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INTRODUCTION 
 
California Environmental Quality Act Compliance 
 
This document serves as the Initial Study for the Madison Plaza (proposed project or project) in the City of Riverside 
(City), California. The City, through its Community & Economic Development Department, Planning Division 
(Department), is the lead agency responsible for the review and approval of the proposed project. 
 
This Initial Study has been prepared by LSA Associates, Inc. (LSA) on behalf of the Department and is in conformance 
with Sections 15063 and 15064 of the California Environmental Quality Act (CEQA) Guidelines (14 CCR 15000 et 
Seq.). The purpose of the Initial Study Checklist/Environmental Evaluation is to identify any potentially significant 
impacts associated with the proposed project and to determine if an EIR is required to provide additional analysis. 
 

ENVIRONMENTAL CHECKLIST 
 
1. Case Numbers:  P15-0847 (CUP), P15-0848 (CUP), P15-0850 (DR), P15-0851 (L&I) 
 
2. Project Title:  Madison Plaza 
 
3. Lead Agency:   City of Riverside 
    Community & Economic Development Department 
    Planning Division 
    3900 Main Street, 3rd Floor 
     Riverside, California 92522 
 
4. Contact Person: Gaby Adame, Assistant Planner 
 Phone Number: 951-826-5933  
 
5. Project Location: 3530 Madison Street, Riverside, California 92504. Assessor’s Parcel Number (APN) 230-090-
002, 230-090-003, 230-090-004, and 230-090-005 and U.S. Geological Survey (USGS) Map Riverside West, 
California Quadrangle, Township 3 South, Range 5 West, Section 4 of the San Bernardino Base Meridian. Refer to 
Figures 1 and 2. 
 
6. Project Applicant/Project Sponsor’s Name and Address: HFC/PRP Properties Madison, LLC 

Attn: Greg Lukosky 
417 29th Street 
Newport Beach, California 92663 

7. General Plan Designation: Mixed Use-Urban (MU-U) 
 
8. Zoning: Commercial Retail (CR) and Commercial Retail - Two Story Building - Building Setback Overlay 

Zones (CR S-2-X).  
 
9. Description of Project:  

 
The proposed project includes construction of an 84,859-square foot shopping center. The project site is located at 
3530 Madison Street in the City of Riverside in western Riverside County. The project site consists of 8.21 acres and 
currently contains a fully operational 3,943-square foot Denny’s restaurant (area included in the project total). The 
Denny’s will be retained on site and incorporated into the future project. The development of the project will be 
constructed in two phases. Phase one (1) will be the development of the 24-hour fitness and drive-thru Starbucks and 
phase two (2) will consist of commercial retail spaces adjacent to the 24-hour fitness that can have an intensity as high 
as a supermarket. For purposes of CEQA, a supermarket is assumed for the commercial retail area as a worst case 
scenario. The western portion of the project site is not developed and is currently a dirt lot. The Mobil Station, car 
wash, and convenience store (located east of Madison Street and north of State Route 91 (SR-91) are not a part of the 
project and are on a separate parcel. The project would construct two attached structures on the west side of the site, 
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with phase one being a 37,849-squarefoot health and fitness center and 41,117-square-foot supermarket. The project 
also includes a 1,950-square foot drive-thru restaurant on the eastern portion of the site along the Madison Street 
frontage between the existing Denny’s restaurant and Mobil Station. The proposed project would result in a building 
coverage of 23.6 percent. In addition to the commercial development, the project would also construct three retention 
basins and an infiltration basin for runoff, in addition to modifications to the existing California Department of 
Transportation (Caltrans) retention basin located near the SR-91 westbound on-ramp. The project will also include 432 
parking stalls. The project site is further identified by Assessor’s Parcel Number (APN) 230-090-002, 230-090-003, 
230-090-004, and 230-090-005 and U.S. Geological Survey (USGS) Map Riverside West, California Quadrangle, 
Township 3 South, Range 5 West, Section 4 of the San Bernardino Base Meridian. Refer to Figures 1 and 2.



FIGURE 1

Madison Plaza

Regional and Project Location
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SOURCE: Bing Aerial, 2015; County of Riverside, 2015.
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10. Surrounding land uses and setting: Briefly describe the project’s surroundings: 
 

 Existing Land Use 
General Plan 
Designation 

Zoning Designation 

Project 
Site 

Denny’s Restaurant, 
associated parking lot, and 

vacant land 

Mixed Use-Urban 
(MU-U) 

Commercial Retail (CR) and 
Commercial Retail - Two Story Building - Building Setback 

Overlay Zones (CR S-2-X) 

North Apartments 
High Density 

Residential (HDR) 
Multi-family residential (R-3-1500) 

East Commercial Retail Commercial (C) 
Commercial Retail – One Story Building – Building Setback 

Overlay Zones (CR S-1-X) and Two Story Building - 
Building Setback Overlay Zones (CR S-2-X) 

South  
State Route 91 followed by 

commercial retail 
Public right-of –way 
and Commercial (C)  

Public right-of-way and General Commercial (CG) 

West  Single-family homes 
Medium Density 

Residential (MDR) 
Single-family residential (R-1-7000) 

 
11. Other public agencies whose approval is required (e.g., permits, financial approval, or participation 

agreement.): 
“Although land use authority is provided by the City of Riverside, the project may be subject to additional 
permits and/or fees by other public agencies. A summary of these additional requirements are as follows: 
1. Consistency review with the Riverside Municipal Airport Land Use Compatibility Plan as 

administered by the County of Riverside Airport Land Use Commission.  
2. A PM-10 Plan for compliance with Rule 401, Dust Control for the South Coast Air Basin will be 

required from the South Coast Air Quality Management District (SCAQMD).  
3. Standard permits through the State Water Resource Control Board for compliance with National 

Pollutant Discharge Elimination System (NPDES) standards.  
These include the following: Construction Stormwater General Permit; Notice of Intent to Comply 
with Clean Water Act (CWA) Section 402. 
 

12. Other Environmental Reviews Incorporated by Reference in this Review: 
a. General Plan 2025 
b. General Plan 2025 Final Program EIR 
c. Title 19, Zoning  
d. Title 20, Cultural Resources 

 
13. Acronyms 

AICUZ ....................... Air Installation Compatible Use Zone Study 
AQMP ....................... Air Quality Management Plan 
AUSD ........................ Alvord Unified School District 
BAU ........................... Business As Usual 
BMP ........................... Best Management Practice 
CEQA ........................ California Environmental Quality Act 
CMP ........................... Congestion Management Plan 
CNEL ......................... Community Noise Equivalent Level 
dBA ........................... A-weighted decibels 
DPM .......................... diesel particulate matter 
EIR ............................. Environmental Impact Report 
EMWD ...................... Eastern Municipal Water District 
EOP ........................... Emergency Operations Plan 
FAA ........................... Federal Aviation Administration 
FAR ........................... Federal Air Regulations 
FEMA ........................ Federal Emergency Management Agency 
FPEIR ........................ GP 2025 Final Programmatic Environmental Impact Report 
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FTA ........................... Federal Transit Administration 
GIS ............................. Geographic Information System 
GHG .......................... Greenhouse Gas 
GP 2025 ..................... General Plan 2025 
IS ............................... Initial Study 
LHMP ........................ Local Hazard Mitigation Plan 
Lmax ............................ maximum noise level 
MARB/MIP ............... March Air Reserve Base/March Inland Port 
MBTA ....................... Migratory Bird Treaty Act 
MJPA-JLUS .............. March Joint Powers Authority-Joint Land Use Study 
MSHCP ..................... Western Riverside County Multiple Species Habitat Conservation Plan 
MT CO2e ................... metric tons of carbon dioxide-equivalent gases 
MVUSD ..................... Moreno Valley Unified School District 
NCCP ......................... Natural Communities Conservation Plan 
NPDES ...................... National Pollutant Discharge Elimination System 
OEM .......................... Office of Emergency Services 
OPR ........................... (California) Office of Planning & Research 
PEIR .......................... Program Environmental Impact Report 
PW ............................. Public Works, Riverside 
RCALUC ................... Riverside County Airport Land Use Commission 
RCALUCP ................. Riverside County Airport Land Use Compatibility Plan 
RCP ........................... Regional Comprehensive Plan 
RCTC ......................... Riverside County Transportation Commission 
RMC .......................... Riverside Municipal Code 
RPD ........................... Riverside Police Department 
RPU ........................... Riverside Public Utilities 
RRG ........................... Riverside Restorative Growthprint 
RRG-CAP .................. Riverside Restorative Growthprint Climate Action Plan 
RRG-EPAP ................ Riverside Restorative Growthprint Economic Prosperity Action Plan 
RTIP .......................... Regional Transportation Improvement Plan 
RTP ............................ Regional Transportation Plan 
RUSD ........................ Riverside Unified School District 
SCAG ........................ Southern California Association of Governments 
SCAQMD .................. South Coast Air Quality Management District 
SCH ........................... State Clearinghouse 
SKR-HCP .................. Stephens’ Kangaroo Rat Habitat Conservation Plan  
SWPPP ...................... Storm Water Pollution Prevention Plan 
USGS ......................... United States Geological Survey 
WMWD ..................... Western Municipal Water District 
WQMP ....................... Water Quality Management Plan 
WRCOG .................... Western Riverside Council of Governments 
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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 & Forest Resources  Air Quality 
 

 Biological Resources 
 

 Cultural Resources  
 

 Geology/Soils 
 

 Greenhouse Gas Emissions 
 

 Hazards & Hazardous Materials 
 

 Hydrology/Water Quality 
 

 Land Use/Planning 
 

 Mineral Resources 
 

 Noise 
 

 Population/Housing 
 

 Public Service 
 

 Recreation 
 

 Transportation/Traffic 
 

 Utilities/Service Systems 
 

 
 Mandatory Findings of Significance 

 
DETERMINATION: (To be completed by the Lead Agency) 
 
On the basis of this initial evaluation, which reflects the independent judgment of the City of Riverside, it is 
recommended that: 
 

The City of Riverside finds that the proposed project COULD NOT have a significant effect on the environment,
and a NEGATIVE DECLARATION will be prepared.  

The City of Riverside finds 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. 

 

The City of Riverside finds that the proposed project MAY have a significant effect on the environment, and an 
ENVIRONMENTAL IMPACT REPORT is required.  

The City of Riverside finds 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. 

 

The City of Riverside finds 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. 

 

 
Signature           Date      
 
Printed Name & Title         For  City of Riverside  
 



 

Initial Study 8 Case #s P15-0847, P15-0848, P15-0850, P15-0851 

 
 
 

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 that 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 ordinances). Reference to a previously prepared or outside 

COMMUNITY DEVELOPMENT DEPARTMENT 
Planning Division 

Environmental Initial Study 
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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) 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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ISSUES (AND SUPPORTING 
INFORMATION SOURCES): 

Potentially 
Significant 

Impact 

Less Than 
Significant 

With 
Mitigation 

Incorporated 

Less Than 
Significant 

Impact 

No 
Impact  

1. AESTHETICS. 
Would the project: 

    

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

1a. Response: (Source: General Plan 2025 Figure CCM-4 – Master Plan of Roadways, General Plan 2025 Final 
Program EIR (FPEIR) Figure 5.1-1 – Scenic and Special Boulevards and Parkways, Table 5.1-A – Scenic and 
Special Boulevards, and Table 5.1-B – Scenic Parkways) 

 
No Impact. The most prominent scenic vistas that can be seen from western Riverside are the San Gabriel Mountains and 
Mount Rubidoux. Due to the topography, landscaping, and surrounding buildings, these scenic vistas cannot be seen from 
the project site. In addition, the proposed commercial center project is within an urbanized area completely surrounded by 
existing development. There are no nearby scenic vistas. Therefore, the project will have no impact directly, indirectly, or 
cumulatively to scenic vistas. No mitigation is required. 
 

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

    

1b. Response: (Source: General Plan 2025 Figure CCM-4 – Master Plan of Roadways, General Plan 2025 FPEIR 
Figure 5.1-1 – Scenic and Special Boulevards, Parkways, Table 5.1-A – Scenic and Special Boulevards, Table 
5.1-B – Scenic Parkways, the City’s Urban Forest Tree Policy Manual, and Title 20 – Cultural Resources) 

 
Less Than Significant Impact. There are no state scenic highways within the City. The proposed project is not located 
along or within view of a scenic boulevard, parkway, or special boulevard as designated by the City’s General Plan 2025. 
The nearest special boulevard to the proposed project is Magnolia Avenue, which is located approximately 0.33 mile north 
of the project site. Existing buildings immediately north of the project site block views of the site from Magnolia Avenue. 
The project site contains a historic-era commercial building (Denny’s) proposed for preservation in place. The building to 
be preserved in place is a unique structure but is not located within a state scenic highway. The cultural relevance of the 
historic-era building is discussed in Response 5a of this initial study. Additionally, the proposed scope of work is 
commensurate with the existing mixed-use/urban setting surrounding the project site. Therefore, the proposed project will 
not have an effect on any scenic resources within a state scenic highway. Any potential adverse direct, indirect, or 
cumulative impacts from this project will result in less than significant impacts. No mitigation is required. 

 

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

    

 1c. Response: (Source: General Plan 2025, General Plan 2025 FPEIR, Zoning Code, Citywide Design and Sign 
Guidelines) 

 
Less Than Significant Impact. The proposed project is a commercial project located amidst a mixed-use/urban setting. 
The proposed project comprises future uses of similar nature for the site. In addition, the proposed commercial structures 
are similar in height to the adjacent multi-family apartments to the north and would be screened from the adjacent single 
family homes to the west. Therefore, because the project does not include any long-term changes to the site that would alter 
its previous and/or present use, the project will not directly, indirectly, or cumulatively degrade the existing visual 
character of the area, and a less than significant impact would occur. No mitigation is required. 

 

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

    

 1d. Response: (Source: General Plan 2025, General Plan 2025 FPEIR Figure 5.1-2 – Mount Palomar Lighting 
Area, Title 19 – Article VIII – Chapter 19.556 – Lighting, Citywide Design and Sign Guidelines, and Title 19 – 
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ISSUES (AND SUPPORTING 
INFORMATION SOURCES): 

Potentially 
Significant 

Impact 

Less Than 
Significant 
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Mitigation 

Incorporated 

Less Than 
Significant 

Impact 

No 
Impact  

Article VIII – Chapter 19.710 – Design Review. 
 
Less Than Significant Impact. The project would not result in a new source of substantial light or glare that would 
adversely affect day or nighttime views. Any new lighting proposed or required for the project will be constructed in 
accordance with Title 19 – Article VIII – Chapter 19.556 – Lighting, Citywide Design and Sign Guidelines of the Riverside 
Municipal Code. Additionally, any exterior building materials would be constructed in accordance with Title 19 – Article 
VIII – Chapter 19.710 – Design Review of the Riverside Municipal Code. The proposed project will include a photometrics 
study to comply with the requirements and policies for the City, to be reviewed by City staff as part of the entitlement 
process. As such, the project will have less than significant impacts directly, indirectly, or cumulatively that would 
adversely affect day or nighttime views due to glare and lighting. No mitigation is required. 

 

2. AGRICULTURE AND 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 
Department of Conservation as an optional model to use in assessing impacts on agriculture and farmland. In 
determining whether impacts to forest resources, including timberland, are significant environmental effects, lead 
agencies may refer to information complied 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 the forest carbon measurement methodology provided in the Forest Protocols adopted by the California Air 
Resources Board. Would the project: 

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

    

2a. Response: (Source: General Plan 2025 – Figure OS-2 – Agricultural Suitability & General Plan 2025 FPEIR –
Appendix I – Designated Farmland Table) 

 
No Impact. The project is located within an urbanized area. A review of Figure OS-2 – Agricultural Suitability of the 
General Plan 2025 reveals that the project site is not designated as, and is not adjacent to or in proximity to any land 
classified as, Prime Farmland, Unique Farmland, or Farmland of Statewide Importance, as shown on the maps prepared 
pursuant to the Farmland Mapping and Monitoring Program of the California Resources Agency. Therefore, the project 
will have no impact directly, indirectly, or cumulatively to Farmland. No mitigation is required. 
 

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

    

2b. Response: (Source: General Plan 2025 – Figure OS-3 - Williamson Act Preserves, General Plan 2025 FPEIR –
Figure 5.2-4 – Proposed Zones Permitting Agricultural Uses, and Title 19) 

 
No Impact. A review of Figure 5.2-2 – Williamson Act Preserves of the General Plan 2025 FPEIR reveals that the project 
site is not located within an area that is affected by a Williamson Act Preserve or under a Williamson Act contract. 
Moreover, the project site is not zoned for agricultural use and is not next to land zoned for agricultural use; therefore, the 
project will have no impact directly, indirectly, or cumulatively to agricultural zoning or Williamson Act contract lands. 
No mitigation is required. 
 

c. Conflict with existing zoning for, or cause rezoning of, 
forest land (as defined in Public Resources Code section 
12220(g)) timberland (as defined in Public Resources Code 
section 4526), or timberland zoned Timberland Production 
(as defined by Government Code section 51104(g))?   
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2c. Response: (Source: GIS Map – Forest Data) 
 

No Impact. The project site is zoned Commercial Retail (CR) and Commercial Retail - Two Story Building - 
Building Setback Overlay Zones (CR S-2-X); thus, the site is not zoned for forest land or Timberland 
Production.  Therefore, no impacts to forest land or timberland will occur from this project directly, indirectly, or 
cumulatively. No mitigation is required. 
 

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

    

2d. Response: (Source: GIS Map – Forest Data) 
 
No Impact. The project site is currently vacant, with the exception of an existing Denny’s restaurant and associated 
parking. Thus, the project site is not located on forest land.  No impacts to forest land or timberland will occur from this 
project directly, indirectly, or cumulatively. No mitigation is required. 
 

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? 

    

2e. Response: (Source: General Plan – Figure OS-2 – Agricultural Suitability, Figure OS-3 – Williamson Act 
Preserves, General Plan 2025 FPEIR – Appendix I – Designated Farmland Table, Title 19 – Article V – Chapter 
19.100 – Residential Zones – RC Zone and RA-5 Zone) 

 
No Impact.. The property is primarily undeveloped and currently contains a Denny’s restaurant and associated parking, 
and ornamental landscape on the eastern portion of the site. Additionally, the site is identified as urban/built out land and 
therefore does not support agricultural resources or operations. The project site is zoned Commercial Retail (CR) and 
Commercial Retail - Two Story Building - Building Setback Overlay Zones (CR S-2-X). Thus, the project will 
not result in the conversion of designated farmland to non-agricultural uses or forest land to non-forest use. There are no 
agricultural resources or operations, including farmlands within proximity of the subject site. Therefore, no impacts will 
occur from this project directly, indirectly, or cumulatively related to conversion of Farmland to non-agricultural use or to 
the loss of forest land and timberland. No mitigation is required. 
 

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

air quality plan?      

 3a. Response: (Source: Air Quality and Greenhouse Gas Analysis, LSA Associates, Inc., August 2016) 
 
Less Than Significant Impact. The project site is located in the South Coast Air Basin (Basin), which is under the 
jurisdiction of the South Coast Air Quality Management District (SCAQMD). The Basin includes all of Orange County and 
portions of Los Angeles, Riverside, and San Bernardino Counties. The SCAQMD and the Southern California Association 
of Governments (SCAG) adopted an Air Quality Management Plan (AQMP), the main purpose of which is to describe air 
pollution control strategies to be taken by a city, county, or region classified as a nonattainment area in order to bring the 
area into compliance with federal and state air quality standards. A nonattainment area is considered to have air quality 
worse than the National Ambient Air Quality Standards (NAAQS) as defined in the Federal Clean Air Act. The Basin is in 
nonattainment for the federal and state standards for ozone (O3) and particulate matter less than 2.5 microns in diameter 
(PM2.5) and in nonattainment for the state standards for particulate matter less than 10 microns in diameter (PM10) and 
nitrogen dioxide (NO2). The Basin is in attainment/maintenance/unclassified status for all other federal and state criteria 
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pollutant standards. 
 
Consistency with the 2012 AQMP for the Basin means that a project would be consistent with the goals, objectives, and 
assumptions in the respective plan to achieve the federal and state air quality standards. Pursuant to the methodology 
provided in Chapter 12 of the 1993 SCAQMD CEQA Air Quality Handbook, consistency with the Basin 2012 AQMP is 
affirmed when a project (1) does not increase the frequency or severity of an air quality standards violation or cause a new 
violation; and (2) is consistent with the growth assumptions in the AQMP. For the proposed project to be consistent with the 
AQMP adopted by the SCAQMD, the pollutants emitted from the project should not exceed the SCAQMD daily threshold 
or cause a significant impact on air quality, or the project must already have been included in the AQMP projections. 
Additionally, if feasible mitigation measures are implemented and shown to reduce the impact level from significant to less 
than significant, a project may be deemed consistent with the AQMP. 
 
According to the CEQA Air Quality Handbook, consistency with AQMP growth assumptions must be analyzed for new or 
amended General Plan elements, Specific Plans, and significant projects. The proposed uses are consistent with the zoning 
designation for the project site and its surrounding area, which is consistent with the Specific Plan and General Plan of the
City. The City’s General Plan is consistent with the SCAG Regional Comprehensive Plan Guidelines and the SCAQMD 
AQMP. In addition, the proposed project is not considered a significant project (e.g., airports, electrical generating facilities, 
petroleum and gas refineries, designation of oil drilling districts, water ports, solid waste disposal sites, and offshore drilling 
facilities). As discussed in Response 3b, below, the proposed project’s short-term construction and long-term pollutant 
emissions would be less than the emissions thresholds established in the SCAQMD’s CEQA Air Quality Handbook; 
therefore, the project could not result in an increase in the frequency or severity of any air quality standards violation and 
will not cause a new air quality standard violation. For these reasons, the proposed project is consistent with the City’s 
General Plan and the regional AQMP. Therefore, impacts related to implementation of the AQMP would be less than 
significant and no mitigation is required. 
 

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

    

3b. Response: (Source: Air Quality and Greenhouse Gas Analysis, LSA Associates, Inc., August 2016; CEQA Air 
Quality Handbook, South Coast Air Quality Management District (SCAQMD), April 1993; Traffic Impact 
Analysis, Madison Plaza, LSA Associates, Inc., July 2016.) 

 
Less Than Significant Impact. The proposed project would generate pollutant emissions associated with construction 
activities, vehicle trip generation, power and gas consumption, and stationary activities. However, the discussion below 
demonstrates the proposed project will implement Standard Conditions AQ-1 through AQ-4 to ensure compliance with 
pertinent SCAQMD, applicable California Code of Regulations (CCR), and California Department of Resources Recycling 
and Recovery (CalRecycle) Sustainable (Green) Building Program regulations. With implementation of Standard 
Conditions AQ-1 through AQ-4, the project will not exceed SCAQMD significance thresholds. Specific criteria for 
determining whether the potential air quality impacts of a project are significant are set forth in the SCAQMD’s CEQA Air 
Quality Handbook (April 1993). The criteria include emission thresholds and compliance with State and national air quality 
standards. A summary of the specific criteria contained in the SCAQMD’s CEQA Air Quality Handbook is presented 
below. 

 
Regional Thresholds for Construction Emissions. The following significance thresholds for construction emissions have 
been established by the SCAQMD: 
 

75 pounds per day (lbs/day) of volatile organic compounds (VOC) 
100 lbs/day of nitrogen oxides (NOx) 
550 lbs/day of carbon monoxide (CO) 
150 lbs/day of PM10 
55 lbs/day of PM2.5 
150 lbs/day of sulfur oxides (SOx) 
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Projects in the Basin with construction-related emissions that exceed any of the emission thresholds above are considered to 
be significant by the SCAQMD. 
 
Regional Thresholds for Operational Emissions. The following significance thresholds for operational emissions have 
been established by the SCAQMD: 
 

55 lbs/day of VOC 
55 lbs/day of NOx 
550 lbs/day of CO 
150 lbs/day of PM10 
55 lbs/day of PM2.5 
150 lbs/day of SOx 

 
Projects in the Basin with operational emissions that exceed any of the emission thresholds above are considered significant 
under SCAQMD guidelines.  
 
Local Microscale Concentration Standards. The significance of localized project impacts depends on whether ambient 
CO levels in the vicinity of the project are above or below state and federal CO 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 one or more of 
these standards. If ambient levels already exceed a state or federal standard, 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. The 
following are applicable local emission concentration standards for CO: 
 

California State 1-hour CO standard of 20.0 ppm 
California State 8-hour CO standard of 9.0 ppm 
 

Localized Significance Thresholds. Localized significance thresholds (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, and are developed based on the ambient concentrations of that pollutant for each source 
receptor area and distance to the nearest sensitive receptor. Using the LST thresholds for receptors at 25 meters (82 feet) for 
NOx, CO, PM10, and PM2.5 for 5 acres of grading activity per day for this project, the following emissions thresholds would 
apply: 
 

Construction LST Thresholds 
270 lbs/day of NOx 
1,577 lbs/day of CO 
13 lbs/day of PM10  
8 lbs/day of PM2.5  

 
Operation LST Thresholds 

270 lbs/day of NOx 
1,577 lbs/day of CO 
4 lbs/day of PM10 
2 lbs/day of PM2.5 

 
Projects in the Basin with emissions that exceed any of the LSTs above are considered significant by SCAQMD. 

 
Short-Term (Construction) Emissions. Air quality impacts could occur during construction of the proposed project from 
soil disturbance and equipment exhaust. Major sources of emissions during grading and site preparation include (1) exhaust 
emissions from construction vehicles, (2) equipment and fugitive dust generated by construction vehicles and equipment 
traveling over exposed surfaces, and (3) soil disturbances from grading and backfilling. The following summarizes 
construction emissions and associated impacts of the proposed project. 
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Equipment Exhaust and Related Construction Activities. Construction activities produce combustion emissions from 
various sources (e.g., grading, site preparation, utility engines, tenant improvements, and motor vehicles transporting the 
construction crew). Exhaust emissions from construction activities envisioned on site would vary daily as construction 
activity levels change. The use of construction equipment on site would result in localized exhaust emissions. As part of the
Air Quality and Greenhouse Gas Analysis (LSA Associates, Inc., August 2016), construction emissions were calculated 
using the California Emissions Estimator Model (CalEEMod Version 2013.2.2) and are summarized in Table 3.A. As 
specified in Standard Conditions AQ-1 through AQ-3, proposed project construction is required to comply with SCAQMD 
Rules 402 and 403, applicable California Code of Regulations, and CalRecycle Sustainable (Green) Building Program 
regulations, which include implementation of standard control measures to control fugitive dust and construction equipment 
emissions. Table 3.A details that by complying with SCAQMD’s standard control measures, construction equipment/
vehicle emissions during construction periods would not exceed any of the SCAQMD-established daily emissions 
thresholds. Therefore, with implementation of Standard Conditions AQ-1 through AQ-3, short-term (construction) air 
quality impacts would be less than significant, and no mitigation is required. 

 
Table 3.A: Short-Term Regional Construction Emissions 

Construction Phase 

Total Regional Pollutant Emissions, lbs/day 

VOC NOx CO SO2 
Fugitive 

PM10 
Exhaust 

PM10 
Fugitive 

PM2.5 
Exhaust 

PM2.5 
Site Preparation 1.30 35 24 0.04 8.33 0.96 4.52 0.96 
Utility Trenching 0.6 15 11 0.02 0.09 0.42 0.02 0.42 
Grading 1.2 27 22 0.03 3.13 0.84 1.57 0.84 
Building Construction 2.16 30 32 0.06 2.12 1.01 0.57 1.01 
Architectural Coatings 37 2.49 3.41 0.01 0.35 0.10 0.09 0.10 
Paving 1.75 16 14 0.02 0.15 0.54 0.04 0.54 
Peak Daily 39 35 35 0.07 9.29 5.48 
SCAQMD Thresholds 75 100 550 150 150 55 
Significant Emissions? No No No No No No 
Source: Air Quality and Greenhouse Gas Analysis (LSA Associates, Inc., August 2016) 
CO = carbon monoxide 
lbs/day = pounds per day 
NOx = nitrogen oxides 
PM2.5 = particulate matter less than 2.5 microns in size 

PM10 = particulate matter less than 10 microns in size 
SCAQMD = South Coast Air Quality Management District 
SO2 = sulfur dioxide 
VOC = volatile organic compounds 

 
Fugitive Dust. Fugitive dust emissions are generally associated with land clearing and exposure of soils to the air and wind, 
as well as cut-and-fill grading operations. Dust generated during construction varies substantially on a project-by-project 
basis, depending on the level of activity, the specific operations, and weather conditions at the time of construction. In 
accordance with Standard Condition AQ-1, the proposed project will be required to comply with SCAQMD Rules 402 and 
403 to control fugitive dust. Table 3.A, above, lists total construction emissions (i.e., fugitive dust emissions and 
construction equipment exhausts). Since construction operations on site must comply with dust control and other measures 
prescribed by SCAQMD Rules 402 and 403 to ensure that short-term construction impacts are minimized, compliance with 
these rules is assumed in Table 3.A. Compliance with SCAQMD Rules 402 and 403, as specified in Standard Condition
AQ-1, would ensure that fugitive dust (PM10 and PM2.5) generation would be less than significant. No mitigation is 
required. 

 
Architectural Coatings. Architectural coatings contain VOCs that are similar to reactive organic compounds (ROCs) and 
are part of the O3 precursors. Based on the proposed project, application of the architectural coatings for the proposed peak 
construction day is estimated to result in a combined peak of 39 lbs/day of VOC. Therefore, this VOC emission would not 
exceed the SCAQMD VOC threshold of 75 lbs/day. Therefore, impacts due to application of architectural coating would be 
less than significant, and no mitigation is required. 

 
Localized Impacts Analysis. Table 3.B shows the on-site construction emissions of CO, NOx, PM10, and PM2.5 and 
demonstrates that the construction emission rates would not exceed the PM10 and PM2.5 LSTs, and the NOX and CO for 
existing sensitive receptors within 25 meters (82 feet) from the project site for LST analyses. Therefore, short-term LST 
significant air quality impacts would be less than significant and no mitigation is required. 
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Table 3.B: Construction Localized Significance Threshold Impacts

Emissions Sources NOx CO PM10 PM2.5 
On-site Emissions (lbs/day) 34 23 9.09 5.43 
LST Thresholds 270 1,577 13.00 8.00 
Significant Emissions? No No No No 
Source: Air Quality and Greenhouse Gas Analysis (LSA Associates, Inc. August 2016) 
Source Receptor Area: Metropolitan Riverside County Area, 5 acres, 25 meter (82 feet) distance. 
CO = carbon monoxide 
lbs/day = pounds per day 
LST = localized significance threshold 

NOx = nitrogen oxides  
PM2.5 = particulate matter less than 2.5 microns in size 
PM10 = particulate matter less than 10 microns in size 

 
Naturally Occurring Asbestos. The proposed project is located in Riverside County, which is among the counties that are 
found to have serpentine and ultramafic rock in their soils. However, no such rock materials have been found in the project 
area in the past 25 years. Therefore, the potential risk for naturally occurring asbestos during project construction is small 
and less than significant. No mitigation is required 

 
Long-Term Project Operational Emissions. Long-term air pollutant emission impacts are those associated with stationary 
sources and mobile sources involving any project-related changes. The proposed project would result in net increases in 
both stationary- and mobile-source emissions. The stationary-source emissions would come from many sources, including 
the use of consumer products, landscape equipment, general energy, and solid waste. 

 
As part of the Air Quality and Greenhouse Gas Analysis, long-term operational emissions associated with the existing site 
and the proposed project were calculated using CalEEMod Version 2013.2.2 and are shown in Table 3.C. Area sources 
include architectural coatings, consumer products, hearths, and landscaping. Energy sources include natural gas 
consumption for heating and cooking. Mobile-source emissions usually result from vehicle trips associated with a project. 
Table 3.C shows that the increase of all criteria pollutants as a result of the proposed project would not exceed the 
corresponding SCAQMD daily emission thresholds for any criteria pollutants. 

 
In addition, the project design will incorporate Standard Condition AQ-4 to ensure compliance with Title 24 of the 
California Code of Regulations established by the California Energy Commission (CEC) regarding energy conservation and 
green building standards. The project will include low-emission water heaters, and exterior windows will have window 
treatments for efficient energy conservation to reduce operational air pollutant emissions. Therefore, with implementation 
of Standard Condition AQ-4, project-related long-term air quality impacts would be less than significant and no mitigation 
is required.  

 
Table 3.C: Opening Year Regional Operational Emissions

Source 
Pollutant Emissions, lbs/day 

VOC NOx CO SOx PM10 PM2.5 
Existing Scenario 

Area 0.10 <0.01 <0.01 0 0 0 
Energy 0.03 0.29 0.25 <0.01 0.02 0.02 
Mobile 1.5 1.5 10 0.02 1.80 0.49 

Total Existing Emissions 1.63 1.80 10.26 0.03 1.82 0.51 
Proposed Scenario 

Area 8.9 <0.01 0.05 0 <0.01 <0.01 
Energy 0.11 1.0 0.84 <0.01 0.08 0.08 
Mobile 17 23 127 0.28 21 5.78 

Total Project Emissions 26.01 24.01 127.89 0.29 21.09 5.87 
Existing Emissions 1.63 1.80 10.26 0.03 1.82 0.51 
Net New Emissions 24.38 22.21 117.63 0.26 19.27 5.36 
SCAQMD Thresholds 55 55 550 150 150 55 
Significant? No No No No No No 
Source: Air Quality and Greenhouse Gas Analysis (LSA Associates, Inc., August 2016). 
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CO = carbon monoxide 
lbs/day = pounds per day 
NOx = nitrogen oxides 
PM2.5 = particulate matter less than 2.5 microns in size 

PM10 = particulate matter less than 10 microns in size 
SCAQMD = South Coast Air Quality Management District 
SOx = sulfur oxides  
VOC = volatile organic compounds 

 
Localized Impacts Analysis. Table 3.D details the calculated emissions for the proposed operational activities compared 
with the appropriate LSTs. By design, the localized impacts analysis only includes on-site sources; however, CalEEMod 
outputs do not separate on-site and off-site emissions for mobile sources. For a worst-case scenario assessment, the 
emissions shown in Table 3.D include all on-site project-related stationary sources and 5 percent of the project-related new 
mobile sources, which is an estimate of the amount of project-related new vehicle traffic that would occur on site. A total of 
5 percent is considered conservative because the average trip lengths assumed are 14.7 miles for home to work, 5.9 miles for 
home to shopping, and 8.7 miles for other types of trips. It is unlikely that the average on-site distance driven would be even 
1,000 feet, which is approximately 2.2 percent of the total miles traveled. Considering the total trip length included in 
CalEEMod, the 5 percent assumption is conservative. Table 3.D reveals the operational emission rates would not exceed the 
NOx, CO, PM10, and PM2.5 LSTs for the existing sensitive receptors located within the 82-foot minimum distance for LST 
analyses. Therefore, locally significant air quality impacts would be less than significant, and no mitigation is required. 

 
Table 3.D: Long-Term Operational Localized Significance Thresholds

Emissions Sources NOx CO PM10 PM2.5 
On-site emissions (lbs/day) 1.14 6.40 1.05 0.29 
LST Thresholds 270 1,577 4.0 2.0 
Significant Emissions? No No No No 
Source: Air Quality and Greenhouse Gas Analysis (LSA Associates, Inc., August 2016) 
Source Receptor Area: Metropolitan Riverside County Area, 5 acres, 25 meter (82 feet) distance, on-site 
traffic 5 percent of total. 
CO = carbon monoxide 
lbs/day = pounds per day 
LST = localized significance thresholds 

NOx = nitrogen oxides  
PM2.5 = particulate matter less than 2.5 microns in size 
PM10 = particulate matter less than 10 microns in size 

 
Long-Term Microscale (CO Hotspot) Analysis. Local ambient air quality is most affected by CO emissions from motor 
vehicles. CO is typically the contaminant of greatest concern because it is the pollutant created in greatest abundance by 
motor vehicles and does not readily disperse into the air. Because CO does not readily disperse into the atmosphere, areas of 
vehicle congestion create pockets of high CO concentrations called “hotspots.” These pockets have the potential to exceed 
the state 1-hour standard of 20 parts per million (ppm) of CO and/or the 8-hour standard of 9.0 ppm. 

 
Vehicular trips associated with the proposed project would contribute to congestion at intersections and along roadway 
segments in the project vicinity. Localized air quality impacts would occur when emissions from vehicular traffic increase as 
a result of the proposed project. The primary mobile-source pollutant of local concern is CO, which is a direct function of 
vehicle idling time and, thus, of traffic flow conditions. CO transport is extremely limited; under normal meteorological 
conditions, CO disperses rapidly with distance from the source. However, under certain extreme meteorological conditions, 
CO concentrations near a congested roadway or intersection may reach unhealthful levels, affecting local sensitive receptors
(e.g., residents, schoolchildren, the elderly, and hospital patients). Typically, high CO concentrations are associated with 
roadways or intersections operating at unacceptable levels of service or with extremely high traffic volumes. In areas with 
high ambient background CO concentrations, modeling is recommended to determine a project’s effect on local CO levels. 
 
An assessment of project-related impacts on localized ambient air quality requires that future ambient air quality levels be 
projected. Existing CO concentrations in the immediate project vicinity are not available. Ambient CO levels monitored at 
the Riverside-Rubidoux Air Monitoring Station, the closest station with complete monitored CO data approximately 4.3 
miles north of the project site, showed a highest recorded 1-hour concentration of 2.5 ppm (the state standard is 20 ppm) and 
a highest 8-hour concentration of 1.6 ppm (the state standard is 9 ppm) during the past 3 years. The highest CO 
concentrations would normally occur during peak traffic hours; hence, CO impacts calculated under peak traffic conditions 
represent a worst-case analysis. 
 
As described in the Traffic Impact Analysis for Madison Plaza (LSA Associates, Inc. November 2016), all study area 
intersections currently operate at a satisfactory level of service (LOS) with the exception of Madison Street/Evans Street 
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during the p.m. peak hour. With addition of the project in the existing setting, all study area intersections would continue to 
operate at satisfactory LOS except for Madison Street/Evans Street during the p.m. peak hour and Madison Street/Driveway 
2 during the a.m. and p.m. peak hours. However, with implementation of recommended improvements to the aforementioned 
intersections (refer to Section 16-Traffic), the proposed project can be implemented with no significant peak-hour 
intersection impacts. 
 
CO levels have dropped dramatically throughout the basin over the last several decades. Baseline levels can accommodate 
substantial local emission increases without the creation of any CO “hotspots.” According to the CO attainment 
demonstration in the 2003 AQMP, Wilshire Boulevard and Veteran Avenue is the most congested intersection in SCAQMD 
air basin with daily traffic volumes of about 100,000 per day. It has been demonstrated in the regional CO attainment/
maintenance plan that even the most congested intersection with the highest traffic volumes anywhere in the Basin no longer 
poses any risk of a CO “hotspot.” Given the extremely low level of CO concentrations in the project area and the mitigation
of traffic impacts at all study area intersections, project-related vehicles are not expected to contribute significantly to CO 
concentrations exceeding the state or federal CO standards. Because no CO hotspot would occur, air quality impacts related 
to CO concentrations would be less than significant and no mitigation is required. 
 
Standard Conditions: No mitigation is required; however, the following Standard Conditions are regulatory requirements 
that would be implemented to reduce air quality impacts during construction. 
 
Standard Condition AQ-1: Compliance with SCAQMD Rules 402 and 403. During construction, the construction 

contractor shall comply with the South Coast Air Quality Management District (SCAQMD) 
Rules 402 and 403 for controlling fugitive dust emissions and construction equipment 
emissions. In compliance with Rule 403, fugitive dust shall be 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, dust suppression techniques 
shall be implemented to prevent fugitive dust from creating a nuisance off site. The following 
applicable dust suppression techniques from Rule 403 shall be implemented during project 
construction:  

 Nontoxic chemical soil stabilizers shall be applied according to manufacturers’ 
specifications to all inactive construction areas (previously graded areas inactive for 10 
days or more). 

 Active sites shall be watered at least twice daily. (Locations where grading is to occur 
shall be thoroughly watered prior to earthmoving.) 

 All trucks hauling dirt, sand, soil, or other loose materials shall be covered, or at least 2 
feet (0.6 meter) of freeboard (vertical space between the top of the load and the top of the 
trailer) shall be maintained in accordance with the requirements of California Vehicle 
Code (CVC) Section 23114. 

 Construction access roads shall be paved at least 100 feet (30 meters) onto the site from 
the main road. 

 Traffic speeds on all unpaved roads shall be reduced to 15 miles per hour (mph) or less. 
 

Additionally, the following construction emissions control measures from the SCAQMD 
CEQA Handbook are required to further minimize fugitive dust emissions: 

 Disturbed areas shall be revegetated as quickly as possible. 

 All excavating and grading operations shall be suspended when wind speeds (as 
instantaneous gusts) exceed 25 mph. 

 All streets shall be swept once per day if visible soil materials are carried to adjacent 
streets (recommend water sweepers with reclaimed water). 
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 Wheel washer devices shall be installed at locations where vehicles enter and exit 
unpaved roads onto paved roads, or vehicles and any equipment leaving the site shall be 
washed each trip. 

 All on-site roads shall be paved as soon as feasible, watered periodically, or chemically 
stabilized. 

 The area disturbed by clearing, grading, earthmoving, or excavation operations shall be 
minimized at all times. 

 The construction contractor shall select the construction equipment used on site based on 
low-emission factors and high-energy efficiency. The construction contractor shall 
ensure that construction-grading plans include a statement that all construction 
equipment will be tuned and maintained in accordance with the manufacturers’ 
specifications. 

 The construction contractor shall utilize electric or diesel-powered equipment in lieu of 
gasoline-powered engines where feasible. 

 The construction contractor shall ensure that construction-grading plans include a 
statement that work crews will shut off equipment when not in use. During smog season 
(May through October), the overall length of the construction period will be extended, 
thereby decreasing the size of the area prepared each day, to minimize vehicles and 
equipment operating at the same time. 

 The construction contractor shall time the construction activities so as to not interfere 
with peak-hour traffic and minimize obstruction of through traffic lanes adjacent to the 
site; if necessary, a flagperson shall be retained to maintain safety adjacent to existing 
roadways. 

 The construction contractor shall support and encourage ridesharing and transit 
incentives for the construction crew. 

Standard Condition AQ-2: Compliance with Title 13, California Code of Regulations, Section 2449(d)(d). Operators of 
applicable off-road vehicles (self-propelled diesel-fueled vehicles 25 horsepower and up that were not designed to be driven 
on-road) must limit idling to no more than five (5) minutes: 

 All construction vehicles shall be prohibited from idling in excess of five (5) minutes, 
both on and off site. 

Standard Condition AQ-3: Compliance with applicable California Department of Resources Recycling and Recovery 
(CalRecycle) Sustainable (Green) Building Program Measures. 

 At least 50 percent of construction materials (including, but not limited to, soil, mulch, 
vegetation, concrete, lumber, metal, and cardboard) shall be recycle/reused. 

 “Green building materials” (e.g., those materials that are rapidly renewable or resource-
efficient, and recycled and manufactured in an environmentally friendly way) shall be 
used for at least 10 percent of the project, as specified on the California Department of 
Resources Recycling and Recovery website. 

Standard Condition AQ-4: Compliance with Title 24, Energy Conservation and Green Building Standards. Project 
design shall comply with Title 24 of the California Code of Regulations established by the 
California Energy Commission (CEC) regarding energy conservation and green building 
standards. The project applicant shall incorporate the following into the final project building 
plans: 

 Low-emission water heaters shall be used. Solar water heaters are encouraged. 
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 Exterior windows shall utilize window treatments for efficient energy conservation. 

As previously stated, the proposed project must comply with dust control and other measures prescribed by SCAQMD Rules 
402 and 403, applicable California Code of Regulations (e.g., Title 13 and Title 24), and CalRecycle (Green) Building 
Program outlined as Standard Conditions AQ-1 through AQ-4, so compliance with these rules is assumed in the air quality 
analysis for the proposed project (Air Quality and Greenhouse Gas Analysis, LSA Associates, Inc., August 2016). With 
compliance with Standard Conditions AQ-1 through AQ-4, the proposed project will not violate any air quality standard or 
contribute substantially to an existing or projected air quality violation. Impacts are less than significant and no mitigation 
is required. 
 

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

    

3c. Response: (Source: Air Quality and Greenhouse Gas Analysis, LSA Associates, Inc., August 2016) 
 

Less Than Significant Impact. The cumulative impacts analysis is based on projections in the regional AQMP. As 
described in the consistency analysis presented in Response 3a, above, the proposed project is consistent with the growth 
assumptions in the City’s General Plan, the 2012 RTP/SCS, and the regional AQMP. Further, as discussed in Response 3b, 
the proposed project does not increase the frequency or severity of an air quality standards violation or cause a new 
violation. The cumulative analysis includes projects in Riverside and adjacent cities (i.e., Moreno Valley, Corona, and 
Norco). This study area is described as the appropriate tool to evaluate discrete project-related circulation impacts for the 
City that encompass the air quality impacts from the proposed project. As shown in the Traffic Impact Analysis for Madison 
Plaza, the proposed project plus pending and approved baselines (the cumulative scenarios) would not result in any 
significant LOS change or intersection delay with the implementation of the recommended improvements detailed in Section 
16-Traffic. Thus, the combined effects of the related projects would be less than significant. Because there is no cumulative 
significant impact and the proposed project is consistent with the growth assumptions in the 2012 RTP/SCS and the AQMP, 
the combined effects are not cumulatively significant. Therefore, there would be no cumulatively considerable net increase 
of the criteria pollutants that are in nonattainment status in the South Coast Air Basin. Long-term cumulative air quality 
impacts would be less than significant and no mitigation is required. 
 

d. Expose sensitive receptors to substantial pollutant 
concentrations? 
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3d. Response: (Source: Air Quality and Greenhouse Gas Analysis, LSA Associates, Inc., August 2016) 
 

Less Than Significant Impact. Construction of the proposed project would include the use of diesel-powered equipment 
that releases diesel particulate matter (DPM), a toxic air contaminant with known carcinogenic and chronic health effects. 
For construction analyses, the emission of DPM is included in the exhaust PM10 emissions. Table 3.A, presented in 
Response 3.a, above, shows that the exhaust PM10 emissions from construction would vary from 0.10 lb/day to 1.01 lbs/day 
during the different phases of project construction. This DPM emissions rate is very low and, to determine the carcinogenic 
and chronic health risk levels, this emissions rate would be spread over a 30-year exposure period. This low average DPM
emissions rate combined with the fact that the nearest sensitive receptors are approximately 50 feet from the project site 
means the construction health risk levels are very low and well below thresholds of significance. 
 
Because the proposed project is a commercial development, the operational phase of the project is not anticipated to generate 
significant quantities of toxic air contaminant emissions. Therefore, sensitive receptors are not expected to be exposed to 
substantial pollutant concentrations from operational emissions associated with the proposed project. Impacts related to 
exposure of sensitive receptors to substantial pollutant concentrations would be less than significant and no mitigation is 
required. 
 

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

    

3e. Response: (Source: Air Quality and Greenhouse Gas Analysis LSA Associates, Inc., August 2016) 
 

Less Than Significant Impact. Heavy-duty equipment operating on the project site during construction would emit odors, 
primarily from equipment exhaust. However, odors associated with the construction activity would be limited to the project 
site, would disperse quickly, and would cease to occur after construction is completed. Additionally, it is not likely that 
odors from construction would be noticeable beyond the project boundaries. No other sources of objectionable odors have 
been identified for the proposed project. In addition, the proposed project is a commercial development, which does not 
typically produce objectionable odors. Therefore, project impacts related to objectionable odors would be less than 
significant and no mitigation is required. 

 

4. BIOLOGICAL RESOURCES. 
Would the project: 

    

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

    

4a. Response: (Source: General Plan 2025 – Figure OS-6 – Stephens’ Kangaroo Rat (SKR) Core Reserve and Other 
Habitat Conservation Plans (HCP), Figure OS-7 – MSHCP Cores and Linkages, Figure OS-8 – MSHCP Cell 
Areas, General Plan 2025 FPEIR Figure 5.4-2 – MSHCP Area Plans, Figure 5.4-4 – MSHCP Criteria Cells and 
Subunit Areas, Figure 5.4-6 – MSHCP Narrow Endemic Plant Species Survey Area, Figure 5.4-7 – MSHCP 
Criteria Area Species Survey Area, Figure 5.4-8 – MSHCP Burrowing Owl Survey Area, Riverside County 
Integrated Project Conservation Summary Report Generator) 

 
Less Than Significant With Mitigation Incorporated. The project site is located on a previously developed/improved 
site within an urbanized area and a search of the Western Riverside County Multiple Species Habitat Conservation Plan 
(MSHCP) database identified no potential for candidate, sensitive, or special-status species, suitable habitat for such 
species, Federal Species of Concern, California Species of Special Concern, or California Species Animal or Plants on lists 
1–4 of the California Native Plant Society (CNPS) Inventory on site. However, the parking site contains ornamental 
landscaping, including trees, which may provide nesting habitat for birds. 
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Therefore, the project may have direct and indirect effects to migratory birds. Direct effects may result from the removal 
and destruction of nesting bird habitat (e.g., trees and shrubs) and indirect effects may result from increased noise and 
human presence during construction activities that may cause birds to abandon nests or that may negatively affect 
nestlings. 
 
Common native urban bird species that may nest in ornamental landscaping include lesser goldfinch (Carduelis psaltria), 
Brewer’s blackbird (Euphagus cyanocephalus), northern mockingbird (Mimus polyglottos), common raven (Corvus corax), 
American crow (Corvus brachyrhynchos), Anna’s hummingbird (Calypte anna), house finch (Carpodacus mexicanus), and 
hooded oriole (Icterus cucullatus). In addition, there is reasonable potential for existing buildings to support nesting 
opportunities for native birds that are common in urbanized areas, such as American kestrel (Falco sparverius), house 
finch, black phoebe (Sayornis nigricans), cliff swallow (Petrochelidon pyrrhonota), northern rough-winged swallow 
(Stelgidopteryx serripennis), and white-throated swift (Aeronautes saxatalis). A few species, primarily killdeer 
(Charadrius vociferus), may choose to nest on bare ground within the project site and study area. 
 
The ornamental trees and shrubs that occur in the developed area of the site may support nests utilized by birds protected 
under Migratory Bird Treaty Act (MBTA) or the California Fish and Game Code (Sections 3503, 3503.5, and 3515). Thus, 
the potential exists for direct and indirect construction-related disturbance for nesting birds. Mitigation Measure B-1 
requires that nesting bird surveys are conducted prior to any ground-disturbing activities. Therefore, the project will have a 
less than significant impact with implementation of mitigation directly, indirectly, and cumulatively on biological 
resources. 
 

Mitigation Measures  
Mitigation Measure B-1:  Initial ground-disturbing activities (e.g., demolition, grading) should be conducted outside the 

bird nesting season (February 15 through August 31). If project activities are planned during 
the bird nesting season, nesting bird surveys should be conducted within 30 days prior to 
disturbance to ensure birds protected under the MBTA are not disturbed by demolition-related 
activities such as noise and increased human presence. 

 
The survey shall consist of full coverage of the on-site trees. If no active nests are found, no 
additional measures are required. If active nests are found, the nest locations shall be mapped 
by the biologist utilizing GPS equipment. The nesting bird species will be documented and, to 
the degree feasible, the nesting stage (e.g., incubation of eggs, feeding of young, near 
fledging). The biologist shall establish a no-disturbance buffer around each active nest. The 
buffer will be determined by the biologist based on the species present and surrounding 
habitat. No construction or ground disturbance activities shall be conducted within the buffer 
until the biologist has determined the nest is no longer active and has informed the 
construction supervisor that activities may resume. 

 
b. Have a substantial adverse effect on any riparian habitat or 

other sensitive natural community identified in local or 
regional plans, policies, and regulations or by the California 
Department of Fish and Wildlife or U.S. Fish and Wildlife 
Service? 

    

4b. Response: (Source: General Plan 2025 – Figure OS-6 – Stephens’ Kangaroo Rat (SKR) Core Reserve and Other 
Habitat Conservation Plans (HCP), Figure OS-7 – MSHCP Cores and Linkages, Figure OS-8 – MSHCP Cell 
Areas, General Plan 2025 FPEIR Figure 5.4-2 – MSHCP Area Plans, Figure 5.4-4 – MSHCP Criteria Cells and 
Subunit Areas, Figure 5.4-6 – MSHCP Narrow Endemic Plant Species Survey Area, Figure 5.4-7 – MSHCP 
Criteria Area Species Survey Area, Figure 5.4-8 – MSHCP Burrowing Owl Survey Area, MSHCP Section 6.1.2 -
Protection of Species Associated with Riparian/Riverine Areas and Vernal Pools) 

 
No Impact. The project is located on a previously developed/improved site within an urbanized area where no riparian 
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habitat or other sensitive natural community exists on site or within proximity to the project site. Therefore, the project will 
have no impact 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 Wildlife or U.S. Fish and Wildlife Service directly, indirectly, or
cumulatively. No mitigation is required. 
 

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

    

4c. Response: (Source: City of Riverside GIS/CADME USGS Quad Map Layer) 
 
No Impact. The project is located within an urbanized area where no federally protected wetlands as defined by Section 
404 of the Clean Water Act (including, but not limited to, marsh, vernal pool, coastal, etc.) exist on site or within proximity 
to the project site. The project site does not contain any discernible drainage courses, inundated areas, wetland vegetation, 
or hydric soils and thus does not include U.S. Army Corps of Engineers jurisdictional drainages or wetlands. Therefore, the 
proposed project would have no impact to federally protected wetlands as defined by Section 404 of the Clean Water Act 
directly, indirectly, or cumulatively. No mitigation is required. 

 
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? 

    

4d. Response: (Source: MSHCP, General Plan 2025 –Figure OS-7 – MSHCP Cores and Linkage) 
 

No Impact. The project is within an urbanized area and will not result in a barrier to 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. Therefore, the project will have no impact to wildlife movement directly, indirectly, or
cumulatively. No mitigation is required. 
 

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

    

4e. Response: 
 

Less Than Significant Impact. Implementation of the proposed project is subject to all applicable federal, state, and local 
policies and regulations related to the protection of biological resources and tree preservation. In addition, the project is 
required to comply with Riverside Municipal Code Section 16.72.040 establishing the MSHCP mitigation fee and Section 
16.40.040 establishing the Threatened and Endangered Species Fees. 
 
Any project within the City of Riverside’s boundaries that proposes planting a street tree within a City right-of-way must 
follow the Urban Forest Tree Policy Manual, which documents guidelines for the planting, pruning, preservation, and 
removal of all trees in City rights-of-way. The specifications in the Manual are based on national standards for tree care 
established by the International Society of Arboriculture, the National Arborists Association, and the American National 
Standards Institute. Any future project will be in compliance with the Tree Policy Manual when planting a tree within a 
City right-of-way, and therefore, impacts will be less than significant. No mitigation is required. 

 

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

4f. Response: (Source: MSHCP, General Plan 2025 – Figure OS-6 – Stephens’ Kangaroo Rat (SKR) Core Reserve 
and Other Habitat Conservation Plans (HCP), Stephens’ Kangaroo Rat Habitat Conservation Plan, Lake 
Mathews Multiple Species Habitat Conservation Plan and Natural Community Conservation Plan, and El 
Sobrante Landfill Habitat Conservation Plan) 

 
No Impact. The project site is located on a previously developed/improved site within an urbanized area and will not affect 
an adopted Habitat Conservation Plan, Natural Community Conservation Plan, or other approved local, regional, or state 
habitat conservation plan directly, indirectly, or cumulatively. Therefore, the project will have no impact on the provisions 
of an adopted Habitat Conservation Plan, Natural Community Conservation Plan, or other approved local, regional, or state 
habitat conservation plan. No mitigation is required. 

 

5. CULTURAL RESOURCES. 
Would the project: 

    

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

    

5a. Response: (Source: Historic Impact Assessment, LSA Associates, Inc., May 2016) 
 

Less Than Significant With Mitigation Incorporated. CEQA defines a “historical resource” as a resource that meets one 
or more of the following criteria: (1) is listed in, or determined eligible for listing in, the California Register of Historical 
Resources (California Register); (2) is listed in a local register of historical resources as defined in Public Resources Code 
(PRC) Section 5020.1(k); (3) is identified as significant in a historical resource survey meeting the requirements of PRC 
Section 5024.1(g); or (4) is determined to be a historical resource by a project’s Lead Agency (PRC Section 21084.1 and 
State CEQA Guidelines Section 15064.5[a]). A “substantial adverse change” to a historical resource, according to PRC 
§5020.1(q), “means demolition, destruction, relocation, or alteration such that the significance of a historical resource would 
be impaired.” 
 
As part of the Historic Impact Assessment (LSA Associates, Inc., May 2016) conducted for the project, the existing Denny’s 
restaurant, built in 1967, was evaluated as a “historical resource” in compliance with CEQA and the City’s Cultural 
Resources ordinance (Title 20 of the Municipal Code). In 2009, this restaurant was evaluated as eligible for listing in the 
California Register at the local level under Criterion 3 (embodies the distinctive characteristics of a type, period, region or 
method of construction or represents the work of a master or possesses high artistic values) for its architecture and eligible 
for designation under the local ordinance. A subsequent evaluation in 2013 reaffirmed its California Register and Local 
Landmark eligibility and noted that the interior of the building has been altered and the building does not appear eligible for 
listing in the National Register of Historic Places under any criterion. A field survey was conducted in January 2016 as part 
of the Historic Impact Assessment. No changes to the exterior of the restaurant or its use since 2013 were identified and the 
Historic Impact Assessment concluded that the restaurant remains a historical resource for the purposes of CEQA. 
 
The project site is currently developed with the Denny’s restaurant, and related parking and landscaping. The project 
proposes to construct two new commercial/retail buildings and a drive-through restaurant and installation of three retention 
basins and an infiltration basin, plus modifications to an existing Caltrans retention basin. The Denny’s restaurant would be 
preserved in place and parking and landscaping would be reconfigured to accommodate the new buildings and infiltration 
basin. 
 
Proposed changes to the Denny’s restaurant include interior remodeling that would incorporate new kitchen equipment, new 
interior dining furniture, and upgraded restrooms. A new freezer storage area would also be installed and would result in a 
new exterior opening at the back of the building. The freezer storage opening would be the only exterior change to the 
restaurant aside from new exterior paint. The only site design change directly related to Denny’s is the proposed installation 
of seven new parking spaces, including two handicapped-accessible spaces at the south end of the building near the main 
entrance. Because the Denny’s walkway and the parking area are at the same grade in this location, only striping for 
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handicapped access is proposed. 
 
Project impacts were evaluated against the Secretary of the Interior’s Standards (SOIS) for the Treatment of Historic 
Properties standards for rehabilitation. The Historic Impact Assessment concluded the project would be in compliance with 
the rehabilitation standards and would not result in a substantial change to a historical resource because the restaurant will 
continue operating as a Denny’s restaurant within a larger commercial center, the historic-character of the building and 
features would be retained and preserved, removal of historic materials or alterations of features and spaces that characterize 
the property are not proposed, no elements that create a false sense of historical development are proposed, and the proposed
improvements would not diminish the historic significance of the resource or the integrity of the setting. Furthermore, there 
is no indication that any of the historic features are in need of repair and the proposed project plans do not indicate any repair 
or replacement of those features. However, to ensure compliance with this SOIS standard that deteriorated historic features 
be repaired rather than replaced, Mitigation Measure C-1 requires that a note be added to the project plans stating that any 
deteriorated or damaged historic features is to be repaired rather than replaced. Where the severity of deterioration or 
damage requires replacement of a character-defining feature, the new feature shall match the old in design, color, texture, 
and other visual qualities and, where possible, materials. With implementation of Mitigation Measure C-1, the proposed 
project would not cause a substantial adverse change in the significance of a historical resource as defined in Section 
15064.5 of the State CEQA Guidelines. Impacts to historical resources would be reduced to less than significant with 
implementation of Mitigation Measure C-1. 
 
Mitigation Measures: 
Mitigation Measure C-1: Denny’s Restaurant Repair. Prior to issuance of a grading permit, the City of Riverside 

Director of Building & Safety, or designee, shall ensure that the following note is added to the 
project plans: 

 
“Any deteriorated or damaged historic features shall be repaired rather than replaced. Where 
the severity of deterioration or damage requires replacement of a character-defining feature, 
the new feature shall match the old in design, color, texture, and other visual qualities and, 
where possible, materials. Replacement of missing features shall be substantiated by 
documentary, physical, or pictorial evidence.” 

 

b. Cause a substantial adverse change in the significance of an 
archeological resource pursuant to § 15064.5 of the CEQA 
Guidelines? 

    

5b. Response: (Source: General Plan 2025 FPEIR – Figures 5.5-1 Archaeological Sensitivity and 5.5-2 Prehistoric 
Cultural Resource Sensitivity; Cultural Resource Assessment, LSA Associates, Inc., February 2016) 

 
Less Than Significant Impact. According to the Riverside General Plan EIR Figures 5.5-1 and 5.5-2, the project site is in 
an area of unknown archaeological and prehistoric cultural resource sensitivity. As part of the Cultural Resources 
Assessment, a records search for the project was conducted at the Eastern Information Center (EIC), located at University of 
California, Riverside, on December 10, 2015. The records search included the project site and a 1-mile radius around the 
site. The EIC houses the pertinent archaeological and historic site and survey information necessary to determine whether 
cultural resources are known to exist within the project area. The records search included a review of all recorded historic 
and prehistoric archaeological sites within the 1-mile radius of the project site, as well as a review of known cultural 
resource survey and excavation reports. Historic aerials and topographic maps ranging from 1901 through the present were 
also reviewed. In addition, a pedestrian survey of all accessible exposed areas on the project site was conducted on 
December 23, 2015. The purpose of this survey was to identify and document, prior to the beginning of ground-disturbing 
activities, any cultural resources and thus also to identify any area(s) that might be sensitive for buried cultural resources. 
 
The records search indicated that eight cultural resources studies have been conducted and 28 cultural resources documented 
within a mile of the project site. No cultural resources have been documented on the project site. The results of the records 
search indicate that there are no previously recorded archaeological or historic resources within or near the project site. The 
entire project site has been previously disturbed and developed. The sensitivity of the project site for potential subsurface 
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cultural resources is negligible. However, in the unlikely event that cultural resources are identified during earthmoving 
activities, those activities would be halted in the vicinity of the find until it can be assessed for significance by a qualified 
archaeologist (Standard Condition CR-1). With implementation of Standard Condition CR-1, impacts related to previously 
undiscovered archaeological resources would be less than significant and no mitigation is required. 
 
Standard Conditions: No mitigation is required; however, the following Standard Condition is a regulatory requirement 
that would be implemented to reduce impacts related to discovery of unknown archaeological resources during construction.
 
Standard Condition CR-1: Discovery of Archeological Resources. Prior to commencement of grading activities, the 

City of Riverside Director of Building & Safety, or designee, shall verify that all project 
grading and construction plans include notes specifying that if archaeological resources 
are discovered during excavation, grading, or construction activities, work shall cease in 
the area of the find until a qualified archaeologist has evaluated the find in accordance 
with federal, state, and local guidelines, including those set forth in California Public 
Resources Code (PRC) Section 21083.2. Construction personnel shall not collect or move 
any archaeological materials and associated materials. Construction activity may continue 
unimpeded on other portions of the project site. The found deposits would be treated in 
accordance with federal, state, and local guidelines, including those set forth in PRC 
Section 21083.2. 

 

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

    

5c. Response: (Source: General Plan 2025 Policy HP-1.3; Paleontological Analysis of the Madison Plaza 
Commercial Project, LSA Associates Inc., May 2016) 

 
Less Than Significant With Mitigation Incorporated. The project site area contains artificial fills and older alluvial fan 
deposits. Artificial fills may contain fossils, but such fossils have been removed from their original location and are thus 
out of stratigraphic context. For this reason, they are not considered important for scientific study and have no 
paleontological sensitivity. Older alluvial fan deposits contain fossils including mammoths, mastodons, horses, bison, 
camels, saber-toothed cats, coyotes, deer, and sloths, as well as smaller animals like rodents, rabbits, birds, reptiles, and 
fish. For this reason, these deposits are considered to have high paleontological sensitivity. Ground-disturbing activities for 
the project are expected to extend into older alluvial fan deposits with high paleontological sensitivity. This is considered a 
significant impact. Impacts to paleontological resources would be reduced to less than significant with implementation 
of Mitigation Measure PAL-1. 

 
Mitigation Measures: 
Mitigation Measure PAL-1: The following measures are required to reduce impacts to paleontological resources to less 

than significant. 

 A paleontologist shall be hired to develop a Paleontological Resource Impact Mitigation 
Program (PRIMP) for this project. The PRIMP shall include the methods that will be used 
to protect paleontological resources that may exist within the project area, as well as 
procedures for monitoring, fossil preparation and identification, curation into a repository, 
and preparation of a report at the conclusion of grading. 

 Excavation and grading activities in deposits with high paleontological sensitivity (Older 
Alluvial Fan Deposits) shall be monitored by a paleontological monitor following a 
PRIMP. No monitoring is required for excavations in rocks with no paleontological 
sensitivity (Artificial Fill). 

 If paleontological resources are encountered during the course of ground disturbance, the 
paleontological monitor shall have the authority to temporarily redirect construction away 
from the area of the find in order to assess its significance. 
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 Collected resources shall be prepared to the point of identification, identified to the lowest 
taxonomic level possible, cataloged, and curated into the permanent collections of a 
scientific institution. 

 At the conclusion of the monitoring program, a report of findings shall be prepared to 
document the results of the monitoring program. 

 In the event that paleontological resources are encountered when a paleontological 
monitor is not present, work in the immediate area of the find shall be redirected and a 
paleontologist should be contacted to assess the find for significance. If determined to be 
significant, the fossil shall be collected from the field. 

 

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

    

5d. Response: (Source: GP 2025 FPEIR Figure 5.5-1 - Archaeological Sensitivity and Figure 5.5-2 - Prehistoric 
Cultural Resources Sensitivity) 

 
Less Than Significant Impact. No known human remains are present on the project site, and there are no facts or 
evidence to support the idea that Native Americans or people of European descent are buried on the project site. In the 
unlikely event that human remains are encountered during project grading, the proper authorities would be notified, and 
standard procedures for the respectful handling of human remains during the earthmoving activities would be adhered to. 
Construction contractors are required to adhere to California Code of Regulations (CCR) Section 15064.5(e), PRC Section 
5097, and Section 7050.5 of the State Health and Safety Code. To ensure proper treatment of burials, in the event of an 
unanticipated discovery of a burial, human bone, or suspected human bone, the law requires that all excavation or grading 
in the vicinity of the find halt immediately, the area of the find be protected, and the contractor immediately notify the 
County Coroner of the find. The construction contractor, developer, and the County Coroner are required to comply with 
the provisions of CCR Section 15064.5(e), PRC Section 5097.98, and Section 7050.5 of the State Health and Safety Code. 
Compliance with these provisions (specified in Standard Condition CR-2) would ensure that any potential impacts to 
unknown buried human remains would be less than significant by ensuring appropriate examination, treatment, and 
protection of human remains as required by state law. No mitigation is required. 
 
Standard Condition: No mitigation is required; however, the following Standard Condition is a regulatory requirement 
that would be implemented to reduce impacts related to discovery of human remains during construction. 
 

Standard Condition CR-2: Discovery of Human Remains. Consistent with the requirements of California Code of 
Regulations (CCR) Section 15064.5(e), if human remains are encountered, work within 
25 feet of the discovery shall be redirected and the County Coroner notified 
immediately. State 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 (PRC) Section 5097.98. If the remains 
are determined to be Native American, the County Coroner shall notify the Native 
American Heritage Commission (NAHC), which shall determine and notify a Most 
Likely Descendant (MLD). With the permission of the property owner, the MLD may 
inspect the site of the discovery. The MLD shall complete the inspection within 48 
hours of notification by the NAHC. The MLD may recommend scientific removal and 
nondestructive analysis of human remains and items associated with Native American 
burials. Consistent with CCR Section 15064.5(d), if the remains are determined to be 
Native American and an MLD is notified, the City shall consult with the MLD as 
identified by the NAHC to develop an agreement for treatment and disposition of the 
remains. 

 

e. Cause a substantial adverse change in the significance of a     
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tribal cultural resource, defined in Public Resources Code 
section 21074 as either: 

1) 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, that is listed or eligible 
for listing on the California Register of Historical 
Resources, or included in a local register of historical 
resources as defined in Public Resources Code section 
5020.1(k), or 

2) a resource determined by a lead agency, in its discretion 
and supported by substantial evidence, to be significant 
according to the historical register criteria in Public 
Resources Code section 5024.1 (c), and considering the 
significance of the resource to a California Native 
American tribe. 

5e. Response: 
 

No Impact. Chapter 532, Statutes of 2014 (i.e., Assembly Bill [AB] 52), requires Lead Agencies evaluate a project’s 
potential to impact “tribal cultural resources.” Such resources include “[s]ites, features, places, cultural landscapes, sacred 
places, and objects with cultural value to a California Native American tribe that are eligible for inclusion in the California 
Register of Historical resources or included in a local register of historical resources.” AB 52 also gives Lead Agencies the 
discretion to determine, supported by substantial evidence, whether a resource qualifies as a “tribal cultural resource.” 
 

Also per AB 52 (specifically PRC 21080.3.1), Native American consultation is required upon request by a California Native 
American tribe that has previously requested that the City provide it with notice of such projects. The tribes on the City’s AB 
52 noticing list were sent a consultation request letter regarding the proposed project. In response to the request, two 
Tribes responded. The Morongo Band of Mission Indians indicated they have no additional information or
immediate concerns regarding the project, but to contact the Tribe immediately and follow their Standard
Development Conditions should cultural artifacts or human remains be discovered. The San Manuel Band of
Mission Indians indicated the project is outside of their ancestral territory, and recommended other Tribes be
contacted.. Therefore, no impacts to tribal cultural resources would occur. No mitigation is required. 

 

6. GEOLOGY AND SOILS. 
Would the project: 

    

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

    

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

    

  6i. Response: (Source: General Plan 2025 Figure PS-1 – Regional Fault Zones & General Plan 2025 FPEIR 
Appendix E – Geotechnical Report) 

 
No Impact. Seismic activity is to be expected in Southern California; however, there are no Alquist-Priolo zones in the 
project area. The project site does not contain any known fault lines and the potential for fault rupture or seismic shaking is 
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low. Compliance with the California Building Code regulations will ensure that no impacts related to strong seismic 
ground will occur directly, indirectly, or cumulatively. No mitigation is required. 
 

ii. Strong seismic ground shaking?     
6ii. Response: (Source: General Plan 2025 FPEIR Appendix E – Geotechnical Report) 

 
Less Than Significant Impact. The San Jacinto Fault Zone, located in the northeastern portion of the City, and the 
Elsinore Fault Zone, located in the southern portion of the City’s Sphere of Influence, have the potential to cause moderate 
to large earthquakes that would cause intense ground shaking. Because the proposed project complies with California 
Building Code regulations, direct, indirect, or cumulative impacts associated with strong seismic ground shaking will have 
a less than significant impact. No mitigation is required. 
 

iii.  Seismic-related ground failure, including liquefaction?     

6iii. Response: (Source: General Plan 2025 Figure PS-1 – Regional Fault Zones, Figure PS-2 – Liquefaction 
Zones, General Plan 2025 FPEIR Figure PS-3 – Soils with High Shrink-Swell Potential, and Appendix E –
Geotechnical Report) 

 
Less Than Significant Impact. According to the GP 2025 Liquefaction Zones Map – Figure PS-2, the project site is located 
in an area with low potential for liquefaction. On-site soils consist of alluvial sands and silty sands. Borings conducted for 
the site-specific geotechnical study did not encounter groundwater within 50 feet of the ground surface. Based on the lack of 
shallow groundwater, the geotechnical study indicated that liquefaction is not a design concern for the proposed project. 
Incorporation of the recommended design measures of the geotechnical study for compliance with the California Building 
Code regulations will ensure that impacts related to seismic-related ground failure, including liquefaction, are reduced to less 
than significant impact levels directly, indirectly, and cumulatively. No mitigation is required. 
 

iv.  Landslides?     

6iv. Response: (Source: General Plan 2025 FPEIR Figure 5.6-1 – Areas Underlain by Steep Slope, Appendix E 
– Geotechnical Report, Title 18 – Subdivision Code, and Title 17 – Grading Code) 

 
No Impact. Factors contributing to the stability of slopes include slope height and steepness, engineering characteristics of 
the earth materials comprising the slope, and intensity of ground shaking. The project site and its surroundings have 
generally flat topography and are not located in an area prone to landslides, per Figure 5.6-1 of the General Plan 2025 
Program Final PEIR. Therefore, there will be no impact related to landslides directly, indirectly, or cumulatively. No 
mitigation is required. 
 

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

6b. Response: (Source: General Plan 2025 FPEIR Figure 5.6-1 – Areas Underlain by Steep Slope, Figure 5.6-4 –
Soils, Table 5.6-B – Soil Types, Title 18 – Subdivision Code, Title 17 – Grading Code) 

 
Less Than Significant Impact. On-site soils consist of loose to medium dense sands and silty sands. Artificial fill, 
comprising loose silty fine to medium sands, is located beneath existing on-site pavements. Beneath fills are native alluvial 
soils, medium dense silty fine to medium sands and fine sandy silts. During grading and construction, disturbance of soil 
by heavy construction equipment could result in erosion. State and federal requirements call for the preparation and 
implementation of a Storm Water Pollution Prevention Plan (SWPPP) establishing erosion and sediment controls for 
construction activities. The project must also comply with the National Pollutant Discharge Elimination System (NPDES) 
regulations. In addition, with the erosion control standards with which all development activity must comply (Title 18), the 
Grading Code (Title 17) also requires the implementation of measures designed to minimize soil erosion. Compliance with 
state and federal requirements as well as with Titles 18 and 17 will ensure that soil erosion or loss of topsoil will be a less 
than significant impact directly, indirectly, and cumulatively. No mitigation is required. 
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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?  

    

6c. Response: (Source: General Plan 2025 Figure PS-1 – Regional Fault Zones, Figure PS-2 – Liquefaction Zones, 
General Plan 2025 FPEIR Figure PS-3 – Soils with High Shrink-Swell Potential, Figure 5.6-1 – Areas 
Underlain by Steep Slope, Figure 5.6-4 – Soils, Table 5.6-B – Soil Types, and Appendix E – Geotechnical Report)

 
Less Than Significant Impact. The site is generally flat, with less than 10 feet of elevation differential across the site, and 
slopes toward the south-southwest. On-site soils consist of loose to medium dense sands and silty sands. Artificial fill, 
comprising loose silty fine to medium sands, is located beneath existing on-site pavements. Beneath fills are native alluvial 
soils, medium dense silty fine to medium sands and fine sandy silts. 
 
As described previously in this section, on-site soils are not considered susceptible to landslides or liquefaction. In the 
absence of a shallow groundwater table, lateral spreading is also considered unlikely. The geotechnical investigation 
indicated that the on-site soils are somewhat compressible and ground subsidence may occur when they are exposed to 
loads exerted by foundations of the new structures. Per the recommendations of the geotechnical study, the project shall be 
required to over-excavate areas of compressible soils and place compacted structural fill. In addition, adherence to the 
City’s grading and building requirements will ensure that the property is adequately prepared to prevent the collapse of the 
graded pad and/or slopes. Compliance with the City’s codes and the policies and the project-specific recommendations 
contained in the geotechnical study will ensure that impacts related to geologic conditions are reduced to less than 
significant impacts level directly, indirectly, and cumulatively. No mitigation is required. 
 

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? 

    

6d. Response: (Source: General Plan 2025 FPEIR Figure 5.6-4 – Soils, Figure 5.6-4 – Soils, Table 5.6-B – Soil 
Types, Figure 5.6-5 – Soils with High Shrink-Swell Potential, Appendix E – Geotechnical Report, and California 
Building Code as adopted by the City of Riverside and set out in Title 16 of the Riverside Municipal Code) 

 
No Impact. Expansive soils, defined under California Building Code, expand when wet and shrink when dry. The amount 
of type of clay present in soil determines its shrink-swell potential. On-site soils are mostly sands and silts, and have very 
low to no potential for expansion. Therefore, the project site does not have expansive soils and there will be no impact 
directly, indirectly, or cumulatively. No mitigation is required. 
 

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

    

6e. Response: (Source: Project plans)  
 

No Impact. The proposed project will be served by sewer infrastructure. Therefore, the project will have no impact. No 
mitigation is required. 
 

7. GREENHOUSE GAS EMISSIONS. 
Would the project: 

    

a. Generate greenhouse gas emissions, either directly or 
indirectly, that may have a significant impact on the 
environment? 
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7a. Response: (Source: Air Quality and Greenhouse Gas Analysis, LSA Associates, Inc., August 2016.) 
 
Less Than Significant Impact. “Greenhouse gases” (GHGs) (so called because of their role in trapping heat near the 
surface of the earth) emitted by human activity are implicated in global climate change, commonly referred to as “global 
warming.” GHGs contribute to an increase in the temperature of the Earth’s atmosphere by transparency to short wavelength 
visible sunlight, but near opacity to outgoing terrestrial long wavelength heat radiation in some parts of the infrared 
spectrum. The principal GHGs are carbon dioxide (CO2), methane (CH4), nitrous oxide (N2O), O3, and water vapor. For 
purposes of planning and regulation, Section 15364.5 of the CCR defines GHGs to include, but are not limited to, CO2, CH4, 
N2O, hydrofluorocarbons (HFCs), perfluorocarbons (PFCs), and sulfur hexafluoride (SF6). Fossil fuel consumption in the 
transportation sector (e.g., on-road motor vehicles, off-highway mobile sources, and aircraft) is the single largest source of 
GHG emissions, accounting for approximately half of GHG emissions globally. Industrial and commercial sources are the 
second largest contributors of GHG emissions with about one-fourth of total emissions. 

State CEQA Guidelines Section 15064(b) provides that the “determination of whether a project may have a significant effect
on the environment calls for careful judgment on the part of the public agency involved, based to the extent possible on 
scientific and factual data,” and further states that an “ironclad definition of significant effect is not always possible because 
the significance of an activity may vary with the setting.” 
 
The City has adopted Appendix G of the State CEQA Guidelines as the significance threshold for GHG emissions. A project 
would normally have a significant effect on the environment if it would: 

 Generate GHG emissions, either directly or indirectly, that may have a significant impact on the environment; or 

 Conflict with an applicable plan, policy, or regulation adopted for the purpose of reducing the emissions of GHGs. 

On December 30, 2009, the Natural Resources Agency adopted amendments to the State CEQA Guidelines that became 
effective on March 18, 2010. The amendments to the State CEQA Guidelines include new requirements to evaluate GHG 
emissions. Pursuant to the amended State CEQA Guidelines, a lead agency should consider the following when assessing the 
significance of impacts from GHG emissions on the environment:  

1. The extent to which the project may increase (or reduce) GHG emissions compared to the existing environmental 
setting; 

2. Whether the project emissions exceed a threshold of significance that the lead agency determines applies to the 
project; and 

3. The extent to which the project complies with regulations or requirements adopted to implement an adopted 
statewide, regional, or local plan for the reduction or mitigation of GHG emissions. 

The City adopted its Riverside Restorative Growthprint (RRG) Economic Prosperity Action Plan (RRG-EPAP) and Climate 
Action Plan (RRG-CAP) in January 2016. In 2014, the City was one of 12 that collaborated with the Western Riverside 
Council of Governments (WRCOG) on a Subregional Climate Action Plan (Subregional CAP) that includes 36 measures to 
guide the City’s GHG reduction efforts through 2020. Through the WRCOG Subregional CAP process, the City has 
committed to a 2020 emissions target of 2,224,908 metric tons of carbon dioxide-equivalent gases (MT CO2e), which is 26.4 
percent below the City’s 2007 baseline and 15 percent below 2010 emissions. This represents a reduction of 779,304 MT 
CO2e from the City’s 2020 business-as-usual (BAU) forecast. The City is aiming for a 2035 emissions target of 1,542,274 
MT CO2e, which is 49 percent below the 2007 baseline and represents a reduction of 2,120,931 MT CO2e from the 2035 
BAU forecast. 
 
The RRG-CAP expands upon the efforts of the WRCOG Subregional CAP, employing local measures to help the City 
achieve deep GHG reductions through the year 2035. To further develop local GHG reduction measures for the RRG-CAP, 
the City conducted a detailed assessment of local strategies and actions related to the measures identified in the Subregional 
CAP and expanded the discussion and analysis with respect to implementation (particularly post-2020), costs and funding, 
performance metrics, and local co-benefits. Importantly, the discussions identify local economic and entrepreneurship 
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opportunities that can be integrated with local, regional, and global GHG reductions (e.g., the development of green 
enterprise zones). 
 
Currently, there is no statewide GHG emissions threshold used to determine potential GHG emissions impacts of a project. 
Air districts in the state are still developing and revising threshold methodology and thresholds. To provide guidance to local 
lead agencies on determining significance for GHG emissions in their CEQA documents, SCAQMD convened a GHG 
CEQA Significance Threshold Working Group (Working Group). Based on the last Working Group meeting (Meeting No. 
15) held in September 2010, SCAQMD is proposing to adopt a tiered approach for evaluating GHG emissions for 
development projects where the SCAQMD is not the lead agency. The applicable tier for this project is Tier 2 (determining 
whether the project is consistent with a GHG reduction plan). This concept is equivalent to the existing consistency 
determination requirements in CEQA Guidelines Sections 15064(h)(3), 15125(d), or 15152(a). This analysis considers GHG 
emission significance by determining the project’s consistency with the policies and goals in the RRG-EPAP and RRG-
CAP. 
 
Emissions estimates for the proposed project were calculated as part of Air Quality and Greenhouse Gas Analysis (LSA 
Associates, Inc., August 2016) and are discussed below. GHG emissions estimates are provided herein for informational 
purposes only because there is no established quantified GHG emissions threshold. Bearing in mind that CEQA does not 
require “perfection” but instead “adequacy, completeness, and a good faith effort at full disclosure,” the analysis below is 
based on methodologies and information available to the City and the applicant at the time this analysis was prepared. 
Estimation of GHG emissions in the future does not account for all changes in technology that may reduce such emissions; 
therefore, the estimates are based on past performance and represent a scenario that is worse than that which is likely to be 
encountered (after energy-efficient technologies have been implemented). While information is presented below to assist the 
public and decision-makers in understanding the project’s potential contribution to global climate change impacts, the 
information available to the cities is not sufficiently detailed to allow a direct comparison between particular project 
characteristics and particular climate change impacts, or between any particular proposed mitigation measure and any 
reduction in climate change impacts. 
 
Construction and operation of the proposed project would generate GHG emissions, with the majority of energy 
consumption (and associated generation of GHG emissions) occurring during the project’s operation (as opposed to during 
its construction). Typically, more than 80 percent of the total energy consumption takes place during the use of buildings and 
less than 20 percent of energy is consumed during construction.  
 
Overall, the following activities associated with the proposed project could directly or indirectly contribute to the generation 
of GHG emissions: 
 
 Construction Activities: During construction of the project, GHGs would be emitted through the operation of 

construction equipment and from worker and vendor vehicles, each of which typically uses fossil-based fuels to operate. 
The combustion of fossil-based fuels creates GHGs (e.g., CO2, CH4, and N2O). Furthermore, CH4 is emitted during the 
fueling of heavy equipment. 

 Gas, Electricity, and Water Use: Natural gas use results in the emission of two GHGs: CH4 (the major component of 
natural gas) and CO2 (from the combustion of natural gas). Electricity use can result in GHG production if the electricity 
is generated by combusting fossil fuel. California’s water conveyance system is energy-intensive. Preliminary estimates
indicate that the total energy used to pump and treat this water exceeds 6.5 percent of the total electricity used in the 
State per year. 

 Solid Waste Disposal: Solid waste generated by the project could contribute to GHG emissions in a variety of ways. 
Landfilling and other methods of disposal use energy for transporting and managing the waste, and they produce 
additional GHGs to varying degrees. Landfilling, the most common waste management practice, results in the release of 
CH4 from the anaerobic decomposition of organic materials. CH4 is 25 times more potent a GHG than CO2. However, 
landfill CH4 can also be a source of energy. In addition, many materials in landfills do not decompose fully, and the 
carbon that remains is sequestered in the landfill and not released into the atmosphere. 
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 Motor Vehicle Use: Transportation associated with the proposed project would result in GHG emissions from the 
combustion of fossil fuels in daily automobile and truck trips. 

Table 7.A lists the annual CO2 emissions for each of the planned construction phases. 
 

Table 7.A: Construction Greenhouse Gas Emissions

Construction Phase 
Total Regional Pollutant Emissions (MT/yr) 

CO2 CH4 N2O CO2e 

2016 

Site Preparation 19 <0.01 0 19 
Utility Trenching 9 <0.01 0 9 
Grading 32 <0.01 0 32 
Building Construction 119 0.02 0 119 

2017 
Building Construction 156 0.02 0 156 
Architectural Coating 15 <0.01 0 15 
Paving 9 <0.01 0 9 

Total Construction Emissions 357 0.06 0 359 
Amortized over 30 years 12 <0.01 0 12 
Air Quality and Greenhouse Gas Analysis (LSA Associates, Inc., August 2016). 
CH4 = methane 
CO2 = carbon dioxide 
CO2e = carbon dioxide equivalent 

MT/yr = metric tons per year 
N2O = nitrous oxide 

 
Long-term operation of the proposed project would generate GHG emissions from area and mobile sources and indirect 
emissions from stationary sources associated with energy consumption. Mobile-source emissions of GHGs would include 
project-generated vehicle trips associated with on-site facilities and customers and visitors to the project site. Area-source 
emissions would be associated with activities (e.g., landscaping and maintenance of proposed land uses, natural gas for 
heating, and other sources). Increases in stationary-source emissions would also occur at off-site utility providers as a result 
of demand for electricity, natural gas, and water by the proposed uses. 
 
The GHG emission estimates presented in Table 7.B detail the emissions associated with the level of development 
envisioned by the proposed project at opening. 
 

Table 7.B: Operational Greenhouse Gas Emissions  

Source 
Pollutant Emissions, MT/yr 

Bio-CO2 NBio-CO2 Total CO2 CH4 N2O CO2e 
Construction emissions amortized over 30 years 0 12 12 <0.01 0 12 
Operational Emissions 
Area Sources 0 0.01 0.01 <0.01 0 0.01 
Energy Sources 0 1,695 1,695 0.04 0.01 1,699 
Mobile Sources 0 3,456 3,456 0.14 0 3,459 
Waste Sources 105 0 105 6.2 0 235 
Water Usage 3 67 70 0.24 <0.01 76 
Total Project Emissions 107 5,231 5,338 6.61 0.01 5,482 
Total Existing Emissions (CONFIRM THIS IS EXISTING 
DENNY’S?) 

10 423 433 0.60 0 447 

Net New Emissions 97 4,808 4,905 6.01 0.01 5,035 
Air Quality and Greenhouse Gas Analysis (LSA Associates, Inc., August 2016). 
Note: Numbers in table may not appear to add up correctly due to rounding of all numbers to two significant digits. 
Bio-CO2 = biologically generated CO2 
CH4 = methane 
CO2 = carbon dioxide 
CO2e = carbon dioxide equivalent 

MT = metric tons 
N2O = nitrous oxide 
NBio-CO2 = Nonbiologically generated CO2 

yr = year 

 
As shown in Table 7.B, the project would result in a net increase of 5,035 MT CO2e/yr, which is 0.005035 million metric 
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tons of CO2e per year (MMT CO2e/yr). For comparison, the existing emissions from the entire SCAG region are estimated to 
be approximately 176.79 MMT CO2e/yr, and the existing emissions for the entire state are estimated at approximately 459
MMT CO2e/yr. 
 
The remaining CO2e emissions are primarily associated with building heating systems and increased regional power plant 
electricity generation due to the proposed project’s electrical demands. Specific development projects proposed under the 
project would comply with existing state and federal regulations regarding the energy efficiency of buildings, appliances, 
and lighting, which would reduce the project’s electricity demand. The new buildings constructed in accordance with current 
energy efficiency standards would be more energy-efficient than older buildings. Since January 1, 2014, several new 
Building Codes have been enforced in California. All structures other than one- and two-family dwellings and townhomes 
will be built under the new 2016 California Building Code to improve public health, safety, and general welfare by 
enhancing the design and construction of buildings through the use of building concepts having a positive environmental 
impact and encouraging sustainable construction practices. 
 
At present, there is a federal ban on chlorofluorocarbons (CFCs); therefore, it is assumed the project would not generate 
emissions of CFCs. The project may emit a small amount of HFCs from leakage and service of refrigeration and air-
conditioning equipment and from disposal at the end of the life of the equipment. However, the details regarding refrigerants
to be used at the project site are unknown at this time. PFCs and SF6 are typically used in industrial applications, none of 
which would occur on the project site. Therefore, the project is not anticipated to contribute significant emissions of these 
additional GHGs. 
 
As stated previously, this analysis considers GHG emission significance by determining the proposed project’s consistency 
with the policies and goals in the Riverside RRG-EPAP and RRG-CAP. As discussed in Response 7.b below, the project 
would be consistent with the strategies and goals from the RRG-CAP. In order to ensure that the proposed project complies 
with and would not conflict with or impede the implementation of reduction goals identified in AB 32, EO S-3-05, and other 
strategies to help reduce GHGs to the level proposed by the Governor, Standard Condition GCC-1 shall be implemented. 
Standard Condition GCC-1 includes implementation of reduction goals identified in the Riverside RRG-CAP, AB 232, 
EO S-3-05, and other strategies to help reduce GHGs. With implementation of Standard Condition GCC-1, project impacts 
related to greenhouse gas emissions would be less than significant and no mitigation is required. 
 
Standard Condition: No mitigation is required; however, the following Standard Condition is a regulatory requirement that 
would be implemented to reduce impacts related to greenhouse gas emissions. 
 
Standard Condition GCC-1 Greenhouse Gas Reduction Strategies. To ensure the proposed project complies with 

and would not conflict with or impede the implementation of reduction goals identified 
in the Riverside RRG-CAP, Assembly Bill (AB) 32, the Governor’s Executive Order 
(EO) S-3-05, and other strategies to help reduce greenhouse gases (GHGs) to the level 
proposed by the Governor, the project will implement a variety of measures that will 
reduce its GHG emissions. To the extent feasible, and to the satisfaction of the City of 
Riverside (City), the following measures will be incorporated into the design and 
construction of the project:  
 
Construction and Building Materials. 

 Use locally produced and/or manufactured building materials for at least 10 percent of the 
construction materials used for the project. 

 Recycle/reuse at least 50 percent of the demolished and/or grubbed construction materials 
(including, but not limited to, soil, vegetation, concrete, lumber, metal, and cardboard) if feasible.

 Use “green building materials,” such as those materials that are resource-efficient and are 
recycled and manufactured in an environmentally friendly way, for at least 10 percent of the 
project. 
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Energy Efficiency Measures. 

 Design all project buildings to meet or exceed the California Building Code’s 
(CBC) Title 24 energy standard, including, but not limited to, any combination of 
the following: 

 Increase insulation such that heat transfer and thermal bridging is minimized; 

 Limit air leakage through the structure or within the heating and cooling 
distribution system to minimize energy consumption; and 

 Incorporate ENERGY STAR® or better rated windows, space heating and 
cooling equipment, light fixtures, appliances, or other applicable electrical 
equipment. 

 Install efficient lighting and lighting control systems. Use daylight as an integral 
part of the lighting systems in buildings. 

 Install “cool” roofs and cool pavements. 

 Install energy-efficient heating and cooling systems, appliances and equipment, and 
control systems. 

 Install solar lights or light-emitting diodes (LEDs) for outdoor lighting or outdoor 
lighting that meets the City Code. 

 
Water Conservation and Efficiency Measures. 

 Devise a comprehensive water conservation strategy appropriate for the project and 
its location. The strategy may include the following, plus other innovative measures 
that may be appropriate: 

 Create water-efficient landscapes within the development. 

 Install water-efficient irrigation systems and devices, such as soil moisture-
based irrigation controls. 

 Use reclaimed water, if available, for landscape irrigation within the project. 
Install the infrastructure to deliver and use reclaimed water, if available. 

 Design buildings to be water-efficient. Install water-efficient fixtures and 
appliances, including low-flow faucets and waterless urinals. 

 Restrict watering methods (e.g., prohibit systems that apply water to non-
vegetated surfaces) and control runoff. 

 
Solid Waste Measures. 

 To facilitate and encourage recycling to reduce landfill-associated emissions, among others, the 
project will provide trash enclosures that include additional enclosed area(s) for collection of 
recyclable materials. The recycling collection area(s) will be located within, near, or adjacent to 
each trash and rubbish disposal area. The recycling collection area will be a minimum of 
50 percent of the area provided for the trash/rubbish enclosure(s) or as approved by the Waste 
Management Department of the City of Riverside. 

 Provide employee education on waste reduction and available recycling services. 
 

Transportation Measures. 

 To facilitate and encourage non-motorized transportation, bicycle racks shall be provided in 
convenient locations to facilitate bicycle access to the project area. The bicycle racks shall be 
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shown on project landscaping and improvement plans submitted for Planning Department 
approval and shall be installed in accordance with those plans. 

 Provide pedestrian walkway and connectivity requirements. 

With implementation of Standard Condition GCC-1, the proposed project would not conflict with or impede implementation 
of the reduction goals identified in AB 32, EO S-3-05, and other strategies to help reduce GHGs to the level proposed by the 
Governor. Therefore, the proposed project would not generate greenhouse gas emissions, either directly or indirectly, which 
would have a significant impact on the environment. Associated impacts would be less than significant and no mitigation is 
required.  
 

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

    

7b. Response: 
 

Less Than Significant Impact. As discussed in Response 7.a, above, the City adopted its Riverside Restorative Growthprint
(RRG) Economic Prosperity Action Plan (RRG-EPAP) and Climate Action Plan (RRG-CAP) in January 2016. This analysis 
considers GHG emission significance by determining the proposed project’s consistency with the policies and goals in the 
Riverside RRG-EPAP and RRG-CAP. Table 7.C lists the applicable strategies and goals from the RRG-CAP and indicates 
how the proposed project achieves compliance. In order to ensure that the proposed project complies with and would not 
conflict with or impede the implementation of reduction goals identified in AB 32, EO S-3-05, and other strategies to help 
reduce GHGs to the level proposed by the Governor, Standard Condition GCC-1 shall be implemented. Standard Condition 
GCC-1 includes implementation of reduction goals identified in the Riverside RRG-CAP, AB 232, the EO S-3-05, and other 
strategies to help reduce GHGs. 
 

Table 7.C: Project Compliance with Greenhouse Gas Emission Reduction Strategies 
Strategy Project Compliance 

Energy Efficiency Measures 
Measure SR-2: 2013 California Building Energy Efficiency 
Standards (Title 24, Part 6). Maximize energy efficiency building and 
appliance standards, and pursue additional efficiency efforts including 
new technologies, and new policy and implementation mechanisms. 
Pursue comparable investment in energy efficiency from all retail 
providers of electricity in California (including both investor-owned and 
publicly owned utilities). 

Green Building Strategy. Expand the use of green building practices to 
reduce the carbon footprint of California’s new and existing inventory of 
buildings. 

Compliant. The proposed project would 
comply with the requirements of Measure 
SR-2: 2013 California Building Energy 
Efficiency Standards (Title 24, Part 6) 
including measures to incorporate energy-
efficient building design features. 

Water Conservation and Efficiency Measures 
Water Use Efficiency. Reduce per capita water use by 20% by 2020. 
SB X7-7 is part of a California legislative package passed in 2009 that 
requires urban retail water suppliers to reduce per-capita water use by 
10% from a baseline level by 2015, and to reduce per-capita water use 
by 20% by 2020. Green accountability performance (GAP) Goal 16 
directly aligns with SB X7-7. In Southern California, energy costs and 
GHG emissions associated with the transport, treatment, and delivery of 
water from outlying regions are high. Therefore, the region has extra 
incentive to reduce water consumption. While this is considered a state 
measure, it is up to the local water retailers, jurisdictions, and water 
users to meet these targets. 

Compliant. The project would comply with 
the requirements of Measure W-1: Water 
Conservation and Efficiency, including 
measures to increase water use efficiency. 
Water-efficient irrigation systems and 
devices and drought-tolerant landscaping 
would be installed on the project site. 

Solid Waste Reduction Measures 
Construction and Demolition Waste Diversion. Meet mandatory 
requirement to divert 50% of C&D waste from landfills by 2020 and 
exceed requirement by diverting 90% of C&D waste from landfills by 

Compliant. The project would comply with 
Measure SR-13: Construction and 
Demolition Waste Diversion. At least 
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2035. Effective July 1, 2014, CALGreen, the state’s Green Building 
Standards Code, requires jurisdictions to divert a minimum of 50% of 
their nonhazardous C&D waste from landfills. Reductions for the year 
2020 assume that 100% of new construction and applicable retrofit 
projects meet the minimum diversion rates established by the state. For 
2035, this measure assumes that C&D waste diversion would increase to 
90% for new construction and retrofit projects. This increase is in line 
with GAP Goal 6.A which aims to develop measures to encourage that a 
minimum of 90% of recoverable waste from all construction sites be 
recycled throughout Riverside by 2015, beginning with 40% in 2010 and 
increasing by 10% each year thereafter. 

50 percent of the demolished and/or grubbed 
construction materials (including, but not 
limited to, soil, vegetation, concrete, lumber, 
metal, and cardboard) would be 
reused/recycled. 

Transportation and Motor Vehicle Measures 
Measure SR-6: Pavley and Low Carbon Fuel Standard (LCFS). 
ARB identified this measure as a Discrete Early Action Measure. This 
measure would reduce the carbon intensity of California’s transportation 
fuels by at least 10 percent by 2020. 

Measure SR-12: Electric Vehicle Plan and Infrastructure. SCAG has 
developed a regional plug-in electric vehicle (PEV) readiness plan, and 
WRCOG has a similar subregional plan for PEV readiness. Together, 
these plans identify viable locations for charging stations, changes to 
development codes, and other strategies to encourage the purchase and 
use of electric vehicles. This measure is anticipated to reduce nearly 
82,000 MT CO2e in participating WRCOG jurisdictions by 2020. 

Compliant. The project does not involve the 
manufacture, sale, or purchase of vehicles. 
However, vehicles that operate within and 
access the project site would comply with 
Measure SR-6: Pavley and Low Carbon Fuel 
Standard. The project would comply with 
Measure SR-12: Electric Vehicle Plan and 
Infrastructure. Electric vehicle charging 
stations would be provided on the project 
site.  

Mixed-Use Development. Provide for a variety of development types 
and uses. Increasing the level of mixed-use within each City can provide 
more opportunities for walking, biking, and transit trips by allowing 
persons to satisfy multiple trip needs within one automobile trip. 

Compliant. The project would comply with 
Measure T-7: Mixed-Use Development 
because the project includes a health club, 
restaurant, and supermarket.  

Shade Trees. Strategically plant trees at new developments to reduce the 
urban heat island effect. Planting additional trees in urban environments 
has a number of benefits, including lowering peak-load energy demands 
during the hottest months, enhancing the visual aesthetic of a 
community, and naturally sequestering carbon dioxide. Properly selected 
and located shade trees can help keep indoor temperatures low, thereby 
reducing air conditioner demands and utility costs. Trees can also 
provide shade for parking lots and other paved areas, reducing urban 
heat island effect communitywide. 

Compliant. The project would comply with 
Measure E-2: Shade Trees. Landscaping and 
shade trees would be provided throughout the 
project site. 

Bicycle Parking. Provide additional options for bicycle parking. Safe 
and convenient bicycle parking is a relatively low-cost action that leads 
to a demonstrated shift from automobile use to bicycle use. The City 
intends to help business owners understand the potential benefits of 
bicycle parking and requiring new development projects to include bike 
racks as a condition of approval can facilitate implementation of this 
measure. 

Compliant. The project would comply with 
Measure T-2: Bicycle Parking. Bicycle 
parking would be provided around the health 
club on the project site. 

Source: Air Quality and Greenhouse Gas Analysis (LSA Associates, Inc., August 2016). 
ARB = California Air Resources Board 
GHG = greenhouse gas 

 
With implementation of Standard Condition GCC-1, impacts related to conflict with any applicable plan, policy, or 
regulation of an agency adopted for the purpose of reducing the emissions of greenhouse gases would be less than 
significant and no mitigation is required. 
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8. HAZARDS & HAZARDOUS MATERIALS. 
Would the project: 

    

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

    

8a. Response: 
 

Less Than Significant Impact. Construction of the project has the potential to create a hazard to the public or environment 
through the routine transportation, use and disposal of construction-related hazardous materials such as fuels, oils, solvents, 
and other materials. These materials are typical of materials delivered to construction sites. The future retail uses of the site 
may include the storage and use of common hazardous materials such as paints, cleaners, batteries, and pesticides. These 
materials would be stored on site in small quantities, and therefore would not pose a significant threat to the public. 
Oversight by the appropriate federal, state, and local agencies, and compliance by the new development with applicable 
regulations related to the handling, storage and disposal of hazardous materials will cause the project to have a less than 
significant impact directly, indirectly, and cumulatively. No mitigation is required. 
 

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? 

    

8b. Response: 
 

Less Than Significant Impact. The project may involve the use of hazardous materials but shall comply with all applicable 
federal, state, and local laws and regulations pertaining to the transport, use, disposal, handling, and storage of hazardous 
waste, including but not limited to Title 49 of the Code of Federal Regulations implemented by Title 13 of the CCR, which 
describes strict regulations for the safe transportation of hazardous materials. Compliance with all applicable federal, state 
and local laws related to the transportation, use and storage of hazardous materials would reduce the likelihood and severity
of accidents during transit, use and storage to a less than significant impact directly, indirectly, and cumulatively. No 
mitigation is required. 

 

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

    

8c. Response: (Source: General Plan 2025 Public Safety and Education Elements, GP 2025 FPEIR Table 5.7-D -
CalARP RMP Facilities in the Project Area, Figure 5.13-2 – RUSD Boundaries, Table 5.13-D RUSD Schools, 
Figure 5.13-3 AUSD Boundaries, Table 5.13-E AUSD Schools, Figure 5.13-4 – Other School District 
Boundaries, California Health and Safety Code, Title 49 of the Code of Federal Regulations, California Building 
Code) 

 
Less Than Significant Impact. Two schools are located within one-quarter mile of the proposed project: Madison 
Elementary School and Casa Blanca Headstart daycare center. Although hazardous materials and/or waste generated from 
the proposed development may pose a health risk to nearby existing or proposed schools, all businesses that handle or have 
on-site transportation of hazardous materials are required to comply with the provisions of the City’s Fire Code and any 
additional regulations as required in the California Health and Safety Code Article 1 Chapter 6.95 for the Business 
Emergency Plan. Compliance with existing federal and state regulations impacts associated with the exposure of schools to 
hazardous materials caused by this project will result in a less than significant impact directly, indirectly, and cumulatively.
No mitigation is required. 
 

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

8d. Response: (Source: General Plan 2025 Figure PS-5 – Hazardous Waste Sites, GP 2025 FPEIR Tables 5.7-A –
CERCLIS Facility Information, Figure 5.7-B – Regulated Facilities in TRI Information and 5.7-C – DTSC 
EnviroStor Database Listed Sites) 

 
Less Than Significant Impact With Mitigation Incorporated. No hazardous materials sites, compiled pursuant to 
Government Code Section 65962.5, are depicted on or adjacent to the project location on the EnviroStor online database. 
In addition, the FPEIR (Figure 5.7-1) does not list any hazardous waste sites on or adjacent to the project site. 
 
Dry cleaning facilities existed on the site between 1966 and at least 1981. During this period, tetrachloroethene (PCE) was 
used as a cleaning solvent. PCE spills pose a threat to human health, as the substance is highly toxic and a probable 
carcinogen. PCE can bind to soil particles, dissolve into groundwater, and travel as a vapor. In 2013, a Soil and Vapor 
Assessment conducted for the proposed project found detectable PCE in 3 out of 71 soil samples. In addition, 36 out of 44 
soil vapor samples conducted for the assessment identified PCE levels above California Human Health Screening Levels 
(CHHLs) for commercial/industrial soils (0.603 µg/L). Since this evaluation, the applicant has filed and recorded a 
Covenant and Environmental Restriction on Property (Covenant) with the County of Riverside Assessor-County Clerk-
Recorder dated February 22, 2016. The Covenant sets forth vapor mitigation that will remain in effect on the property as 
part of its title. The Covenant was established for the benefit of the Santa Ana Regional Water Quality Control Board. The 
Covenant requires installation of a vapor barrier and venting system in the area of the identified PCEs.  
 
No other hazardous materials sites have been associated with the project location. With the issuance of the Covenant, all 
necessary actions to mitigate PCE vapors emanating from the site have been taken. In order to ensure installation of the 
system, Mitigation Measures HAZ-1 through HAZ-6 are required. Therefore, the project will have a less than 
significant impact with implementation of Mitigation Measures HAZ-1 through HAZ-6 related to creating any 
significant hazard to the public or environment directly, indirectly, or cumulatively. 

Mitigation Measures: 
Mitigation Measure HAZ-1 through HAZ-6: The following measures are required to reduce impacts to hazardous and 
hazardous materials to less than significant. 
 

 

Mitigation Measure HAZ-1: A vapor barrier system shall be constructed in conjunction with the 
health club and fitness center. It will consist of a membrane or liner with a passive ventilation 
system installed beneath structures. The vapor barrier system shall be in compliance with all 
applicable local, state and federal requirements, if any. The vapor barrier system shall be 
maintained intact, as per the Regional Water Quality Control Board approved design, by the 
owner, occupants, purchaser, lessees, and possessors of all or any portion of the Proposed Project. 
Furthermore, the design and shall be in compliance with the Riverside County Department of 
Public Health, Hazardous Materials Division and the Regional Water Quality Control Board.  

Mitigation Measure HAZ-2: No Owner or Occupant shall conduct or permit any work to 
excavate soil within or on the Burdened Property, unless expressly permitted in writing by the 
Board, provided that the consent of the Regional Water Quality Control Board shall not be 
required for any work involving minor excavation and grading to repair, maintain, resurface, 
grade and/or regrade any existing or future Site Improvements as long as such excavation does 
not compromise the structural integrity of the vapor barrier that exists beneath the Proposed 
Project. Any contaminated soils brought to the surface by grading, excavation, trenching, or 
backfilling shall be managed by the Owner, or Occupant, as applicable, performing the work in 
accordance with all applicable provisions of local, state and federal law.  

Mitigation Measure HAZ-3: Except as provided above, any excavation conducted on the 
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Burdened Property shall be performed pursuant to an appropriate and fully implemented Health 
and Safety Plan approved in writing by the Regional Water Quality Control Board.  

Mitigation Measure HAZ-4: All uses and development of the existing Building Improvements 
on the Burdened Property shall preserve the integrity of the existing vapor barrier, unless 
otherwise expressly permitted in writing by the Regional Water Quality Control Board.  

Mitigation Measure HAZ-5: No Owner, or Occupant shall drive, bore, otherwise construct, or 
use a well within the Burdened Property for the purpose of extracting water for any use, including 
but not limited to, domestic, potable, or industrial uses, unless expressly permitted in writing by 
the Board; nor shall any Owner, Lessee or Occupant knowingly permit or engage any third party 
to do such acts.  

Mitigation Measure HAZ-6: No Owner, or Occupant shall act in any manner that or is likely to 
aggravate or contribute to the existing residual contamination on the Proposed Project.  

 

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

    

8e. Response: (Source: General Plan 2025 Figure PS-6 – Airport Safety Zones and Influence Areas, RCALUCP 
and March Air Reserve Base/March Inland Port Comprehensive Land Use Plan, 1999).  

 
Less Than Significant Impact. The proposed project is located within an Airport Safety Zone for the Riverside Municipal 
Airport, Zone D, as depicted on Figure 5.7-2 of the General Plan 2025 Program FPEIR. Zone D includes limitations to 
residential densities and buildings heights. The project was reviewed by the Airport Land Use Commission (ALUC) or 
Planning staff to ensure that the project is consistent with the compatibility zone as well as in compliance with the land use 
standards in the RCALUP. Zone D only has restrictions on residential densities and is consistent with the compatibility 
criteria. Because the project has been found to be consistent with the RCALUCP by the ALUC, and the Riverside planning 
staff, impacts related to hazards from airports are less than significant impacts directly, indirectly, and cumulatively. No 
mitigation is required. 

 

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

    

8f. Response: (Source: General Plan 2025 Figure PS-6 – Airport Safety Zones and Influence Areas, RCALUCP) 
 
No Impact. Because the proposed project is not located within proximity of a private airstrip and does not propose a private 
airstrip, it will not expose people residing or working in the City to safety hazards related to a private airstrip and would 
have no impact directly, indirectly, or cumulatively. No mitigation is required. 
 

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

    

8g. Response: 
 
Less Than Significant Impact. The project is within an urbanized area and will be served by the surrounding network of 
existing, full improved streets. All streets have been designed to meet the Public Works and Fire Department 
specifications. As part of the project’s construction, temporary street closure may be necessary and would be implemented 
in accordance with a typical traffic control plan approved by the City. Any street closing will be of short duration so as not 
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to interfere or impede with any emergency response or evacuation plan. Therefore, the project will have a less than 
significant impact directly, indirectly, and cumulatively to an emergency response or evacuation plan. No mitigation is 
required. 
 

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

    

8h. Response: (Source: General Plan 2025 Figure PS-7 – Fire Hazard Areas, GIS Map Layer VHFSZ 2010, City of 
Riverside’s EOP, 2002, Riverside Operational Area – Multi-Jurisdictional LHMP, 2004 Part 1/Part 2 and 
OEM’s Strategic Plan) 

 
No Impact. The proposed project is located in an urbanized area where no wildlands exist and the property is not located 
within a Very High Fire Severity Zone (VHFSZ) or adjacent to wildland areas or a VHFSZ; therefore, no impact regarding 
wildland fires either directly, indirectly, or cumulatively from this project will occur. No mitigation is required. 

 

9. HYDROLOGY AND WATER QUALITY. 
Would the project: 

    

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

    

9a. Response: (Source: GP 2025 FPEIR Table 5.8-A – Beneficial Uses Receiving Water) 
 

Less Than Significant Impact. The project is located on an 8.21-acre property within the Santa Ana River Watershed. The 
project site currently is partially developed with mostly impervious structures and some landscaped areas; approximately 45
percent of the project site is graded, albeit undeveloped, earthen ground surface. The project consists of the construction of 
three attached buildings and one additional detached building and will involve site clearing, demolition, rough grading and 
compaction, pouring of concrete and asphalt, and construction of multiple structures. The site clearing and grading phases 
will disturb vegetation and surface soils, potentially resulting in erosion and sedimentation. If left exposed and with no 
vegetative cover, the site’s bare soil would be subject to additional wind and water erosion. Since the project involves over
one acre of ground disturbance, it is subject to National Pollution Discharge Elimination System (NPDES) requirements and 
must implement a Storm Water Pollution Prevention Plan (SWPPP). Implementation of site-specific best management 
practices (BMPs) as established by the SWPPP will ensure all impacts related to erosion and sedimentation from ground 
disturbance are less than significant. The existing site drains from the southeast to the northwest corner of the site where 
runoff enters a city storm drain leaving the site. The proposed site will maintain the existing drainage pattern from the 
southeast to the northwest corner. The proposed site has been graded to direct flow to sump conditions. Each sump has an 
infiltration/bioretention facility for treatment with an overflow/outlet storm drain that will connect and discharge to the 
existing city storm drain in the northwest corner. To address potential water contaminants, the project is required to comply 
with applicable federal, state, and local water quality regulations. Given compliance with all applicable local, state, and 
federal laws regulating surface water quality, the proposed project as designed is anticipated to result in a less than 
significant impact directly, indirectly, or cumulatively to any water quality standards or waste discharge. No mitigation is 
required. 
 

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

    

9b. Response: (Source: General Plan 2025 Table PF-1 – RPU Projected Domestic Water Supply (AC-FT/YR),
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Table PF-2 – RPU Projected Water Demand, RPU Map of Water Supply Basins, RPU Urban Water 
Management Plan) 

 
Less Than Significant Impact. The proposed project is located within the Riverside South Water Supply Basin. The 
proposed project site has been designed to maximize the landscape areas, thereby minimizing the impervious area to the 
maximum extent possible; runoff from the site will disperse into infiltration/bioretention facilities or adjacent landscape 
planting prior to discharging into the city storm drain. Additionally, the proposed project will utilize water conservation 
project design features such as low-flush toilets, low-flow faucets, and drought-tolerant landscaping. Furthermore, the 
proposed project is required to comply with all NPDES regulations, which will further ensure the project will not 
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. Therefore, the proposed project will result 
in a less than significant impact to groundwater supplies and recharge either directly, indirectly, or cumulatively. No 
mitigation is required. 
 

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

    

9c. Response: 
 

Less Than Significant Impact. The project is subject to NPDES requirements; areas of one acre or more of disturbance are 
subject to preparing and implementing an SWPPP for the prevention of runoff during construction activities. No existing 
streams or rivers exist on the site. There is an existing Caltrans water quality infiltration basin on site that will be modified as 
part of the project, but the modifications will maintain existing conditions in which the retention basin will only accept
discharge from the adjacent SR-91 freeway. The existing project site does not have any other features or facilities promoting 
infiltration except that which occurs as runoff surface flows across the barren dirt to the storm drain in the northwest corner. 
The proposed sump condition basins to where the site is designed to flow will infiltrate the maximum volume of runoff 
feasible. The existing site drains from the southeast to the northwest corner of the site where runoff enters a city storm drain 
leaving the site. The proposed site will maintain the existing drainage pattern from the southeast to the northwest corner. The 
proposed site has been graded to direct flow to sump conditions. Each sump has an infiltration/bioretention facility for 
treatment with an overflow/outlet storm drain that will connect and discharge to the existing city storm drain in the 
northwest corner. Therefore, the project will have a less than significant impact directly, indirectly, or cumulatively to 
existing drainage patterns. No mitigation is required. 
 

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

    

9d. Response: 
 
Less Than Significant Impact. There is a Caltrans water quality infiltration basin on site, but this has been designed to 
only accept discharge from the adjacent SR-91 freeway. The existing project site does not have any other features or 
facilities promoting infiltration except that which occurs as runoff surface flows across the barren dirt to the storm drain in 
the northwest corner. The proposed sump basins to where the site is designed to flow will infiltrate the maximum volume 
of runoff feasible. The existing site drains from the southeast to the northwest corner of the site where runoff enters a city 
storm drain leaving the site. The proposed site will maintain the existing drainage pattern from the southeast to the 
northwest corner. The proposed site has been graded to direct flow to sump conditions. Each sump has an infiltration/
bioretention facility for treatment with an overflow/outlet storm drain that will connect and discharge to the existing city 
storm drain in the northwest corner. Therefore, no flooding on- or off-site as a result of the project will occur and there will 
be a less than significant impact directly, indirectly, and cumulatively that would substantially increase the rate or amount 
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of surface runoff in a manner that would result in flooding on or off site. No mitigation is required. 
 

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

    

f. Otherwise substantially degrade water quality?     

9e-f. Response: 
 
Less Than Significant Impact. The project is over one acre in size and is required to have coverage under the State’s 
General Permit for Construction Activities (SWPPP). As stated in the permit, during and after construction, BMPs will be 
implemented to reduce/eliminate adverse water quality impacts resulting from development. All impacts related to runoff 
during site preparation, demolition, and grading will be addressed by the SWPPP. The site has been designed to maximize 
the landscape areas, thereby minimizing the impervious area to the maximum extent practicable. All runoff from the built 
project site will disperse into infiltration/bioretention facilities or adjacent landscape planting prior to discharging into the 
storm drain. As any sources of storm water pollution will mitigated through adherence to NPDES permit requirements, the 
project will not create or contribute runoff water exceeding capacity of existing or planned storm water drainage systems or 
provide substantial additional sources of polluted runoff. For these reasons, there will be a less than significant impact 
directly, indirectly, or cumulatively from storm water exceeding the capacity of existing or planned storm water drainage 
systems, substantial additional sources of polluted runoff, or other sources of water quality degradation. No mitigation is 
required. 
 

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

    

9g. Response: (Source: General Plan 2025 Figure PS-4 – Flood Hazard Areas, and FEMA Flood Hazard Map 
Number 06065C0720G)  

 
No Impact. The project does not involve the construction of housing. There will be no impact caused by this project 
directly, indirectly, or cumulatively as it will not place housing within a 100-year flood hazard area. No mitigation is 
required. 
 

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

    

9h. Response: (Source: General Plan 2025 Figure PS-4 – Flood Hazard Areas, and FEMA Flood Hazard Number 
06065C0720G) 

 
No Impact. The project site is not located within or near a 100-year flood hazard area as depicted on General Plan 2025 
Program FPEIR Figure 5.8-2 – Flood Hazard Areas and the National Flood Insurance Rate Map (Map Number 
06065C0720G Effective Date August 28, 2008). Therefore, the project will not place a structure within a 100-year flood 
hazard area that would impede or redirect flood flows and no impact will occur directly, indirectly, or cumulatively. No 
mitigation is required. 
 

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

    

9i.  Response: (Source: General Plan 2025 FPEIR Figure 5.8-2 – Flood Hazard Areas, and FEMA Flood Hazard 
Number 06065C0720G) 
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Less Than Significant Impact. The project is located partially within the Mary Street Dam inundation area that may be 
affected in the event of a dam failure, as depicted on General Plan 2025 Program FPEIR Figure 5.8-2 – Flood Hazard 
Areas. In the event of a dam failure, first flow waters are expected to reach the site in 112 minutes. Therefore, the proposed 
project may expose people and/or structures to the risk of loss, injury, or death involving flooding as a result of the failure 
of a levee or dam. 
 
The City Municipal Code, Title 18 – Subdivision Code, Section Chapter 18.210 – Development Standards, Section 18.210- 
100 – Flood Prone Lands and Drainage and Title 16 Buildings & Construction, Chapter 16.18 Flood Hazard Area & 
Implementation of Natural Flood Insurance Program, Sec. 16.8050 requires new construction located within flood hazard 
areas to mitigate flood hazards by including on-site drainage, anchoring methods to prevent floating structures, elevating 
buildings above flood levels, and flood proofing, which requires buildings to be inspected and certified by a professional 
engineer, surveyor, or building inspector. The proposed project will be conditioned to meet these requirements, including 
compliance with State Civil Code Section 1103 through 1103.4 requiring notification to those potentially affected of the 
risk involved in locating within a flood hazard or dam inundation area. Therefore, the potential to place a structure within 
an area that would expose people or structures to a significant risk of loss, injury, or death as a result of the failure of a 
levee or dam will be less than significant directly, indirectly, or cumulatively. No mitigation is required. 
 

j. Expose people or structures to inundation by seiche, 
tsunami, or mudflow? 

    

 9j.  Response: (Source: GP 2025 FPEIR Chapter 7.5.8 – Hydrology and Water Quality) 
 
No Impact. Tsunamis are large waves that occur in coastal areas; therefore, since the city is not located in a coastal area, no 
impacts due to tsunamis will occur directly, indirectly, or cumulatively. The proposed project site and its surroundings have 
generally flat topography and are within an urbanized area not within proximity to Lake Mathews, Lake Evans, the Santa Ana 
River, Lake Hills, Norco Hills, Box Springs Mountain Area or any of the nine arroyos that transverse the City and its sphere 
of influence. Therefore, no impact potential for seiche or mudflow exists either directly, indirectly, or cumulatively. No 
mitigation is required. 
 

10. LAND USE AND PLANNING: 
Would the project: 

    

a. Physically divide an established community?       

10a. Response: (Source: General Plan 2025 Land Use and Urban Design Element, , City of Riverside GIS/CADME 
map layers) 

 
No Impact. The project site is located within the General Plan land use designation Mixed Use-Urban (MU-U). The 
existing zoning for the site is Commercial Retail (CR) and Commercial Retail - Two Story Building - Building Setback 
Overlay Zones (CR S-2-X). The area west of the project site is zoned R-1-7000, zoning to the east is Commercial Retail – 
One Story Building – Building Setback Overlay Zones (CR S-1-X) and Two Story Building - Building Setback Overlay 
Zones (CR S-2-X), and to the north is Multi-family residential (R-3-1500). State Route 91 (SR-91) is located immediately 
south of the site. The project includes the construction of a new commercial center. The project is currently served by fully 
improved public streets and other infrastructure and does not involve the subdivision of land or the creation of streets that 
could alter the existing surrounding pattern of development or an established community. Therefore, no impact directly, 
indirectly, or cumulatively to an established community will occur. No mitigation is required. 
 

b. Conflict with any applicable land use plan, policy, or 
regulation of an agency with jurisdiction over the project 
(including, but not limited to the general plan, specific plan, 
local coastal program, or zoning ordinance) adopted for the 
purpose of avoiding or mitigating an environmental effect? 
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10b. Response: (Source: General Plan 2025, General Plan 2025 Figure LU-10 – Land Use Policy Map, Table LU-5 –
Zoning/General Plan Consistency Matrix, Figure LU-7 – Redevelopment Areas, Title 18 – Subdivision Code, 
Title 7 – Noise Code, Title 17 – Grading Code, Title 20 – Cultural Resources Code, Title 16 – Buildings and 
Construction and Citywide Design and Sign Guidelines) 

 
No Impact. The project is the redevelopment of an existing commercial retail site consistent with the General Plan 2025 
and the Ramona Neighborhood Plan. It is not located within other plan areas and it is not a project of statewide, regional or 
areawide significance. For these reasons, this project will have no impact on an applicable land use plan, policy, or 
regulation directly, indirectly, or cumulatively. No mitigation is required. 

 

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

    

 10c. Response: (Source: Regional Conservation Authority, http://www.wrc-rca.org/webimages/mshcpsize.pdf) 
General Plan 2025 – Figure OS-7 – MSHCP Core and Linkage) 

 
No Impact. The project site is located within the Western Riverside County Multiple Species Habitat Conservation Plan 
(MSHCP). However, according to the General Plan 2025 Open Space Element Figure OS-7, the project site is not located 
in any MSHCP habitat core or habitat linkage area. In addition, the project site is located in a fully developed urban area 
and includes the construction of a new commercial center. No significant biological habitat exists on the site. For these 
reasons the project will have no impact on any applicable habitat conservation plan or natural community conservations 
plans. No mitigation is required. 
 

11. MINERAL RESOURCES. 
Would the project: 

    

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

    

11a.  Response: (Source: General Plan 2025 Figure – OS-1 – Mineral Resources) 
 
No Impact. The proposed project is located in MRZ-4, which indicates that there are insufficient data to know whether 
mineral resources can be found on site. The project site is currently developed with a Denny’s and a parking lot. Previous 
grading and excavation activities on the site have failed to reveal feldspar, silica, limestone, and/or other rock products. 
Therefore, it is unlikely the demolition and construction under the project would affect significant mineral deposits. 
Therefore, the project will have no impact on regionally or statewide significant mineral resources directly, indirectly, or 
cumulatively. No mitigation is required. 
 

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? 

    

11b. Response: (Source: General Plan 2025 Figure – OS-1 – Mineral Resources) 
 
No Impact. The GP 2025 FPEIR determined that there are no specific areas within the City of Sphere of Influence that have 
locally-important mineral resource recovery sites and that the implementation of the General Plan 2025 would not 
significantly preclude the ability to extract state-designated resources. The proposed project is consistent with the General Plan 
2025. Therefore, the project will have no impact on locally significant mineral resources directly, indirectly, or cumulatively. 
No mitigation is required. 
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12. NOISE. 
Would the project result in: 

    

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

    

12a. Response: (Source: Noise and Vibration Impact Analysis, LSA Associates, Inc., July 2016; City of Riverside 
Municipal Code, 2005; Traffic Impact Analysis, LSA Associates, Inc., November 2016. 

 
Less Than Significant With Mitigation Incorporated. A project will normally have a significant effect on the 
environment related to noise if it will substantially increase the ambient noise levels for adjoining areas or conflict with 
adopted environmental plans and goals of the community in which it is located. The applicable noise standards governing 
the project site are the noise criteria listed in the City’s Municipal Code and in the Noise Element of the General Plan. 
 
City of Riverside Noise Element. The City in its General Plan Noise Element has established noise/land use noise 
compatibility criteria. Single-family and multifamily residences are normally acceptable in exterior noise environments up to 
60 A-weighted decibels (dBA) Community Noise Equivalent Level (CNEL) and conditionally acceptable in exterior noise 
environments of up to 65 dBA CNEL. Infill residential uses are normally acceptable in exterior noise environments up to 
65 dBA CNEL and conditionally acceptable in exterior noise environments of up to 75 dBA CNEL. Interior noise levels 
within residential structures are acceptable up to 45 dBA CNEL. Commercial uses are normally acceptable in exterior noise 
environments of up to 65 dBA CNEL. Industrial uses are normally acceptable up to 70 dBA CNEL. For the purposes of the 
noise and vibration impact analysis, the multifamily (apartments or condominiums) and single-family residential uses with 
outdoor active use areas located to the north and/or west of the project site (e.g., patios or balconies) exposed to noise levels 
exceeding 65 dBA CNEL would need to be mitigated. 
 
City of Riverside Municipal Code Noise Ordinance. The City has incorporated the following measures in its Municipal 
Code to control loud, unnecessary, and unusual nuisance noises: 

 Exterior Sound Level Limits. Unless a variance has been granted, it shall be unlawful for any person to cause or 
allow the creation of any noise which exceeds the following: 

o The exterior noise standard of the applicable land use category (see Table 12.A), up to 5 dB (up to 60 dBA 
during the day and up to 50 dBA during the night), for a cumulative period of more than 30 minutes in an 
hour; or 

o The exterior noise standard of the applicable land use category, plus 5 dB (60 dBA during the day and 50 
dBA during the night), for a cumulative period of more than 15 minutes in any hour; or 

o The exterior noise standard of the applicable land use category, plus 10 dB (65 dBA during the day and 55 
dBA during the night), for a cumulative period of more than 5 minutes in any hour; or 

o The exterior noise standard of the applicable land use category, plus 15 dB (70 dBA during the day and 65 
dBA during the night), for a cumulative period of more than 1 minute in any hour; or 

o The exterior noise standard of the applicable land use category, plus 20 dB (75 dBA during the day and 70 
dBA during the night) or the maximum measured ambient noise level, for any period of time. 

 
 Interior Sound Level Limits. No person shall operate or cause to be operated, any source of sound indoors that 

causes the noise level, when measured inside another dwelling unit, school, or hospital, to exceed: 
o The interior noise standard for the applicable noise category (see Table 12.A), up to 5 dB (up to 50 dBA 

during the day and up to 40 dBA during the night), for a cumulative period of more than 5 minutes in any 
hour; or 

o The interior noise standard for the applicable land use category, plus 5 dB (55 dBA during the day and 45 
dBA during the night), for a cumulative period of more than 1 minute in any hour; or  

o The interior noise standard for the applicable land use category, plus 10 dB (60 dBA during the day and 50 
dBA during the night) or the maximum measured ambient noise level, for any period of time. 
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Table 12.A: City of Riverside Sound Level Limits (dBA) 
Land Use Category Time Period Exterior Noise Standard Interior Noise Standard 

Residential 
Night (10:00 PM to 7:00 AM) 
Day (7:00 AM to 10:00 PM) 

45 
55 

35 
45 

School 
7:00 AM to 10:00 PM  
(while school is in session) 

N/A1 45 

Hospital Anytime N/A 45 
Office/Commercial Anytime 65 N/A 
Industrial Anytime 70 N/A 
Community Support Anytime 60 N/A 
Public Recreation Facility Anytime 65 N/A 
Nonurban Anytime 70 N/A 
Source: Municipal Code (City of Riverside, 2005). 
1 N/A = Not Applicable. The City of Riverside has not established a sound level limit for this land use. 
dBA = A-weighted decibels 

 
Based on Table 12.A and Sections 7.25.010 and 7.30.015 of the City Municipal Code, the maximum exterior noise level for 
residential uses is 75 dBA maximum noise level (Lmax) (55 dB + 20 dB) during daytime hours and 65 dBA Lmax (45 dB + 
20 dB) during nighttime hours, or the maximum measured ambient noise level for any period of time. Similarly, the 
maximum interior nuisance noise level for residential uses is 55 dBA Lmax (45 dB + 10 dB) during daytime hours and 
45 dBA Lmax (35 dB + 10 dB) during nighttime hours, or the maximum measured ambient noise level for any period of time.
 
Based on Table 12.A, the maximum exterior noise level for a public recreation facility is 85 dBA Lmax (65 dBA + 20 dBA) 
during daytime hours, or the maximum measured ambient noise level for any period of time. There is no maximum interior 
nuisance noise level for a public recreation facility. 
 
Construction activities are restricted within the City to the hours of 7:00 a.m. to 7:00 p.m. Monday through Friday, and 8:00
a.m. to 5:00 p.m. on Saturdays, and are prohibited on Sundays and federal holidays. 
 
Construction Impacts. Short-term noise impacts would be associated with grading and erecting of buildings on site during 
construction of the proposed project. Construction-related short-term noise levels would be higher than existing ambient 
noise levels in the project area today, but would no longer occur once construction of the project is completed. Two types of
short-term noise impacts could occur during the construction of the proposed project. First, construction crew commutes and 
the transport of construction equipment and materials to the site for the proposed project would incrementally increase noise
levels on access roads leading to the site. Although there would be a relatively high single-event noise exposure potential 
causing intermittent noise nuisance (passing trucks at 50 feet would generate up to a maximum of 87 dBA Lmax), the effect 
on longer term (hourly or daily) ambient noise levels would be small. Therefore, short-term construction-related impacts 
associated with worker commute and equipment transport to the project site would be less than significant. 
 
The second type of short-term noise impact is related to noise generated during grading and building erection on the project 
site. Construction is completed in discrete steps, each of which has its own mix of equipment, and consequently, its own 
noise characteristics. These various sequential phases would change the character of the noise generated on the site, and 
therefore, the noise levels surrounding the site as construction progresses. Despite the variety in the type and size of 
construction equipment, similarities in the dominant noise sources and patterns of operation allow construction-related noise 
ranges to be categorized by work phase. Typical construction noise levels range up to 86 dBA Lmax at 50 feet during the 
noisiest construction phases. The site preparation phase, which includes excavation and grading of the site, tends to generate 
the highest noise levels, because the noisiest construction equipment is earthmoving equipment. Earthmoving equipment 
includes excavating machinery, such as backfillers, bulldozers, draglines, and front loaders. Earthmoving and compacting 
equipment includes compactors, scrapers, and graders. Typical operating cycles for these types of construction equipment 
may involve 1 or 2 minutes of full power operation followed by 3 or 4 minutes at lower power settings. 
 
Construction of the proposed project is expected to require the use of earthmoving equipment such as bulldozers, haul 
trucks, front-end loaders, and water and pickup trucks at the project site. The maximum noise level generated by each 
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scraper on the proposed project site is assumed to be 84 dBA Lmax at 50 feet from the scraper. Each bulldozer would generate 
82 dBA Lmax at 50 feet from the bulldozer. Each doubling of the sound sources with equal strength increases the noise level 
by 3 dBA. Assuming that each piece of construction equipment operates at some distance from the other equipment, the 
worst-case combined noise level during this phase of construction would be 86 dBA Lmax at a distance of 50 feet from the 
active construction area. 
 
Land uses adjacent to the project site include residential uses, streets, and highways. Construction on the project site would 
potentially expose noise-sensitive uses in the project vicinity to intermittent noise levels exceeding 80 dBA Lmax during 
project construction. The multifamily residences to the north of the project site are approximately 53 feet from the project 
boundary and are shielded by an existing 5-foot-high perimeter wall and those to the west are approximately 50 feet from the 
project boundary and are shielded by an existing 6-foot-high perimeter wall. These residences would be potentially exposed 
to intermittent maximum construction noise reaching 80 dBA. However, the proposed project would also be required to 
comply with the construction hours specified in the City’s Noise Ordinance to ensure that noise impacts from earthmoving 
equipment would be reduced. Construction activities are restricted within the City to between the hours of 7:00 a.m. and 
7:00 p.m. Monday through Friday and between 8:00 a.m. and 5:00 p.m. on Saturdays, and are prohibited on Sundays and 
federal holidays.  
 
To the east of the project site across Madison Street, the commercial uses are more than 200 feet from the project 
construction area and are not considered noise sensitive. Noise from on-site construction would not only be reduced by the 
distance attenuation but would also be masked by traffic noise on Madison Street, so no sensitive receivers on the east side 
of Madison Street would be exposed to substantial noise from on-site construction activity. As a worst-case scenario, even if 
construction noise occurs continuously and lasts for hours, the resulting noise level on the east side of Madison Street would 
be below 65 dBA Lmax, a level that is lower than or compatible with traffic noise from Madison Street. 
 
Compliance with the construction hours specified in the City’s Noise Ordinance would reduce noise impacts to nearby 
sensitive receptors from earthmoving equipment. As specified in Mitigation Measure NOI-1, construction activities would 
be restricted to between the hours of 7:00 a.m. and 7:00 p.m. Monday through Friday and between 8:00 a.m. and 5:00 p.m. 
on Saturdays, and prohibited on Sundays and federal holidays. In addition, as specified in Mitigation Measure NOI-1, the 
construction contractor would be required to equip construction equipment with mufflers, position construction equipment to 
direct noise away from sensitive receptors, and place staging areas at the greatest distance possible from sensitive receptors. 
Construction noise impacts to nearby sensitive receptors would be less than significant with mitigation incorporated. 

 
Operational Impacts. As discussed below, long-term noise associated with the project site would be generated from vehicle 
traffic and on-site stationary sources, such as truck delivery and loading/unloading. 
 
Long-Term Vehicular Traffic Noise Impacts. The Federal Highway Administration (FHWA) highway traffic noise 
prediction model (FHWA RD-77-108) was used to evaluate highway traffic-related noise conditions along the roadway 
segments in the project vicinity. Traffic volumes provided in the Traffic Impact Analysis (LSA Associates, Inc., November
2016) were used to assess the existing and future traffic noise impacts. A typical vehicle mix for Southern California was 
used. Table 12.B provides the traffic noise levels along the roadways adjacent to the project site under the existing (2016) 
conditions. These noise levels represent the worst-case scenario, which assumes that no shielding is provided between the 
traffic and the location where the noise contours are drawn. 
 
Table 12.B: Existing Traffic Noise Levels 

Roadway Segment ADT 

Centerline to 
70 dBA CNEL 

(Feet) 

Centerline to 
65 dBA CNEL 

(Feet) 

Centerline to 
60 dBA CNEL 

(Feet) 

CNEL (dBA) 50 
Feet from 

Centerline of 
Outermost Lane 

Madison Street north of Magnolia Avenue 10,600 < 50 107 227 67.6 
Madison Street between Magnolia Avenue 
and Orchard Street 

13,900 63 128 271 68.8 

Madison Street between Orchard Street and 
Garden Street 

14,800 65 133 283 69.1 
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Madison Street between Garden Street and 
Indiana Avenue 

16,500 70 143 304 69.5 

Madison Street between Indiana Avenue and 
Evans Street 

11,800 57 115 243 68.1 

Madison Street east of Evans Street 10,400 < 50 106 224 67.5 
Magnolia Avenue west of Madison Street 17,600 72 149 317 69.8 
Magnolia Avenue east of Madison Street 17,600 72 149 317 69.8 
Orchard Street west of Madison Street 1,900 < 50 < 50 < 50 57.7 
Orchard Street east of Madison Street 600 < 50 < 50 < 50 52.7 
Garden Street east of Madison Street 3,500 < 50 < 50 59 60.4 
Indiana Avenue west of Madison Street 12,900 < 50 101 216 67.7 
Indiana Avenue east of Madison Street 14,200 < 50 108 230 68.2 
Evans Street west of Madison Street 1,400 < 50 < 50 < 50 56.4 
Evans Street east of Madison Street 1,400 < 50 < 50 < 50 56.4 
SR-91 at Madison Street 175,500 1,120 2,411 5,194 87.3 
Source: Noise and Vibration Impact Analysis (LSA Associates, Inc., July 2016) 
Note: Traffic noise within 50 feet of the roadway centerline should be evaluated with site-specific information.  
ADT = average daily traffic  
CNEL = Community Noise Equivalent Level 

dBA = A-weighted decibels 
SR-91 = State Route 91 

 
Table 12.B reveals that, under existing conditions, traffic noise levels along roadway segments in the project vicinity are 
moderate to high along Madison Street, Indiana Avenue, and Magnolia Avenue, with the 65 dBA CNEL extending to 149 
feet from the roadway centerline. Traffic noise levels along Orchard Street and Evans Street are low, with both the 70 and 65 
dBA CNEL contours confined to within the roadway right-of-way. 
 
Traffic on SR-91 had 172,000 average daily traffic (ADT) volumes in 2014. Assuming a 1 percent annual growth, the traffic 
will grow to 175,500 ADT under the existing condition. It is also assumed that the proposed project would not measurably 
add to the traffic volumes on SR-91. Therefore, this ADT would continue to be 175,500 in 2017. 
 
Tables 12.C and 12.D provide the traffic noise levels for the “without” and “with” project conditions along the roadways 
adjacent to the project site under the Existing and Opening Year (2017) traffic conditions. These noise levels represent the 
worst-case scenario, which assumes that no shielding is provided between the traffic and the location where the noise 
contours are drawn. 
 
Based on the Traffic Impact Analysis, the proposed project is expected to generate a daily traffic volume of 6,227 vehicle 
trips. These traffic volumes are expected to travel on roadways in the project vicinity. As a rule of thumb, traffic volumes 
would need to double the baseline volume to increase the traffic noise by 3 dBA. Because project-related traffic volumes 
would contribute a small percentage to the existing and projected daily traffic volumes on area roadways, as can be seen in 
Table 12.C, the project-related traffic noise level increase along all area roadways would be less than 1 dBA over the 
corresponding without project levels. This range of traffic noise level increases is small and would not be discernible to the 
human ear in an outdoor environment. Similarly, for traffic on area roadways, project-related daily trips would be less than 
10 percent of the opening year (2017) traffic volumes, and would increase the traffic noise by 0.6 dBA at most. None of the 
street segments would result in 3 dBA or higher project-related traffic noise level increases. Therefore, project-related traffic 
noise impacts on off-site land uses would be less than significant and no mitigation is required. 
 
For on-site proposed land uses, the 65 dBA CNEL from Madison Street would extend to 158 feet from the roadway 
centerline. The proposed on-site restaurants do not have any outdoor eating areas proposed that would be exposed to traffic 
noise levels exceeding 65 dBA CNEL, the City’s acceptable noise level for such uses. In addition, no outdoor noise-sensitive 
uses would be associated with the proposed commercial and retail uses on the western portion of the project site. Traffic 
noise impacts from SR-91 on the proposed on-site land uses would be less than significant and no mitigation is required. 
 
On-Site Operational Stationary Source Noise Impacts. Potential long-term noise impacts would be associated with on-
site stationary sources. These activities are potential point sources of noise that could affect off-site, noise-sensitive receptors 
(e.g., residences to the north and west). On-site, noise-producing activities include loading/unloading activity and parking lot 
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activities that include slow-moving vehicles, doors slamming, vehicle engines starting, and people conversing in the parking 
lots. As noise spreads from a source, it loses energy; thus, the farther the noise receiver is from the noise source, the lower 
the perceived noise level by the receiver. Geometric spreading causes the sound level to attenuate, or be reduced, resulting in 
a 6 dBA reduction in the noise level for each doubling of distance from a single-point source of noise (e.g., a car door slam) 
to the noise-sensitive receptor of concern. 
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Table 12.C: Existing Traffic Noise Levels Without and With Project 

Roadway Segment 

Existing Without Project (Baseline) Existing With Project 

ADT 

Centerline to 70 
dBA CNEL 

(feet) 

Centerline to 
65 dBA CNEL 

(feet) 

Centerline to 
60 dBA CNEL 

(feet) 

CNEL (dBA) 
50 feet from 
Centerline of 

Outermost Lane ADT 
Change 
in ADT 

Centerline to 70 
dBA CNEL 

(feet) 

Centerline to 
65 dBA CNEL 

(feet) 

Centerline to 60 
dBA CNEL 

(feet) 

CNEL (dBA) 50 feet 
from Centerline of 
Outermost Lane 

Increase over Baseline CNEL 
(dBA) 50 feet from Centerline of 

Outermost Lane 
Madison Street north of Magnolia Avenue 10,600 < 50 107 227 67.6 11,000 400 < 50 110 232 67.8 0.2 
Madison Street between Magnolia Avenue and Orchard Street 13,900 63 128 271 68.8 14,900 1,000 66 133 284 69.1 0.3 
Madison Street between Orchard Street and Garden Street 14,800 65 133 283 69.1 16,000 1,200 68 140 298 69.4 0.3 
Madison Street between Garden Street and Indiana Avenue 16,500 70 143 304 69.5 18,900 2,400 75 156 332 70.1 0.6 
Madison Street between Indiana Avenue and Evans Street 11,800 57 115 243 68.1 12,500 700 59 119 253 68.3 0.2 
Madison Street east of Evans Street 10,400 < 50 106 224 67.5 10,600 200 < 50 107 227 67.6 0.1 
Magnolia Avenue west of Madison Street 17,600 72 149 317 69.8 17,800 200 73 150 319 69.9 0.1 
Magnolia Avenue east of Madison Street 17,600 72 149 318 69.8 17,800 200 73 150 319 69.9 0.1 
Orchard Street west of Madison Street 1,900 < 50 < 50 < 50 57.7 2,100 200 < 50 < 50 < 50 58.2 0.5 
Orchard Street east of Madison Street 600 < 50 < 50 < 50 52.7 600 0 < 50 < 50 < 50 52.7 0.0 
Garden Street east of Madison Street 3,500 < 50 < 50 59 60.4 3,500 0 < 50 < 50 59 60.4 0.0 
Indiana Avenue west of Madison Street 12,900 < 50 101 216 67.7 13,100 200 < 50 102 218 67.8 0.1 
Indiana Avenue east of Madison Street 14,200 < 50 108 230 68.2 14,400 200 < 50 109 232 68.2 0.0 
Evans Street west of Madison Street 1,400 < 50 < 50 < 50 56.4 1,600 200 < 50 < 50 < 50 57.0 0.6 
Evans Street east of Madison Street 1,400 < 50 < 50 < 50 56.4 1,700 300 < 50 < 50 < 50 57.3 0.9 
SR-91 at Madison Street 175,500 1,120 2,411 5,194 87.3 175,500 0 1,120 2,411 5,194 87.3 0.0 
Source:  Noise and Vibration Impact Analysis, LSA Associates, Inc. (July 2016). 
Note: Traffic noise within 50 feet of the roadway centerline should be evaluated with site-specific information.  
ADT = average daily traffic CNEL = Community Noise Equivalent Level dBA = A-weighted decibels 

 
Table 12.D: Opening Year (2017) Traffic Noise Levels Without and With Project 

Roadway Segment 

Opening Year (2017) Without Project (Baseline) Opening Year (2017) With Project 

ADT 

Centerline to 70 
dBA CNEL 

(feet) 

Centerline to 65 
dBA CNEL 

(feet) 

Centerline to  
60 dBA CNEL 

(feet) 

CNEL (dBA) 
50 feet from 
Centerline of 

Outermost Lane ADT 
Change 
in ADT 

Centerline to 70 
dBA CNEL 

(feet) 

Centerline to 65 
dBA CNEL 

(feet) 

Centerline to 60 
dBA CNEL 

(feet) 

CNEL (dBA) 50 feet 
from Centerline of 
Outermost Lane 

Increase over Opening Year 
CNEL (dBA) 50 feet from 

Centerline of Outermost Lane 
Madison Street north of Magnolia Avenue 10,800 < 50 109 230 67.7 11,200 400 56 111 235 67.9 0.2 
Madison Street between Magnolia Avenue and Orchard Street 14,200 64 129 275 68.9 15,200 1,000 66 135 288 69.2 0.3 
Madison Street between Orchard Street and Garden Street 15,100 66 135 286 69.2 16,300 1,200 69 141 301 69.5 0.3 
Madison Street between Garden Street and Indiana Avenue 16,900 71 145 309 69.6 19,300 2,400 76 158 337 70.2 0.6 
Madison Street between Indiana Avenue and Evans Street 12,100 58 117 247 68.2 12,800 700 60 121 257 68.4 0.2 
Madison Street east of Evans Street 10,600 < 50 107 227 67.6 10,800 200 < 50 109 230 67.7 0.1 
Magnolia Avenue west of Madison Street 18,000 73 151 322 69.9 18,200 200 74 152 324 70.0 0.1 
Magnolia Avenue east of Madison Street 18,000 73 151 322 69.9 18,200 200 74 152 324 70.0 0.1 
Orchard Street west of Madison Street 1,900 < 50 < 50 < 50 57.7 2,100 200 < 50 < 50 < 50 58.2 0.5 
Orchard Street east of Madison Street 610 < 50 < 50 < 50 52.8 610 0 < 50 < 50 < 50 52.8 0.0 
Garden Street east of Madison Street 3,500 < 50 < 50 59 60.4 3,500 0 < 50 < 50 59 60.4 0.0 
Indiana Avenue west of Madison Street 13,200 < 50 103 219 67.8 13,400 200 < 50 104 221 67.9 0.1 
Indiana Avenue east of Madison Street 14,600 53 110 234 68.3 14,800 200 54 111 236 68.3 0.0 
Evans Street west of Madison Street 1,500 < 50 < 50 < 50 56.4 1,600 200 < 50 < 50 < 50 57.0 0.6 
Evans Street east of Madison Street 1,500 < 50 < 50 < 50 56.7 1,700 200 < 50 < 50 < 50 57.3 0.6 
SR-91 at Madison Street 177,300 1,128 2,428 5,229 87.4 177,300 0 1,128 2,428 5,229 87.4 0.0 
Source: Noise and Vibration Impact Analysis, LSA Associates, Inc. (July 2016). 
Note: Traffic noise within 50 feet of the roadway centerline should be evaluated with site-specific information.  
ADT = average daily traffic CNEL = Community Noise Equivalent Level dBA = A-weighted decibels 
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On-site HVAC Mechanical Equipment Noise. The proposed buildings are expected to have rooftop HVAC 
equipment for central air system. The representative HVAC equipment would generate approximately 65 dBA Lmax

at 3 feet. The shortest distance between these residences to the west and where the HVAC units would be located is 
approximately 100 feet (30 dBA noise reduction compared to the noise level measured at 3 feet), and would be 
reduced to 35 dBA Lmax by distance attenuation alone. Under the most stringent assumption that the maximum noise 
level would last over the entire period when the HVAC is being used, then the noise level from this stationary 
source would be 35 dBA Leq. This range of noise levels would be lower than the ambient noise levels dominated by 
traffic noise from the SR-91 and would not exceed the City’s 35 dBA exterior noise level threshold from stationary 
sources under the nighttime conditions (10:00 p.m. to 7:00 a.m.). Similarly, the shortest distance between existing 
multifamily residences to the north and the nearest on-site buildings with rooftop HVAC units is approximately 500 
feet, which would provide 44 dBA of noise attenuation and reduce the HVAC noise to 21 dBA. No significant noise 
impacts at residences adjacent to the project site would occur and no mitigation would be required. 
 
On-site Drive-thru Intercom Noise. Noise associated with menu board ordering was measured at close range at an 
existing McDonald’s Restaurant on Rosecrans Avenue in the City of Norwalk (November 24, 2003). The sound 
level meter was positioned at a distance of approximately 15 feet from the speaker. When measured in front of the 
drive-through vehicle with the highest exposure to the speaker, sound from the speaker fluctuated between 55 and 
65 dBA Lmax. At a distance of 50 feet from the sound level meter, the menu board ordering noise would be reduced 
by 10 dBA to 45 to 55 dBA Lmax.  LSA conducted noise measurements at another existing McDonald’s on Norwalk 
Boulevard in the City of Norwalk (January 14, 2004) at 50 feet from the existing menu board. Sound associated 
with menu board ordering ranged from 53.7 to 57.9 dBA and was audible or distinguishable only when there was no 
traffic on Norwalk Boulevard and Imperial Highway, i.e., when the background noise was low. Therefore, as a 
worst case scenario, the noise level range of 54 to 58 dBA is used in this analysis. At a distance of 500 feet, the 
drive-thru intercom noise would be reduced from 54 to 58 dBA to 34 to 38 dBA at the nearest existing multi-family 
residences to the north of the project site. The existing single-family residences more than 1,000 feet to the west 
would be partially shielded by the other on-site buildings, and noise associated with the drive-thru intercom would 
therefore be attenuated to a level that is not audible. 
 
Truck Delivery and Loading/Unloading. Delivery trucks for the on-site commercial/restaurant uses would result 
in maximum noise similar to noise readings from loading/unloading activities for other commercial use projects, 
which would generate a noise level of 75 dBA Lmax at 50 feet based on LSA’s measurements conducted in past 
years. The closest residential property line to the west is located approximately 67 feet from the proposed loading 
dock at Major B Retail on the project site as shown on Figure 3. The closest residential building to the west is 
approximately 107 feet from this loading dock shown on Figure 3. Delivery trucks would park at the loading dock 
to unload goods. The on-site commercial uses may have delivery occurring once in the morning and once in the 
afternoon. The 67-foot distance would provide a noise reduction of 3 dBA compared to the noise level measured at 
50 feet from the noise source. The 107-foot distance would provide approximately 7 dBA in noise attenuation 
compared to the noise level measured at 50 feet. In addition, the existing 6-foot-high barrier would provide 
approximately 6 dBA in noise reduction. The loading/unloading noise associated with the on-site commercial uses 
would be reduced to 72 dBA Lmax or lower at the property line or 63 dBA Lmax at the nearest outdoor living areas 
(i.e., backyards measured 5 feet from the property line or perimeter wall) west of the project site. This range of 
loading/unloading noise would be lower than the City’s 75 dBA Lmax during daytime hours and 65 dBA Lmax during 
nighttime hours. 
 
The loading dock proposed for the 1,950-squre foot restaurant is located on the north side of the building, south of 
the existing Denny’s building that will remain. Loading/unloading noise from the proposed restaurant would be 
blocked by the Denny’s building itself from the nearest residences to the north, approximately 281 feet from this 
parking area (see Figure 3). The 281-foot distance would provide a noise reduction of 18 dBA compared to the 
noise level measured at 50 feet from the noise source, and the shielding provided by the proposed restaurant 
building would reduce the loading/unloading noise by at least 10 dBA. In addition, the existing 5-foot-high wall  

 
 
  



SOURCE: GK Pierce Architects, December 7, 2012

I:\PRP1501\Reports\Environ\IS_MND\fig3_SensitiveReceptors.cdr (12/16/2016)

FIGURE 3

Distance to Sensitive Receptors

Madison Plaza

N

FEET

1220 61

2
8

1
 f

t.
2

8
1

 f
t.

2
8

1
 f

t.

67 ft.67 ft.67 ft.

X ft.
Distance to Sensitive Recptors

107 ft.107 ft.107 ft.



 

Initial Study 54 Case #s P15-0847, P15-0848, P15-0850, P15-0851 

 

ISSUES (AND SUPPORTING 
INFORMATION SOURCES): 

Potentially 
Significant 

Impact 

Less Than 
Significant 

With 
Mitigation 

Incorporated 

Less Than 
Significant 

Impact 

No 
Impact  

would provide these residences at least 5 dBA in noise attenuation. Therefore, loading/unloading noise associated 
with the on-site restaurant uses would be reduced to 42 dBA Lmax or lower at the nearest outdoor living areas (i.e., 
patios and/or balconies) north of the project site. This range of loading/unloading noise would be lower than the 
City’s 75 dBA Lmax during daytime hours and 65 dBA Lmax during nighttime hours. 
 
Although a typical truck unloading process takes an average of 15 to 20 minutes, the maximum loading/unloading 
noise level occurs in a much shorter period of time, in a few minutes over each truck delivery. In addition, truck 
idling for more than 5 minutes is not permitted under state regulations. For events lasting 5 minutes or shorter, the 
City’s noise standards show that up to 65 dBA, exceeded 8 percent of the time during the stated period (L8), is 
acceptable. Because this range of noise levels from the project site is below the City’s exterior noise standards, 
noise associated with loading/unloading activities at on-site commercial/restaurant uses would not result in noise 
levels exceeding the noise standards at the nearest off-site sensitive receptors (i.e. outdoor living areas/backyards).
In addition, the proposed landscaping along the western property line will further attenuate noise from trucks on the 
drive aisle. Impacts are less than significant and no mitigation is required. 
 
In warm-climate areas (e.g., Southern California), with windows or doors open, the exterior-to-interior noise 
attenuation would be 12 dBA. With windows closed, this noise attenuation increases to 24 dBA. For off-site 
residential units that are located to the west of the project site near the proposed market uses, standard building 
construction (with windows closed) would provide sufficient exterior-to-interior noise attenuation (63 dBA - 24 
dBA = 39 dBA) for noise from stationary sources to meet the City’s 60 and 50 dBA Lmax interior noise standards 
during daytime and nighttime hours, respectively. For off-site residential units to the north of the project site near 
the proposed restaurant uses, standard building construction (with windows rated Sound Transmission Class [STC]
24 to STC-28) would also provide sufficient exterior-to-interior noise attenuation (47 dBA - 24 dBA = 23 dBA) for 
noise from stationary sources to meet the City’s 50 dBA Lmax interior noise standard. Therefore, no window 
upgrades would be required to reduce the exterior stationary-source noise to meet the City’s 50 dBA Lmax interior 
noise standard. For these reasons, noise impacts associated with loading/unloading would be less than significant,
and no mitigation is required. 
 
Slow-Moving Project Trucks on the Perimeter Drive Aisles. LSA’s past noise measurement results show that 
vehicles, including trucks which generate higher pass-by noise than automobiles (Noise Impact Analysis for Poway 
Super Walmart, LSA 2001) at low speeds (15 to 35 miles per hour) would result in a maximum noise level of 68 
dBA Lmax at 50 feet. The closest residences to the north of the project site are approximately 60 feet from the 
driveway along the north side of the project site, and would be potentially exposed to vehicle pass-by noise 
intermittently reaching 66 dBA Lmax without any shielding. The existing 5-foot high concrete masonry unit wall 
would provide 6 dBA in noise reduction to ground-floor receivers at the apartment complex, thus reducing the 
intermittent maximum vehicle noise to 60 dBA Lmax. Depending on the number of vehicles driving by on the 
northern driveway and the times they would occur (during daytime, evening, or nighttime hours), the effects to the 
24-hour weighted average CNEL would vary. However, the CNEL is not expected to reach or exceed the City’s 65 
dBA CNEL exterior noise standard for residential uses due to the peak/intermittent noise from slow-moving 
vehicles on the northern driveway alone. 
 
The existing residences to the west of the project site are more than 60 feet from the project’s driveway along the 
western project boundary. The existing 6-foot high concrete masonry wall along the western project boundary 
would provide shielding to the residences to the west of the project site. With the distance attenuation and noise 
shielding from the existing wall, vehicle pass-by noise would be reduced to 58 dBA Lmax or lower and would not 
result in any significant noise impacts. In addition, vehicle noise on SR-91 would mask the majority of the noise 
from the project site. Because noise levels would not exceed the City’s noise standards on the residents adjacent to 
the project site, operational noise impacts associated with vehicles using the northern driveway would be less than 
significant and no mitigation is required. 
 
Parking Lot Activity Noise. The representative parking lot activities (e.g., door slamming, engine starting, and 
slow-moving vehicles) would generate approximately 60 to 70 dBA Lmax at 50 feet. The closest off-site residences 
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to the north that are approximately 60 feet (2 dBA noise reduction compared to the noise level measured at 50 feet) 
away from the parking lot and shielded by the existing 5-foot high CMU wall (minimum 5 dBA noise reduction) 
would be exposed to noises from the project’s nearest parking lot activities that would range from 53 to 63 dBA 
Lmax. This range of intermittent noise levels would not result in significant noise impacts at residences to the north. 
 
The existing residences to the west of the project site are approximately 100 feet (6 dBA noise reduction compared 
to the noise level measured at 50 feet) from the project’s parking area and would be shielded by the existing 6-foot-
high concrete masonry unit wall along the project’s western boundary (minimum 6 dBA noise reduction). With the 
distance attenuation and noise shielding provided by the existing concrete masonry unit wall, parking lot activity 
noise would be reduced to 58 dBA Lmax or lower and would not result in any significant noise impacts at residences 
to the west. In addition, traffic noise from Madison Street would mask the majority of the noise from the project 
site. Therefore, impacts related to parking lot noise would be less than significant and no mitigation is required. 

 
Mitigation Measures: Mitigation is required to reduce construction noise impacts to the single-family residences to the west 
of the project site to a less than significant level. 
 
Mitigation Measure NOI-1: Construction Noise. Prior to issuance of building permits, the Director of the City of 

Riverside Department of Building and Safety, or designee, shall verify that all 
construction plans include notes stipulating the following: 

 
 Construction activities shall be restricted within the City of Riverside to the hours of 

7:00 a.m. to 7:00 p.m., Monday through Friday, and 8:00 a.m. to 5:00 p.m. on 
Saturdays, and are prohibited on Sundays and federal holidays. 

 During all project site excavation and grading on site, the project contractors shall 
equip all construction equipment, fixed or mobile, with properly operating and 
maintained mufflers consistent with manufacturers’ standards. 

 The project contractor shall place all stationary construction equipment so that 
emitted noise is directed away from sensitive receptors nearest the project site. 

 The construction contractor shall locate equipment staging in areas that will create 
the greatest distance between construction-related noise sources and noise-sensitive 
receptors nearest the project site during all project construction. 

Implementation of Mitigation Measure NOI-1 would reduce construction-related noise impacts to the nearby sensitive 
receptors to a less than significant level. 

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

    

12b. Response: (Source: Noise and Vibration Impact Analysis, LSA Associates, Inc., July 2016; Federal Transit 
Administration (FTA), Transit Noise and Vibration Impact Assessment (2006), https://www.transit.dot.gov/sites/
fta.dot.gov/files/docs/FTA_Noise_and_Vibration_Manual.pdf Website accessed April 2016; California Department 
of Transportation (Caltrans), Transportation-Related Earthborne Vibrations, Technical Advisory, 1992.) 

 
Less Than Significant Impact. Vibration refers to groundborne noise and perceptible motion. Groundborne vibration is 
almost exclusively a concern inside buildings and is rarely perceived as a problem outdoors, where the motion may be 
discernible, but without the effects associated with the shaking of a building, there is less adverse reaction. Vibration 
propagation is more efficient in stiff, clay soils than in loose, sandy soils. Shallow rock concentrates the vibration energy
close to the surface and can result in groundborne vibration problems at some distance from the source. Factors such as 
layering of the soil and depth to the water table can have significant effects on the propagation of groundborne vibration. 
Soft, loose, sandy soils tend to attenuate more vibration energy than hard, rocky materials. Vibration propagation through 
groundwater is more efficient than through sandy soils. 
 
The Federal Transit Administration (FTA) in its Transit Noise and Vibration Impact Assessment (2006) included 
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groundborne vibration and noise impact criteria guidance, as shown in Table 12.E. The criteria presented in Table 12.E
account for variation in project types, as well as the frequency of events, which differ widely among transit projects. 
Although the criteria are provided for community response to groundborne vibration from rail rapid transit systems, they 
also provide useful guidelines for human response to exposure to vibration in general and are used in this analysis for 
vibration impact assessment. Table 12.F lists the vibration damage criteria for various structural categories. These are 
identified by the FTA as criteria that should be used during the environmental impact assessment phase or environmental 
review process in general to identify problem locations that must be addressed during final design. 
 

Table 12.E: Groundborne Vibration and Noise Impact Criteria 

Land Use Category 

Ground-Borne 
Vibration Impact Levels 

(VdB re 1 µin/sec) 

Ground-Borne 
Noise Impact Levels 

(dB re 20 µPa) 
Frequent1 

Events 
Infrequent

2 Events 
Frequent1 

Events 
Infrequent2 

Events 
Category 1: Buildings where low ambient vibration is essential for 
interior operations. 

65 VdB3 65 VdB3 dB4 dB4 

Category 2: Residences and buildings where people normally sleep. 72 VdB 80 VdB 35 dBA 43 dBA 
Category 3: Institutional land uses with primarily daytime use. 75 VdB 83 VdB 40 dBA 48 dBA 
Source: Noise and Vibration Impact Analysis (LSA Associates, Inc., July 2016) 
1 “Frequent Events” is defined as more than 70 events per day. 
2 “Infrequent Events” is defined as fewer than 70 events per day. 
3 This criterion limit is based on levels that are acceptable for most moderately sensitive equipment, such as optical microscopes. Vibration-sensitive 

manufacturing or research requires detailed evaluation to define the acceptable vibration levels. Ensuring lower vibration levels in a building often 
requires special design of the HVAC systems and stiffened floors. 

4 Vibration-sensitive equipment is used in buildings where sufficient noise attenuation is provided; additionally, such equipment is not sensitive to 
either airborne or ground-borne noise. 

µin/sec = microinches per second 
µPa = micropascals 
dB = decibels 
dBA = A-weighted decibels 

FTA = Federal Transit Administration 
HVAC = heating, ventilation, and air conditioning 
VdB = vibration velocity decibels 

 
Table 12.F: Construction Vibration Damage Criteria 

Building Category PPV (in/sec) Approximate Lv1 
Reinforced concrete, steel, or timber (no plaster) 0.5 102 
Engineered concrete and masonry (no plaster) 0.3 98 
Nonengineered timber and masonry buildings 0.2 94 
Buildings extremely susceptible to vibration damage 0.12 90 
Source: Noise and Vibration Impact Analysis (LSA Associates, Inc., July 2016) 
1 RMS VdB re 1 µin/sec.  
µin/sec = microinches per second 
in/sec = inches per second 
Lv = 20 log10 (V/Vref) is the vibration velocity in decibels 

PPV = peak particle velocity 
RMS = root mean square 
VdB = vibration velocity decibels 

 
Tables 12.E (criteria in terms of vibration velocity decibels [VdB]) and 12.F (criteria in terms of inches per second [in/sec] 
and VdB) are FTA-recommended thresholds used to evaluate the effects of vibration on human response and structural 
damage. For example, for a building that is constructed with reinforced concrete with no plaster, the FTA guidelines show 
that a vibration level of up to 102 VdB (0.5 in/sec) (FTA 2006) is considered safe and would not result in any construction 
vibration damage. For a non-engineered timber and masonry building, the construction vibration damage criterion is 94 VdB 
(0.2 in/sec). 
 
Additionally, for new residential buildings, the vibration damage potential threshold recommended by Caltrans is 1 in/sec 
from transient sources, such as pile driving and blasting. Caltrans also states that it takes at least 0.9 in/sec of peak particle 
velocity (PPV) for the human response to be strongly perceptible, or 0.25 in/sec to be distinctly perceptible. 
 
The nearest residences are approximately 50 feet to the west and 53 feet to the north. Construction on the project site would 
result in the exposure of persons to excessive groundborne vibration or groundborne noise levels. However, groundborne 
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vibration during construction activity is temporary and would cease to occur after project construction is completed. The 
proposed project would require the use of excavators, scrapers, and graders, as well as a bulldozer and other construction 
equipment. As shown in Table 12.G, a large bulldozer would generate approximately 0.089 PPV (in/sec) when measured at 
25 feet, while a loaded truck would generate 0.076 PPV (in/sec) at 25 feet. Jackhammering would generate approximately 
0.035 PPV (in/sec) when measured at 25 feet.  
 

Table 12.G: Vibration Source Amplitudes for Construction Equipment 

Equipment 
Reference PPV/LV at 25 feet 

PPV (in/sec) LV (VdB) 
Pile Driver (Impact), Typical 0.644 104 
Pile Driver (Sonic), Typical 0.170 93 
Vibratory Roller 0.210 94 
Hoe Ram 0.089 87 
Large Bulldozer 0.089 87 
Caisson Drilling 0.089 87 
Loaded Trucks 0.076 86 
Jackhammer 0.035 79 
Small Bulldozer 0.003 58 
Sources: Source: Noise and Vibration Impact Analysis (LSA Associates, Inc., July 2016) 
Note: Equipment and associated source vibration levels that are expected to be used on the project site are shown in bold. 
FTA = Federal Transit Administration 
in/sec = inches per second 

LV = velocity in decibels 
PPV = peak particle velocity 
VdB = velocity decibels 

 
Regarding the potential for building damage, vibration levels from construction equipment and activities, including 
bulldozers, drilling, trucks, and jackhammers, would be less than 0.1 in/sec at 25 feet from the project site and lower than the
0.2 PPV (in/sec) FTA vibration damage criteria at the nearest residential structures that are more than 50 feet away for non-
engineered timber and masonry buildings. The predicted vibration levels (all below 0.1 in/sec) also would not exceed the 
Caltrans vibration damage potential threshold for residential buildings of 1 in/sec from transient sources (Caltrans 1992). 
Therefore, no building damage would occur as a result of project construction. 
 
Regarding the potential for vibration impacts to sensitive receptors, none of the predicted vibration levels (all below 
0.1 in/sec) for sensitive uses in the vicinity of the project site would reach either of the Caltrans threshold levels (0.9 in/sec 
of PPV for the human response to be strongly perceptible or 0.25 in/sec to be distinctly perceptible) (Caltrans 1992). 
Therefore, vibration impacts to sensitive receptors would be less than significant. 
 
Table 12.H lists the projected vibration level from various construction equipment expected to be used on the project site to 
the sensitive uses in the project vicinity. For typical construction activity, the equipment with the highest vibration 
generation potential is the large bulldozers, which would generate 87 VdB at 25 feet. With the vibration attenuation through 
distance divergence, the vibration from project construction would be reduced to 78 VdB or lower at the nearest residential 
buildings adjacent to the project site. Vibration levels from project construction would therefore be reduced to 78 VdB 
(0.033 in/sec PPV) or lower at the nearest residential buildings to the west and north. This range of vibration levels from 
construction equipment or activity would be below the FTA 94 VdB threshold and would not exceed the FTA threshold of 
80 VdB for residences due to infrequent events. Therefore, vibration impacts during construction would be less than 
significant and no mitigation is required. 
 

Table 12.H: Summary of Construction Equipment and Activity Vibration  

Equipment/Activity 

Vibration Level (VdB) 

At 25 feet 
Distance 

Attenuation 

Intervening 
Buildings/Sound 

Walls1 
Maximum 

Vibration Level 
Residences adjacent to the site, 50 feet 

Large dozers, front end loaders, grader, backhoe 87 9 0 78 
Loaded trucks 86 9 0 77 
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Jackhammers, forklift 79 9 0 70 
Source: Noise and Vibration Impact Analysis (LSA Associates, Inc., July 2016) 
Note: The FTA recommended threshold is 0.2 in/sec or approximately 94 VdB at the receiving property structure or building. 
1 Intervening buildings/sound walls put weight on the transmission path and provide a damping effect on vibration.  
2 Large bulldozers represent the construction equipment with the highest vibration potential that would be used on site. Other equipment would result in 

lower vibration levels compared to that of large bulldozers.  
in/sec = inches per second 
FTA = Federal Transit Administration 
VdB = vibration velocity decibels 

 
Operations of the proposed project would not involve any vibration sources that would cause exposure of persons to or 
generation of excessive groundborne vibration or groundborne noise levels. Vehicles with rubber tires on roadway segments 
surrounding the project site would not generate any significant groundborne vibration that would exceed the 65 VdB 
perception threshold for such uses. Therefore, vibration impacts during operation would be less than significant and no 
mitigation is required. 
 

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

    

12c. Response: (Source: Noise and Vibration Impact Analysis, LSA Associates, Inc., July 2016). 
 
Less Than Significant Impact. The primary existing noise sources in the project area are transportation facilities. Traffic 
on SR-91, Madison Street, and other local streets is the dominant source of ambient noise. A substantial permanent 
increase associated with the project would occur if the project would cause noise levels to increase by 3 dBA or more. As 
discussed in Response 12a, neither the long-term traffic nor stationary noise sources would cause an increase in ambient 
noise levels of more than 3 dBA at sensitive receptors in the vicinity of the project site; thus, the impact related to 
permanent increases in ambient noise levels would be less than significant and no mitigation is required. 
 

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

    

12d. Response: (Source: Noise and Vibration Impact Analysis, LSA Associates, Inc., July 2016). 
 
Less Than Significant With Mitigation Incorporated. As discussed in Response 12a above, implementation of the 
proposed project would include construction activities that would result in a substantial temporary increase in ambient noise
levels in the project site vicinity above levels existing without the project, but would no longer occur once construction is 
completed. Sensitive receptors in the project vicinity are as close as 50 feet from proposed construction areas. Compliance 
with the hours specified in the City’s Municipal Code regarding construction activities, as well as implementation of noise 
reduction measures (e.g., those discussed in Mitigation Measure NOI-I), would help reduce construction noise impacts on 
adjacent noise-sensitive land uses when construction occurs near the project boundaries. Implementation of Mitigation 
Measure NOI-I would reduce construction noise levels to less than significant. 
 

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

    

12e. Response: (Sources: General Plan 2025 Figure PS-6 – Airport Safety Zones and Influence Areas; General Plan 
2025 Figure N-8 – Riverside and Flabob Airport Noise Contours; Noise and Vibration Impact Analysis, LSA 
Associates, Inc., July 2016). 

 
Less Than Significant Impact. The project site is located approximately 1.5 miles southeast of the Riverside Municipal 
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Airport. The project site is located in Zone D of the Riverside Municipal Airport Land Use Compatibility Plan. However, 
the project site is outside the 55 dBA noise contour for the Riverside Municipal Airport. Additionally, according to the 
Noise and Vibration Impact Analysis, the dominant source of ambient noise on the project site is traffic on SR-91, Madison 
Street, and other local streets. Therefore, the project would not expose people residing or working in the project area to 
excessive noise levels from a public airport or public use airport. The project would have a less than significant impact 
related to airport noise and no mitigation is required.  

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

    

12f. Response: (Source: General Plan 2025 Figure PS-6 – Airport Safety Zones and Influence Areas). 
 
No Impact. The project site is not within the vicinity of a private airstrip. Therefore, it would have no impact related to 
private airstrips and no mitigation is required. 
 

13. POPULATION AND HOUSING. 
Would the project: 

    

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

    

13a.  Response: (Source: General Plan 2025 Table LU-3 – Land Use Designations, FPEIR Section 5.12-Population 
and Housing, FPEIR Table 5.12-A – SCAG Population and Households Forecast, Table 5.12-B – General Plan 
Population and Employment Projections–2025, Table 5.12-C – 2025 General Plan and SCAG Comparisons, 
Table 5.12-D – General Plan Housing Projections 2025, Capital Improvement Program and SCAG’s RCP and 
RTP) 

 
Less Than Significant Impact. The project is in an urbanized area and does not propose new homes or businesses that 
would directly induce substantial population growth. It does not involve the addition of new roads or infrastructure that 
would indirectly induce substantial population growth because the project consists of the construction of a 84,859-square 
foot shopping center (inclusive of the existing 3,943 square foot Denny’s) development designed to revitalize an existing, 
underutilized commercial parcel along established transportation corridors in an area zoned for mixed-use development. 
The proposed project will be developed in accordance with related General Plan policies designed to minimize adverse 
conditions to population and housing increases for the City. Therefore, this project will have a less than significant 
impact on population growth either directly or indirectly. No mitigation is required. 
 

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

    

13b. Response: (Source: CADME Land Use 2003 Layer, Google imaging etc.) 
 
No Impact. The project will not displace existing housing, necessitating the construction of replacement housing 
elsewhere because the project site is proposed on a previously improved site that has no existing housing located on it that 
will be removed or affected. There will be no impact on existing housing either directly, indirectly, or cumulatively. No 
mitigation is required. 
 

c.  Displace substantial numbers of people, necessitating the 
construction of replacement housing elsewhere?   

    

13c.  Response: (Source: CADME Land Use 2003 Layer, Google imaging etc.) 
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No Impact. The project will not displace any people, necessitating the construction of replacement housing elsewhere 
because it is proposed on a previously improved site that has no existing housing or residents that will be removed or 
affected by the proposed project. Therefore, the project will have no impact on people, necessitating the need for 
replacement housing either directly, indirectly, or cumulatively. No mitigation is required. 
 

14. PUBLIC SERVICES.  
Would the project 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:  

a. Fire protection?     

14a.  Response: (Source: FPEIR Table 5.13-B – Fire Station Locations, Table 5.13-C – Riverside Fire Department 
Statistics and Ordinance 5948 § 1) 

 
No Impact. The project is in an urbanized area and consists of the construction and operation of an 84,859-square-foot 
shopping center. Adequate fire facilities and services are provided by Station 10 located at 2590 Jefferson Street to serve 
this project. In addition, with implementation of General Plan 2025 policies, compliance with existing codes and standards, 
and through Fire Department practices, there will be no impact on the demand for additional fire facilities or services 
either directly, indirectly, or cumulatively. 
 

b. Police protection?     

14b. Response:  (Source: General Plan 2025 Figure PS-8 – Neighborhood Policing Centers) 
 
No Impact. The project may require police services during construction and operation of the proposed retail uses. 
Adequate police facilities and services are provided by Magnolia Neighborhood Policing Center, located at 10540-B 
Magnolia Avenue, to serve this project. In addition, with implementation of General Plan 2025 policies, compliance with 
existing codes and standards, and through Police Department practices, there will be no impact on the demand for 
additional police facilities of services either directly, indirectly, or cumulatively. 
 

c. Schools?     

14c.  Response: (Source: FPEIR Figure 5.13-2 – RUSD Boundaries, Table 5.13-D – RUSD, Figure 5.13-3 – AUSD 
Boundaries, Table 5.13-E – AUSD, Table 5.13-G – Student Generation for RUSD and AUSD By Education 
Level, and Figure 5.13-4 – Other School District Boundaries) 

 
No Impact. The project is a non-residential use that will not involve the addition of any housing units that would increase 
numbers of school-age children. Therefore, there will be no impact directly, indirectly, or cumulatively created by the 
construction of new or expansion of existing school facilities caused by the increase in the demand for school facilities or 
services. 
 

d. Parks?     

14d. Response: (Source: General Plan 2025 Figure PR-1 – Parks, Open Spaces and Trails, Table PR-4 – Park and 
Recreation Facilities, Parks Master Plan 2003, GP 2025 FPEIR Table 5.14-A – Park and Recreation Facility 
Types, and Table 5.14-C – Park and Recreation Facilities Funded in the Riverside Renaissance Initiative) 

 
No Impact. The project is a non-residential use that will not involve the addition of any housing units that would increase 
the population. Therefore, there will be no impact directly, indirectly, or cumulatively created by the construction of new 
or expansion of existing park facilities caused by the increase in the demand for park facilities or services. 
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e. Other public facilities?       

14e.  Response: (Source: General Plan 2025 Figure LU-8 – Community Facilities, FPEIR Figure 5.13-5 – Library 
Facilities, Figure 5.13-6 – Community Centers, Table 5.3-F – Riverside Community Centers, Table 5.13-H –
Riverside Public Library Service Standards) 

 
No Impact. The project would develop retail uses within an urbanized area. Adequate public facilities and services, 
including libraries and community centers, are provided in the Ramona Neighborhood to serve this project. In addition, 
with implementation of General Plan 2025 policies, compliance with existing codes and standards, and through Park and 
Recreation and Community Services and Library practices, there will be no impact on the demand for additional public 
facilities or services either directly, indirectly, or cumulatively. 
 

15. RECREATION.     

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

    

15a. Response: (Source: General Plan 2025 Figure PR-1 – Parks, Open Spaces and Trails, Table PR-4 – Park and 
Recreation Facilities, Figure CCM-6 – Master plan of Trails and Bikeways, Parks Master Plan 2003, FPEIR 
Table 5.14-A – Park and Recreation Facility Types, and Table 5.14-C – Park and Recreation Facilities Funded 
in the Riverside Renaissance Initiative, Table 5.14-D – Inventory of Existing Community Centers, Riverside 
Municipal Code Chapter 16.60 – Local Park Development Fees, Bicycle Master Plan May 2007) 

 
No Impact. The proposed project consists of construction of a health club and adding retail and restaurant services. No 
new housing is proposed; therefore, no increase in residents is proposed. The City’s adopted standard for developed park 
acreage of 3 acres per 1,000 residents will not be adversely affected. Additionally, the proposed project site is not located 
in an area of the City identified to have a parkland shortage. Furthermore, the health club provides alternative recreation 
activities to neighborhood residents who would otherwise utilize existing neighborhood and regional parks for similar 
purposes. Since the proposed project does not include any uses that would increase the use of existing neighborhood and 
regional parks such that substantial physical deterioration of the facilities would occur or be accelerated, this project will 
have no impacts directly, indirectly, or cumulatively on existing neighborhood and regional parks. No mitigation is 
required. 
 

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? 

    

15b. Response: 
 
Less Than Significant Impact. The proposed project is an infill development designed to revitalize an existing, 
underutilized commercial parcel comprising a Denny’s restaurant along established transportation corridors in an area 
zoned for mixed-use development. The proposed project will be developed in accordance with the City’s General Plan, 
General Plan EIR, Park and Recreation Master Plan, and all other applicable local, state, and/or federal regulatory 
requirements. Potentially adverse physical effects on the environment are addressed wholly in this Initial Study. Therefore, 
there will be a less than significant impact directly, indirectly, or cumulatively to the environment from the proposed 
construction of the commercial center. No mitigation is required. 
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16. TRANSPORTATION/TRAFFIC. 
Would the project result in: 

    

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

    

16a. Response: (Source: Traffic Impact Analysis, LSA Associates, Inc., November 2016) 
 
Construction. Less Than Significant Impact. Construction trips that would be generated on a daily basis throughout each 
phase of construction would derive from construction workers and delivery of construction materials. It is anticipated that 
project construction would generate haul trips that would be distributed throughout the day. During construction, there 
would also be passenger car construction trips associated with employee arrivals and departures. The weekday a.m. peak 
period is 7:00 to 9:00 am and the weekday p.m. peak period is 4:00 p.m. to 6:00 p.m. It is anticipated that the majority of 
construction workers would arrive and depart outside the peak hours, while delivery trucks would arrive and depart 
throughout the day.  
 
Project construction is anticipated to take nine months, with an expected start date of October 2016 and completion date of 
June 2017. All construction equipment, including construction worker vehicles, would be staged on the project site for the 
duration of the construction period. In addition, the proposed project construction schedule would comply with the City of 
Riverside’s Municipal Code, which limits construction activities to Monday through Friday, 7:00 a.m. to 7:00 p.m., and 
Saturday from 8:00 a.m. to 5:00 p.m. No construction activities would occur on Sundays or federal holidays. 
 
All large construction vehicles entering and exiting the project site would be guided by personnel using signs and flags to 
direct traffic. As specified in Compliance Measure TRA-1, if there are partial closures to streets surrounding the project site, 
such closures would occur in conformance with an approved Traffic Control Plan, would be subject to certain conditions 
(e.g., providing warning signs, lights and devices), and would be required to plan routine street closures outside of peak 
traffic hours (i.e., Monday through Friday, 7:00 a.m. to 9:00 a.m. and 4:00 p.m. to 6:00 p.m.). With implementation of 
Compliance Measure TRA-1, construction impacts related to conflict with an applicable plan, ordinance, or policy 
establishing measures of effectiveness for the performance of the circulation system would be less than significant. No
mitigation is required. 
 
Operation. Less Than Significant With Mitigation Incorporated. Roadway performance is most often controlled by the 
performance of intersections, specifically during peak traffic periods. This is because traffic control at intersections 
interrupts traffic flow that would otherwise be relatively unimpeded except for the influences of on-street parking, access to 
adjacent land uses, or other factors resulting in interaction of vehicles between intersections. For this reason, traffic analyses 
for individual projects typically focus on peak-hour operating conditions for key intersections rather than roadway segments. 
Operating conditions at intersections are typically described in terms of level of service (LOS). LOS is a measure of a 
roadway’s operating performance and is a tool used in defining thresholds of significance. LOS is described with a letter 
designation from A to F, with LOS A representing the best operating conditions (free-flow traffic) and LOS F the worst 
(traffic jammed). Table 16.A summarizes the relationship of delay and LOS at unsignalized and signalized intersections. 
 

Table 16.A: Level of Service Criteria for Unsignalized and Signalized Intersections 

Level of Service 
Unsignalized Intersection Average Delay per Vehicle 

(sec.)
Signalized Intersection Average Delay per Vehicle 

(sec.) 

A < 10 < 10 

B > 10 and < 15 > 10 and < 20 

C > 15 and < 25 > 20 and < 35 
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D > 25 and < 35 > 35 and < 55 

E > 35 and < 50 > 55 and < 80 

F > 50 > 80 

Source: Traffic Impact Analysis  (LSA Associates, Inc., November 2016) 
 
The City’s significance criteria are used for all study intersections under the City’s jurisdiction. The City uses LOS D as its 
minimum level of service for intersections and roadways of Collector or higher classification; LOS C is to be maintained on 
other street intersections. For projects in conformance with the City’s General Plan, a significant project impact occurs at a 
study intersection when the peak hour LOS falls below D (E or F), which indicates that LOS D or better is to be maintained 
on Arterial Streets wherever possible. Since the proposed project is consistent with the City’s General Plan, a significant 
project impact occurs when the peak hour LOS falls below D in this analysis. 
 
Caltrans considers an acceptable level of service to be between C and D (delay of 45 seconds) at all intersections under its 
jurisdiction. For Caltrans intersections, a significant project impact occurs when the peak hour delay falls below 45 seconds. 
If project traffic contributes to a Caltrans intersection already operating at delay greater than 45 seconds in the without 
project condition, it is considered a cumulative impact. 
 
The study area for traffic includes the following ten intersections: 

1. Madison Street/Magnolia Avenue; 

2. Madison Street/Elementary School Outlet; 

3. Madison Street/Orchard Street; 

4. Madison Street/Driveway 1-Garden Street; 

5. Madison Street/Driveway 2; 

6. Madison Street/Mobil Gas Station Access; 

7. Madison Street/SR-91 Westbound Ramps; 

8. Madison Street/SR-91 Eastbound Ramps; 

9. Madison Street/Indiana Avenue; and 

10. Madison Street/Evans Street. 

The intersections of Madison Street/SR-91 Westbound Ramps and Madison Street/SR-91 Eastbound Ramps are under the 
jurisdiction of Caltrans. The remaining study intersections are solely under the jurisdiction of the City. 
 
Consistent with the City’s Traffic Impact Analysis guidelines, the 2010 Highway Capacity Manual (HCM) analysis
methodologies were used to determine intersection levels of service for all study area intersections. The traffic analysis 
examined traffic operations in the vicinity of the proposed project under the following six scenarios: 

 Existing traffic conditions; 

 Existing with project traffic conditions; 

 Project completion (2017) conditions; 

 Project completion (2017) with project traffic conditions; 

 Cumulative (2017) traffic conditions; and 

 Cumulative (2017) with project traffic conditions. 

For each scenario, traffic operations at study intersections are evaluated for the a.m. and p.m. peak hours. The a.m. peak hour 
is defined as the one hour of highest traffic volumes occurring between 7:00 and 9:00 a.m. The p.m. peak hour is defined as 
the one hour of highest traffic volumes occurring between 4:00 and 6:00 p.m. 
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Table 16.B summarizes the a.m. and p.m. peak hour and daily project trip generation and shows that the project is expected 
to generate 237 gross a.m. peak hour trips, 469 gross p.m. peak hour trips, and 5,329 gross daily trips. After accounting for 
pass-by trips and trip credits for the health club, the project would generate 193 net new trips in the a.m. peak hour, 297 net 
new trips in the p.m. peak hour, and 5,113 net new daily trips. 
 

Table 16.B: Project Trip Generation 

Land Uses Units 

A.M. Peak Hour P.M. Peak Hour 

Daily In Out Total In Out Total 

Major B Market1 

Trips/Unit 2.11 1.29 3.40 4.83 4.65 9.48 102.24 

Trip Generation 41.117 TSF 87 53 140 199 191 390 4,204 

Pass By Trips2 (70) (70) (140) (140) 

Net New Trips 87 53 140 129 121 250 4,064 

Major A Health Club3 

Trips/Unit 0.71 0.71 1.41 2.01 1.52 3.53 32.93 

Proposed Trip Generation 37.849 TSF 27 27 54 76 57 133 1,247 

PAD 1 Drive-Through Restaurant4 

Trips/Unit 23.16 22.26 45.42 16.98 15.67 32.65 496.12 

Trip Generation 1.950 TSF 45 43 88 33 31 64 968 

Pass By Trips5 (22) (22) (43) (16) (16) (32) (75) 

Net New Trips 23 21 45 17 15 32 893 

PAD 2 Retail/Restaurants Existing Denny’s Restaurant trips already exist and have not been 
accounted for in the project trip generation. Trip Generation 3.943 TSF 

Total Gross New Trips 159 123 282 308 279 587 6,419 

Total Pass-By Trips (22) (22) (43) (86) (86) (172) (215) 

Total Net New Trips 138 102 239 222 193 415 6,204 

TSF = thousand square feet 
1 Rates are based on Land Use 850 - “Supermarket” from Institute of Transportation Engineers (ITE) Trip Generation (9th Edition). 
2 Pass-by rates are based on Land Use 850 - “Supermarket” from ITE Trip Generation Handbook, 2nd Edition. During the a.m. peak hour pass-by 

trips are nominal for supermarket uses and therefore no pass-by credit was taken during the a.m. peak hour. Since no daily pass-by rates are 
provided in the ITE Trip Generation manual, therefore, p.m. pass-by trips were used for daily pass-by trips as a conservative approach.  

3 Rates are based on Land Use 492 - “Health/Fitness Club” from ITE Trip Generation (9th Edition). 
4 Rates are based on Land Use 934 - “Fast-Food Restaurant with Drive-Through Window” from ITE Trip Generation (9th Edition). 
5 Pass-by rates are based on Land Use 934 - “Fast-Food Restaurant with Drive-Through Window” from ITE Trip Generation Handbook, 2nd Edition. 

 
Tables 16.C, 16.D, and 16.E summarize the delay and LOS at the study area intersections without the project and with the 
project for the 2017 (project completion) and 2017 (cumulative) scenarios. These tables show that in the without the project 
all study area intersections are projected to operate at satisfactory levels of service with the exception of the following: 
 
 Madison Street/Evans Street (p.m. peak hour). 
 
Tables 16.C, 16.D, and 16.E also show that with the project all study area intersections are projected to operate at 
satisfactory levels of service with the exception of the following: 
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Table 16.C: Existing Intersection Levels of Service 

Intersection Control 

Without Project With Project 

A.M. Peak Hour P.M. Peak Hour A.M. Peak Hour P.M. Peak Hour 

Delay (sec.) LOS Delay (sec.) LOS Delay (sec.) LOS Delay (sec.) LOS 

1 Madison Street/Magnolia Avenue Signal 41.3 D 37.7 D 42.9 D 39.2 D 

2 Madison Street/Elementary School Outlet Signal 3.6 A 1.7 A 3.5 A 1.6 A 

3 Madison Street/Orchard Street TWSC 18.6 C 14.9 B 20.5 C 16.0 C 

4 Madison Street/Driveway 1-Garden Street Signal 6.3 A 10.5 B 11.7 B 15.9 B 

5 Madison Street/Driveway 2 TWSC 27.4 D 23.6 C 38.0 E 139.2 F 

6 Madison Street/Mobil Gas Station Access TWSC 12.8 B 13.4 B 13.3 B 14.5 B 

7 Madison Street/SR-91 Westbound Ramps Signal 23.6 C 16.9 B 24.4 C 17.3 B 

8 Madison Street/SR-91 Eastbound Ramps Signal 16.4 B 16.8 B 17.2 B 17.8 B 

9 Madison Street/Indiana Avenue Signal 32.7 C 35.2 D 33.6 C 38.5 D 

10 Madison Street/Evans Street TWSC 24.6 C 35.5 E 28.7 D 50.1 F 

TWSC = Two-Way Stop Control 
Delay = Average control delay in seconds (For TWSC intersections, reported delay is for worst-case movement). 
LOS = Level of Service 

 
Table 16.D: Project Completion Intersection Levels of Service 

Intersection Control 

Without Project With Project 

A.M. Peak Hour P.M. Peak Hour A.M. Peak Hour P.M. Peak Hour 

Delay (sec.) LOS Delay (sec.) LOS Delay (sec.) LOS Delay (sec.) LOS 

1 Madison Street/Magnolia Avenue Signal 43.5 D 39.0 D 45.4 D 40.7 D 

2 Madison Street/Elementary School Outlet Signal 3.6 A 1.7 A 3.5 A 1.7 A 

3 Madison Street/Orchard Street TWSC 19.4 C 15.2 C 21.4 C 16.4 C 

4 Madison Street/Driveway 1-Garden Street Signal 6.3 A 13.7 B 11.7 B 17.4 B 

5 Madison Street/Driveway 2 TWSC 28.4 D 24.4 C 40.0 E 157.5 F 

6 Madison Street/Mobil Gas Station Access TWSC 12.9 B 13.6 B 13.4 B 14.6 B 

7 Madison Street/SR-91 Westbound Ramps Signal 23.9 C 17.0 B 24.7 C 17.4 B 

8 Madison Street/SR-91 Eastbound Ramps Signal 16.6 B 16.9 B 17.4 B 17.9 B 

9 Madison Street/Indiana Avenue Signal 33.3 C 37.1 D 34.5 C 39.7 D 

10 Madison Street/Evans Street TWSC 25.6 D 38.3 E 30.0 D 54.7 F 

TWSC = Two-Way Stop Control 
Delay = Average control delay in seconds (For TWSC intersections, reported delay is for worst-case movement). 
LOS = Level of Service 
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Table 16.E: Cumulative Intersection Levels of Service 

Intersection Control 

Without Project With Project 

A.M. Peak Hour P.M. Peak Hour A.M. Peak Hour P.M. Peak Hour 

Delay (sec.) LOS Delay (sec.) LOS Delay (sec.) LOS Delay (sec.) LOS 

1 Madison Street/Magnolia Avenue Signal 43.5 D 39.0 D 45.4 D 40.7 D 

2 Madison Street/Elementary School Outlet Signal 3.6 A 1.7 A 3.5 A 1.7 A 

3 Madison Street/Orchard Street TWSC 19.4 C 15.2 C 21.4 C 16.4 C 

4 Madison Street/Driveway 1-Garden Street Signal 6.3 A 13.7 B 11.7 B 17.4 B 

5 Madison Street/Driveway 2 TWSC 28.5 D 24.4 C 40.0 E 157.5 F 

6 Madison Street/Mobil Gas Station Access TWSC 12.9 B 13.6 B 13.4 B 14.7 B 

7 Madison Street/SR-91 Westbound Ramps Signal 23.9 C 17.0 B 24.7 C 17.4 B 

8 Madison Street/SR-91 Eastbound Ramps Signal 16.6 B 16.9 B 17.4 B 18.0 B 

9 Madison Street/Indiana Avenue Signal 33.5 C 37.6 D 34.7 C 40.4 D 

10 Madison Street/Evans Street TWSC 25.6 D 38.3 E 30.2 D 54.7 F 

TWSC = Two-Way Stop Control 
Delay = Average control delay in seconds (For TWSC intersections, reported delay is for worst-case movement). 
LOS = Level of Service 

 
Table 16.F: Existing With Improvements Intersection Levels of Service 

Intersection 

With Project With Project With Improvements 

Control

A.M. Peak Hour P.M. Peak Hour 

Control 

A.M. Peak Hour P.M. Peak Hour 

Delay (sec.) LOS Delay (sec.) LOS Delay (sec.) LOS Delay (sec.) LOS 

4 Madison Street/Driveway 1-Garden Street Signal 11.7 B 15.9 B Signal 15.7 C 22.7 C 

5 Madison Street/Driveway 2 
TWSC (full 

access) 
38.0 E 139.2 F 

TWSC (right-in/right-
out) 

12.2 B 13.9 B 

10 Madison Street/Evans Street TWSC 28.7 D 50.1 F TWSC 28.7 D 15.3 C 

TWSC = Two-Way Stop Control 
Delay = Average control delay in seconds (For TWSC intersections, reported delay is for worst-case movement). 
LOS = Level of Service 
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Table 16.G: Project Completion With Improvements Intersection Levels of Service 

Intersection 

With Project With Project With Improvements 

Control

A.M. Peak Hour P.M. Peak Hour 

Control 

A.M. Peak Hour P.M. Peak Hour 

Delay (sec.) LOS Delay (sec.) LOS Delay (sec.) LOS Delay (sec.) LOS 

4 Madison Street/Driveway 1-Garden Street Signal 11.7 B 17.4 B Signal 15.7 C 23.4 C 

5 Madison Street/Driveway 2 
TWSC (full 

access) 
40.0 E 157.5 F 

TWSC (right-in/right-
out) 

12.3 B 14.0 B 

10 Madison Street/Evans Street TWSC 30.0 D 54.7 F TWSC 30.0 D 15.6 C 

TWSC = Two-Way Stop Control 
Delay = Average control delay in seconds (For TWSC intersections, reported delay is for worst-case movement). 
LOS = Level of Service 

 
Table 16.H: Cumulative With Improvements Intersection Levels of Service 

Intersection 

With Project With Project With Improvements 

Control

A.M. Peak Hour P.M. Peak Hour 

Control 

A.M. Peak Hour P.M. Peak Hour 

Delay (sec.) LOS Delay (sec.) LOS Delay (sec.) LOS Delay (sec.) LOS 

4 Madison Street/Driveway 1-Garden Street Signal 11.7 B 17.4 B Signal 15.7 C 23.4 C 

5 Madison Street/Driveway 2 
TWSC (full 

access) 
40.0 E 157.5 F 

TWSC (right-in/right-
out) 

12.3 B 14.1 B 

10 Madison Street/Evans Street TWSC 30.2 D 54.7 F TWSC 30.2 D 15.7 C 

TWSC = Two-Way Stop Control 
Delay = Average control delay in seconds (For TWSC intersections, reported delay is for worst-case movement). 
LOS = Level of Service 
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 Madison Street/Driveway 2 (a.m. and p.m. peak hours); and 
 Madison Street/Evans Street (p.m. peak hour). 
 
As specified in Mitigation Measure TRA-2, as part of the project, the Madison Street/Driveway 2 intersection will be 
converted from full-access driveway to right-in/right-out access by extending the median on Madison Street to the south of 
Driveway 2. As specified in Mitigation Measure TRA-3, the project applicant will install appropriate signage to prohibit 
eastbound left-turn movements during the p.m. peak hour at the Madison Street/Evans Street intersection. As shown in 
Tables 16.F, 16.G, and 16.H, all study intersections would operate at a satisfactory LOS with the implementation of the 
Mitigation Measures TRA-2 and TRA-3. Therefore, operational impacts related to conflict with an applicable plan, 
ordinance, or policy establishing measures of effectiveness for the performance of the circulation system would be less than 
significant with implementation of Mitigation Measures TRA-2 and TRA-3. 
 
Compliance Measures: In addition to Mitigation Measures TRA-2 and TRA-3, below, the project would comply with the 
following Compliance Measure to reduce traffic impacts during construction. 
 
Compliance Measure TR-1: Traffic Control Plan. A Traffic Control Plan shall be prepared for approval by the City of 

Riverside, Traffic Engineering Section City Engineer, or designee, and implemented during 
project construction. The Traffic Control Plan would be consistent with the City of Riverside 
WATCH Manual (Work Area Traffic Control Handbook) and the MUTCD (Manual on 
Uniform Traffic Control Devices). The Traffic Control Plan may include, but not be limited 
to, the following: 

  
 Provisions for temporary traffic control during all construction activities adjacent to 

public right-of-way to improve traffic flow on public roadways and ensure the safe 
access into and out of the site (e.g., warning signs, lights and devices, flag person); 

 Planning routine street closures outside of peak traffic hours (i.e., 7:00 a.m. to 9:00 a.m. 
and 4:00 p.m. to 6:00 p.m. Monday through Friday); 

 Rerouting construction trucks to reduce travel on congested streets; 

 Prohibiting construction-related vehicles from parking on public streets; 

 Providing safety precautions for pedestrians and bicyclists through such measures as 
alternate routing and protection barriers; 

 Scheduling construction-related deliveries, other than concrete and earthwork-related 
deliveries, so as to reduce travel during peak travel periods; 

 Obtaining the required permits for truck haul routes from the City of Riverside prior to 
the issuance of any permits for the project; 

 All emergency access to the project site and adjacent areas shall be kept clear and 
unobstructed during all phases of demolition and construction; and 

 Flag persons shall be trained to assist in emergency response by restricting or controlling 
the movement of traffic that could interfere with emergency vehicle access. 

 
Mitigation Measures: 
Mitigation Measure TRA-2: Madison Street/Driveway 2 Intersection. Prior to issuance of a Certificate of Occupancy, 

the Director of the City of Riverside Department of Building and Safety, or designee, shall 
verify that the Madison Street/Driveway 2 intersection has been converted from a full-access 
driveway to a right-in/right-out access by extending the median on Madison Street to the 
south of Driveway 2. 

 
Mitigation Measure TRA-3: Madison Street /Evans Street Intersection. Prior to issuance of a Certificate of Occupancy, 
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the developer shall supply to the City appropriate signage to prohibit eastbound left-turn 
movements during the p.m. peak hour. The City will be responsible for installing the left-turn
prohibition signage.    

 
b. Conflict with an applicable congestion management 

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

    

16b.  Response: (Source: General Plan 2025 Figure CCM-4 – Master Plan of Roadways, FPEIR Figure 5.15-4 –
Volume to Capacity (V/C) Ratio and Level of Service (LOS) (Typical 2025), Table 5.15-D – Existing and 
Future Trip Generation Estimates, Table 5.15-H – Existing and Typical Density Scenario Intersection Levels 
of Service, Table 5.15-I – Conceptual General Plan Intersection Improvement Recommendations, Table 5.15-J 
– Current Status of Roadways Projected to Operate at LOS E or F in 2025, Table 5.15.-K – Freeway Analysis 
Proposed General Plan, Appendix H – Circulation Element Traffic Study and Traffic Study Appendix, 
SCAG’s RTP) 

 
Less Than Significant Impact. The “2011 Riverside County Congestion Management Program” includes guidelines to 
more directly link land use, transportation, and air quality, thereby prompting reasonable growth management programs 
that will effectively utilize new transportation funds, alleviate traffic congestion and related impacts, and improve air 
quality. These guidelines establish a system of state highways and principal arterial roadways designated by the Riverside 
County Transportation Commission (RCTC). The adopted minimum Level of Service (LOS) threshold for CMP state 
highways and principal arterial roadways is LOS E, unless the intersection or segment had a lower LOS (LOS F) in 1991; 
these facilities are exempt from CMP deficiency plan requirements. Exhibit 4-1 in the CMP lists the exempt facilities, 
which include the project study area intersections and highway segments on Madison Street. Therefore, since the 
intersections and highway segments included in the study area are exempt from the CMP deficiency plan, a CMP analysis 
is not required. Additionally, the LOS standard and significance criteria used for this analysis is more conservative than the 
CMP thresholds of significance. Therefore, the TIA presents a more conservative analysis for evaluating project impacts 
within the study area. 
 

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

    

16c. Response: (Source: General Plan 2025 Figure PS-6 – Airport Safety Zones and Influence Areas) 
 

Less Than Significant Impact. The project site is located approximately 1.5 miles southeast of the Riverside Municipal 
Airport. The project site is located in Zone D of the Riverside Municipal Airport Land Use Compatibility Plan. Height 
limitations are imposed on projects within an airport hazard area so that structures or trees do not obstruct the airspace 
required for the flight of aircraft in landing or taking off at an airport or is otherwise hazardous to the landing or taking off 
of aircraft. However, according to the Riverside Municipal Airport Land Use Compatibility Plan, there is no height 
requirement within Zone D. 
 
In addition, the project site is within 20,000 feet (3.79 mi) of an airport and, according to the FAA Notice Criteria Tool, the 
project site falls within the 20,000-foot Federal Air Regulations (FAR) Part 77 Notification Area for Riverside Municipal 
Airport. Although there is not a height limitation for the project site, FAR Part 77 states that all applicants proposing any 
construction or alterations that may affect navigable airspace must file a Notice of Proposed Construction or Alteration 
(Form 7460-1) with the FAA. This notice will allow the FAA to conduct an initial screening determination regarding the 
proposed project. The initial screening determination from the FAA may state one of the following: 

 
a. The proposed project is not identified as an obstruction and would not be a hazard to air navigation; or 
b. The proposed project would be an obstruction unless reduced to a specified height and is presumed to be a hazard to 
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air navigation pending further study. 
 
If the proposed development is identified as a presumed hazard, the FAA may require further aeronautical study or allow the 
project to be revised to include a reduction in the height of the proposed improvements. After the FAA completes the 
additional aeronautical study, it will normally issue a Determination of Hazard to Air Navigation or a Determination of No 
Hazard to Air Navigation. 
 
The proposed project would be required to file a Form 7460-1, Notice of Proposed Construction or Alteration, with the FAA 
regional office at least 30 days prior to construction. For the proposed project, compliance would be required through 
Compliance Measure TRA-4. Through compliance with this notification requirement and incorporation of FAA 
recommendations, the proposed project would not result in a change to air traffic patterns, or a change in location that results 
in substantial safety risk. Therefore, impacts to air traffic patterns would be less than significant and no mitigation is 
required. 
 

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

    

16d. Response: (Source: Project Site Plans) 
 

Less Than Significant Impact. Vehicular access to the project site would be provided via two driveways on Madison 
Street. Vehicular traffic to and from the project site would utilize the existing network of regional and local roadways that 
serve the project site area. The proposed project would not introduce any new roadways or introduce a land use that would 
conflict with existing urban land uses in the surrounding area. The project would include a new median, new left-turn lane, 
and a modified traffic signal on Madison Street at the project site entrance (Driveway 2). Design of the proposed project, 
including curb cuts, ingress, egress, and other streetscape changes, would be subject to review by Traffic Engineering 
Section of the Public Works Department, as specified in Compliance Measure TRA-4. Therefore, the proposed project 
would not substantially increase hazards due to a design feature (e.g., sharp curves or dangerous intersections) or 
incompatible uses (e.g., farm equipment). Impacts related to hazardous design features would be less than significant and 
no mitigation is required. 
 

Compliance Measure: No mitigation is required; however, the following Compliance Measure is a regulatory 
requirement that would be implemented to reduce traffic impacts. 

Compliance Measure TRA-4: Prior to issuance of a grading permit, the project site plans, including improvements on 
Madison Street, curb cuts, ingress, egress, and other streetscape changes, shall reviewed 
and approved by the City of Riverside, Traffic Engineering Section City Engineer, or 
designee. 

e. Result in inadequate emergency access?     

16e.  Response: (Source: California Department of Transportation Highway Design Manual, Municipal Code, and 
Fire Code) 

 
Less Than Significant Impact. Direct access for emergency vehicles would be provided via the two driveways on Madison
Street. Sufficient space and turning radius for fire trucks would be provided on the project site around the proposed 
buildings. In addition to the two (2) existing fire hydrant along Madison Street, the proposed project includes five (5) fire 
hydrants located adjacent to the new retail buildings Major A, Major B, and Major C. The two driveways to the project site 
would remain open during construction, and project site access would be maintained. Therefore, implementation of the 
proposed project would not result in inadequate emergency access, resulting in a less than significant impact and 
no mitigation is required. 
 

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

16f. Response: (Source: FPEIR, General Plan 2025 Land Use and Urban Design, Circulation and Community 
Mobility and Education Elements, Bicycle Master Plan, School Safety Program – Walk Safe! – Drive Safe!)  

 
No Impact. The project would not affect adopted policies supporting alternative transportation and would be subject to 
compliance with policies, plans, and programs of the City and other applicable agencies regarding alternative modes of 
transportation. Pedestrians accessing the project may utilize pedestrian facilities (e.g., sidewalks and crosswalks) that are 
part of the surrounding street system. A sidewalk is located along Madison Street and can be used to access the project site. 
Magnolia Avenue, Indiana Avenue, and SR-91 are served by transit facilities (Riverside Transit Agency [RTA] Bus Routes 
1 and 14, and Commuter Route 216). Bus stops at the Madison Avenue/Indiana Avenue intersection and the Madison 
Avenue/Magnolia Avenue intersection are the closest bus stops to the project site. The project would not remove or 
relocate any alternative transportation access points. Therefore, the project does not conflict with adopted plans, policies, or 
programs supporting alternative transportation. No impact related to public transit, bicycle, or pedestrian facilities plans 
would occur and no mitigation is required. 
 

17. UTILITIES AND SYSTEM SERVICES. 
Would the project: 

    

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

    

17a. Response: (Source: General Plan 2025 Figure PF-2 – Sewer Facilities Map, FPEIR Figure 5.16-5 – Sewer 
Service Areas, Table 5.16-K – Estimated Future Wastewater Generation for the City of Riverside’s Sewer Service 
Area, Figure 5.8-1 – Watersheds, Wastewater Integrated Master Plan and Certified EIR) 

 
Less Than Significant Impact. The project is within the boundaries of the Santa Ana Regional Water Quality Control 
Board (RWQCB). Wastewater in the surrounding area is transported to the Riverside Regional Water Quality Control 
Plant. All new development is required to comply with all provisions of the NPDES program and the City’s Municipal 
Separate Sewer Permit (MS4), as enforced by the RWQCB. Therefore, the proposed project would not exceed applicable 
wastewater treatment requirements of the RWQCB with respect to discharges to the sewer system or storm water system 
within the City. Because the proposed project is required to adhere to the above regulations related to wastewater 
treatment, the project will have a less than significant impact. 
 

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

    

17b. Response: (Source: General Plan 2025 Table PF-1 – RPU PROJECTED DOMESTIC WATER Supply (AC-FT/YR),
Table PF-2 – RPU Projected Water Demand, RPU, FPEIR Table 5.16-G – General Plan Projected Water 
Demand for RPU Including Water Reliability for 2025, Table 5.16-K – Estimated Future Wastewater 
Generation for the City of Riverside’s Sewer Service Area, Figure 5.16-4 – Water Facilities and Figure 5.16-6 –
Sewer Infrastructure and Wastewater Integrated Master Plan and Certified EIR) 

 
No Impact. The project will not result in the construction of new or expanded water or wastewater treatment facilities. The 
project is consistent with the Typical Growth Scenario of the General Plan 2025 wherein future water and wastewater 
generation was determined to be adequate (see Tables 5.16-E, 5.16-F, 5.16-G, 5.16-H, 5.16-I, 5.16-J and 5.16-K of the 
General Plan 2025 Final PEIR). Therefore, the project will have no impact resulting in the construction of new water or 
wastewater treatment facilities or the expansion of existing facilities directly, indirectly, or cumulatively. 
 

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

17c. Response: (Source: FPEIR Figure 5.16-2 – Drainage Facilities) 
 
Less Than Significant Impact. The proposed project will result in an increase in impervious surface areas. Overall, the 
project will result in approximately 75 percent coverage with impervious surface area. This impervious area will generate 
increased storm water flows with potential to affect drainage facilities and require the provision of additional facilities. 
However, the Subdivision Code (Title 18, Section 18.48.020) requires drainage fees to be paid to the City for new 
construction. Fees are transferred into a drainage facilities fund that is maintained by Riverside County Flood Control and 
Water Conservation District. This section also complies with the California Government Code (Section 66483), which 
provides for the payment of fees for construction of drainage facilities. Fees are required to be paid as part of the conditions 
of approval/waiver for filing of a final map or parcel map. 
 
General Plan 2025 Policies PF 4.1 and PF 4.3 require the City to continue to routinely monitor its storm drain system and 
to fund and improve those systems as identified in the City’s Capital Improvement Plan. Implementation of these policies 
will ensure that the City is adequately served by drainage systems. The General Plan 2025 also includes policies and 
programs that will minimize the environmental effects of the development of such facilities. Therefore, the project will 
have a less than significant impact on existing storm water drainage facilities and would not require the expansion of 
existing facilities directly, indirectly, or cumulatively. 
 

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

    

17d. Response: (Source: FPEIR Figure 5.16-3 – Water Service Areas, Figure 5.16-4 – Water Facilities, Table 5.16-E 
– RPU Projected Domestic Water Supply AC-FT/YR, Table 5.16-F – Projected Water Demand, Table 5.16-G –
General Plan Projected Water Demand for RPU including Water Reliability for 2025) 

 
No Impact. The project will not exceed expected water supplies. The project is consistent with the General Plan 2025 
Typical Growth Scenario where future water supplies were determined to be adequate (see Tables 5.16-E, 5.16-F, 5.16-G, 
5.16-H, 5.16-I and 5.16-J of the General Plan 2025 Final PEIR). Therefore, the project will have no impact resulting in 
insufficient water supplies either directly, indirectly, or cumulatively. 
 

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

    

17e. Response: (Source: FPEIR Figure 5.16-5 – Sewer Service Areas, Figure 5.16-6 – Sewer Infrastructure, Table 
5.16-K – Estimated Future Wastewater Generation for the City of Riverside’s Sewer Service Area, and 
Wastewater Integrated Master Plan and Certified EIR) 

 
No Impact. The project will not exceed wastewater treatment requirements of the RWQCB. The project is consistent with 
the General Plan 2025 Typical Growth Scenario wherein future wastewater generation was determined to be adequate (see 
Table 5.16-K of the General Plan 2025 Final PEIR). Further, the current Wastewater Treatment Master Plan anticipates and 
provides for this type of project. Therefore, no impact related to wastewater treatment directly, indirectly, or cumulatively 
will occur. 
 

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

    

17f. Response: (Source: FPEIR Table 5.16-A – Existing Landfills and Table 5.16-M – Estimated Future Solid Waste 
Generation from the Planning Area, CalEEMod Appendix A)
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Less Than Significant Impact. The project includes the development of retail uses. Solid waste from construction and 
future operations will be transported to the Badlands Landfill, located east of the City of Moreno Valley. Badlands Landfill 
has a current remaining capacity of 8.3 million tons, a maximum daily load of 4,000 tons per day, and an average daily 
load of 2,195 tons per day. Construction of the project would generate waste. Per the California Green Building Code, a 
minimum of 50 percent of this debris will be diverted. In addition, the project would continuously generate waste from the 
restaurants, retail shops, and fitness center once operational. Based on the capacity and daily load of the landfill, it has 
sufficient permitted capacity to accommodate the project’s solid waste disposal needs. Therefore, impacts to landfill 
capacity directly, indirectly, and cumulatively will be less than significant. 
 

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

    

17g.  Response: (Source: California Integrated Waste Management Board 2002 Landfill Facility Compliance Study) 
 
No Impact. The California Integrated Waste Management Act under the Public Resource Code requires that local 
jurisdictions divert at least 50 percent of all solid waste generated by January 1, 2000. The City is currently achieving a 60 
percent diversion rate, well above state requirements. In addition, the California Green Building Code requires all 
developments to divert 50 percent of non-hazardous construction and demolition debris for all projects and all excavated 
soil and land clearing debris for all non-residential projects beginning January 1, 2011. The proposed project must comply 
with the City’s waste disposal requirements as well as the California Green Building Code. For these reasons, the project 
would not conflict with any federal, state, or local regulations related to solid waste. Therefore, no impact related to solid 
waste statutes will occur directly, indirectly, or cumulatively. 
 

18. MANDATORY FINDINGS OF SIGNIFICANCE.     

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

    

18a. Response: 
 
Less Than Significant Impact With Mitigation Incorporated. The proposed project’s impacts to biological resources 
and historical resources were analyzed in this Initial Study and all direct and cumulative impacts were determined to be no 
impact, a less than significant impact, or rendered a less than significant impact with implementation of mitigation. 
Therefore, impacts to biological resources and historical resources would be less than significant with implementation of 
mitigation, and no additional mitigation is required. 
 

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.) 

    

18b. Response:   
 

Less Than Significant Impact With Mitigation Incorporated. The proposed project’s potential cumulative impacts to Air 
Quality, Biological Resources, Cultural Resources, Hazards and Hazardous Waste, Noise, and Traffic were analyzed in this 
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Initial Study, and all cumulative impacts were less than significant or rendered less than significant with mitigation 
measures. 
 

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

    

18c. Response: 
 
Less Than Significant Impact With Mitigation Incorporated. Impacts related to air pollution and greenhouse gas 
emissions, noise, and hazards and hazardous waste that could potentially affect human beings directly or indirectly were 
analyzed in this Initial Study. All direct and cumulative impacts were less than significant or rendered less than significant 
with implementation of mitigation measures. 
 

 
 
Note:  Authority cited: Sections 21083 and 21087, Public Resources Code.  Reference: Sections 21080(c), 21080.1, 21080.3, 21082.1, 21083, 21083.3, 
21093, 21094, 21151, Public Resources Code; Sundstrom v. County of Mendocino, 202 Cal.App.3d 296 (1988); Leonoff v. Monterey Board of Supervisors, 
222 Cal.App.3d 1337 (1990). 
 

List of Mitigation Measures: 
 
Biological Resources: 
Mitigation Measure B-1:  Initial ground-disturbing activities (e.g., demolition, grading) should be conducted outside the 

bird nesting season (February 15 through August 31). If project activities are planned during 
the bird nesting season, nesting bird surveys should be conducted within 30 days prior to 
disturbance to ensure birds protected under the MBTA are not disturbed by demolition-related 
activities such as noise and increased human presence. 

 
The survey shall consist of full coverage of the on-site trees. If no active nests are found, no 
additional measures are required. If active nests are found, the nest locations shall be mapped 
by the biologist utilizing GPS equipment. The nesting bird species will be documented and, to 
the degree feasible, the nesting stage (e.g., incubation of eggs, feeding of young, near 
fledging). The biologist shall establish a no-disturbance buffer around each active nest. The 
buffer will be determined by the biologist based on the species present and surrounding 
habitat. No construction or ground disturbance activities shall be conducted within the buffer 
until the biologist has determined the nest is no longer active and has informed the 
construction supervisor that activities may resume. 

 
Cultural Resources: 
Mitigation Measure C-1: Denny’s Restaurant Repair. Prior to issuance of a grading permit, the City of Riverside 

Director of Building & Safety, or designee, shall ensure that the following note is added to the 
project plans: 

 
“Any deteriorated or damaged historic features shall be repaired rather than replaced. Where 
the severity of deterioration or damage requires replacement of a character-defining feature, 
the new feature shall match the old in design, color, texture, and other visual qualities and, 
where possible, materials. Replacement of missing features shall be substantiated by 
documentary, physical, or pictorial evidence.” 

 
Mitigation Measure PAL-1: The following measures are required to reduce impacts to paleontological resources to less than 

significant. 
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 A paleontologist shall be hired to develop a Paleontological Resource Impact Mitigation 
Program (PRIMP) for this project. The PRIMP shall include the methods that will be used 
to protect paleontological resources that may exist within the project area, as well as 
procedures for monitoring, fossil preparation and identification, curation into a repository, 
and preparation of a report at the conclusion of grading. 

 Excavation and grading activities in deposits with high paleontological sensitivity (Older 
Alluvial Fan Deposits) shall be monitored by a paleontological monitor following a 
PRIMP. No monitoring is required for excavations in rocks with no paleontological 
sensitivity (Artificial Fill). 

 If paleontological resources are encountered during the course of ground disturbance, the 
paleontological monitor shall have the authority to temporarily redirect construction away 
from the area of the find in order to assess its significance. 

 Collected resources shall be prepared to the point of identification, identified to the lowest 
taxonomic level possible, cataloged, and curated into the permanent collections of a 
scientific institution. 

 At the conclusion of the monitoring program, a report of findings shall be prepared to 
document the results of the monitoring program. 

 In the event that paleontological resources are encountered when a paleontological monitor 
is not present, work in the immediate area of the find shall be redirected and a 
paleontologist should be contacted to assess the find for significance. If determined to be 
significant, the fossil shall be collected from the field. 

 
Hazards and Hazardous Materials: 
Mitigation Measure HAZ-1 through HAZ-3: The following measures are required to reduce impacts to hazardous and 
hazardous materials to less than significant. 

Mitigation Measure HAZ-1: Prior to issuance of an occupancy permit, the applicant shall demonstrate that a passive          
vapor mitigation system (PVMS) has been installed as part of project construction and is operating at designed 
specifications. The system shall be designed to preclude entry of water into the system which would nullify potential 
contaminant measurements. This measure shall be implemented to the satisfaction of the Arcadia Engineering Services     
Division and Planning Division in consultation with the Los Angeles County Solid Waste Management Program/Local 
Enforcement Agency (LEA) and/or the local Certified Unified Program (CUPA) under the Los Angeles County Fire  
Department Health Hazardous Materials Division as appropriate regarding certification of the PVMS. 
 

Mitigation Measure HAZ-2: For one year after installation or after the project opens for public service, whichever is 
longer, the passive vapor mitigation system shall be tested at least monthly and the results provided to the City Planning 
Department. Indications of elevated volatile organic compounds (VOCs) or water entering the system shall be grounds to 
maintain monthly monitoring until such time as the results indicate at least 6 months of no demonstrable VOC levels or 
water infiltration. The developer shall submit a copy of the paid contract for this testing within three weeks after project 
approval, to the satisfaction of the City Development Services Department. 
 

Mitigation Measure HAZ-3: As an equivalent alternative to HAZ-1 and HAZ-2, the applicant may obtain a certification of 
remediation from a licensed geotechnical engineer after completion of all fuel tank removal and soil remediation activities 
and prior to issuance of a building permit. The certification must conclude the project and site will not constitute a public 
health hazard or substantial risk beyond applicable standards, and cite the applicable standards. It must further state that no 
passive vapor mitigation system is needed based on the results of the site remediation, and must be supported by appropriate 
onsite soil sampling and laboratory testing.  If this measure is implemented to the satisfaction of applicable divisions within 
the Development Services Department, the project will not have to implement HAZ-3 and HAZ-4. 
 
Noise: 
Mitigation Measure NOI-1: Construction Noise. Prior to issuance of building permits, the Director of the City of 

Riverside Department of Building and Safety, or designee, shall verify that all 
construction plans include notes stipulating the following: 
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 Construction activities shall be restricted within the City of Riverside to the hours of 
7:00 a.m. to 7:00 p.m., Monday through Friday, and 8:00 a.m. to 5:00 p.m. on 
Saturdays, and are prohibited on Sundays and federal holidays. 

 During all project site excavation and grading on site, the project contractors shall 
equip all construction equipment, fixed or mobile, with properly operating and 
maintained mufflers consistent with manufacturers’ standards. 

 The project contractor shall place all stationary construction equipment so that 
emitted noise is directed away from sensitive receptors nearest the project site. 

 The construction contractor shall locate equipment staging in areas that will create 
the greatest distance between construction-related noise sources and noise-sensitive 
receptors nearest the project site during all project construction. 

Transportation/Traffic: 
Mitigation Measure TRA-2: Madison Street/Driveway 2 Intersection. Prior to issuance of a Certificate of Occupancy, 

the Director of the City of Riverside Department of Building and Safety, or designee, shall 
verify that the Madison Street/Driveway 2 intersection has been converted from a full-access 
driveway to a right-in/right-out access by extending the median on Madison Street to the south 
of Driveway 2. 

 
Mitigation Measure TRA-3: Madison Street /Evans Street Intersection. Prior to issuance of a Certificate of Occupancy, 

the developer shall install appropriate signage to prohibit eastbound left-turn movements 
during the p.m. peak hour.  
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MANAGEMENT SUMMARY 

LSA Associates, Inc. is under contract to Peninsula Retail Partners/Hanover, PRP Madison LLC to 

prepare a Cultural Resources Assessment for the Madison Plaza Commercial Project (project) located 

at 3490 Madison Street, City of Riverside, California, Assessor’s Parcel Numbers 230-090-002, -003, 

-004, and -005 (approximately 8 acres). This work was completed pursuant to the California 

Environmental Quality Act (CEQA). The proposed project is for commercial development. 

A cultural resources records search and survey were conducted for the project. Results of the records 

search and survey indicate no archaeological or historic resources were identified within or near the 

project; the project area has been developed, disturbed, and obscured; and the sensitivity of the 

project for potential subsurface resources is low. Therefore, no further cultural resources 

investigations or monitoring are recommended. In the event any archaeological resources are 

identified during earthmoving activities, work in the area should be halted until the nature and 

significance of the find can be assessed by a qualified archaeologist. 

If human remains are encountered, State 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. The County Coroner must be notified of the find 

immediately. If the 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). With the permission of the landowner or his/her authorized representative, the MLD may 

inspect the site of the discovery. The MLD shall complete the inspection within 48 hours of 

notification by the NAHC. The MLD may recommend scientific removal and nondestructive analysis 

of human remains and items associated with Native American burials. 
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INTRODUCTION 

LSA Associates, Inc. (LSA) is under contract to Peninsula Retail Partners/Hanover, PRP Madison LLC 

to prepare a Cultural Resources Assessment for the Madison Plaza Commercial Project (project) located 

at 3490 Madison Street in the City and County of Riverside, California, Assessor’s Parcel Numbers 

230-090-002, -003, -004, and -005 (approximately 8 acres). This work was completed pursuant to the 

California Environmental Quality Act (CEQA; as amended January 1, 2015): Public Resources Code 

(PRC), Division 13 (Environmental Quality), Chapter 2.6 Section 21083.2 (Archaeological Resources) 

and Section 21084.1 (Historical Resources); and the Guidelines for CEQA (as amended December 1, 

2014), California Code of Regulations Title 14, Chapter 3, Article 5 Section 15064.5 (Determining the 

Significance of Impacts on Historical and Unique Archaeological Resources). 

The project is located on the northwest side of the intersection of Madison Street and the State Route 

91. The project site is located within Section 4, Township 4 South, Range 4 West, of the San 

Bernardino Base Line and Meridian, as shown on the 1988 United States Geological Survey (USGS) 

Riverside West, California 7.5-minute topographic quadrangle (Figure 1). 

NATURAL SETTING 

The natural setting of the project vicinity is presented based on the underlying theoretical assumption 

that humans and human societies are in continual interaction with the physical environment. Being an 

integral and major part of the ecological system, humans respond to the limits imposed by the 

environment by technological and behavioral adaptation. Locations of archaeological sites are based 

on the constraints of these interactions, whether it is proximity to a particular resource, topographical 

restrictions, or shelter and protection. Sites will also contain an assemblage of artifacts and ecofacts 

consistent with the particular interaction. 

Biology 

At an elevation of approximately 800 feet about mean sea level (AMSL), the project falls within the 

Lower Sonoran Life Zone (Bean 1977). This zone ranges from below sea level to an elevation of 

approximately 3,500 feet ASML and is represented in the Mojave and Colorado Deserts. Plants 

common to the area include cacti, desert agave, cheesebrush, catclaw, acacia, and seasonal grasses. 

Animals typically found within this zone include deer, coyote, foxes, rabbits, rodents, ravens, reptiles, 

and insects. The majority of the study area has been developed or disturbed. 

Geology 

The entire study area is within the north central Peninsular Ranges Geomorphic Province of 

California. This geomorphic province is characterized by a series of mountain ranges separated by 

northwest-trending valleys, sub-parallel to branching faults from the San Andreas Fault. The 

Peninsular Ranges Province extends 900 miles from the Transverse Ranges to the north and 

southward to the tip of Baja California (Norris and Webb 1976). The parcel is southwest of the San 

Jacinto Fault Zone and southwest of the Box Springs Mountains. The natural topography of the study 

area is characterized as valley lowland intersected by rolling hills and surrounded by mountain 

ranges. Mt. Rubidoux is less than four miles northeast of the project (Norris and Webb 1976). 



·|}þ91

MADISON STREET

VICTORIA AVENUE

MAGNOLIA AVENUE

ARLINGTON AVENUE

INDIANA AVENUE
ORCHARD STREET

FIGURE 1

Madison Plaza
Cultural Resources Assessment

Regional and Project Location
0 1000 2000
FEET

S!!N

I:\PRP1501\Reports\Cultural\fig1_RegLoc.mxd (12/9/2015)
SOURCE: USGS 7.5' Quad: Riverside West, 1980; County of Riverside, 2015.

?l
A»

%&l(

A»

!"a$

%&g(

A¥

!"a$

!"a$

%&h(

%&h(
!"̀$

Riverside County

Orange County

San Bernardino County

Los Angeles County

0 10 20
Miles

S!!N

Project Location

Project Area

Regional Location



 

L S A  A S S O C I A T E S ,  I N C .  C U L T U R A L  R E S O U R C E S  A S S E S S M E N T  

F E B R U A R Y  2 0 1 6  M A D I S O N  P L A Z A  C O M M E R C I A L  P R O J E C T  

 C I T Y  O F  R I V E R S I D E   

 

R:\PRP1501_Madison Plaza\Technical Studies\Cultural\AAA_PRP1501 archaeo report 1.31.16 revised_DG 12.16.16.docx (12/16/2016) 3 

Hydrology 

The nearest water source is the Santa Ana River, which is within two miles north of the project. This 

river is the largest stream system in Southern California, extending from its headwaters in the San 

Bernardino Mountains over 100 miles southwest to the Pacific. Average annual precipitation ranges 

from 12 inches per year in the coastal plain to 40 inches per year in the San Bernardino Mountains to 

the north (Beck and Haas 1974). Precipitation usually occurs in the form of winter rain, with warm 

monsoonal showers in summer. Winter and spring floods commonly result from storms during wet 

years. Before European American settlement, the Santa Ana River was a perennial stream flowing 

from the San Bernardino and San Gabriel Mountains to the Pacific Ocean. Many springs, marshes, 

swamps, and bogs were interspersed throughout the watershed (Beck and Haase 1974). 

CULTURAL SETTING 

Prehistory 

The description of various prehistoric stages or chronologies identifying cultural evolution in the 

Southern California area has been attempted numerous times. Several of these chronologies are 

reviewed in Moratto (1984). No single description is universally accepted. The various chronologies 

are based primarily on material developments identified by researchers familiar with sites in a region, 

and variation exists essentially due to the differences in those items found at the sites. Small 

differences occur over time and space, which combine to form patterns that are variously interpreted. 

Currently, two primary regional culture chronology syntheses are commonly referenced in the 

archaeological literature. The first, Wallace (1955), describes four cultural horizons or time periods: 

Horizon I – Early Man (9000–6500 BC), Horizon II – Milling Stone Assemblages (6500–2000 BC), 

Horizon III – Intermediate Cultures (2000 BC–AD 200), and Horizon IV – Late Prehistoric Cultures 

(AD 200–historic contact). This chronology was refined (Wallace 1978) using absolute chronological 

dates unavailable in 1955. 

The second cultural chronology (Warren 1968) is based broadly on Southern California prehistoric 

cultures, and was also revised (Warren 1984; Warren and Crabtree 1986). Warren’s chronology 

includes five periods in prehistory: Lake Mojave (7000–5000 BC), Pinto (4000–3000 BC), Gypsum 

(1000 BC–AD 1), Saratoga Springs (AD 500–1000), and Protohistoric (AD 1500–historic contact). 

Changes in settlement pattern and subsistence focus are viewed as cultural adaptations to a changing 

environment, which begins with gradual environmental warming in the late Pleistocene, continues 

with the desiccation of the desert lakes, followed by a brief return to pluvial conditions, and 

concludes with a general warming and drying trend, with periodic reversals that continue to the 

present (Warren 1986). 

ETHNOGRAPHY 

The project area is situated near the intersection of the traditional tribal boundaries of the Cahuilla, 

Gabrielino, and Luiseño (Bean and Smith 1978; Kroeber 1925). According to Bean (1978), the 

Cahuilla probably occupied the project area at the time of Spanish contact. 
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Typically, the native culture groups in Southern California are named after nearby Spanish period 

missions, and such is the case for these coastal Takic populations. For instance, the term “Gabrielino” is 

applied to the natives inhabiting the region around Mission San Gabriel, and “Luiseño” was given to 

those native people living within the “ecclesiastical jurisdiction of Mission San Luis Rey... [and who 

shared] an ancestral relationship which is evident in their cosmogony, and oral tradition, common 

language, and reciprocal relationship in ceremonies” (Oxendine 1983). The Cahuilla are one exception 

to this naming convention, as their territory was distant enough from the missions for them to be only 

marginally affected and assimilated by the missions in the last few years of the Spanish period. 

The territory of the Cahuilla included most of Riverside County and portions of San Bernardino, San 

Diego, and Imperial Counties (Bean 1978). The territory of the Gabrielino included portions of Los 

Angeles, Orange, and San Bernardino Counties during ethnohistoric times, and also extended inland 

into northwestern Riverside County (Kroeber 1925; Heizer 1968). The territory of the Luiseño 

included portions of San Diego, Riverside, and Orange Counties (Kroeber 1925; Heizer 1978). 

The Gabrielino, Cahuilla, and Luiseño were all hunters and gatherers; these Native American groups 

shared similar semi-sedentary lifestyles. They caught and collected seasonally available food 

resources, living in permanent communities along watercourses. Individuals from these villages took 

advantage of the varied resources available. Seasonally, as foods became available, native groups 

moved to temporary camps to collect plant foods and to conduct communal rabbit and deer hunts. 

Unlike the landlocked Cahuilla, the territories of the Gabrielino and Luiseño included coastline, 

allowing them to establish seasonal camps along the coast and near bays and estuaries to gather 

shellfish and hunt waterfowl (Hudson 1971). 

Gabrielino 

The Gabrielino were hunters and gatherers who utilized food resources along the coast as well as 

inland areas of Los Angeles, Orange, San Bernardino and Riverside Counties during ethnographic 

times (Kroeber 1925; Heizer 1968). 

The lifestyle of the Gabrielino was considered semi-sedentary, living in permanent communities near 

inland watercourses and coastal estuaries. They caught and collected seasonally available food, and 

moved to temporary camps to collect plant resources such as acorns, buckwheat, berries, and fruit as 

well as conducting communal rabbit and deer hunts. Seasonal camps were also established along the 

coast and near estuaries where they would gather shellfish and hunt waterfowl (Hudson 1971). 

Social organization for the Gabrielinos was focused on families living in small communities. 

Patrilineally organized, extended families would occupy villages; both clans and villages would 

marry outside of the clan or village (Heizer 1968). The villages were administered by a chief whose 

position was patrilineal, passed from the father to the son. Spiritual and medical activities were 

guided by a shaman; group hunting and fishing were supervised by individually appointed male 

leaders (Bean and Smith 1978). 

Cahuilla 

The other Native American tribe inhabiting the Santa Ana River area was the Cahuilla, whose 

traditional territory encompassed diverse topography ranging from the Salton Sink to the San 
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Bernardino Mountains and San Gorgonio Pass (Bean 1978; Kroeber 1925). The Cahuilla were 

generally divided into three groups: Desert Cahuilla, Mountain Cahuilla, and Pass Cahuilla (Kroeber 

1925). Like other Southern California Native American tribes, the Cahuilla were semi-nomadic 

peoples leaving their villages and using temporary camps near available plant and animal resources. 

Cahuilla villages usually were in canyons or near adequate sources of water and food plants. The 

immediate village territory was owned in common by a lineage group or band. The other lands were 

divided into tracts owned by clans, families, or individuals. Trails used for hunting, trading, and 

social interaction connected the villages. Each village was near numerous sacred sites that included 

rock art panels (Bean and Shipek 1978). 

Social organization of the Cahuilla was patrilineal clans and kinships groups known as moieties. 

Lineages within a clan cooperated in defense, subsistence activities, and religious ceremonies. Most 

lineages owned their own village sites and resource plots; although the majority of their territory was 

open to all Cahuilla people (Bean 1978). 

Luiseño 

Prior to Spanish occupation of California, the territory of the Luiseño extended along the coast from 

Agua Hedionda Creek to the south, Aliso Creek to the northwest, and the Elsinore Valley and 

Palomar Mountain to the east. These territorial boundaries were somewhat fluid and changed through 

time. They encompassed an extremely diverse environment that included coastal beaches, lagoons 

and marshes, inland river valleys and foothills, and mountain groves of oaks and evergreens (Bean 

1978; Bean and Shipek 1978). 

The Luiseño lived in small communities, which were the focus of family life. Patrilineally linked, 

extended families occupied each village (Kroeber 1925; Bean and Shipek 1978). The Luiseño 

believed in the idea of private property. Property rights covered items and land owned by the village 

as well as items (houses, gardens, ritual equipment, trade beads, eagle nests, and songs) owned by 

individuals. Trespass against any property was punished (Bean and Shipek 1978). Luiseño villages 

were politically independent, and were administered by a chief, who inherited his position from his 

father. 

Luiseño subsistence was based primarily on seeds like acorns, grass seed, manzanita, sunflower, sage, 

chía, and pine nuts and game animals such as deer, rabbit, jackrabbit, wood rat, mice, antelope, and 

many types of birds (Bean and Shipek 1978). Seeds were dried and ground to be cooked into a mush. 

The Luiseño utilized fire for crop management and communal rabbit drives (Bean and Shipek 1978). 

HISTORIC CONTEXT 

In California, the historic era is generally divided into three periods: the Spanish Period (1769 to 

1821), the Mexican Period (1821 to 1848), and the American Period (1848 to present). Early 

exploration of the Riverside County area began slowly until 1772 when Lieutenant Pedro Fages, then 

the military governor of San Diego, crossed through the San Jacinto Valley. 
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Spanish Period 

On January 8, 1774, the Juan Bautista de Anza expedition crossed the Colorado River and entered 

California. Bautista de Anza’s second excursion into Riverside County included 29 soldiers and their 

wives and children, who would form the new community at the Presidio of San Francisco (Beattie 

1925). 

With the Spanish intrusion of the late 18
th
 century came a drastic change in lifestyle for the natives of 

Southern California. Incorporation of the indigenous populations into the mission system generally led 

to the disruption of native cultures and changes in subsistence and land use practices (Harley 1988). 

Mexican Period 

In 1821, Mexico overthrew Spanish rule, and the missions began to decline. By 1833, the Mexican 

government passed the Secularization Act, and the missions, reorganized as parish churches, lost their 

vast land holdings, and released their neophytes. In 1834, a prominent group of Californians, 

including the Lugos, the Vallejos, the Picos, and the Ortegas, coerced Governor Figueroa into 

creating the “Provisional Regulations.” These regulations made mission lands available for their 

occupation (Beattie and Beattie 1939). 

During the Mexican Period, the ranchos were predominantly devoted to cattle, with great tracts of land 

used for grazing. Until the Gold Rush of 1849, livestock and horticulture dominated the economics of 

California (Ingersoll 1904; Beattie 1925; Beattie and Beattie 1951). Sixteen ranchos were granted in 

Riverside County; one of these was the Sobrante de San Jacinto, granted to Miguel de Pedrorena and 

Rosario Estudillo de Agüirre, comprising over one hundred thousand acres (the project area is on the 

southwestern corner of the former rancho lands). The other nearby rancho from which the Riverside 

community and project development takes its name is La Sierra (meaning “the saw-toothed mountain 

range”). La Sierra was granted by Mexican Governor Pio Pico to Vicente Yorba in 1846. 

American Period 

As travel along the Santa Fe Trail during the early American Period brought more settlers, the pattern 

of settlement developed along the Santa Ana and San Jacinto waterways. The Southern Pacific 

Railroad completed its line from Los Angeles through the San Gorgonio Pass in 1876. The trains 

were eventually used to transport settlers into the area, creating a period of agricultural and land 

development, ultimately resulting in the establishment of Riverside County in 1893. Transportation, 

agriculture, and the control of water have continued to be central themes in the settlement, 

development, and growth of Riverside County (Robinson 1979). 

The City of Riverside. In 1870, the Southern California Colony Association was established on an 

8,600-acre plot of land in what would become the City of Riverside. A map was drawn to subdivide a 

mile square area near the center of the Colony into blocks approximately 2½ acres each. This was 

designated as the “Town of Riverside” and was intended for urban development consisting of a 

commercial core surrounded by residential blocks. Northeast and southwest of the mile square, 

Colony lands were divided into farm lots, each approximately 10 acres in size. Five years later, the 

Riverside Land and Irrigating Company gained control over the original Colony, adding some 15,000 
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acres to the original Colony’s lands (Lech 2004). After experimenting with various agricultural crops, 

many of which failed, growers within this area began cultivating citrus crops. The success of a new 

strain of orange, the Washington Navel, quickly landed Riverside on the map as a producer of high 

quality citrus (Lech 2004). 

METHODS 

Records Search 

On December 10, 2015, LSA archaeologist Gini Austerman performed a records search at the Eastern 

Information Center (EIC), located at the University of California, Riverside. It included a review of 

all recorded historic and prehistoric archaeological sites within one mile of the project, as well as a 

review of known cultural resource survey and excavation reports. In addition, the California State 

Historic Property Data File (HPD), which includes the National Register of Historic Places (National 

Register), California Register of Historical Resources (California Register), California Historical 

Landmarks (CHL), California Points of Historical Interest (CPHI), and various local historic registers 

and historic maps were examined. 

Additional Research 

Historic aerials and topographic maps were reviewed for information relating to the historic use of the 

parcel. 

AB 52  

In accordance with the requirements of AB 52, the City made coordination requests to Native 

American Indian Tribes (Tribes) on November 19, 2015. In response to the request, two Tribes 

responded. The Morongo Band of Mission Indians indicated they have no additional information or 

immediate concerns regarding the project, but to contact the Tribe immediately and follow their 

Standard Development Conditions should cultural artifacts or human remains be discover. The San 

Manuel Band of Mission Indians indicated the project is outside of their ancestral territory, and 

recommended other Tribe’s be contacted. Exhibit 1 contains the City’s AB 52 Tribal Contacts List 

and the two tribal responses.  

Field Survey 

On December 23, 2015, Ms. Austerman completed a pedestrian survey of all accessible exposed areas 

of the project parcel. Portions of the property were surveyed in systematic parallel transects spaced by 

approximately 10 meters (approximately 30 feet), where possible. Special attention was given to areas 

of exposed soil for surface artifacts and features and to stratigraphy and rodent burrows for evidence 

of buried midden. The purpose of this survey was to identify and document, prior to the beginning of 

ground-disturbing activities, any cultural resources and thus also to identify any area(s) that might be 

sensitive for buried cultural resources. 
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RESULTS 

Records Search 

Data from the EIC noted 28 cultural resources within a mile of the project; none of which is within 

the project parcel. These sites consist of two historic water conveyance canals (33-4495 and 33-

4791); one historic street (33-11361, Victoria Avenue); one CPHI, No. RIV-20 (33-9683, the Parent 

Washington Naval Orange Tree); seven historic-period buildings; and 17 residences. Three of the 

resources have been recommended eligible for the National Register (33-11880, 33-11885, and 33-

17262). The remaining resources have been recommended as not significant. 

Table A lists the cultural resources and reports within a one-mile radius of the project area that are 

mapped, documented on Department of Parks and Recreation (DPR) forms, and on file at the EIC. 

Table A: Cultural Resources and Reports within a 1-Mile Radius of the Project Area 

Primary # Site Description Status Code 

33-4495 Riverside Upper Canal 7N1 

33-4791 Riverside Lower Canal 6Z 

33-5577 2612 Madison Street c. 1924 residence 5S1 

33-9683 Parent Washington Naval Orange Tree Plaque #20 HPOI 

33-9741 6865 Glacier Drive c. 1951 residence 5D1 

33-9742 6875 Glacier Drive c. 1951 residence 5D1 

33-11361 Victoria Avenue NR 

33-11634 4922 Arlington Avenue c. 1936 residence-turned-business 5S1 

33-11635 4948 Arlington Avenue c. 1937 residence 5S1 

33-11880 3020 Madison Avenue ‘Casa Blanca School’ NR3 

33-11885 7155 Magnolia Avenue; Pliney Evans Home c. 1913 NR3 

33-12838 6869 Indiana Avenue c. 1951 residence-turned-commercial  6Z 

33-12842 3280 Jane Street c. 1953 residence 6Z 

33-13219 7265 Indiana Avenue c. 1955 residence 6Z 

33-13220 7293 Indiana avenue c. 1926 residence 6Z 

33-13293 7257 Indiana Avenue c. 1929 residence 5S1 

33-13294 7259 Indiana Avenue c. 1946 residence 6Z 

33-14380 3410 Washington Street c. 1907 residence 6Z 

33-14381 3422 Washington Street c. 1907 residence 6Z 

33-17250 7072 Indiana Avenue c. 1927 residence 5S1 

33-17251 7060 Indiana Avenue c. 1927 residence 5S1 

33-17262 3407 Washington Street c. 1927 residence 3B 

33-18046 7605 Evans Street c. 1948 garage structure 7 

33-18047 7615 Evans Street Electrical Sub Station c. 1950 7 

33-18048 7635 Evans Street c. 1948 building 7 

33-18199 7166 Indiana Avenue c. 1925 residence 6Z 

33-18250  4654 Sierra Street c. 1906 5S2 

33-24721  William Cooper House c. 1909 5S1 
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Table A: Cultural Resources and Reports within a 1-Mile Radius of the Project Area 

Primary # Site Description Status Code 

Status Codes: 

HPOI: Historic Point of Interest 
NR: National Register 

NR3: National Register 3 

3B: Appears eligible for National Register both individually and as a contributor to a National Register eligible district through survey 
evaluation. 

7N1: May become eligible for National Register as separate when its integrity is restored. 

5D1: Contributor to a district that is listed or designated locally. 
5S1: Listed in a local register 

5S2: Individual property eligible for listing in a local register 
6Z: Found ineligible for National Register, California Register, and local register 

7: Not evaluated or needs evaluation 

Reports 

Data from the EIC indicate that there have been eight previous cultural resource studies conducted in 

the records search area, one of which (RI-5754) includes the project. In February 2003, CRM Tech 

conducted a study for Arlington Redevelopment Project Amendment No. 3 in the City of Riverside 

(Tang et al. 2003). This 236-acre study included four individual study areas (Sub-Areas 1–4) in the 

Arlington area for the Riverside Redevelopment Agency. During the course of the study, 30 historic-

period buildings were documented as well as two post-World War II residential tracts. No historic 

properties were identified within the current project. 

Additional Research 

Historic aerials and topographic maps ranging from 1901 through the present were reviewed. The 

aerial photographs indicate that the property was used for citrus in 1948 and that, by 1966, the 

property had been developed for commercial use. 

The topographic maps indicate that the property was vacant from 1901 until 1955. By 1955, the 

property had been developed as a citrus grove; however, the 1962 map indicates the grove had been 

removed and the property set aside for development. The 1969 topographic map noted the 

commercial building on the property (Historicaerials.com). 

Field Survey 

The field survey revealed the entire property has been developed. The majority of the ground surface 

was covered by asphalt (Figure 2), resulting in ground visibility of approximately less than 10 

percent. A Denny’s restaurant, currently in operation, is located in the northeastern portion of the 

property; a large abandoned commercial structure is situated in the southern portion. The area behind 

these buildings is currently being used as a parking lot whereas the portion behind and to the west of 

the structures retains remnants of asphalt and dirt. A water conveyance feature and flood control drain 

are within this southwestern portion of the property (Figure 2). No archaeological or historic 

resources were identified during the survey. 
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FINDINGS AND RECOMMENDATIONS 

A cultural resources records search, historic research, and pedestrian survey were conducted for the 

project. Results of the records search and survey indicate that no archaeological or historic resources 

were identified within or near the project. The entire project has been previously disturbed and 

developed. The sensitivity of the project for potential subsurface resources is negligible. Therefore, 

no further cultural resources investigations or monitoring are recommended. In the event any 

archaeological resources are identified during earthmoving activities, work in the area should be 

halted until the nature and significance of the find can be assessed by a qualified archaeologist. 

If human remains are encountered, State 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 PRC Section 5097.98. The County Coroner must be notified of the find immediately. If 

the remains are determined to be prehistoric, the Coroner will notify the NAHC, which will determine 

and notify an MLD. With the permission of the landowner or his/her authorized representative, the 

MLD may inspect the site of the discovery. The MLD shall complete the inspection within 48 hours 

of notification by the NAHC. The MLD may recommend scientific removal and nondestructive 

analysis of human remains and items associated with Native American burials. 



FIGURE 2
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   MORONGO CULTURAL 
HERITAGE PROGRAM                                                                                                 

12700 PUMARRA RD BANNING, CA 92220                                                                           
OFFICE 951-755-5025 FAX 951-572-6004 

Date: December 2, 2015 
 
Re: PLANNING CASES P15-0847 (CUP), P15-0848 (SPR), P15-0849 (LLA), P15-0850 (DR) & P15-0851 (L&I): 
Proposal by Greg Lukosky of HFC/PRP Properties Madison, LLC, to consider a Conditional Use Permit, 
Site Plan Review, Lot Line Adjustment, Design Review, and Landscape & Irrigation Design Review for the 
construction of 68,759 SF of new commercial retail, including a fitness club, existing Denny’s to remain. 
 
Dear,  
Candice Assadzadeh 
Assistant Planner 
City of Riverside 
 
Thank you for contacting the Morongo Band of Mission Indians regarding the above referenced 
project(s).  The tribe greatly appreciates the opportunity to comment on the project.  After reviewing 
our records and consulting with our tribal elders and cultural experts, we would like to respectfully offer 
the following comments and/or recommendations: 
 
___  The project is outside of the Tribe’s current reservation boundaries and is not within an area 

considered to be a traditional use area or one in which the Tribe has cultural ties (i.e. Cahuilla or 
Serrano Territory).  We recommend contacting the appropriate tribes who have cultural 
affiliation to the project area.  We have no further comments at this time. 

 
_X_ The project is outside of the Tribe’s current reservation boundaries but within in an area 

considered to be a traditional use area or one in which the Tribe has cultural ties (i.e. Cahuilla or 
Serrano Territory).  At this time, we are not aware of any cultural resources on the property; 
however, that is not to say there is nothing present.  At this time, we ask that you impose 
specific conditions regarding all cultural and/or archaeological resources and buried cultural 
materials on any development plans or entitlement applications (see Standard Development 
Conditions attachment). 

 
___ The project is outside of the Tribe’s current reservation boundaries but within in an area 

considered to be a traditional use area or one in which the Tribe has cultural ties (i.e. Cahuilla or 
Serrano Territory).  At this time we ask that you impose specific conditions regarding all cultural 
and/or archaeological resources and buried cultural materials on any development plans or 
entitlement applications (see Standard Development Conditions attachment). Furthermore, we 
would like to formally request the following: 

 
___ A thorough records search be conducted by contacting one of the CHRIS (California 

Historical Resources Information System) Archaeological Information Centers and have a 
copy of the search results be provided to the tribe. 

 
___ A comprehensive archaeological survey be conducted of the proposed project property 

and any APE’s (Areas of Potential Effect) within the property.  We would also like to 



 

 

request that a tribal monitor be present during the initial pedestrian survey and that a 
copy of the results be provided to the tribe as soon as it can be made available. 

 
___ Morongo would like to request that our tribal monitors be present during any test pit or 

trenching activities and any subsequent ground disturbing activities during the 
construction phase of the project. 

 
___ The project is located with the current boundaries of the Morongo Band of Mission Indians 

Reservation.  Please contact the Morongo Band of Mission Indians planning department for 
further details.    

 
Once again, the Morongo Band of Mission Indians appreciates the opportunity to comment on this 
project.  Please be aware that receipt of this letter does not constitute “meaningful” tribal consultation 
nor does it conclude the consultation process.  This letter is merely intended to initiate consultation 
between the tribe and lead agency, which may be followed up with additional emails, phone calls or 
face-to-face consultation if deemed necessary.  If you should have any further questions with regard to 
this matter, please do not hesitate to contact me at your convenience. 
 
Very truly yours, 
 
 
Raymond Huaute 
Cultural Resource Specialist 
Morongo Band of Mission Indians 
Email: rhuaute@morongo-nsn.gov 
Phone: (951) 755-5025 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

mailto:rhuaute@morongo-nsn.gov


 

 

 
 
 

Standard Development Conditions 
 

 
The Morongo Band of Mission Indians asks that you impose specific conditions regarding cultural and/or 
archaeological resources and buried cultural materials on any development plans or entitlement 
applications as follows: 
 

1. If human remains are encountered during grading and other construction excavation, work in 
the immediate vicinity shall cease and the County Coroner shall be contacted pursuant to State 
Health and Safety Code §7050.5.   
 

2. In the event that Native American cultural resources are discovered during project 
development/construction, all work in the immediate vicinity of the find shall cease and a 
qualified archaeologist meeting Secretary of Interior standards shall be hired to assess the find.  
Work on the overall project may continue during this assessment period.   

 
a. If significant Native American cultural resources are discovered, for which a Treatment Plan 

must be prepared, the developer or his archaeologist shall contact the Morongo Band of 
Mission Indians.  

  
b. If requested by the Tribe1, the developer or the project archaeologist shall, in good faith, 

consult on the discovery and its disposition (e.g. avoidance, preservation, return of artifacts 
to tribe, etc.).    

                                                           
1 The Morongo Band of Mission Indians realizes that there may be additional tribes claiming cultural 
affiliation to the area; however, Morongo can only speak for itself.  The Tribe has no objection if the 
archaeologist wishes to consult with other tribes and if the city wishes to revise the condition to recognize 
other tribes.   
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EXECUTIVE SUMMARY 

LSA Associates, Inc. (LSA) was retained by Peninsula Retail Partners to prepare an air quality and 
greenhouse gas (GHG) analysis for a proposed commercial/restaurant development project (proposed 
project) to be located in the City of Riverside (City), County of Riverside, California. 
 
The air quality study provides a discussion of the proposed project, the physical setting of the project 
area, and the regulatory framework for air quality. The report provides data on existing air quality and 
evaluates potential air quality impacts associated with the proposed project. Modeled air quality 
levels are based on trip generation rates provided for the proposed land uses (LSA 2016).  
 
Emissions with regional effects during project construction, calculated with the California Emissions 
Estimator Model (CalEEMod) (Version 2013.2.2), would not exceed criteria pollutant thresholds 
established by the South Coast Air Quality Management District (SCAQMD). Compliance with 
SCAQMD Rules and Regulations during construction would reduce construction-related air quality 
impacts from fugitive dust emissions and construction equipment emissions. Standard dust 
suppression measures recommended by SCAQMD for short-term construction activities were 
identified to meet SCAQMD emissions thresholds. The proposed project would not exceed the 
localized significance thresholds (LSTs).  
 
Historical air quality data show that existing carbon monoxide (CO) levels for the project area and the 
general vicinity do not exceed either State or federal ambient air quality standards. The CO 
concentrations in the project area are much lower than the federal and State CO standards. The 
proposed project would not result in measureable or significant increases in CO concentrations at 
intersections in the project vicinity. Therefore, project-related traffic would not significantly affect 
local CO levels under future-year conditions, and the CO concentrations would be below the State 
and federal standards. No significant impact on local CO levels would occur. Pollutant emissions 
from project operation, also calculated using CalEEMod, would not exceed SCAQMD thresholds for 
any criteria pollutants. LSTs would not be exceeded by long-term emissions from the operation of the 
project.  
 
The proposed project is located in the County of Riverside, which has been identified to have 
ultramafic rock in its soil. However, no such material has been found in the project vicinity in the past 
25 years. Therefore, the potential risk for naturally occurring asbestos during project construction is 
small and less than significant. 
 
This analysis also addresses the potential of the project to affect global climate change. Short-term 
construction and long-term operational emissions of the principal GHGs, including carbon dioxide 
and methane, are quantified, and their significance relative to the California Air Resources Board 
(ARB) Scoping Plan is discussed.  
 
In December 2008, SCAQMD adopted an interim GHG threshold of significance for projects that 
includes determining GHG emissions significance by determining whether the project is consistent 



 

R:\PRP1501_Madison Plaza\Technical Studies\AQ\Air Quality 081016 revised.docx (12/16/16) ii 

with a GHG reduction plan that is part of a local General Plan. This concept is equivalent to the 
existing consistency determination requirements in the California Environmental Quality Act 
(CEQA) Guidelines, Sections 15064(h)(3), 15125(d), or 15152(a).  
 
According to the Climate Action Plan (CAP) for the City of Riverside, projects that require a 
discretionary approval must implement project design measures that are consistent with the GHG 
emission reduction targets of at least 15 percent.  The proposed Project incorporates a number of design 
measures that would reduce operational GHG emissions. These features include but are not limited to: 
incorporating energy-efficient building design; construction waste diversion; implementing a water 
conservation strategy; installing electric vehicle charging stations; and implementing a bicycle parking 
program. 
 
The incorporation of design measures (including those noted above, among others detailed in this report) 
will help reduce the overall GHG emissions from construction and operation of the proposed Project.  
The proposed Project would be consistent with applicable policies in the City’s CAP and General Plan for 
promoting sustainability and reducing GHGs.  Thus, the proposed Project is consistent with all relevant 
local plans adopted for the purpose of reducing GHG emissions. 
 
As no project-level or cumulative significant GHG impacts are anticipated for the Project, no 
mitigation measures are required. 
 
The proposed uses are consistent with the designation of the City’s Zoning Code for the project site 
and its surrounding area, which is consistent with the City’s General Plan. The City’s General Plan is 
consistent with the Southern California Association of Governments Regional Comprehensive Plan 
Guidelines and the SCAQMD Air Quality Management Plan (AQMP). Therefore, the proposed 
project is consistent with the General Plans and the regional AQMP. 
 
This evaluation was prepared in conformance with appropriate standards, utilizing procedures and 
methodologies in the SCAQMD CEQA Air Quality Handbook (SCAQMD 1993) and associated 
updates. Air quality data posted on the ARB and United States Environmental Protection Agency 
websites are included to document the local air quality environment. 
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IPCC Intergovernmental Panel on Climate Change 
lbs/day pounds per day 
LOS level of service 
LSA LSA Associates, Inc. 
LST localized significance threshold 
m meter(s) 
mg/m3 milligrams per cubic meter 
mi mile(s) 
MMT million metric tons 
MMT CO2e million metric tons of carbon dioxide equivalent 
MMT CO2e/yr million metric tons of carbon dioxide equivalent per year 
mpg miles per gallon  
mph miles per hour  
MPO Metropolitan Planning Organization 
MT metric tons 
MT CO2e metric tons of carbon dioxide equivalent  
MT CO2e/yr metric tons of carbon dioxide equivalent per year  
MW megawatts 
N2O nitrous oxide 
NAAQS national ambient air quality standards 
NAST National Assessment Synthesis Team  
NEPA National Environmental Policy Act  
NHTSA National Highway Traffic Safety Administration  
NO nitric oxide  
NO2 nitrogen dioxide  
NOX nitrogen oxides  
O3 ozone (or smog) 
OMB White House Office of Management and Budget  
OPR Governor’s Office of Planning and Research 
PFCs perfluorocarbons 
PM particulate matter 
PM10 particulate matter less than 10 microns in size  
PM2.5 particulate matter less than 2.5 microns in size  
ppm parts per million 
PRC Public Resources Code  
ROCs reactive organic compounds 
ROGs reactive organic gases  
RRG Riverside Restorative Growthprint  
RRG-CAP Riverside Restorative Growthprint Climate Action Plan 
RRG-EPAP Riverside Restorative Growthprint Economic Prosperity Action Plan 
RTP/SCS Regional Transportation Plan/Sustainable Communities Strategy 



 

R:\PRP1501_Madison Plaza\Technical Studies\AQ\Air Quality 081016 revised.docx «12/16/16» vii 

SB Senate Bill 
SBBM San Bernardino Baseline and Meridian 
SCAG Southern California Association of Governments  
SCAQMD South Coast Air Quality Management District  
sf square feet/foot 
SF6 sulfur hexafluoride 
SIP State Implementation Plan 
SO2 sulfur dioxide  
SOX sulfur oxides 
SR-91 State Route 91 
SRA Source Receptor Area 
State State of California 
Subregional CAP Subregional Climate Action Plan 
TACs toxic air contaminants  
T-BACT toxics best available control technology  
UNEP United Nations Environment Programme 
UNFCCC United Nations Framework Convention on Climate Change  
Update First Update to the Scoping Plan (California Air Resources Board) 
USC United States Code  
USGS United States Geological Survey 
VMT vehicle miles traveled  
VOCs volatile organic compounds 
Working Group GHG CEQA Significance Threshold Working Group  
WRCOG Western Riverside Council of Governments 
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INTRODUCTION 

This air quality and greenhouse gas (GHG) analysis has been prepared to evaluate the potential air 
quality impacts and the need for any mitigation measures associated with the proposed 
commercial/restaurant development project (project) in the City of Riverside (City), County of 
Riverside (County), California. This report provides a project-specific air quality and GHG analysis 
by examining the impacts of the proposed uses on adjacent sensitive land uses as well as the impacts 
on the proposed uses on the project site, and evaluating any mitigation measures required as part of 
the project design. Guidelines identified by the South Coast Air Quality Management District 
(SCAQMD) in its CEQA Air Quality Handbook (SCAQMD 1993) and associated updates will be 
followed in this analysis. 
 
 
PROJECT LOCATION AND DESCRIPTION 

The project site is on the northwest corner of the intersection of Madison Street and State Route 91 
(SR-91), with access provided by one driveway from Madison Street, as shown on Figure 1.  
 
The proposed project includes the construction of an 84,859 square foot (sf) of shopping center. The 
project site is at 3530 Madison Street in the City in western Riverside County. The project site 
consists of 8.21 acres and currently contains a fully operational 3,943 sf Denny’s restaurant. The 
Denny’s restaurant building would be retained on site and incorporated into the future project. The 
Mobil Station, car wash, and convenience store are not a part of the project and are on a separate 
parcel. The western portion of the project site is not developed and is currently a dirt lot. 
 
The proposed project would construct two attached structures on the back side of the site consisting 
of a 41,117 sf market and a 37,849 sf health and fitness center. The proposed project also includes a 
1,950 sf restaurant with drive-through on the eastern portion of the site along the Madison Street 
frontage between the existing Denny’s restaurant and Mobil Station. The proposed project also 
includes minor architectural modifications to the Denny’s restaurant building and modifications to the 
surrounding drive aisles and parking lots. The proposed project would result in a building coverage of 
23.6 percent. The project will also include 432 parking spots. 
 
In addition to the commercial development, the project would also construct three retention basins 
and an infiltration basin for runoff, in addition to modifications to the existing California Department 
of Transportation (Caltrans) retention basin located along the westbound SR-91 on-ramp. The project 
site is further identified by Assessor’s Parcel Numbers (APNs) 230-090-002, 230-090-003, 230-090-
004, and 230-090-005, and United States Geological Survey (USGS) map, Riverside West 
quadrangle, T3S, R5W, Section 4 of the San Bernardino Baseline and Meridian (SBBM). The 
proposed project is anticipated to be completed in 2017. A site plan of the proposed project is 
provided on Figure 2. 
 
 



FIGURE 1
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FIGURE 2

Conceptual Site Plan
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Existing Land Uses on the Project Site and in the Project Vicinity 

Land uses surrounding the project site consist of residential uses to the north and west, with the 
nearest single-family residential uses approximately 50 feet (ft) to the west of the project boundary. 
Other existing multifamily residences to the north are approximately 55 ft from the project’s northern 
boundary. Madison Elementary School is located approximately 400 ft north from the project site. 
The areas adjacent to the project site include the following uses:  
 
 Two-story apartments (north); 

 Commercial uses across Madison Street (east); 

 Single-family residences (west); and 

 SR-91 and westbound on-ramp (south). 
 

The site has a 6 ft high concrete masonry unit wall along its western boundary and a 5 ft high 
perimeter wall along its northern boundary.  
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PROJECT SETTING 

REGIONAL AIR QUALITY 

The project site is located in the nondesert portion of the County of Riverside, California, which is 
part of the South Coast Air Basin (Basin) and is under the jurisdiction of SCAQMD. The air quality 
assessment for the proposed project includes estimating emissions associated with short-term 
construction and long-term operation of the proposed project. 
 
A number of air quality modeling tools are available to assess the air quality impacts of projects. In 
addition, certain air districts (e.g., SCAQMD), have created guidelines and requirements for 
conducting air quality analyses. SCAQMD’s current guidelines, included in its CEQA Air Quality 
Handbook (1993) and associated updates, were adhered to in the assessment of air quality impacts for 
the proposed project.  
 
Both the State of California (State) and the federal government have established health-based ambient 
air quality standards (AAQS) for seven air pollutants. As detailed in Table A, these pollutants include 
ozone (O3), carbon monoxide (CO), nitrogen dioxide (NO2), sulfur dioxide (SO2), particulate matter 
less than 10 microns in size (PM10), particulate matter less than 2.5 microns in size (PM2.5), and lead. 
In addition, the State has set standards for sulfates, hydrogen sulfide (H2S), vinyl chloride, and 
visibility-reducing particles. These standards are designed to protect the health and welfare of the 
populace with a reasonable margin of safety. 
 
In addition to setting out primary and secondary AAQS, the State has established a set of episode 
criteria for O3, CO, NO2, SO2, and PM10. These criteria refer to episode levels representing periods of 
short-term exposure to air pollutants that actually threaten public health. Health effects are 
progressively more severe as pollutant levels increase from Stage One to Stage Three. An alert level 
is that concentration of pollutants at which initial stage control actions are to begin. An alert will be 
declared when any one of the pollutant alert levels is reached at any monitoring site and when 
meteorological conditions are such that the pollutant concentrations can be expected to remain at 
these levels for 12 or more hours or increase (or, in the case of oxidants, the situation is likely to recur 
within the next 24 hours unless control actions are taken). 
 
Pollutant alert levels: 
 
 O3: 392 micrograms per cubic meter (µg/m3) (0.20 parts per million [ppm]), 1-hour average 

 CO: 17 milligrams per cubic meter (mg/m3) (15 ppm), 8-hour average 

 NO2: 1,130 µg/m3 (0.6 ppm), 1-hour average; 282 µg/m3 (0.15 ppm), 24-hour average 

 SO2: 800 µg/m3 (0.3 ppm), 24-hour average 

 PM10: 350 µg/m3, 24-hour average 
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Table A: Ambient Air Quality Standards  

Pollutant 
Averaging 

Time 
California Standards1 National Standards2 

Concentration3 Method4 Primary3,5 Secondary3,6 Method7 

Ozone (O3)
8 

1-Hour 
0.09 ppm 

(180 μg/m3) Ultraviolet 
Photometry 

— Same as 
Primary 
Standard 

Ultraviolet 
Photometry 

8-Hour 
0.070 ppm 

(137 μg/m3) 
0.070 ppm 

(137 μg/m3) 

Respirable 
Particulate 
Matter (PM10)

9 

24-Hour 50 μg/m3 
Gravimetric or Beta 

Attenuation 

150 μg/m3 
Same as 
Primary 
Standard 

Inertial Separation 
and Gravimetric 

Analysis 

Annual 
Arithmetic 

Mean 
20 μg/m3 — 

Fine 
Particulate 
Matter (PM2.5)

9 

24-Hour — 35 μg/m3 
Same as 
Primary 
Standard 

Inertial Separation 
and Gravimetric 

Analysis 

Annual 
Arithmetic 

Mean 
12 μg/m3 

Gravimetric or Beta 
Attenuation 

12.0 μg/m3 

Carbon 
Monoxide 
(CO) 

8-Hour 
9.0 ppm 

(10 mg/m3) 
Non-Dispersive 

Infrared Photometry 
(NDIR) 

9 ppm 
(10 mg/m3) 

— 
 

— 

Non-Dispersive 
Infrared Photometry 

(NDIR) 1-Hour 
20 ppm 

(23 mg/m3) 
35 ppm 

(40 mg/m3) 
8-Hour 

(Lake Tahoe) 
6 ppm 

(7 mg/m3) 
— —  

Nitrogen 
Dioxide 
(NO2)

10 

Annual 
Arithmetic 

Mean 

0.030 ppm 
(57 μg/m3) Gas Phase 

Chemiluminescence

0.053 ppm 
(100 μg/m3) 

Same as 
Primary 
Standard 

Gas Phase 
Chemiluminescence

1-Hour 
0.18 ppm 

(339 μg/m3) 
100 ppb 

(188 μg/m3) 
— 

Sulfur Dioxide 
(SO2)

11 

Annual 
Arithmetic 

Mean 
— 

Ultraviolet 
Fluorescence 

0.030 ppm 
(for certain areas)11  

Ultraviolet 
Fluorescence; 

Spectrophotometry 
(Pararosaniline 

Method) 

24-Hour 
0.04 ppm 

(105 μg/m3) 
0.14 ppm 

(for certain areas)11 — 

3-Hour — — 
0.5 ppm 

(1300 μg/m3) 

1-Hour 
0.25 ppm 

(655 μg/m3) 
75 ppb 

(196 μg/m3) 
— 

Lead12,13 

30 Day 
Average 

1.5 μg/m3 

Atomic Absorption 

— — 

High-Volume 
Sampler and Atomic 

Absorption 

Calendar 
Quarter 

— 
1.5 μg/m3 

(for certain areas)13 Same as 
Primary 
Standard 

Rolling 
3-Month 
Average 

— 0.15 μg/m3 

Visibility-
Reducing 
Particles14 

8-Hour See footnote 14 
Beta Attenuation and 

Transmittance 
through Filter Tape No  

 
National  

 
Standards 

Sulfates 24-Hour 25 μg/m3 Ion Chromatography
Hydrogen 
Sulfide 

1-Hour 
0.03 ppm 

(42 μg/m3) 
Ultraviolet 

Fluorescence 
Vinyl 
Chloride12 

24-Hour 
0.01 ppm 

(26 μg/m3) 
Gas 

Chromatography 

Source: Ambient Air Quality Standards (ARB 2016).  
 
The footnotes for this table are provided on the following page. 
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Footnotes: 
 
1 California standards for ozone, carbon monoxide (except 8-hour Lake Tahoe), sulfur dioxide (1- and 24-hour), nitrogen dioxide, 

and particulate matter (PM10, PM2.5, and visibility reducing particles), are values that are not to be exceeded. All others are not to 
be equaled or exceeded. California ambient air quality standards are listed in the Table of Standards in Section 70200 of Title 17 of 
the California Code of Regulations. 

2 National standards (other than ozone, particulate matter, and those based on annual arithmetic mean) are not to be exceeded more 
than once per year. The ozone standard is attained when the fourth highest 8-hour concentration measured at each site in a year, 
averaged over 3 years, is equal to or less than the standard. For PM10, the 24-hour standard is attained when the expected number 
of days per calendar year with a 24-hour average concentration above 150 μg/m3 is equal to or less than 1. For PM2.5, the 24-hour 
standard is attained when 98 percent of the daily concentrations, averaged over 3 years, are equal to or less than the standard. 
Contact the EPA for further clarification and current national policies. 

3 Concentration expressed first in units in which it was promulgated. Equivalent units given in parentheses are based upon a 
reference temperature of 25°C and a reference pressure of 760 torr. Most measurements of air quality are to be corrected to a 
reference temperature of 25°C and a reference pressure of 760 torr; ppm in this table refers to ppm by volume, or micromoles of 
pollutant per mole of gas. 

4 Any equivalent procedure which can be shown to the satisfaction of ARB to give equivalent results at or near the level of the air 
quality standard may be used. 

5 National Primary Standards: The levels of air quality necessary, with an adequate margin of safety to protect the public health. 
6 National Secondary Standards: The levels of air quality necessary to protect the public welfare from any known or anticipated 

adverse effects of a pollutant. 
7 Reference method as described by the EPA. An “equivalent method” of measurement may be used but must have a “consistent 

relationship to the reference method” and must be approved by the EPA. 
8 On October 1, 2015, the national 8-hour ozone primary and secondary standards were lowered from 0.075 to 0.070 ppm. 
9 On December 14, 2012, the national annual PM2.5 primary standard was lowered from 15 μg/m3 to 12.0 μg/m3. The existing 

national 24-hour PM2.5 standards (primary and secondary) were retained at 35 μg/m3, as was the annual secondary standard of 
15 μg/m3. The existing 24-hour PM10 standards (primary and secondary) of 150 μg/m3 also were retained. The form of the annual 
primary and secondary standards is the annual mean, averaged over 3 years. 

10 To attain the 1-hour standard, the 3-year average of the annual 98th percentile of the 1-hour daily maximum concentrations at each 
site must not exceed 100 ppb. The national 1-hour standard is in units of ppb. California standards are in units of ppm. To directly 
compare the national 1-hour standard to the California standards, the units can be converted from ppb to ppm. In this case, the 
national standard of 100 ppb is identical to 0.100 ppm. 

11 On June 2, 2010, the new 1-hour SO2 standard was established and the existing 24-hour and annual primary standards were 
revoked. To attain the 1-hour national standard, the 3-year average of the annual 99th percentile of the 1-hour daily maximum 
concentrations at each site must not exceed 75 ppb. The 1971 SO2 national standards (24-hour and annual) remain in effect until 
1 year after an area is designated for the 2010 standard, except that in areas designated nonattainment for the 1971 standards, the 
1971 standards remain in effect until implementation plans to attain or maintain the 2010 standards are approved.  

 Note that the 1-hour national standard is in units of ppb. California standards are in units of ppm. To directly compare the 1-hour 
national standard to the California standard, the units can be converted to ppm. In this case, the national standard of 75 ppb is 
identical to 0.075 ppm. 

12 The ARB has identified lead and vinyl chloride as “toxic air contaminants” with no threshold level of exposure for adverse health 
effects determined. These actions allow for the implementation of control measures at levels below the ambient concentrations 
specified for these pollutants. 

13 The national standard for lead was revised on October 15, 2008, to a rolling 3-month average. The 1978 lead standard (1.5 μg/m3 
as a quarterly average) remains in effect until 1 year after an area is designated for the 2008 standard, except that in areas 
designated nonattainment for the 1978 standard, the 1978 standard remains in effect until implementation plans to attain or 
maintain the 2008 standards are approved. 

14 In 1989, the ARB converted both the general Statewide 10-mile visibility standard and the Lake Tahoe 30-mile visibility standard 
to instrumental equivalents, which are “extinction of 0.23 per kilometer” and “extinction of 0.07 per kilometer” for the Statewide 
and Lake Tahoe Air Basins, respectively. 

°C = degrees Celsius 
μg/m3 = micrograms per cubic meter 
ARB = California Air Resources Board 
EPA = United States Environmental Protection Agency 

mg/m3 = milligrams per cubic meter 
ppb = parts per billion 
ppm = parts per million  
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Table B summarizes the primary health effects and sources of common air pollutants. Because the 
concentration standards were set at a level that protects public health with an adequate margin of 
safety (United States Environmental Protection Agency [EPA]), these health effects will not occur 
unless the standards are exceeded by a large margin or for a prolonged period of time. State AAQS 
are more stringent than federal AAQS. Among the pollutants, O3 and particulate matter (PM2.5 and 
PM10) are considered pollutants with regional effects, while the others have more localized effects. 
 
Table B: Summary of Health Effects of the Major Criteria Air Pollutants 

Pollutant Health Effects Examples of Sources 
Particulate matter 
(PM10: less than or 
equal to 10 microns) 

• Increased respiratory disease 
• Lung damage 
• Premature death 

• Cars and trucks, especially diesels 
• Fireplaces, wood stoves 
• Windblown dust from roadways, agriculture, and 

construction 
Ozone (O3) • Breathing difficulties 

• Lung damage 
Formed by chemical reactions of air pollutants in the 
presence of sunlight; common sources are motor 
vehicles, industries, and consumer products 

Carbon monoxide (CO) • Chest pain in heart patients 
• Headaches, nausea 
• Reduced mental alertness 
• Death at very high levels 

Any source that burns fuel (e.g., cars, trucks, 
construction and farming equipment, and residential 
heaters and stoves)  

Nitrogen dioxide (NO2) Lung damage See CO sources 
Toxic air contaminants • Cancer 

• Chronic eye, lung, or skin irritation 
• Neurological and reproductive 

disorders 

• Cars and trucks, especially diesels 
• Industrial sources (e.g., chrome platers) 
• Neighborhood businesses (e.g., dry cleaners and 

service stations) 
• Building materials and products 

Source: ARB Fact Sheet: Air Pollution and Health. Website: http://www.arb.ca.gov/research/health/fs/fs1/fs1.htm, accessed 
July 2016. 
ARB = California Air Resources Board 

 
 
The California Clean Air Act (CCAA) provides SCAQMD and other air districts with the authority to 
manage transportation activities at indirect sources. Indirect sources of pollution include any facility, 
building, structure, or installation, or combination thereof, that attracts or generates mobile-source 
activity that results in emissions of any pollutant. In addition, area sources that are generated when 
minor sources collectively emit a substantial amount of pollution are also managed by the local air 
districts. Examples of this would be the motor vehicles at an intersection, a mall, and on highways. 
SCAQMD also regulates stationary sources of pollution throughout its jurisdictional area. Direct 
emissions from motor vehicles are regulated by the California Air Resources Board (ARB). 
 
 
Climate/Meteorology 

Air quality in the planning area is not only affected by various emission sources (e.g., mobile and 
industry), but also by atmospheric conditions (e.g., wind speed, wind direction, temperature, and 
rainfall). The combination of topography, low mixing height, abundant sunshine, and emissions from 
the second-largest urban area in the United States gives the Basin the worst air pollution problem in 
the nation. 
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The annual average temperature varies little throughout the Basin, ranging from the low to middle 
60s, measured in degrees Fahrenheit (F). With a more pronounced oceanic influence, coastal areas 
show less variability in annual minimum and maximum temperatures than inland areas. The 
climatological station closest to the site is the Riverside Citrus Exp Station.1 However, this weather 
monitoring station stopped its operations in 2009. The next nearest weather monitoring station is the 
Riverside Fire Station 3 Station, which provides weather data monitored between 1893 and 2015. The 
monthly average maximum temperature recorded at this station ranged from 66.8F in January to 
94.4F in August, with an annual average maximum of 79.5F. The monthly average minimum 
temperature recorded at this station ranged from 39.1F in January to 59.6F in August, with an 
annual average minimum of 48.6F. These levels are still representative of the project area. January is 
typically the coldest month, and August is typically the warmest month in this area of the Basin.  
 
The majority of annual rainfall in the Basin occurs between November and April. Summer rainfall is 
minimal and is generally limited to scattered thundershowers in coastal regions and slightly heavier 
showers in the eastern portion of the Basin and along the coastal side of the mountains. The Riverside 
Fire Station 3 Station monitored precipitation from 1893 to 2015. Average monthly rainfall during 
that period varied from 2.20 inches in February to 0.44 inch or less between May and October, with 
an annual total of 10.21 inches. Patterns in monthly and yearly rainfall totals are unpredictable due to 
fluctuations in the weather. 
 
The Basin experiences a persistent temperature inversion (increasing temperature with increasing 
altitude) as a result of the Pacific high. This inversion limits the vertical dispersion of air 
contaminants, holding them relatively near the ground. As the sun warms the ground and the lower air 
layer, the temperature of the lower air layer approaches the temperature of the base of the inversion 
(upper) layer until the inversion layer finally breaks, allowing vertical mixing with the lower layer. 
This phenomenon is observed in mid-afternoon to late afternoon on hot summer days, when the smog 
appears to clear up suddenly. Winter inversions frequently break by midmorning. 
 
Winds in the project area blow predominantly from the south-southwest, with relatively low 
velocities. Wind speeds in the project area average about 5 miles per hour (mph). 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 Basin. 
Strong, dry, north or northeasterly winds, known as Santa Ana winds, occur during the fall and winter 
months, dispersing air contaminants. The Santa Ana conditions tend to last for several days at a time.  
 
The combination of stagnant wind conditions and low inversions produces the greatest pollutant 
concentrations. On days of no inversion or high wind speeds, ambient air pollutant concentrations are 
the lowest. During periods of low inversions and low wind speeds, air pollutants generated in 
urbanized areas are transported predominantly on shore into Riverside and San Bernardino Counties. 
In the winter, the greatest pollution problems are CO and nitrogen oxides (NOX) because of extremely 
low inversions and air stagnation during the night and early morning hours. In the summer, the longer 
daylight hours and brighter sunshine combine to cause a reaction between hydrocarbons and NOX to 
form photochemical smog. 
 

                                                      
1  Western Regional Climate Center. Website: http://www.wrcc.dri.edu, accessed July 2016. 



L S A  A S S O C I A T E S ,  I N C .  
J U L Y  2 0 1 6  

A I R  Q U A L I T Y  A N D  G R E E N H O U S E  G A S  A N A L Y S I S
M A D I S O N  P L A Z A

C I T Y  O F  R I V E R S I D E ,  C O U N T Y  O F  R I V E R S I D E ,  C A L I F O R N I A

 

R:\PRP1501_Madison Plaza\Technical Studies\AQ\Air Quality 081016 revised.docx «12/16/16» 10 

Description of Global Climate Change and its Sources 

Global climate change (GCC) is the observed increase in the average temperature of the Earth’s 
atmosphere and oceans along with other significant changes in climate (e.g., precipitation or 
wind) that last for an extended period of time. The term “global climate change” is often used 
interchangeably with the term “global warming,” but “global climate change” is preferred to “global 
warming” because it helps convey that there are other changes in addition to rising temperatures.  
 
Climate change refers to any change in measures of weather (e.g., temperature, precipitation, or wind) 
lasting for an extended period (decades or longer). Climate change may result from natural factors 
(e.g., changes in the sun’s intensity); natural processes within the climate system (e.g., changes in 
ocean circulation); or human activities (e.g., the burning of fossil fuels, land clearing, or agriculture). 
The primary observed effect of GCC has been a rise in the average global tropospheric1 temperature 
of 0.36°F per decade, determined from meteorological measurements worldwide between 1990 and 
2005. Climate change modeling shows that further warming may occur, which may induce additional 
changes in the global climate system during the current century. Changes to the global climate 
system, ecosystems, and the environment of the State could include higher sea levels, drier or wetter 
weather, changes in ocean salinity, changes in wind patterns, or more energetic aspects of extreme 
weather, including droughts, heavy precipitation, heat waves, extreme cold, and increased intensity of 
tropical cyclones. Specific effects in the State might include a decline in the Sierra Nevada snowpack, 
erosion of the State’s coastline, and seawater intrusion in the San Joaquin Delta. 
 
Global surface temperatures have risen by 1.33°F ±0.32°F over the last 100 years (1906 to 2005). The 
rate of warming over the last 50 years is almost double that over the last 100 years (IPCC 2013). The 
latest projections, based on state-of-the-art climate models, indicate that temperatures in the State are 
expected to rise by 3–10.5°F by the end of the century (State of California 2013). The prevailing 
scientific opinion on climate change is that “most of the warming observed over the last 60 years is 
attributable to human activities” (IPCC 2013). Increased amounts of carbon dioxide (CO2) and other 
GHGs are the primary causes of the human-induced component of warming. The observed warming 
effect associated with the presence of GHGs in the atmosphere (from either natural or human 
sources) is often referred to as “the greenhouse effect.”2 
 
GHGs are present in the atmosphere naturally, are released by natural sources, or are formed from 
secondary reactions taking place in the atmosphere. The gases that are widely seen as the principal 
contributors to human-induced GCC are:3 
 

                                                      
1  The troposphere is the zone of the atmosphere characterized by water vapor, weather, winds, and 

decreasing temperature with increasing altitude.  
2  The temperature on Earth is regulated by a system commonly known as the “greenhouse effect.” Just as the 

glass in a greenhouse lets in heat from sunlight and reduces the amount of heat that escapes, GHGs like 
CO2, CH4, and N2O in the atmosphere keep the Earth at a relatively even temperature. Without the 
greenhouse effect, the Earth would be a frozen globe; thus, the naturally occurring greenhouse effect is 
necessary to keep our planet at a comfortable temperature.  

3  The GHGs listed are consistent with the definition in Assembly Bill 32 (Government Code 38505), as 
discussed later in this section. 
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 CO2 

 Methane (CH4) 

 Nitrous oxide (N2O) 

 Hydrofluorocarbons (HFCs) 

 Perfluorocarbons (PFCs) 

 Sulfur hexafluoride (SF6) 
 

Over the last 200 years, human activities have caused substantial quantities of GHGs to be released 
into the atmosphere. These extra emissions are increasing GHG concentrations in the atmosphere and 
enhancing the natural greenhouse effect, which some scientist believe can cause causing global 
warming. While GHGs produced by human activities include naturally occurring GHGs (e.g., CO2, 
CH4, and N2O), some gases (e.g., HFCs, PFCs, and SF6), are completely new to the atmosphere. 
Certain other gases (e.g., water vapor) are short-lived in the atmosphere as compared to these GHGs, 
which remain in the atmosphere for significant periods of time and contribute to climate change in the 
long term. Water vapor is generally excluded from the list of GHGs because it is short-lived in the 
atmosphere and its atmospheric concentrations are largely determined by natural processes (e.g., 
oceanic evaporation). For the purposes of this air quality study, the term “GHGs” will refer 
collectively to the six gases identified in the bulleted list provided above. 
 
These gases vary considerably in terms of global warming potential (GWP), which is a concept 
developed to compare the ability of each GHG to trap heat in the atmosphere relative to another gas. 
GWP is based on several factors, including the relative effectiveness of a gas in absorbing infrared 
radiation and the length of time that the gas remains in the atmosphere (“atmospheric lifetime”). The 
GWP of each gas is measured relative to CO2, the most abundant GHG. The definition of GWP for a 
particular GHG is the ratio of heat trapped by one unit mass of the GHG to the ratio of heat trapped 
by one unit mass of CO2 over a specified time period. GHG emissions are typically measured in terms 
of metric tons1 of “CO2 equivalents” (MT CO2e). For example, N2O is 265 times more potent at 
contributing to global warming than CO2. Table C identifies the GWP for each GHG analyzed in this 
report. 
 
Table C: Global Warming Potential of Greenhouse Gases 

Gas 
Atmospheric Lifetime 

(Years) 
Global Warming Potential 
(100-year Time Horizon) 

Carbon Dioxide (CO2) ~100 1 
Methane (CH4) 12 28 
Nitrous Oxide (N2O) 121 265 

Source: First Update to the Climate Change Scoping Plan: Building on the Framework (ARB 
2014). 
ARB = California Air Resources Board 

 
 

                                                      
1  A metric ton is equivalent to approximately 1.1 tons. 
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The following discussion summarizes the characteristics of the six primary GHGs. 
 
 
Carbon Dioxide. In the atmosphere, carbon generally exists in its oxidized form, as CO2. Natural 
sources of CO2 include the respiration (breathing) of humans, animals, and plants; volcanic 
outgassing; decomposition of organic matter; and evaporation from the oceans. Human-caused 
sources of CO2 include the combustion of fossil fuels and wood, waste incineration, mineral 
production, and deforestation. The Earth maintains a natural carbon balance, and when concentrations 
of CO2 are upset, the system gradually returns to its natural state through natural processes. Natural 
changes to the carbon cycle work slowly, especially compared to the rapid rate at which humans are 
adding CO2 to the atmosphere. Natural removal processes (e.g., photosynthesis by land- and ocean-
dwelling plant species) cannot keep pace with this extra input of human-made CO2, and consequently 
the gas is building up in the atmosphere. The concentration of CO2 in the atmosphere has risen 
approximately 30 percent since the late 1800s (NAST 2001). 
 
The transportation sector remains the largest source of GHG emissions in 2012, representing 
36 percent of the State’s GHG emission inventory. The largest emissions category within the 
transportation sector is on-road, which consists of passenger vehicles (cars, motorcycles, and light-
duty trucks) and heavy-duty trucks and buses. Emissions from on-road sources constitute over 
92 percent of the transportation sector total. Industry and electricity generation were the State’s 
second- and third-largest categories of GHG emissions, respectively.  
 
 
Methane. CH4 is produced when organic matter decomposes in environments lacking sufficient 
oxygen. Natural sources of CH4 include fires, geologic processes, and bacteria that produce CH4 in a 
variety of settings (most notably, wetlands) (EPA 2010). Anthropogenic sources include rice 
cultivation, livestock, landfills and waste treatment, biomass burning, and fossil fuel combustion (e.g., 
the burning of coal, oil, and natural gas). As with CO2, the major removal process of atmospheric 
CH4—a chemical breakdown in the atmosphere—cannot keep pace with source emissions, and CH4 
concentrations in the atmosphere are increasing. 
 
 
Nitrous Oxide. N2O is produced naturally by a wide variety of biological sources, particularly 
microbial action in soils and water. Tropical soils and oceans account for the majority of natural 
source emissions. N2O is also a product of the reaction that occurs between nitrogen and oxygen 
during fuel combustion. Both mobile and stationary combustion sources emit N2O. The quantity of 
N2O emitted varies according to the type of fuel, technology, and pollution control device used, as 
well as maintenance and operating practices. Agricultural soil management and fossil fuel combustion 
are the primary sources of human-generated N2O emissions in the State.  
 
 
Hydrofluorocarbons, Perfluorocarbons, and Sulfur Hexafluoride. HFCs are primarily used as 
substitutes for O3-depleting substances regulated under the Montreal Protocol.1 PFCs and SF6 are 

                                                      
1  The Montreal Protocol is an international treaty that was approved on January 1, 1989, and was designated 

to protect the O3 layer by phasing out the production of several groups of halogenated hydrocarbons that are 
believed to be responsible for O3 depletion and are also potent GHGs. 
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emitted from various industrial processes, including aluminum smelting, semiconductor 
manufacturing, electric power transmission and distribution, and magnesium casting. There is no 
aluminum or magnesium production in the State; however, the rapid growth in the semiconductor 
industry, which is active in the State, has led to greater use of PFCs. However, there are no known 
project-related emissions of these three GHGs; therefore, these substances are not discussed further in 
this analysis. 
 
 
Emissions Sources and Inventories 

An emissions inventory that identifies and quantifies the primary human-generated sources and sinks 
of GHGs is a well-recognized and useful tool for addressing climate change. This section summarizes 
the latest information on global, national, State, and local GHG emission inventories. However, 
because GHGs persist for a long time in the atmosphere (see Table C), accumulate over time, and are 
generally well mixed, their impact on the atmosphere and climate cannot be tied to a specific point of 
emission. 
 
 
Global Emissions. Worldwide emissions of GHGs in 2012 totaled 29 billion metric tons of carbon 
dioxide equivalent per year (MT CO2e/yr).1 Global estimates are based on country inventories 
developed as part of the programs of the United Nations Framework Convention on Climate Change 
(UNFCCC). 
 
 
United States Emissions. In 2013, the United States emitted approximately 6.7 billion MT CO2e, 
down from 7.3 billion MT CO2e in 2007. Of the six major sectors nationwide (i.e., electric power 
industry, transportation, industry, agriculture, commercial, and residential) the electric power industry 
and transportation sectors combined account for approximately 70 percent of the GHG emissions; the 
majority of the electric power industry and all of the transportation emissions are generated from 
direct fossil fuel combustion. In 2013, the total United States GHG emissions were approximately 
9 percent less than 2005 levels (EPA 2016). 
 
 
State of California Emissions. According to ARB emission inventory estimates, the State emitted 
approximately 459 million metric tons of CO2e (MMT CO2e) emissions in 2013. This is a decrease of 
1.5 MMT CO2e from 2012 and a 7 percent decrease since 2004 (ARB 2015b).  
 
The ARB estimates that transportation was the source of approximately 37 percent of the State’s 
GHG emissions in 2013, followed by electricity generation (both in-State and out-of-State) at 
20 percent and industrial sources at 20 percent. The remaining sources of GHG emissions were 
residential and commercial activities at 9 percent, agriculture at 8 percent, high-GWP gases at 
4 percent, and recycling and waste at 2 percent (ARB 2015b). 
 

                                                      
1  United Nations Framework Convention on Climate Change (UNFCCC). Combined total of Annex I and 

Non-Annex I Country CO2e emissions. Greenhouse Gas Inventory Data. Website: http://unfccc.int/
ghg_data/ghg_data_unfccc/items/4146.php, accessed July 2016. 
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The ARB is responsible for developing the State GHG Emission Inventory. This inventory estimates 
the amount of GHGs emitted to and removed from the atmosphere by human activities within the 
State and supports the Assembly Bill (AB) 32 Climate Change Program. The ARB’s current GHG 
emission inventory covers 1990–2013 and is based on fuel use, equipment activity, industrial 
processes, and other relevant data (e.g., housing, landfill activity, and agricultural lands).  
 
The ARB staff has projected Statewide unregulated GHG emissions for 2020, which represent the 
emissions that would be expected to occur in the absence of any GHG reduction actions, at 509 MMT 
CO2e. GHG emissions from the transportation and electricity sectors as a whole are expected to 
increase but remain at approximately 30 percent and 32 percent of total CO2e emissions, respectively 
(ARB 2014).  
 
 
Air Pollution Constituents and Attainment Status 

The ARB coordinates and oversees both State and federal air pollution control programs in the State. 
The ARB oversees activities of local air quality management agencies and maintains air quality 
monitoring stations throughout the State in conjunction with the EPA and local air districts. The ARB 
has divided the State into 15 air basins based on meteorological and topographical factors of air 
pollution. Data collected at these stations are used by the ARB and EPA to classify air basins as 
attainment, nonattainment, nonattainment-transitional, or unclassified, based on air quality data for 
the most recent 3 calendar years compared with the AAQS.  
 
Attainment areas may be: 
 
 Attainment/unclassified (“unclassifiable” in some lists), which have never violated the air quality 

standard of interest or do not have enough monitoring data to establish attainment or 
nonattainment status;  

 Attainment-maintenance (national ambient air quality standards [NAAQS] only), which violated 
a NAAQS that is currently in use (was nonattainment) in or after 1990, but now attains the 
standard and is officially redesignated as attainment by the EPA with a maintenance State 
Implementation Plan (SIP); or 

 Attainment (usually only for California ambient air quality standards [CAAQS], but sometimes 
for NAAQS), which have adequate monitoring data to show attainment, have never been 
nonattainment, or, for NAAQS, have completed the official maintenance period. 

 

Nonattainment areas are imposed with additional restrictions as required by the EPA. The air quality 
data are also used to monitor progress in attaining air quality standards. Table D lists the attainment 
status for the criteria pollutants in the Basin. 
 
 
Ozone. O3 (smog) is formed by photochemical reactions between NOX and reactive organic gases 
(ROGs) rather than being directly emitted. O3 is a pungent, colorless gas typical of Southern 
California smog. Elevated O3 concentrations result in reduced lung function, particularly during 
vigorous physical activity. This health problem is particularly acute in sensitive receptors (e.g., the 
sick, the elderly, and young children). O3 levels peak during summer and early fall. The entire Basin 
is  
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Table D: Attainment Status of Criteria Pollutants in the South 
Coast Air Basin 

Pollutant State Federal 
O3 1-hour Nonattainment N/A 
O3 8-hour Nonattainment Extreme Nonattainment 
PM10 Nonattainment Attainment/Maintenance 
PM2.5 Nonattainment Nonattainment 
CO Attainment Attainment/Maintenance 
NO2 Nonattainment Attainment/Maintenance 
SO2 Attainment Attainment 
Lead Attainment1 Attainment1 
All others Attainment/Unclassified N/A 

Source: California Air Resources Board. Air Quality Standards and Area Designations. Website: 
http://www.arb.ca.gov/desig/desig.htm, accessed July 2016. 
1 Except in Los Angeles County. 
CO = carbon monoxide 
N/A = not applicable 
NO2 = nitrogen dioxide 
O3 = ozone 

PM10 = particulate matter less than 10 microns in size 
PM2.5 = particulate matter less than 2.5 microns in size 
SO2 = sulfur dioxide 

 
 
designated as a nonattainment area for the State 1-hour and 8-hour O3 standards. The EPA has 
officially designated the status for most of the Basin regarding the 8-hour O3 standard as “extreme 
nonattainment,” which means the Basin has until 2024 to attain the federal 8-hour O3 standard. 
 
 
Carbon Monoxide. CO is formed by the incomplete combustion of fossil fuels, almost entirely from 
automobiles. CO is a colorless, odorless gas that can cause dizziness, fatigue, and impairments to 
central nervous system functions. The entire Basin is in attainment for the State standards for CO. 
The Basin is designated as an “attainment/maintenance” area under the federal CO standards. 
 
 
Nitrogen Oxides. NO2, a reddish brown gas, and nitric oxide (NO), a colorless, odorless gas, are 
formed from fuel combustion under high temperature or pressure. These compounds are referred to as 
NOX. NOX is a primary component of the photochemical smog reaction. NOX also contributes to other 
pollution problems, including a high concentration of fine particulate matter (PM2.5), poor visibility, 
and acid deposition (i.e., acid rain). NO2 decreases lung function and may reduce resistance to 
infection. The entire Basin is designated as nonattainment for the State NO2 standard and as an 
“attainment/maintenance” area under the federal NO2 standard. 
 
 
Sulfur Dioxide. SO2 is a colorless, irritating gas formed primarily from incomplete combustion of 
fuels containing sulfur. Industrial facilities also contribute to gaseous SO2 levels. SO2 irritates the 
respiratory tract, can injure lung tissue when combined with fine particulate matter, and reduces 
visibility and the level of sunlight. The entire Basin is in attainment with both federal and State SO2 
standards. 
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Lead. Lead is found in old paints and coatings, plumbing, and a variety of other materials. Once in 
the bloodstream, lead can cause damage to the brain, nervous system, and other body systems. 
Children are highly susceptible to the effects of lead. The Los Angeles County portion of the Basin 
was redesignated as nonattainment for the State and federal standards for lead in 2010.  
 
 
Particulate Matter.  Particulate matter is the term used for a mixture of solid particles and liquid 
droplets found in the air. Coarse particles (PM10) derive from a variety of sources, including 
windblown dust and grinding operations. Fuel combustion and resultant exhaust from power plants 
and diesel buses and trucks are primarily responsible for PM2.5 levels. Fine particles can also be 
formed in the atmosphere through chemical reactions. PM10 can accumulate in the respiratory system 
and aggravate health problems (e.g., asthma). The EPA’s scientific review concluded that PM2.5, 
which penetrates deeply into the lungs, is more likely than PM10 to contribute to the health effects 
listed in a number of recently published community epidemiological studies at concentrations that 
extend well below those allowed by the current PM10 standards. These health effects include 
premature death and increased hospital admissions and emergency room visits (primarily among the 
elderly and individuals with cardiopulmonary disease); increased respiratory symptoms and disease 
(children and individuals with cardiopulmonary disease [e.g., asthma]); decreased lung function 
(particularly in children and individuals with asthma); and alterations in lung tissue and structure and 
in respiratory tract defense mechanisms. The Basin is designated nonattainment for the federal and 
State PM2.5 standards and State PM10 standard, and attainment/maintenance for the federal PM10 
standard. 
 
 
Volatile Organic Compounds. Volatile organic compounds (VOCs; also known as ROGs, and 
reactive organic compounds [ROCs]) are formed from the combustion of fuels and the evaporation of 
organic solvents. VOCs are not defined as criteria pollutants, however, because VOCs accumulate in 
the atmosphere more quickly during the winter, when sunlight is limited and photochemical reactions 
are slower, they are a prime component of the photochemical smog reaction. There are no attainment 
designations for VOCs. 
 
 
Sulfates. Sulfates occur in combination with metal and/or hydrogen ions. In California, emissions of 
sulfur compounds occur primarily from the combustion of petroleum-derived fuels (e.g., gasoline and 
diesel fuel) that contain sulfur. This sulfur is oxidized to SO2 during the combustion process and 
subsequently is converted to sulfate compounds in the atmosphere. The conversion of SO2 to sulfates 
takes place comparatively rapidly and completely in urban areas of the State due to regional 
meteorological features. The entire Basin is in attainment for the State standard for sulfates. 
 
 
Hydrogen Sulfide. H2S is a colorless gas with the odor of rotten eggs. H2S is formed during bacterial 
decomposition of sulfur-containing organic substances. In addition, H2S can be present in sewer gas 
and some natural gas and can be emitted as the result of geothermal energy exploitation. In 1984, an 
ARB committee concluded that the ambient standard for H2S is adequate to protect public health and 
to significantly reduce odor annoyance. The entire Basin is unclassified for the State standard for H2S. 
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Visibility-Reducing Particles. Visibility-reducing particles consist of suspended particulate matter, 
which is a complex mixture of tiny particles that consists of dry solid fragments, solid cores with 
liquid coatings, and small droplets of liquid. These particles vary greatly in shape, size, and chemical 
composition, and can be made up of many different materials (e.g., metals, soot, soil, dust, and salt). 
The Statewide standard is intended to limit the frequency and severity of visibility impairment due to 
regional haze. The entire Basin is unclassified for the State standard for visibility-reducing particles. 
 
 
Hazardous Air Pollutants 

The public’s exposure to toxic air contaminants (TACs) is a significant environmental health issue in 
the State. In 1983, the State Legislature enacted a program to identify the health effects of TACs and 
to reduce exposure to these contaminants to protect the public health. The Health and Safety Code 
defines a TAC as “an air pollutant which may cause or contribute to an increase in mortality or in 
serious illness, or which may pose a present or potential hazard to human health.” A substance that is 
listed as a hazardous air pollutant pursuant to subsection (b) of Section 112 of the Federal Act 
(42 United States Code [USC] Section 7412[b]) is a TAC. Under State law, the California 
Environmental Protection Agency (CalEPA), acting through the ARB, is authorized to identify a 
substance as a TAC if it determines the substance is an air pollutant that may cause or contribute to an 
increase in mortality or an increase in serious illness, or that may pose a present or potential hazard to 
human health. 
 
The State regulates TACs primarily through AB 1807 (Tanner Air Toxics Act) and AB 2588 (Air 
Toxics “Hot Spot” Information and Assessment Act of 1987). The Tanner Air Toxics Act sets forth a 
formal procedure for the ARB to designate substances as TACs. Once a TAC is identified, the ARB 
adopts an “airborne toxics control measure” for sources that emit designated TACs. If there is a safe 
threshold for a substance at which there is no toxic effect, the control measure must reduce exposure 
to below that threshold. If there is no safe threshold, the measure must incorporate toxics best 
available control technology (T-BACT) to minimize emissions. 
 
Air toxics from stationary sources are also regulated in the State under the Air Toxics “Hot Spot” 
Information and Assessment Act of 1987. Under AB 2588, TAC emissions from individual facilities 
are quantified and prioritized by the air quality management district or air pollution control district. 
High-priority facilities are required to perform a health risk assessment and, if specific thresholds are 
exceeded, required to communicate the results to the public in the form of notices and public 
meetings. 
 
To date, the ARB has designated nearly 200 compounds as TACs. Additionally, the ARB has 
implemented control measures for a number of compounds that pose high risks and show potential for 
effective control. The majority of the estimated health risks from TACs can be attributed to relatively 
few compounds, the most important being particulate matter from diesel-fueled engines (DPM). 
 
 
LOCAL AIR QUALITY 

SCAQMD, together with the ARB, maintains ambient air quality monitoring stations in the Basin. 
The air quality monitoring station closest to the site is the Riverside Rubidoux station, which 
monitors all criteria air pollutants data. The air quality trends from this station are used to represent 
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the ambient air quality in the project area. The pollutants monitored are CO, O3, PM10, PM2.5, NO2, 
and SO2.

1,2 The ambient air quality data in Table E show that NO2, SO2, and CO levels are below the 
applicable State and federal standards, and O3, PM2.5, and PM10, regularly exceed the applicable 
federal and/or State standards. 
 
 
REGULATORY SETTINGS 

Federal Regulations/Standards 

Pursuant to the federal Clean Air Act (CAA) of 1970, the EPA established the NAAQS. The NAAQS 
were established for six major pollutants, termed “criteria” pollutants. Criteria pollutants are defined 
as those pollutants for which the federal and State governments have established AAQS, or criteria, 
for outdoor concentrations in order to protect public health. 
 
Data collected at permanent monitoring stations are used by the EPA to classify regions as 
“attainment” or “nonattainment,” depending on whether the regions met the requirements stated in the 
primary NAAQS. Nonattainment areas are imposed with additional restrictions as required by the 
EPA. The EPA has designated the Southern California Association of Governments (SCAG) as the 
Metropolitan Planning Organization (MPO) responsible for ensuring compliance with the 
requirements of the CAA for the Basin. 
 
In an effort to help federal agencies ensure the integrity of their environmental reviews and promote 
sound governmental decision making, the Council on Environmental Quality (CEQ) issued on 
January 14, 2011, final guidance on the “Appropriate Use of Mitigation and Monitoring and 
Clarifying the Appropriate Use of Mitigated Findings of No Significant Impact.” This guidance was 
developed as part of CEQ’s effort to modernize and reinvigorate federal agency implementation of 
the National Environmental Policy Act (NEPA). The EPA established new national air quality 
standards for ground-level O3 and PM2.5 in 1997. On May 14, 1999, the Court of Appeals for the 
District of Columbia Circuit issued a decision ruling that the CAA, as applied in setting the new 
public health standards for O3 and PM2.5, was unconstitutional as an improper delegation of 
legislative authority to the EPA. On February 27, 2001, the United States Supreme Court upheld the 
way the government sets air quality standards under the CAA. The court unanimously rejected 
industry arguments that the EPA must consider financial cost, as well as health benefits, in writing 
standards. The justices also rejected arguments that the EPA took too much lawmaking power from 
Congress when it set tougher standards for O3 and soot in 1997. Nevertheless, the court threw out the 
EPA’s policy for implementing new O3 rules, saying that the agency ignored a section of the law that 
restricts its authority to enforce such rules. 

                                                      
1 United States Environmental Protection Agency (EPA). 2012–2014 Air Quality Data. Website: 

http://www.epa.gov/airquality/airdata, accessed July 2016. 
2  California Air Resources Board (ARB). iADAM: Air Quality Data Statistics. Website: 

http://www.arb.ca.gov/adam, accessed July 2016. 
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Table E: Ambient Air Quality Monitored in the Project Vicinity 

Pollutant Standard 2013 2014 2015 
Carbon Monoxide (CO) – taken from Riverside-Rubidoux Station 
Maximum 1-hr concentration (ppm) 2.5 2.4 4.1 

Number of days exceeded: 
 State:  > 20 ppm 0 0 0 
 Federal:  > 35 ppm 0 0 0 

Maximum 8-hr concentration (ppm) 2.0 1.9 1.5 

Number of days exceeded: 
 State:  ≥ 9.0 ppm 0 0 0 
 Federal:  ≥ 9 ppm 0 0 0 

Ozone (O3) – taken from Riverside-Rubidoux Station  
Maximum 1-hr concentration (ppm) 0.123 0.141 0.132 
Number of days exceeded:  State:  > 0.09 ppm 13 29 31 
Maximum 8-hr concentration (ppm) 0.103 0.104 0.105 

Number of days exceeded: 
 State:  > 0.07 ppm 38 69 59 
 Federal:  > 0.075 ppm 26 41 39 

Coarse Particulates (PM10) – taken from Riverside-Rubidoux Station 
Maximum 24-hr concentration (µg/m3) 91 100.0 64 

Number of days exceeded: 
 State:  > 50 µg/m3 86 119 87 
 Federal:  > 150 µg/m3 0 0 0 

Annual arithmetic average concentration ( µg/m3) 36.2 36.6 31.1 
Exceeded for the year:  State:  > 20 µg/m3 Yes Yes Yes 
Fine Particulates (PM2.5) – taken from Riverside-Rubidoux Station 
Maximum 24-hr concentration (µg/m3) 58.6 37.2 36.0 
Number of days exceeded:  Federal:  > 35 µg/m3 6 5 9 
Annual arithmetic average concentration (µg/m3) 12.9 13.6 10.5 

Exceeded for the year: 
 State:  > 12 µg/m3 Yes Yes No 
 Federal:  > 15 µg/m3 Yes Yes No 

Nitrogen Dioxide (NO2) – taken from Riverside-Rubidoux Station 
Maximum 1-hr concentration (ppm) 0.060 0.060 0.057 
Number of days exceeded:  State:  > 0.18 ppm 0 0 0 
Annual arithmetic average concentration (ppm) 0.030 0.029 0.029 

Exceeded for the year: 
 State: > 0.030 ppm No No No 
 Federal:  > 0.053 ppm No No No 

Sulfur Dioxide (SO2) – taken from Riverside-Rubidoux Station 
Maximum 24-hr concentration (ppm) 0.0075 0.0056 0.0019 

Number of days exceeded: 
 State:  > 0.04 ppm 0 0 0 
 Federal:  > 0.14 ppm 0 0 0 

Annual arithmetic average concentration (ppm) 0.0005 0.0008 0.0006 
Exceeded for the year:  Federal:  > 0.030 ppm 0 0 0 

Source 1: United States Environmental Protection Agency (EPA). Air Quality Data. Website: http://www.epa.gov/
airquality/airdata, accessed July 2016. 
Source 2: California Air Resources Board (ARB). iADAM: Air Quality Data Statistics. Website: http://www.arb.ca.gov/
adam, accessed July 2016. 
1 The exceedances of the federal 8-hr O3 standard are based on the old 0.08 ppm standard. In April 2008, the EPA revised 

the standard to 0.075 ppm.  
g/m3 = micrograms per cubic meter 
hr = hour 
ND = no data available 
PM2.5 = particulate matter less than 2.5 microns in size 
PM10 = particulate matter less than 10 microns in size 
ppm = parts per million 

 



L S A  A S S O C I A T E S ,  I N C .  
J U L Y  2 0 1 6  

A I R  Q U A L I T Y  A N D  G R E E N H O U S E  G A S  A N A L Y S I S
M A D I S O N  P L A Z A

C I T Y  O F  R I V E R S I D E ,  C O U N T Y  O F  R I V E R S I D E ,  C A L I F O R N I A

 

R:\PRP1501_Madison Plaza\Technical Studies\AQ\Air Quality 081016 revised.docx «12/16/16» 20 

In April 2003, the EPA was cleared by the White House Office of Management and Budget (OMB) to 
implement the 8-hour ground-level O3 standard. The EPA issued the proposed rule implementing the 
8-hour O3 standard in April 2003. The EPA completed final 8-hour nonattainment status on April 15, 
2004. The EPA revoked the 1-hour O3 standard on June 15, 2005, and lowered the 8-hour O3 standard 
from 0.08 ppm to 0.075 ppm on April 1, 2008. 
 
The EPA issued the final PM2.5 implementation rule in fall 2004. The EPA lowered the 24-hour PM2.5 
standard from 65 to 35 µg/m3 and revoked the annual PM10 standard on December 17, 2006. The EPA 
issued final designations for the 2006 24-hour PM2.5 standard on December 12, 2008. 
 
The United States has historically had a voluntary approach to reducing GHG emissions. However, 
on April 2, 2007, the United States Supreme Court ruled that the EPA has the authority to regulate 
CO2 emissions under the CAA. While there currently are no adopted federal regulations for the 
control or reduction of GHG emissions, the EPA commenced several actions in 2009 that are required 
to implement a regulatory approach to GCC.  
 
On September 30, 2009, the EPA announced a proposal that focuses on large facilities emitting over 
25,000 tons of GHG emissions per year. These facilities would be required to obtain permits that 
would demonstrate they are using the best practices and technologies to minimize GHG emissions. 
 
On December 7, 2009, the EPA Administrator signed a final action under the CAA, finding that six 
GHGs (CO2, CH4, N2O, HFCs, PFCs, and SF6) constitute a threat to public health and welfare, and 
that the combined emissions from motor vehicles cause and contribute to GCC. This EPA action does 
not impose any requirements on industry or other entities. However, the findings are a prerequisite to 
finalizing the GHG emission standards for light-duty vehicles mentioned below. 
 
On April 1, 2010, the EPA and the Department of Transportation’s National Highway Traffic Safety 
Administration (NHTSA) announced a final joint rule to establish a national program consisting of 
new standards for model year 2012 through 2016 light-duty vehicles that will reduce GHG emissions 
and improve fuel economy. The EPA is finalizing the first-ever national GHG emissions standards 
under the CAA, and the NHTSA is finalizing Corporate Average Fuel Economy (CAFE) standards 
under the Energy Policy and Conservation Act. The EPA GHG standards require these vehicles to 
meet an estimated combined average emissions level of 250 grams of CO2 per mile in model year 
2016, equivalent to 35.5 miles per gallon (mpg).  
 
 
State Regulations/Standards 

In 1967, the State Legislature passed the Mulford-Carrell Act, which combined two Department of 
Health bureaus, the Bureau of Air Sanitation and the Motor Vehicle Pollution Control Board, to 
establish the ARB. Since its formation, the ARB has worked with the public, the business sector, and 
local governments to find solutions to the State’s air pollution problems.  
 
California adopted the CCAA in 1988. The ARB administers CAAQS for the 10 air pollutants 
designated in the CCAA. These 10 State air pollutants are the six criteria pollutants designated by the 
federal CAA as well as visibility-reducing particulates, H2S, sulfates, and vinyl chloride. 
The ARB identified DPM as TACs in August 1998. Following the identification process, the ARB 
was required by law to determine whether there is a need for further control. In September 2000, the 
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ARB adopted the Diesel Risk Reduction Plan, which recommends many control measures to reduce 
the risks associated with DPM and to achieve goals of 75 percent DPM reduction by 2010 and 
85 percent by 2020. 
 
 
From the 2010 Climate Action Team Report – California Climate Action Milestones. In 1988, 
AB 4420 directed the California Energy Commission (CEC) to report on “how global warming trends 
may affect the State’s energy supply and demand, economy, environment, agriculture, and water 
supplies” and offer “recommendations for avoiding, reducing and addressing the impacts.” This 
marked the first statutory direction to a State agency to address climate change. 
 
The California Climate Action Registry was created to encourage voluntary reporting and early 
reductions of GHG emissions with the adoption of Senate Bill (SB) 1771 in 2000. The CEC was 
directed to assist by developing metrics and identifying and qualifying third-party organizations to 
provide technical assistance and advice to GHG emission reporters. The next year, SB 527 amended 
SB 1771 to emphasize third-party verification. 
 
SB 1711 also contained several additional requirements for the CEC, including (a) updating the 
State’s GHG inventory from an existing 1998 report and continuing to update it every 5 years; (b) 
acquiring, developing, and distributing information on GCC to agencies and businesses; (c) 
establishing a State interagency task force to ensure policy coordination; and (d) establishing a 
climate change advisory committee to make recommendations on the most equitable and efficient 
ways to implement GCC requirements. In 2006, AB 1803 transferred preparation of the inventory 
from the CEC to the ARB by AB 1803. The ARB updates the inventory annually. 
 
AB 1493, authored by Assembly Member Fran Pavley in 2002, directed the ARB to adopt regulations 
to achieve the maximum feasible and cost-effective reduction of GHG emissions from motor vehicles. 
The so-called “Pavley” regulations, or Clean Car regulations, were approved by the ARB in 2004. 
The ARB submitted a request to the EPA to implement the regulations in December 2005. After 
several years of requests to the federal government and accompanying litigation, this waiver request 
was granted on June 30, 2009. The ARB has since combined the control of smog-causing pollutants 
and GHG emissions to develop a single coordinated package of standards known as Low Emission 
Vehicles III. These regulations are expected to reduce GHG emissions from State passenger vehicles 
by approximately 22 percent in 2012 and approximately 30 percent in 2016, all while improving fuel 
efficiency and reducing motorists’ costs. AB 1493 also directed the State’s Climate Action Registry 
to adopt protocols for reporting reductions in GHG emissions from mobile sources prior to the 
operative date of the regulations. 
 
SB 812 added forest management practices to the State’s Climate Action Registry members’ 
reportable emissions actions. SB 812 also directed the Registry to adopt forestry procedures and 
protocols to monitor, estimate, calculate, report, and certify CO stores and CO2 emissions that 
resulted from the conservation and conservation-based management of forests in the State. 
 
The California Renewable Portfolio Standard Program, which requires electric utilities and other 
entities under the jurisdiction of the California Public Utilities Commission to meet 20 percent of 
their retail sales with renewable power by 2017, was established by SB 1078 in 2002. The Renewable 
Portfolio Standard was accelerated to 20 percent by 2010 by SB 107 in 2006. The program was 



L S A  A S S O C I A T E S ,  I N C .  
J U L Y  2 0 1 6  

A I R  Q U A L I T Y  A N D  G R E E N H O U S E  G A S  A N A L Y S I S
M A D I S O N  P L A Z A

C I T Y  O F  R I V E R S I D E ,  C O U N T Y  O F  R I V E R S I D E ,  C A L I F O R N I A

 

R:\PRP1501_Madison Plaza\Technical Studies\AQ\Air Quality 081016 revised.docx «12/16/16» 22 

subsequently expanded by the renewable electricity standard approved by the ARB in September 
2010, requiring all utilities to meet a 33 percent target by 2020. The renewable electricity standard is 
projected to reduce GHG emissions from the electricity sector by at least 12 MMT CO2e in 2020. 
 
In December 2004, Governor Arnold Schwarzenegger signed Executive Order (EO) S-20-04, which 
set a goal of reducing energy use in State-owned buildings by 20 percent by 2015 (from a 2003 
baseline) and encouraged cities, counties, schools, and the private sector to take all cost-effective 
measures to reduce building electricity use. This action built upon the State’s strong history of 
energy-efficiency efforts that have saved Californians and State businesses energy and money for 
decades. They are a cornerstone of GHG reduction efforts. 
 
EO S-3-05 (June 2005) established GHG targets for the State, including returning to year 2000 
emission levels by 2010, to 1990 levels by 2020, and to 80 percent below 1990 levels by 2050. 
EO S-3-05 directed the Secretary of CalEPA to coordinate efforts to meet the targets with the heads 
of other State agencies. This group became the Climate Action Team. 
 
California’s Million Solar Roofs plan was boosted by the passage of SB 1 in 2006. The plan is 
estimated to result in 3,000 megawatts (MW) of new electricity generating capacity and avoidance of 
2.1 MMT CO2e emissions. The main components of the bill included expanding the program to more 
customers, requiring the State’s municipal utilities to create their own solar rebate programs, and 
making solar panels a standard option on new homes. 
 
The California Global Warming Solutions Act of 2006, best known by its bill number, AB 32, created 
a first-in-the-country comprehensive program to achieve real, quantifiable, and cost-effective 
reductions in GHGs. The law set an economy-wide cap on the State’s GHG emissions at 1990 levels 
by 2020, and directed the ARB to prepare, approve, and implement a Scoping Plan for achieving the 
maximum technologically feasible and cost-effective reductions in GHG emissions. EO S-20-06, 
signed in October 2006, directed the Secretary for Environmental Protection to establish a Market 
Advisory Committee of national and international experts. The committee made recommendations to 
the ARB on the design of a market-based program for GHG emissions reduction. The ARB adopted 
the first Scoping Plan, describing a portfolio of measures to achieve the target, in December 2008. All 
of the major regulatory measures necessary for meeting the 2020 emissions target were adopted by 
December 2010. 
 
The ARB approved the First Update to the Scoping Plan (Update) on May 22, 2014. The Update 
identifies the next steps for California’s climate change strategy. It shows how California continues 
on its path to meet the near-term 2020 GHG limit, but also sets a path toward long-term, deep GHG 
emission reductions. The report establishes a broad framework for continued emission reductions 
beyond 2020, with a goal of 80 percent below 1990 levels by 2050. The Update identifies progress 
made to meet the near-term objectives of AB 32 and defines California’s climate change priorities 
and activities Climate for the next several years. The Update does not set new targets for the State but 
rather describes a path that would achieve the long-term 2050 goal of EO S-05-03 for emissions to 
decline to 80 percent below 1990 levels by 2050. 
 
The governors of California, Arizona, New Mexico, Oregon, and Washington entered into a 
Memorandum of Understanding in February 2007 establishing the Western Climate Initiative. The 
governors agreed to set a regional goal for emissions reductions consistent with state-by-state goals; 
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develop a design for a regional market-based multi-sector mechanism to achieve the goals; and 
participate in a multistate GHG registry. The initiative has since grown to include Montana, Utah, and 
the Canadian provinces of British Columbia, Manitoba, Ontario, and Québec. 
 
California is implementing the world’s first Low Carbon Fuel Standard for transportation fuels, 
pursuant to both EO S-01-07 (signed January 2007) and AB 32. The standard requires a reduction of 
at least 10 percent in the CO intensity of the State’s transportation fuels by 2020. This reduction is 
expected to reduce GHG emissions in 2020 by 17.6 MMT CO2e. Also in 2007, AB 118 created the 
Alternative and Renewable Fuel and Vehicle Technology Program. The CEC and the ARB administer 
the program. This act provides funding for alternative fuel and vehicle technology research, 
development, and deployment in order to attain the State’s climate change goals, achieve the State’s 
petroleum reduction objectives and clean air and GHG emission reduction standards, develop public-
private partnerships, and ensure a secure and reliable fuel supply. 
 
In addition to vehicle emissions regulations and the Low Carbon Fuel Standard, the third effort to 
reduce GHG emissions from transportation is the reduction in the demand for personal vehicle travel 
(i.e., vehicle miles traveled, or VMT). This measure was addressed in September 2008 through the 
Sustainable Communities and Climate Protection Act of 2008, or SB 375. The enactment of SB 375 
initiated an important new regional land use planning process to mitigate GHG emissions by 
integrating and aligning planning for housing, land use, and transportation for California’s 18 MPOs. 
The bill directed the ARB to set regional GHG emission reduction targets for most areas of the State. 
SB 375 also contained important elements related to federally mandated regional transportation plans 
and the alignment of State transportation and housing planning processes. 
 
Also codified in 2008, SB 97 required the Governor’s Office of Planning and Research (OPR) to 
develop GHG emissions criteria for use in determining project impacts under the California 
Environmental Quality Act (CEQA). These criteria were developed in 2009 and went into effect in 
2010. 
 
EO S-13-08 launched a major initiative for improving the State’s adaptation to climate impacts from 
sea level rise, increased temperatures, shifting precipitation, and extreme weather events. The law 
ordered a California Sea Level Rise Assessment Report to be requested from the National Academy 
of Sciences. EO S-13-08 also ordered the development of a Climate Adaptation Strategy. The 
strategy, published in December 2009, assesses the State’s vulnerability to climate change impacts, 
and outlines possible solutions that can be implemented within and across State agencies to promote 
resiliency. The Strategy focused on seven areas: public health, biodiversity and habitat, ocean and 
coastal resources, water management, agriculture, forestry, and transportation and energy 
infrastructure. 
 
On April 29, 2015, Governor Edmund G. Brown, Jr. issued an EO to establish a California GHG 
reduction target of 40 percent below 1990 levels by 2030. The Governor’s EO aligns California’s 
GHG reduction targets with those of leading international governments ahead of the United Nations 
Climate Change Conference in Paris set for late 2015. The EO sets a new interim Statewide GHG 
emission reduction target to reduce GHG emissions to 40 percent below 1990 levels by 2030 in order 
to ensure California meets its target of reducing GHG emissions to 80 percent below 1990 levels by 
2050, and directs the ARB to update the Climate Change Scoping Plan to express the 2030 target in 
terms of MMT CO2e. The EO also requires the State’s climate adaptation plan to be updated every 
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3 years and for the State to continue its climate change research program, among other provisions. As 
with EO S-3-05, this EO is not legally enforceable against local governments and the private sector. 
Legislation that would update AB 32 to make post-2020 targets and requirements a mandate is in 
process in the State Legislature 
 
The initiatives, EOs, and statutes outlined above comprise the major milestones in California’s efforts 
to address climate change through coordinated action on climate research, GHG mitigation, and 
climate change adaptation. There are numerous other related efforts that have been undertaken by 
State agencies and departments to address specific questions and programmatic needs. The Climate 
Action Team coordinates these efforts and others, which comprise the State’s climate program. The 
sections below describe these efforts. 
 
 
Regional Air Quality Planning Framework 

The 1976 Lewis Air Quality Management Act established SCAQMD and other air districts 
throughout the State. The federal CAA Amendments of 1977 required that each state adopt an 
implementation plan outlining pollution control measures to attain the federal standards in 
nonattainment areas of the State.  
 
The ARB is responsible for incorporating air quality management plans for local air basins into an 
SIP for EPA approval. Significant authority for air quality control within them has been given to local 
air districts that regulate stationary-source emissions and develop local nonattainment plans. 
 
 
Regional Air Quality Management Plan 

SCAQMD and SCAG are responsible for formulating and implementing the Air Quality Management 
Plan (AQMP) for the Basin. The main purpose of an AQMP is to bring the area into compliance with 
federal and State air quality standards. Every 3 years, SCAQMD prepares a new AQMP, updating the 
previous plan and having a 20-year horizon. SCAQMD adopted the 2012 AQMP in December 2012. 
The ARB approved it on January 23, 2013, and forwarded it to the EPA.  
 
The 2012 AQMP incorporates the latest scientific and technological information and planning 
assumptions, including the 2012 Regional Transportation Plan/Sustainable Communities Strategy 
(RTP/SCS) and updated emission inventory methodologies for various source categories. The 2012 
AQMP included the new and changing federal requirements, implementation of new technology 
measures, and continued development of economically sound, flexible compliance approaches. 
 
The 2016 RTP/SCS was adopted by SCAG in April 2016. SCAQMD is developing the 2016 AQMP 
for adoption in late 2016 or early 2017. 
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THRESHOLDS OF SIGNIFICANCE 

A number of modeling tools are available to assess the air quality impacts of projects. In addition, 
certain air districts (e.g., SCAQMD) have created guidelines and requirements to conduct air quality 
analysis. SCAQMD’s current guidelines, the CEQA Air Quality Handbook (SCAQMD 1993) with 
associated updates, and the City guidelines were adhered to in the assessment of air quality impacts 
for the proposed project. The current air quality model, California Emissions Estimator Model 
(CalEEMod) Version 2013.2.2 was used to estimate project-related mobile- and stationary-source 
emissions in this air quality and greenhouse gas emissions analysis. 
 
This air quality and GHG analysis includes estimated emissions associated with short-term 
construction and long-term operation of the proposed project. Criteria pollutants with regional 
impacts would be emitted by project-related vehicular trips, as well as by emissions associated with 
stationary sources used on site. Localized air quality impacts (i.e., higher CO concentrations [CO hot 
spots] near intersections or roadway segments in the project vicinity) would be small and less than 
significant due to the generally low ambient CO concentrations (maximum 2.5 ppm for the 1-hour 
period and 1.6 ppm for the 8-hour period) in the project area.  
 
The net increase in pollutant emissions determines the significance and impact on regional air quality 
as a result of the proposed project. The results also allow the local government to determine whether 
the proposed project would deter the region from achieving the goal of reducing pollutants in 
accordance with the AQMP in order to comply with the NAAQS and CAAQS.  
 
 
STATE THRESHOLDS OF SIGNIFICANCE FOR AIR QUALITY 

Based on Guidelines for the Implementation of California Environmental Quality Act, Appendix G, 
Public Resources Code (PRC) Sections 15000–15387, a project would normally be considered to 
have a significant effect on air quality if it would violate any State AAQS, contribute substantially to 
an existing air quality violation, expose sensitive receptors to substantial pollutant concentrations, or 
conflict with adopted environmental plans and goals of the community in which it is located.  
 
 
THRESHOLDS OF SIGNIFICANCE FOR POLLUTANTS WITH REGIONAL 
EFFECTS 

In addition to the NAAQS and CAAQS, SCAQMD has established daily emissions thresholds for 
construction and operation of a proposed project in the Basin. The emissions thresholds were 
established based on the attainment status of the Basin with regard to air quality standards for specific 
criteria pollutants. Because the concentration standards were set at a level that protects public health 
with an adequate margin of safety (EPA), these emissions thresholds are regarded as conservative and 
would overstate an individual project’s contribution to health risks. 
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Regional Thresholds for Construction Emissions 

The following CEQA significance thresholds for construction emissions have been established for the 
Basin: 
 
 75 pounds per day (lbs/day) of VOC 

 100 lbs/day of NOX 

 550 lbs/day of CO 

 150 lbs/day of PM10 

 55 lbs/day of PM2.5 

 150 lbs/day of sulfur oxides (SOX) 
 

Projects in the Basin with construction-related emissions that exceed any of these emission thresholds 
are considered to be significant under SCAQMD guidelines. 
 
 
Regional Thresholds for Operational Emissions 

The following CEQA significance thresholds for operational emissions have been established for the 
Basin: 
 
 55 lbs/day of VOC 

 55 lbs/day of NOX 

 550 lbs/day of CO 

 150 lbs/day of PM10 

 55 lbs/day of PM2.5 

 150 lbs/day of SOX 
 

Projects in the Basin with operational emissions that exceed any of these emission thresholds are 
considered significant under SCAQMD guidelines. 
 
 
Local Microscale Concentration Standards. The significance of localized project impacts under 
CEQA depends on whether ambient CO levels in the vicinity of the project are above or below State 
and federal CO 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 one or more of these standards. If 
ambient levels already exceed a State or federal standard, 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. The following are applicable local emission concentration standards for CO: 
 
 California State 1-hour CO standard of 20.0 ppm 

 California State 8-hour CO standard of 9.0 ppm 
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THRESHOLDS FOR LOCALIZED IMPACTS ANALYSIS 

SCAQMD published its Final Localized Significance Threshold Methodology in June 2003, followed 
by the Final – Methodology to Calculate Particulate Matter (PM) 2.5 and PM 2.5 Significance 
Thresholds in October 2006, recommending that all air quality analyses include an assessment of both 
construction and operational impacts on the air quality of nearby sensitive receptors. Localized 
significance thresholds (LSTs) represent the maximum emissions from a project site that are not 
expected to result in an exceedance of the NAAQS or CAAQS, as previously shown in Table A. 
LSTs are based on the ambient concentrations of that pollutant within the project Source Receptor 
Area (SRA) and the distance to the nearest sensitive receptor. For this project, the appropriate 
SRA for the LST is the Metropolitan Riverside County area (SRA 23). 
 
In the case of CO and NO2, if ambient levels are below the standards, a project is considered to have a 
significant impact if project emissions result in an exceedance of one or more of these standards. If 
ambient levels already exceed a State or federal standard, then project emissions are considered 
significant if they increase ambient concentrations by a measurable amount. This would apply to 
PM10 and PM2.5, both of which are nonattainment pollutants. For these two, the significance criteria 
are the pollutant concentration thresholds presented in SCAQMD Rules 403 and 1301. The Rule 403 
threshold of 10.4 µg/m3 applies to construction emissions. The Rule 1301 threshold of 2.5 µg/m3 

applies to operational activities. 
 
To avoid the need for every air quality analysis to perform air dispersion modeling, SCAQMD 
performed air dispersion modeling for a range of construction sites less than or equal to 5 acres (ac) in 
size and created reference tables that correlate pollutant emissions rates with project size to screen out 
projects that are unlikely to generate enough emissions to result in a locally significant concentration 
of any criteria pollutant. These reference tables can also be used as screening criteria for larger 
projects to determine whether or not dispersion modeling may be required. 
 
For construction and operational emissions, the localized significance for a project smaller than 5 ac 
can be determined by performing the screening-level analysis before using the dispersion modeling 
because the screening-level analysis is more conservative, and if no exceedance of the screening-level 
thresholds is identified, then the chance of operational LSTs exceeding concentration standards is 
small. The total gross area for the project site is 8.21 ac and the existing Denny’s restaurant and the 
parking area around the restaurant on will remain undisturbed on-site. The total daily disturbed 
acreage would be less than 8 ac; therefore, LST screening thresholds for the 5 ac tables were used in 
this analysis. Operational emissions are also compared against the SCAQMD LST screening 
thresholds.  
 
Sensitive receptors include residences, schools, hospitals, and similar uses that are sensitive to 
adverse air quality. For the purposes of a CEQA analysis, SCAQMD considers a sensitive receptor to 
be a receptor (e.g., a residence, hospital, or convalescent facility) where it is possible that an 
individual could remain for 24 hours. Commercial and industrial facilities are not included in the 
definition of a sensitive receptor because employees do not typically remain on site for a full 24 hours 
but are present for shorter periods of time (e.g., 8 hours). Therefore, applying a 24-hour standard for 
PM10 is appropriate not only because the averaging period for the State standard is 24 hours, but also 
because, according to the SCAQMD definition, the sensitive receptor would be present at the location 
for a full 24 hours. Existing residences are located within 25 meters (m) (or 82 ft) of the project site. 
Therefore, use of the SCAQMD LST’s 25 m threshold for PM2.5 and PM10 would be appropriate. 
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Using the LST thresholds for receptors at 25 m for NOX, CO, PM10 and PM2.5 from a 5 ac site for this 
project would result in a conservative analysis. Therefore, the following emissions thresholds for 
SRA 23, Metropolitan Riverside County area, would be applicable during project construction and 
operations: 
 
 Construction LST Thresholds 

○ 270 lbs/day of NOX 

○ 1,577 lbs/day of CO 

○ 13 lbs/day of PM10  

○ 8 lbs/day of PM2.5  

 Operation LST Thresholds 

○ 270 lbs/day of NOX 

○ 1,577 lbs/day of CO 

○ 4 lbs/day of PM10  

○ 2 lbs/day of PM2.5  
 

 
THRESHOLDS FOR POLLUTANTS THAT AFFECT GLOBAL CLIMATE 
CHANGE 

State CEQA Guidelines Section 15064(b) provides that the “determination of whether a project may 
have a significant effect on the environment calls for careful judgment on the part of the public 
agency involved, based to the extent possible on scientific and factual data,” and further states that an 
“ironclad definition of significant effect is not always possible because the significance of an activity 
may vary with the setting.”  
 
The City has adopted Appendix G of the State CEQA Guidelines as the significance threshold for 
GHG emissions. A project would normally have a significant effect on the environment if it would: 
 
 Generate GHG emissions, either directly or indirectly, that may have a significant impact on the 

environment; or 

 Conflict with an applicable plan, policy, or regulation adopted for the purpose of reducing the 
emissions of GHGs. 

 

On December 30, 2009, the Natural Resources Agency adopted amendments to the State CEQA 
Guidelines that became effective on March 18, 2010. The amendments to the State CEQA Guidelines 
include new requirements to evaluate GHG emissions. Pursuant to the amended State CEQA 
Guidelines, a lead agency should consider the following when assessing the significance of impacts 
from GHG emissions on the environment:  
 
1. The extent to which the project may increase (or reduce) GHG emissions compared to the 

existing environmental setting;  
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2. Whether the project emissions exceed a threshold of significance that the lead agency determines 
applies to the project; and 

3. The extent to which the project complies with regulations or requirements adopted to implement 
an adopted Statewide, regional, or local plan for the reduction or mitigation of GHG emissions.  

 

The City adopted its Riverside Restorative Growthprint (RRG) Economic Prosperity Action Plan 
(RRG-EPAP) and Climate Action Plan (RRG-CAP) in January 2016. In 2014, the City was 1 of 12 
that collaborated with the Western Riverside Council of Governments (WRCOG) on a Subregional 
Climate Action Plan (Subregional CAP) that includes 36 measures to guide the City’s GHG reduction 
efforts through 2020. Through the WRCOG Subregional CAP process, the City has committed to a 
2020 emissions target of 2,224,908 MT CO2e, which is 26.4 percent below the City’s 2007 baseline 
and 15 percent below 2010 emissions. This represents a reduction of 779,304 MT CO2e from the 
City’s 2020 business-as-usual (BAU) forecast. The City is aiming for a 2035 emissions target of 
1,542,274 MT CO2e, which is 49 percent below the 2007 baseline and represents a reduction of 
2,120,931 MT CO2e from the 2035 BAU forecast. 
 
The RRG-CAP expands upon the efforts of the WRCOG Subregional CAP, employing local 
measures to help the City achieve deep GHG reductions through the year 2035. To further develop 
local GHG reduction measures for the RRG-CAP, the City conducted a detailed assessment of local 
strategies and actions related to the measures identified in the Subregional CAP and expanded the 
discussion and analysis with respect to implementation (particularly post-2020), costs and funding, 
performance metrics, and local cobenefits. Importantly, the discussions identify local economic and 
entrepreneurship opportunities that can be integrated with local, regional, and global GHG reductions 
(e.g., the development of green enterprise zones). 
 
Currently, there is no Statewide GHG emissions threshold used to determine potential GHG 
emissions impacts of a project. Air districts in the State are still developing and revising threshold 
methodology and thresholds. To provide guidance to local lead agencies on determining significance 
for GHG emissions in their CEQA documents, SCAQMD convened a GHG CEQA Significance 
Threshold Working Group (Working Group). Based on the last Working Group meeting (Meeting 
No. 15) held in September 2010, SCAQMD is proposing to adopt a tiered approach for evaluating 
GHG emissions for development projects where SCAQMD is not the lead agency. The applicable tier 
for this project is Tier 2 (determining whether the project is consistent with a GHG reduction plan). 
This concept is equivalent to the existing consistency determination requirements in CEQA 
Guidelines Sections 15064(h)(3), 15125(d), or 15152(a). This analysis considers GHG emission 
significance by determining the project’s consistency with the policies and goals in the RRG-EPAP 
and RRG-CAP. 
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IMPACTS AND MITIGATION 

Air pollutant emissions associated with the project would occur over the short term from construction 
activities (e.g., fugitive dust from site preparation and grading) and emissions from equipment 
exhaust. There would be long-term regional emissions associated with project-related vehicular trips 
and due to energy consumption (e.g., electricity usage by the proposed land uses). 
 
 
CONSTRUCTION IMPACTS  

Equipment Exhausts and Related Construction Activities  

Construction activities produce air emissions from various sources (e.g., grading, site preparation, 
heavy duty construction equipment, utility engines, heavy duty trucks, and motor vehicles 
transporting the construction crew). Construction equipment within the Project site that would 
generate criteria air pollutants would include but not limited to backhoes, dozers, excavators, loaders, 
and haul trucks.   
 
For purposes of this analysis, the proposed project is broken down into six construction phases.  
Initial construction will be grading and underground utilities. These phases include site preparation, 
utility trenching, grading, building construction, architectural coating and paving. The site would not 
require major earthwork, however, 500 cubic yards of fill would be imported to balance the project 
site.   Equipment would be used during site preparation and grading activities as well as when 
structures are constructed on the project site. In addition, emissions for site preparation, utility 
trenching, and grading activities would include construction of three retention basins and an 
infiltration basin, in addition to modifications to the existing Caltrans retention basin, for stormwater 
runoff control. Exhaust emissions from construction activities envisioned on site would vary daily as 
construction activity levels change and would result in localized exhaust emissions.  
 
Table F lists the tentative project construction schedule for the proposed project based on an 
estimated start date, a planned completion in 2017, and the assumption that the architectural coatings 
would be applied during the latter portion of the building construction phase. Table G lists the 
potential construction equipment that would be used during project construction under each project 
alternative.  
 
The most recent version of CalEEMod (Version 2013.2.2) was used to calculate the construction 
emissions. The construction emissions are shown in Table H. Construction emission calculations 
assume that dust control measures (watering a minimum of two times daily) would be employed to 
reduce emissions of fugitive dust during site grading.  Further, all construction would be required to 
comply with SCAQMD Rule 403 regarding the emission of fugitive dust.  It is assumed that low-
VOC coatings (less than 50 g/L), compliant with SCAQMD Rule 1113 would be used during 
construction. 
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In accordance with the City’s General Plan Policy AQ 4.2 which requires a reduction in particulate 
emissions from off-road construction equipment, the City would require the entire construction fleet 
to use any combination of diesel catalytic converters, diesel oxidation catalysts, diesel particulate 
filters and/or ARB certified Tier 2, 3 or 4 equipment. Construction equipment assumed to the use of a 
minimum of Tier 2 engine and Level 2 diesel particulate filter (DPF); as these devices are verified by 
the ARB. The results shown in Table H are representative of the maximum daily emissions during all 
construction phases.   
 
Because no exceedances of any criteria pollutants are expected, no significant impacts would occur 
for project construction. Standard conditions to reduce construction emissions are discussed in page 
43 of this report. CalEEMod output is included in Appendix A. 
 
Table F: Construction Schedule 

Phase Name Phase Start Date Phase End Date Days/Week TotalDays 
Site Preparation 9/1/2016 9/14/2016 5 10 
Utility Trenching 9/15/2016 9/28/2016 5 10 
Grading 9/29/2016 10/26/2016 5 20 
Building Construction 10/27/2016 3/29/2017 5 110 
Architectural Coating 1/30/2017 4/14/2017 5 55 
Paving 3/30/2017 4/12/2017 5 10 

Source: Compiled by LSA Associates, Inc. (July 2016). 

 
 
Table G: Diesel Construction Equipment Utilized by Construction Phase 

Construction Phase 
Off-Road 

Equipment Type 

Off-Road 
Equipment Unit 

Amount 
Hours Used 

per Day  Horsepower 
Load 

Factor 

Site Preparation 
Rubber Tired Dozers 3 8 255 0.40 
Tractors/Loaders/Backhoes 4 8 97 0.37 

Utility Trenching 
Excavators 1 8 162 0.38 
Rubber Tired Dozers 1 8 255 0.40 
Tractors/Loaders/Backhoes 1 8 97 0.37 

Grading 

Excavators 1 8 162 0.38 
Graders 1 8 174 0.41 
Rubber Tired Dozers 1 8 255 0.40 
Tractors/Loaders/Backhoes 3 7 97 0.37 

Building Construction 

Cranes 1 7 226 0.29 
Forklifts 3 8 89 0.20 
Generator Sets 1 8 84 0.74 
Tractors/Loaders/Backhoes 3 7 97 0.37 
Welders 1 8 46 0.45 

Architectural Coating Air Compressors 1 6 78 0.48 

Paving 
Pavers 1 8 125 0.42 
Paving Equipment 2 8 130 0.36 
Rollers 2 8 80 0.38 

Source: Compiled by LSA Associates, Inc. (July 2016). 
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Table H: Short-Term Regional Construction Emissions 

Construction Phase 

Total Regional Pollutant Emissions, lbs/day 

VOC NOX CO SO2 
Fugitive 

PM10 
Exhaust 

PM10 
Fugitive 

PM2.5 
Exhaust 

PM2.5 

Site Preparation 1.30 35 24 0.04 8.33 0.96 4.52 0.96 
Utility Trenching 0.60 15 11 0.02 0.09 0.42 0.02 0.42 
Grading 1.20 27 22 0.03 3.13 0.84 1.57 0.84 
Building Construction 2.16 30 32 0.06 2.12 1.01 0.57 1.01 
Architectural Coatings 37 2.49 3.41 0.01 0.35 0.10 0.09 0.10 
Paving 1.75 16 14 0.02 0.15 0.54 0.04 0.54 
Peak Daily 39 35 35 0.07 9.29 5.48 
SCAQMD Thresholds 75 100 550 150 150 55 
Significant Emissions? No  No No No No No 
Source: Compiled by LSA Associates, Inc. (July 2016). 
Note: all values with less than 10 lbs/day are rounded into two decimal places. Project plans specify that 107,360 
sf would be paved providing 432 parking spaces. 
CO = carbon monoxide 
lbs/day = pounds per day 
NOx = nitrogen oxides 
PM2.5 = particulate matter less than 2.5 microns in size 

PM10 = particulate matter less than 10 microns in size 
SCAQMD = South Coast Air Quality Management District 
SO2 = sulfur dioxide 
VOC = volatile organic compounds 

 
 
Fugitive Dust 

Fugitive dust emissions are generally associated with land clearing and exposure of soils to the air 
and wind, as well as cut-and-fill grading operations. Dust generated during construction varies 
substantially on a project-by-project basis, depending on the level of activity, the specific operations, 
and weather conditions at the time of construction. The proposed project will be required to comply 
with SCAQMD Rules 402 and 403 to control fugitive dust.  
 
Table H lists total construction emissions (i.e., fugitive dust emissions and construction equipment 
exhausts). The proposed project would incorporate a number of feasible control measures that can be 
reasonably implemented to significantly reduce PM10 emissions from construction. 
 
 
Architectural Coatings 

Architectural coatings contain VOCs that are an  O3 precursor. Application of the architectural 
coatings for the proposed peak construction day is estimated to result in a combined peak of 39 
lbs/day of VOC. Therefore, VOC emissions would not exceed the SCAQMD VOC threshold of 75 
lbs/day. 
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Localized Impacts Analysis 

SCAQMD has issued guidance on applying CalEEMod modeling results to localized impacts 
analyses.1 Sensitive receptors include residences, schools, hospitals, and similar uses that are sensitive 
to adverse air quality. Table I shows that the construction emission rates would not exceed the PM10 
and PM2.5 LSTs, and the NOX and CO for existing sensitive receptors within 82 ft (or 25 m) from the 
project site for LST analyses.  
 
Table I: Construction Localized Significance Threshold Impacts 

Emissions Sources NOX CO PM10 PM2.5 
On-site Emissions (lbs/day) 34 23 9.09 5.43 
LST Thresholds 270 1,577 13.0 8 
Significant Emissions? No No No No 
Source: Compiled by LSA Associates, Inc. (July 2016). 
Source Receptor Area: Metropolitan Riverside County Area, 5 acres, 82 ft (25m) distance. 
CO = carbon monoxide 
lbs/day = pounds per day 
LST = localized significance threshold 

NOX = nitrogen oxides  
PM2.5 = particulate matter less than 2.5 microns in size 
PM10 = particulate matter less than 10 microns in size 

 
 
Odors 

Heavy-duty equipment in the project area during construction would emit odors, primarily from 
equipment exhaust. However, the construction activity would cease to occur after individual 
construction is completed. No other sources of objectionable odors have been identified for the 
proposed project, and no mitigation measures are required. 
 
SCAQMD Rule 402 regarding nuisances states: “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.” The proposed uses are not anticipated to 
emit any objectionable odors. Therefore, objectionable odors posing a health risk to potential on-site 
and existing off-site uses would not occur as a result of the proposed project. 
 
 
Naturally Occurring Asbestos 

The proposed project is located in the County of Riverside, which is among the counties that are 
found to have serpentine and ultramafic rock in their soils.2 However, no such rock materials have 
been found in the project area in the past 25 years. Therefore, the potential risk for naturally occurring 
asbestos during project construction would be minimal.  

                                                      
1  South Coast Air Quality Management District (SCAQMD). Fact Sheet for Applying CalEEMod to 

Localized Significance Thresholds. Website: http://www.aqmd.gov/docs/default-source/ceqa/handbook/
localized-significance-thresholds/caleemod-guidance.pdf?sfvrsn=2, accessed July 2016. 

2  California Department of Conservation. Asbestos. Website: http://www.conservation.ca.gov/cgs/minerals/
hazardous_minerals/asbestos/Pages/index.aspx, accessed July 2016. 
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Construction Health Risk Impacts 

Construction of the proposed project would include the use of diesel-powered equipment that release 
DPM, a TAC with known carcinogenic and chronic health effects. For construction analyses, the 
emissions of DPM will be included in the exhaust PM10 emissions. Table H shows that the exhaust 
PM10 emissions from construction would vary from 1.01 lbs/day to 0.10 lbs/day during the different 
phases. This DPM emissions rate is very low while it is occurring, and to determine the carcinogenic 
and chronic health risk levels, this emissions rate would be spread over a 30-year exposure period. 
The low average DPM emissions rate combined with the fact that the nearest sensitive receptors are 
approximately 82 ft from the project site indicates thatthe construction health risk associated with 
construction emissions would be very low and would be well below thresholds of significance. 
 
 
Construction Emissions Conclusions 

Results of the analysis presented in Tables H and I indicate that daily regional construction emissions 
would not exceed the daily thresholds of any criteria pollutant emission thresholds established by 
SCAQMD and locally significant impacts would not occur.  
 
 
LONG-TERM REGIONAL AIR QUALITY IMPACTS 

Long-Term Project Operational Emissions 

Long-term air pollutant emission impacts are those associated with stationary sources and mobile 
sources involving any project-related changes. The proposed project would result in net increases in 
both stationary- and mobile-source emissions. The stationary-source emissions would come from 
many sources, including the use of consumer products, landscape equipment, general energy, and 
solid waste.  
 
The trip generation rates included in the Traffic Impact Analysis for Madison Plaza (LSA 2016), are 
entered into CalEEMod. Long-term operational emissions associated with the existing uses on the 
project site and the proposed project are shown in Table J.  
 
Area sources include architectural coatings, consumer products, hearths, and landscaping. Energy 
sources include natural gas consumption for heating and cooking. Table J shows that the project 
related generation of all criteria pollutants resulting from the proposed project would not exceed the 
corresponding SCAQMD daily emission thresholds for any criteria pollutants. Therefore, project-
related long-term air quality impacts would be less-than-significant.  
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Table J: Opening Year Regional Operational Emissions 

Source 
Pollutant Emissions, lbs/day 

VOC NOX CO SOX PM10 PM2.5 
Existing Scenario 

Area 0.10 <0.01 <0.01 0 0 0 
Energy 0.03 0.29 0.25 <0.01 0.02 0.02 
Mobile 1.50 1.50 10 0.02 1.80 0.49 

Total Existing Emissions 1.60 1.80 11 0.02 1.80 0.51 
Proposed Scenario 

Area 8.90 <0.01 0.05 0 <0.01 <0.01 
Energy 0.11 1.00 0.84 <0.01 0.08 0.08 
Mobile 17 23 127 0.28 21 5.78 

Total Project Emissions 26 24 128 0.28 21 5.90 
Net New Emissions 24 22 117 0.26 19 5.30 
SCAQMD Thresholds 55 55 550 150 150 55 
Significant? No No No No No No 
Source: Compiled by LSA Associates, Inc. (July 2016). 
CO = carbon monoxide 
lbs/day = pounds per day 
NOX = nitrogen oxides 
PM2.5 = particulate matter less than 2.5 microns in size 

PM10 = particulate matter less than 10 microns in size 
SCAQMD = South Coast Air Quality Management District 
SOX = sulfur oxides  
VOC = volatile organic compounds 

 
 
Localized Impacts Analysis 

Table K shows the calculated emissions for the proposed operational activities compared with the 
appropriate LSTs. By design, the localized impacts analysis only includes on-site sources; however, 
CalEEMod outputs do not separate on-site and off-site emissions for mobile sources. For a worst-case 
scenario assessment, the emissions shown in Table K include all on-site project-related stationary 
sources and 5 percent of the project-related new mobile sources, which is an estimate of the amount 
of project-related new vehicle traffic that would occur on site. The total of 5 percent is considered 
conservative because the average trip lengths assumed are 14.7 miles (mi) for home to work, 5.9 mi 
for home to shopping, and 8.7 mi for other types of trips. It is unlikely that the average on-site 
distance driven would be even 1,000 ft, which is approximately 2.2 percent of the total miles traveled. 
Considering the total trip length included in CalEEMod, the 5 percent assumption is conservative. 
 
 
Table K: Long-Term Operational Localized Significance Thresholds 

Emissions Sources NOX CO PM10 PM2.5 
On-site emissions (lbs/day) 1.14 6.40 1.05 0.29 
LST Thresholds 270 1,577 4 2 
Significant Emissions? No No No No 
Source: Compiled by LSA Associates, Inc. (July 2016). 
Source Receptor Area: Metropolitan Riverside County Area, 5 acres, 25meter distance, on-site 
traffic 5 percent of total. 
CO = carbon monoxide 
lbs/day = pounds per day 
LST = localized significance 
thresholds 

NOX = nitrogen oxides  
PM2.5 = particulate matter less than 2.5 microns in size 
PM10 = particulate matter less than 10 microns in size 

 



L S A  A S S O C I A T E S ,  I N C .  
J U L Y  2 0 1 6  

A I R  Q U A L I T Y  A N D  G R E E N H O U S E  G A S  A N A L Y S I S
M A D I S O N  P L A Z A

C I T Y  O F  R I V E R S I D E ,  C O U N T Y  O F  R I V E R S I D E ,  C A L I F O R N I A

 

R:\PRP1501_Madison Plaza\Technical Studies\AQ\Air Quality 081016 revised.docx «12/16/16» 36 

 
Table K shows that the operational emission rates would not exceed the NOX, CO, PM10 and PM2.5 
LSTs for the existing sensitive receptors located at least 82 ft from the project site. Therefore, the 
proposed operational activity would not result in a locally significant air quality impact. 
 
 
Toxic Air Contaminants 

 For land use projects that do not propose stationary sources of pollutants regulated by SCAQMD, DPM 
emissions from delivery trucks would be the primary TAC of concern. The ARB Air Quality and Land 
Use Handbook (April 2005) provides recommendations on siting sources of air pollution near sensitive 
land uses. The list of air pollution sources includes: high traffic freeways and roads; distribution centers; 
rail yards; ports; refineries; chrome plating facilities; dry cleaners; and large gas dispensing facilities.  
The proposed Project would develop commercial retail uses.  The proposed project would not include any 
of the types of uses  identified as sources of air pollution by ARB and would not place sensitive receptors 
within the ARB siting distances of the listed air pollutant sources. Further, emissions of particulate matter 
(both PM10 and PM2.5) during operation on the proposed project would be below LST screening level 
thresholds. Air quality impacts related to exposure of sensitive receptors to substantial pollutant 
concentrations would be less than significant. 
 
 
Greenhouse Gas Emissions  

This section evaluates potential significant impacts to GCC that could result from implementation of 
the proposed project. Because it is not possible to tie specific GHG emissions to actual changes in 
climate, this evaluation focuses on the project’s emission of GHGs. Mitigation measures are 
identified as appropriate. 
 
 
GHG Emissions Background. Emissions estimates for the proposed project are discussed below. 
GHG emissions estimates are provided herein for informational purposes only because there is no 
established quantified GHG emissions threshold. Bearing in mind that CEQA does not require 
“perfection” but instead “adequacy, completeness, and a good faith effort at full disclosure,” the 
analysis below is based on methodologies and information available to the City and the applicant at 
the time this analysis was prepared. Estimation of GHG emissions in the future does not account for 
all changes in technology that may reduce such emissions; therefore, the estimates are based on past 
performance and represent a scenario that is worse than that which is likely to be encountered (after 
energy-efficient technologies have been implemented). While the information presented below would 
 assist the public and decision-makers in understanding the project’s potential contribution to GCC 
impacts, information available to local jurisdictions is not sufficiently detailed to allow a direct 
comparison between a particular project  and particular climate change impact or between any 
particular proposed mitigation measure and any reduction in climate change impacts. 
 
Construction and operation of project development would generate GHG emissions, with the majority 
of energy consumption (and associated generation of GHG emissions) occurring during the project’s 
operation (as opposed to during its construction). Typically, more than 80 percent of the total energy 
consumption takes place during the use of buildings and less than 20 percent of energy is consumed 
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during construction (UNEP 2007). As of yet, there is no study that quantitatively assesses all of the 
GHG emissions associated with each phase of the construction and use of an individual development. 
 
Overall, the following activities associated with the proposed project could either directly or 
indirectly contribute to the generation of GHG emissions:  
 
 Construction Activities: During construction of the project, GHGs would be emitted through the 

operation of construction equipment and from worker and vendor vehicles, each of which 
typically uses fossil-based fuels to operate. The combustion of fossil-based fuels creates GHGs 
(e.g., CO2, CH4, and N2O). Furthermore, CH4 is emitted during the fueling of heavy equipment.  

 Gas, Electricity, and Water Use: Natural gas use results in the emission of two GHGs: CH4 (the 
major component of natural gas) and CO2 (from the combustion of natural gas). Electricity use 
can result in GHG production if the electricity is generated by combusting fossil fuel. California’s 
water conveyance system is energy-intensive. Preliminary estimates indicate that the total energy 
used to pump and treat this water exceeds 6.5 percent of the total electricity used in the State per 
year (State of California 2008). 

 Solid Waste Disposal: Solid waste generated by the project could contribute to GHG emissions 
in a variety of ways. Landfilling and other methods of disposal use energy for transporting and 
managing the waste, and they produce additional GHGs to varying degrees. Landfilling, the most 
common waste management practice, results in the release of CH4 from the anaerobic 
decomposition of organic materials. CH4 is 25 times more potent a GHG than CO2. However, 
landfill CH4 can also be a source of energy. In addition, many materials in landfills do not 
decompose fully, and the carbon that remains is sequestered in the landfill and not released into 
the atmosphere. 

 Motor Vehicle Use: Transportation associated with the proposed project would result in GHG 
emissions from the combustion of fossil fuels in daily automobile and truck trips.  

 

Preliminary guidance from OPR and recent letters from the Attorney General critical of CEQA 
documents that have taken different approaches indicate that lead agencies should calculate, or 
estimate, emissions from vehicular traffic, energy consumption, water conveyance and treatment, 
waste generation, and construction activities. Table L lists the annual CO2 emissions for each of the 
planned construction phases (see the CalEEMod printouts in Appendix A for details). 
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Table L: Construction Greenhouse Gas Emissions 

Construction Phase 
Total Regional Pollutant Emissions (MT/yr) 

CO2 CH4 N2O CO2e 

2016 

Site Preparation 19 <0.01 0 19 
Utility Trenching 9 <0.01 0 9 
Grading 32 <0.01 0 32 
Building Construction 119 0.02 0 119 

2017 
Building Construction 156 0.02 0 156 
Architectural Coating 15 <0.01 0 15 
Paving 9 <0.01 0 9 

Total Construction Emissions 359 0.06 0 359 
Amortized over 30 years 12 <0.01 0 12 
Source: Compiled by LSA Associates, Inc. (July 2016). 
Notes: 
CH4 = methane 
CO2 = carbon dioxide 
CO2e = carbon dioxide equivalent 

MT/yr = metric tons per year 
N2O = nitrous oxide 

 
Long-term operation of the proposed project would generate GHG emissions from area and mobile 
sources and indirect emissions from stationary sources associated with energy consumption. Mobile-
source emissions of GHGs would include project-generated vehicle trips associated with on-site 
facilities and customers and visitors to the project site. Area-source emissions would be associated 
with activities (e.g., landscaping and maintenance of proposed land uses, natural gas for heating, and 
other sources). Increases in stationary-source emissions would also occur at off-site utility providers 
because of demand for electricity, natural gas, and water by the proposed uses. 
 
The GHG emission estimates presented in Table M shows the emissions associated with the level of 
development envisioned by the proposed project at opening. Appendix A includes the worksheets for 
the GHG emissions. 
 
Table M: Operational Greenhouse Gas Emissions  

Source 
Pollutant Emissions, MT/year 

Bio-CO2 NBio-CO2 Total CO2 CH4 N2O CO2e 
Construction emissions 
amortized over 30 years 0 12 12 <0.01 0 12 

Operational Emissions 
Area Sources 0 0.01 0.01 <0.01 0 0.01 
Energy Sources 0 1,695 1,695 0.04 0.01 1,699 
Mobile Sources 0 3,456 3,456 0.14 0 3,459 
Waste Sources 105 0 105 6.20 0 235 
Water Usage 3 67 70 0.24 <0.01 76 

Total Project Emissions 108 5,231 5,338 6.61 0.01 5,482 
Total Existing Emissions 10 423 433 0.60 0 447 
Net New Emissions 98 4,808 4,905 6.01 0.01 5,035 
Source: Compiled by LSA Associates, Inc. (July 2016). 
Note: All values with less than 10 MT/yr are rounded into two decimal places. 
Bio-CO2 = biologically generated CO2 
CH4 = methane 
CO2 = carbon dioxide 
CO2e = carbon dioxide equivalent 

MT = metric tons 
N2O = nitrous oxide 
NBio-CO2 = Nonbiologically generated CO2 
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As shown in Table M, the project would result in a net increase of 5,035 MT CO2e/yr.  In September 
2010, SCAQMD adopted an interim GHG threshold of significance for projects that includes 
determining whether the project is consistent with an adopted GHG reduction plan. The City adopted 
its RRG-EPAP and RRG-CAP in January 2016. This analysis considers GHG emission significance 
by determining the proposed project’s consistency with the policies and goals in the Riverside RRG-
EPAP and RRG-CAP. 
 
Table N lists the applicable strategies and goals from the RRG-CAP and indicates how the proposed 
project achieves compliance. With implementation of these strategies/measures, the project’s 
contribution to cumulative GHG emissions would be reduced.  
 
Specific development projects proposed under the project would comply with existing State and 
federal regulations regarding the energy efficiency of buildings, appliances, and lighting, which 
would reduce the project’s electricity demand. The new buildings constructed in accordance with 
current energy efficiency standards would be more energy-efficient than older buildings. Beginning 
on January 1, 2016, several new 2016 CalGreen Building Codes will be enforced in California. All 
commercial retail structures would be constructed under the new 2016 California Building Code to 
improve public health, safety, and general welfare by enhancing the design and construction of 
buildings using building concepts having a positive environmental impact and by encouraging 
sustainable construction practices. 
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Table N: Project Compliance with Greenhouse Gas Emission Reduction Strategies 

Strategy Project Compliance 
Energy Efficiency Measures 

Measure SR-2: 2013 California Building Energy Efficiency 
Standards (Title 24, Part 6). Maximize energy efficiency building and 
appliance standards, and pursue additional efficiency efforts including 
new technologies, and new policy and implementation mechanisms. 
Pursue comparable investment in energy efficiency from all retail 
providers of electricity in California (including both investor-owned and 
publicly owned utilities). 
 
Green Building Strategy. Expand the use of green building practices to 
reduce the carbon footprint of California’s new and existing inventory of 
buildings. 

Compliant. The proposed project would 
comply with the requirements of Measure 
SR-2: 2016 California Building Energy 
Efficiency Standards (Title 24, Part 6) 
including measures to incorporate energy-
efficient building design features. 

Water Conservation and Efficiency Measures 
Water Use Efficiency. Reduce per capita water use by 20% by 2020. 
SB X7-7 is part of a California legislative package passed in 2009 that 
requires urban retail water suppliers to reduce per-capita water use by 
10% from a baseline level by 2015, and to reduce per-capita water use 
by 20% by 2020. Green accountability performance (GAP) Goal 16 
directly aligns with SB X7-7. In Southern California, energy costs and 
GHG emissions associated with the transport, treatment, and delivery of 
water from outlying regions are high. Therefore, the region has extra 
incentive to reduce water consumption. While this is considered a state 
measure, it is up to the local water retailers, jurisdictions, and water 
users to meet these targets. 

Compliant. The project would comply with 
the requirements of Measure W-1: Water 
Conservation and Efficiency, including 
measures to increase water use efficiency. 
Water-efficient irrigation systems and 
devices and drought-tolerant landscaping 
would be installed on the project site. 

Solid Waste Reduction Measures 
Construction and Demolition Waste Diversion. Meet mandatory 
requirement to divert 50% of C&D waste from landfills by 2020 and 
exceed requirement by diverting 90% of C&D waste from landfills by 
2035. Effective July 1, 2014, CALGreen, the state’s Green Building 
Standards Code, requires jurisdictions to divert a minimum of 50% of 
their nonhazardous C&D waste from landfills. Reductions for the year 
2020 assume that 100% of new construction and applicable retrofit 
projects meet the minimum diversion rates established by the State. For 
2035, this measure assumes that C&D waste diversion would increase to 
90% for new construction and retrofit projects. This increase is in line 
with GAP Goal 6.A which aims to develop measures to encourage that a 
minimum of 90% of recoverable waste from all construction sites be 
recycled throughout Riverside by 2015, beginning with 40% in 2010 and 
increasing by 10% each year thereafter. 

Compliant. The project would comply with 
Measure SR-13: Construction and 
Demolition Waste Diversion. At least 
50 percent of the demolished and/or grubbed 
construction materials (including, but not 
limited to, soil, vegetation, concrete, lumber, 
metal, and cardboard) would be 
reused/recycled. 

Transportation and Motor Vehicle Measures 
Measure SR-6: Pavley and Low Carbon Fuel Standard (LCFS). 
ARB identified this measure as a Discrete Early Action Measure. This 
measure would reduce the carbon intensity of California’s transportation 
fuels by at least 10 percent by 2020. 
 
Measure SR-12: Electric Vehicle Plan and Infrastructure. SCAG has 
developed a regional plug-in electric vehicle (PEV) readiness plan, and 
WRCOG has a similar subregional plan for PEV readiness. Together, 
these plans identify viable locations for charging stations, changes to 
development codes, and other strategies to encourage the purchase and 
use of electric vehicles. This measure is anticipated to reduce nearly 
82,000 MT CO2e in participating WRCOG jurisdictions by 2020. 

Compliant. The project does not involve the 
manufacture, sale, or purchase of vehicles. 
However, vehicles that operate within and 
access the project site would comply with 
Measure SR-6: Pavley and Low Carbon Fuel 
Standard. The project would comply with 
Measure SR-12: Electric Vehicle Plan and 
Infrastructure. Electric vehicle charging 
stations would be provided on the project 
site.  
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Table N: Project Compliance with Greenhouse Gas Emission Reduction Strategies 

Strategy Project Compliance 
Mixed-Use Development. Provide for a variety of development types 
and uses. Increasing the level of mixed-use within each City can provide 
more opportunities for walking, biking, and transit trips by allowing 
persons to satisfy multiple trip needs within one automobile trip. 

Compliant. The project would comply with 
Measure T-7: Mixed-Use Development 
because the project includes a health club, 
restaurant, and supermarket.  

Shade Trees. Strategically plant trees at new developments to reduce 
the urban heat island effect. Planting additional trees in urban 
environments has a number of benefits, including lowering peak-load 
energy demands during the hottest months, enhancing the visual 
aesthetic of a community, and naturally sequestering carbon dioxide. 
Properly selected and located shade trees can help keep indoor 
temperatures low, thereby reducing air conditioner demands and utility 
costs. Trees can also provide shade for parking lots and other paved 
areas, reducing urban heat island effect communitywide. 

Compliant. The project would comply with 
Measure E-2: Shade Trees. Landscaping and 
shade trees would be provided throughout 
the project site. 

Bicycle Parking. Provide additional options for bicycle parking. Safe 
and convenient bicycle parking is a relatively low-cost action that leads 
to a demonstrated shift from automobile use to bicycle use. The City 
intends to help business owners understand the potential benefits of 
bicycle parking and requiring new development projects to include bike 
racks as a condition of approval can facilitate implementation of this 
measure. 

Compliant. The project would comply with 
Measure T-2: Bicycle Parking. Bicycle 
parking would be provided around the health 
club on the project site. 

Source: Compiled by LSA Associates, Inc. (April 2016). 
ARB = California Air Resources Board 
GHG = greenhouse gas 

 
Project implementation would not conflict with any applicable plan, policy, or regulation of an 
agency adopted for the purpose of reducing the emissions of GHG. With implementation of 
applicable sustainable measures, this impact would be less than significant. The proposed project 
would be required to comply with 2016 CalGreen building standards, as well as implement various 
sustainability measures with which the project applicant is required to comply. These measures would 
foster, among other benefits, reductions in energy consumption, waste generation, and associated 
pollution. In addition, newer construction materials and practices, current energy efficiency 
requirements, and newer appliances tend to emit lower levels of air pollutant emissions, including 
GHGs, as compared to materials and equipment used years ago. Accordingly, all project-related 
operational GHG emissions would be less than significant.  
 
To ensure that the proposed project would not conflict with or impede the implementation of the 
GHG reduction goals identified in the Riverside RRG-CAP, Assembly Bill (AB) 32, the Governor’s 
Executive Order (EO) S-3-05, and other strategies to help reduce GHGs, the project would implement 
a variety of measures to reduce GHG emissions as outlined in the Greenhouse Gas Minimization 
Measures GCC-1. 
 
 
LONG-TERM MICROSCALE (CO HOT SPOT) ANALYSIS 

Vehicular trips associated with the proposed project would contribute to congestion at intersections 
and along roadway segments in the project vicinity. Localized air quality impacts would occur when 
emissions from vehicular traffic increase as a result of the proposed project. The primary mobile-
source pollutant of local concern is CO, a direct function of vehicle idling time and, thus, of traffic 
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flow conditions. CO transport is extremely limited; under normal meteorological conditions, CO 
disperses rapidly with distance from the source. However, under certain extreme meteorological 
conditions, CO concentrations near a congested roadway or intersection may reach unhealthful levels, 
affecting local sensitive receptors (e.g., residents, schoolchildren, the elderly, and hospital patients). 
Typically, high CO concentrations are associated with roadways or intersections operating at 
unacceptable levels of service or with extremely high traffic volumes. In areas with high ambient 
background CO concentrations, modeling is recommended to determine a project’s effect on local CO 
levels. 
 
An assessment of project-related impacts on localized ambient air quality requires that future ambient 
air quality levels be projected. Existing CO concentrations in the immediate project vicinity are not 
available. Ambient CO levels monitored at the Riverside-Rubidoux Station, the closest station with 
complete monitored CO data approximately 4.3 miles north of the project site, showed a highest 
recorded 1-hour concentration of 2.5 ppm (the State standard is 20 ppm) and a highest 8-hour 
concentration of 1.6 ppm (the State standard is 9 ppm) during the past 3 years (see Table F). The 
highest CO concentrations would normally occur during peak traffic hours; hence, CO impacts 
calculated under peak traffic conditions represent a worst-case analysis.  
 
As described in the Traffic Impact Analysis for Madison Plaza prepared for the proposed project 
(LSA 2016), all study area intersections currently operate at satisfactory level of service (LOS). With 
addition of the project in the existing setting, all study area intersections would continue to operate at 
satisfactory LOS. 
 
Therefore, the proposed project can be implemented in an existing setting with no significant peak-
hour intersection impacts. Given the extremely low level of CO concentrations in the project area and 
the lack of traffic impacts at any intersections, project-related vehicles are not expected to contribute 
significantly to CO concentrations exceeding the State or federal CO standards. Because no CO hot 
spot would occur, there would be no project-related impacts on CO concentrations. 
 
 
AIR QUALITY MANAGEMENT PLAN CONSISTENCY 

A consistency determination plays an essential role in local agency project review by linking local 
planning and unique individual projects to the air quality plans. A consistency determination fulfills 
the CEQA goal of fully informing local agency decision-makers of the environmental costs of the 
project under consideration at a stage early enough to ensure that air quality concerns are addressed. 
Only new or amended General Plan elements, Specific Plans, and significantly unique projects are 
required to undergo a consistency review because the air quality plan strategy is based on projections 
from local General Plans. 
 
The AQMP is based on regional growth projections developed by the SCAG. The proposed project is 
a residential development and is not defined as a regionally significant project under CEQA; 
therefore, it does not meet the SCAG’s Intergovernmental Review criteria.  
 
The proposed uses are consistent with the zoning designation for the project site and its surrounding 
area, which is consistent with the Specific Plan and General Plan of the City. The City’s General Plan 
is consistent with the SCAG Regional Comprehensive Plan Guidelines and the SCAQMD AQMP. 
Pursuant to the methodology provided in Chapter 12 of the 1993 SCAQMD CEQA Air Quality 
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Handbook, consistency with the Basin 2012 AQMP is affirmed when a project (1) does not increase 
the frequency or severity of an air quality standards violation or cause a new violation, and (2) is 
consistent with the growth assumptions in the AQMP. Consistency review is presented below: 
 
1. The project would result in short-term construction and long-term pollutant emissions that are 

less than the CEQA significance emissions thresholds established by SCAQMD, as demonstrated 
above; therefore, the project could not result in an increase in the frequency or severity of any air 
quality standards violation and will not cause a new air quality standard violation. 

2. The CEQA Air Quality Handbook indicates that consistency with AQMP growth assumptions 
must be analyzed for new or amended General Plan elements, Specific Plans, and significant 
projects. Significant projects include airports, electrical generating facilities, petroleum and gas 
refineries, designation of oil drilling districts, water ports, solid waste disposal sites, and offshore 
drilling facilities; therefore, the proposed project is not defined as significant.  

 

Based on the consistency analysis presented above, the proposed project is consistent with the City’s 
General Plan and the regional AQMP. 
 
 
STANDARD CONDITIONS 

Construction Operations 

Construction of the project would be required to comply with regional rules that assist in reducing 
short-term air pollutant emissions. SCAQMD Rule 403 requires that fugitive dust be 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 Rule 403 requires 
implementation of dust suppression techniques to prevent fugitive dust from creating a nuisance off 
site. Applicable dust suppression techniques from Rule 403 are summarized below. Implementation 
of these dust suppression techniques can reduce the fugitive dust generation (and thus the PM10 
component). Compliance with these rules would reduce impacts on nearby sensitive receptors (see 
SCAQMD Rule 403 [2005]). As shown in Table H, implementation of Rule 403 measures results in 
dust emissions below SCAQMD thresholds. 
 
The applicable Rule 403 measures are as follows: 
 
 Apply nontoxic chemical soil stabilizers according to manufacturers’ specifications to all inactive 

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

 Water active sites at least twice daily. (Locations where grading is to occur will be thoroughly 
watered prior to earthmoving.) 

 Cover all trucks hauling dirt, sand, soil, or other loose materials, or maintain at least 2 ft (0.6 m) 
of freeboard (vertical space between the top of the load and the top of the trailer) in accordance 
with the requirements of California Vehicle Code (CVC) Section 23114. 

 Pave construction access roads at least 100 ft (30 m) onto the site from the main road. 

 Reduce traffic speeds on all unpaved roads to 15 mph or less. 
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Additionally, the following construction emissions control measures from the SCAQMD CEQA 
Handbook are recommended to further minimize fugitive dust emissions: 

a. Dust suppression measures: 

1. Revegetate disturbed areas as quickly as possible. 

2. All excavating and grading operations shall be suspended when wind speeds (as 
instantaneous gusts) exceed 25 mph. 

3. All streets shall be swept once per day if visible soil materials are carried to adjacent 
streets (recommend water sweepers with reclaimed water). 

4. Install wheel washers where vehicles enter and exit unpaved roads onto paved roads, 
or wash trucks and any equipment leaving the site each trip. 

5. All on-site roads shall be paved as soon as feasible, watered periodically, or 
chemically stabilized. 

6. The area disturbed by clearing, grading, earthmoving, or excavation operations shall 
be minimized at all times. 

b. The construction contractor shall select the construction equipment used on site based on 
low-emission factors and high-energy efficiency. The construction contractor shall ensure 
that construction-grading plans include a statement that all construction equipment will be 
tuned and maintained in accordance with the manufacturers’ specifications. 

c. The construction contractor shall utilize electric or diesel-powered equipment in lieu of 
gasoline-powered engines where feasible. 

d. The construction contractor shall ensure that construction-grading plans include a statement 
that work crews will shut off equipment when not in use. During smog season (May through 
October), the overall length of the construction period will be extended, thereby decreasing 
the size of the area prepared each day, to minimize vehicles and equipment operating at the 
same time. 

e. The construction contractor shall time the construction activities so as to not interfere with 
peak-hour traffic and minimize obstruction of through traffic lanes adjacent to the site; if 
necessary, a flagperson shall be retained to maintain safety adjacent to existing roadways. 

f. The construction contractor shall support and encourage ridesharing and transit incentives for 
the construction crew. 

The projectwould also be required to comply with the following measures which would further 
reduce construction emissions: 
 
Equipment Idling. Title 13, California Code of Regulations, Section 2449(d)(d) requires an 
operator of applicable off-road vehicles (self-propelled diesel-fueled vehicles 25 horsepower and 
up that were not designed to be driven on-road) to limit idling to no more than five minutes. 
Therefore, all construction vehicles shall be prohibited from idling in excess of 5 minutes, both on 
and off site. 
 
Construction Materials. The applicable California Department of Resources Recycling and 
Recovery (CalRecycle) Sustainable (Green) Building Program Measures are: 
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 California’s Green Building Standards Code (CALGreen) requires the diversion of at least 50 
percent of the construction waste generated (CALGreen Sections 4.408 and 5.408).1  

 Use “green building materials” such as those materials that are rapidly renewable or resource-
efficient, and recycled and manufactured in an environmentally friendly way, for at least 
10 percent of the project, as specified on the CalRecycle website.2 

 

 
Operations 

The proposed project is required to comply with Title 24 of the California Code of Regulations 
established by the CEC regarding energy conservation and green building standards. The project 
applicant shall incorporate the following in building plans: 
 
 Low-emission water heaters shall be used. Solar water heaters are encouraged.  

 Exterior windows shall utilize window treatments for efficient energy conservation.  

These measures will result in reduced emissions during the construction and operation phases of the 
proposed project.  
 
 
MINIMIZATION MEASURE 

Global Climate Change Impacts  

Minimization Measure GCC-1: To ensure that the proposed project complies with and would not 
conflict with or impede the implementation of reduction goals 
identified in the Riverside RRG-CAP, Assembly Bill (AB) 32, the 
Governor’s Executive Order (EO) S-3-05, and other strategies to 
help reduce greenhouse gases (GHGs) to the level proposed by the 
Governor, the project will implement a variety of measures that will 
reduce its GHG emissions. To the extent feasible, and to the 
satisfaction of the City of Riverside (City), the following CalGreen 
and other sustainable measures will be incorporated into the design 
and construction of the project:  
 
Construction and Building Materials. 

 Use locally produced and/or manufactured building materials for 
at least 10 percent of the construction materials used for the 
project. 

 Recycle/reuse at least 50 percent of the demolished and/or 
grubbed construction materials (including, but not limited to, 

                                                      
1  California Green Building Standards Code - C&D Waste Diversion Ordinance 

http://www.calrecycle.ca.gov/LGCentral/Library/CandDModel/Instruction/FAQ.htm#CALGreen, accessed 
July 2016 

2  California Department of Resources Recycling and Recovery (CalRecycle). Website: 
http://www.calrecycle.ca.gov, accessed February 2016. 
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soil, vegetation, concrete, lumber, metal, and cardboard) if 
feasible. 

 Use “green building materials,” such as those materials that are 
resource-efficient and are recycled and manufactured in an 
environmentally friendly way, for at least 10 percent of the 
project.  

 

Energy Efficiency Measures. 

 Design all project buildings to meet or exceed the California 
Building Code’s (CBC) Title 24 energy standard, including, but 
not limited to, any combination of the following: 

 Increase insulation such that heat transfer and thermal 
bridging is minimized; 

 Limit air leakage through the structure or within the heating 
and cooling distribution system to minimize energy 
consumption; and 

 Incorporate ENERGY STAR® or better rated windows, 
space heating and cooling equipment, light fixtures, 
appliances, or other applicable electrical equipment.  

 Install efficient lighting and lighting control systems. Use 
daylight as an integral part of the lighting systems in buildings.  

 Install “cool” roofs and cool pavements. 

 Install energy-efficient heating and cooling systems, appliances 
and equipment, and control systems. 

 Install solar lights or light-emitting diodes (LEDs) for outdoor 
lighting or outdoor lighting that meets the City Code. 

 

Water Conservation and Efficiency Measures.  

 Devise a comprehensive water conservation strategy appropriate 
for the project and its location. The strategy may include the 
following, plus other innovative measures that may be 
appropriate:  

 Create water-efficient landscapes within the development. 

 Install water-efficient irrigation systems and devices, such as 
soil moisture-based irrigation controls. 

 Use reclaimed water, if available, for landscape irrigation 
within the project. Install the infrastructure to deliver and use 
reclaimed water, if available.  

 Design buildings to be water-efficient. Install water-efficient 
fixtures and appliances, including low-flow faucets and 
waterless urinals. 
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 Restrict watering methods (e.g., prohibit systems that apply 
water to nonvegetated surfaces) and control runoff.  

 

Solid Waste Measures. 

 To facilitate and encourage recycling to reduce landfill-
associated emissions, among others, the project will provide 
trash enclosures that include additional enclosed area(s) for 
collection of recyclable materials. The recycling collection 
area(s) will be located within, near, or adjacent to each trash and 
rubbish disposal area. The recycling collection area will be a 
minimum of 50 percent of the area provided for the trash/rubbish 
enclosure(s) or as approved by the Waste Management 
Department of the City of Riverside. 

 Provide employee education on waste reduction and available 
recycling services. 

 

Transportation Measures. 

 To facilitate and encourage nonmotorized transportation, bicycle 
racks shall be provided in convenient locations to facilitate 
bicycle access to the project area. The bicycle racks shall be 
shown on project landscaping and improvement plans submitted 
for Planning Department approval and shall be installed in 
accordance with those plans. 

 Provide pedestrian walkway and connectivity requirements. 
 

In addition, the proposed project would be subject to all applicable regulatory requirements, which 
would also reduce the GHG emissions of the project. With implementation of Minimization 
Measure GCC-1 and application of regulatory requirements, the proposed project would not conflict 
with or impede implementation of the reduction goals identified in AB 32, EO S-3-05, and other 
strategies to help reduce GHGs to the level proposed by the Governor. Therefore, the project’s 
contribution to cumulative GHG emissions would be less than significant.  
 
 
CUMULATIVE IMPACTS 

The cumulative impacts analysis is based on projections in the regional AQMP. As described in the 
consistency analysis presented above, the proposed project is consistent with the growth assumptions 
in the City’s General Plan, the recently adopted 2016 RTP/SCS, and the regional AQMP. Further, the 
proposed project does not increase the frequency or severity of an air quality standards violation or 
cause a new violation. As described in the Traffic Impact Analysis for Madison Plaza (LSA 2016), 
the cumulative analysis includes projects in Riverside and adjacent cities (i.e., Moreno Valley, 
Corona, and Norco). This study area is described as the appropriate tool to evaluate discrete project-
related circulation impacts for the City, which encompass the air quality impacts from the proposed 
project. As shown in the Traffic Impact Analysis for Madison Plaza (LSA 2016), the proposed project 
plus pending and approved baselines (the cumulative scenarios) would not result in any significant 
LOS change or intersection delay, thus the combined effects of the related projects would be less than 
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significant. Because there is no cumulative significant impact and the proposed project is consistent 
with the growth assumptions in the 2016 RTP/SCS and the draft 2016 AQMP, the combined effects 
are not cumulatively significant. Therefore, the proposed project would not result in a significant 
long-term cumulative impact. 
 
 
IMPACTS TO THE PROPOSED PROJECT FROM GLOBAL CLIMATE 
CHANGE 

Local temperatures could increase in time as a result of GCC with or without development as 
envisioned by the proposed project. This increase in temperature could lead to other climate effects, 
including, but not limited to, increased flooding due to increased precipitation and runoff. At present, 
the extent of GCC impacts is uncertain, and more extensive monitoring of runoff is necessary for 
greater understanding of changes in hydrologic patterns. Studies indicate that increased temperatures 
could result in a greater portion of peak stream flows occurring earlier in the spring, with decreases in 
late spring and early summer. These changes could have implications for water supply, flood 
management, and ecosystem health. In addition, there is a potential for sea level rising due to global 
warming. However, as the project site is located more than 5 mi from the ocean and at an elevation 
that would not subject the site to local flooding, the proposed project is not expected to be 
significantly affected by GCC.  
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APPENDIX A 
 

CALEEMOD MODEL PRINTOUTS  



Vehicle Trips - Existing Dennys Restaurant

Vechicle Emission Factors - Adjusted fleet mix for a restaurant.

Vechicle Emission Factors - Adjusted fleet mix for a restaurant.

Utility Company Riverside Public Utilities

CO2 Intensity 
(lb/MWhr)

1325.65 CH4 Intensity 
(lb/MWhr)

0.029 N2O Intensity 
(lb/MWhr)

0.006

1.3 User Entered Comments & Non-Default Data

Project Characteristics - 

Land Use - Estimated existing parking lot size from Google Aerial.

Construction Phase - Existing condition - no construction

Off-road Equipment - 

Off-road Equipment - Existing condition - no construction

Trips and VMT - Existing condition - no construction

On-road Fugitive Dust - 

Grading - Grading information provided by contractor

High Turnover (Sit Down Restaurant) 3.90 1000sqft 0.09 3,900.00 0

1.2 Other Project Characteristics

Urbanization Urban Wind Speed (m/s) 2.4 Precipitation Freq (Days) 28

Climate Zone 10 Operational Year 2014

CalEEMod Version: CalEEMod.2013.2.2 Page 1 of 1 Date: 7/28/2016 4:03 PM

Peninsula Retail Partners Commercial/Restaurant-Existing
Riverside-South Coast County, Summer

1.0 Project Characteristics

1.1 Land Usage

Land Uses Size Metric Lot Acreage Floor Surface Area Population

Parking Lot 4.00 Acre 4.00 0.00 0



tblVehicleEF HHD 8.7490e-003 8.7560e-003

tblVehicleEF HHD 0.15 0.09

tblVehicleEF HHD 3.9960e-003 1.7220e-003

tblVehicleEF HHD 0.03 0.04

tblVehicleEF HHD 0.17 0.10

tblVehicleEF HHD 5.0390e-003 2.0760e-003

tblVehicleEF HHD 0.03 9.6140e-003

tblVehicleEF HHD 0.03 0.03

tblVehicleEF HHD 5.80 4.57

tblVehicleEF HHD 7.75 5.37

tblVehicleEF HHD 3.83 3.44

tblVehicleEF HHD 0.03 0.01

tblVehicleEF HHD 0.06 0.06

tblVehicleEF HHD 60.65 51.71

tblVehicleEF HHD 576.70 557.78

tblVehicleEF HHD 1,629.98 1,560.95

tblVehicleEF HHD 66.79 55.76

tblVehicleEF HHD 0.04 0.02

tblLandUse LandUseSquareFeet 174,240.00 0.00

tblVehicleEF HHD 0.02 0.02

tblVehicleEF HHD 0.01 8.8790e-003

tblVehicleEF HHD 2.78 2.88

tblVehicleEF HHD 1.70 1.42

Vechicle Emission Factors - Adjusted fleet mix for a restaurant.

Construction Off-road Equipment Mitigation - Existing condition - no construction

Energy Mitigation - 

Water Mitigation - 

Energy Use - Existing Denny's Restaurant building is more than 20 years old.

Table Name Column Name Default Value New Value

tblConstructionPhase NumDays 230.00 0.00

tblEnergyUse LightingElect 0.88 0.88



tblVehicleEF HHD 7.32 5.07

tblVehicleEF HHD 3.67 3.30

tblVehicleEF HHD 0.02 8.8100e-003

tblVehicleEF HHD 0.06 0.06

tblVehicleEF HHD 0.03 0.04

tblVehicleEF HHD 610.97 590.92

tblVehicleEF HHD 1,629.98 1,560.95

tblVehicleEF HHD 66.79 55.76

tblVehicleEF HHD 0.04 0.02

tblVehicleEF HHD 5.98 4.71

tblVehicleEF HHD 0.02 0.02

tblVehicleEF HHD 0.01 8.8790e-003

tblVehicleEF HHD 2.02 2.09

tblVehicleEF HHD 1.70 1.42

tblVehicleEF HHD 51.86 42.39

tblVehicleEF HHD 0.59 0.58

tblVehicleEF HHD 1.9840e-003 1.2460e-003

tblVehicleEF HHD 0.30 0.22

tblVehicleEF HHD 0.65 0.35

tblVehicleEF HHD 2.67 1.77

tblVehicleEF HHD 5.5860e-003 5.6020e-003

tblVehicleEF HHD 0.02 0.02

tblVehicleEF HHD 1.7070e-003 1.4500e-003

tblVehicleEF HHD 3.7260e-003 2.1340e-003

tblVehicleEF HHD 0.19 0.09

tblVehicleEF HHD 0.52 0.51

tblVehicleEF HHD 1.9840e-003 1.2460e-003

tblVehicleEF HHD 0.26 0.19

tblVehicleEF HHD 0.65 0.35

tblVehicleEF HHD 2.49 1.66

tblVehicleEF HHD 3.7260e-003 2.1340e-003

tblVehicleEF HHD 0.19 0.09



tblVehicleEF HHD 1,629.98 1,560.95

tblVehicleEF HHD 66.79 55.76

tblVehicleEF HHD 0.01 8.8790e-003

tblVehicleEF HHD 3.83 3.97

tblVehicleEF HHD 1.70 1.42

tblVehicleEF HHD 57.31 48.65

tblVehicleEF HHD 529.39 512.02

tblVehicleEF HHD 4.3530e-003 2.6270e-003

tblVehicleEF HHD 0.30 0.22

tblVehicleEF HHD 0.65 0.36

tblVehicleEF HHD 2.31 1.54

tblVehicleEF HHD 0.03 0.03

tblVehicleEF HHD 0.02 0.02

tblVehicleEF HHD 1.5590e-003 1.2970e-003

tblVehicleEF HHD 7.0560e-003 3.9730e-003

tblVehicleEF HHD 0.21 0.11

tblVehicleEF HHD 0.56 0.55

tblVehicleEF HHD 4.3530e-003 2.6270e-003

tblVehicleEF HHD 0.26 0.19

tblVehicleEF HHD 0.65 0.36

tblVehicleEF HHD 2.15 1.44

tblVehicleEF HHD 5.9180e-003 5.9340e-003

tblVehicleEF HHD 0.15 0.09

tblVehicleEF HHD 3.9960e-003 1.7220e-003

tblVehicleEF HHD 7.0560e-003 3.9730e-003

tblVehicleEF HHD 0.21 0.11

tblVehicleEF HHD 0.49 0.48

tblVehicleEF HHD 0.17 0.10

tblVehicleEF HHD 5.0390e-003 2.0760e-003

tblVehicleEF HHD 0.02 8.1050e-003

tblVehicleEF HHD 0.03 0.03

tblVehicleEF HHD 8.7490e-003 8.7560e-003



tblVehicleEF HHD 0.30 0.22

tblVehicleEF HHD 0.69 0.38

tblVehicleEF HHD 2.53 1.70

tblVehicleEF LDA 0.01 9.1850e-003

tblVehicleEF HHD 1.6510e-003 1.4000e-003

tblVehicleEF HHD 4.3990e-003 2.3610e-003

tblVehicleEF HHD 0.25 0.12

tblVehicleEF HHD 0.64 0.63

tblVehicleEF HHD 2.2590e-003 1.3700e-003

tblVehicleEF HHD 0.26 0.19

tblVehicleEF HHD 0.69 0.38

tblVehicleEF HHD 2.36 1.59

tblVehicleEF HHD 5.1280e-003 5.1420e-003

tblVehicleEF HHD 0.02 0.02

tblVehicleEF HHD 3.9960e-003 1.7220e-003

tblVehicleEF HHD 4.3990e-003 2.3610e-003

tblVehicleEF HHD 0.25 0.12

tblVehicleEF HHD 0.56 0.55

tblVehicleEF HHD 2.2590e-003 1.3700e-003

tblVehicleEF HHD 5.0390e-003 2.0760e-003

tblVehicleEF HHD 0.03 0.01

tblVehicleEF HHD 0.03 0.03

tblVehicleEF HHD 8.7490e-003 8.7560e-003

tblVehicleEF HHD 0.15 0.09

tblVehicleEF HHD 3.79 3.40

tblVehicleEF HHD 0.03 0.01

tblVehicleEF HHD 0.06 0.06

tblVehicleEF HHD 0.03 0.04

tblVehicleEF HHD 0.17 0.10

tblVehicleEF HHD 0.04 0.02

tblVehicleEF HHD 5.54 4.36

tblVehicleEF HHD 7.64 5.29



tblVehicleEF LDA 66.78 59.48

tblVehicleEF LDA 0.01 9.1850e-003

tblVehicleEF LDA 0.01 7.2120e-003

tblVehicleEF LDA 1.38 0.99

tblVehicleEF LDA 1.92 1.32

tblVehicleEF LDA 317.69 278.16

tblVehicleEF LDA 0.15 0.12

tblVehicleEF LDA 0.05 0.04

tblVehicleEF LDA 0.04 0.03

tblVehicleEF LDA 0.35 0.26

tblVehicleEF LDA 0.22 0.14

tblVehicleEF LDA 0.35 0.26

tblVehicleEF LDA 0.20 0.13

tblVehicleEF LDA 3.3310e-003 3.3130e-003

tblVehicleEF LDA 7.7800e-004 7.6500e-004

tblVehicleEF LDA 0.08 0.06

tblVehicleEF LDA 2.4750e-003 2.6090e-003

tblVehicleEF LDA 0.08 0.06

tblVehicleEF LDA 0.15 0.12

tblVehicleEF LDA 0.05 0.04

tblVehicleEF LDA 0.03 0.02

tblVehicleEF LDA 0.11 0.08

tblVehicleEF LDA 0.17 0.11

tblVehicleEF LDA 1.5970e-003 1.4380e-003

tblVehicleEF LDA 2.7190e-003 2.8280e-003

tblVehicleEF LDA 1.4560e-003 1.3260e-003

tblVehicleEF LDA 1.18 0.83

tblVehicleEF LDA 2.47 1.71

tblVehicleEF LDA 293.38 256.87

tblVehicleEF LDA 66.78 59.48

tblVehicleEF LDA 0.47 0.78

tblVehicleEF LDA 0.01 7.2120e-003



tblVehicleEF LDA 0.17 0.11

tblVehicleEF LDA 1.5970e-003 1.4380e-003

tblVehicleEF LDA 2.7190e-003 2.8280e-003

tblVehicleEF LDA 2.43 1.68

tblVehicleEF LDA 289.27 253.27

tblVehicleEF LDA 66.78 59.48

tblVehicleEF LDA 0.47 0.78

tblVehicleEF LDA 0.10 0.07

tblVehicleEF LDA 0.34 0.25

tblVehicleEF LDA 0.18 0.11

tblVehicleEF LDA 0.01 9.1850e-003

tblVehicleEF LDA 0.01 7.2120e-003

tblVehicleEF LDA 1.13 0.80

tblVehicleEF LDA 7.6800e-004 7.5800e-004

tblVehicleEF LDA 0.15 0.10

tblVehicleEF LDA 0.18 0.13

tblVehicleEF LDA 0.11 0.08

tblVehicleEF LDA 0.05 0.03

tblVehicleEF LDA 0.11 0.08

tblVehicleEF LDA 0.03 0.02

tblVehicleEF LDA 0.34 0.25

tblVehicleEF LDA 0.17 0.11

tblVehicleEF LDA 3.6100e-003 3.5920e-003

tblVehicleEF LDA 2.7190e-003 2.8280e-003

tblVehicleEF LDA 1.4560e-003 1.3260e-003

tblVehicleEF LDA 2.4750e-003 2.6090e-003

tblVehicleEF LDA 0.15 0.10

tblVehicleEF LDA 0.18 0.13

tblVehicleEF LDA 0.47 0.78

tblVehicleEF LDA 0.10 0.07

tblVehicleEF LDA 0.16 0.11

tblVehicleEF LDA 1.5970e-003 1.4380e-003



tblVehicleEF LDT1 3.5130e-003 2.8290e-003

tblVehicleEF LDT1 5.0010e-003 4.4470e-003

tblVehicleEF LDT1 0.21 0.18

tblVehicleEF LDT1 0.34 0.29

tblVehicleEF LDT1 0.13 0.12

tblVehicleEF LDT1 0.07 0.08

tblVehicleEF LDT1 0.29 0.21

tblVehicleEF LDT1 0.34 0.26

tblVehicleEF LDT1 3.8410e-003 3.0640e-003

tblVehicleEF LDT1 5.4650e-003 4.8140e-003

tblVehicleEF LDT1 0.03 0.02

tblVehicleEF LDT1 2.86 2.05

tblVehicleEF LDT1 5.83 4.41

tblVehicleEF LDT1 341.86 305.42

tblVehicleEF LDT1 77.04 69.78

tblVehicleEF LDA 0.05 0.04

tblVehicleEF LDA 0.04 0.03

tblVehicleEF LDA 0.39 0.29

tblVehicleEF LDA 0.21 0.13

tblVehicleEF LDT1 0.03 0.02

tblVehicleEF LDA 0.20 0.12

tblVehicleEF LDA 3.2830e-003 3.2660e-003

tblVehicleEF LDA 7.7700e-004 7.6500e-004

tblVehicleEF LDA 0.08 0.06

tblVehicleEF LDA 0.18 0.13

tblVehicleEF LDA 0.08 0.06

tblVehicleEF LDA 0.18 0.13

tblVehicleEF LDA 0.05 0.04

tblVehicleEF LDA 0.03 0.02

tblVehicleEF LDA 0.39 0.29

tblVehicleEF LDA 1.4560e-003 1.3260e-003

tblVehicleEF LDA 2.4750e-003 2.6090e-003



tblVehicleEF LDT1 4.1610e-003 4.1450e-003

tblVehicleEF LDT1 9.2100e-004 9.0300e-004

tblVehicleEF LDT1 0.41 0.35

tblVehicleEF LDT1 0.27 0.23

tblVehicleEF LDT1 0.09 0.05

tblVehicleEF LDT1 1.19 0.99

tblVehicleEF LDT1 0.39 0.28

tblVehicleEF LDT1 3.8410e-003 3.0640e-003

tblVehicleEF LDT1 5.4650e-003 4.8140e-003

tblVehicleEF LDT1 3.5130e-003 2.8290e-003

tblVehicleEF LDT1 5.0010e-003 4.4470e-003

tblVehicleEF LDT1 0.40 0.34

tblVehicleEF LDT1 368.23 329.19

tblVehicleEF LDT1 77.04 69.78

tblVehicleEF LDT1 0.07 0.08

tblVehicleEF LDT1 0.26 0.19

tblVehicleEF LDT1 0.32 0.24

tblVehicleEF LDT1 0.50 0.36

tblVehicleEF LDT1 0.03 0.02

tblVehicleEF LDT1 0.03 0.02

tblVehicleEF LDT1 3.28 2.38

tblVehicleEF LDT1 4.53 3.40

tblVehicleEF LDT1 0.21 0.18

tblVehicleEF LDT1 0.34 0.29

tblVehicleEF LDT1 0.13 0.12

tblVehicleEF LDT1 0.11 0.07

tblVehicleEF LDT1 1.21 1.01

tblVehicleEF LDT1 0.08 0.05

tblVehicleEF LDT1 1.21 1.01

tblVehicleEF LDT1 0.47 0.34

tblVehicleEF LDT1 3.8580e-003 3.8400e-003

tblVehicleEF LDT1 9.4400e-004 9.2100e-004



tblVehicleEF LDT1 0.41 0.34

tblVehicleEF LDT1 0.13 0.12

tblVehicleEF LDT1 0.11 0.07

tblVehicleEF LDT1 1.41 1.18

tblVehicleEF LDT1 1.41 1.18

tblVehicleEF LDT1 0.46 0.33

tblVehicleEF LDT1 3.8060e-003 3.7880e-003

tblVehicleEF LDT1 9.4200e-004 9.1900e-004

tblVehicleEF LDT1 0.23 0.19

tblVehicleEF LDT1 5.0010e-003 4.4470e-003

tblVehicleEF LDT1 0.23 0.19

tblVehicleEF LDT1 0.41 0.34

tblVehicleEF LDT1 0.13 0.12

tblVehicleEF LDT1 0.08 0.05

tblVehicleEF LDT1 0.28 0.20

tblVehicleEF LDT1 0.34 0.26

tblVehicleEF LDT1 3.8410e-003 3.0640e-003

tblVehicleEF LDT1 5.4650e-003 4.8140e-003

tblVehicleEF LDT1 3.5130e-003 2.8290e-003

tblVehicleEF LDT1 2.76 1.98

tblVehicleEF LDT1 5.72 4.33

tblVehicleEF LDT1 337.41 301.40

tblVehicleEF LDT1 77.04 69.78

tblVehicleEF LDT1 0.07 0.08

tblVehicleEF LDT1 0.12 0.07

tblVehicleEF LDT1 1.19 0.99

tblVehicleEF LDT1 0.42 0.30

tblVehicleEF LDT1 0.03 0.02

tblVehicleEF LDT1 0.03 0.02

tblVehicleEF LDT1 0.40 0.34

tblVehicleEF LDT1 0.41 0.35

tblVehicleEF LDT1 0.27 0.23



tblVehicleEF LDT2 2.68 1.89

tblVehicleEF LDT2 0.52 0.43

tblVehicleEF LDT2 0.28 0.19

tblVehicleEF LDT2 0.02 0.01

tblVehicleEF LDT2 0.02 0.01

tblVehicleEF LDT2 1.89 1.35

tblVehicleEF LDT2 1.0610e-003 1.0460e-003

tblVehicleEF LDT2 0.09 0.07

tblVehicleEF LDT2 0.17 0.14

tblVehicleEF LDT2 0.06 0.06

tblVehicleEF LDT2 0.06 0.04

tblVehicleEF LDT2 0.06 0.06

tblVehicleEF LDT2 0.04 0.02

tblVehicleEF LDT2 0.52 0.43

tblVehicleEF LDT2 0.26 0.18

tblVehicleEF LDT2 4.5420e-003 4.5120e-003

tblVehicleEF LDT2 2.7330e-003 2.9040e-003

tblVehicleEF LDT2 1.5090e-003 1.3700e-003

tblVehicleEF LDT2 2.5010e-003 2.6830e-003

tblVehicleEF LDT2 0.09 0.07

tblVehicleEF LDT2 0.17 0.14

tblVehicleEF LDT2 92.96 84.91

tblVehicleEF LDT2 0.18 0.06

tblVehicleEF LDT2 0.20 0.13

tblVehicleEF LDT2 0.34 0.23

tblVehicleEF LDT2 1.6530e-003 1.4850e-003

tblVehicleEF LDT2 0.02 0.01

tblVehicleEF LDT2 0.02 0.01

tblVehicleEF LDT2 1.62 1.15

tblVehicleEF LDT2 3.47 2.47

tblVehicleEF LDT2 413.27 372.37

tblVehicleEF LDT1 0.49 0.36



tblVehicleEF LDT2 0.18 0.06

tblVehicleEF LDT2 0.19 0.13

tblVehicleEF LDT2 0.34 0.23

tblVehicleEF LDT2 0.02 0.01

tblVehicleEF LDT2 1.56 1.10

tblVehicleEF LDT2 3.41 2.42

tblVehicleEF LDT2 407.66 367.29

tblVehicleEF LDT2 92.96 84.91

tblVehicleEF LDT2 0.13 0.11

tblVehicleEF LDT2 0.06 0.04

tblVehicleEF LDT2 0.51 0.42

tblVehicleEF LDT2 0.24 0.16

tblVehicleEF LDT2 0.02 0.01

tblVehicleEF LDT2 0.22 0.15

tblVehicleEF LDT2 4.9110e-003 4.8790e-003

tblVehicleEF LDT2 1.0480e-003 1.0360e-003

tblVehicleEF LDT2 0.16 0.13

tblVehicleEF LDT2 0.20 0.16

tblVehicleEF LDT2 0.16 0.13

tblVehicleEF LDT2 0.20 0.16

tblVehicleEF LDT2 0.13 0.11

tblVehicleEF LDT2 0.04 0.03

tblVehicleEF LDT2 0.51 0.42

tblVehicleEF LDT2 0.31 0.21

tblVehicleEF LDT2 1.6530e-003 1.4850e-003

tblVehicleEF LDT2 2.7330e-003 2.9040e-003

tblVehicleEF LDT2 1.5090e-003 1.3700e-003

tblVehicleEF LDT2 2.5010e-003 2.6830e-003

tblVehicleEF LDT2 446.44 402.41

tblVehicleEF LDT2 92.96 84.91

tblVehicleEF LDT2 0.18 0.06

tblVehicleEF LDT2 0.18 0.12



tblVehicleEF LHD1 0.04 0.00

tblVehicleEF LHD1 0.07 0.07

tblVehicleEF LHD1 2.13 1.65

tblVehicleEF LHD1 1.04 0.98

tblVehicleEF LHD1 7.4100e-004 7.3100e-004

tblVehicleEF LHD1 1.07 0.79

tblVehicleEF LHD1 4.04 3.46

tblVehicleEF LHD1 8.82 8.51

tblVehicleEF LHD1 538.23 513.92

tblVehicleEF LHD1 38.15 37.20

tblVehicleEF LDT2 0.28 0.19

tblVehicleEF LHD1 1.1790e-003 1.1690e-003

tblVehicleEF LHD1 0.01 8.0180e-003

tblVehicleEF LHD1 0.02 0.02

tblVehicleEF LHD1 0.17 0.17

tblVehicleEF LDT2 0.09 0.07

tblVehicleEF LDT2 0.19 0.16

tblVehicleEF LDT2 0.06 0.06

tblVehicleEF LDT2 0.06 0.04

tblVehicleEF LDT2 0.60 0.49

tblVehicleEF LDT2 0.04 0.02

tblVehicleEF LDT2 0.60 0.49

tblVehicleEF LDT2 0.26 0.17

tblVehicleEF LDT2 4.4800e-003 4.4490e-003

tblVehicleEF LDT2 1.0600e-003 1.0450e-003

tblVehicleEF LDT2 1.5090e-003 1.3700e-003

tblVehicleEF LDT2 2.5010e-003 2.6830e-003

tblVehicleEF LDT2 0.09 0.07

tblVehicleEF LDT2 0.19 0.16

tblVehicleEF LDT2 0.06 0.06

tblVehicleEF LDT2 1.6530e-003 1.4850e-003

tblVehicleEF LDT2 2.7330e-003 2.9040e-003



tblVehicleEF LHD1 3.26 2.79

tblVehicleEF LHD1 8.82 8.51

tblVehicleEF LHD1 1.1790e-003 1.1690e-003

tblVehicleEF LHD1 0.01 8.0180e-003

tblVehicleEF LHD1 0.02 0.02

tblVehicleEF LHD1 0.17 0.17

tblVehicleEF LHD1 1.09 0.81

tblVehicleEF LHD1 0.03 0.03

tblVehicleEF LHD1 1.4530e-003 1.3970e-003

tblVehicleEF LHD1 0.08 0.07

tblVehicleEF LHD1 0.58 0.55

tblVehicleEF LHD1 0.35 0.30

tblVehicleEF LHD1 0.33 0.28

tblVehicleEF LHD1 5.3840e-003 5.3260e-003

tblVehicleEF LHD1 4.6000e-004 4.5400e-004

tblVehicleEF LHD1 3.0390e-003 2.7620e-003

tblVehicleEF LHD1 0.08 0.08

tblVehicleEF LHD1 0.08 0.08

tblVehicleEF LHD1 0.03 0.03

tblVehicleEF LHD1 1.4530e-003 1.3970e-003

tblVehicleEF LHD1 0.07 0.06

tblVehicleEF LHD1 0.58 0.55

tblVehicleEF LHD1 0.02 0.02

tblVehicleEF LHD1 2.3720e-003 2.3700e-003

tblVehicleEF LHD1 9.2330e-003 7.6730e-003

tblVehicleEF LHD1 1.0570e-003 8.1300e-004

tblVehicleEF LHD1 3.0390e-003 2.7620e-003

tblVehicleEF LHD1 0.05 0.05

tblVehicleEF LHD1 9.4870e-003 9.4820e-003

tblVehicleEF LHD1 0.01 8.3380e-003

tblVehicleEF LHD1 1.1530e-003 8.8500e-004

tblVehicleEF LHD1 6.8200e-004 6.7300e-004



tblVehicleEF LHD1 2.9970e-003 2.7860e-003

tblVehicleEF LHD1 0.09 0.07

tblVehicleEF LHD1 0.58 0.55

tblVehicleEF LHD1 0.31 0.27

tblVehicleEF LHD1 5.3850e-003 5.3260e-003

tblVehicleEF LHD1 4.4700e-004 4.4200e-004

tblVehicleEF LHD1 5.4790e-003 4.9450e-003

tblVehicleEF LHD1 0.10 0.09

tblVehicleEF LHD1 0.03 0.03

tblVehicleEF LHD1 0.03 0.03

tblVehicleEF LHD1 2.9970e-003 2.7860e-003

tblVehicleEF LHD1 0.07 0.06

tblVehicleEF LHD1 0.58 0.55

tblVehicleEF LHD1 0.29 0.25

tblVehicleEF LHD1 2.3720e-003 2.3700e-003

tblVehicleEF LHD1 9.2330e-003 7.6730e-003

tblVehicleEF LHD1 1.0570e-003 8.1300e-004

tblVehicleEF LHD1 5.4790e-003 4.9450e-003

tblVehicleEF LHD1 0.10 0.09

tblVehicleEF LHD1 9.4870e-003 9.4820e-003

tblVehicleEF LHD1 0.01 8.3380e-003

tblVehicleEF LHD1 1.1530e-003 8.8500e-004

tblVehicleEF LHD1 6.8200e-004 6.7300e-004

tblVehicleEF LHD1 0.02 0.02

tblVehicleEF LHD1 0.07 0.07

tblVehicleEF LHD1 2.00 1.54

tblVehicleEF LHD1 1.00 0.95

tblVehicleEF LHD1 7.4100e-004 7.3100e-004

tblVehicleEF LHD1 0.05 0.05

tblVehicleEF LHD1 538.23 513.92

tblVehicleEF LHD1 38.15 37.20

tblVehicleEF LHD1 0.04 0.00



tblVehicleEF LHD1 4.5600e-004 4.5000e-004

tblVehicleEF LHD1 1.5740e-003 1.4930e-003

tblVehicleEF LHD1 0.07 0.06

tblVehicleEF LHD1 0.62 0.59

tblVehicleEF LHD1 0.32 0.27

tblVehicleEF LHD1 5.3840e-003 5.3260e-003

tblVehicleEF LHD1 9.2330e-003 7.6730e-003

tblVehicleEF LHD1 1.0570e-003 8.1300e-004

tblVehicleEF LHD1 3.4840e-003 3.0660e-003

tblVehicleEF LHD1 0.11 0.10

tblVehicleEF LHD1 0.03 0.03

tblVehicleEF LHD1 0.01 8.3380e-003

tblVehicleEF LHD1 1.1530e-003 8.8500e-004

tblVehicleEF LHD1 6.8200e-004 6.7300e-004

tblVehicleEF LHD1 0.02 0.02

tblVehicleEF LHD1 2.3720e-003 2.3700e-003

tblVehicleEF LHD1 2.10 1.62

tblVehicleEF LHD1 1.03 0.97

tblVehicleEF LHD1 7.4100e-004 7.3100e-004

tblVehicleEF LHD1 0.05 0.05

tblVehicleEF LHD1 9.4870e-003 9.4820e-003

tblVehicleEF LHD1 8.82 8.51

tblVehicleEF LHD1 538.23 513.92

tblVehicleEF LHD1 38.15 37.20

tblVehicleEF LHD1 0.04 0.00

tblVehicleEF LHD1 0.07 0.07

tblVehicleEF LHD1 0.01 8.0180e-003

tblVehicleEF LHD1 0.02 0.02

tblVehicleEF LHD1 0.17 0.17

tblVehicleEF LHD1 1.06 0.79

tblVehicleEF LHD1 3.76 3.22

tblVehicleEF LHD1 1.1790e-003 1.1690e-003



tblVehicleEF LHD2 5.4000e-004 3.5900e-004

tblVehicleEF LHD2 1.4040e-003 1.1880e-003

tblVehicleEF LHD2 0.04 0.03

tblVehicleEF LHD2 6.0800e-004 3.9600e-004

tblVehicleEF LHD2 1.3150e-003 1.3110e-003

tblVehicleEF LHD2 0.03 0.03

tblVehicleEF LHD2 2.6940e-003 2.6900e-003

tblVehicleEF LHD2 0.02 0.01

tblVehicleEF LHD2 0.52 0.50

tblVehicleEF LHD2 1.4300e-003 1.4250e-003

tblVehicleEF LHD2 0.07 0.07

tblVehicleEF LHD2 0.01 0.01

tblVehicleEF LHD2 0.02 0.01

tblVehicleEF LHD2 525.66 504.19

tblVehicleEF LHD2 20.16 19.40

tblVehicleEF LHD2 7.5110e-003 0.00

tblVehicleEF LHD2 0.14 0.14

tblVehicleEF LHD2 3.41 2.70

tblVehicleEF LHD2 9.5610e-003 7.5190e-003

tblVehicleEF LHD2 0.12 0.12

tblVehicleEF LHD2 0.75 0.56

tblVehicleEF LHD2 1.91 1.55

tblVehicleEF LHD2 9.92 9.57

tblVehicleEF LHD1 0.08 0.07

tblVehicleEF LHD1 0.62 0.59

tblVehicleEF LHD1 0.34 0.29

tblVehicleEF LHD2 8.0700e-004 8.0000e-004

tblVehicleEF LHD2 6.6850e-003 5.3800e-003

tblVehicleEF LHD1 3.4840e-003 3.0660e-003

tblVehicleEF LHD1 0.11 0.10

tblVehicleEF LHD1 0.03 0.03

tblVehicleEF LHD1 1.5740e-003 1.4930e-003



tblVehicleEF LHD2 1.4300e-003 1.4250e-003

tblVehicleEF LHD2 0.07 0.07

tblVehicleEF LHD2 0.01 0.01

tblVehicleEF LHD2 0.02 0.01

tblVehicleEF LHD2 6.0800e-004 3.9600e-004

tblVehicleEF LHD2 20.16 19.40

tblVehicleEF LHD2 7.5110e-003 0.00

tblVehicleEF LHD2 0.14 0.14

tblVehicleEF LHD2 3.22 2.55

tblVehicleEF LHD2 0.50 0.48

tblVehicleEF LHD2 0.12 0.12

tblVehicleEF LHD2 0.76 0.57

tblVehicleEF LHD2 1.57 1.26

tblVehicleEF LHD2 9.92 9.57

tblVehicleEF LHD2 525.66 504.19

tblVehicleEF LHD2 0.25 0.22

tblVehicleEF LHD2 0.18 0.14

tblVehicleEF LHD2 8.0700e-004 8.0000e-004

tblVehicleEF LHD2 6.6850e-003 5.3800e-003

tblVehicleEF LHD2 9.5610e-003 7.5190e-003

tblVehicleEF LHD2 1.4040e-003 1.1880e-003

tblVehicleEF LHD2 0.04 0.03

tblVehicleEF LHD2 0.02 0.02

tblVehicleEF LHD2 6.8900e-004 6.2900e-004

tblVehicleEF LHD2 0.10 0.08

tblVehicleEF LHD2 0.08 0.07

tblVehicleEF LHD2 0.25 0.22

tblVehicleEF LHD2 0.17 0.13

tblVehicleEF LHD2 5.1750e-003 5.1450e-003

tblVehicleEF LHD2 2.4000e-004 2.3200e-004

tblVehicleEF LHD2 0.02 0.02

tblVehicleEF LHD2 6.8900e-004 6.2900e-004



tblVehicleEF LHD2 7.5110e-003 0.00

tblVehicleEF LHD2 0.14 0.14

tblVehicleEF LHD2 0.75 0.56

tblVehicleEF LHD2 1.78 1.45

tblVehicleEF LHD2 9.92 9.57

tblVehicleEF LHD2 525.66 504.19

tblVehicleEF LHD2 20.16 19.40

tblVehicleEF LHD2 0.16 0.13

tblVehicleEF LHD2 8.0700e-004 8.0000e-004

tblVehicleEF LHD2 6.6850e-003 5.3800e-003

tblVehicleEF LHD2 9.5610e-003 7.5190e-003

tblVehicleEF LHD2 0.12 0.12

tblVehicleEF LHD2 0.05 0.04

tblVehicleEF LHD2 0.02 0.02

tblVehicleEF LHD2 1.4320e-003 1.2540e-003

tblVehicleEF LHD2 0.10 0.08

tblVehicleEF LHD2 0.25 0.22

tblVehicleEF LHD2 0.25 0.22

tblVehicleEF LHD2 0.15 0.12

tblVehicleEF LHD2 5.1760e-003 5.1450e-003

tblVehicleEF LHD2 2.3400e-004 2.2700e-004

tblVehicleEF LHD2 2.5460e-003 2.1330e-003

tblVehicleEF LHD2 2.5460e-003 2.1330e-003

tblVehicleEF LHD2 0.05 0.04

tblVehicleEF LHD2 0.02 0.02

tblVehicleEF LHD2 1.4320e-003 1.2540e-003

tblVehicleEF LHD2 0.08 0.07

tblVehicleEF LHD2 1.3150e-003 1.3110e-003

tblVehicleEF LHD2 0.03 0.03

tblVehicleEF LHD2 2.6940e-003 2.6900e-003

tblVehicleEF LHD2 0.02 0.01

tblVehicleEF LHD2 5.4000e-004 3.5900e-004



tblVehicleEF MCY 29.62 25.55

tblVehicleEF MCY 9.82 9.98

tblVehicleEF MCY 146.18 147.32

tblVehicleEF MCY 46.13 42.01

tblVehicleEF LHD2 0.02 0.02

tblVehicleEF LHD2 7.4400e-004 6.6500e-004

tblVehicleEF LHD2 0.10 0.08

tblVehicleEF LHD2 0.27 0.23

tblVehicleEF LHD2 0.17 0.14

tblVehicleEF LHD2 0.16 0.13

tblVehicleEF LHD2 5.1750e-003 5.1450e-003

tblVehicleEF LHD2 2.3700e-004 2.3100e-004

tblVehicleEF LHD2 1.5920e-003 1.2850e-003

tblVehicleEF LHD2 0.05 0.04

tblVehicleEF LHD2 0.05 0.04

tblVehicleEF LHD2 0.02 0.02

tblVehicleEF LHD2 7.4400e-004 6.6500e-004

tblVehicleEF LHD2 0.08 0.07

tblVehicleEF LHD2 0.27 0.23

tblVehicleEF LHD2 0.03 0.03

tblVehicleEF LHD2 2.6940e-003 2.6900e-003

tblVehicleEF LHD2 0.02 0.01

tblVehicleEF LHD2 5.4000e-004 3.5900e-004

tblVehicleEF LHD2 1.5920e-003 1.2850e-003

tblVehicleEF LHD2 0.07 0.07

tblVehicleEF LHD2 0.01 0.01

tblVehicleEF LHD2 0.02 0.01

tblVehicleEF LHD2 6.0800e-004 3.9600e-004

tblVehicleEF LHD2 1.3150e-003 1.3110e-003

tblVehicleEF LHD2 3.36 2.66

tblVehicleEF LHD2 0.52 0.49

tblVehicleEF LHD2 1.4300e-003 1.4250e-003



tblVehicleEF MCY 6.8400e-004 4.3000e-004

tblVehicleEF MCY 46.13 42.01

tblVehicleEF MCY 6.3790e-003 6.5000e-003

tblVehicleEF MCY 1.08 1.05

tblVehicleEF MCY 0.29 0.29

tblVehicleEF MCY 0.04 0.04

tblVehicleEF MCY 1.60 1.33

tblVehicleEF MCY 2.32 2.25

tblVehicleEF MCY 29.25 25.25

tblVehicleEF MCY 8.82 8.83

tblVehicleEF MCY 146.18 147.32

tblVehicleEF MCY 6.9100e-004 6.6500e-004

tblVehicleEF MCY 1.14 1.11

tblVehicleEF MCY 0.48 0.44

tblVehicleEF MCY 0.59 0.57

tblVehicleEF MCY 3.02 2.84

tblVehicleEF MCY 0.59 0.57

tblVehicleEF MCY 2.77 2.59

tblVehicleEF MCY 1.60 1.33

tblVehicleEF MCY 2.16 2.10

tblVehicleEF MCY 2.0360e-003 2.0330e-003

tblVehicleEF MCY 0.02 0.02

tblVehicleEF MCY 5.5000e-004 3.5400e-004

tblVehicleEF MCY 1.4460e-003 9.7300e-004

tblVehicleEF MCY 1.14 1.11

tblVehicleEF MCY 0.48 0.44

tblVehicleEF MCY 1.25 1.22

tblVehicleEF MCY 0.31 0.31

tblVehicleEF MCY 0.04 0.04

tblVehicleEF MCY 6.8400e-004 4.3000e-004

tblVehicleEF MCY 1.8270e-003 1.1950e-003

tblVehicleEF MCY 6.3790e-003 6.5000e-003



tblVehicleEF MCY 5.5000e-004 3.5400e-004

tblVehicleEF MCY 1.4460e-003 9.7300e-004

tblVehicleEF MCY 1.35 1.32

tblVehicleEF MCY 0.30 0.30

tblVehicleEF MCY 0.04 0.04

tblVehicleEF MCY 6.8400e-004 4.3000e-004

tblVehicleEF MCY 1.8270e-003 1.1950e-003

tblVehicleEF MCY 0.02 0.02

tblVehicleEF MCY 9.47 9.62

tblVehicleEF MCY 146.18 147.32

tblVehicleEF MCY 46.13 42.01

tblVehicleEF MCY 6.3790e-003 6.5000e-003

tblVehicleEF MCY 1.21 1.17

tblVehicleEF MCY 1.44 1.40

tblVehicleEF MCY 2.94 2.78

tblVehicleEF MCY 1.57 1.30

tblVehicleEF MCY 2.02 1.97

tblVehicleEF MCY 28.65 24.76

tblVehicleEF MCY 1.88 1.83

tblVehicleEF MCY 2.0280e-003 2.0270e-003

tblVehicleEF MCY 6.6600e-004 6.3800e-004

tblVehicleEF MCY 2.21 2.16

tblVehicleEF MCY 0.69 0.65

tblVehicleEF MCY 2.21 2.16

tblVehicleEF MCY 0.69 0.65

tblVehicleEF MCY 1.44 1.40

tblVehicleEF MCY 2.69 2.53

tblVehicleEF MCY 1.57 1.30

tblVehicleEF MCY 1.8270e-003 1.1950e-003

tblVehicleEF MCY 0.02 0.02

tblVehicleEF MCY 5.5000e-004 3.5400e-004

tblVehicleEF MCY 1.4460e-003 9.7300e-004



tblVehicleEF MDV 0.07 0.07

tblVehicleEF MDV 0.05 0.04

tblVehicleEF MDV 0.56 0.56

tblVehicleEF MDV 0.43 0.34

tblVehicleEF MDV 5.7720e-003 5.7530e-003

tblVehicleEF MDV 3.0910e-003 3.1950e-003

tblVehicleEF MDV 1.6670e-003 1.5700e-003

tblVehicleEF MDV 2.8470e-003 2.9530e-003

tblVehicleEF MDV 0.09 0.09

tblVehicleEF MDV 0.18 0.19

tblVehicleEF MDV 119.36 110.98

tblVehicleEF MDV 0.17 0.05

tblVehicleEF MDV 0.30 0.23

tblVehicleEF MDV 0.49 0.39

tblVehicleEF MDV 1.8140e-003 1.7020e-003

tblVehicleEF MDV 0.03 0.02

tblVehicleEF MDV 0.02 0.02

tblVehicleEF MDV 2.15 1.74

tblVehicleEF MDV 4.89 3.97

tblVehicleEF MDV 535.78 490.34

tblVehicleEF MCY 0.67 0.61

tblVehicleEF MCY 0.60 0.58

tblVehicleEF MCY 2.99 2.81

tblVehicleEF MCY 1.85 1.56

tblVehicleEF MCY 2.24 2.18

tblVehicleEF MCY 2.73 2.57

tblVehicleEF MCY 1.85 1.56

tblVehicleEF MCY 2.08 2.03

tblVehicleEF MCY 6.8300e-004 6.5700e-004

tblVehicleEF MCY 1.35 1.32

tblVehicleEF MCY 0.67 0.61

tblVehicleEF MCY 0.60 0.58



tblVehicleEF MDV 0.14 0.14

tblVehicleEF MDV 0.09 0.07

tblVehicleEF MDV 0.36 0.29

tblVehicleEF MDV 6.2350e-003 6.2170e-003

tblVehicleEF MDV 1.3310e-003 1.3250e-003

tblVehicleEF MDV 0.17 0.17

tblVehicleEF MDV 0.21 0.21

tblVehicleEF MDV 0.17 0.17

tblVehicleEF MDV 0.21 0.21

tblVehicleEF MDV 0.14 0.14

tblVehicleEF MDV 0.06 0.04

tblVehicleEF MDV 0.55 0.55

tblVehicleEF MDV 0.45 0.36

tblVehicleEF MDV 1.8140e-003 1.7020e-003

tblVehicleEF MDV 3.0910e-003 3.1950e-003

tblVehicleEF MDV 1.6670e-003 1.5700e-003

tblVehicleEF MDV 2.8470e-003 2.9530e-003

tblVehicleEF MDV 3.76 3.05

tblVehicleEF MDV 578.32 529.45

tblVehicleEF MDV 119.36 110.98

tblVehicleEF MDV 0.17 0.05

tblVehicleEF MDV 0.27 0.21

tblVehicleEF MDV 0.56 0.56

tblVehicleEF MDV 0.46 0.37

tblVehicleEF MDV 0.03 0.02

tblVehicleEF MDV 0.02 0.02

tblVehicleEF MDV 2.52 2.04

tblVehicleEF MDV 1.3510e-003 1.3420e-003

tblVehicleEF MDV 0.09 0.09

tblVehicleEF MDV 0.18 0.19

tblVehicleEF MDV 0.07 0.07

tblVehicleEF MDV 0.08 0.06



tblVehicleEF MDV 0.45 0.36

tblVehicleEF MH 3.88 2.09

tblVehicleEF MH 8.66 6.72

tblVehicleEF MH 641.58 610.48

tblVehicleEF MDV 0.09 0.09

tblVehicleEF MDV 0.21 0.21

tblVehicleEF MDV 0.07 0.08

tblVehicleEF MDV 0.08 0.06

tblVehicleEF MDV 0.65 0.64

tblVehicleEF MDV 0.05 0.04

tblVehicleEF MDV 0.65 0.64

tblVehicleEF MDV 0.42 0.34

tblVehicleEF MDV 5.6930e-003 5.6740e-003

tblVehicleEF MDV 1.3490e-003 1.3400e-003

tblVehicleEF MDV 1.6670e-003 1.5700e-003

tblVehicleEF MDV 2.8470e-003 2.9530e-003

tblVehicleEF MDV 0.09 0.09

tblVehicleEF MDV 0.21 0.21

tblVehicleEF MDV 0.07 0.08

tblVehicleEF MDV 0.17 0.05

tblVehicleEF MDV 0.28 0.22

tblVehicleEF MDV 0.49 0.39

tblVehicleEF MDV 1.8140e-003 1.7020e-003

tblVehicleEF MDV 3.0910e-003 3.1950e-003

tblVehicleEF MDV 0.02 0.02

tblVehicleEF MDV 2.07 1.67

tblVehicleEF MDV 4.80 3.90

tblVehicleEF MDV 528.58 483.73

tblVehicleEF MDV 119.36 110.98

tblVehicleEF MDV 0.55 0.55

tblVehicleEF MDV 0.38 0.31

tblVehicleEF MDV 0.03 0.02



tblVehicleEF MH 1.79 1.47

tblVehicleEF MH 3.99 2.15

tblVehicleEF MH 6.88 5.32

tblVehicleEF MH 641.58 610.48

tblVehicleEF MH 30.89 28.70

tblVehicleEF MH 3.2450e-003 0.00

tblVehicleEF MH 0.08 0.07

tblVehicleEF MH 0.51 0.43

tblVehicleEF MH 0.12 0.08

tblVehicleEF MH 1.84 1.69

tblVehicleEF MH 0.56 0.41

tblVehicleEF MH 1.84 1.69

tblVehicleEF MH 0.52 0.38

tblVehicleEF MH 6.4790e-003 6.3630e-003

tblVehicleEF MH 4.6500e-004 4.1900e-004

tblVehicleEF MH 1.46 1.21

tblVehicleEF MH 1.3260e-003 8.0900e-004

tblVehicleEF MH 1.46 1.21

tblVehicleEF MH 0.08 0.07

tblVehicleEF MH 0.51 0.43

tblVehicleEF MH 0.10 0.06

tblVehicleEF MH 0.04 0.03

tblVehicleEF MH 1.5190e-003 8.9800e-004

tblVehicleEF MH 0.02 0.02

tblVehicleEF MH 2.1830e-003 2.1800e-003

tblVehicleEF MH 0.03 0.03

tblVehicleEF MH 3.2450e-003 0.00

tblVehicleEF MH 1.96 1.59

tblVehicleEF MH 0.84 0.71

tblVehicleEF MH 0.05 0.05

tblVehicleEF MH 8.7310e-003 8.7200e-003

tblVehicleEF MH 30.89 28.70



tblVehicleEF MH 0.83 0.71

tblVehicleEF MH 0.05 0.05

tblVehicleEF MH 8.7310e-003 8.7200e-003

tblVehicleEF MH 8.06 6.26

tblVehicleEF MH 641.58 610.48

tblVehicleEF MH 30.89 28.70

tblVehicleEF MH 3.2450e-003 0.00

tblVehicleEF MH 1.91 1.56

tblVehicleEF MH 1.04 0.86

tblVehicleEF MH 0.12 0.08

tblVehicleEF MH 1.83 1.68

tblVehicleEF MH 0.47 0.35

tblVehicleEF MH 3.85 2.08

tblVehicleEF MH 0.44 0.33

tblVehicleEF MH 6.4800e-003 6.3640e-003

tblVehicleEF MH 4.3500e-004 3.9500e-004

tblVehicleEF MH 2.58 2.12

tblVehicleEF MH 0.10 0.08

tblVehicleEF MH 2.58 2.12

tblVehicleEF MH 0.10 0.08

tblVehicleEF MH 1.04 0.86

tblVehicleEF MH 0.10 0.06

tblVehicleEF MH 1.83 1.68

tblVehicleEF MH 1.5190e-003 8.9800e-004

tblVehicleEF MH 0.02 0.02

tblVehicleEF MH 2.1830e-003 2.1800e-003

tblVehicleEF MH 0.03 0.03

tblVehicleEF MH 1.3260e-003 8.0900e-004

tblVehicleEF MH 0.81 0.68

tblVehicleEF MH 0.05 0.05

tblVehicleEF MH 8.7310e-003 8.7200e-003

tblVehicleEF MH 0.04 0.03



tblVehicleEF MHD 63.82 55.58

tblVehicleEF MHD 0.01 0.00

tblVehicleEF MHD 7.20 5.92

tblVehicleEF MHD 4.52 2.71

tblVehicleEF MHD 1.95 1.61

tblVehicleEF MHD 1.98 1.82

tblVehicleEF MHD 1.20 0.76

tblVehicleEF MHD 21.46 16.24

tblVehicleEF MHD 606.65 598.70

tblVehicleEF MHD 983.19 940.03

tblVehicleEF MH 0.12 0.08

tblVehicleEF MH 1.94 1.78

tblVehicleEF MH 0.53 0.39

tblVehicleEF MHD 9.1490e-003 7.3280e-003

tblVehicleEF MHD 6.8430e-003 4.0920e-003

tblVehicleEF MH 6.4780e-003 6.3630e-003

tblVehicleEF MH 4.5500e-004 4.1100e-004

tblVehicleEF MH 1.81 1.45

tblVehicleEF MH 0.11 0.09

tblVehicleEF MH 0.58 0.48

tblVehicleEF MH 0.11 0.09

tblVehicleEF MH 0.58 0.48

tblVehicleEF MH 0.10 0.06

tblVehicleEF MH 1.94 1.78

tblVehicleEF MH 0.49 0.36

tblVehicleEF MH 0.02 0.02

tblVehicleEF MH 2.1830e-003 2.1800e-003

tblVehicleEF MH 0.03 0.03

tblVehicleEF MH 1.3260e-003 8.0900e-004

tblVehicleEF MH 1.81 1.45

tblVehicleEF MH 0.04 0.03

tblVehicleEF MH 1.5190e-003 8.9800e-004



tblVehicleEF MHD 642.69 634.27

tblVehicleEF MHD 983.19 940.03

tblVehicleEF MHD 8.6220e-003 6.9060e-003

tblVehicleEF MHD 6.8430e-003 4.0920e-003

tblVehicleEF MHD 1.44 1.33

tblVehicleEF MHD 1.21 0.77

tblVehicleEF MHD 18.00 13.26

tblVehicleEF MHD 0.22 0.18

tblVehicleEF MHD 2.6470e-003 1.9790e-003

tblVehicleEF MHD 0.19 0.11

tblVehicleEF MHD 0.91 0.68

tblVehicleEF MHD 1.68 1.12

tblVehicleEF MHD 5.8760e-003 6.0130e-003

tblVehicleEF MHD 9.5670e-003 9.4790e-003

tblVehicleEF MHD 1.0330e-003 8.7200e-004

tblVehicleEF MHD 5.5100e-003 3.9430e-003

tblVehicleEF MHD 0.21 0.14

tblVehicleEF MHD 0.20 0.16

tblVehicleEF MHD 2.6470e-003 1.9790e-003

tblVehicleEF MHD 0.17 0.10

tblVehicleEF MHD 0.91 0.68

tblVehicleEF MHD 1.56 1.05

tblVehicleEF MHD 0.05 0.05

tblVehicleEF MHD 0.13 0.08

tblVehicleEF MHD 4.1210e-003 2.2570e-003

tblVehicleEF MHD 5.5100e-003 3.9430e-003

tblVehicleEF MHD 0.21 0.14

tblVehicleEF MHD 0.04 0.02

tblVehicleEF MHD 0.12 0.12

tblVehicleEF MHD 0.14 0.08

tblVehicleEF MHD 5.0040e-003 2.6400e-003

tblVehicleEF MHD 0.04 0.02



tblVehicleEF MHD 0.91 0.68

tblVehicleEF MHD 1.45 0.98

tblVehicleEF MHD 9.8770e-003 7.9110e-003

tblVehicleEF MHD 6.8430e-003 4.0920e-003

tblVehicleEF MHD 0.01 7.2010e-003

tblVehicleEF MHD 0.24 0.16

tblVehicleEF MHD 0.21 0.17

tblVehicleEF MHD 5.6750e-003 4.0890e-003

tblVehicleEF MHD 0.19 0.11

tblVehicleEF MHD 0.91 0.68

tblVehicleEF MHD 1.35 0.91

tblVehicleEF MHD 6.2250e-003 6.3700e-003

tblVehicleEF MHD 9.5670e-003 9.4790e-003

tblVehicleEF MHD 9.7200e-004 8.2100e-004

tblVehicleEF MHD 0.01 7.2010e-003

tblVehicleEF MHD 0.24 0.16

tblVehicleEF MHD 0.19 0.15

tblVehicleEF MHD 5.6750e-003 4.0890e-003

tblVehicleEF MHD 0.17 0.10

tblVehicleEF MHD 5.0040e-003 2.6400e-003

tblVehicleEF MHD 0.03 0.02

tblVehicleEF MHD 0.05 0.05

tblVehicleEF MHD 0.13 0.08

tblVehicleEF MHD 4.1210e-003 2.2570e-003

tblVehicleEF MHD 4.26 2.55

tblVehicleEF MHD 1.87 1.55

tblVehicleEF MHD 0.04 0.02

tblVehicleEF MHD 0.12 0.12

tblVehicleEF MHD 0.14 0.08

tblVehicleEF MHD 63.82 55.58

tblVehicleEF MHD 0.01 0.00

tblVehicleEF MHD 7.43 6.11



tblVehicleEF MHD 2.9760e-003 2.1720e-003

tblVehicleEF MHD 9.5660e-003 9.4790e-003

tblVehicleEF MHD 1.0110e-003 8.5500e-004

tblVehicleEF MHD 6.5390e-003 4.5130e-003

tblVehicleEF MHD 0.27 0.17

tblVehicleEF MHD 0.24 0.19

tblVehicleEF MHD 2.9760e-003 2.1720e-003

tblVehicleEF MHD 0.17 0.10

tblVehicleEF MHD 0.98 0.73

tblVehicleEF MHD 1.48 1.00

tblVehicleEF MHD 5.3940e-003 5.5190e-003

tblVehicleEF MHD 0.13 0.08

tblVehicleEF MHD 4.1210e-003 2.2570e-003

tblVehicleEF MHD 6.5390e-003 4.5130e-003

tblVehicleEF MHD 0.27 0.17

tblVehicleEF MHD 0.21 0.17

tblVehicleEF MHD 0.12 0.12

tblVehicleEF MHD 0.14 0.08

tblVehicleEF MHD 5.0040e-003 2.6400e-003

tblVehicleEF MHD 0.05 0.02

tblVehicleEF MHD 0.05 0.05

tblVehicleEF MHD 0.01 0.00

tblVehicleEF MHD 6.88 5.65

tblVehicleEF MHD 4.45 2.67

tblVehicleEF MHD 1.93 1.60

tblVehicleEF MHD 0.05 0.02

tblVehicleEF MHD 1.19 0.76

tblVehicleEF MHD 20.21 15.25

tblVehicleEF MHD 556.87 549.58

tblVehicleEF MHD 983.19 940.03

tblVehicleEF MHD 63.82 55.58

tblVehicleEF MHD 2.73 2.51



tblVehicleEF OBUS 0.16 0.10

tblVehicleEF OBUS 0.27 0.29

tblVehicleEF OBUS 0.82 0.70

tblVehicleEF OBUS 1.3140e-003 9.2500e-004

tblVehicleEF OBUS 1.2410e-003 1.2110e-003

tblVehicleEF OBUS 0.03 0.03

tblVehicleEF OBUS 0.49 0.40

tblVehicleEF OBUS 5.5100e-004 5.6800e-004

tblVehicleEF OBUS 1.5340e-003 1.0490e-003

tblVehicleEF OBUS 0.05 9.6700e-003

tblVehicleEF OBUS 0.03 0.04

tblVehicleEF OBUS 2.4800e-003 2.5210e-003

tblVehicleEF OBUS 0.07 0.04

tblVehicleEF OBUS 1.69 1.54

tblVehicleEF OBUS 0.06 0.01

tblVehicleEF OBUS 0.08 0.09

tblVehicleEF OBUS 9.9180e-003 0.01

tblVehicleEF OBUS 0.08 0.04

tblVehicleEF OBUS 933.78 920.98

tblVehicleEF OBUS 37.90 35.44

tblVehicleEF OBUS 1.0120e-003 0.00

tblVehicleEF OBUS 7.28 5.55

tblVehicleEF OBUS 4.81 3.18

tblVehicleEF OBUS 2.2030e-003 1.8730e-003

tblVehicleEF OBUS 2.30 2.37

tblVehicleEF OBUS 2.18 1.56

tblVehicleEF OBUS 12.87 11.34

tblVehicleEF OBUS 573.90 563.74

tblVehicleEF MHD 0.19 0.11

tblVehicleEF MHD 0.98 0.73

tblVehicleEF MHD 1.59 1.08

tblVehicleEF OBUS 0.02 0.02



tblVehicleEF OBUS 0.05 8.1520e-003

tblVehicleEF OBUS 0.03 0.04

tblVehicleEF OBUS 2.4800e-003 2.5210e-003

tblVehicleEF OBUS 0.07 0.04

tblVehicleEF OBUS 1.3140e-003 9.2500e-004

tblVehicleEF OBUS 0.05 8.8610e-003

tblVehicleEF OBUS 0.08 0.09

tblVehicleEF OBUS 9.9180e-003 0.01

tblVehicleEF OBUS 0.08 0.04

tblVehicleEF OBUS 1.5340e-003 1.0490e-003

tblVehicleEF OBUS 37.90 35.44

tblVehicleEF OBUS 1.0120e-003 0.00

tblVehicleEF OBUS 7.51 5.73

tblVehicleEF OBUS 4.48 2.96

tblVehicleEF OBUS 1.62 1.48

tblVehicleEF OBUS 1.67 1.72

tblVehicleEF OBUS 2.22 1.59

tblVehicleEF OBUS 10.52 9.20

tblVehicleEF OBUS 607.99 597.23

tblVehicleEF OBUS 933.78 920.98

tblVehicleEF OBUS 0.20 0.13

tblVehicleEF OBUS 0.27 0.29

tblVehicleEF OBUS 0.88 0.75

tblVehicleEF OBUS 0.02 0.02

tblVehicleEF OBUS 2.2030e-003 1.8730e-003

tblVehicleEF OBUS 6.1200e-004 5.7300e-004

tblVehicleEF OBUS 1.2410e-003 1.2110e-003

tblVehicleEF OBUS 0.03 0.03

tblVehicleEF OBUS 0.56 0.46

tblVehicleEF OBUS 5.5100e-004 5.6800e-004

tblVehicleEF OBUS 5.5590e-003 5.6610e-003

tblVehicleEF OBUS 9.2020e-003 9.3860e-003



tblVehicleEF OBUS 0.08 0.09

tblVehicleEF OBUS 9.9180e-003 0.01

tblVehicleEF OBUS 1.0120e-003 0.00

tblVehicleEF OBUS 6.96 5.30

tblVehicleEF OBUS 4.72 3.12

tblVehicleEF OBUS 1.67 1.52

tblVehicleEF OBUS 0.07 0.01

tblVehicleEF OBUS 2.18 1.56

tblVehicleEF OBUS 12.11 10.66

tblVehicleEF OBUS 526.81 517.49

tblVehicleEF OBUS 933.78 920.98

tblVehicleEF OBUS 37.90 35.44

tblVehicleEF OBUS 0.27 0.29

tblVehicleEF OBUS 0.77 0.66

tblVehicleEF OBUS 0.02 0.02

tblVehicleEF OBUS 2.2030e-003 1.8730e-003

tblVehicleEF OBUS 3.17 3.26

tblVehicleEF OBUS 2.2230e-003 2.1460e-003

tblVehicleEF OBUS 0.04 0.04

tblVehicleEF OBUS 0.53 0.43

tblVehicleEF OBUS 1.1300e-003 1.1190e-003

tblVehicleEF OBUS 0.20 0.13

tblVehicleEF OBUS 0.27 0.29

tblVehicleEF OBUS 0.72 0.62

tblVehicleEF OBUS 5.8890e-003 5.9980e-003

tblVehicleEF OBUS 9.2020e-003 9.3860e-003

tblVehicleEF OBUS 5.7200e-004 5.3600e-004

tblVehicleEF OBUS 2.2230e-003 2.1460e-003

tblVehicleEF OBUS 0.04 0.04

tblVehicleEF OBUS 0.46 0.38

tblVehicleEF OBUS 1.1300e-003 1.1190e-003

tblVehicleEF OBUS 0.16 0.11



tblVehicleEF SBUS 1,135.42 1,089.38

tblVehicleEF SBUS 129.31 123.07

tblVehicleEF SBUS 9.2500e-004 0.00

tblVehicleEF SBUS 8.19 8.05

tblVehicleEF SBUS 7.2840e-003 7.6850e-003

tblVehicleEF SBUS 1.04 1.07

tblVehicleEF SBUS 2.82 2.15

tblVehicleEF SBUS 20.97 18.54

tblVehicleEF SBUS 581.72 562.55

tblVehicleEF OBUS 0.60 0.50

tblVehicleEF OBUS 0.20 0.13

tblVehicleEF OBUS 0.29 0.31

tblVehicleEF OBUS 0.84 0.72

tblVehicleEF SBUS 5.3980e-003 5.4440e-003

tblVehicleEF OBUS 5.1030e-003 5.1970e-003

tblVehicleEF OBUS 9.2020e-003 9.3860e-003

tblVehicleEF OBUS 5.9900e-004 5.6100e-004

tblVehicleEF OBUS 1.3870e-003 1.2800e-003

tblVehicleEF OBUS 0.04 0.04

tblVehicleEF OBUS 0.04 0.04

tblVehicleEF OBUS 0.53 0.44

tblVehicleEF OBUS 0.16 0.10

tblVehicleEF OBUS 0.29 0.31

tblVehicleEF OBUS 0.79 0.68

tblVehicleEF OBUS 0.03 0.04

tblVehicleEF OBUS 2.4800e-003 2.5210e-003

tblVehicleEF OBUS 0.07 0.04

tblVehicleEF OBUS 1.3140e-003 9.2500e-004

tblVehicleEF OBUS 1.3870e-003 1.2800e-003

tblVehicleEF OBUS 0.08 0.04

tblVehicleEF OBUS 1.5340e-003 1.0490e-003

tblVehicleEF OBUS 0.07 0.01



tblVehicleEF SBUS 0.76 0.78

tblVehicleEF SBUS 0.32 0.29

tblVehicleEF SBUS 1.31 1.27

tblVehicleEF SBUS 1.54 1.30

tblVehicleEF SBUS 5.0870e-003 5.1310e-003

tblVehicleEF SBUS 7.2840e-003 7.6850e-003

tblVehicleEF SBUS 1.6850e-003 1.6230e-003

tblVehicleEF SBUS 0.02 0.02

tblVehicleEF SBUS 0.16 0.14

tblVehicleEF SBUS 0.13 0.13

tblVehicleEF SBUS 8.5740e-003 8.3080e-003

tblVehicleEF SBUS 0.28 0.26

tblVehicleEF SBUS 1.31 1.27

tblVehicleEF SBUS 1.44 1.22

tblVehicleEF SBUS 5.6340e-003 5.6490e-003

tblVehicleEF SBUS 0.01 0.01

tblVehicleEF SBUS 3.1720e-003 2.2530e-003

tblVehicleEF SBUS 0.02 0.02

tblVehicleEF SBUS 0.16 0.14

tblVehicleEF SBUS 0.12 0.12

tblVehicleEF SBUS 8.5740e-003 8.3080e-003

tblVehicleEF SBUS 3.7230e-003 2.5670e-003

tblVehicleEF SBUS 0.03 0.02

tblVehicleEF SBUS 0.24 0.24

tblVehicleEF SBUS 2.7360e-003 2.7280e-003

tblVehicleEF SBUS 0.08 0.08

tblVehicleEF SBUS 1.52 1.42

tblVehicleEF SBUS 0.03 0.03

tblVehicleEF SBUS 0.56 0.55

tblVehicleEF SBUS 0.01 0.01

tblVehicleEF SBUS 0.08 0.08

tblVehicleEF SBUS 7.92 7.70



tblVehicleEF SBUS 0.04 0.04

tblVehicleEF SBUS 0.18 0.16

tblVehicleEF SBUS 0.12 0.13

tblVehicleEF SBUS 1.21 1.17

tblVehicleEF SBUS 1.26 1.08

tblVehicleEF SBUS 5.9690e-003 5.9850e-003

tblVehicleEF SBUS 0.01 0.01

tblVehicleEF SBUS 1.6300e-003 1.5730e-003

tblVehicleEF SBUS 0.04 0.04

tblVehicleEF SBUS 0.18 0.16

tblVehicleEF SBUS 0.11 0.11

tblVehicleEF SBUS 0.02 0.02

tblVehicleEF SBUS 0.28 0.26

tblVehicleEF SBUS 0.02 0.02

tblVehicleEF SBUS 0.24 0.24

tblVehicleEF SBUS 2.7360e-003 2.7280e-003

tblVehicleEF SBUS 0.08 0.08

tblVehicleEF SBUS 3.1720e-003 2.2530e-003

tblVehicleEF SBUS 0.02 0.02

tblVehicleEF SBUS 0.56 0.55

tblVehicleEF SBUS 0.01 0.01

tblVehicleEF SBUS 0.08 0.08

tblVehicleEF SBUS 3.7230e-003 2.5670e-003

tblVehicleEF SBUS 129.31 123.07

tblVehicleEF SBUS 9.2500e-004 0.00

tblVehicleEF SBUS 8.46 8.31

tblVehicleEF SBUS 7.44 7.24

tblVehicleEF SBUS 1.41 1.33

tblVehicleEF SBUS 2.82 2.17

tblVehicleEF SBUS 17.82 15.65

tblVehicleEF SBUS 616.28 595.97

tblVehicleEF SBUS 1,135.42 1,089.38



tblVehicleEF SBUS 0.21 0.17

tblVehicleEF SBUS 0.13 0.13

tblVehicleEF SBUS 0.01 9.3800e-003

tblVehicleEF SBUS 0.28 0.26

tblVehicleEF SBUS 1.55 1.50

tblVehicleEF SBUS 0.24 0.24

tblVehicleEF SBUS 2.7360e-003 2.7280e-003

tblVehicleEF SBUS 0.08 0.08

tblVehicleEF SBUS 3.1720e-003 2.2530e-003

tblVehicleEF SBUS 0.03 0.02

tblVehicleEF SBUS 0.56 0.55

tblVehicleEF SBUS 0.01 0.01

tblVehicleEF SBUS 0.08 0.08

tblVehicleEF SBUS 3.7230e-003 2.5670e-003

tblVehicleEF SBUS 0.03 0.03

tblVehicleEF SBUS 9.2500e-004 0.00

tblVehicleEF SBUS 7.83 7.69

tblVehicleEF SBUS 7.80 7.59

tblVehicleEF SBUS 1.52 1.43

tblVehicleEF SBUS 0.03 0.03

tblVehicleEF SBUS 2.79 2.14

tblVehicleEF SBUS 20.75 18.34

tblVehicleEF SBUS 533.99 516.39

tblVehicleEF SBUS 1,135.42 1,089.38

tblVehicleEF SBUS 129.31 123.07

tblVehicleEF SBUS 1.21 1.17

tblVehicleEF SBUS 1.35 1.15

tblVehicleEF SBUS 5.8270e-003 5.8770e-003

tblVehicleEF SBUS 7.2840e-003 7.6850e-003

tblVehicleEF SBUS 1.44 1.47

tblVehicleEF SBUS 0.02 0.02

tblVehicleEF SBUS 0.32 0.30



tblVehicleEF UBUS 0.01 0.01

tblVehicleEF UBUS 0.19 0.18

tblVehicleEF UBUS 0.88 0.82

tblVehicleEF UBUS 1.02 1.11

tblVehicleEF UBUS 1.86 1.79

tblVehicleEF UBUS 0.02 0.02

tblVehicleEF UBUS 1.2770e-003 1.2500e-003

tblVehicleEF UBUS 0.11 0.11

tblVehicleEF UBUS 1.2350e-003 1.0680e-003

tblVehicleEF UBUS 0.01 0.01

tblVehicleEF UBUS 0.19 0.18

tblVehicleEF UBUS 7.0160e-003 6.9870e-003

tblVehicleEF UBUS 1.0750e-003 0.00

tblVehicleEF UBUS 9.15 8.60

tblVehicleEF UBUS 3.10 3.03

tblVehicleEF UBUS 0.12 0.12

tblVehicleEF UBUS 1.3550e-003 1.1510e-003

tblVehicleEF SBUS 1.53 1.30

tblVehicleEF UBUS 7.66 6.87

tblVehicleEF UBUS 26.64 25.29

tblVehicleEF UBUS 1,579.79 1,511.41

tblVehicleEF UBUS 78.93 75.81

tblVehicleEF SBUS 0.21 0.17

tblVehicleEF SBUS 0.14 0.14

tblVehicleEF SBUS 0.01 9.3800e-003

tblVehicleEF SBUS 0.32 0.29

tblVehicleEF SBUS 1.55 1.50

tblVehicleEF SBUS 1.43 1.21

tblVehicleEF SBUS 5.1720e-003 5.1860e-003

tblVehicleEF SBUS 0.01 0.01

tblVehicleEF SBUS 1.6810e-003 1.6190e-003

tblVehicleEF SBUS 0.03 0.02



tblVehicleEF UBUS 1.78 1.71

tblVehicleEF UBUS 7.65 6.88

tblVehicleEF UBUS 25.64 24.33

tblVehicleEF UBUS 1,579.79 1,511.41

tblVehicleEF UBUS 0.02 0.02

tblVehicleEF UBUS 0.23 0.22

tblVehicleEF UBUS 0.01 0.01

tblVehicleEF UBUS 0.99 0.93

tblVehicleEF UBUS 0.99 1.08

tblVehicleEF UBUS 0.90 0.84

tblVehicleEF UBUS 0.99 1.08

tblVehicleEF UBUS 1.67 1.60

tblVehicleEF UBUS 0.02 0.02

tblVehicleEF UBUS 1.2000e-003 1.1770e-003

tblVehicleEF UBUS 0.11 0.11

tblVehicleEF UBUS 1.2350e-003 1.0680e-003

tblVehicleEF UBUS 0.02 0.02

tblVehicleEF UBUS 0.23 0.22

tblVehicleEF UBUS 0.01 0.01

tblVehicleEF UBUS 1.0750e-003 0.00

tblVehicleEF UBUS 8.52 8.01

tblVehicleEF UBUS 2.95 2.88

tblVehicleEF UBUS 0.12 0.12

tblVehicleEF UBUS 1.3550e-003 1.1510e-003

tblVehicleEF UBUS 1.99 1.91

tblVehicleEF UBUS 7.81 7.02

tblVehicleEF UBUS 22.16 21.00

tblVehicleEF UBUS 1,579.79 1,511.41

tblVehicleEF UBUS 78.93 75.81

tblVehicleEF UBUS 7.0160e-003 6.9870e-003

tblVehicleEF UBUS 0.97 0.91

tblVehicleEF UBUS 1.02 1.11



0.00 0.00 0.00 0.00

Bio- CO2 NBio-CO2

0.00

2.2 Overall Operational

0.00 0.00 0.00 0.00 0.00 0.00Percent 
Reduction

0.00 0.00 0.00 0.00 0.00

Unmitigated Operational

tblVehicleEF UBUS 1.95 1.87

2.0 Emissions Summary

ROG NOx CO SO2 Total CO2 CH4 N20 CO2eFugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

tblVehicleEF UBUS 0.02 0.02

tblVehicleEF UBUS 0.23 0.22

tblVehicleEF UBUS 7.6760e-003 7.5270e-003

tblVehicleEF UBUS 0.97 0.91

tblVehicleEF UBUS 1.20 1.31

tblVehicleEF UBUS 0.88 0.82

tblVehicleEF UBUS 1.20 1.31

tblVehicleEF UBUS 1.82 1.75

tblVehicleEF UBUS 0.02 0.02

tblVehicleEF UBUS 1.2600e-003 1.2340e-003

tblVehicleEF UBUS 0.11 0.11

tblVehicleEF UBUS 1.2350e-003 1.0680e-003

tblVehicleEF UBUS 0.02 0.02

tblVehicleEF UBUS 0.23 0.22

tblVehicleEF UBUS 7.6760e-003 7.5270e-003

tblVehicleEF UBUS 1.0750e-003 0.00

tblVehicleEF UBUS 8.97 8.43

tblVehicleEF UBUS 3.08 3.00

tblVehicleEF UBUS 0.12 0.12

tblVehicleEF UBUS 1.3550e-003 1.1510e-003

tblVehicleEF UBUS 78.93 75.81



3.0 Construction Detail

Construction Phase

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

2,127.0672

ROG NOx 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

Total 1.6128 1.7002 10.5127 0.0238 1.7620 0.0447 1.8067 0.4675 0.0429 0.5104 2,123.512
5

2,123.5125 0.0742 6.4400e-
003

353.2942

Mobile 1.4786 1.4076 10.2661 0.0221 1.7620 0.0225 1.7845 0.4675 0.0207 0.4881 1,772.353
7

1,772.3537 0.0675 1,773.7711

Energy 0.0322 0.2926 0.2458 1.7600e-
003

0.0222 0.0222 0.0222 0.0222 351.1571 351.1571 6.7300e-
003

6.4400e-
003

CH4 N2O CO2e

Category lb/day lb/day

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

Area 0.1021 1.0000e-
005

8.4000e-
004

0.0000 0.0000 0.0000 0.0000 0.0000 1.7300e-
003

1.7300e-
003

1.0000e-
005

1.8400e-
003

Total 1.6128 1.7002 10.5127 0.0238 0.0742 6.4400e-
003

2,127.06721.7620 0.0447 1.8067 0.4675 0.0429 0.5104

SO2 Fugitive 
PM10

Exhaust 
PM10

2,123.512
5

2,123.5125

PM2.5 
Total

Bio- CO2 NBio- CO2

Mitigated Operational

ROG NOx CO Total CO2

353.2942

Mobile 1.4786 1.4076 10.2661 0.0221 1.7620 0.0225 1.7845 0.4675 0.0207 0.4881 1,772.353
7

1,772.3537 0.0675 1,773.7711

Energy 0.0322 0.2926 0.2458 1.7600e-
003

0.0222 0.0222 0.0222 0.0222 351.1571 351.1571 6.7300e-
003

6.4400e-
003

CH4 N2O CO2e

Category lb/day lb/day

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2

Area 0.1021 1.0000e-
005

8.4000e-
004

0.0000 0.0000 0.0000 0.0000 0.0000 1.7300e-
003

1.7300e-
003

1.0000e-
005

1.8400e-
003

Exhaust 
PM10

PM10 
Total

NBio- CO2 Total CO2ROG NOx CO SO2 Fugitive 
PM10



Hauling 
Vehicle Class

HDT_Mix HHDT

3.1 Mitigation Measures Construction

Building Construction 9 2.00 1.00 0.00 14.70 6.90 20.00 LD_Mix

4.0 Operational Detail - Mobile

4.1 Mitigation Measures Mobile

Building Construction Welders 1 8.00 46 0.45

Trips and VMT

Phase Name Offroad Equipment 
Count

Worker Trip 
Number

Vendor Trip 
Number

Hauling Trip 
Number

Worker Trip 
Length

Vendor Trip 
Length

Hauling Trip 
Length

Worker Vehicle 
Class

Vendor 
Vehicle Class

Building Construction Forklifts 3 8.00 89 0.20

Building Construction Generator Sets 1 8.00 84 0.74

Building Construction Tractors/Loaders/Backhoes 3 7.00 97 0.37

Acres of Grading (Site Preparation Phase): 0

Acres of Grading (Grading Phase): 0

Acres of Paving: 0

Residential Indoor: 0; Residential Outdoor: 0; Non-Residential Indoor: 0; Non-Residential Outdoor: 0 (Architectural Coating – sqft)

OffRoad Equipment

Phase Name Offroad Equipment Type Amount Usage Hours Horse Power Load Factor

Building Construction Cranes 1 7.00 226 0.29

Phase 
Number

Phase Name Phase Type Start Date End Date Num Days 
Week

Num Days Phase Description

1 Building Construction Building Construction 1/1/2017 12/30/2016 5 0



0.006500 0.000000 0.000000

5.0 Energy Detail

SBUS MH

0.782800 0.080300 0.060200 0.050200 0.000000 0.0000000.000000 0.000000 0.000000 0.020100

4.4 Fleet Mix

Historical Energy Use: Y

5.1 Mitigation Measures Energy

Parking Lot 16.60 8.40 6.90 0.00 0.00 0.00 0 0 0

LDA LDT1 LDT2 MDV LHD1 LHD2 MHD HHD OBUS UBUS MCY

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

High Turnover (Sit Down 
Restaurant)

16.60 8.40 6.90 8.50 72.50 19.00 37 20 43

Parking Lot 0.00 0.00 0.00

Total 495.89 617.64 514.18 703,073 703,073

4.3 Trip Type Information

Miles Trip % Trip Purpose %

1,773.7711

4.2 Trip Summary Information

Average Daily Trip Rate Unmitigated Mitigated

Land Use Weekday Saturday Sunday Annual VMT Annual VMT

High Turnover (Sit Down Restaurant) 495.89 617.64 514.18 703,073 703,073

Mitigated 1.4786 1.4076 10.2661 0.0221 1.7620 0.0225 1.7845 0.4675 0.0207 0.4881 1,772.353
7

1,772.3537 0.0675

Category lb/day lb/day

Exhaust 
PM10

PM10 
Total

Unmitigated 1.4786 1.4076 10.2661 0.0221 1.7620 0.0225 1.7845 0.4675 0.0207 0.4881 1,772.353
7

1,772.3537 0.0675 1,773.7711

CO SO2 Fugitive 
PM10

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2ROG NOx NBio- CO2 Total CO2 CH4 N2O CO2e



0.0000

Total 0.0322 0.2926 0.2458 1.7600e-
003

6.7300e-
003

6.4400e-
003

353.29420.0222 0.0222 0.0222 0.0222 351.1571 351.1571

Parking Lot 0 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

CH4 N2O CO2e

Land Use kBTU/yr lb/day lb/day

PM10 
Total

Fugitive 
PM2.5

High Turnover (Sit 
Down Restaurant)

2.98484 0.0322 0.2926 0.2458 1.7600e-
003

0.0222 0.0222 0.0222 0.0222 351.1571 351.1571 6.7300e-
003

6.4400e-
003

353.2942

CO SO2 Fugitive 
PM10

Exhaust 
PM10

351.1571

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2

Mitigated

NaturalGa
s Use

ROG NOx Total CO2

0.0000

Total 0.0322 0.2926 0.2458 1.7600e-
003

351.1571 6.7300e-
003

6.4400e-
003

353.29420.0222 0.0222 0.0222 0.0222

Parking Lot 0 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total CO2 CH4 N2O CO2e

Land Use kBTU/yr lb/day lb/day

PM10 
Total

Fugitive 
PM2.5

High Turnover (Sit 
Down Restaurant)

2984.84 0.0322 0.2926 0.2458 1.7600e-
003

0.0222 0.0222 0.0222 0.0222 351.1571 351.1571 6.7300e-
003

6.4400e-
003

353.2942

NaturalGas 
Unmitigated

0.0322 0.2926 0.2458 1.7600e-
003

351.1571 6.7300e-
003

6.4400e-
003

353.29420.0222 0.0222 0.0222 0.0222

CO SO2 Fugitive 
PM10

Exhaust 
PM10

351.1571

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2

5.2 Energy by Land Use - NaturalGas

Unmitigated

NaturalGa
s Use

ROG NOx

CH4 N2O CO2e

Category lb/day lb/day

Exhaust 
PM10

PM10 
Total

NaturalGas 
Mitigated

0.0322 0.2926 0.2458 1.7600e-
003

0.0222 0.0222 0.0222 0.0222 351.1571 351.1571 6.7300e-
003

6.4400e-
003

353.2942

NOx CO SO2 Fugitive 
PM10

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2ROG NBio- CO2 Total CO2



Total 0.1021 1.0000e-
005

8.4000e-
004

0.0000 1.0000e-
005

1.8400e-
003

0.0000 0.0000 0.0000 0.0000 1.7300e-
003

1.7300e-
003

Mitigated

0.0000

Landscaping 9.0000e-
005

1.0000e-
005

8.4000e-
004

0.0000 0.0000 0.0000 0.0000 0.0000 1.7300e-
003

1.7300e-
003

1.0000e-
005

1.8400e-
003

Consumer 
Products

0.0772 0.0000 0.0000 0.0000 0.0000 0.0000

CH4 N2O CO2e

SubCategory lb/day lb/day

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

Architectural 
Coating

0.0248 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Mitigated 0.1021 1.0000e-
005

8.4000e-
004

0.0000 1.0000e-
005

1.8400e-
003

0.0000 0.0000 0.0000 0.0000

SO2 Fugitive 
PM10

Exhaust 
PM10

1.7300e-
003

1.7300e-
003

PM2.5 
Total

Bio- CO2 NBio- CO2

6.2 Area by SubCategory

Unmitigated

ROG NOx CO Total CO2

NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Exhaust 
PM10

PM10 
Total

Unmitigated 0.1021 1.0000e-
005

8.4000e-
004

0.0000 0.0000 0.0000 0.0000 0.0000 1.7300e-
003

1.7300e-
003

1.0000e-
005

1.8400e-
003

CO SO2 Fugitive 
PM10

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2

6.0 Area Detail

6.1 Mitigation Measures Area

ROG NOx



1.8400e-
003

Horse Power Load Factor

7.0 Water Detail

7.1 Mitigation Measures Water

Install Low Flow Bathroom Faucet

Install Low Flow Kitchen Faucet

Install Low Flow Toilet

Install Low Flow Shower

Fuel Type

10.0 Vegetation

Use Water Efficient Irrigation System

8.0 Waste Detail

8.1 Mitigation Measures Waste

9.0 Operational Offroad

Equipment Type Number Hours/Day Days/Year

Total 0.1021 1.0000e-
005

8.4000e-
004

0.0000 0.0000 0.0000 0.0000 0.0000 1.7300e-
003

1.7300e-
003

1.0000e-
005

0.0000

Landscaping 9.0000e-
005

1.0000e-
005

8.4000e-
004

0.0000 0.0000 0.0000 0.0000 0.0000 1.7300e-
003

1.7300e-
003

1.0000e-
005

1.8400e-
003

Consumer 
Products

0.0772 0.0000 0.0000 0.0000 0.0000 0.0000

CH4 N2O CO2e

SubCategory lb/day lb/day

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

Architectural 
Coating

0.0248 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

SO2 Fugitive 
PM10

Exhaust 
PM10

PM2.5 
Total

Bio- CO2 NBio- CO2ROG NOx CO Total CO2



Vehicle Trips - Existing Dennys Restaurant

Vechicle Emission Factors - Adjusted fleet mix for a restaurant.

Vechicle Emission Factors - Adjusted fleet mix for a restaurant.

Utility Company Riverside Public Utilities

CO2 Intensity 
(lb/MWhr)

1325.65 CH4 Intensity 
(lb/MWhr)

0.029 N2O Intensity 
(lb/MWhr)

0.006

1.3 User Entered Comments & Non-Default Data

Project Characteristics - 

Land Use - Estimated existing parking lot size from Google Aerial.

Construction Phase - Existing condition - no construction

Off-road Equipment - 

Off-road Equipment - Existing condition - no construction

Trips and VMT - Existing condition - no construction

On-road Fugitive Dust - 

Grading - Grading information provided by contractor

High Turnover (Sit Down Restaurant) 3.90 1000sqft 0.09 3,900.00 0

1.2 Other Project Characteristics

Urbanization Urban Wind Speed (m/s) 2.4 Precipitation Freq (Days) 28

Climate Zone 10 Operational Year 2014

CalEEMod Version: CalEEMod.2013.2.2 Page 1 of 1 Date: 7/28/2016 4:04 PM

Peninsula Retail Partners Commercial/Restaurant-Existing
Riverside-South Coast County, Winter

1.0 Project Characteristics

1.1 Land Usage

Land Uses Size Metric Lot Acreage Floor Surface Area Population

Parking Lot 4.00 Acre 4.00 0.00 0



tblVehicleEF HHD 8.7490e-003 8.7560e-003

tblVehicleEF HHD 0.15 0.09

tblVehicleEF HHD 3.9960e-003 1.7220e-003

tblVehicleEF HHD 0.03 0.04

tblVehicleEF HHD 0.17 0.10

tblVehicleEF HHD 5.0390e-003 2.0760e-003

tblVehicleEF HHD 0.03 9.6140e-003

tblVehicleEF HHD 0.03 0.03

tblVehicleEF HHD 5.80 4.57

tblVehicleEF HHD 7.75 5.37

tblVehicleEF HHD 3.83 3.44

tblVehicleEF HHD 0.03 0.01

tblVehicleEF HHD 0.06 0.06

tblVehicleEF HHD 60.65 51.71

tblVehicleEF HHD 576.70 557.78

tblVehicleEF HHD 1,629.98 1,560.95

tblVehicleEF HHD 66.79 55.76

tblVehicleEF HHD 0.04 0.02

tblLandUse LandUseSquareFeet 174,240.00 0.00

tblVehicleEF HHD 0.02 0.02

tblVehicleEF HHD 0.01 8.8790e-003

tblVehicleEF HHD 2.78 2.88

tblVehicleEF HHD 1.70 1.42

Vechicle Emission Factors - Adjusted fleet mix for a restaurant.

Construction Off-road Equipment Mitigation - Existing condition - no construction

Energy Mitigation - 

Water Mitigation - 

Energy Use - Existing Denny's Restaurant building is more than 20 years old.

Table Name Column Name Default Value New Value

tblConstructionPhase NumDays 230.00 0.00

tblEnergyUse LightingElect 0.88 0.88



tblVehicleEF HHD 7.32 5.07

tblVehicleEF HHD 3.67 3.30

tblVehicleEF HHD 0.02 8.8100e-003

tblVehicleEF HHD 0.06 0.06

tblVehicleEF HHD 0.03 0.04

tblVehicleEF HHD 610.97 590.92

tblVehicleEF HHD 1,629.98 1,560.95

tblVehicleEF HHD 66.79 55.76

tblVehicleEF HHD 0.04 0.02

tblVehicleEF HHD 5.98 4.71

tblVehicleEF HHD 0.02 0.02

tblVehicleEF HHD 0.01 8.8790e-003

tblVehicleEF HHD 2.02 2.09

tblVehicleEF HHD 1.70 1.42

tblVehicleEF HHD 51.86 42.39

tblVehicleEF HHD 0.59 0.58

tblVehicleEF HHD 1.9840e-003 1.2460e-003

tblVehicleEF HHD 0.30 0.22

tblVehicleEF HHD 0.65 0.35

tblVehicleEF HHD 2.67 1.77

tblVehicleEF HHD 5.5860e-003 5.6020e-003

tblVehicleEF HHD 0.02 0.02

tblVehicleEF HHD 1.7070e-003 1.4500e-003

tblVehicleEF HHD 3.7260e-003 2.1340e-003

tblVehicleEF HHD 0.19 0.09

tblVehicleEF HHD 0.52 0.51

tblVehicleEF HHD 1.9840e-003 1.2460e-003

tblVehicleEF HHD 0.26 0.19

tblVehicleEF HHD 0.65 0.35

tblVehicleEF HHD 2.49 1.66

tblVehicleEF HHD 3.7260e-003 2.1340e-003

tblVehicleEF HHD 0.19 0.09



tblVehicleEF HHD 1,629.98 1,560.95

tblVehicleEF HHD 66.79 55.76

tblVehicleEF HHD 0.01 8.8790e-003

tblVehicleEF HHD 3.83 3.97

tblVehicleEF HHD 1.70 1.42

tblVehicleEF HHD 57.31 48.65

tblVehicleEF HHD 529.39 512.02

tblVehicleEF HHD 4.3530e-003 2.6270e-003

tblVehicleEF HHD 0.30 0.22

tblVehicleEF HHD 0.65 0.36

tblVehicleEF HHD 2.31 1.54

tblVehicleEF HHD 0.03 0.03

tblVehicleEF HHD 0.02 0.02

tblVehicleEF HHD 1.5590e-003 1.2970e-003

tblVehicleEF HHD 7.0560e-003 3.9730e-003

tblVehicleEF HHD 0.21 0.11

tblVehicleEF HHD 0.56 0.55

tblVehicleEF HHD 4.3530e-003 2.6270e-003

tblVehicleEF HHD 0.26 0.19

tblVehicleEF HHD 0.65 0.36

tblVehicleEF HHD 2.15 1.44

tblVehicleEF HHD 5.9180e-003 5.9340e-003

tblVehicleEF HHD 0.15 0.09

tblVehicleEF HHD 3.9960e-003 1.7220e-003

tblVehicleEF HHD 7.0560e-003 3.9730e-003

tblVehicleEF HHD 0.21 0.11

tblVehicleEF HHD 0.49 0.48

tblVehicleEF HHD 0.17 0.10

tblVehicleEF HHD 5.0390e-003 2.0760e-003

tblVehicleEF HHD 0.02 8.1050e-003

tblVehicleEF HHD 0.03 0.03

tblVehicleEF HHD 8.7490e-003 8.7560e-003



tblVehicleEF HHD 0.30 0.22

tblVehicleEF HHD 0.69 0.38

tblVehicleEF HHD 2.53 1.70

tblVehicleEF LDA 0.01 9.1850e-003

tblVehicleEF HHD 1.6510e-003 1.4000e-003

tblVehicleEF HHD 4.3990e-003 2.3610e-003

tblVehicleEF HHD 0.25 0.12

tblVehicleEF HHD 0.64 0.63

tblVehicleEF HHD 2.2590e-003 1.3700e-003

tblVehicleEF HHD 0.26 0.19

tblVehicleEF HHD 0.69 0.38

tblVehicleEF HHD 2.36 1.59

tblVehicleEF HHD 5.1280e-003 5.1420e-003

tblVehicleEF HHD 0.02 0.02

tblVehicleEF HHD 3.9960e-003 1.7220e-003

tblVehicleEF HHD 4.3990e-003 2.3610e-003

tblVehicleEF HHD 0.25 0.12

tblVehicleEF HHD 0.56 0.55

tblVehicleEF HHD 2.2590e-003 1.3700e-003

tblVehicleEF HHD 5.0390e-003 2.0760e-003

tblVehicleEF HHD 0.03 0.01

tblVehicleEF HHD 0.03 0.03

tblVehicleEF HHD 8.7490e-003 8.7560e-003

tblVehicleEF HHD 0.15 0.09

tblVehicleEF HHD 3.79 3.40

tblVehicleEF HHD 0.03 0.01

tblVehicleEF HHD 0.06 0.06

tblVehicleEF HHD 0.03 0.04

tblVehicleEF HHD 0.17 0.10

tblVehicleEF HHD 0.04 0.02

tblVehicleEF HHD 5.54 4.36

tblVehicleEF HHD 7.64 5.29



tblVehicleEF LDA 66.78 59.48

tblVehicleEF LDA 0.01 9.1850e-003

tblVehicleEF LDA 0.01 7.2120e-003

tblVehicleEF LDA 1.38 0.99

tblVehicleEF LDA 1.92 1.32

tblVehicleEF LDA 317.69 278.16

tblVehicleEF LDA 0.15 0.12

tblVehicleEF LDA 0.05 0.04

tblVehicleEF LDA 0.04 0.03

tblVehicleEF LDA 0.35 0.26

tblVehicleEF LDA 0.22 0.14

tblVehicleEF LDA 0.35 0.26

tblVehicleEF LDA 0.20 0.13

tblVehicleEF LDA 3.3310e-003 3.3130e-003

tblVehicleEF LDA 7.7800e-004 7.6500e-004

tblVehicleEF LDA 0.08 0.06

tblVehicleEF LDA 2.4750e-003 2.6090e-003

tblVehicleEF LDA 0.08 0.06

tblVehicleEF LDA 0.15 0.12

tblVehicleEF LDA 0.05 0.04

tblVehicleEF LDA 0.03 0.02

tblVehicleEF LDA 0.11 0.08

tblVehicleEF LDA 0.17 0.11

tblVehicleEF LDA 1.5970e-003 1.4380e-003

tblVehicleEF LDA 2.7190e-003 2.8280e-003

tblVehicleEF LDA 1.4560e-003 1.3260e-003

tblVehicleEF LDA 1.18 0.83

tblVehicleEF LDA 2.47 1.71

tblVehicleEF LDA 293.38 256.87

tblVehicleEF LDA 66.78 59.48

tblVehicleEF LDA 0.47 0.78

tblVehicleEF LDA 0.01 7.2120e-003



tblVehicleEF LDA 0.17 0.11

tblVehicleEF LDA 1.5970e-003 1.4380e-003

tblVehicleEF LDA 2.7190e-003 2.8280e-003

tblVehicleEF LDA 2.43 1.68

tblVehicleEF LDA 289.27 253.27

tblVehicleEF LDA 66.78 59.48

tblVehicleEF LDA 0.47 0.78

tblVehicleEF LDA 0.10 0.07

tblVehicleEF LDA 0.34 0.25

tblVehicleEF LDA 0.18 0.11

tblVehicleEF LDA 0.01 9.1850e-003

tblVehicleEF LDA 0.01 7.2120e-003

tblVehicleEF LDA 1.13 0.80

tblVehicleEF LDA 7.6800e-004 7.5800e-004

tblVehicleEF LDA 0.15 0.10

tblVehicleEF LDA 0.18 0.13

tblVehicleEF LDA 0.11 0.08

tblVehicleEF LDA 0.05 0.03

tblVehicleEF LDA 0.11 0.08

tblVehicleEF LDA 0.03 0.02

tblVehicleEF LDA 0.34 0.25

tblVehicleEF LDA 0.17 0.11

tblVehicleEF LDA 3.6100e-003 3.5920e-003

tblVehicleEF LDA 2.7190e-003 2.8280e-003

tblVehicleEF LDA 1.4560e-003 1.3260e-003

tblVehicleEF LDA 2.4750e-003 2.6090e-003

tblVehicleEF LDA 0.15 0.10

tblVehicleEF LDA 0.18 0.13

tblVehicleEF LDA 0.47 0.78

tblVehicleEF LDA 0.10 0.07

tblVehicleEF LDA 0.16 0.11

tblVehicleEF LDA 1.5970e-003 1.4380e-003



tblVehicleEF LDT1 3.5130e-003 2.8290e-003

tblVehicleEF LDT1 5.0010e-003 4.4470e-003

tblVehicleEF LDT1 0.21 0.18

tblVehicleEF LDT1 0.34 0.29

tblVehicleEF LDT1 0.13 0.12

tblVehicleEF LDT1 0.07 0.08

tblVehicleEF LDT1 0.29 0.21

tblVehicleEF LDT1 0.34 0.26

tblVehicleEF LDT1 3.8410e-003 3.0640e-003

tblVehicleEF LDT1 5.4650e-003 4.8140e-003

tblVehicleEF LDT1 0.03 0.02

tblVehicleEF LDT1 2.86 2.05

tblVehicleEF LDT1 5.83 4.41

tblVehicleEF LDT1 341.86 305.42

tblVehicleEF LDT1 77.04 69.78

tblVehicleEF LDA 0.05 0.04

tblVehicleEF LDA 0.04 0.03

tblVehicleEF LDA 0.39 0.29

tblVehicleEF LDA 0.21 0.13

tblVehicleEF LDT1 0.03 0.02

tblVehicleEF LDA 0.20 0.12

tblVehicleEF LDA 3.2830e-003 3.2660e-003

tblVehicleEF LDA 7.7700e-004 7.6500e-004

tblVehicleEF LDA 0.08 0.06

tblVehicleEF LDA 0.18 0.13

tblVehicleEF LDA 0.08 0.06

tblVehicleEF LDA 0.18 0.13

tblVehicleEF LDA 0.05 0.04

tblVehicleEF LDA 0.03 0.02

tblVehicleEF LDA 0.39 0.29

tblVehicleEF LDA 1.4560e-003 1.3260e-003

tblVehicleEF LDA 2.4750e-003 2.6090e-003



tblVehicleEF LDT1 4.1610e-003 4.1450e-003

tblVehicleEF LDT1 9.2100e-004 9.0300e-004

tblVehicleEF LDT1 0.41 0.35

tblVehicleEF LDT1 0.27 0.23

tblVehicleEF LDT1 0.09 0.05

tblVehicleEF LDT1 1.19 0.99

tblVehicleEF LDT1 0.39 0.28

tblVehicleEF LDT1 3.8410e-003 3.0640e-003

tblVehicleEF LDT1 5.4650e-003 4.8140e-003

tblVehicleEF LDT1 3.5130e-003 2.8290e-003

tblVehicleEF LDT1 5.0010e-003 4.4470e-003

tblVehicleEF LDT1 0.40 0.34

tblVehicleEF LDT1 368.23 329.19

tblVehicleEF LDT1 77.04 69.78

tblVehicleEF LDT1 0.07 0.08

tblVehicleEF LDT1 0.26 0.19

tblVehicleEF LDT1 0.32 0.24

tblVehicleEF LDT1 0.50 0.36

tblVehicleEF LDT1 0.03 0.02

tblVehicleEF LDT1 0.03 0.02

tblVehicleEF LDT1 3.28 2.38

tblVehicleEF LDT1 4.53 3.40

tblVehicleEF LDT1 0.21 0.18

tblVehicleEF LDT1 0.34 0.29

tblVehicleEF LDT1 0.13 0.12

tblVehicleEF LDT1 0.11 0.07

tblVehicleEF LDT1 1.21 1.01

tblVehicleEF LDT1 0.08 0.05

tblVehicleEF LDT1 1.21 1.01

tblVehicleEF LDT1 0.47 0.34

tblVehicleEF LDT1 3.8580e-003 3.8400e-003

tblVehicleEF LDT1 9.4400e-004 9.2100e-004



tblVehicleEF LDT1 0.41 0.34

tblVehicleEF LDT1 0.13 0.12

tblVehicleEF LDT1 0.11 0.07

tblVehicleEF LDT1 1.41 1.18

tblVehicleEF LDT1 1.41 1.18

tblVehicleEF LDT1 0.46 0.33

tblVehicleEF LDT1 3.8060e-003 3.7880e-003

tblVehicleEF LDT1 9.4200e-004 9.1900e-004

tblVehicleEF LDT1 0.23 0.19

tblVehicleEF LDT1 5.0010e-003 4.4470e-003

tblVehicleEF LDT1 0.23 0.19

tblVehicleEF LDT1 0.41 0.34

tblVehicleEF LDT1 0.13 0.12

tblVehicleEF LDT1 0.08 0.05

tblVehicleEF LDT1 0.28 0.20

tblVehicleEF LDT1 0.34 0.26

tblVehicleEF LDT1 3.8410e-003 3.0640e-003

tblVehicleEF LDT1 5.4650e-003 4.8140e-003

tblVehicleEF LDT1 3.5130e-003 2.8290e-003

tblVehicleEF LDT1 2.76 1.98

tblVehicleEF LDT1 5.72 4.33

tblVehicleEF LDT1 337.41 301.40

tblVehicleEF LDT1 77.04 69.78

tblVehicleEF LDT1 0.07 0.08

tblVehicleEF LDT1 0.12 0.07

tblVehicleEF LDT1 1.19 0.99

tblVehicleEF LDT1 0.42 0.30

tblVehicleEF LDT1 0.03 0.02

tblVehicleEF LDT1 0.03 0.02

tblVehicleEF LDT1 0.40 0.34

tblVehicleEF LDT1 0.41 0.35

tblVehicleEF LDT1 0.27 0.23



tblVehicleEF LDT2 2.68 1.89

tblVehicleEF LDT2 0.52 0.43

tblVehicleEF LDT2 0.28 0.19

tblVehicleEF LDT2 0.02 0.01

tblVehicleEF LDT2 0.02 0.01

tblVehicleEF LDT2 1.89 1.35

tblVehicleEF LDT2 1.0610e-003 1.0460e-003

tblVehicleEF LDT2 0.09 0.07

tblVehicleEF LDT2 0.17 0.14

tblVehicleEF LDT2 0.06 0.06

tblVehicleEF LDT2 0.06 0.04

tblVehicleEF LDT2 0.06 0.06

tblVehicleEF LDT2 0.04 0.02

tblVehicleEF LDT2 0.52 0.43

tblVehicleEF LDT2 0.26 0.18

tblVehicleEF LDT2 4.5420e-003 4.5120e-003

tblVehicleEF LDT2 2.7330e-003 2.9040e-003

tblVehicleEF LDT2 1.5090e-003 1.3700e-003

tblVehicleEF LDT2 2.5010e-003 2.6830e-003

tblVehicleEF LDT2 0.09 0.07

tblVehicleEF LDT2 0.17 0.14

tblVehicleEF LDT2 92.96 84.91

tblVehicleEF LDT2 0.18 0.06

tblVehicleEF LDT2 0.20 0.13

tblVehicleEF LDT2 0.34 0.23

tblVehicleEF LDT2 1.6530e-003 1.4850e-003

tblVehicleEF LDT2 0.02 0.01

tblVehicleEF LDT2 0.02 0.01

tblVehicleEF LDT2 1.62 1.15

tblVehicleEF LDT2 3.47 2.47

tblVehicleEF LDT2 413.27 372.37

tblVehicleEF LDT1 0.49 0.36



tblVehicleEF LDT2 0.18 0.06

tblVehicleEF LDT2 0.19 0.13

tblVehicleEF LDT2 0.34 0.23

tblVehicleEF LDT2 0.02 0.01

tblVehicleEF LDT2 1.56 1.10

tblVehicleEF LDT2 3.41 2.42

tblVehicleEF LDT2 407.66 367.29

tblVehicleEF LDT2 92.96 84.91

tblVehicleEF LDT2 0.13 0.11

tblVehicleEF LDT2 0.06 0.04

tblVehicleEF LDT2 0.51 0.42

tblVehicleEF LDT2 0.24 0.16

tblVehicleEF LDT2 0.02 0.01

tblVehicleEF LDT2 0.22 0.15

tblVehicleEF LDT2 4.9110e-003 4.8790e-003

tblVehicleEF LDT2 1.0480e-003 1.0360e-003

tblVehicleEF LDT2 0.16 0.13

tblVehicleEF LDT2 0.20 0.16

tblVehicleEF LDT2 0.16 0.13

tblVehicleEF LDT2 0.20 0.16

tblVehicleEF LDT2 0.13 0.11

tblVehicleEF LDT2 0.04 0.03

tblVehicleEF LDT2 0.51 0.42

tblVehicleEF LDT2 0.31 0.21

tblVehicleEF LDT2 1.6530e-003 1.4850e-003

tblVehicleEF LDT2 2.7330e-003 2.9040e-003

tblVehicleEF LDT2 1.5090e-003 1.3700e-003

tblVehicleEF LDT2 2.5010e-003 2.6830e-003

tblVehicleEF LDT2 446.44 402.41

tblVehicleEF LDT2 92.96 84.91

tblVehicleEF LDT2 0.18 0.06

tblVehicleEF LDT2 0.18 0.12



tblVehicleEF LHD1 0.04 0.00

tblVehicleEF LHD1 0.07 0.07

tblVehicleEF LHD1 2.13 1.65

tblVehicleEF LHD1 1.04 0.98

tblVehicleEF LHD1 7.4100e-004 7.3100e-004

tblVehicleEF LHD1 1.07 0.79

tblVehicleEF LHD1 4.04 3.46

tblVehicleEF LHD1 8.82 8.51

tblVehicleEF LHD1 538.23 513.92

tblVehicleEF LHD1 38.15 37.20

tblVehicleEF LDT2 0.28 0.19

tblVehicleEF LHD1 1.1790e-003 1.1690e-003

tblVehicleEF LHD1 0.01 8.0180e-003

tblVehicleEF LHD1 0.02 0.02

tblVehicleEF LHD1 0.17 0.17

tblVehicleEF LDT2 0.09 0.07

tblVehicleEF LDT2 0.19 0.16

tblVehicleEF LDT2 0.06 0.06

tblVehicleEF LDT2 0.06 0.04

tblVehicleEF LDT2 0.60 0.49

tblVehicleEF LDT2 0.04 0.02

tblVehicleEF LDT2 0.60 0.49

tblVehicleEF LDT2 0.26 0.17

tblVehicleEF LDT2 4.4800e-003 4.4490e-003

tblVehicleEF LDT2 1.0600e-003 1.0450e-003

tblVehicleEF LDT2 1.5090e-003 1.3700e-003

tblVehicleEF LDT2 2.5010e-003 2.6830e-003

tblVehicleEF LDT2 0.09 0.07

tblVehicleEF LDT2 0.19 0.16

tblVehicleEF LDT2 0.06 0.06

tblVehicleEF LDT2 1.6530e-003 1.4850e-003

tblVehicleEF LDT2 2.7330e-003 2.9040e-003



tblVehicleEF LHD1 3.26 2.79

tblVehicleEF LHD1 8.82 8.51

tblVehicleEF LHD1 1.1790e-003 1.1690e-003

tblVehicleEF LHD1 0.01 8.0180e-003

tblVehicleEF LHD1 0.02 0.02

tblVehicleEF LHD1 0.17 0.17

tblVehicleEF LHD1 1.09 0.81

tblVehicleEF LHD1 0.03 0.03

tblVehicleEF LHD1 1.4530e-003 1.3970e-003

tblVehicleEF LHD1 0.08 0.07

tblVehicleEF LHD1 0.58 0.55

tblVehicleEF LHD1 0.35 0.30

tblVehicleEF LHD1 0.33 0.28

tblVehicleEF LHD1 5.3840e-003 5.3260e-003

tblVehicleEF LHD1 4.6000e-004 4.5400e-004

tblVehicleEF LHD1 3.0390e-003 2.7620e-003

tblVehicleEF LHD1 0.08 0.08

tblVehicleEF LHD1 0.08 0.08

tblVehicleEF LHD1 0.03 0.03

tblVehicleEF LHD1 1.4530e-003 1.3970e-003

tblVehicleEF LHD1 0.07 0.06

tblVehicleEF LHD1 0.58 0.55

tblVehicleEF LHD1 0.02 0.02

tblVehicleEF LHD1 2.3720e-003 2.3700e-003

tblVehicleEF LHD1 9.2330e-003 7.6730e-003

tblVehicleEF LHD1 1.0570e-003 8.1300e-004

tblVehicleEF LHD1 3.0390e-003 2.7620e-003

tblVehicleEF LHD1 0.05 0.05

tblVehicleEF LHD1 9.4870e-003 9.4820e-003

tblVehicleEF LHD1 0.01 8.3380e-003

tblVehicleEF LHD1 1.1530e-003 8.8500e-004

tblVehicleEF LHD1 6.8200e-004 6.7300e-004



tblVehicleEF LHD1 2.9970e-003 2.7860e-003

tblVehicleEF LHD1 0.09 0.07

tblVehicleEF LHD1 0.58 0.55

tblVehicleEF LHD1 0.31 0.27

tblVehicleEF LHD1 5.3850e-003 5.3260e-003

tblVehicleEF LHD1 4.4700e-004 4.4200e-004

tblVehicleEF LHD1 5.4790e-003 4.9450e-003

tblVehicleEF LHD1 0.10 0.09

tblVehicleEF LHD1 0.03 0.03

tblVehicleEF LHD1 0.03 0.03

tblVehicleEF LHD1 2.9970e-003 2.7860e-003

tblVehicleEF LHD1 0.07 0.06

tblVehicleEF LHD1 0.58 0.55

tblVehicleEF LHD1 0.29 0.25

tblVehicleEF LHD1 2.3720e-003 2.3700e-003

tblVehicleEF LHD1 9.2330e-003 7.6730e-003

tblVehicleEF LHD1 1.0570e-003 8.1300e-004

tblVehicleEF LHD1 5.4790e-003 4.9450e-003

tblVehicleEF LHD1 0.10 0.09

tblVehicleEF LHD1 9.4870e-003 9.4820e-003

tblVehicleEF LHD1 0.01 8.3380e-003

tblVehicleEF LHD1 1.1530e-003 8.8500e-004

tblVehicleEF LHD1 6.8200e-004 6.7300e-004

tblVehicleEF LHD1 0.02 0.02

tblVehicleEF LHD1 0.07 0.07

tblVehicleEF LHD1 2.00 1.54

tblVehicleEF LHD1 1.00 0.95

tblVehicleEF LHD1 7.4100e-004 7.3100e-004

tblVehicleEF LHD1 0.05 0.05

tblVehicleEF LHD1 538.23 513.92

tblVehicleEF LHD1 38.15 37.20

tblVehicleEF LHD1 0.04 0.00



tblVehicleEF LHD1 4.5600e-004 4.5000e-004

tblVehicleEF LHD1 1.5740e-003 1.4930e-003

tblVehicleEF LHD1 0.07 0.06

tblVehicleEF LHD1 0.62 0.59

tblVehicleEF LHD1 0.32 0.27

tblVehicleEF LHD1 5.3840e-003 5.3260e-003

tblVehicleEF LHD1 9.2330e-003 7.6730e-003

tblVehicleEF LHD1 1.0570e-003 8.1300e-004

tblVehicleEF LHD1 3.4840e-003 3.0660e-003

tblVehicleEF LHD1 0.11 0.10

tblVehicleEF LHD1 0.03 0.03

tblVehicleEF LHD1 0.01 8.3380e-003

tblVehicleEF LHD1 1.1530e-003 8.8500e-004

tblVehicleEF LHD1 6.8200e-004 6.7300e-004

tblVehicleEF LHD1 0.02 0.02

tblVehicleEF LHD1 2.3720e-003 2.3700e-003

tblVehicleEF LHD1 2.10 1.62

tblVehicleEF LHD1 1.03 0.97

tblVehicleEF LHD1 7.4100e-004 7.3100e-004

tblVehicleEF LHD1 0.05 0.05

tblVehicleEF LHD1 9.4870e-003 9.4820e-003

tblVehicleEF LHD1 8.82 8.51

tblVehicleEF LHD1 538.23 513.92

tblVehicleEF LHD1 38.15 37.20

tblVehicleEF LHD1 0.04 0.00

tblVehicleEF LHD1 0.07 0.07

tblVehicleEF LHD1 0.01 8.0180e-003

tblVehicleEF LHD1 0.02 0.02

tblVehicleEF LHD1 0.17 0.17

tblVehicleEF LHD1 1.06 0.79

tblVehicleEF LHD1 3.76 3.22

tblVehicleEF LHD1 1.1790e-003 1.1690e-003



tblVehicleEF LHD2 5.4000e-004 3.5900e-004

tblVehicleEF LHD2 1.4040e-003 1.1880e-003

tblVehicleEF LHD2 0.04 0.03

tblVehicleEF LHD2 6.0800e-004 3.9600e-004

tblVehicleEF LHD2 1.3150e-003 1.3110e-003

tblVehicleEF LHD2 0.03 0.03

tblVehicleEF LHD2 2.6940e-003 2.6900e-003

tblVehicleEF LHD2 0.02 0.01

tblVehicleEF LHD2 0.52 0.50

tblVehicleEF LHD2 1.4300e-003 1.4250e-003

tblVehicleEF LHD2 0.07 0.07

tblVehicleEF LHD2 0.01 0.01

tblVehicleEF LHD2 0.02 0.01

tblVehicleEF LHD2 525.66 504.19

tblVehicleEF LHD2 20.16 19.40

tblVehicleEF LHD2 7.5110e-003 0.00

tblVehicleEF LHD2 0.14 0.14

tblVehicleEF LHD2 3.41 2.70

tblVehicleEF LHD2 9.5610e-003 7.5190e-003

tblVehicleEF LHD2 0.12 0.12

tblVehicleEF LHD2 0.75 0.56

tblVehicleEF LHD2 1.91 1.55

tblVehicleEF LHD2 9.92 9.57

tblVehicleEF LHD1 0.08 0.07

tblVehicleEF LHD1 0.62 0.59

tblVehicleEF LHD1 0.34 0.29

tblVehicleEF LHD2 8.0700e-004 8.0000e-004

tblVehicleEF LHD2 6.6850e-003 5.3800e-003

tblVehicleEF LHD1 3.4840e-003 3.0660e-003

tblVehicleEF LHD1 0.11 0.10

tblVehicleEF LHD1 0.03 0.03

tblVehicleEF LHD1 1.5740e-003 1.4930e-003



tblVehicleEF LHD2 1.4300e-003 1.4250e-003

tblVehicleEF LHD2 0.07 0.07

tblVehicleEF LHD2 0.01 0.01

tblVehicleEF LHD2 0.02 0.01

tblVehicleEF LHD2 6.0800e-004 3.9600e-004

tblVehicleEF LHD2 20.16 19.40

tblVehicleEF LHD2 7.5110e-003 0.00

tblVehicleEF LHD2 0.14 0.14

tblVehicleEF LHD2 3.22 2.55

tblVehicleEF LHD2 0.50 0.48

tblVehicleEF LHD2 0.12 0.12

tblVehicleEF LHD2 0.76 0.57

tblVehicleEF LHD2 1.57 1.26

tblVehicleEF LHD2 9.92 9.57

tblVehicleEF LHD2 525.66 504.19

tblVehicleEF LHD2 0.25 0.22

tblVehicleEF LHD2 0.18 0.14

tblVehicleEF LHD2 8.0700e-004 8.0000e-004

tblVehicleEF LHD2 6.6850e-003 5.3800e-003

tblVehicleEF LHD2 9.5610e-003 7.5190e-003

tblVehicleEF LHD2 1.4040e-003 1.1880e-003

tblVehicleEF LHD2 0.04 0.03

tblVehicleEF LHD2 0.02 0.02

tblVehicleEF LHD2 6.8900e-004 6.2900e-004

tblVehicleEF LHD2 0.10 0.08

tblVehicleEF LHD2 0.08 0.07

tblVehicleEF LHD2 0.25 0.22

tblVehicleEF LHD2 0.17 0.13

tblVehicleEF LHD2 5.1750e-003 5.1450e-003

tblVehicleEF LHD2 2.4000e-004 2.3200e-004

tblVehicleEF LHD2 0.02 0.02

tblVehicleEF LHD2 6.8900e-004 6.2900e-004



tblVehicleEF LHD2 7.5110e-003 0.00

tblVehicleEF LHD2 0.14 0.14

tblVehicleEF LHD2 0.75 0.56

tblVehicleEF LHD2 1.78 1.45

tblVehicleEF LHD2 9.92 9.57

tblVehicleEF LHD2 525.66 504.19

tblVehicleEF LHD2 20.16 19.40

tblVehicleEF LHD2 0.16 0.13

tblVehicleEF LHD2 8.0700e-004 8.0000e-004

tblVehicleEF LHD2 6.6850e-003 5.3800e-003

tblVehicleEF LHD2 9.5610e-003 7.5190e-003

tblVehicleEF LHD2 0.12 0.12

tblVehicleEF LHD2 0.05 0.04

tblVehicleEF LHD2 0.02 0.02

tblVehicleEF LHD2 1.4320e-003 1.2540e-003

tblVehicleEF LHD2 0.10 0.08

tblVehicleEF LHD2 0.25 0.22

tblVehicleEF LHD2 0.25 0.22

tblVehicleEF LHD2 0.15 0.12

tblVehicleEF LHD2 5.1760e-003 5.1450e-003

tblVehicleEF LHD2 2.3400e-004 2.2700e-004

tblVehicleEF LHD2 2.5460e-003 2.1330e-003

tblVehicleEF LHD2 2.5460e-003 2.1330e-003

tblVehicleEF LHD2 0.05 0.04

tblVehicleEF LHD2 0.02 0.02

tblVehicleEF LHD2 1.4320e-003 1.2540e-003

tblVehicleEF LHD2 0.08 0.07

tblVehicleEF LHD2 1.3150e-003 1.3110e-003

tblVehicleEF LHD2 0.03 0.03

tblVehicleEF LHD2 2.6940e-003 2.6900e-003

tblVehicleEF LHD2 0.02 0.01

tblVehicleEF LHD2 5.4000e-004 3.5900e-004



tblVehicleEF MCY 29.62 25.55

tblVehicleEF MCY 9.82 9.98

tblVehicleEF MCY 146.18 147.32

tblVehicleEF MCY 46.13 42.01

tblVehicleEF LHD2 0.02 0.02

tblVehicleEF LHD2 7.4400e-004 6.6500e-004

tblVehicleEF LHD2 0.10 0.08

tblVehicleEF LHD2 0.27 0.23

tblVehicleEF LHD2 0.17 0.14

tblVehicleEF LHD2 0.16 0.13

tblVehicleEF LHD2 5.1750e-003 5.1450e-003

tblVehicleEF LHD2 2.3700e-004 2.3100e-004

tblVehicleEF LHD2 1.5920e-003 1.2850e-003

tblVehicleEF LHD2 0.05 0.04

tblVehicleEF LHD2 0.05 0.04

tblVehicleEF LHD2 0.02 0.02

tblVehicleEF LHD2 7.4400e-004 6.6500e-004

tblVehicleEF LHD2 0.08 0.07

tblVehicleEF LHD2 0.27 0.23

tblVehicleEF LHD2 0.03 0.03

tblVehicleEF LHD2 2.6940e-003 2.6900e-003

tblVehicleEF LHD2 0.02 0.01

tblVehicleEF LHD2 5.4000e-004 3.5900e-004

tblVehicleEF LHD2 1.5920e-003 1.2850e-003

tblVehicleEF LHD2 0.07 0.07

tblVehicleEF LHD2 0.01 0.01

tblVehicleEF LHD2 0.02 0.01

tblVehicleEF LHD2 6.0800e-004 3.9600e-004

tblVehicleEF LHD2 1.3150e-003 1.3110e-003

tblVehicleEF LHD2 3.36 2.66

tblVehicleEF LHD2 0.52 0.49

tblVehicleEF LHD2 1.4300e-003 1.4250e-003



tblVehicleEF MCY 6.8400e-004 4.3000e-004

tblVehicleEF MCY 46.13 42.01

tblVehicleEF MCY 6.3790e-003 6.5000e-003

tblVehicleEF MCY 1.08 1.05

tblVehicleEF MCY 0.29 0.29

tblVehicleEF MCY 0.04 0.04

tblVehicleEF MCY 1.60 1.33

tblVehicleEF MCY 2.32 2.25

tblVehicleEF MCY 29.25 25.25

tblVehicleEF MCY 8.82 8.83

tblVehicleEF MCY 146.18 147.32

tblVehicleEF MCY 6.9100e-004 6.6500e-004

tblVehicleEF MCY 1.14 1.11

tblVehicleEF MCY 0.48 0.44

tblVehicleEF MCY 0.59 0.57

tblVehicleEF MCY 3.02 2.84

tblVehicleEF MCY 0.59 0.57

tblVehicleEF MCY 2.77 2.59

tblVehicleEF MCY 1.60 1.33

tblVehicleEF MCY 2.16 2.10

tblVehicleEF MCY 2.0360e-003 2.0330e-003

tblVehicleEF MCY 0.02 0.02

tblVehicleEF MCY 5.5000e-004 3.5400e-004

tblVehicleEF MCY 1.4460e-003 9.7300e-004

tblVehicleEF MCY 1.14 1.11

tblVehicleEF MCY 0.48 0.44

tblVehicleEF MCY 1.25 1.22

tblVehicleEF MCY 0.31 0.31

tblVehicleEF MCY 0.04 0.04

tblVehicleEF MCY 6.8400e-004 4.3000e-004

tblVehicleEF MCY 1.8270e-003 1.1950e-003

tblVehicleEF MCY 6.3790e-003 6.5000e-003



tblVehicleEF MCY 5.5000e-004 3.5400e-004

tblVehicleEF MCY 1.4460e-003 9.7300e-004

tblVehicleEF MCY 1.35 1.32

tblVehicleEF MCY 0.30 0.30

tblVehicleEF MCY 0.04 0.04

tblVehicleEF MCY 6.8400e-004 4.3000e-004

tblVehicleEF MCY 1.8270e-003 1.1950e-003

tblVehicleEF MCY 0.02 0.02

tblVehicleEF MCY 9.47 9.62

tblVehicleEF MCY 146.18 147.32

tblVehicleEF MCY 46.13 42.01

tblVehicleEF MCY 6.3790e-003 6.5000e-003

tblVehicleEF MCY 1.21 1.17

tblVehicleEF MCY 1.44 1.40

tblVehicleEF MCY 2.94 2.78

tblVehicleEF MCY 1.57 1.30

tblVehicleEF MCY 2.02 1.97

tblVehicleEF MCY 28.65 24.76

tblVehicleEF MCY 1.88 1.83

tblVehicleEF MCY 2.0280e-003 2.0270e-003

tblVehicleEF MCY 6.6600e-004 6.3800e-004

tblVehicleEF MCY 2.21 2.16

tblVehicleEF MCY 0.69 0.65

tblVehicleEF MCY 2.21 2.16

tblVehicleEF MCY 0.69 0.65

tblVehicleEF MCY 1.44 1.40

tblVehicleEF MCY 2.69 2.53

tblVehicleEF MCY 1.57 1.30

tblVehicleEF MCY 1.8270e-003 1.1950e-003

tblVehicleEF MCY 0.02 0.02

tblVehicleEF MCY 5.5000e-004 3.5400e-004

tblVehicleEF MCY 1.4460e-003 9.7300e-004



tblVehicleEF MDV 0.07 0.07

tblVehicleEF MDV 0.05 0.04

tblVehicleEF MDV 0.56 0.56

tblVehicleEF MDV 0.43 0.34

tblVehicleEF MDV 5.7720e-003 5.7530e-003

tblVehicleEF MDV 3.0910e-003 3.1950e-003

tblVehicleEF MDV 1.6670e-003 1.5700e-003

tblVehicleEF MDV 2.8470e-003 2.9530e-003

tblVehicleEF MDV 0.09 0.09

tblVehicleEF MDV 0.18 0.19

tblVehicleEF MDV 119.36 110.98

tblVehicleEF MDV 0.17 0.05

tblVehicleEF MDV 0.30 0.23

tblVehicleEF MDV 0.49 0.39

tblVehicleEF MDV 1.8140e-003 1.7020e-003

tblVehicleEF MDV 0.03 0.02

tblVehicleEF MDV 0.02 0.02

tblVehicleEF MDV 2.15 1.74

tblVehicleEF MDV 4.89 3.97

tblVehicleEF MDV 535.78 490.34

tblVehicleEF MCY 0.67 0.61

tblVehicleEF MCY 0.60 0.58

tblVehicleEF MCY 2.99 2.81

tblVehicleEF MCY 1.85 1.56

tblVehicleEF MCY 2.24 2.18

tblVehicleEF MCY 2.73 2.57

tblVehicleEF MCY 1.85 1.56

tblVehicleEF MCY 2.08 2.03

tblVehicleEF MCY 6.8300e-004 6.5700e-004

tblVehicleEF MCY 1.35 1.32

tblVehicleEF MCY 0.67 0.61

tblVehicleEF MCY 0.60 0.58



tblVehicleEF MDV 0.14 0.14

tblVehicleEF MDV 0.09 0.07

tblVehicleEF MDV 0.36 0.29

tblVehicleEF MDV 6.2350e-003 6.2170e-003

tblVehicleEF MDV 1.3310e-003 1.3250e-003

tblVehicleEF MDV 0.17 0.17

tblVehicleEF MDV 0.21 0.21

tblVehicleEF MDV 0.17 0.17

tblVehicleEF MDV 0.21 0.21

tblVehicleEF MDV 0.14 0.14

tblVehicleEF MDV 0.06 0.04

tblVehicleEF MDV 0.55 0.55

tblVehicleEF MDV 0.45 0.36

tblVehicleEF MDV 1.8140e-003 1.7020e-003

tblVehicleEF MDV 3.0910e-003 3.1950e-003

tblVehicleEF MDV 1.6670e-003 1.5700e-003

tblVehicleEF MDV 2.8470e-003 2.9530e-003

tblVehicleEF MDV 3.76 3.05

tblVehicleEF MDV 578.32 529.45

tblVehicleEF MDV 119.36 110.98

tblVehicleEF MDV 0.17 0.05

tblVehicleEF MDV 0.27 0.21

tblVehicleEF MDV 0.56 0.56

tblVehicleEF MDV 0.46 0.37

tblVehicleEF MDV 0.03 0.02

tblVehicleEF MDV 0.02 0.02

tblVehicleEF MDV 2.52 2.04

tblVehicleEF MDV 1.3510e-003 1.3420e-003

tblVehicleEF MDV 0.09 0.09

tblVehicleEF MDV 0.18 0.19

tblVehicleEF MDV 0.07 0.07

tblVehicleEF MDV 0.08 0.06



tblVehicleEF MDV 0.45 0.36

tblVehicleEF MH 3.88 2.09

tblVehicleEF MH 8.66 6.72

tblVehicleEF MH 641.58 610.48

tblVehicleEF MDV 0.09 0.09

tblVehicleEF MDV 0.21 0.21

tblVehicleEF MDV 0.07 0.08

tblVehicleEF MDV 0.08 0.06

tblVehicleEF MDV 0.65 0.64

tblVehicleEF MDV 0.05 0.04

tblVehicleEF MDV 0.65 0.64

tblVehicleEF MDV 0.42 0.34

tblVehicleEF MDV 5.6930e-003 5.6740e-003

tblVehicleEF MDV 1.3490e-003 1.3400e-003

tblVehicleEF MDV 1.6670e-003 1.5700e-003

tblVehicleEF MDV 2.8470e-003 2.9530e-003

tblVehicleEF MDV 0.09 0.09

tblVehicleEF MDV 0.21 0.21

tblVehicleEF MDV 0.07 0.08

tblVehicleEF MDV 0.17 0.05

tblVehicleEF MDV 0.28 0.22

tblVehicleEF MDV 0.49 0.39

tblVehicleEF MDV 1.8140e-003 1.7020e-003

tblVehicleEF MDV 3.0910e-003 3.1950e-003

tblVehicleEF MDV 0.02 0.02

tblVehicleEF MDV 2.07 1.67

tblVehicleEF MDV 4.80 3.90

tblVehicleEF MDV 528.58 483.73

tblVehicleEF MDV 119.36 110.98

tblVehicleEF MDV 0.55 0.55

tblVehicleEF MDV 0.38 0.31

tblVehicleEF MDV 0.03 0.02



tblVehicleEF MH 1.79 1.47

tblVehicleEF MH 3.99 2.15

tblVehicleEF MH 6.88 5.32

tblVehicleEF MH 641.58 610.48

tblVehicleEF MH 30.89 28.70

tblVehicleEF MH 3.2450e-003 0.00

tblVehicleEF MH 0.08 0.07

tblVehicleEF MH 0.51 0.43

tblVehicleEF MH 0.12 0.08

tblVehicleEF MH 1.84 1.69

tblVehicleEF MH 0.56 0.41

tblVehicleEF MH 1.84 1.69

tblVehicleEF MH 0.52 0.38

tblVehicleEF MH 6.4790e-003 6.3630e-003

tblVehicleEF MH 4.6500e-004 4.1900e-004

tblVehicleEF MH 1.46 1.21

tblVehicleEF MH 1.3260e-003 8.0900e-004

tblVehicleEF MH 1.46 1.21

tblVehicleEF MH 0.08 0.07

tblVehicleEF MH 0.51 0.43

tblVehicleEF MH 0.10 0.06

tblVehicleEF MH 0.04 0.03

tblVehicleEF MH 1.5190e-003 8.9800e-004

tblVehicleEF MH 0.02 0.02

tblVehicleEF MH 2.1830e-003 2.1800e-003

tblVehicleEF MH 0.03 0.03

tblVehicleEF MH 3.2450e-003 0.00

tblVehicleEF MH 1.96 1.59

tblVehicleEF MH 0.84 0.71

tblVehicleEF MH 0.05 0.05

tblVehicleEF MH 8.7310e-003 8.7200e-003

tblVehicleEF MH 30.89 28.70



tblVehicleEF MH 0.83 0.71

tblVehicleEF MH 0.05 0.05

tblVehicleEF MH 8.7310e-003 8.7200e-003

tblVehicleEF MH 8.06 6.26

tblVehicleEF MH 641.58 610.48

tblVehicleEF MH 30.89 28.70

tblVehicleEF MH 3.2450e-003 0.00

tblVehicleEF MH 1.91 1.56

tblVehicleEF MH 1.04 0.86

tblVehicleEF MH 0.12 0.08

tblVehicleEF MH 1.83 1.68

tblVehicleEF MH 0.47 0.35

tblVehicleEF MH 3.85 2.08

tblVehicleEF MH 0.44 0.33

tblVehicleEF MH 6.4800e-003 6.3640e-003

tblVehicleEF MH 4.3500e-004 3.9500e-004

tblVehicleEF MH 2.58 2.12

tblVehicleEF MH 0.10 0.08

tblVehicleEF MH 2.58 2.12

tblVehicleEF MH 0.10 0.08

tblVehicleEF MH 1.04 0.86

tblVehicleEF MH 0.10 0.06

tblVehicleEF MH 1.83 1.68

tblVehicleEF MH 1.5190e-003 8.9800e-004

tblVehicleEF MH 0.02 0.02

tblVehicleEF MH 2.1830e-003 2.1800e-003

tblVehicleEF MH 0.03 0.03

tblVehicleEF MH 1.3260e-003 8.0900e-004

tblVehicleEF MH 0.81 0.68

tblVehicleEF MH 0.05 0.05

tblVehicleEF MH 8.7310e-003 8.7200e-003

tblVehicleEF MH 0.04 0.03



tblVehicleEF MHD 63.82 55.58

tblVehicleEF MHD 0.01 0.00

tblVehicleEF MHD 7.20 5.92

tblVehicleEF MHD 4.52 2.71

tblVehicleEF MHD 1.95 1.61

tblVehicleEF MHD 1.98 1.82

tblVehicleEF MHD 1.20 0.76

tblVehicleEF MHD 21.46 16.24

tblVehicleEF MHD 606.65 598.70

tblVehicleEF MHD 983.19 940.03

tblVehicleEF MH 0.12 0.08

tblVehicleEF MH 1.94 1.78

tblVehicleEF MH 0.53 0.39

tblVehicleEF MHD 9.1490e-003 7.3280e-003

tblVehicleEF MHD 6.8430e-003 4.0920e-003

tblVehicleEF MH 6.4780e-003 6.3630e-003

tblVehicleEF MH 4.5500e-004 4.1100e-004

tblVehicleEF MH 1.81 1.45

tblVehicleEF MH 0.11 0.09

tblVehicleEF MH 0.58 0.48

tblVehicleEF MH 0.11 0.09

tblVehicleEF MH 0.58 0.48

tblVehicleEF MH 0.10 0.06

tblVehicleEF MH 1.94 1.78

tblVehicleEF MH 0.49 0.36

tblVehicleEF MH 0.02 0.02

tblVehicleEF MH 2.1830e-003 2.1800e-003

tblVehicleEF MH 0.03 0.03

tblVehicleEF MH 1.3260e-003 8.0900e-004

tblVehicleEF MH 1.81 1.45

tblVehicleEF MH 0.04 0.03

tblVehicleEF MH 1.5190e-003 8.9800e-004



tblVehicleEF MHD 642.69 634.27

tblVehicleEF MHD 983.19 940.03

tblVehicleEF MHD 8.6220e-003 6.9060e-003

tblVehicleEF MHD 6.8430e-003 4.0920e-003

tblVehicleEF MHD 1.44 1.33

tblVehicleEF MHD 1.21 0.77

tblVehicleEF MHD 18.00 13.26

tblVehicleEF MHD 0.22 0.18

tblVehicleEF MHD 2.6470e-003 1.9790e-003

tblVehicleEF MHD 0.19 0.11

tblVehicleEF MHD 0.91 0.68

tblVehicleEF MHD 1.68 1.12

tblVehicleEF MHD 5.8760e-003 6.0130e-003

tblVehicleEF MHD 9.5670e-003 9.4790e-003

tblVehicleEF MHD 1.0330e-003 8.7200e-004

tblVehicleEF MHD 5.5100e-003 3.9430e-003

tblVehicleEF MHD 0.21 0.14

tblVehicleEF MHD 0.20 0.16

tblVehicleEF MHD 2.6470e-003 1.9790e-003

tblVehicleEF MHD 0.17 0.10

tblVehicleEF MHD 0.91 0.68

tblVehicleEF MHD 1.56 1.05

tblVehicleEF MHD 0.05 0.05

tblVehicleEF MHD 0.13 0.08

tblVehicleEF MHD 4.1210e-003 2.2570e-003

tblVehicleEF MHD 5.5100e-003 3.9430e-003

tblVehicleEF MHD 0.21 0.14

tblVehicleEF MHD 0.04 0.02

tblVehicleEF MHD 0.12 0.12

tblVehicleEF MHD 0.14 0.08

tblVehicleEF MHD 5.0040e-003 2.6400e-003

tblVehicleEF MHD 0.04 0.02



tblVehicleEF MHD 0.91 0.68

tblVehicleEF MHD 1.45 0.98

tblVehicleEF MHD 9.8770e-003 7.9110e-003

tblVehicleEF MHD 6.8430e-003 4.0920e-003

tblVehicleEF MHD 0.01 7.2010e-003

tblVehicleEF MHD 0.24 0.16

tblVehicleEF MHD 0.21 0.17

tblVehicleEF MHD 5.6750e-003 4.0890e-003

tblVehicleEF MHD 0.19 0.11

tblVehicleEF MHD 0.91 0.68

tblVehicleEF MHD 1.35 0.91

tblVehicleEF MHD 6.2250e-003 6.3700e-003

tblVehicleEF MHD 9.5670e-003 9.4790e-003

tblVehicleEF MHD 9.7200e-004 8.2100e-004

tblVehicleEF MHD 0.01 7.2010e-003

tblVehicleEF MHD 0.24 0.16

tblVehicleEF MHD 0.19 0.15

tblVehicleEF MHD 5.6750e-003 4.0890e-003

tblVehicleEF MHD 0.17 0.10

tblVehicleEF MHD 5.0040e-003 2.6400e-003

tblVehicleEF MHD 0.03 0.02

tblVehicleEF MHD 0.05 0.05

tblVehicleEF MHD 0.13 0.08

tblVehicleEF MHD 4.1210e-003 2.2570e-003

tblVehicleEF MHD 4.26 2.55

tblVehicleEF MHD 1.87 1.55

tblVehicleEF MHD 0.04 0.02

tblVehicleEF MHD 0.12 0.12

tblVehicleEF MHD 0.14 0.08

tblVehicleEF MHD 63.82 55.58

tblVehicleEF MHD 0.01 0.00

tblVehicleEF MHD 7.43 6.11



tblVehicleEF MHD 2.9760e-003 2.1720e-003

tblVehicleEF MHD 9.5660e-003 9.4790e-003

tblVehicleEF MHD 1.0110e-003 8.5500e-004

tblVehicleEF MHD 6.5390e-003 4.5130e-003

tblVehicleEF MHD 0.27 0.17

tblVehicleEF MHD 0.24 0.19

tblVehicleEF MHD 2.9760e-003 2.1720e-003

tblVehicleEF MHD 0.17 0.10

tblVehicleEF MHD 0.98 0.73

tblVehicleEF MHD 1.48 1.00

tblVehicleEF MHD 5.3940e-003 5.5190e-003

tblVehicleEF MHD 0.13 0.08

tblVehicleEF MHD 4.1210e-003 2.2570e-003

tblVehicleEF MHD 6.5390e-003 4.5130e-003

tblVehicleEF MHD 0.27 0.17

tblVehicleEF MHD 0.21 0.17

tblVehicleEF MHD 0.12 0.12

tblVehicleEF MHD 0.14 0.08

tblVehicleEF MHD 5.0040e-003 2.6400e-003

tblVehicleEF MHD 0.05 0.02

tblVehicleEF MHD 0.05 0.05

tblVehicleEF MHD 0.01 0.00

tblVehicleEF MHD 6.88 5.65

tblVehicleEF MHD 4.45 2.67

tblVehicleEF MHD 1.93 1.60

tblVehicleEF MHD 0.05 0.02

tblVehicleEF MHD 1.19 0.76

tblVehicleEF MHD 20.21 15.25

tblVehicleEF MHD 556.87 549.58

tblVehicleEF MHD 983.19 940.03

tblVehicleEF MHD 63.82 55.58

tblVehicleEF MHD 2.73 2.51



tblVehicleEF OBUS 0.16 0.10

tblVehicleEF OBUS 0.27 0.29

tblVehicleEF OBUS 0.82 0.70

tblVehicleEF OBUS 1.3140e-003 9.2500e-004

tblVehicleEF OBUS 1.2410e-003 1.2110e-003

tblVehicleEF OBUS 0.03 0.03

tblVehicleEF OBUS 0.49 0.40

tblVehicleEF OBUS 5.5100e-004 5.6800e-004

tblVehicleEF OBUS 1.5340e-003 1.0490e-003

tblVehicleEF OBUS 0.05 9.6700e-003

tblVehicleEF OBUS 0.03 0.04

tblVehicleEF OBUS 2.4800e-003 2.5210e-003

tblVehicleEF OBUS 0.07 0.04

tblVehicleEF OBUS 1.69 1.54

tblVehicleEF OBUS 0.06 0.01

tblVehicleEF OBUS 0.08 0.09

tblVehicleEF OBUS 9.9180e-003 0.01

tblVehicleEF OBUS 0.08 0.04

tblVehicleEF OBUS 933.78 920.98

tblVehicleEF OBUS 37.90 35.44

tblVehicleEF OBUS 1.0120e-003 0.00

tblVehicleEF OBUS 7.28 5.55

tblVehicleEF OBUS 4.81 3.18

tblVehicleEF OBUS 2.2030e-003 1.8730e-003

tblVehicleEF OBUS 2.30 2.37

tblVehicleEF OBUS 2.18 1.56

tblVehicleEF OBUS 12.87 11.34

tblVehicleEF OBUS 573.90 563.74

tblVehicleEF MHD 0.19 0.11

tblVehicleEF MHD 0.98 0.73

tblVehicleEF MHD 1.59 1.08

tblVehicleEF OBUS 0.02 0.02



tblVehicleEF OBUS 0.05 8.1520e-003

tblVehicleEF OBUS 0.03 0.04

tblVehicleEF OBUS 2.4800e-003 2.5210e-003

tblVehicleEF OBUS 0.07 0.04

tblVehicleEF OBUS 1.3140e-003 9.2500e-004

tblVehicleEF OBUS 0.05 8.8610e-003

tblVehicleEF OBUS 0.08 0.09

tblVehicleEF OBUS 9.9180e-003 0.01

tblVehicleEF OBUS 0.08 0.04

tblVehicleEF OBUS 1.5340e-003 1.0490e-003

tblVehicleEF OBUS 37.90 35.44

tblVehicleEF OBUS 1.0120e-003 0.00

tblVehicleEF OBUS 7.51 5.73

tblVehicleEF OBUS 4.48 2.96

tblVehicleEF OBUS 1.62 1.48

tblVehicleEF OBUS 1.67 1.72

tblVehicleEF OBUS 2.22 1.59

tblVehicleEF OBUS 10.52 9.20

tblVehicleEF OBUS 607.99 597.23

tblVehicleEF OBUS 933.78 920.98

tblVehicleEF OBUS 0.20 0.13

tblVehicleEF OBUS 0.27 0.29

tblVehicleEF OBUS 0.88 0.75

tblVehicleEF OBUS 0.02 0.02

tblVehicleEF OBUS 2.2030e-003 1.8730e-003

tblVehicleEF OBUS 6.1200e-004 5.7300e-004

tblVehicleEF OBUS 1.2410e-003 1.2110e-003

tblVehicleEF OBUS 0.03 0.03

tblVehicleEF OBUS 0.56 0.46

tblVehicleEF OBUS 5.5100e-004 5.6800e-004

tblVehicleEF OBUS 5.5590e-003 5.6610e-003

tblVehicleEF OBUS 9.2020e-003 9.3860e-003



tblVehicleEF OBUS 0.08 0.09

tblVehicleEF OBUS 9.9180e-003 0.01

tblVehicleEF OBUS 1.0120e-003 0.00

tblVehicleEF OBUS 6.96 5.30

tblVehicleEF OBUS 4.72 3.12

tblVehicleEF OBUS 1.67 1.52

tblVehicleEF OBUS 0.07 0.01

tblVehicleEF OBUS 2.18 1.56

tblVehicleEF OBUS 12.11 10.66

tblVehicleEF OBUS 526.81 517.49

tblVehicleEF OBUS 933.78 920.98

tblVehicleEF OBUS 37.90 35.44

tblVehicleEF OBUS 0.27 0.29

tblVehicleEF OBUS 0.77 0.66

tblVehicleEF OBUS 0.02 0.02

tblVehicleEF OBUS 2.2030e-003 1.8730e-003

tblVehicleEF OBUS 3.17 3.26

tblVehicleEF OBUS 2.2230e-003 2.1460e-003

tblVehicleEF OBUS 0.04 0.04

tblVehicleEF OBUS 0.53 0.43

tblVehicleEF OBUS 1.1300e-003 1.1190e-003

tblVehicleEF OBUS 0.20 0.13

tblVehicleEF OBUS 0.27 0.29

tblVehicleEF OBUS 0.72 0.62

tblVehicleEF OBUS 5.8890e-003 5.9980e-003

tblVehicleEF OBUS 9.2020e-003 9.3860e-003

tblVehicleEF OBUS 5.7200e-004 5.3600e-004

tblVehicleEF OBUS 2.2230e-003 2.1460e-003

tblVehicleEF OBUS 0.04 0.04

tblVehicleEF OBUS 0.46 0.38

tblVehicleEF OBUS 1.1300e-003 1.1190e-003

tblVehicleEF OBUS 0.16 0.11



tblVehicleEF SBUS 1,135.42 1,089.38

tblVehicleEF SBUS 129.31 123.07

tblVehicleEF SBUS 9.2500e-004 0.00

tblVehicleEF SBUS 8.19 8.05

tblVehicleEF SBUS 7.2840e-003 7.6850e-003

tblVehicleEF SBUS 1.04 1.07

tblVehicleEF SBUS 2.82 2.15

tblVehicleEF SBUS 20.97 18.54

tblVehicleEF SBUS 581.72 562.55

tblVehicleEF OBUS 0.60 0.50

tblVehicleEF OBUS 0.20 0.13

tblVehicleEF OBUS 0.29 0.31

tblVehicleEF OBUS 0.84 0.72

tblVehicleEF SBUS 5.3980e-003 5.4440e-003

tblVehicleEF OBUS 5.1030e-003 5.1970e-003

tblVehicleEF OBUS 9.2020e-003 9.3860e-003

tblVehicleEF OBUS 5.9900e-004 5.6100e-004

tblVehicleEF OBUS 1.3870e-003 1.2800e-003

tblVehicleEF OBUS 0.04 0.04

tblVehicleEF OBUS 0.04 0.04

tblVehicleEF OBUS 0.53 0.44

tblVehicleEF OBUS 0.16 0.10

tblVehicleEF OBUS 0.29 0.31

tblVehicleEF OBUS 0.79 0.68

tblVehicleEF OBUS 0.03 0.04

tblVehicleEF OBUS 2.4800e-003 2.5210e-003

tblVehicleEF OBUS 0.07 0.04

tblVehicleEF OBUS 1.3140e-003 9.2500e-004

tblVehicleEF OBUS 1.3870e-003 1.2800e-003

tblVehicleEF OBUS 0.08 0.04

tblVehicleEF OBUS 1.5340e-003 1.0490e-003

tblVehicleEF OBUS 0.07 0.01



tblVehicleEF SBUS 0.76 0.78

tblVehicleEF SBUS 0.32 0.29

tblVehicleEF SBUS 1.31 1.27

tblVehicleEF SBUS 1.54 1.30

tblVehicleEF SBUS 5.0870e-003 5.1310e-003

tblVehicleEF SBUS 7.2840e-003 7.6850e-003

tblVehicleEF SBUS 1.6850e-003 1.6230e-003

tblVehicleEF SBUS 0.02 0.02

tblVehicleEF SBUS 0.16 0.14

tblVehicleEF SBUS 0.13 0.13

tblVehicleEF SBUS 8.5740e-003 8.3080e-003

tblVehicleEF SBUS 0.28 0.26

tblVehicleEF SBUS 1.31 1.27

tblVehicleEF SBUS 1.44 1.22

tblVehicleEF SBUS 5.6340e-003 5.6490e-003

tblVehicleEF SBUS 0.01 0.01

tblVehicleEF SBUS 3.1720e-003 2.2530e-003

tblVehicleEF SBUS 0.02 0.02

tblVehicleEF SBUS 0.16 0.14

tblVehicleEF SBUS 0.12 0.12

tblVehicleEF SBUS 8.5740e-003 8.3080e-003

tblVehicleEF SBUS 3.7230e-003 2.5670e-003

tblVehicleEF SBUS 0.03 0.02

tblVehicleEF SBUS 0.24 0.24

tblVehicleEF SBUS 2.7360e-003 2.7280e-003

tblVehicleEF SBUS 0.08 0.08

tblVehicleEF SBUS 1.52 1.42

tblVehicleEF SBUS 0.03 0.03

tblVehicleEF SBUS 0.56 0.55

tblVehicleEF SBUS 0.01 0.01

tblVehicleEF SBUS 0.08 0.08

tblVehicleEF SBUS 7.92 7.70



tblVehicleEF SBUS 0.04 0.04

tblVehicleEF SBUS 0.18 0.16

tblVehicleEF SBUS 0.12 0.13

tblVehicleEF SBUS 1.21 1.17

tblVehicleEF SBUS 1.26 1.08

tblVehicleEF SBUS 5.9690e-003 5.9850e-003

tblVehicleEF SBUS 0.01 0.01

tblVehicleEF SBUS 1.6300e-003 1.5730e-003

tblVehicleEF SBUS 0.04 0.04

tblVehicleEF SBUS 0.18 0.16

tblVehicleEF SBUS 0.11 0.11

tblVehicleEF SBUS 0.02 0.02

tblVehicleEF SBUS 0.28 0.26

tblVehicleEF SBUS 0.02 0.02

tblVehicleEF SBUS 0.24 0.24

tblVehicleEF SBUS 2.7360e-003 2.7280e-003

tblVehicleEF SBUS 0.08 0.08

tblVehicleEF SBUS 3.1720e-003 2.2530e-003

tblVehicleEF SBUS 0.02 0.02

tblVehicleEF SBUS 0.56 0.55

tblVehicleEF SBUS 0.01 0.01

tblVehicleEF SBUS 0.08 0.08

tblVehicleEF SBUS 3.7230e-003 2.5670e-003

tblVehicleEF SBUS 129.31 123.07

tblVehicleEF SBUS 9.2500e-004 0.00

tblVehicleEF SBUS 8.46 8.31

tblVehicleEF SBUS 7.44 7.24

tblVehicleEF SBUS 1.41 1.33

tblVehicleEF SBUS 2.82 2.17

tblVehicleEF SBUS 17.82 15.65

tblVehicleEF SBUS 616.28 595.97

tblVehicleEF SBUS 1,135.42 1,089.38



tblVehicleEF SBUS 0.21 0.17

tblVehicleEF SBUS 0.13 0.13

tblVehicleEF SBUS 0.01 9.3800e-003

tblVehicleEF SBUS 0.28 0.26

tblVehicleEF SBUS 1.55 1.50

tblVehicleEF SBUS 0.24 0.24

tblVehicleEF SBUS 2.7360e-003 2.7280e-003

tblVehicleEF SBUS 0.08 0.08

tblVehicleEF SBUS 3.1720e-003 2.2530e-003

tblVehicleEF SBUS 0.03 0.02

tblVehicleEF SBUS 0.56 0.55

tblVehicleEF SBUS 0.01 0.01

tblVehicleEF SBUS 0.08 0.08

tblVehicleEF SBUS 3.7230e-003 2.5670e-003

tblVehicleEF SBUS 0.03 0.03

tblVehicleEF SBUS 9.2500e-004 0.00

tblVehicleEF SBUS 7.83 7.69

tblVehicleEF SBUS 7.80 7.59

tblVehicleEF SBUS 1.52 1.43

tblVehicleEF SBUS 0.03 0.03

tblVehicleEF SBUS 2.79 2.14

tblVehicleEF SBUS 20.75 18.34

tblVehicleEF SBUS 533.99 516.39

tblVehicleEF SBUS 1,135.42 1,089.38

tblVehicleEF SBUS 129.31 123.07

tblVehicleEF SBUS 1.21 1.17

tblVehicleEF SBUS 1.35 1.15

tblVehicleEF SBUS 5.8270e-003 5.8770e-003

tblVehicleEF SBUS 7.2840e-003 7.6850e-003

tblVehicleEF SBUS 1.44 1.47

tblVehicleEF SBUS 0.02 0.02

tblVehicleEF SBUS 0.32 0.30



tblVehicleEF UBUS 0.01 0.01

tblVehicleEF UBUS 0.19 0.18

tblVehicleEF UBUS 0.88 0.82

tblVehicleEF UBUS 1.02 1.11

tblVehicleEF UBUS 1.86 1.79

tblVehicleEF UBUS 0.02 0.02

tblVehicleEF UBUS 1.2770e-003 1.2500e-003

tblVehicleEF UBUS 0.11 0.11

tblVehicleEF UBUS 1.2350e-003 1.0680e-003

tblVehicleEF UBUS 0.01 0.01

tblVehicleEF UBUS 0.19 0.18

tblVehicleEF UBUS 7.0160e-003 6.9870e-003

tblVehicleEF UBUS 1.0750e-003 0.00

tblVehicleEF UBUS 9.15 8.60

tblVehicleEF UBUS 3.10 3.03

tblVehicleEF UBUS 0.12 0.12

tblVehicleEF UBUS 1.3550e-003 1.1510e-003

tblVehicleEF SBUS 1.53 1.30

tblVehicleEF UBUS 7.66 6.87

tblVehicleEF UBUS 26.64 25.29

tblVehicleEF UBUS 1,579.79 1,511.41

tblVehicleEF UBUS 78.93 75.81

tblVehicleEF SBUS 0.21 0.17

tblVehicleEF SBUS 0.14 0.14

tblVehicleEF SBUS 0.01 9.3800e-003

tblVehicleEF SBUS 0.32 0.29

tblVehicleEF SBUS 1.55 1.50

tblVehicleEF SBUS 1.43 1.21

tblVehicleEF SBUS 5.1720e-003 5.1860e-003

tblVehicleEF SBUS 0.01 0.01

tblVehicleEF SBUS 1.6810e-003 1.6190e-003

tblVehicleEF SBUS 0.03 0.02



tblVehicleEF UBUS 1.78 1.71

tblVehicleEF UBUS 7.65 6.88

tblVehicleEF UBUS 25.64 24.33

tblVehicleEF UBUS 1,579.79 1,511.41

tblVehicleEF UBUS 0.02 0.02

tblVehicleEF UBUS 0.23 0.22

tblVehicleEF UBUS 0.01 0.01

tblVehicleEF UBUS 0.99 0.93

tblVehicleEF UBUS 0.99 1.08

tblVehicleEF UBUS 0.90 0.84

tblVehicleEF UBUS 0.99 1.08

tblVehicleEF UBUS 1.67 1.60

tblVehicleEF UBUS 0.02 0.02

tblVehicleEF UBUS 1.2000e-003 1.1770e-003

tblVehicleEF UBUS 0.11 0.11

tblVehicleEF UBUS 1.2350e-003 1.0680e-003

tblVehicleEF UBUS 0.02 0.02

tblVehicleEF UBUS 0.23 0.22

tblVehicleEF UBUS 0.01 0.01

tblVehicleEF UBUS 1.0750e-003 0.00

tblVehicleEF UBUS 8.52 8.01

tblVehicleEF UBUS 2.95 2.88

tblVehicleEF UBUS 0.12 0.12

tblVehicleEF UBUS 1.3550e-003 1.1510e-003

tblVehicleEF UBUS 1.99 1.91

tblVehicleEF UBUS 7.81 7.02

tblVehicleEF UBUS 22.16 21.00

tblVehicleEF UBUS 1,579.79 1,511.41

tblVehicleEF UBUS 78.93 75.81

tblVehicleEF UBUS 7.0160e-003 6.9870e-003

tblVehicleEF UBUS 0.97 0.91

tblVehicleEF UBUS 1.02 1.11



0.00 0.00 0.00 0.00

Bio- CO2 NBio-CO2

0.00

2.2 Overall Operational

0.00 0.00 0.00 0.00 0.00 0.00Percent 
Reduction

0.00 0.00 0.00 0.00 0.00

Unmitigated Operational

tblVehicleEF UBUS 1.95 1.87

2.0 Emissions Summary

ROG NOx CO SO2 Total CO2 CH4 N20 CO2eFugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

tblVehicleEF UBUS 0.02 0.02

tblVehicleEF UBUS 0.23 0.22

tblVehicleEF UBUS 7.6760e-003 7.5270e-003

tblVehicleEF UBUS 0.97 0.91

tblVehicleEF UBUS 1.20 1.31

tblVehicleEF UBUS 0.88 0.82

tblVehicleEF UBUS 1.20 1.31

tblVehicleEF UBUS 1.82 1.75

tblVehicleEF UBUS 0.02 0.02

tblVehicleEF UBUS 1.2600e-003 1.2340e-003

tblVehicleEF UBUS 0.11 0.11

tblVehicleEF UBUS 1.2350e-003 1.0680e-003

tblVehicleEF UBUS 0.02 0.02

tblVehicleEF UBUS 0.23 0.22

tblVehicleEF UBUS 7.6760e-003 7.5270e-003

tblVehicleEF UBUS 1.0750e-003 0.00

tblVehicleEF UBUS 8.97 8.43

tblVehicleEF UBUS 3.08 3.00

tblVehicleEF UBUS 0.12 0.12

tblVehicleEF UBUS 1.3550e-003 1.1510e-003

tblVehicleEF UBUS 78.93 75.81



3.0 Construction Detail

Construction Phase

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

1,991.7073

ROG NOx 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

Total 1.5556 1.7610 10.2331 0.0221 1.7620 0.0448 1.8068 0.4675 0.0430 0.5105 1,988.150
8

1,988.1508 0.0743 6.4400e-
003

353.2942

Mobile 1.4214 1.4684 9.9864 0.0204 1.7620 0.0226 1.7846 0.4675 0.0208 0.4882 1,636.991
9

1,636.9919 0.0676 1,638.4113

Energy 0.0322 0.2926 0.2458 1.7600e-
003

0.0222 0.0222 0.0222 0.0222 351.1571 351.1571 6.7300e-
003

6.4400e-
003

CH4 N2O CO2e

Category lb/day lb/day

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

Area 0.1021 1.0000e-
005

8.4000e-
004

0.0000 0.0000 0.0000 0.0000 0.0000 1.7300e-
003

1.7300e-
003

1.0000e-
005

1.8400e-
003

Total 1.5556 1.7610 10.2331 0.0221 0.0743 6.4400e-
003

1,991.70731.7620 0.0448 1.8068 0.4675 0.0430 0.5105

SO2 Fugitive 
PM10

Exhaust 
PM10

1,988.150
8

1,988.1508

PM2.5 
Total

Bio- CO2 NBio- CO2

Mitigated Operational

ROG NOx CO Total CO2

353.2942

Mobile 1.4214 1.4684 9.9864 0.0204 1.7620 0.0226 1.7846 0.4675 0.0208 0.4882 1,636.991
9

1,636.9919 0.0676 1,638.4113

Energy 0.0322 0.2926 0.2458 1.7600e-
003

0.0222 0.0222 0.0222 0.0222 351.1571 351.1571 6.7300e-
003

6.4400e-
003

CH4 N2O CO2e

Category lb/day lb/day

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2

Area 0.1021 1.0000e-
005

8.4000e-
004

0.0000 0.0000 0.0000 0.0000 0.0000 1.7300e-
003

1.7300e-
003

1.0000e-
005

1.8400e-
003

Exhaust 
PM10

PM10 
Total

NBio- CO2 Total CO2ROG NOx CO SO2 Fugitive 
PM10



Hauling 
Vehicle Class

HDT_Mix HHDT

3.1 Mitigation Measures Construction

Building Construction 9 2.00 1.00 0.00 14.70 6.90 20.00 LD_Mix

4.0 Operational Detail - Mobile

4.1 Mitigation Measures Mobile

Building Construction Welders 1 8.00 46 0.45

Trips and VMT

Phase Name Offroad Equipment 
Count

Worker Trip 
Number

Vendor Trip 
Number

Hauling Trip 
Number

Worker Trip 
Length

Vendor Trip 
Length

Hauling Trip 
Length

Worker Vehicle 
Class

Vendor 
Vehicle Class

Building Construction Forklifts 3 8.00 89 0.20

Building Construction Generator Sets 1 8.00 84 0.74

Building Construction Tractors/Loaders/Backhoes 3 7.00 97 0.37

Acres of Grading (Site Preparation Phase): 0

Acres of Grading (Grading Phase): 0

Acres of Paving: 0

Residential Indoor: 0; Residential Outdoor: 0; Non-Residential Indoor: 0; Non-Residential Outdoor: 0 (Architectural Coating – sqft)

OffRoad Equipment

Phase Name Offroad Equipment Type Amount Usage Hours Horse Power Load Factor

Building Construction Cranes 1 7.00 226 0.29

Phase 
Number

Phase Name Phase Type Start Date End Date Num Days 
Week

Num Days Phase Description

1 Building Construction Building Construction 1/1/2017 12/30/2016 5 0



0.006500 0.000000 0.000000

5.0 Energy Detail

SBUS MH

0.782800 0.080300 0.060200 0.050200 0.000000 0.0000000.000000 0.000000 0.000000 0.020100

4.4 Fleet Mix

Historical Energy Use: Y

5.1 Mitigation Measures Energy

Parking Lot 16.60 8.40 6.90 0.00 0.00 0.00 0 0 0

LDA LDT1 LDT2 MDV LHD1 LHD2 MHD HHD OBUS UBUS MCY

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

High Turnover (Sit Down 
Restaurant)

16.60 8.40 6.90 8.50 72.50 19.00 37 20 43

Parking Lot 0.00 0.00 0.00

Total 495.89 617.64 514.18 703,073 703,073

4.3 Trip Type Information

Miles Trip % Trip Purpose %

1,638.4113

4.2 Trip Summary Information

Average Daily Trip Rate Unmitigated Mitigated

Land Use Weekday Saturday Sunday Annual VMT Annual VMT

High Turnover (Sit Down Restaurant) 495.89 617.64 514.18 703,073 703,073

Mitigated 1.4214 1.4684 9.9864 0.0204 1.7620 0.0226 1.7846 0.4675 0.0208 0.4882 1,636.991
9

1,636.9919 0.0676

Category lb/day lb/day

Exhaust 
PM10

PM10 
Total

Unmitigated 1.4214 1.4684 9.9864 0.0204 1.7620 0.0226 1.7846 0.4675 0.0208 0.4882 1,636.991
9

1,636.9919 0.0676 1,638.4113

CO SO2 Fugitive 
PM10

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2ROG NOx NBio- CO2 Total CO2 CH4 N2O CO2e



0.0000

Total 0.0322 0.2926 0.2458 1.7600e-
003

6.7300e-
003

6.4400e-
003

353.29420.0222 0.0222 0.0222 0.0222 351.1571 351.1571

Parking Lot 0 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

CH4 N2O CO2e

Land Use kBTU/yr lb/day lb/day

PM10 
Total

Fugitive 
PM2.5

High Turnover (Sit 
Down Restaurant)

2.98484 0.0322 0.2926 0.2458 1.7600e-
003

0.0222 0.0222 0.0222 0.0222 351.1571 351.1571 6.7300e-
003

6.4400e-
003

353.2942

CO SO2 Fugitive 
PM10

Exhaust 
PM10

351.1571

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2

Mitigated

NaturalGa
s Use

ROG NOx Total CO2

0.0000

Total 0.0322 0.2926 0.2458 1.7600e-
003

351.1571 6.7300e-
003

6.4400e-
003

353.29420.0222 0.0222 0.0222 0.0222

Parking Lot 0 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total CO2 CH4 N2O CO2e

Land Use kBTU/yr lb/day lb/day

PM10 
Total

Fugitive 
PM2.5

High Turnover (Sit 
Down Restaurant)

2984.84 0.0322 0.2926 0.2458 1.7600e-
003

0.0222 0.0222 0.0222 0.0222 351.1571 351.1571 6.7300e-
003

6.4400e-
003

353.2942

NaturalGas 
Unmitigated

0.0322 0.2926 0.2458 1.7600e-
003

351.1571 6.7300e-
003

6.4400e-
003

353.29420.0222 0.0222 0.0222 0.0222

CO SO2 Fugitive 
PM10

Exhaust 
PM10

351.1571

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2

5.2 Energy by Land Use - NaturalGas

Unmitigated

NaturalGa
s Use

ROG NOx

CH4 N2O CO2e

Category lb/day lb/day

Exhaust 
PM10

PM10 
Total

NaturalGas 
Mitigated

0.0322 0.2926 0.2458 1.7600e-
003

0.0222 0.0222 0.0222 0.0222 351.1571 351.1571 6.7300e-
003

6.4400e-
003

353.2942

NOx CO SO2 Fugitive 
PM10

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2ROG NBio- CO2 Total CO2



Total 0.1021 1.0000e-
005

8.4000e-
004

0.0000 1.0000e-
005

1.8400e-
003

0.0000 0.0000 0.0000 0.0000 1.7300e-
003

1.7300e-
003

Mitigated

0.0000

Landscaping 9.0000e-
005

1.0000e-
005

8.4000e-
004

0.0000 0.0000 0.0000 0.0000 0.0000 1.7300e-
003

1.7300e-
003

1.0000e-
005

1.8400e-
003

Consumer 
Products

0.0772 0.0000 0.0000 0.0000 0.0000 0.0000

CH4 N2O CO2e

SubCategory lb/day lb/day

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

Architectural 
Coating

0.0248 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Mitigated 0.1021 1.0000e-
005

8.4000e-
004

0.0000 1.0000e-
005

1.8400e-
003

0.0000 0.0000 0.0000 0.0000

SO2 Fugitive 
PM10

Exhaust 
PM10

1.7300e-
003

1.7300e-
003

PM2.5 
Total

Bio- CO2 NBio- CO2

6.2 Area by SubCategory

Unmitigated

ROG NOx CO Total CO2

NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Exhaust 
PM10

PM10 
Total

Unmitigated 0.1021 1.0000e-
005

8.4000e-
004

0.0000 0.0000 0.0000 0.0000 0.0000 1.7300e-
003

1.7300e-
003

1.0000e-
005

1.8400e-
003

CO SO2 Fugitive 
PM10

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2

6.0 Area Detail

6.1 Mitigation Measures Area

ROG NOx



1.8400e-
003

Horse Power Load Factor

7.0 Water Detail

7.1 Mitigation Measures Water

Install Low Flow Bathroom Faucet

Install Low Flow Kitchen Faucet

Install Low Flow Toilet

Install Low Flow Shower

Fuel Type

10.0 Vegetation

Use Water Efficient Irrigation System

8.0 Waste Detail

8.1 Mitigation Measures Waste

9.0 Operational Offroad

Equipment Type Number Hours/Day Days/Year

Total 0.1021 1.0000e-
005

8.4000e-
004

0.0000 0.0000 0.0000 0.0000 0.0000 1.7300e-
003

1.7300e-
003

1.0000e-
005

0.0000

Landscaping 9.0000e-
005

1.0000e-
005

8.4000e-
004

0.0000 0.0000 0.0000 0.0000 0.0000 1.7300e-
003

1.7300e-
003

1.0000e-
005

1.8400e-
003

Consumer 
Products

0.0772 0.0000 0.0000 0.0000 0.0000 0.0000

CH4 N2O CO2e

SubCategory lb/day lb/day

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

Architectural 
Coating

0.0248 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

SO2 Fugitive 
PM10

Exhaust 
PM10

PM2.5 
Total

Bio- CO2 NBio- CO2ROG NOx CO Total CO2



Vehicle Trips - Existing Dennys Restaurant

Vechicle Emission Factors - Adjusted fleet mix for a restaurant.

Vechicle Emission Factors - Adjusted fleet mix for a restaurant.

Utility Company Riverside Public Utilities

CO2 Intensity 
(lb/MWhr)

1325.65 CH4 Intensity 
(lb/MWhr)

0.029 N2O Intensity 
(lb/MWhr)

0.006

1.3 User Entered Comments & Non-Default Data

Project Characteristics - 

Land Use - Estimated existing parking lot size from Google Aerial.

Construction Phase - Existing condition - no construction

Off-road Equipment - 

Off-road Equipment - Existing condition - no construction

Trips and VMT - Existing condition - no construction

On-road Fugitive Dust - 

Grading - Grading information provided by contractor

High Turnover (Sit Down Restaurant) 3.90 1000sqft 0.09 3,900.00 0

1.2 Other Project Characteristics

Urbanization Urban Wind Speed (m/s) 2.4 Precipitation Freq (Days) 28

Climate Zone 10 Operational Year 2014

CalEEMod Version: CalEEMod.2013.2.2 Page 1 of 1 Date: 7/28/2016 4:01 PM

Peninsula Retail Partners Commercial/Restaurant-Existing
Riverside-South Coast County, Annual

1.0 Project Characteristics

1.1 Land Usage

Land Uses Size Metric Lot Acreage Floor Surface Area Population

Parking Lot 4.00 Acre 4.00 0.00 0



tblVehicleEF HHD 8.7490e-003 8.7560e-003

tblVehicleEF HHD 0.15 0.09

tblVehicleEF HHD 3.9960e-003 1.7220e-003

tblVehicleEF HHD 0.03 0.04

tblVehicleEF HHD 0.17 0.10

tblVehicleEF HHD 5.0390e-003 2.0760e-003

tblVehicleEF HHD 0.03 9.6140e-003

tblVehicleEF HHD 0.03 0.03

tblVehicleEF HHD 5.80 4.57

tblVehicleEF HHD 7.75 5.37

tblVehicleEF HHD 3.83 3.44

tblVehicleEF HHD 0.03 0.01

tblVehicleEF HHD 0.06 0.06

tblVehicleEF HHD 60.65 51.71

tblVehicleEF HHD 576.70 557.78

tblVehicleEF HHD 1,629.98 1,560.95

tblVehicleEF HHD 66.79 55.76

tblVehicleEF HHD 0.04 0.02

tblLandUse LandUseSquareFeet 174,240.00 0.00

tblVehicleEF HHD 0.02 0.02

tblVehicleEF HHD 0.01 8.8790e-003

tblVehicleEF HHD 2.78 2.88

tblVehicleEF HHD 1.70 1.42

Vechicle Emission Factors - Adjusted fleet mix for a restaurant.

Construction Off-road Equipment Mitigation - Existing condition - no construction

Energy Mitigation - 

Water Mitigation - 

Energy Use - Existing Denny's Restaurant building is more than 20 years old.

Table Name Column Name Default Value New Value

tblConstructionPhase NumDays 230.00 0.00

tblEnergyUse LightingElect 0.88 0.88



tblVehicleEF HHD 7.32 5.07

tblVehicleEF HHD 3.67 3.30

tblVehicleEF HHD 0.02 8.8100e-003

tblVehicleEF HHD 0.06 0.06

tblVehicleEF HHD 0.03 0.04

tblVehicleEF HHD 610.97 590.92

tblVehicleEF HHD 1,629.98 1,560.95

tblVehicleEF HHD 66.79 55.76

tblVehicleEF HHD 0.04 0.02

tblVehicleEF HHD 5.98 4.71

tblVehicleEF HHD 0.02 0.02

tblVehicleEF HHD 0.01 8.8790e-003

tblVehicleEF HHD 2.02 2.09

tblVehicleEF HHD 1.70 1.42

tblVehicleEF HHD 51.86 42.39

tblVehicleEF HHD 0.59 0.58

tblVehicleEF HHD 1.9840e-003 1.2460e-003

tblVehicleEF HHD 0.30 0.22

tblVehicleEF HHD 0.65 0.35

tblVehicleEF HHD 2.67 1.77

tblVehicleEF HHD 5.5860e-003 5.6020e-003

tblVehicleEF HHD 0.02 0.02

tblVehicleEF HHD 1.7070e-003 1.4500e-003

tblVehicleEF HHD 3.7260e-003 2.1340e-003

tblVehicleEF HHD 0.19 0.09

tblVehicleEF HHD 0.52 0.51

tblVehicleEF HHD 1.9840e-003 1.2460e-003

tblVehicleEF HHD 0.26 0.19

tblVehicleEF HHD 0.65 0.35

tblVehicleEF HHD 2.49 1.66

tblVehicleEF HHD 3.7260e-003 2.1340e-003

tblVehicleEF HHD 0.19 0.09



tblVehicleEF HHD 1,629.98 1,560.95

tblVehicleEF HHD 66.79 55.76

tblVehicleEF HHD 0.01 8.8790e-003

tblVehicleEF HHD 3.83 3.97

tblVehicleEF HHD 1.70 1.42

tblVehicleEF HHD 57.31 48.65

tblVehicleEF HHD 529.39 512.02

tblVehicleEF HHD 4.3530e-003 2.6270e-003

tblVehicleEF HHD 0.30 0.22

tblVehicleEF HHD 0.65 0.36

tblVehicleEF HHD 2.31 1.54

tblVehicleEF HHD 0.03 0.03

tblVehicleEF HHD 0.02 0.02

tblVehicleEF HHD 1.5590e-003 1.2970e-003

tblVehicleEF HHD 7.0560e-003 3.9730e-003

tblVehicleEF HHD 0.21 0.11

tblVehicleEF HHD 0.56 0.55

tblVehicleEF HHD 4.3530e-003 2.6270e-003

tblVehicleEF HHD 0.26 0.19

tblVehicleEF HHD 0.65 0.36

tblVehicleEF HHD 2.15 1.44

tblVehicleEF HHD 5.9180e-003 5.9340e-003

tblVehicleEF HHD 0.15 0.09

tblVehicleEF HHD 3.9960e-003 1.7220e-003

tblVehicleEF HHD 7.0560e-003 3.9730e-003

tblVehicleEF HHD 0.21 0.11

tblVehicleEF HHD 0.49 0.48

tblVehicleEF HHD 0.17 0.10

tblVehicleEF HHD 5.0390e-003 2.0760e-003

tblVehicleEF HHD 0.02 8.1050e-003

tblVehicleEF HHD 0.03 0.03

tblVehicleEF HHD 8.7490e-003 8.7560e-003



tblVehicleEF HHD 0.30 0.22

tblVehicleEF HHD 0.69 0.38

tblVehicleEF HHD 2.53 1.70

tblVehicleEF LDA 0.01 9.1850e-003

tblVehicleEF HHD 1.6510e-003 1.4000e-003

tblVehicleEF HHD 4.3990e-003 2.3610e-003

tblVehicleEF HHD 0.25 0.12

tblVehicleEF HHD 0.64 0.63

tblVehicleEF HHD 2.2590e-003 1.3700e-003

tblVehicleEF HHD 0.26 0.19

tblVehicleEF HHD 0.69 0.38

tblVehicleEF HHD 2.36 1.59

tblVehicleEF HHD 5.1280e-003 5.1420e-003

tblVehicleEF HHD 0.02 0.02

tblVehicleEF HHD 3.9960e-003 1.7220e-003

tblVehicleEF HHD 4.3990e-003 2.3610e-003

tblVehicleEF HHD 0.25 0.12

tblVehicleEF HHD 0.56 0.55

tblVehicleEF HHD 2.2590e-003 1.3700e-003

tblVehicleEF HHD 5.0390e-003 2.0760e-003

tblVehicleEF HHD 0.03 0.01

tblVehicleEF HHD 0.03 0.03

tblVehicleEF HHD 8.7490e-003 8.7560e-003

tblVehicleEF HHD 0.15 0.09

tblVehicleEF HHD 3.79 3.40

tblVehicleEF HHD 0.03 0.01

tblVehicleEF HHD 0.06 0.06

tblVehicleEF HHD 0.03 0.04

tblVehicleEF HHD 0.17 0.10

tblVehicleEF HHD 0.04 0.02

tblVehicleEF HHD 5.54 4.36

tblVehicleEF HHD 7.64 5.29



tblVehicleEF LDA 66.78 59.48

tblVehicleEF LDA 0.01 9.1850e-003

tblVehicleEF LDA 0.01 7.2120e-003

tblVehicleEF LDA 1.38 0.99

tblVehicleEF LDA 1.92 1.32

tblVehicleEF LDA 317.69 278.16

tblVehicleEF LDA 0.15 0.12

tblVehicleEF LDA 0.05 0.04

tblVehicleEF LDA 0.04 0.03

tblVehicleEF LDA 0.35 0.26

tblVehicleEF LDA 0.22 0.14

tblVehicleEF LDA 0.35 0.26

tblVehicleEF LDA 0.20 0.13

tblVehicleEF LDA 3.3310e-003 3.3130e-003

tblVehicleEF LDA 7.7800e-004 7.6500e-004

tblVehicleEF LDA 0.08 0.06

tblVehicleEF LDA 2.4750e-003 2.6090e-003

tblVehicleEF LDA 0.08 0.06

tblVehicleEF LDA 0.15 0.12

tblVehicleEF LDA 0.05 0.04

tblVehicleEF LDA 0.03 0.02

tblVehicleEF LDA 0.11 0.08

tblVehicleEF LDA 0.17 0.11

tblVehicleEF LDA 1.5970e-003 1.4380e-003

tblVehicleEF LDA 2.7190e-003 2.8280e-003

tblVehicleEF LDA 1.4560e-003 1.3260e-003

tblVehicleEF LDA 1.18 0.83

tblVehicleEF LDA 2.47 1.71

tblVehicleEF LDA 293.38 256.87

tblVehicleEF LDA 66.78 59.48

tblVehicleEF LDA 0.47 0.78

tblVehicleEF LDA 0.01 7.2120e-003



tblVehicleEF LDA 0.17 0.11

tblVehicleEF LDA 1.5970e-003 1.4380e-003

tblVehicleEF LDA 2.7190e-003 2.8280e-003

tblVehicleEF LDA 2.43 1.68

tblVehicleEF LDA 289.27 253.27

tblVehicleEF LDA 66.78 59.48

tblVehicleEF LDA 0.47 0.78

tblVehicleEF LDA 0.10 0.07

tblVehicleEF LDA 0.34 0.25

tblVehicleEF LDA 0.18 0.11

tblVehicleEF LDA 0.01 9.1850e-003

tblVehicleEF LDA 0.01 7.2120e-003

tblVehicleEF LDA 1.13 0.80

tblVehicleEF LDA 7.6800e-004 7.5800e-004

tblVehicleEF LDA 0.15 0.10

tblVehicleEF LDA 0.18 0.13

tblVehicleEF LDA 0.11 0.08

tblVehicleEF LDA 0.05 0.03

tblVehicleEF LDA 0.11 0.08

tblVehicleEF LDA 0.03 0.02

tblVehicleEF LDA 0.34 0.25

tblVehicleEF LDA 0.17 0.11

tblVehicleEF LDA 3.6100e-003 3.5920e-003

tblVehicleEF LDA 2.7190e-003 2.8280e-003

tblVehicleEF LDA 1.4560e-003 1.3260e-003

tblVehicleEF LDA 2.4750e-003 2.6090e-003

tblVehicleEF LDA 0.15 0.10

tblVehicleEF LDA 0.18 0.13

tblVehicleEF LDA 0.47 0.78

tblVehicleEF LDA 0.10 0.07

tblVehicleEF LDA 0.16 0.11

tblVehicleEF LDA 1.5970e-003 1.4380e-003



tblVehicleEF LDT1 3.5130e-003 2.8290e-003

tblVehicleEF LDT1 5.0010e-003 4.4470e-003

tblVehicleEF LDT1 0.21 0.18

tblVehicleEF LDT1 0.34 0.29

tblVehicleEF LDT1 0.13 0.12

tblVehicleEF LDT1 0.07 0.08

tblVehicleEF LDT1 0.29 0.21

tblVehicleEF LDT1 0.34 0.26

tblVehicleEF LDT1 3.8410e-003 3.0640e-003

tblVehicleEF LDT1 5.4650e-003 4.8140e-003

tblVehicleEF LDT1 0.03 0.02

tblVehicleEF LDT1 2.86 2.05

tblVehicleEF LDT1 5.83 4.41

tblVehicleEF LDT1 341.86 305.42

tblVehicleEF LDT1 77.04 69.78

tblVehicleEF LDA 0.05 0.04

tblVehicleEF LDA 0.04 0.03

tblVehicleEF LDA 0.39 0.29

tblVehicleEF LDA 0.21 0.13

tblVehicleEF LDT1 0.03 0.02

tblVehicleEF LDA 0.20 0.12

tblVehicleEF LDA 3.2830e-003 3.2660e-003

tblVehicleEF LDA 7.7700e-004 7.6500e-004

tblVehicleEF LDA 0.08 0.06

tblVehicleEF LDA 0.18 0.13

tblVehicleEF LDA 0.08 0.06

tblVehicleEF LDA 0.18 0.13

tblVehicleEF LDA 0.05 0.04

tblVehicleEF LDA 0.03 0.02

tblVehicleEF LDA 0.39 0.29

tblVehicleEF LDA 1.4560e-003 1.3260e-003

tblVehicleEF LDA 2.4750e-003 2.6090e-003



tblVehicleEF LDT1 4.1610e-003 4.1450e-003

tblVehicleEF LDT1 9.2100e-004 9.0300e-004

tblVehicleEF LDT1 0.41 0.35

tblVehicleEF LDT1 0.27 0.23

tblVehicleEF LDT1 0.09 0.05

tblVehicleEF LDT1 1.19 0.99

tblVehicleEF LDT1 0.39 0.28

tblVehicleEF LDT1 3.8410e-003 3.0640e-003

tblVehicleEF LDT1 5.4650e-003 4.8140e-003

tblVehicleEF LDT1 3.5130e-003 2.8290e-003

tblVehicleEF LDT1 5.0010e-003 4.4470e-003

tblVehicleEF LDT1 0.40 0.34

tblVehicleEF LDT1 368.23 329.19

tblVehicleEF LDT1 77.04 69.78

tblVehicleEF LDT1 0.07 0.08

tblVehicleEF LDT1 0.26 0.19

tblVehicleEF LDT1 0.32 0.24

tblVehicleEF LDT1 0.50 0.36

tblVehicleEF LDT1 0.03 0.02

tblVehicleEF LDT1 0.03 0.02

tblVehicleEF LDT1 3.28 2.38

tblVehicleEF LDT1 4.53 3.40

tblVehicleEF LDT1 0.21 0.18

tblVehicleEF LDT1 0.34 0.29

tblVehicleEF LDT1 0.13 0.12

tblVehicleEF LDT1 0.11 0.07

tblVehicleEF LDT1 1.21 1.01

tblVehicleEF LDT1 0.08 0.05

tblVehicleEF LDT1 1.21 1.01

tblVehicleEF LDT1 0.47 0.34

tblVehicleEF LDT1 3.8580e-003 3.8400e-003

tblVehicleEF LDT1 9.4400e-004 9.2100e-004



tblVehicleEF LDT1 0.41 0.34

tblVehicleEF LDT1 0.13 0.12

tblVehicleEF LDT1 0.11 0.07

tblVehicleEF LDT1 1.41 1.18

tblVehicleEF LDT1 1.41 1.18

tblVehicleEF LDT1 0.46 0.33

tblVehicleEF LDT1 3.8060e-003 3.7880e-003

tblVehicleEF LDT1 9.4200e-004 9.1900e-004

tblVehicleEF LDT1 0.23 0.19

tblVehicleEF LDT1 5.0010e-003 4.4470e-003

tblVehicleEF LDT1 0.23 0.19

tblVehicleEF LDT1 0.41 0.34

tblVehicleEF LDT1 0.13 0.12

tblVehicleEF LDT1 0.08 0.05

tblVehicleEF LDT1 0.28 0.20

tblVehicleEF LDT1 0.34 0.26

tblVehicleEF LDT1 3.8410e-003 3.0640e-003

tblVehicleEF LDT1 5.4650e-003 4.8140e-003

tblVehicleEF LDT1 3.5130e-003 2.8290e-003

tblVehicleEF LDT1 2.76 1.98

tblVehicleEF LDT1 5.72 4.33

tblVehicleEF LDT1 337.41 301.40

tblVehicleEF LDT1 77.04 69.78

tblVehicleEF LDT1 0.07 0.08

tblVehicleEF LDT1 0.12 0.07

tblVehicleEF LDT1 1.19 0.99

tblVehicleEF LDT1 0.42 0.30

tblVehicleEF LDT1 0.03 0.02

tblVehicleEF LDT1 0.03 0.02

tblVehicleEF LDT1 0.40 0.34

tblVehicleEF LDT1 0.41 0.35

tblVehicleEF LDT1 0.27 0.23



tblVehicleEF LDT2 2.68 1.89

tblVehicleEF LDT2 0.52 0.43

tblVehicleEF LDT2 0.28 0.19

tblVehicleEF LDT2 0.02 0.01

tblVehicleEF LDT2 0.02 0.01

tblVehicleEF LDT2 1.89 1.35

tblVehicleEF LDT2 1.0610e-003 1.0460e-003

tblVehicleEF LDT2 0.09 0.07

tblVehicleEF LDT2 0.17 0.14

tblVehicleEF LDT2 0.06 0.06

tblVehicleEF LDT2 0.06 0.04

tblVehicleEF LDT2 0.06 0.06

tblVehicleEF LDT2 0.04 0.02

tblVehicleEF LDT2 0.52 0.43

tblVehicleEF LDT2 0.26 0.18

tblVehicleEF LDT2 4.5420e-003 4.5120e-003

tblVehicleEF LDT2 2.7330e-003 2.9040e-003

tblVehicleEF LDT2 1.5090e-003 1.3700e-003

tblVehicleEF LDT2 2.5010e-003 2.6830e-003

tblVehicleEF LDT2 0.09 0.07

tblVehicleEF LDT2 0.17 0.14

tblVehicleEF LDT2 92.96 84.91

tblVehicleEF LDT2 0.18 0.06

tblVehicleEF LDT2 0.20 0.13

tblVehicleEF LDT2 0.34 0.23

tblVehicleEF LDT2 1.6530e-003 1.4850e-003

tblVehicleEF LDT2 0.02 0.01

tblVehicleEF LDT2 0.02 0.01

tblVehicleEF LDT2 1.62 1.15

tblVehicleEF LDT2 3.47 2.47

tblVehicleEF LDT2 413.27 372.37

tblVehicleEF LDT1 0.49 0.36



tblVehicleEF LDT2 0.18 0.06

tblVehicleEF LDT2 0.19 0.13

tblVehicleEF LDT2 0.34 0.23

tblVehicleEF LDT2 0.02 0.01

tblVehicleEF LDT2 1.56 1.10

tblVehicleEF LDT2 3.41 2.42

tblVehicleEF LDT2 407.66 367.29

tblVehicleEF LDT2 92.96 84.91

tblVehicleEF LDT2 0.13 0.11

tblVehicleEF LDT2 0.06 0.04

tblVehicleEF LDT2 0.51 0.42

tblVehicleEF LDT2 0.24 0.16

tblVehicleEF LDT2 0.02 0.01

tblVehicleEF LDT2 0.22 0.15

tblVehicleEF LDT2 4.9110e-003 4.8790e-003

tblVehicleEF LDT2 1.0480e-003 1.0360e-003

tblVehicleEF LDT2 0.16 0.13

tblVehicleEF LDT2 0.20 0.16

tblVehicleEF LDT2 0.16 0.13

tblVehicleEF LDT2 0.20 0.16

tblVehicleEF LDT2 0.13 0.11

tblVehicleEF LDT2 0.04 0.03

tblVehicleEF LDT2 0.51 0.42

tblVehicleEF LDT2 0.31 0.21

tblVehicleEF LDT2 1.6530e-003 1.4850e-003

tblVehicleEF LDT2 2.7330e-003 2.9040e-003

tblVehicleEF LDT2 1.5090e-003 1.3700e-003

tblVehicleEF LDT2 2.5010e-003 2.6830e-003

tblVehicleEF LDT2 446.44 402.41

tblVehicleEF LDT2 92.96 84.91

tblVehicleEF LDT2 0.18 0.06

tblVehicleEF LDT2 0.18 0.12



tblVehicleEF LHD1 0.04 0.00

tblVehicleEF LHD1 0.07 0.07

tblVehicleEF LHD1 2.13 1.65

tblVehicleEF LHD1 1.04 0.98

tblVehicleEF LHD1 7.4100e-004 7.3100e-004

tblVehicleEF LHD1 1.07 0.79

tblVehicleEF LHD1 4.04 3.46

tblVehicleEF LHD1 8.82 8.51

tblVehicleEF LHD1 538.23 513.92

tblVehicleEF LHD1 38.15 37.20

tblVehicleEF LDT2 0.28 0.19

tblVehicleEF LHD1 1.1790e-003 1.1690e-003

tblVehicleEF LHD1 0.01 8.0180e-003

tblVehicleEF LHD1 0.02 0.02

tblVehicleEF LHD1 0.17 0.17

tblVehicleEF LDT2 0.09 0.07

tblVehicleEF LDT2 0.19 0.16

tblVehicleEF LDT2 0.06 0.06

tblVehicleEF LDT2 0.06 0.04

tblVehicleEF LDT2 0.60 0.49

tblVehicleEF LDT2 0.04 0.02

tblVehicleEF LDT2 0.60 0.49

tblVehicleEF LDT2 0.26 0.17

tblVehicleEF LDT2 4.4800e-003 4.4490e-003

tblVehicleEF LDT2 1.0600e-003 1.0450e-003

tblVehicleEF LDT2 1.5090e-003 1.3700e-003

tblVehicleEF LDT2 2.5010e-003 2.6830e-003

tblVehicleEF LDT2 0.09 0.07

tblVehicleEF LDT2 0.19 0.16

tblVehicleEF LDT2 0.06 0.06

tblVehicleEF LDT2 1.6530e-003 1.4850e-003

tblVehicleEF LDT2 2.7330e-003 2.9040e-003



tblVehicleEF LHD1 3.26 2.79

tblVehicleEF LHD1 8.82 8.51

tblVehicleEF LHD1 1.1790e-003 1.1690e-003

tblVehicleEF LHD1 0.01 8.0180e-003

tblVehicleEF LHD1 0.02 0.02

tblVehicleEF LHD1 0.17 0.17

tblVehicleEF LHD1 1.09 0.81

tblVehicleEF LHD1 0.03 0.03

tblVehicleEF LHD1 1.4530e-003 1.3970e-003

tblVehicleEF LHD1 0.08 0.07

tblVehicleEF LHD1 0.58 0.55

tblVehicleEF LHD1 0.35 0.30

tblVehicleEF LHD1 0.33 0.28

tblVehicleEF LHD1 5.3840e-003 5.3260e-003

tblVehicleEF LHD1 4.6000e-004 4.5400e-004

tblVehicleEF LHD1 3.0390e-003 2.7620e-003

tblVehicleEF LHD1 0.08 0.08

tblVehicleEF LHD1 0.08 0.08

tblVehicleEF LHD1 0.03 0.03

tblVehicleEF LHD1 1.4530e-003 1.3970e-003

tblVehicleEF LHD1 0.07 0.06

tblVehicleEF LHD1 0.58 0.55

tblVehicleEF LHD1 0.02 0.02

tblVehicleEF LHD1 2.3720e-003 2.3700e-003

tblVehicleEF LHD1 9.2330e-003 7.6730e-003

tblVehicleEF LHD1 1.0570e-003 8.1300e-004

tblVehicleEF LHD1 3.0390e-003 2.7620e-003

tblVehicleEF LHD1 0.05 0.05

tblVehicleEF LHD1 9.4870e-003 9.4820e-003

tblVehicleEF LHD1 0.01 8.3380e-003

tblVehicleEF LHD1 1.1530e-003 8.8500e-004

tblVehicleEF LHD1 6.8200e-004 6.7300e-004



tblVehicleEF LHD1 2.9970e-003 2.7860e-003

tblVehicleEF LHD1 0.09 0.07

tblVehicleEF LHD1 0.58 0.55

tblVehicleEF LHD1 0.31 0.27

tblVehicleEF LHD1 5.3850e-003 5.3260e-003

tblVehicleEF LHD1 4.4700e-004 4.4200e-004

tblVehicleEF LHD1 5.4790e-003 4.9450e-003

tblVehicleEF LHD1 0.10 0.09

tblVehicleEF LHD1 0.03 0.03

tblVehicleEF LHD1 0.03 0.03

tblVehicleEF LHD1 2.9970e-003 2.7860e-003

tblVehicleEF LHD1 0.07 0.06

tblVehicleEF LHD1 0.58 0.55

tblVehicleEF LHD1 0.29 0.25

tblVehicleEF LHD1 2.3720e-003 2.3700e-003

tblVehicleEF LHD1 9.2330e-003 7.6730e-003

tblVehicleEF LHD1 1.0570e-003 8.1300e-004

tblVehicleEF LHD1 5.4790e-003 4.9450e-003

tblVehicleEF LHD1 0.10 0.09

tblVehicleEF LHD1 9.4870e-003 9.4820e-003

tblVehicleEF LHD1 0.01 8.3380e-003

tblVehicleEF LHD1 1.1530e-003 8.8500e-004

tblVehicleEF LHD1 6.8200e-004 6.7300e-004

tblVehicleEF LHD1 0.02 0.02

tblVehicleEF LHD1 0.07 0.07

tblVehicleEF LHD1 2.00 1.54

tblVehicleEF LHD1 1.00 0.95

tblVehicleEF LHD1 7.4100e-004 7.3100e-004

tblVehicleEF LHD1 0.05 0.05

tblVehicleEF LHD1 538.23 513.92

tblVehicleEF LHD1 38.15 37.20

tblVehicleEF LHD1 0.04 0.00



tblVehicleEF LHD1 4.5600e-004 4.5000e-004

tblVehicleEF LHD1 1.5740e-003 1.4930e-003

tblVehicleEF LHD1 0.07 0.06

tblVehicleEF LHD1 0.62 0.59

tblVehicleEF LHD1 0.32 0.27

tblVehicleEF LHD1 5.3840e-003 5.3260e-003

tblVehicleEF LHD1 9.2330e-003 7.6730e-003

tblVehicleEF LHD1 1.0570e-003 8.1300e-004

tblVehicleEF LHD1 3.4840e-003 3.0660e-003

tblVehicleEF LHD1 0.11 0.10

tblVehicleEF LHD1 0.03 0.03

tblVehicleEF LHD1 0.01 8.3380e-003

tblVehicleEF LHD1 1.1530e-003 8.8500e-004

tblVehicleEF LHD1 6.8200e-004 6.7300e-004

tblVehicleEF LHD1 0.02 0.02

tblVehicleEF LHD1 2.3720e-003 2.3700e-003

tblVehicleEF LHD1 2.10 1.62

tblVehicleEF LHD1 1.03 0.97

tblVehicleEF LHD1 7.4100e-004 7.3100e-004

tblVehicleEF LHD1 0.05 0.05

tblVehicleEF LHD1 9.4870e-003 9.4820e-003

tblVehicleEF LHD1 8.82 8.51

tblVehicleEF LHD1 538.23 513.92

tblVehicleEF LHD1 38.15 37.20

tblVehicleEF LHD1 0.04 0.00

tblVehicleEF LHD1 0.07 0.07

tblVehicleEF LHD1 0.01 8.0180e-003

tblVehicleEF LHD1 0.02 0.02

tblVehicleEF LHD1 0.17 0.17

tblVehicleEF LHD1 1.06 0.79

tblVehicleEF LHD1 3.76 3.22

tblVehicleEF LHD1 1.1790e-003 1.1690e-003



tblVehicleEF LHD2 5.4000e-004 3.5900e-004

tblVehicleEF LHD2 1.4040e-003 1.1880e-003

tblVehicleEF LHD2 0.04 0.03

tblVehicleEF LHD2 6.0800e-004 3.9600e-004

tblVehicleEF LHD2 1.3150e-003 1.3110e-003

tblVehicleEF LHD2 0.03 0.03

tblVehicleEF LHD2 2.6940e-003 2.6900e-003

tblVehicleEF LHD2 0.02 0.01

tblVehicleEF LHD2 0.52 0.50

tblVehicleEF LHD2 1.4300e-003 1.4250e-003

tblVehicleEF LHD2 0.07 0.07

tblVehicleEF LHD2 0.01 0.01

tblVehicleEF LHD2 0.02 0.01

tblVehicleEF LHD2 525.66 504.19

tblVehicleEF LHD2 20.16 19.40

tblVehicleEF LHD2 7.5110e-003 0.00

tblVehicleEF LHD2 0.14 0.14

tblVehicleEF LHD2 3.41 2.70

tblVehicleEF LHD2 9.5610e-003 7.5190e-003

tblVehicleEF LHD2 0.12 0.12

tblVehicleEF LHD2 0.75 0.56

tblVehicleEF LHD2 1.91 1.55

tblVehicleEF LHD2 9.92 9.57

tblVehicleEF LHD1 0.08 0.07

tblVehicleEF LHD1 0.62 0.59

tblVehicleEF LHD1 0.34 0.29

tblVehicleEF LHD2 8.0700e-004 8.0000e-004

tblVehicleEF LHD2 6.6850e-003 5.3800e-003

tblVehicleEF LHD1 3.4840e-003 3.0660e-003

tblVehicleEF LHD1 0.11 0.10

tblVehicleEF LHD1 0.03 0.03

tblVehicleEF LHD1 1.5740e-003 1.4930e-003



tblVehicleEF LHD2 1.4300e-003 1.4250e-003

tblVehicleEF LHD2 0.07 0.07

tblVehicleEF LHD2 0.01 0.01

tblVehicleEF LHD2 0.02 0.01

tblVehicleEF LHD2 6.0800e-004 3.9600e-004

tblVehicleEF LHD2 20.16 19.40

tblVehicleEF LHD2 7.5110e-003 0.00

tblVehicleEF LHD2 0.14 0.14

tblVehicleEF LHD2 3.22 2.55

tblVehicleEF LHD2 0.50 0.48

tblVehicleEF LHD2 0.12 0.12

tblVehicleEF LHD2 0.76 0.57

tblVehicleEF LHD2 1.57 1.26

tblVehicleEF LHD2 9.92 9.57

tblVehicleEF LHD2 525.66 504.19

tblVehicleEF LHD2 0.25 0.22

tblVehicleEF LHD2 0.18 0.14

tblVehicleEF LHD2 8.0700e-004 8.0000e-004

tblVehicleEF LHD2 6.6850e-003 5.3800e-003

tblVehicleEF LHD2 9.5610e-003 7.5190e-003

tblVehicleEF LHD2 1.4040e-003 1.1880e-003

tblVehicleEF LHD2 0.04 0.03

tblVehicleEF LHD2 0.02 0.02

tblVehicleEF LHD2 6.8900e-004 6.2900e-004

tblVehicleEF LHD2 0.10 0.08

tblVehicleEF LHD2 0.08 0.07

tblVehicleEF LHD2 0.25 0.22

tblVehicleEF LHD2 0.17 0.13

tblVehicleEF LHD2 5.1750e-003 5.1450e-003

tblVehicleEF LHD2 2.4000e-004 2.3200e-004

tblVehicleEF LHD2 0.02 0.02

tblVehicleEF LHD2 6.8900e-004 6.2900e-004



tblVehicleEF LHD2 7.5110e-003 0.00

tblVehicleEF LHD2 0.14 0.14

tblVehicleEF LHD2 0.75 0.56

tblVehicleEF LHD2 1.78 1.45

tblVehicleEF LHD2 9.92 9.57

tblVehicleEF LHD2 525.66 504.19

tblVehicleEF LHD2 20.16 19.40

tblVehicleEF LHD2 0.16 0.13

tblVehicleEF LHD2 8.0700e-004 8.0000e-004

tblVehicleEF LHD2 6.6850e-003 5.3800e-003

tblVehicleEF LHD2 9.5610e-003 7.5190e-003

tblVehicleEF LHD2 0.12 0.12

tblVehicleEF LHD2 0.05 0.04

tblVehicleEF LHD2 0.02 0.02

tblVehicleEF LHD2 1.4320e-003 1.2540e-003

tblVehicleEF LHD2 0.10 0.08

tblVehicleEF LHD2 0.25 0.22

tblVehicleEF LHD2 0.25 0.22

tblVehicleEF LHD2 0.15 0.12

tblVehicleEF LHD2 5.1760e-003 5.1450e-003

tblVehicleEF LHD2 2.3400e-004 2.2700e-004

tblVehicleEF LHD2 2.5460e-003 2.1330e-003

tblVehicleEF LHD2 2.5460e-003 2.1330e-003

tblVehicleEF LHD2 0.05 0.04

tblVehicleEF LHD2 0.02 0.02

tblVehicleEF LHD2 1.4320e-003 1.2540e-003

tblVehicleEF LHD2 0.08 0.07

tblVehicleEF LHD2 1.3150e-003 1.3110e-003

tblVehicleEF LHD2 0.03 0.03

tblVehicleEF LHD2 2.6940e-003 2.6900e-003

tblVehicleEF LHD2 0.02 0.01

tblVehicleEF LHD2 5.4000e-004 3.5900e-004



tblVehicleEF MCY 29.62 25.55

tblVehicleEF MCY 9.82 9.98

tblVehicleEF MCY 146.18 147.32

tblVehicleEF MCY 46.13 42.01

tblVehicleEF LHD2 0.02 0.02

tblVehicleEF LHD2 7.4400e-004 6.6500e-004

tblVehicleEF LHD2 0.10 0.08

tblVehicleEF LHD2 0.27 0.23

tblVehicleEF LHD2 0.17 0.14

tblVehicleEF LHD2 0.16 0.13

tblVehicleEF LHD2 5.1750e-003 5.1450e-003

tblVehicleEF LHD2 2.3700e-004 2.3100e-004

tblVehicleEF LHD2 1.5920e-003 1.2850e-003

tblVehicleEF LHD2 0.05 0.04

tblVehicleEF LHD2 0.05 0.04

tblVehicleEF LHD2 0.02 0.02

tblVehicleEF LHD2 7.4400e-004 6.6500e-004

tblVehicleEF LHD2 0.08 0.07

tblVehicleEF LHD2 0.27 0.23

tblVehicleEF LHD2 0.03 0.03

tblVehicleEF LHD2 2.6940e-003 2.6900e-003

tblVehicleEF LHD2 0.02 0.01

tblVehicleEF LHD2 5.4000e-004 3.5900e-004

tblVehicleEF LHD2 1.5920e-003 1.2850e-003

tblVehicleEF LHD2 0.07 0.07

tblVehicleEF LHD2 0.01 0.01

tblVehicleEF LHD2 0.02 0.01

tblVehicleEF LHD2 6.0800e-004 3.9600e-004

tblVehicleEF LHD2 1.3150e-003 1.3110e-003

tblVehicleEF LHD2 3.36 2.66

tblVehicleEF LHD2 0.52 0.49

tblVehicleEF LHD2 1.4300e-003 1.4250e-003



tblVehicleEF MCY 6.8400e-004 4.3000e-004

tblVehicleEF MCY 46.13 42.01

tblVehicleEF MCY 6.3790e-003 6.5000e-003

tblVehicleEF MCY 1.08 1.05

tblVehicleEF MCY 0.29 0.29

tblVehicleEF MCY 0.04 0.04

tblVehicleEF MCY 1.60 1.33

tblVehicleEF MCY 2.32 2.25

tblVehicleEF MCY 29.25 25.25

tblVehicleEF MCY 8.82 8.83

tblVehicleEF MCY 146.18 147.32

tblVehicleEF MCY 6.9100e-004 6.6500e-004

tblVehicleEF MCY 1.14 1.11

tblVehicleEF MCY 0.48 0.44

tblVehicleEF MCY 0.59 0.57

tblVehicleEF MCY 3.02 2.84

tblVehicleEF MCY 0.59 0.57

tblVehicleEF MCY 2.77 2.59

tblVehicleEF MCY 1.60 1.33

tblVehicleEF MCY 2.16 2.10

tblVehicleEF MCY 2.0360e-003 2.0330e-003

tblVehicleEF MCY 0.02 0.02

tblVehicleEF MCY 5.5000e-004 3.5400e-004

tblVehicleEF MCY 1.4460e-003 9.7300e-004

tblVehicleEF MCY 1.14 1.11

tblVehicleEF MCY 0.48 0.44

tblVehicleEF MCY 1.25 1.22

tblVehicleEF MCY 0.31 0.31

tblVehicleEF MCY 0.04 0.04

tblVehicleEF MCY 6.8400e-004 4.3000e-004

tblVehicleEF MCY 1.8270e-003 1.1950e-003

tblVehicleEF MCY 6.3790e-003 6.5000e-003



tblVehicleEF MCY 5.5000e-004 3.5400e-004

tblVehicleEF MCY 1.4460e-003 9.7300e-004

tblVehicleEF MCY 1.35 1.32

tblVehicleEF MCY 0.30 0.30

tblVehicleEF MCY 0.04 0.04

tblVehicleEF MCY 6.8400e-004 4.3000e-004

tblVehicleEF MCY 1.8270e-003 1.1950e-003

tblVehicleEF MCY 0.02 0.02

tblVehicleEF MCY 9.47 9.62

tblVehicleEF MCY 146.18 147.32

tblVehicleEF MCY 46.13 42.01

tblVehicleEF MCY 6.3790e-003 6.5000e-003

tblVehicleEF MCY 1.21 1.17

tblVehicleEF MCY 1.44 1.40

tblVehicleEF MCY 2.94 2.78

tblVehicleEF MCY 1.57 1.30

tblVehicleEF MCY 2.02 1.97

tblVehicleEF MCY 28.65 24.76

tblVehicleEF MCY 1.88 1.83

tblVehicleEF MCY 2.0280e-003 2.0270e-003

tblVehicleEF MCY 6.6600e-004 6.3800e-004

tblVehicleEF MCY 2.21 2.16

tblVehicleEF MCY 0.69 0.65

tblVehicleEF MCY 2.21 2.16

tblVehicleEF MCY 0.69 0.65

tblVehicleEF MCY 1.44 1.40

tblVehicleEF MCY 2.69 2.53

tblVehicleEF MCY 1.57 1.30

tblVehicleEF MCY 1.8270e-003 1.1950e-003

tblVehicleEF MCY 0.02 0.02

tblVehicleEF MCY 5.5000e-004 3.5400e-004

tblVehicleEF MCY 1.4460e-003 9.7300e-004



tblVehicleEF MDV 0.07 0.07

tblVehicleEF MDV 0.05 0.04

tblVehicleEF MDV 0.56 0.56

tblVehicleEF MDV 0.43 0.34

tblVehicleEF MDV 5.7720e-003 5.7530e-003

tblVehicleEF MDV 3.0910e-003 3.1950e-003

tblVehicleEF MDV 1.6670e-003 1.5700e-003

tblVehicleEF MDV 2.8470e-003 2.9530e-003

tblVehicleEF MDV 0.09 0.09

tblVehicleEF MDV 0.18 0.19

tblVehicleEF MDV 119.36 110.98

tblVehicleEF MDV 0.17 0.05

tblVehicleEF MDV 0.30 0.23

tblVehicleEF MDV 0.49 0.39

tblVehicleEF MDV 1.8140e-003 1.7020e-003

tblVehicleEF MDV 0.03 0.02

tblVehicleEF MDV 0.02 0.02

tblVehicleEF MDV 2.15 1.74

tblVehicleEF MDV 4.89 3.97

tblVehicleEF MDV 535.78 490.34

tblVehicleEF MCY 0.67 0.61

tblVehicleEF MCY 0.60 0.58

tblVehicleEF MCY 2.99 2.81

tblVehicleEF MCY 1.85 1.56

tblVehicleEF MCY 2.24 2.18

tblVehicleEF MCY 2.73 2.57

tblVehicleEF MCY 1.85 1.56

tblVehicleEF MCY 2.08 2.03

tblVehicleEF MCY 6.8300e-004 6.5700e-004

tblVehicleEF MCY 1.35 1.32

tblVehicleEF MCY 0.67 0.61

tblVehicleEF MCY 0.60 0.58



tblVehicleEF MDV 0.14 0.14

tblVehicleEF MDV 0.09 0.07

tblVehicleEF MDV 0.36 0.29

tblVehicleEF MDV 6.2350e-003 6.2170e-003

tblVehicleEF MDV 1.3310e-003 1.3250e-003

tblVehicleEF MDV 0.17 0.17

tblVehicleEF MDV 0.21 0.21

tblVehicleEF MDV 0.17 0.17

tblVehicleEF MDV 0.21 0.21

tblVehicleEF MDV 0.14 0.14

tblVehicleEF MDV 0.06 0.04

tblVehicleEF MDV 0.55 0.55

tblVehicleEF MDV 0.45 0.36

tblVehicleEF MDV 1.8140e-003 1.7020e-003

tblVehicleEF MDV 3.0910e-003 3.1950e-003

tblVehicleEF MDV 1.6670e-003 1.5700e-003

tblVehicleEF MDV 2.8470e-003 2.9530e-003

tblVehicleEF MDV 3.76 3.05

tblVehicleEF MDV 578.32 529.45

tblVehicleEF MDV 119.36 110.98

tblVehicleEF MDV 0.17 0.05

tblVehicleEF MDV 0.27 0.21

tblVehicleEF MDV 0.56 0.56

tblVehicleEF MDV 0.46 0.37

tblVehicleEF MDV 0.03 0.02

tblVehicleEF MDV 0.02 0.02

tblVehicleEF MDV 2.52 2.04

tblVehicleEF MDV 1.3510e-003 1.3420e-003

tblVehicleEF MDV 0.09 0.09

tblVehicleEF MDV 0.18 0.19

tblVehicleEF MDV 0.07 0.07

tblVehicleEF MDV 0.08 0.06



tblVehicleEF MDV 0.45 0.36

tblVehicleEF MH 3.88 2.09

tblVehicleEF MH 8.66 6.72

tblVehicleEF MH 641.58 610.48

tblVehicleEF MDV 0.09 0.09

tblVehicleEF MDV 0.21 0.21

tblVehicleEF MDV 0.07 0.08

tblVehicleEF MDV 0.08 0.06

tblVehicleEF MDV 0.65 0.64

tblVehicleEF MDV 0.05 0.04

tblVehicleEF MDV 0.65 0.64

tblVehicleEF MDV 0.42 0.34

tblVehicleEF MDV 5.6930e-003 5.6740e-003

tblVehicleEF MDV 1.3490e-003 1.3400e-003

tblVehicleEF MDV 1.6670e-003 1.5700e-003

tblVehicleEF MDV 2.8470e-003 2.9530e-003

tblVehicleEF MDV 0.09 0.09

tblVehicleEF MDV 0.21 0.21

tblVehicleEF MDV 0.07 0.08

tblVehicleEF MDV 0.17 0.05

tblVehicleEF MDV 0.28 0.22

tblVehicleEF MDV 0.49 0.39

tblVehicleEF MDV 1.8140e-003 1.7020e-003

tblVehicleEF MDV 3.0910e-003 3.1950e-003

tblVehicleEF MDV 0.02 0.02

tblVehicleEF MDV 2.07 1.67

tblVehicleEF MDV 4.80 3.90

tblVehicleEF MDV 528.58 483.73

tblVehicleEF MDV 119.36 110.98

tblVehicleEF MDV 0.55 0.55

tblVehicleEF MDV 0.38 0.31

tblVehicleEF MDV 0.03 0.02



tblVehicleEF MH 1.79 1.47

tblVehicleEF MH 3.99 2.15

tblVehicleEF MH 6.88 5.32

tblVehicleEF MH 641.58 610.48

tblVehicleEF MH 30.89 28.70

tblVehicleEF MH 3.2450e-003 0.00

tblVehicleEF MH 0.08 0.07

tblVehicleEF MH 0.51 0.43

tblVehicleEF MH 0.12 0.08

tblVehicleEF MH 1.84 1.69

tblVehicleEF MH 0.56 0.41

tblVehicleEF MH 1.84 1.69

tblVehicleEF MH 0.52 0.38

tblVehicleEF MH 6.4790e-003 6.3630e-003

tblVehicleEF MH 4.6500e-004 4.1900e-004

tblVehicleEF MH 1.46 1.21

tblVehicleEF MH 1.3260e-003 8.0900e-004

tblVehicleEF MH 1.46 1.21

tblVehicleEF MH 0.08 0.07

tblVehicleEF MH 0.51 0.43

tblVehicleEF MH 0.10 0.06

tblVehicleEF MH 0.04 0.03

tblVehicleEF MH 1.5190e-003 8.9800e-004

tblVehicleEF MH 0.02 0.02

tblVehicleEF MH 2.1830e-003 2.1800e-003

tblVehicleEF MH 0.03 0.03

tblVehicleEF MH 3.2450e-003 0.00

tblVehicleEF MH 1.96 1.59

tblVehicleEF MH 0.84 0.71

tblVehicleEF MH 0.05 0.05

tblVehicleEF MH 8.7310e-003 8.7200e-003

tblVehicleEF MH 30.89 28.70



tblVehicleEF MH 0.83 0.71

tblVehicleEF MH 0.05 0.05

tblVehicleEF MH 8.7310e-003 8.7200e-003

tblVehicleEF MH 8.06 6.26

tblVehicleEF MH 641.58 610.48

tblVehicleEF MH 30.89 28.70

tblVehicleEF MH 3.2450e-003 0.00

tblVehicleEF MH 1.91 1.56

tblVehicleEF MH 1.04 0.86

tblVehicleEF MH 0.12 0.08

tblVehicleEF MH 1.83 1.68

tblVehicleEF MH 0.47 0.35

tblVehicleEF MH 3.85 2.08

tblVehicleEF MH 0.44 0.33

tblVehicleEF MH 6.4800e-003 6.3640e-003

tblVehicleEF MH 4.3500e-004 3.9500e-004

tblVehicleEF MH 2.58 2.12

tblVehicleEF MH 0.10 0.08

tblVehicleEF MH 2.58 2.12

tblVehicleEF MH 0.10 0.08

tblVehicleEF MH 1.04 0.86

tblVehicleEF MH 0.10 0.06

tblVehicleEF MH 1.83 1.68

tblVehicleEF MH 1.5190e-003 8.9800e-004

tblVehicleEF MH 0.02 0.02

tblVehicleEF MH 2.1830e-003 2.1800e-003

tblVehicleEF MH 0.03 0.03

tblVehicleEF MH 1.3260e-003 8.0900e-004

tblVehicleEF MH 0.81 0.68

tblVehicleEF MH 0.05 0.05

tblVehicleEF MH 8.7310e-003 8.7200e-003

tblVehicleEF MH 0.04 0.03



tblVehicleEF MHD 63.82 55.58

tblVehicleEF MHD 0.01 0.00

tblVehicleEF MHD 7.20 5.92

tblVehicleEF MHD 4.52 2.71

tblVehicleEF MHD 1.95 1.61

tblVehicleEF MHD 1.98 1.82

tblVehicleEF MHD 1.20 0.76

tblVehicleEF MHD 21.46 16.24

tblVehicleEF MHD 606.65 598.70

tblVehicleEF MHD 983.19 940.03

tblVehicleEF MH 0.12 0.08

tblVehicleEF MH 1.94 1.78

tblVehicleEF MH 0.53 0.39

tblVehicleEF MHD 9.1490e-003 7.3280e-003

tblVehicleEF MHD 6.8430e-003 4.0920e-003

tblVehicleEF MH 6.4780e-003 6.3630e-003

tblVehicleEF MH 4.5500e-004 4.1100e-004

tblVehicleEF MH 1.81 1.45

tblVehicleEF MH 0.11 0.09

tblVehicleEF MH 0.58 0.48

tblVehicleEF MH 0.11 0.09

tblVehicleEF MH 0.58 0.48

tblVehicleEF MH 0.10 0.06

tblVehicleEF MH 1.94 1.78

tblVehicleEF MH 0.49 0.36

tblVehicleEF MH 0.02 0.02

tblVehicleEF MH 2.1830e-003 2.1800e-003

tblVehicleEF MH 0.03 0.03

tblVehicleEF MH 1.3260e-003 8.0900e-004

tblVehicleEF MH 1.81 1.45

tblVehicleEF MH 0.04 0.03

tblVehicleEF MH 1.5190e-003 8.9800e-004



tblVehicleEF MHD 642.69 634.27

tblVehicleEF MHD 983.19 940.03

tblVehicleEF MHD 8.6220e-003 6.9060e-003

tblVehicleEF MHD 6.8430e-003 4.0920e-003

tblVehicleEF MHD 1.44 1.33

tblVehicleEF MHD 1.21 0.77

tblVehicleEF MHD 18.00 13.26

tblVehicleEF MHD 0.22 0.18

tblVehicleEF MHD 2.6470e-003 1.9790e-003

tblVehicleEF MHD 0.19 0.11

tblVehicleEF MHD 0.91 0.68

tblVehicleEF MHD 1.68 1.12

tblVehicleEF MHD 5.8760e-003 6.0130e-003

tblVehicleEF MHD 9.5670e-003 9.4790e-003

tblVehicleEF MHD 1.0330e-003 8.7200e-004

tblVehicleEF MHD 5.5100e-003 3.9430e-003

tblVehicleEF MHD 0.21 0.14

tblVehicleEF MHD 0.20 0.16

tblVehicleEF MHD 2.6470e-003 1.9790e-003

tblVehicleEF MHD 0.17 0.10

tblVehicleEF MHD 0.91 0.68

tblVehicleEF MHD 1.56 1.05

tblVehicleEF MHD 0.05 0.05

tblVehicleEF MHD 0.13 0.08

tblVehicleEF MHD 4.1210e-003 2.2570e-003

tblVehicleEF MHD 5.5100e-003 3.9430e-003

tblVehicleEF MHD 0.21 0.14

tblVehicleEF MHD 0.04 0.02

tblVehicleEF MHD 0.12 0.12

tblVehicleEF MHD 0.14 0.08

tblVehicleEF MHD 5.0040e-003 2.6400e-003

tblVehicleEF MHD 0.04 0.02



tblVehicleEF MHD 0.91 0.68

tblVehicleEF MHD 1.45 0.98

tblVehicleEF MHD 9.8770e-003 7.9110e-003

tblVehicleEF MHD 6.8430e-003 4.0920e-003

tblVehicleEF MHD 0.01 7.2010e-003

tblVehicleEF MHD 0.24 0.16

tblVehicleEF MHD 0.21 0.17

tblVehicleEF MHD 5.6750e-003 4.0890e-003

tblVehicleEF MHD 0.19 0.11

tblVehicleEF MHD 0.91 0.68

tblVehicleEF MHD 1.35 0.91

tblVehicleEF MHD 6.2250e-003 6.3700e-003

tblVehicleEF MHD 9.5670e-003 9.4790e-003

tblVehicleEF MHD 9.7200e-004 8.2100e-004

tblVehicleEF MHD 0.01 7.2010e-003

tblVehicleEF MHD 0.24 0.16

tblVehicleEF MHD 0.19 0.15

tblVehicleEF MHD 5.6750e-003 4.0890e-003

tblVehicleEF MHD 0.17 0.10

tblVehicleEF MHD 5.0040e-003 2.6400e-003

tblVehicleEF MHD 0.03 0.02

tblVehicleEF MHD 0.05 0.05

tblVehicleEF MHD 0.13 0.08

tblVehicleEF MHD 4.1210e-003 2.2570e-003

tblVehicleEF MHD 4.26 2.55

tblVehicleEF MHD 1.87 1.55

tblVehicleEF MHD 0.04 0.02

tblVehicleEF MHD 0.12 0.12

tblVehicleEF MHD 0.14 0.08

tblVehicleEF MHD 63.82 55.58

tblVehicleEF MHD 0.01 0.00

tblVehicleEF MHD 7.43 6.11



tblVehicleEF MHD 2.9760e-003 2.1720e-003

tblVehicleEF MHD 9.5660e-003 9.4790e-003

tblVehicleEF MHD 1.0110e-003 8.5500e-004

tblVehicleEF MHD 6.5390e-003 4.5130e-003

tblVehicleEF MHD 0.27 0.17

tblVehicleEF MHD 0.24 0.19

tblVehicleEF MHD 2.9760e-003 2.1720e-003

tblVehicleEF MHD 0.17 0.10

tblVehicleEF MHD 0.98 0.73

tblVehicleEF MHD 1.48 1.00

tblVehicleEF MHD 5.3940e-003 5.5190e-003

tblVehicleEF MHD 0.13 0.08

tblVehicleEF MHD 4.1210e-003 2.2570e-003

tblVehicleEF MHD 6.5390e-003 4.5130e-003

tblVehicleEF MHD 0.27 0.17

tblVehicleEF MHD 0.21 0.17

tblVehicleEF MHD 0.12 0.12

tblVehicleEF MHD 0.14 0.08

tblVehicleEF MHD 5.0040e-003 2.6400e-003

tblVehicleEF MHD 0.05 0.02

tblVehicleEF MHD 0.05 0.05

tblVehicleEF MHD 0.01 0.00

tblVehicleEF MHD 6.88 5.65

tblVehicleEF MHD 4.45 2.67

tblVehicleEF MHD 1.93 1.60

tblVehicleEF MHD 0.05 0.02

tblVehicleEF MHD 1.19 0.76

tblVehicleEF MHD 20.21 15.25

tblVehicleEF MHD 556.87 549.58

tblVehicleEF MHD 983.19 940.03

tblVehicleEF MHD 63.82 55.58

tblVehicleEF MHD 2.73 2.51



tblVehicleEF OBUS 0.16 0.10

tblVehicleEF OBUS 0.27 0.29

tblVehicleEF OBUS 0.82 0.70

tblVehicleEF OBUS 1.3140e-003 9.2500e-004

tblVehicleEF OBUS 1.2410e-003 1.2110e-003

tblVehicleEF OBUS 0.03 0.03

tblVehicleEF OBUS 0.49 0.40

tblVehicleEF OBUS 5.5100e-004 5.6800e-004

tblVehicleEF OBUS 1.5340e-003 1.0490e-003

tblVehicleEF OBUS 0.05 9.6700e-003

tblVehicleEF OBUS 0.03 0.04

tblVehicleEF OBUS 2.4800e-003 2.5210e-003

tblVehicleEF OBUS 0.07 0.04

tblVehicleEF OBUS 1.69 1.54

tblVehicleEF OBUS 0.06 0.01

tblVehicleEF OBUS 0.08 0.09

tblVehicleEF OBUS 9.9180e-003 0.01

tblVehicleEF OBUS 0.08 0.04

tblVehicleEF OBUS 933.78 920.98

tblVehicleEF OBUS 37.90 35.44

tblVehicleEF OBUS 1.0120e-003 0.00

tblVehicleEF OBUS 7.28 5.55

tblVehicleEF OBUS 4.81 3.18

tblVehicleEF OBUS 2.2030e-003 1.8730e-003

tblVehicleEF OBUS 2.30 2.37

tblVehicleEF OBUS 2.18 1.56

tblVehicleEF OBUS 12.87 11.34

tblVehicleEF OBUS 573.90 563.74

tblVehicleEF MHD 0.19 0.11

tblVehicleEF MHD 0.98 0.73

tblVehicleEF MHD 1.59 1.08

tblVehicleEF OBUS 0.02 0.02



tblVehicleEF OBUS 0.05 8.1520e-003

tblVehicleEF OBUS 0.03 0.04

tblVehicleEF OBUS 2.4800e-003 2.5210e-003

tblVehicleEF OBUS 0.07 0.04

tblVehicleEF OBUS 1.3140e-003 9.2500e-004

tblVehicleEF OBUS 0.05 8.8610e-003

tblVehicleEF OBUS 0.08 0.09

tblVehicleEF OBUS 9.9180e-003 0.01

tblVehicleEF OBUS 0.08 0.04

tblVehicleEF OBUS 1.5340e-003 1.0490e-003

tblVehicleEF OBUS 37.90 35.44

tblVehicleEF OBUS 1.0120e-003 0.00

tblVehicleEF OBUS 7.51 5.73

tblVehicleEF OBUS 4.48 2.96

tblVehicleEF OBUS 1.62 1.48

tblVehicleEF OBUS 1.67 1.72

tblVehicleEF OBUS 2.22 1.59

tblVehicleEF OBUS 10.52 9.20

tblVehicleEF OBUS 607.99 597.23

tblVehicleEF OBUS 933.78 920.98

tblVehicleEF OBUS 0.20 0.13

tblVehicleEF OBUS 0.27 0.29

tblVehicleEF OBUS 0.88 0.75

tblVehicleEF OBUS 0.02 0.02

tblVehicleEF OBUS 2.2030e-003 1.8730e-003

tblVehicleEF OBUS 6.1200e-004 5.7300e-004

tblVehicleEF OBUS 1.2410e-003 1.2110e-003

tblVehicleEF OBUS 0.03 0.03

tblVehicleEF OBUS 0.56 0.46

tblVehicleEF OBUS 5.5100e-004 5.6800e-004

tblVehicleEF OBUS 5.5590e-003 5.6610e-003

tblVehicleEF OBUS 9.2020e-003 9.3860e-003



tblVehicleEF OBUS 0.08 0.09

tblVehicleEF OBUS 9.9180e-003 0.01

tblVehicleEF OBUS 1.0120e-003 0.00

tblVehicleEF OBUS 6.96 5.30

tblVehicleEF OBUS 4.72 3.12

tblVehicleEF OBUS 1.67 1.52

tblVehicleEF OBUS 0.07 0.01

tblVehicleEF OBUS 2.18 1.56

tblVehicleEF OBUS 12.11 10.66

tblVehicleEF OBUS 526.81 517.49

tblVehicleEF OBUS 933.78 920.98

tblVehicleEF OBUS 37.90 35.44

tblVehicleEF OBUS 0.27 0.29

tblVehicleEF OBUS 0.77 0.66

tblVehicleEF OBUS 0.02 0.02

tblVehicleEF OBUS 2.2030e-003 1.8730e-003

tblVehicleEF OBUS 3.17 3.26

tblVehicleEF OBUS 2.2230e-003 2.1460e-003

tblVehicleEF OBUS 0.04 0.04

tblVehicleEF OBUS 0.53 0.43

tblVehicleEF OBUS 1.1300e-003 1.1190e-003

tblVehicleEF OBUS 0.20 0.13

tblVehicleEF OBUS 0.27 0.29

tblVehicleEF OBUS 0.72 0.62

tblVehicleEF OBUS 5.8890e-003 5.9980e-003

tblVehicleEF OBUS 9.2020e-003 9.3860e-003

tblVehicleEF OBUS 5.7200e-004 5.3600e-004

tblVehicleEF OBUS 2.2230e-003 2.1460e-003

tblVehicleEF OBUS 0.04 0.04

tblVehicleEF OBUS 0.46 0.38

tblVehicleEF OBUS 1.1300e-003 1.1190e-003

tblVehicleEF OBUS 0.16 0.11



tblVehicleEF SBUS 1,135.42 1,089.38

tblVehicleEF SBUS 129.31 123.07

tblVehicleEF SBUS 9.2500e-004 0.00

tblVehicleEF SBUS 8.19 8.05

tblVehicleEF SBUS 7.2840e-003 7.6850e-003

tblVehicleEF SBUS 1.04 1.07

tblVehicleEF SBUS 2.82 2.15

tblVehicleEF SBUS 20.97 18.54

tblVehicleEF SBUS 581.72 562.55

tblVehicleEF OBUS 0.60 0.50

tblVehicleEF OBUS 0.20 0.13

tblVehicleEF OBUS 0.29 0.31

tblVehicleEF OBUS 0.84 0.72

tblVehicleEF SBUS 5.3980e-003 5.4440e-003

tblVehicleEF OBUS 5.1030e-003 5.1970e-003

tblVehicleEF OBUS 9.2020e-003 9.3860e-003

tblVehicleEF OBUS 5.9900e-004 5.6100e-004

tblVehicleEF OBUS 1.3870e-003 1.2800e-003

tblVehicleEF OBUS 0.04 0.04

tblVehicleEF OBUS 0.04 0.04

tblVehicleEF OBUS 0.53 0.44

tblVehicleEF OBUS 0.16 0.10

tblVehicleEF OBUS 0.29 0.31

tblVehicleEF OBUS 0.79 0.68

tblVehicleEF OBUS 0.03 0.04

tblVehicleEF OBUS 2.4800e-003 2.5210e-003

tblVehicleEF OBUS 0.07 0.04

tblVehicleEF OBUS 1.3140e-003 9.2500e-004

tblVehicleEF OBUS 1.3870e-003 1.2800e-003

tblVehicleEF OBUS 0.08 0.04

tblVehicleEF OBUS 1.5340e-003 1.0490e-003

tblVehicleEF OBUS 0.07 0.01



tblVehicleEF SBUS 0.76 0.78

tblVehicleEF SBUS 0.32 0.29

tblVehicleEF SBUS 1.31 1.27

tblVehicleEF SBUS 1.54 1.30

tblVehicleEF SBUS 5.0870e-003 5.1310e-003

tblVehicleEF SBUS 7.2840e-003 7.6850e-003

tblVehicleEF SBUS 1.6850e-003 1.6230e-003

tblVehicleEF SBUS 0.02 0.02

tblVehicleEF SBUS 0.16 0.14

tblVehicleEF SBUS 0.13 0.13

tblVehicleEF SBUS 8.5740e-003 8.3080e-003

tblVehicleEF SBUS 0.28 0.26

tblVehicleEF SBUS 1.31 1.27

tblVehicleEF SBUS 1.44 1.22

tblVehicleEF SBUS 5.6340e-003 5.6490e-003

tblVehicleEF SBUS 0.01 0.01

tblVehicleEF SBUS 3.1720e-003 2.2530e-003

tblVehicleEF SBUS 0.02 0.02

tblVehicleEF SBUS 0.16 0.14

tblVehicleEF SBUS 0.12 0.12

tblVehicleEF SBUS 8.5740e-003 8.3080e-003

tblVehicleEF SBUS 3.7230e-003 2.5670e-003

tblVehicleEF SBUS 0.03 0.02

tblVehicleEF SBUS 0.24 0.24

tblVehicleEF SBUS 2.7360e-003 2.7280e-003

tblVehicleEF SBUS 0.08 0.08

tblVehicleEF SBUS 1.52 1.42

tblVehicleEF SBUS 0.03 0.03

tblVehicleEF SBUS 0.56 0.55

tblVehicleEF SBUS 0.01 0.01

tblVehicleEF SBUS 0.08 0.08

tblVehicleEF SBUS 7.92 7.70



tblVehicleEF SBUS 0.04 0.04

tblVehicleEF SBUS 0.18 0.16

tblVehicleEF SBUS 0.12 0.13

tblVehicleEF SBUS 1.21 1.17

tblVehicleEF SBUS 1.26 1.08

tblVehicleEF SBUS 5.9690e-003 5.9850e-003

tblVehicleEF SBUS 0.01 0.01

tblVehicleEF SBUS 1.6300e-003 1.5730e-003

tblVehicleEF SBUS 0.04 0.04

tblVehicleEF SBUS 0.18 0.16

tblVehicleEF SBUS 0.11 0.11

tblVehicleEF SBUS 0.02 0.02

tblVehicleEF SBUS 0.28 0.26

tblVehicleEF SBUS 0.02 0.02

tblVehicleEF SBUS 0.24 0.24

tblVehicleEF SBUS 2.7360e-003 2.7280e-003

tblVehicleEF SBUS 0.08 0.08

tblVehicleEF SBUS 3.1720e-003 2.2530e-003

tblVehicleEF SBUS 0.02 0.02

tblVehicleEF SBUS 0.56 0.55

tblVehicleEF SBUS 0.01 0.01

tblVehicleEF SBUS 0.08 0.08

tblVehicleEF SBUS 3.7230e-003 2.5670e-003

tblVehicleEF SBUS 129.31 123.07

tblVehicleEF SBUS 9.2500e-004 0.00

tblVehicleEF SBUS 8.46 8.31

tblVehicleEF SBUS 7.44 7.24

tblVehicleEF SBUS 1.41 1.33

tblVehicleEF SBUS 2.82 2.17

tblVehicleEF SBUS 17.82 15.65

tblVehicleEF SBUS 616.28 595.97

tblVehicleEF SBUS 1,135.42 1,089.38



tblVehicleEF SBUS 0.21 0.17

tblVehicleEF SBUS 0.13 0.13

tblVehicleEF SBUS 0.01 9.3800e-003

tblVehicleEF SBUS 0.28 0.26

tblVehicleEF SBUS 1.55 1.50

tblVehicleEF SBUS 0.24 0.24

tblVehicleEF SBUS 2.7360e-003 2.7280e-003

tblVehicleEF SBUS 0.08 0.08

tblVehicleEF SBUS 3.1720e-003 2.2530e-003

tblVehicleEF SBUS 0.03 0.02

tblVehicleEF SBUS 0.56 0.55

tblVehicleEF SBUS 0.01 0.01

tblVehicleEF SBUS 0.08 0.08

tblVehicleEF SBUS 3.7230e-003 2.5670e-003

tblVehicleEF SBUS 0.03 0.03

tblVehicleEF SBUS 9.2500e-004 0.00

tblVehicleEF SBUS 7.83 7.69

tblVehicleEF SBUS 7.80 7.59

tblVehicleEF SBUS 1.52 1.43

tblVehicleEF SBUS 0.03 0.03

tblVehicleEF SBUS 2.79 2.14

tblVehicleEF SBUS 20.75 18.34

tblVehicleEF SBUS 533.99 516.39

tblVehicleEF SBUS 1,135.42 1,089.38

tblVehicleEF SBUS 129.31 123.07

tblVehicleEF SBUS 1.21 1.17

tblVehicleEF SBUS 1.35 1.15

tblVehicleEF SBUS 5.8270e-003 5.8770e-003

tblVehicleEF SBUS 7.2840e-003 7.6850e-003

tblVehicleEF SBUS 1.44 1.47

tblVehicleEF SBUS 0.02 0.02

tblVehicleEF SBUS 0.32 0.30



tblVehicleEF UBUS 0.01 0.01

tblVehicleEF UBUS 0.19 0.18

tblVehicleEF UBUS 0.88 0.82

tblVehicleEF UBUS 1.02 1.11

tblVehicleEF UBUS 1.86 1.79

tblVehicleEF UBUS 0.02 0.02

tblVehicleEF UBUS 1.2770e-003 1.2500e-003

tblVehicleEF UBUS 0.11 0.11

tblVehicleEF UBUS 1.2350e-003 1.0680e-003

tblVehicleEF UBUS 0.01 0.01

tblVehicleEF UBUS 0.19 0.18

tblVehicleEF UBUS 7.0160e-003 6.9870e-003

tblVehicleEF UBUS 1.0750e-003 0.00

tblVehicleEF UBUS 9.15 8.60

tblVehicleEF UBUS 3.10 3.03

tblVehicleEF UBUS 0.12 0.12

tblVehicleEF UBUS 1.3550e-003 1.1510e-003

tblVehicleEF SBUS 1.53 1.30

tblVehicleEF UBUS 7.66 6.87

tblVehicleEF UBUS 26.64 25.29

tblVehicleEF UBUS 1,579.79 1,511.41

tblVehicleEF UBUS 78.93 75.81

tblVehicleEF SBUS 0.21 0.17

tblVehicleEF SBUS 0.14 0.14

tblVehicleEF SBUS 0.01 9.3800e-003

tblVehicleEF SBUS 0.32 0.29

tblVehicleEF SBUS 1.55 1.50

tblVehicleEF SBUS 1.43 1.21

tblVehicleEF SBUS 5.1720e-003 5.1860e-003

tblVehicleEF SBUS 0.01 0.01

tblVehicleEF SBUS 1.6810e-003 1.6190e-003

tblVehicleEF SBUS 0.03 0.02



tblVehicleEF UBUS 1.78 1.71

tblVehicleEF UBUS 7.65 6.88

tblVehicleEF UBUS 25.64 24.33

tblVehicleEF UBUS 1,579.79 1,511.41

tblVehicleEF UBUS 0.02 0.02

tblVehicleEF UBUS 0.23 0.22

tblVehicleEF UBUS 0.01 0.01

tblVehicleEF UBUS 0.99 0.93

tblVehicleEF UBUS 0.99 1.08

tblVehicleEF UBUS 0.90 0.84

tblVehicleEF UBUS 0.99 1.08

tblVehicleEF UBUS 1.67 1.60

tblVehicleEF UBUS 0.02 0.02

tblVehicleEF UBUS 1.2000e-003 1.1770e-003

tblVehicleEF UBUS 0.11 0.11

tblVehicleEF UBUS 1.2350e-003 1.0680e-003

tblVehicleEF UBUS 0.02 0.02

tblVehicleEF UBUS 0.23 0.22

tblVehicleEF UBUS 0.01 0.01

tblVehicleEF UBUS 1.0750e-003 0.00

tblVehicleEF UBUS 8.52 8.01

tblVehicleEF UBUS 2.95 2.88

tblVehicleEF UBUS 0.12 0.12

tblVehicleEF UBUS 1.3550e-003 1.1510e-003

tblVehicleEF UBUS 1.99 1.91

tblVehicleEF UBUS 7.81 7.02

tblVehicleEF UBUS 22.16 21.00

tblVehicleEF UBUS 1,579.79 1,511.41

tblVehicleEF UBUS 78.93 75.81

tblVehicleEF UBUS 7.0160e-003 6.9870e-003

tblVehicleEF UBUS 0.97 0.91

tblVehicleEF UBUS 1.02 1.11



0.00 0.00 0.00 0.00

Bio- CO2 NBio-CO2

0.00

2.2 Overall Operational

0.00 0.00 0.00 0.00 0.00 0.00Percent 
Reduction

0.00 0.00 0.00 0.00 0.00

Unmitigated Operational

tblVehicleEF UBUS 1.95 1.87

2.0 Emissions Summary

ROG NOx CO SO2 Total CO2 CH4 N20 CO2eFugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

tblVehicleEF UBUS 0.02 0.02

tblVehicleEF UBUS 0.23 0.22

tblVehicleEF UBUS 7.6760e-003 7.5270e-003

tblVehicleEF UBUS 0.97 0.91

tblVehicleEF UBUS 1.20 1.31

tblVehicleEF UBUS 0.88 0.82

tblVehicleEF UBUS 1.20 1.31

tblVehicleEF UBUS 1.82 1.75

tblVehicleEF UBUS 0.02 0.02

tblVehicleEF UBUS 1.2600e-003 1.2340e-003

tblVehicleEF UBUS 0.11 0.11

tblVehicleEF UBUS 1.2350e-003 1.0680e-003

tblVehicleEF UBUS 0.02 0.02

tblVehicleEF UBUS 0.23 0.22

tblVehicleEF UBUS 7.6760e-003 7.5270e-003

tblVehicleEF UBUS 1.0750e-003 0.00

tblVehicleEF UBUS 8.97 8.43

tblVehicleEF UBUS 3.08 3.00

tblVehicleEF UBUS 0.12 0.12

tblVehicleEF UBUS 1.3550e-003 1.1510e-003

tblVehicleEF UBUS 78.93 75.81



444.3413

ROG NOx 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

Total 0.2274 0.2823 1.6106 3.4500e-
003

0.2634 7.4800e-
003

0.2709 0.0700 7.2100e-
003

0.0772 9.7213 421.2545 430.9758 0.6010 2.4000e-
003

21.1126

Water 0.0000 0.0000 0.0000 0.0000 0.3005 7.8888 8.1893 0.0310 7.6000e-
004

9.0774

Waste 0.0000 0.0000 0.0000 0.0000 9.4208 0.0000 9.4208 0.5568 0.0000

185.6444

Mobile 0.2029 0.2289 1.5657 3.1300e-
003

0.2634 3.4200e-
003

0.2668 0.0700 3.1500e-
003

0.0731 0.0000 228.3113 228.3113 9.3000e-
003

0.0000 228.5067

Energy 5.8700e-
003

0.0534 0.0449 3.2000e-
004

4.0600e-
003

4.0600e-
003

4.0600e-
003

4.0600e-
003

0.0000 185.0542 185.0542 3.8900e-
003

1.6400e-
003

CH4 N2O CO2e

Category tons/yr MT/yr

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

Area 0.0186 0.0000 1.1000e-
004

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 2.0000e-
004

2.0000e-
004

0.0000 0.0000 2.1000e-
004

Total 0.2274 0.2823 1.6106 3.4500e-
003

0.6087 2.6000e-
003

446.52330.2634 7.4800e-
003

0.2709 0.0700 7.2100e-
003

0.0772

SO2 Fugitive 
PM10

Exhaust 
PM10

9.7964 423.1390 432.9354

PM2.5 
Total

Bio- CO2 NBio- CO2

Mitigated Operational

ROG NOx CO Total CO2

21.1126

Water 0.0000 0.0000 0.0000 0.0000 0.3756 9.7733 10.1489 0.0388 9.6000e-
004

11.2595

Waste 0.0000 0.0000 0.0000 0.0000 9.4208 0.0000 9.4208 0.5568 0.0000

185.6444

Mobile 0.2029 0.2289 1.5657 3.1300e-
003

0.2634 3.4200e-
003

0.2668 0.0700 3.1500e-
003

0.0731 0.0000 228.3113 228.3113 9.3000e-
003

0.0000 228.5067

Energy 5.8700e-
003

0.0534 0.0449 3.2000e-
004

4.0600e-
003

4.0600e-
003

4.0600e-
003

4.0600e-
003

0.0000 185.0542 185.0542 3.8900e-
003

1.6400e-
003

CH4 N2O CO2e

Category tons/yr MT/yr

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2

Area 0.0186 0.0000 1.1000e-
004

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 2.0000e-
004

2.0000e-
004

0.0000 0.0000 2.1000e-
004

Exhaust 
PM10

PM10 
Total

NBio- CO2 Total CO2ROG NOx CO SO2 Fugitive 
PM10



Hauling 
Vehicle Class

HDT_Mix HHDT

3.1 Mitigation Measures Construction

Building Construction 9 2.00 1.00 0.00 14.70 6.90 20.00 LD_Mix

4.0 Operational Detail - Mobile

Building Construction Welders 1 8.00 46 0.45

Trips and VMT

Phase Name Offroad Equipment 
Count

Worker Trip 
Number

Vendor Trip 
Number

Hauling Trip 
Number

Worker Trip 
Length

Vendor Trip 
Length

Hauling Trip 
Length

Worker Vehicle 
Class

Vendor 
Vehicle Class

Building Construction Forklifts 3 8.00 89 0.20

Building Construction Generator Sets 1 8.00 84 0.74

Building Construction Tractors/Loaders/Backhoes 3 7.00 97 0.37

Acres of Grading (Site Preparation Phase): 0

Acres of Grading (Grading Phase): 0

Acres of Paving: 0

Residential Indoor: 0; Residential Outdoor: 0; Non-Residential Indoor: 0; Non-Residential Outdoor: 0 (Architectural Coating – sqft)

OffRoad Equipment

Phase Name Offroad Equipment Type Amount Usage Hours Horse Power Load Factor

Building Construction Cranes 1 7.00 226 0.29

3.0 Construction Detail

Construction Phase

Phase 
Number

Phase Name Phase Type Start Date End Date Num Days 
Week

Num Days Phase Description

1 Building Construction Building Construction 1/1/2017 12/30/2016 5 0

Percent 
Reduction

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.77 0.45 0.45 1.27 7.69 0.49



0.006500 0.000000 0.000000

5.0 Energy Detail

SBUS MH

0.782800 0.080300 0.060200 0.050200 0.000000 0.0000000.000000 0.000000 0.000000 0.020100

4.4 Fleet Mix

Historical Energy Use: Y

5.1 Mitigation Measures Energy

Parking Lot 16.60 8.40 6.90 0.00 0.00 0.00 0 0 0

LDA LDT1 LDT2 MDV LHD1 LHD2 MHD HHD OBUS UBUS MCY

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

High Turnover (Sit Down 
Restaurant)

16.60 8.40 6.90 8.50 72.50 19.00 37 20 43

Parking Lot 0.00 0.00 0.00

Total 495.89 617.64 514.18 703,073 703,073

4.3 Trip Type Information

Miles Trip % Trip Purpose %

228.5067

4.2 Trip Summary Information

Average Daily Trip Rate Unmitigated Mitigated

Land Use Weekday Saturday Sunday Annual VMT Annual VMT

High Turnover (Sit Down Restaurant) 495.89 617.64 514.18 703,073 703,073

Unmitigated 0.2029 0.2289 1.5657 3.1300e-
003

0.2634 3.4200e-
003

0.2668 0.0700 3.1500e-
003

0.0731 0.0000 228.3113 228.3113 9.3000e-
003

0.0000

Category tons/yr MT/yr

Exhaust 
PM10

PM10 
Total

Mitigated 0.2029 0.2289 1.5657 3.1300e-
003

0.2634 3.4200e-
003

0.2668 0.0700 3.1500e-
003

0.0731 0.0000 228.3113 228.3113 9.3000e-
003

0.0000 228.5067

CO SO2 Fugitive 
PM10

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2

4.1 Mitigation Measures Mobile

ROG NOx NBio- CO2 Total CO2 CH4 N2O CO2e



Total CO2 CH4 N2O CO2e

Mitigated

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

0.0000 0.0000

Total 5.8700e-
003

0.0534 0.0449 3.2000e-
004

4.0600e-
003

4.0600e-
003

4.0600e-
003

4.0600e-
003

0.0000 58.1380 58.1380 1.1100e-
003

1.0700e-
003

58.4918

Parking Lot 0 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

NBio- CO2 Total CO2 CH4 N2O CO2e

Land Use kBTU/yr tons/yr MT/yr

Exhaust 
PM10

High Turnover (Sit 
Down Restaurant)

1.08947e+
006

5.8700e-
003

0.0534 0.0449 3.2000e-
004

4.0600e-
003

4.0600e-
003

4.0600e-
003

4.0600e-
003

0.0000 58.1380 58.1380 1.1100e-
003

1.0700e-
003

58.4918

Electricity 
Unmitigated

126.9162 126.9162 2.7800e-
003

5.7000e-
004

127.15260.0000 0.0000 0.0000

ROG NOx CO SO2 Fugitive 
PM10

0.00000.0000

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2

5.2 Energy by Land Use - NaturalGas

Unmitigated

NaturalGa
s Use

58.4918

Electricity Mitigated 0.0000 0.0000 0.0000 0.0000 0.0000 126.9162 126.9162 2.7800e-
003

5.7000e-
004

127.1526

NaturalGas 
Unmitigated

5.8700e-
003

0.0534 0.0449 3.2000e-
004

4.0600e-
003

4.0600e-
003

4.0600e-
003

4.0600e-
003

0.0000 58.1380 58.1380 1.1100e-
003

1.0700e-
003

CH4 N2O CO2e

Category tons/yr MT/yr

Exhaust 
PM10

PM10 
Total

NaturalGas 
Mitigated

5.8700e-
003

0.0534 0.0449 3.2000e-
004

4.0600e-
003

4.0600e-
003

4.0600e-
003

4.0600e-
003

0.0000 58.1380 58.1380 1.1100e-
003

1.0700e-
003

58.4918

NOx CO SO2 Fugitive 
PM10

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2ROG NBio- CO2 Total CO2



Total 126.9162 2.7800e-
003

5.7000e-
004

127.1526

6.0 Area Detail

Land Use kWh/yr t
o
n

MT/yr

High Turnover (Sit 
Down Restaurant)

211068 126.9162 2.7800e-
003

5.7000e-
004

127.1526

Parking Lot 0 0.0000 0.0000 0.0000 0.0000

Parking Lot 0 0.0000 0.0000 0.0000 0.0000

Total 126.9162 2.7800e-
003

5.7000e-
004

127.1526

Mitigated

Electricity 
Use

Total CO2 CH4 N2O CO2e

5.3 Energy by Land Use - Electricity

Unmitigated

Electricity 
Use

Total CO2 CH4 N2O CO2e

Land Use kWh/yr t
o
n

MT/yr

High Turnover (Sit 
Down Restaurant)

211068 126.9162 2.7800e-
003

5.7000e-
004

127.1526

0.0000 0.0000

Total 5.8700e-
003

0.0534 0.0449 3.2000e-
004

4.0600e-
003

4.0600e-
003

4.0600e-
003

4.0600e-
003

0.0000 58.1380 58.1380 1.1100e-
003

1.0700e-
003

58.4918

Parking Lot 0 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Land Use kBTU/yr tons/yr MT/yr

High Turnover (Sit 
Down Restaurant)

1.08947e+
006

5.8700e-
003

0.0534 0.0449 3.2000e-
004

4.0600e-
003

4.0600e-
003

4.0600e-
003

4.0600e-
003

0.0000 58.1380 58.1380 1.1100e-
003

1.0700e-
003

58.4918



CH4 N2O CO2ePM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

Total 0.0186 0.0000 1.1000e-
004

0.0000 0.0000 0.0000 2.1000e-
004

0.0000 0.0000 0.0000 0.0000

SO2 Fugitive 
PM10

Exhaust 
PM10

0.0000 2.0000e-
004

2.0000e-
004

PM2.5 
Total

Bio- CO2 NBio- CO2

Mitigated

ROG NOx CO Total CO2

0.0000

Landscaping 1.0000e-
005

0.0000 1.1000e-
004

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 2.0000e-
004

2.0000e-
004

0.0000 0.0000 2.1000e-
004

Consumer 
Products

0.0141 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

CH4 N2O CO2e

SubCategory tons/yr MT/yr

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

Architectural 
Coating

4.5200e-
003

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Unmitigated 0.0186 0.0000 1.1000e-
004

0.0000 0.0000 0.0000 2.1000e-
004

0.0000 0.0000 0.0000 0.0000

SO2 Fugitive 
PM10

Exhaust 
PM10

0.0000 2.0000e-
004

2.0000e-
004

PM2.5 
Total

Bio- CO2 NBio- CO2

6.2 Area by SubCategory

Unmitigated

ROG NOx CO Total CO2

NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Exhaust 
PM10

PM10 
Total

Mitigated 0.0186 0.0000 1.1000e-
004

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 2.0000e-
004

2.0000e-
004

0.0000 0.0000 2.1000e-
004

NOx CO SO2 Fugitive 
PM10

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2

6.1 Mitigation Measures Area

ROG



Unmitigated 10.1489 0.0388 9.6000e-
004

11.2595

Mitigated 8.1893 0.0310 7.6000e-
004

9.0774

7.2 Water by Land Use

Unmitigated

Indoor/Out
door Use

Total CO2 CH4 N2O CO2e

2.1000e-
004

7.0 Water Detail

7.1 Mitigation Measures Water

Install Low Flow Bathroom Faucet

Install Low Flow Kitchen Faucet

Install Low Flow Toilet

Install Low Flow Shower

Use Water Efficient Irrigation System

Total CO2 CH4 N2O CO2e

Category t
o
n

MT/yr

Total 0.0186 0.0000 1.1000e-
004

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 2.0000e-
004

2.0000e-
004

0.0000 0.0000

0.0000

Landscaping 1.0000e-
005

0.0000 1.1000e-
004

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 2.0000e-
004

2.0000e-
004

0.0000 0.0000 2.1000e-
004

Consumer 
Products

0.0141 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

SubCategory tons/yr MT/yr

Architectural 
Coating

4.5200e-
003

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000



 Unmitigated 9.4208 0.5568 0.0000 21.1126

8.0 Waste Detail

8.1 Mitigation Measures Waste

Category/Year

Total CO2 CH4 N2O CO2e

t
o
n

MT/yr

 Mitigated 9.4208 0.5568 0.0000 21.1126

High Turnover (Sit 
Down Restaurant)

0.947025 / 
0.0709513

8.1893 0.0310 7.6000e-
004

9.0774

Parking Lot 0 / 0 0.0000 0.0000 0.0000 0.0000

Total 8.1893 0.0310 7.6000e-
004

9.0774

Total 10.1489 0.0388 9.6000e-
004

11.2595

Mitigated

Indoor/Out
door Use

Total CO2 CH4 N2O CO2e

Land Use Mgal t
o
n

MT/yr

Land Use Mgal t
o
n

MT/yr

High Turnover (Sit 
Down Restaurant)

1.18378 / 
0.0755605

10.1489 0.0388 9.6000e-
004

11.2595

Parking Lot 0 / 0 0.0000 0.0000 0.0000 0.0000



Parking Lot 0 0.0000 0.0000 0.0000 0.0000

Total 9.4208 0.5568 0.0000

Horse Power Load Factor Fuel Type

10.0 Vegetation

21.1126

9.0 Operational Offroad

Equipment Type Number Hours/Day Days/Year

Mitigated

Waste 
Disposed

Total CO2 CH4 N2O CO2e

Land Use tons t
o
n

MT/yr

High Turnover (Sit 
Down Restaurant)

46.41 9.4208 0.5568 0.0000 21.1126

High Turnover (Sit 
Down Restaurant)

46.41 9.4208 0.5568 0.0000 21.1126

Parking Lot 0 0.0000 0.0000 0.0000 0.0000

Total 9.4208 0.5568 0.0000 21.1126

8.2 Waste by Land Use

Unmitigated

Waste 
Disposed

Total CO2 CH4 N2O CO2e

Land Use tons t
o
n

MT/yr
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Peninsula Retail Partners Commercial/Restaurant

Riverside-South Coast County, Summer

1.0 Project Characteristics

1.1 Land Usage

Land Uses Size Metric Lot Acreage Floor Surface Area Population

Other Non-Asphalt Surfaces 2.98 Acre 2.98 129,808.80 0

Parking Lot 412.00 Space 3.71 164,800.00 0

Fast Food Restaurant with Drive Thru 2.00 1000sqft 0.05 2,000.00 0

Health Club 37.80 1000sqft 0.87 37,800.00 0

High Turnover (Sit Down Restaurant) 3.90 1000sqft 0.09 3,900.00 0

Supermarket 41.10 1000sqft 0.94 41,100.00 0

1.2 Other Project Characteristics

Urbanization Urban Wind Speed (m/s) 2.4 Precipitation Freq (Days) 28

Climate Zone 10 Operational Year 2017

Utility Company Riverside Public Utilities

CO2 Intensity 
(lb/MWhr)

1325.65 CH4 Intensity 
(lb/MWhr)

0.029 N2O Intensity 
(lb/MWhr)

0.006

1.3 User Entered Comments & Non-Default Data

Project Characteristics - 

Land Use - 

Construction Phase - Construction schedule provided by contractor

Off-road Equipment - 

Off-road Equipment - 

Off-road Equipment - 

Off-road Equipment - Information from contractor



Off-road Equipment - 

Off-road Equipment - Information from contractor

Off-road Equipment - phases moved

Trips and VMT - Information provided by contractor

On-road Fugitive Dust - 

Grading - Grading information provided by contractor

Architectural Coating - Architectural coatings as required by SCAQMD Rule 1113.

Vehicle Trips - Trips rates from traffic study, used peak day for all days.

Vechicle Emission Factors - Adjusted fleet mix for land uses.

Vechicle Emission Factors - Adjusted fleet mix for land uses.

Vechicle Emission Factors - Adjusted fleet mix for land uses.

Construction Off-road Equipment Mitigation - Dust control measures as required by SCAQMD Rule 403, assume all diesel equipment at least Tier 2.

Energy Mitigation - 

Water Mitigation - 

Table Name Column Name Default Value New Value

tblArchitecturalCoating EF_Nonresidential_Exterior 250.00 100.00

tblArchitecturalCoating EF_Nonresidential_Interior 250.00 100.00

tblConstEquipMitigation NumberOfEquipmentMitigated 0.00 1.00

tblConstEquipMitigation NumberOfEquipmentMitigated 0.00 1.00

tblConstEquipMitigation NumberOfEquipmentMitigated 0.00 2.00

tblConstEquipMitigation NumberOfEquipmentMitigated 0.00 3.00

tblConstEquipMitigation NumberOfEquipmentMitigated 0.00 1.00

tblConstEquipMitigation NumberOfEquipmentMitigated 0.00 1.00

tblConstEquipMitigation NumberOfEquipmentMitigated 0.00 1.00

tblConstEquipMitigation NumberOfEquipmentMitigated 0.00 2.00

tblConstEquipMitigation NumberOfEquipmentMitigated 0.00 2.00

tblConstEquipMitigation NumberOfEquipmentMitigated 0.00 5.00

tblConstEquipMitigation NumberOfEquipmentMitigated 0.00 11.00

tblConstEquipMitigation NumberOfEquipmentMitigated 0.00 1.00

tblConstEquipMitigation Tier No Change Tier 2

tblConstEquipMitigation Tier No Change Tier 2



tblConstEquipMitigation Tier No Change Tier 2

tblConstEquipMitigation Tier No Change Tier 2

tblConstEquipMitigation Tier No Change Tier 2

tblConstEquipMitigation Tier No Change Tier 2

tblConstEquipMitigation Tier No Change Tier 2

tblConstEquipMitigation Tier No Change Tier 2

tblConstEquipMitigation Tier No Change Tier 2

tblConstEquipMitigation Tier No Change Tier 2

tblConstEquipMitigation Tier No Change Tier 2

tblConstEquipMitigation Tier No Change Tier 2

tblConstructionPhase NumDays 20.00 55.00

tblConstructionPhase NumDays 230.00 110.00

tblConstructionPhase NumDays 20.00 10.00

tblConstructionPhase PhaseEndDate 6/14/2017 3/29/2017

tblConstructionPhase PhaseStartDate 3/30/2017 1/12/2017

tblGrading AcresOfGrading 10.00 8.21

tblGrading MaterialImported 0.00 500.00

tblOffRoadEquipment OffRoadEquipmentUnitAmount 2.00 1.00

tblProjectCharacteristics OperationalYear 2014 2017

tblVehicleEF HHD 0.04 0.03

tblVehicleEF HHD 0.04 0.03

tblVehicleEF HHD 0.04 0.03

tblVehicleEF LDA 0.46 0.70

tblVehicleEF LDA 0.46 0.70

tblVehicleEF LDA 0.46 0.70

tblVehicleEF LDT1 0.07 0.08

tblVehicleEF LDT1 0.07 0.08

tblVehicleEF LDT1 0.07 0.08

tblVehicleEF LDT2 0.18 0.08

tblVehicleEF LDT2 0.18 0.08

tblVehicleEF LDT2 0.18 0.08



tblVehicleEF LHD1 0.05 0.00

tblVehicleEF LHD1 0.05 0.00

tblVehicleEF LHD1 0.05 0.00

tblVehicleEF LHD2 7.3830e-003 0.00

tblVehicleEF LHD2 7.3830e-003 0.00

tblVehicleEF LHD2 7.3830e-003 0.00

tblVehicleEF MCY 6.4540e-003 3.7000e-003

tblVehicleEF MCY 6.4540e-003 3.7000e-003

tblVehicleEF MCY 6.4540e-003 3.7000e-003

tblVehicleEF MDV 0.17 0.10

tblVehicleEF MDV 0.17 0.10

tblVehicleEF MDV 0.17 0.10

tblVehicleEF MH 3.2420e-003 0.00

tblVehicleEF MH 3.2420e-003 0.00

tblVehicleEF MH 3.2420e-003 0.00

tblVehicleEF MHD 0.01 0.00

tblVehicleEF MHD 0.01 0.00

tblVehicleEF MHD 0.01 0.00

tblVehicleEF OBUS 9.5400e-004 0.00

tblVehicleEF OBUS 9.5400e-004 0.00

tblVehicleEF OBUS 9.5400e-004 0.00

tblVehicleEF SBUS 8.8400e-004 0.00

tblVehicleEF SBUS 8.8400e-004 0.00

tblVehicleEF SBUS 8.8400e-004 0.00

tblVehicleEF UBUS 1.0560e-003 0.00

tblVehicleEF UBUS 1.0560e-003 0.00

tblVehicleEF UBUS 1.0560e-003 0.00

tblVehicleTrips ST_TR 722.03 458.50

tblVehicleTrips ST_TR 20.87 32.93

tblVehicleTrips ST_TR 177.59 98.84

tblVehicleTrips SU_TR 542.72 458.50



tblVehicleTrips SU_TR 26.73 32.93

tblVehicleTrips SU_TR 166.44 98.84

496.12 458.50

tblVehicleTrips WD_TR 102.24 98.84

NOx CO SO2 Fugitive 
PM10

tblVehicleTrips WD_TR

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2

2.0 Emissions Summary

2.1 Overall Construction (Maximum Daily Emission)

Unmitigated Construction

ROG NBio- 
CO2

Total CO2 CH4 N2O CO2e

Year lb/day lb/day

Exhaust 
PM10

PM10 
Total

2016 5.1460 54.7138 42.1261 0.0607 18.2675 2.9399 21.2074 9.9840 2.7047 12.6888 0.0000 5,699.075
0

5,699.0750 1.2348 0.0000 5,725.005
1

2017 41.5127 34.0648 34.5554 0.0678 2.4691 2.0577 4.5268 0.6628 1.9412 2.6040 0.0000 6,191.192
6

6,191.1926 0.7693 0.0000 6,207.347
4

Total 46.6588 88.7785 76.6815 0.1284 2.0040 0.0000 11,932.35
24

20.7366 4.9976 25.7342 10.6468 4.6459 15.2928

SO2 Fugitive 
PM10

Exhaust 
PM10

0.0000 11,890.26
76

11,890.267
6

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Mitigated Construction

ROG NOx CO

6,191.192
6

6,191.1926 0.7693 0.0000

Total CO2 CH4 N2O CO2e

Year lb/day lb/day

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

2016 2.1543 34.5055 32.0538 0.0607 8.3310 1.0134 9.2933 4.5222 1.0044 5.4844 0.0000 5,699.075
0

5,699.0750 1.2348 0.0000 5,725.005
1

6,207.347
4

Total 41.4244 65.7935 66.2601 0.1284 10.8001 2.1132 12.8623 5.1850 2.0960 7.2388 0.0000 11,890.26
76

11,890.267
6

2.0040 0.0000 11,932.35
24

2017 39.2701 31.2880 34.2062 0.0678 2.4691 1.0998 3.5689 0.6628 1.0916 1.7544 0.0000



ROG NOx 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

11.22 25.89 13.59 0.00 0.00 0.00 0.0047.92 57.72 50.02 51.30 54.89 52.67

SO2 Fugitive 
PM10

Exhaust 
PM10

0.00 0.00 0.00

PM2.5 
Total

Bio- CO2 NBio- 
CO2

2.2 Overall Operational

Unmitigated Operational

ROG NOx CO Total CO2 CH4

0.0758 1,197.222
6

1,197.2226 0.0230 0.0220

N2O CO2e

Category lb/day lb/day

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

Area 8.9113 4.9000e-
004

0.0520 0.0000 1.9000e-
004

1.9000e-
004

1.9000e-
004

1.9000e-
004

0.1094 0.1094 3.0000e-
004

0.1158

CO Total CO2

1,204.508
7

Mobile 16.9555 21.8803 126.9295 0.2773 20.6125 0.3354 20.9479 5.4708 0.3089 5.7797 22,657.73
91

22,657.739
1

0.8344 22,675.26
15

Energy 0.1098 0.9977 0.8381 5.9900e-
003

0.0758 0.0758 0.0758

0.1158

Total 25.9766 22.8784 127.8195 0.2833 0.8577 0.0220 23,879.88
60

20.6125 0.4115 21.0239 5.4708 0.3849 5.8557

SO2 Fugitive 
PM10

Exhaust 
PM10

23,855.07
10

23,855.071
0

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Mitigated Operational

ROG NOx

0.0758 0.0758 1,197.222
6

1,197.2226 0.0230 0.0220

CH4 N2O CO2e

Category lb/day lb/day

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

Area 8.9113 4.9000e-
004

0.0520 0.0000 1.9000e-
004

1.9000e-
004

1.9000e-
004

1.9000e-
004

0.1094 0.1094 3.0000e-
004

23,855.071
0

0.8577 0.0220

1,204.508
7

Mobile 16.9555 21.8803 126.9295 0.2773 20.6125 0.3354 20.9479 5.4708 0.3089 5.7797 22,657.73
91

22,657.739
1

0.8344 22,675.26
15

Energy 0.1098 0.9977 0.8381 5.9900e-
003

0.0758 0.0758

23,879.88
60

Total 25.9766 22.8784 127.8195 0.2833 20.6125 0.4115 21.0239 5.4708 0.3849 5.8557 23,855.07
10



ROG NOx 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

3.0 Construction Detail

Construction Phase

Phase 
Number

Phase Name Phase Type Start Date End Date Num Days 
Week

Num Days Phase Description

1 Site Preparation Site Preparation 9/1/2016 9/14/2016 5 10

2 Trenching Trenching 9/15/2016 9/28/2016 5 10

3 Grading Grading 9/29/2016 10/26/2016 5 20

4 Building Construction Building Construction 10/27/2016 3/29/2017 5 110

5 Architectural Coating Architectural Coating 1/12/2017 3/29/2017 5 55

6 Paving Paving 3/30/2017 4/12/2017 5 10

Acres of Grading (Site Preparation Phase): 0

Acres of Grading (Grading Phase): 8.21

Acres of Paving: 0

Residential Indoor: 0; Residential Outdoor: 0; Non-Residential Indoor: 329,329; Non-Residential Outdoor: 109,776 (Architectural Coating – 

OffRoad Equipment

Phase Name Offroad Equipment Type Amount Usage Hours Horse Power Load Factor

Site Preparation Rubber Tired Dozers 3 8.00 255 0.40

Site Preparation Tractors/Loaders/Backhoes 4 8.00 97 0.37

Trenching Excavators 1 8.00 162 0.38

Trenching Rubber Tired Dozers 1 8.00 255 0.40

Trenching Tractors/Loaders/Backhoes 1 8.00 97 0.37

Grading Excavators 1 8.00 162 0.38

Grading Graders 1 8.00 174 0.41

Grading Rubber Tired Dozers 1 8.00 255 0.40



Grading Tractors/Loaders/Backhoes 3 8.00 97 0.37

Building Construction Cranes 1 7.00 226 0.29

Building Construction Forklifts 3 8.00 89 0.20

Building Construction Generator Sets 1 8.00 84 0.74

Building Construction Tractors/Loaders/Backhoes 3 7.00 97 0.37

Building Construction Welders 1 8.00 46 0.45

Architectural Coating Air Compressors 1 6.00 78 0.48

Paving Pavers 1 8.00 125 0.42

Paving Paving Equipment 2 8.00 130 0.36

Paving Rollers 2 8.00 80 0.38

Trips and VMT

Phase Name Offroad Equipment 
Count

Worker Trip 
Number

Vendor Trip 
Number

Hauling Trip 
Number

Worker Trip 
Length

Vendor Trip 
Length

Hauling Trip 
Length

Worker Vehicle 
Class

Vendor 
Vehicle Class

Hauling 
Vehicle Class

Site Preparation 7 18.00 0.00 0.00 14.70 6.90 20.00 LD_Mix HDT_Mix HHDT

Trenching 3 8.00 0.00 0.00 14.70 6.90 20.00 LD_Mix HDT_Mix HHDT

Grading 6 15.00 0.00 63.00 14.70 6.90 20.00 LD_Mix HDT_Mix HHDT

Building Construction 9 155.00 62.00 0.00 14.70 6.90 20.00 LD_Mix HDT_Mix HHDT

Architectural Coating 1 31.00 0.00 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

3.1 Mitigation Measures Construction

Use Cleaner Engines for Construction Equipment

Water Exposed Area

Reduce Vehicle Speed on Unpaved Roads

3.2 Site Preparation - 2016

Unmitigated Construction On-Site



ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Total CO2 CH4 N2O CO2e

4,065.005
3

4,065.0053 1.2262

Category lb/day lb/day

Fugitive Dust 18.0663 0.0000 18.0663 9.9307 0.0000 9.9307 0.0000 0.0000

4,090.754
4

Total 5.0771 54.6323 41.1053 0.0391 18.0663 2.9387 21.0049 9.9307 2.7036 12.6343 4,065.005
3

4,065.0053 1.2262 4,090.754
4

Off-Road 5.0771 54.6323 41.1053 0.0391 2.9387 2.9387 2.7036 2.7036

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

0.0000 0.0000 0.0000

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

0.0000

Worker 0.0690 0.0814 1.0208 2.4100e-
003

0.2012 1.2600e-
003

0.2025 0.0534 1.1600e-
003

0.0545 199.7247 199.7247 8.6100e-
003

199.9056

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 0.0690 0.0814 1.0208 2.4100e-
003

8.6100e-
003

199.90560.2012 1.2600e-
003

0.2025 0.0534 1.1600e-
003

0.0545

SO2 Fugitive 
PM10

Exhaust 
PM10

199.7247 199.7247

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Mitigated Construction On-Site

ROG NOx CO Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

Fugitive Dust 8.1298 0.0000 8.1298 4.4688 0.0000 4.4688 0.0000 0.0000

Off-Road 1.2300 34.4240 23.4003 0.0391 0.9611 0.9611 0.9611 0.9611 0.0000 4,065.005
3

4,065.0053 1.2262 4,090.754
4



Total 1.2300 34.4240 23.4003 0.0391 1.2262 4,090.754
4

8.1298 0.9611 9.0909 4.4688 0.9611 5.4299

SO2 Fugitive 
PM10

Exhaust 
PM10

0.0000 4,065.005
3

4,065.0053

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Mitigated Construction Off-Site

ROG NOx CO

0.0000 0.0000 0.0000

Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

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

Worker 0.0690 0.0814 1.0208 2.4100e-
003

0.2012 1.2600e-
003

0.2025 0.0534 1.1600e-
003

0.0545 199.7247 199.7247 8.6100e-
003

199.9056

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 0.0690 0.0814 1.0208 2.4100e-
003

8.6100e-
003

199.90560.2012 1.2600e-
003

0.2025 0.0534 1.1600e-
003

0.0545

SO2 Fugitive 
PM10

Exhaust 
PM10

199.7247 199.7247

PM2.5 
Total

Bio- CO2 NBio- 
CO2

3.3 Trenching - 2016

Unmitigated Construction On-Site

ROG NOx CO Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

Off-Road 1.9670 21.5566 16.3260 0.0173 1.1140 1.1140 1.0249 1.0249 1,797.027
4

1,797.0274 0.5421 1,808.410
4

Total 1.9670 21.5566 16.3260 0.0173 0.5421 1,808.410
4

1.1140 1.1140 1.0249 1.0249 1,797.027
4

1,797.0274

Unmitigated Construction Off-Site



SO2 Fugitive 
PM10

Exhaust 
PM10

PM2.5 
Total

Bio- CO2 NBio- 
CO2

ROG NOx CO Total CO2

0.0000 0.0000 0.0000

CH4 N2O CO2e

Category lb/day lb/day

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

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

Worker 0.0307 0.0362 0.4537 1.0700e-
003

0.0894 5.6000e-
004

0.0900 0.0237 5.1000e-
004

0.0242 88.7665 88.7665 3.8300e-
003

88.8469

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 0.0307 0.0362 0.4537 1.0700e-
003

3.8300e-
003

88.84690.0894 5.6000e-
004

0.0900 0.0237 5.1000e-
004

0.0242

SO2 Fugitive 
PM10

Exhaust 
PM10

88.7665 88.7665

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Mitigated Construction On-Site

ROG NOx CO Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

Off-Road 0.5678 15.0000 11.0366 0.0173 0.4188 0.4188 0.4188 0.4188 0.0000 1,797.027
4

1,797.0274 0.5421 1,808.410
4

Total 0.5678 15.0000 11.0366 0.0173 0.5421 1,808.410
4

0.4188 0.4188 0.4188 0.4188

SO2 Fugitive 
PM10

Exhaust 
PM10

0.0000 1,797.027
4

1,797.0274

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Mitigated Construction Off-Site

ROG NOx CO Total CO2

0.0000 0.0000 0.0000

CH4 N2O CO2e

Category lb/day lb/day

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

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

0.0000Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000



Worker 0.0307 0.0362 0.4537 1.0700e-
003

0.0894 5.6000e-
004

0.0900 0.0237 5.1000e-
004

0.0242 88.7665 88.7665 3.8300e-
003

88.8469

Total 0.0307 0.0362 0.4537 1.0700e-
003

3.8300e-
003

88.84690.0894 5.6000e-
004

0.0900 0.0237 5.1000e-
004

0.0242

SO2 Fugitive 
PM10

Exhaust 
PM10

88.7665 88.7665

PM2.5 
Total

Bio- CO2 NBio- 
CO2

3.4 Grading - 2016

Unmitigated Construction On-Site

ROG NOx CO Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

Fugitive Dust 6.4606 0.0000 6.4606 3.3577 0.0000 3.3577 0.0000 0.0000

Off-Road 3.6669 38.4466 26.0787 0.0298 2.1984 2.1984 2.0225 2.0225 3,093.788
9

3,093.7889 0.9332 3,113.386
0

Total 3.6669 38.4466 26.0787 0.0298 0.9332 3,113.386
0

6.4606 2.1984 8.6590 3.3577 2.0225 5.3802

SO2 Fugitive 
PM10

Exhaust 
PM10

3,093.788
9

3,093.7889

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Unmitigated Construction Off-Site

ROG NOx CO

0.0000 0.0000 0.0000

Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

Hauling 0.0472 0.8347 0.5329 2.2400e-
003

0.0550 0.0153 0.0702 0.0151 0.0141 0.0291 226.2104 226.2104 1.4300e-
003

226.2404

0.0000

Worker 0.0575 0.0679 0.8507 2.0100e-
003

0.1677 1.0500e-
003

0.1687 0.0445 9.6000e-
004

0.0454 166.4372 166.4372 7.1800e-
003

166.5880

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 0.1046 0.9026 1.3835 4.2500e-
003

8.6100e-
003

392.82840.2226 0.0163 0.2389 0.0595 0.0150 0.0745 392.6476 392.6476

Mitigated Construction On-Site



SO2 Fugitive 
PM10

Exhaust 
PM10

PM2.5 
Total

Bio- CO2 NBio- 
CO2

ROG NOx CO Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

Fugitive Dust 2.9073 0.0000 2.9073 1.5110 0.0000 1.5110 0.0000 0.0000

Off-Road 1.0980 26.2602 20.3762 0.0298 0.8229 0.8229 0.8229 0.8229 0.0000 3,093.788
9

3,093.7889 0.9332 3,113.386
0

Total 1.0980 26.2602 20.3762 0.0298 0.9332 3,113.386
0

2.9073 0.8229 3.7302 1.5110 0.8229 2.3339

SO2 Fugitive 
PM10

Exhaust 
PM10

0.0000 3,093.788
9

3,093.7889

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Mitigated Construction Off-Site

ROG NOx CO

0.0000 0.0000 0.0000

Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

Hauling 0.0472 0.8347 0.5329 2.2400e-
003

0.0550 0.0153 0.0702 0.0151 0.0141 0.0291 226.2104 226.2104 1.4300e-
003

226.2404

0.0000

Worker 0.0575 0.0679 0.8507 2.0100e-
003

0.1677 1.0500e-
003

0.1687 0.0445 9.6000e-
004

0.0454 166.4372 166.4372 7.1800e-
003

166.5880

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 0.1046 0.9026 1.3835 4.2500e-
003

8.6100e-
003

392.82840.2226 0.0163 0.2389 0.0595 0.0150 0.0745

SO2 Fugitive 
PM10

Exhaust 
PM10

392.6476 392.6476

PM2.5 
Total

Bio- CO2 NBio- 
CO2

3.5 Building Construction - 2016

Unmitigated Construction On-Site

ROG NOx CO Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

Off-Road 3.4062 28.5063 18.5066 0.0268 1.9674 1.9674 1.8485 1.8485 2,669.286
4

2,669.2864 0.6620 2,683.189
0



Total 3.4062 28.5063 18.5066 0.0268 0.6620 2,683.189
0

1.9674 1.9674 1.8485 1.8485

SO2 Fugitive 
PM10

Exhaust 
PM10

2,669.286
4

2,669.2864

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Unmitigated Construction Off-Site

ROG NOx CO Total CO2

1,309.937
1

1,309.9371 8.5200e-
003

CH4 N2O CO2e

Category lb/day lb/day

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

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

1,310.116
1

Worker 0.5939 0.7013 8.7901 0.0208 1.7325 0.0108 1.7434 0.4595 9.9600e-
003

0.4694 1,719.851
5

1,719.8515 0.0742 1,721.409
3

Vendor 0.4822 5.2028 5.4481 0.0131 0.3901 0.1010 0.4911 0.1114 0.0929 0.2043

Total 1.0761 5.9041 14.2383 0.0338 0.0827 3,031.525
4

2.1226 0.1118 2.2344 0.5709 0.1028 0.6737

SO2 Fugitive 
PM10

Exhaust 
PM10

3,029.788
6

3,029.7886

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Mitigated Construction On-Site

ROG NOx CO Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

Off-Road 1.0782 23.4615 17.8156 0.0268 0.9016 0.9016 0.9016 0.9016 0.0000 2,669.286
4

2,669.2864 0.6620 2,683.189
0

Total 1.0782 23.4615 17.8156 0.0268 0.6620 2,683.189
0

0.9016 0.9016 0.9016 0.9016 0.0000 2,669.286
4

2,669.2864

Mitigated Construction Off-Site



SO2 Fugitive 
PM10

Exhaust 
PM10

PM2.5 
Total

Bio- CO2 NBio- 
CO2

ROG NOx CO Total CO2

1,309.937
1

1,309.9371 8.5200e-
003

CH4 N2O CO2e

Category lb/day lb/day

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

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

1,310.116
1

Worker 0.5939 0.7013 8.7901 0.0208 1.7325 0.0108 1.7434 0.4595 9.9600e-
003

0.4694 1,719.851
5

1,719.8515 0.0742 1,721.409
3

Vendor 0.4822 5.2028 5.4481 0.0131 0.3901 0.1010 0.4911 0.1114 0.0929 0.2043

Total 1.0761 5.9041 14.2383 0.0338 0.0827 3,031.525
4

2.1226 0.1118 2.2344 0.5709 0.1028 0.6737

SO2 Fugitive 
PM10

Exhaust 
PM10

3,029.788
6

3,029.7886

PM2.5 
Total

Bio- CO2 NBio- 
CO2

3.5 Building Construction - 2017

Unmitigated Construction On-Site

ROG NOx CO Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

Off-Road 3.1024 26.4057 18.1291 0.0268 1.7812 1.7812 1.6730 1.6730 2,639.805
3

2,639.8053 0.6497 2,653.449
0

Total 3.1024 26.4057 18.1291 0.0268 0.6497 2,653.449
0

1.7812 1.7812 1.6730 1.6730

SO2 Fugitive 
PM10

Exhaust 
PM10

2,639.805
3

2,639.8053

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Unmitigated Construction Off-Site

ROG NOx CO Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

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



1,287.818
6

1,287.8186 8.2100e-
003

1,287.991
0

Worker 0.5320 0.6292 7.8943 0.0208 1.7325 0.0105 1.7431 0.4595 9.7200e-
003

0.4692 1,651.767
3

1,651.7673 0.0680 1,653.196
1

Vendor 0.4351 4.7190 5.0851 0.0130 0.3901 0.0905 0.4806 0.1114 0.0832 0.1947

Total 0.9671 5.3482 12.9794 0.0338 0.0763 2,941.187
1

2.1226 0.1010 2.2237 0.5709 0.0930 0.6639

SO2 Fugitive 
PM10

Exhaust 
PM10

2,939.585
8

2,939.5858

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Mitigated Construction On-Site

ROG NOx CO Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

Off-Road 1.0782 23.4615 17.8156 0.0268 0.9016 0.9016 0.9016 0.9016 0.0000 2,639.805
3

2,639.8053 0.6497 2,653.449
0

Total 1.0782 23.4615 17.8156 0.0268 0.6497 2,653.449
0

0.9016 0.9016 0.9016 0.9016

SO2 Fugitive 
PM10

Exhaust 
PM10

0.0000 2,639.805
3

2,639.8053

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Mitigated Construction Off-Site

ROG NOx CO Total CO2

1,287.818
6

1,287.8186 8.2100e-
003

CH4 N2O CO2e

Category lb/day lb/day

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

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

1,287.991
0

Worker 0.5320 0.6292 7.8943 0.0208 1.7325 0.0105 1.7431 0.4595 9.7200e-
003

0.4692 1,651.767
3

1,651.7673 0.0680 1,653.196
1

Vendor 0.4351 4.7190 5.0851 0.0130 0.3901 0.0905 0.4806 0.1114 0.0832 0.1947

Total 0.9671 5.3482 12.9794 0.0338 0.0763 2,941.187
1

2.1226 0.1010 2.2237 0.5709 0.0930 0.6639 2,939.585
8

2,939.5858

3.6 Architectural Coating - 2017



SO2 Fugitive 
PM10

Exhaust 
PM10

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Unmitigated Construction On-Site

ROG NOx CO Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

Archit. Coating 37.0046 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.3323 2.1850 1.8681 2.9700e-
003

0.1733 0.1733 0.1733 0.1733 281.4481 281.4481 0.0297 282.0721

Total 37.3369 2.1850 1.8681 2.9700e-
003

0.0297 282.07210.1733 0.1733 0.1733 0.1733

SO2 Fugitive 
PM10

Exhaust 
PM10

281.4481 281.4481

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Unmitigated Construction Off-Site

ROG NOx CO

0.0000 0.0000 0.0000

Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

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

Worker 0.1064 0.1259 1.5789 4.1600e-
003

0.3465 2.1100e-
003

0.3486 0.0919 1.9400e-
003

0.0938 330.3535 330.3535 0.0136 330.6392

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 0.1064 0.1259 1.5789 4.1600e-
003

0.0136 330.63920.3465 2.1100e-
003

0.3486 0.0919 1.9400e-
003

0.0938

SO2 Fugitive 
PM10

Exhaust 
PM10

330.3535 330.3535

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Mitigated Construction On-Site

ROG NOx CO Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5



Archit. Coating 37.0046 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.1139 2.3524 1.8324 2.9700e-
003

0.0951 0.0951 0.0951 0.0951 0.0000 281.4481 281.4481 0.0297 282.0721

Total 37.1185 2.3524 1.8324 2.9700e-
003

0.0297 282.07210.0951 0.0951 0.0951 0.0951

SO2 Fugitive 
PM10

Exhaust 
PM10

0.0000 281.4481 281.4481

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Mitigated Construction Off-Site

ROG NOx CO

0.0000 0.0000 0.0000

Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

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

Worker 0.1064 0.1259 1.5789 4.1600e-
003

0.3465 2.1100e-
003

0.3486 0.0919 1.9400e-
003

0.0938 330.3535 330.3535 0.0136 330.6392

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 0.1064 0.1259 1.5789 4.1600e-
003

0.0136 330.63920.3465 2.1100e-
003

0.3486 0.0919 1.9400e-
003

0.0938

SO2 Fugitive 
PM10

Exhaust 
PM10

330.3535 330.3535

PM2.5 
Total

Bio- CO2 NBio- 
CO2

3.7 Paving - 2017

Unmitigated Construction On-Site

ROG NOx CO Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

Off-Road 1.5473 16.2657 11.8910 0.0178 0.9401 0.9401 0.8649 0.8649 1,819.044
6

1,819.0446 0.5574 1,830.749
0

Paving 0.9720 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 2.5193 16.2657 11.8910 0.0178 0.5574 1,830.749
0

0.9401 0.9401 0.8649 0.8649 1,819.044
6

1,819.0446



SO2 Fugitive 
PM10

Exhaust 
PM10

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Unmitigated Construction Off-Site

ROG NOx CO

0.0000 0.0000 0.0000

Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

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

Worker 0.0446 0.0528 0.6621 1.7400e-
003

0.1453 8.8000e-
004

0.1462 0.0385 8.1000e-
004

0.0394 138.5353 138.5353 5.7100e-
003

138.6552

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 0.0446 0.0528 0.6621 1.7400e-
003

5.7100e-
003

138.65520.1453 8.8000e-
004

0.1462 0.0385 8.1000e-
004

0.0394

SO2 Fugitive 
PM10

Exhaust 
PM10

138.5353 138.5353

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Mitigated Construction On-Site

ROG NOx CO Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

Off-Road 0.7362 15.8387 13.5016 0.0178 0.5357 0.5357 0.5357 0.5357 0.0000 1,819.044
6

1,819.0446 0.5574 1,830.749
0

Paving 0.9720 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 1.7082 15.8387 13.5016 0.0178 0.5574 1,830.749
0

0.5357 0.5357 0.5357 0.5357

SO2 Fugitive 
PM10

Exhaust 
PM10

0.0000 1,819.044
6

1,819.0446

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Mitigated Construction Off-Site

ROG NOx CO Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5



0.0000 0.0000 0.0000

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

Worker 0.0446 0.0528 0.6621 1.7400e-
003

0.1453 8.8000e-
004

0.1462 0.0385 8.1000e-
004

0.0394 138.5353 138.5353 5.7100e-
003

138.6552

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 0.0446 0.0528 0.6621 1.7400e-
003

5.7100e-
003

138.65520.1453 8.8000e-
004

0.1462 0.0385 8.1000e-
004

0.0394

CO SO2 Fugitive 
PM10

138.5353 138.5353

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2

4.0 Operational Detail - Mobile

4.1 Mitigation Measures Mobile

ROG NOx NBio- 
CO2

22,657.739
1

0.8344

Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Exhaust 
PM10

PM10 
Total

Mitigated 16.9555 21.8803 126.9295 0.2773 20.6125 0.3354 20.9479 5.4708 0.3089 5.7797 22,657.73
91

22,657.739
1

0.8344 22,675.26
15

22,675.26
15

4.2 Trip Summary Information

Average Daily Trip Rate Unmitigated Mitigated

Land Use Weekday Saturday Sunday Annual VMT Annual VMT

Fast Food Restaurant with Drive Thru 917.00 917.00 917.00 965,039 965,039

Unmitigated 16.9555 21.8803 126.9295 0.2773 20.6125 0.3354 20.9479 5.4708 0.3089 5.7797 22,657.73
91

Health Club 1,244.75 1,244.75 1244.75 2,662,244 2,662,244

High Turnover (Sit Down Restaurant) 495.89 617.64 514.18 703,073 703,073

Other Non-Asphalt Surfaces 0.00 0.00 0.00

Parking Lot 0.00 0.00 0.00

Supermarket 4,062.32 4,062.32 4062.32 5,360,118 5,360,118

Total 6,719.96 6,841.72 6,738.25 9,690,474 9,690,474

4.3 Trip Type Information

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

Fast Food Restaurant with Drive 
Thru

16.60 8.40 6.90 2.20 78.80 19.00 29 21 50

Health Club 16.60 8.40 6.90 16.90 64.10 19.00 52 39 9

High Turnover (Sit Down 
Restaurant)

16.60 8.40 6.90 8.50 72.50 19.00 37 20 43

Other Non-Asphalt Surfaces 16.60 8.40 6.90 0.00 0.00 0.00 0 0 0

Parking Lot 16.60 8.40 6.90 0.00 0.00 0.00 0 0 0

Supermarket 16.60 8.40 6.90 6.50 74.50 19.00 34 30 36

LDA LDT1 LDT2 MDV LHD1 LHD2 MHD HHD OBUS UBUS MCY SBUS MH

0.702800 0.080300 0.080300 0.100400 0.000000 0.000000 0.000000 0.032500 0.000000 0.000000 0.003700 0.000000 0.000000

5.0 Energy Detail

4.4 Fleet Mix

Historical Energy Use: N

5.1 Mitigation Measures Energy

Exceed Title 24

ROG NOx CO SO2 Fugitive 
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

0.1098 0.9977 0.8381 5.9900e-
003

0.0758 0.0758 0.0758 0.0758 1,197.222
6

1,197.2226 0.0230 0.0220 1,204.508
7

NaturalGas 
Unmitigated

0.1098 0.9977 0.8381 1,197.222
6

1,197.2226 0.0230 0.02205.9900e-
003

0.0758 0.0758 0.07580.0758 1,204.508
7

5.2 Energy by Land Use - NaturalGas

Unmitigated



ROG NOx CO SO2 Fugitive 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2NaturalGa
s Use

NBio- CO2 Total CO2 CH4 N2O CO2e

Land Use kBTU/yr lb/day lb/day

Exhaust 
PM10

Fast Food 
Restaurant with 

Drive Thru

1520.6 0.0164 0.1491 0.1252 8.9000e-
004

0.0113 0.0113 0.0113 0.0113 178.8944 178.8944 3.4300e-
003

3.2800e-
003

1.7400e-
003

0.0221 0.0221 0.0221 0.0221 348.8442 348.8442 6.6900e-
003

6.4000e-
003

179.9832

Health Club 3447.57 0.0372 0.3380 0.2839 2.0300e-
003

0.0257 0.0257 0.0257 0.0257 405.5961 405.5961 7.7700e-
003

7.4400e-
003

408.0645

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

350.9672

Other Non-Asphalt 
Surfaces

0 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

High Turnover (Sit 
Down Restaurant)

2965.18 0.0320 0.2907 0.2442

NaturalGa
s Use

ROG NOx

0.0000

Supermarket 2243.05 0.0242 0.2199 0.1847 1.3200e-
003

0.0167 0.0167 0.0167 0.0167 263.8878 263.8878 5.0600e-
003

4.8400e-
003

265.4938

Parking Lot 0 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

405.5961 7.7700e-
003

7.4400e-
003

408.0645

Total 0.1098 0.9977 0.8381 5.9800e-
003

1,197.222
6

0.0230 0.0220 1,204.508
7

0.0758 0.0758 0.0758 0.0758

CO SO2 Fugitive 
PM10

Exhaust 
PM10

1,197.2226

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2

Mitigated

0.0221 0.0221 348.8442 348.8442 6.6900e-
003

6.4000e-
003

Total CO2 CH4 N2O CO2e

Land Use kBTU/yr lb/day lb/day

PM10 
Total

Fugitive 
PM2.5

Health Club 3.44757 0.0372 0.3380 0.2839 2.0300e-
003

0.0257 0.0257 0.0257 0.0257 405.5961

0.0000 0.0000 0.0000 0.0000

350.9672

Other Non-Asphalt 
Surfaces

0 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

High Turnover (Sit 
Down Restaurant)

2.96518 0.0320 0.2907 0.2442 1.7400e-
003

0.0221 0.0221

0.0000

Supermarket 2.24305 0.0242 0.2199 0.1847 1.3200e-
003

0.0167 0.0167 0.0167 0.0167 263.8878 263.8878 5.0600e-
003

4.8400e-
003

265.4938

Parking Lot 0 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Fast Food 
Restaurant with 

Drive Thru

1.5206 0.0164 0.1491 0.1252 8.9000e-
004

0.0113 0.0113 0.0113 0.0113 178.8944 178.8944 3.4300e-
003

3.2800e-
003

179.9832

Total 0.1098 0.9977 0.8381 5.9800e-
003

0.0230 0.0220 1,204.508
7

0.0758 0.0758 0.0758 0.0758 1,197.2226 1,197.222
6

6.0 Area Detail



CO SO2 Fugitive 
PM10

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2

6.1 Mitigation Measures Area

ROG NOx

CO Total CO2

NBio- 
CO2

Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Exhaust 
PM10

PM10 
Total

Mitigated 8.9113 4.9000e-
004

0.0520 0.0000 1.9000e-
004

1.9000e-
004

1.9000e-
004

1.9000e-
004

0.1094 0.1094 3.0000e-
004

0.1158

0.0000

Unmitigated 8.9113 4.9000e-
004

0.0520 0.0000 3.0000e-
004

0.11581.9000e-
004

1.9000e-
004

1.9000e-
004

1.9000e-
004

SO2 Fugitive 
PM10

Exhaust 
PM10

0.1094 0.1094

PM2.5 
Total

Bio- CO2 NBio- 
CO2

6.2 Area by SubCategory

Unmitigated

ROG NOx

0.0000 0.0000 0.0000

CH4 N2O CO2e

SubCategory lb/day lb/day

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

Architectural 
Coating

1.3940 0.0000 0.0000 0.0000 0.0000 0.0000

NOx CO Total CO2

0.0000

Landscaping 5.0200e-
003

4.9000e-
004

0.0520 0.0000 1.9000e-
004

1.9000e-
004

1.9000e-
004

1.9000e-
004

0.1094 0.1094 3.0000e-
004

0.1158

Consumer 
Products

7.5123 0.0000 0.0000

Total 8.9113 4.9000e-
004

0.0520 0.0000 3.0000e-
004

0.11581.9000e-
004

1.9000e-
004

1.9000e-
004

1.9000e-
004

SO2 Fugitive 
PM10

Exhaust 
PM10

0.1094 0.1094

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Mitigated

ROG CH4 N2O CO2ePM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5



0.0000

0.0000 0.0000 0.0000

SubCategory lb/day lb/day

Architectural 
Coating

1.3940 0.0000 0.0000 0.0000 0.0000 0.0000

0.1094 0.1094 3.0000e-
004

0.0000

Landscaping 5.0200e-
003

4.9000e-
004

0.0520 0.0000 1.9000e-
004

1.9000e-
004

1.9000e-
004

1.9000e-
004

0.1094 0.1094 3.0000e-
004

0.1158

Consumer 
Products

7.5123 0.0000 0.0000

0.1158

Horse Power Load Factor

7.0 Water Detail

7.1 Mitigation Measures Water

Install Low Flow Bathroom Faucet

Install Low Flow Kitchen Faucet

Install Low Flow Toilet

Install Low Flow Shower

Fuel Type

10.0 Vegetation

Use Water Efficient Irrigation System

8.0 Waste Detail

8.1 Mitigation Measures Waste

9.0 Operational Offroad

Equipment Type Number Hours/Day Days/Year

Total 8.9113 4.9000e-
004

0.0520 0.0000 1.9000e-
004

1.9000e-
004

1.9000e-
004

1.9000e-
004
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Peninsula Retail Partners Commercial/Restaurant

Riverside-South Coast County, Winter

1.0 Project Characteristics

1.1 Land Usage

Land Uses Size Metric Lot Acreage Floor Surface Area Population

Other Non-Asphalt Surfaces 2.98 Acre 2.98 129,808.80 0

Parking Lot 412.00 Space 3.71 164,800.00 0

Fast Food Restaurant with Drive Thru 2.00 1000sqft 0.05 2,000.00 0

Health Club 37.80 1000sqft 0.87 37,800.00 0

High Turnover (Sit Down Restaurant) 3.90 1000sqft 0.09 3,900.00 0

Supermarket 41.10 1000sqft 0.94 41,100.00 0

1.2 Other Project Characteristics

Urbanization Urban Wind Speed (m/s) 2.4 Precipitation Freq (Days) 28

Climate Zone 10 Operational Year 2017

Utility Company Riverside Public Utilities

CO2 Intensity 
(lb/MWhr)

1325.65 CH4 Intensity 
(lb/MWhr)

0.029 N2O Intensity 
(lb/MWhr)

0.006

1.3 User Entered Comments & Non-Default Data

Project Characteristics - 

Land Use - 

Construction Phase - Construction schedule provided by contractor

Off-road Equipment - 

Off-road Equipment - 

Off-road Equipment - 

Off-road Equipment - Information from contractor



Off-road Equipment - 

Off-road Equipment - Information from contractor

Off-road Equipment - phases moved

Trips and VMT - Information provided by contractor

On-road Fugitive Dust - 

Grading - Grading information provided by contractor

Architectural Coating - Architectural coatings as required by SCAQMD Rule 1113.

Vehicle Trips - Trips rates from traffic study, used peak day for all days.

Vechicle Emission Factors - Adjusted fleet mix for land uses.

Vechicle Emission Factors - Adjusted fleet mix for land uses.

Vechicle Emission Factors - Adjusted fleet mix for land uses.

Construction Off-road Equipment Mitigation - Dust control measures as required by SCAQMD Rule 403, assume all diesel equipment at least Tier 2.

Energy Mitigation - 

Water Mitigation - 

Table Name Column Name Default Value New Value

tblArchitecturalCoating EF_Nonresidential_Exterior 250.00 100.00

tblArchitecturalCoating EF_Nonresidential_Interior 250.00 100.00

tblConstEquipMitigation NumberOfEquipmentMitigated 0.00 1.00

tblConstEquipMitigation NumberOfEquipmentMitigated 0.00 1.00

tblConstEquipMitigation NumberOfEquipmentMitigated 0.00 2.00

tblConstEquipMitigation NumberOfEquipmentMitigated 0.00 3.00

tblConstEquipMitigation NumberOfEquipmentMitigated 0.00 1.00

tblConstEquipMitigation NumberOfEquipmentMitigated 0.00 1.00

tblConstEquipMitigation NumberOfEquipmentMitigated 0.00 1.00

tblConstEquipMitigation NumberOfEquipmentMitigated 0.00 2.00

tblConstEquipMitigation NumberOfEquipmentMitigated 0.00 2.00

tblConstEquipMitigation NumberOfEquipmentMitigated 0.00 5.00

tblConstEquipMitigation NumberOfEquipmentMitigated 0.00 11.00

tblConstEquipMitigation NumberOfEquipmentMitigated 0.00 1.00

tblConstEquipMitigation Tier No Change Tier 2

tblConstEquipMitigation Tier No Change Tier 2



tblConstEquipMitigation Tier No Change Tier 2

tblConstEquipMitigation Tier No Change Tier 2

tblConstEquipMitigation Tier No Change Tier 2

tblConstEquipMitigation Tier No Change Tier 2

tblConstEquipMitigation Tier No Change Tier 2

tblConstEquipMitigation Tier No Change Tier 2

tblConstEquipMitigation Tier No Change Tier 2

tblConstEquipMitigation Tier No Change Tier 2

tblConstEquipMitigation Tier No Change Tier 2

tblConstEquipMitigation Tier No Change Tier 2

tblConstructionPhase NumDays 20.00 55.00

tblConstructionPhase NumDays 230.00 110.00

tblConstructionPhase NumDays 20.00 10.00

tblConstructionPhase PhaseEndDate 6/14/2017 3/29/2017

tblConstructionPhase PhaseStartDate 3/30/2017 1/12/2017

tblGrading AcresOfGrading 10.00 8.21

tblGrading MaterialImported 0.00 500.00

tblOffRoadEquipment OffRoadEquipmentUnitAmount 2.00 1.00

tblProjectCharacteristics OperationalYear 2014 2017

tblVehicleEF HHD 0.04 0.03

tblVehicleEF HHD 0.04 0.03

tblVehicleEF HHD 0.04 0.03

tblVehicleEF LDA 0.46 0.70

tblVehicleEF LDA 0.46 0.70

tblVehicleEF LDA 0.46 0.70

tblVehicleEF LDT1 0.07 0.08

tblVehicleEF LDT1 0.07 0.08

tblVehicleEF LDT1 0.07 0.08

tblVehicleEF LDT2 0.18 0.08

tblVehicleEF LDT2 0.18 0.08

tblVehicleEF LDT2 0.18 0.08



tblVehicleEF LHD1 0.05 0.00

tblVehicleEF LHD1 0.05 0.00

tblVehicleEF LHD1 0.05 0.00

tblVehicleEF LHD2 7.3830e-003 0.00

tblVehicleEF LHD2 7.3830e-003 0.00

tblVehicleEF LHD2 7.3830e-003 0.00

tblVehicleEF MCY 6.4540e-003 3.7000e-003

tblVehicleEF MCY 6.4540e-003 3.7000e-003

tblVehicleEF MCY 6.4540e-003 3.7000e-003

tblVehicleEF MDV 0.17 0.10

tblVehicleEF MDV 0.17 0.10

tblVehicleEF MDV 0.17 0.10

tblVehicleEF MH 3.2420e-003 0.00

tblVehicleEF MH 3.2420e-003 0.00

tblVehicleEF MH 3.2420e-003 0.00

tblVehicleEF MHD 0.01 0.00

tblVehicleEF MHD 0.01 0.00

tblVehicleEF MHD 0.01 0.00

tblVehicleEF OBUS 9.5400e-004 0.00

tblVehicleEF OBUS 9.5400e-004 0.00

tblVehicleEF OBUS 9.5400e-004 0.00

tblVehicleEF SBUS 8.8400e-004 0.00

tblVehicleEF SBUS 8.8400e-004 0.00

tblVehicleEF SBUS 8.8400e-004 0.00

tblVehicleEF UBUS 1.0560e-003 0.00

tblVehicleEF UBUS 1.0560e-003 0.00

tblVehicleEF UBUS 1.0560e-003 0.00

tblVehicleTrips ST_TR 722.03 458.50

tblVehicleTrips ST_TR 20.87 32.93

tblVehicleTrips ST_TR 177.59 98.84

tblVehicleTrips SU_TR 542.72 458.50



tblVehicleTrips SU_TR 26.73 32.93

tblVehicleTrips SU_TR 166.44 98.84

496.12 458.50

tblVehicleTrips WD_TR 102.24 98.84

NOx CO SO2 Fugitive 
PM10

tblVehicleTrips WD_TR

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2

2.0 Emissions Summary

2.1 Overall Construction (Maximum Daily Emission)

Unmitigated Construction

ROG NBio- 
CO2

Total CO2 CH4 N2O CO2e

Year lb/day lb/day

Exhaust 
PM10

PM10 
Total

2016 5.1429 54.7191 41.9848 0.0587 18.2675 2.9399 21.2074 9.9840 2.7047 12.6888 0.0000 5,539.566
5

5,539.5665 1.2348 0.0000 5,565.496
5

2017 41.5098 34.2283 33.9870 0.0655 2.4691 2.0585 4.5276 0.6628 1.9419 2.6047 0.0000 6,009.031
4

6,009.0314 0.7696 0.0000 6,025.192
3

Total 46.6526 88.9474 75.9718 0.1242 2.0043 0.0000 11,590.68
88

20.7366 4.9984 25.7350 10.6468 4.6467 15.2935

SO2 Fugitive 
PM10

Exhaust 
PM10

0.0000 11,548.59
79

11,548.597
9

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Mitigated Construction

ROG NOx CO

6,009.031
4

6,009.0314 0.7696 0.0000

Total CO2 CH4 N2O CO2e

Year lb/day lb/day

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

2016 2.1586 34.5108 31.5841 0.0587 8.3310 1.0143 9.2933 4.5222 1.0052 5.4844 0.0000 5,539.566
5

5,539.5665 1.2348 0.0000 5,565.496
5

6,025.192
3

Total 41.4259 65.9624 65.2219 0.1242 10.8001 2.1149 12.8630 5.1850 2.0975 7.2395 0.0000 11,548.59
79

11,548.597
9

2.0043 0.0000 11,590.68
88

2017 39.2672 31.4516 33.6378 0.0655 2.4691 1.1006 3.5697 0.6628 1.0923 1.7551 0.0000



ROG NOx 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

11.20 25.84 14.15 0.00 0.00 0.00 0.0047.92 57.69 50.02 51.30 54.86 52.66

SO2 Fugitive 
PM10

Exhaust 
PM10

0.00 0.00 0.00

PM2.5 
Total

Bio- CO2 NBio- 
CO2

2.2 Overall Operational

Unmitigated Operational

ROG NOx CO Total CO2 CH4

0.0758 1,197.222
6

1,197.2226 0.0230 0.0220

N2O CO2e

Category lb/day lb/day

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

Area 8.9113 4.9000e-
004

0.0520 0.0000 1.9000e-
004

1.9000e-
004

1.9000e-
004

1.9000e-
004

0.1094 0.1094 3.0000e-
004

0.1158

CO Total CO2

1,204.508
7

Mobile 16.4266 22.7234 124.5877 0.2565 20.6125 0.3374 20.9498 5.4708 0.3106 5.7814 21,003.54
42

21,003.544
2

0.8360 21,021.10
03

Energy 0.1098 0.9977 0.8381 5.9900e-
003

0.0758 0.0758 0.0758

0.1158

Total 25.4477 23.7216 125.4777 0.2625 0.8593 0.0220 22,225.72
47

20.6125 0.4134 21.0259 5.4708 0.3866 5.8574

SO2 Fugitive 
PM10

Exhaust 
PM10

22,200.87
61

22,200.876
1

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Mitigated Operational

ROG NOx

0.0758 0.0758 1,197.222
6

1,197.2226 0.0230 0.0220

CH4 N2O CO2e

Category lb/day lb/day

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

Area 8.9113 4.9000e-
004

0.0520 0.0000 1.9000e-
004

1.9000e-
004

1.9000e-
004

1.9000e-
004

0.1094 0.1094 3.0000e-
004

22,200.876
1

0.8593 0.0220

1,204.508
7

Mobile 16.4266 22.7234 124.5877 0.2565 20.6125 0.3374 20.9498 5.4708 0.3106 5.7814 21,003.54
42

21,003.544
2

0.8360 21,021.10
03

Energy 0.1098 0.9977 0.8381 5.9900e-
003

0.0758 0.0758

22,225.72
47

Total 25.4477 23.7216 125.4777 0.2625 20.6125 0.4134 21.0259 5.4708 0.3866 5.8574 22,200.87
61



ROG NOx 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

3.0 Construction Detail

Construction Phase

Phase 
Number

Phase Name Phase Type Start Date End Date Num Days 
Week

Num Days Phase Description

1 Site Preparation Site Preparation 9/1/2016 9/14/2016 5 10

2 Trenching Trenching 9/15/2016 9/28/2016 5 10

3 Grading Grading 9/29/2016 10/26/2016 5 20

4 Building Construction Building Construction 10/27/2016 3/29/2017 5 110

5 Architectural Coating Architectural Coating 1/12/2017 3/29/2017 5 55

6 Paving Paving 3/30/2017 4/12/2017 5 10

Acres of Grading (Site Preparation Phase): 0

Acres of Grading (Grading Phase): 8.21

Acres of Paving: 0

Residential Indoor: 0; Residential Outdoor: 0; Non-Residential Indoor: 329,329; Non-Residential Outdoor: 109,776 (Architectural Coating – 

OffRoad Equipment

Phase Name Offroad Equipment Type Amount Usage Hours Horse Power Load Factor

Site Preparation Rubber Tired Dozers 3 8.00 255 0.40

Site Preparation Tractors/Loaders/Backhoes 4 8.00 97 0.37

Trenching Excavators 1 8.00 162 0.38

Trenching Rubber Tired Dozers 1 8.00 255 0.40

Trenching Tractors/Loaders/Backhoes 1 8.00 97 0.37

Grading Excavators 1 8.00 162 0.38

Grading Graders 1 8.00 174 0.41

Grading Rubber Tired Dozers 1 8.00 255 0.40



Grading Tractors/Loaders/Backhoes 3 8.00 97 0.37

Building Construction Cranes 1 7.00 226 0.29

Building Construction Forklifts 3 8.00 89 0.20

Building Construction Generator Sets 1 8.00 84 0.74

Building Construction Tractors/Loaders/Backhoes 3 7.00 97 0.37

Building Construction Welders 1 8.00 46 0.45

Architectural Coating Air Compressors 1 6.00 78 0.48

Paving Pavers 1 8.00 125 0.42

Paving Paving Equipment 2 8.00 130 0.36

Paving Rollers 2 8.00 80 0.38

Trips and VMT

Phase Name Offroad Equipment 
Count

Worker Trip 
Number

Vendor Trip 
Number

Hauling Trip 
Number

Worker Trip 
Length

Vendor Trip 
Length

Hauling Trip 
Length

Worker Vehicle 
Class

Vendor 
Vehicle Class

Hauling 
Vehicle Class

Site Preparation 7 18.00 0.00 0.00 14.70 6.90 20.00 LD_Mix HDT_Mix HHDT

Trenching 3 8.00 0.00 0.00 14.70 6.90 20.00 LD_Mix HDT_Mix HHDT

Grading 6 15.00 0.00 63.00 14.70 6.90 20.00 LD_Mix HDT_Mix HHDT

Building Construction 9 155.00 62.00 0.00 14.70 6.90 20.00 LD_Mix HDT_Mix HHDT

Architectural Coating 1 31.00 0.00 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

3.1 Mitigation Measures Construction

Use Cleaner Engines for Construction Equipment

Water Exposed Area

Reduce Vehicle Speed on Unpaved Roads

3.2 Site Preparation - 2016

Unmitigated Construction On-Site



ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Total CO2 CH4 N2O CO2e

4,065.005
3

4,065.0053 1.2262

Category lb/day lb/day

Fugitive Dust 18.0663 0.0000 18.0663 9.9307 0.0000 9.9307 0.0000 0.0000

4,090.754
4

Total 5.0771 54.6323 41.1053 0.0391 18.0663 2.9387 21.0049 9.9307 2.7036 12.6343 4,065.005
3

4,065.0053 1.2262 4,090.754
4

Off-Road 5.0771 54.6323 41.1053 0.0391 2.9387 2.9387 2.7036 2.7036

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

0.0000 0.0000 0.0000

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

0.0000

Worker 0.0658 0.0868 0.8796 2.2000e-
003

0.2012 1.2600e-
003

0.2025 0.0534 1.1600e-
003

0.0545 182.5176 182.5176 8.6100e-
003

182.6986

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 0.0658 0.0868 0.8796 2.2000e-
003

8.6100e-
003

182.69860.2012 1.2600e-
003

0.2025 0.0534 1.1600e-
003

0.0545

SO2 Fugitive 
PM10

Exhaust 
PM10

182.5176 182.5176

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Mitigated Construction On-Site

ROG NOx CO Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

Fugitive Dust 8.1298 0.0000 8.1298 4.4688 0.0000 4.4688 0.0000 0.0000

Off-Road 1.2300 34.4240 23.4003 0.0391 0.9611 0.9611 0.9611 0.9611 0.0000 4,065.005
3

4,065.0053 1.2262 4,090.754
4



Total 1.2300 34.4240 23.4003 0.0391 1.2262 4,090.754
4

8.1298 0.9611 9.0909 4.4688 0.9611 5.4299

SO2 Fugitive 
PM10

Exhaust 
PM10

0.0000 4,065.005
3

4,065.0053

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Mitigated Construction Off-Site

ROG NOx CO

0.0000 0.0000 0.0000

Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

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

Worker 0.0658 0.0868 0.8796 2.2000e-
003

0.2012 1.2600e-
003

0.2025 0.0534 1.1600e-
003

0.0545 182.5176 182.5176 8.6100e-
003

182.6986

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 0.0658 0.0868 0.8796 2.2000e-
003

8.6100e-
003

182.69860.2012 1.2600e-
003

0.2025 0.0534 1.1600e-
003

0.0545

SO2 Fugitive 
PM10

Exhaust 
PM10

182.5176 182.5176

PM2.5 
Total

Bio- CO2 NBio- 
CO2

3.3 Trenching - 2016

Unmitigated Construction On-Site

ROG NOx CO Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

Off-Road 1.9670 21.5566 16.3260 0.0173 1.1140 1.1140 1.0249 1.0249 1,797.027
4

1,797.0274 0.5421 1,808.410
4

Total 1.9670 21.5566 16.3260 0.0173 0.5421 1,808.410
4

1.1140 1.1140 1.0249 1.0249 1,797.027
4

1,797.0274

Unmitigated Construction Off-Site



SO2 Fugitive 
PM10

Exhaust 
PM10

PM2.5 
Total

Bio- CO2 NBio- 
CO2

ROG NOx CO Total CO2

0.0000 0.0000 0.0000

CH4 N2O CO2e

Category lb/day lb/day

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

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

Worker 0.0292 0.0386 0.3909 9.8000e-
004

0.0894 5.6000e-
004

0.0900 0.0237 5.1000e-
004

0.0242 81.1190 81.1190 3.8300e-
003

81.1994

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 0.0292 0.0386 0.3909 9.8000e-
004

3.8300e-
003

81.19940.0894 5.6000e-
004

0.0900 0.0237 5.1000e-
004

0.0242

SO2 Fugitive 
PM10

Exhaust 
PM10

81.1190 81.1190

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Mitigated Construction On-Site

ROG NOx CO Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

Off-Road 0.5678 15.0000 11.0366 0.0173 0.4188 0.4188 0.4188 0.4188 0.0000 1,797.027
4

1,797.0274 0.5421 1,808.410
4

Total 0.5678 15.0000 11.0366 0.0173 0.5421 1,808.410
4

0.4188 0.4188 0.4188 0.4188

SO2 Fugitive 
PM10

Exhaust 
PM10

0.0000 1,797.027
4

1,797.0274

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Mitigated Construction Off-Site

ROG NOx CO Total CO2

0.0000 0.0000 0.0000

CH4 N2O CO2e

Category lb/day lb/day

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

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

0.0000Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000



Worker 0.0292 0.0386 0.3909 9.8000e-
004

0.0894 5.6000e-
004

0.0900 0.0237 5.1000e-
004

0.0242 81.1190 81.1190 3.8300e-
003

81.1994

Total 0.0292 0.0386 0.3909 9.8000e-
004

3.8300e-
003

81.19940.0894 5.6000e-
004

0.0900 0.0237 5.1000e-
004

0.0242

SO2 Fugitive 
PM10

Exhaust 
PM10

81.1190 81.1190

PM2.5 
Total

Bio- CO2 NBio- 
CO2

3.4 Grading - 2016

Unmitigated Construction On-Site

ROG NOx CO Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

Fugitive Dust 6.4606 0.0000 6.4606 3.3577 0.0000 3.3577 0.0000 0.0000

Off-Road 3.6669 38.4466 26.0787 0.0298 2.1984 2.1984 2.0225 2.0225 3,093.788
9

3,093.7889 0.9332 3,113.386
0

Total 3.6669 38.4466 26.0787 0.0298 0.9332 3,113.386
0

6.4606 2.1984 8.6590 3.3577 2.0225 5.3802

SO2 Fugitive 
PM10

Exhaust 
PM10

3,093.788
9

3,093.7889

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Unmitigated Construction Off-Site

ROG NOx CO

0.0000 0.0000 0.0000

Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

Hauling 0.0491 0.8665 0.5861 2.2400e-
003

0.0550 0.0153 0.0703 0.0151 0.0141 0.0291 225.6538 225.6538 1.4500e-
003

225.6843

0.0000

Worker 0.0548 0.0723 0.7330 1.8400e-
003

0.1677 1.0500e-
003

0.1687 0.0445 9.6000e-
004

0.0454 152.0980 152.0980 7.1800e-
003

152.2488

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 0.1039 0.9388 1.3191 4.0800e-
003

8.6300e-
003

377.93300.2226 0.0164 0.2390 0.0595 0.0150 0.0746 377.7518 377.7518

Mitigated Construction On-Site



SO2 Fugitive 
PM10

Exhaust 
PM10

PM2.5 
Total

Bio- CO2 NBio- 
CO2

ROG NOx CO Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

Fugitive Dust 2.9073 0.0000 2.9073 1.5110 0.0000 1.5110 0.0000 0.0000

Off-Road 1.0980 26.2602 20.3762 0.0298 0.8229 0.8229 0.8229 0.8229 0.0000 3,093.788
9

3,093.7889 0.9332 3,113.386
0

Total 1.0980 26.2602 20.3762 0.0298 0.9332 3,113.386
0

2.9073 0.8229 3.7302 1.5110 0.8229 2.3339

SO2 Fugitive 
PM10

Exhaust 
PM10

0.0000 3,093.788
9

3,093.7889

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Mitigated Construction Off-Site

ROG NOx CO

0.0000 0.0000 0.0000

Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

Hauling 0.0491 0.8665 0.5861 2.2400e-
003

0.0550 0.0153 0.0703 0.0151 0.0141 0.0291 225.6538 225.6538 1.4500e-
003

225.6843

0.0000

Worker 0.0548 0.0723 0.7330 1.8400e-
003

0.1677 1.0500e-
003

0.1687 0.0445 9.6000e-
004

0.0454 152.0980 152.0980 7.1800e-
003

152.2488

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 0.1039 0.9388 1.3191 4.0800e-
003

8.6300e-
003

377.93300.2226 0.0164 0.2390 0.0595 0.0150 0.0746

SO2 Fugitive 
PM10

Exhaust 
PM10

377.7518 377.7518

PM2.5 
Total

Bio- CO2 NBio- 
CO2

3.5 Building Construction - 2016

Unmitigated Construction On-Site

ROG NOx CO Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

Off-Road 3.4062 28.5063 18.5066 0.0268 1.9674 1.9674 1.8485 1.8485 2,669.286
4

2,669.2864 0.6620 2,683.189
0



Total 3.4062 28.5063 18.5066 0.0268 0.6620 2,683.189
0

1.9674 1.9674 1.8485 1.8485

SO2 Fugitive 
PM10

Exhaust 
PM10

2,669.286
4

2,669.2864

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Unmitigated Construction Off-Site

ROG NOx CO Total CO2

1,298.600
4

1,298.6004 8.8100e-
003

CH4 N2O CO2e

Category lb/day lb/day

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

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

1,298.785
4

Worker 0.5666 0.7471 7.5740 0.0190 1.7325 0.0108 1.7434 0.4595 9.9600e-
003

0.4694 1,571.679
7

1,571.6797 0.0742 1,573.237
5

Vendor 0.5139 5.3334 6.1945 0.0129 0.3901 0.1019 0.4920 0.1114 0.0937 0.2051

Total 1.0805 6.0805 13.7686 0.0319 0.0830 2,872.022
9

2.1226 0.1127 2.2353 0.5709 0.1037 0.6746

SO2 Fugitive 
PM10

Exhaust 
PM10

2,870.280
1

2,870.2801

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Mitigated Construction On-Site

ROG NOx CO Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

Off-Road 1.0782 23.4615 17.8156 0.0268 0.9016 0.9016 0.9016 0.9016 0.0000 2,669.286
4

2,669.2864 0.6620 2,683.189
0

Total 1.0782 23.4615 17.8156 0.0268 0.6620 2,683.189
0

0.9016 0.9016 0.9016 0.9016 0.0000 2,669.286
4

2,669.2864

Mitigated Construction Off-Site



SO2 Fugitive 
PM10

Exhaust 
PM10

PM2.5 
Total

Bio- CO2 NBio- 
CO2

ROG NOx CO Total CO2

1,298.600
4

1,298.6004 8.8100e-
003

CH4 N2O CO2e

Category lb/day lb/day

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

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

1,298.785
4

Worker 0.5666 0.7471 7.5740 0.0190 1.7325 0.0108 1.7434 0.4595 9.9600e-
003

0.4694 1,571.679
7

1,571.6797 0.0742 1,573.237
5

Vendor 0.5139 5.3334 6.1945 0.0129 0.3901 0.1019 0.4920 0.1114 0.0937 0.2051

Total 1.0805 6.0805 13.7686 0.0319 0.0830 2,872.022
9

2.1226 0.1127 2.2353 0.5709 0.1037 0.6746

SO2 Fugitive 
PM10

Exhaust 
PM10

2,870.280
1

2,870.2801

PM2.5 
Total

Bio- CO2 NBio- 
CO2

3.5 Building Construction - 2017

Unmitigated Construction On-Site

ROG NOx CO Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

Off-Road 3.1024 26.4057 18.1291 0.0268 1.7812 1.7812 1.6730 1.6730 2,639.805
3

2,639.8053 0.6497 2,653.449
0

Total 3.1024 26.4057 18.1291 0.0268 0.6497 2,653.449
0

1.7812 1.7812 1.6730 1.6730

SO2 Fugitive 
PM10

Exhaust 
PM10

2,639.805
3

2,639.8053

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Unmitigated Construction Off-Site

ROG NOx CO Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

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



1,276.638
2

1,276.6382 8.5100e-
003

1,276.816
8

Worker 0.5061 0.6697 6.7822 0.0190 1.7325 0.0105 1.7431 0.4595 9.7200e-
003

0.4692 1,509.283
2

1,509.2832 0.0680 1,510.712
0

Vendor 0.4632 4.8340 5.8511 0.0129 0.3901 0.0913 0.4814 0.1114 0.0839 0.1954

Total 0.9693 5.5037 12.6333 0.0319 0.0766 2,787.528
8

2.1226 0.1018 2.2244 0.5709 0.0937 0.6646

SO2 Fugitive 
PM10

Exhaust 
PM10

2,785.921
4

2,785.9214

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Mitigated Construction On-Site

ROG NOx CO Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

Off-Road 1.0782 23.4615 17.8156 0.0268 0.9016 0.9016 0.9016 0.9016 0.0000 2,639.805
3

2,639.8053 0.6497 2,653.449
0

Total 1.0782 23.4615 17.8156 0.0268 0.6497 2,653.449
0

0.9016 0.9016 0.9016 0.9016

SO2 Fugitive 
PM10

Exhaust 
PM10

0.0000 2,639.805
3

2,639.8053

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Mitigated Construction Off-Site

ROG NOx CO Total CO2

1,276.638
2

1,276.6382 8.5100e-
003

CH4 N2O CO2e

Category lb/day lb/day

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

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

1,276.816
8

Worker 0.5061 0.6697 6.7822 0.0190 1.7325 0.0105 1.7431 0.4595 9.7200e-
003

0.4692 1,509.283
2

1,509.2832 0.0680 1,510.712
0

Vendor 0.4632 4.8340 5.8511 0.0129 0.3901 0.0913 0.4814 0.1114 0.0839 0.1954

Total 0.9693 5.5037 12.6333 0.0319 0.0766 2,787.528
8

2.1226 0.1018 2.2244 0.5709 0.0937 0.6646 2,785.921
4

2,785.9214

3.6 Architectural Coating - 2017



SO2 Fugitive 
PM10

Exhaust 
PM10

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Unmitigated Construction On-Site

ROG NOx CO Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

Archit. Coating 37.0046 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.3323 2.1850 1.8681 2.9700e-
003

0.1733 0.1733 0.1733 0.1733 281.4481 281.4481 0.0297 282.0721

Total 37.3369 2.1850 1.8681 2.9700e-
003

0.0297 282.07210.1733 0.1733 0.1733 0.1733

SO2 Fugitive 
PM10

Exhaust 
PM10

281.4481 281.4481

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Unmitigated Construction Off-Site

ROG NOx CO

0.0000 0.0000 0.0000

Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

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

Worker 0.1012 0.1339 1.3564 3.7900e-
003

0.3465 2.1100e-
003

0.3486 0.0919 1.9400e-
003

0.0938 301.8566 301.8566 0.0136 302.1424

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 0.1012 0.1339 1.3564 3.7900e-
003

0.0136 302.14240.3465 2.1100e-
003

0.3486 0.0919 1.9400e-
003

0.0938

SO2 Fugitive 
PM10

Exhaust 
PM10

301.8566 301.8566

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Mitigated Construction On-Site

ROG NOx CO Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5



Archit. Coating 37.0046 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.1139 2.3524 1.8324 2.9700e-
003

0.0951 0.0951 0.0951 0.0951 0.0000 281.4481 281.4481 0.0297 282.0721

Total 37.1185 2.3524 1.8324 2.9700e-
003

0.0297 282.07210.0951 0.0951 0.0951 0.0951

SO2 Fugitive 
PM10

Exhaust 
PM10

0.0000 281.4481 281.4481

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Mitigated Construction Off-Site

ROG NOx CO

0.0000 0.0000 0.0000

Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

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

Worker 0.1012 0.1339 1.3564 3.7900e-
003

0.3465 2.1100e-
003

0.3486 0.0919 1.9400e-
003

0.0938 301.8566 301.8566 0.0136 302.1424

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 0.1012 0.1339 1.3564 3.7900e-
003

0.0136 302.14240.3465 2.1100e-
003

0.3486 0.0919 1.9400e-
003

0.0938

SO2 Fugitive 
PM10

Exhaust 
PM10

301.8566 301.8566

PM2.5 
Total

Bio- CO2 NBio- 
CO2

3.7 Paving - 2017

Unmitigated Construction On-Site

ROG NOx CO Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

Off-Road 1.5473 16.2657 11.8910 0.0178 0.9401 0.9401 0.8649 0.8649 1,819.044
6

1,819.0446 0.5574 1,830.749
0

Paving 0.9720 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 2.5193 16.2657 11.8910 0.0178 0.5574 1,830.749
0

0.9401 0.9401 0.8649 0.8649 1,819.044
6

1,819.0446



SO2 Fugitive 
PM10

Exhaust 
PM10

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Unmitigated Construction Off-Site

ROG NOx CO

0.0000 0.0000 0.0000

Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

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

Worker 0.0425 0.0562 0.5688 1.5900e-
003

0.1453 8.8000e-
004

0.1462 0.0385 8.1000e-
004

0.0394 126.5850 126.5850 5.7100e-
003

126.7049

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 0.0425 0.0562 0.5688 1.5900e-
003

5.7100e-
003

126.70490.1453 8.8000e-
004

0.1462 0.0385 8.1000e-
004

0.0394

SO2 Fugitive 
PM10

Exhaust 
PM10

126.5850 126.5850

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Mitigated Construction On-Site

ROG NOx CO Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

Off-Road 0.7362 15.8387 13.5016 0.0178 0.5357 0.5357 0.5357 0.5357 0.0000 1,819.044
6

1,819.0446 0.5574 1,830.749
0

Paving 0.9720 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 1.7082 15.8387 13.5016 0.0178 0.5574 1,830.749
0

0.5357 0.5357 0.5357 0.5357

SO2 Fugitive 
PM10

Exhaust 
PM10

0.0000 1,819.044
6

1,819.0446

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Mitigated Construction Off-Site

ROG NOx CO Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5



0.0000 0.0000 0.0000

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

Worker 0.0425 0.0562 0.5688 1.5900e-
003

0.1453 8.8000e-
004

0.1462 0.0385 8.1000e-
004

0.0394 126.5850 126.5850 5.7100e-
003

126.7049

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 0.0425 0.0562 0.5688 1.5900e-
003

5.7100e-
003

126.70490.1453 8.8000e-
004

0.1462 0.0385 8.1000e-
004

0.0394

CO SO2 Fugitive 
PM10

126.5850 126.5850

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2

4.0 Operational Detail - Mobile

4.1 Mitigation Measures Mobile

ROG NOx NBio- 
CO2

21,003.544
2

0.8360

Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Exhaust 
PM10

PM10 
Total

Mitigated 16.4266 22.7234 124.5877 0.2565 20.6125 0.3374 20.9498 5.4708 0.3106 5.7814 21,003.54
42

21,003.544
2

0.8360 21,021.10
03

21,021.10
03

4.2 Trip Summary Information

Average Daily Trip Rate Unmitigated Mitigated

Land Use Weekday Saturday Sunday Annual VMT Annual VMT

Fast Food Restaurant with Drive Thru 917.00 917.00 917.00 965,039 965,039

Unmitigated 16.4266 22.7234 124.5877 0.2565 20.6125 0.3374 20.9498 5.4708 0.3106 5.7814 21,003.54
42

Health Club 1,244.75 1,244.75 1244.75 2,662,244 2,662,244

High Turnover (Sit Down Restaurant) 495.89 617.64 514.18 703,073 703,073

Other Non-Asphalt Surfaces 0.00 0.00 0.00

Parking Lot 0.00 0.00 0.00

Supermarket 4,062.32 4,062.32 4062.32 5,360,118 5,360,118

Total 6,719.96 6,841.72 6,738.25 9,690,474 9,690,474

4.3 Trip Type Information

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

Fast Food Restaurant with Drive 
Thru

16.60 8.40 6.90 2.20 78.80 19.00 29 21 50

Health Club 16.60 8.40 6.90 16.90 64.10 19.00 52 39 9

High Turnover (Sit Down 
Restaurant)

16.60 8.40 6.90 8.50 72.50 19.00 37 20 43

Other Non-Asphalt Surfaces 16.60 8.40 6.90 0.00 0.00 0.00 0 0 0

Parking Lot 16.60 8.40 6.90 0.00 0.00 0.00 0 0 0

Supermarket 16.60 8.40 6.90 6.50 74.50 19.00 34 30 36

LDA LDT1 LDT2 MDV LHD1 LHD2 MHD HHD OBUS UBUS MCY SBUS MH

0.702800 0.080300 0.080300 0.100400 0.000000 0.000000 0.000000 0.032500 0.000000 0.000000 0.003700 0.000000 0.000000

5.0 Energy Detail

4.4 Fleet Mix

Historical Energy Use: N

5.1 Mitigation Measures Energy

Exceed Title 24

ROG NOx CO SO2 Fugitive 
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

0.1098 0.9977 0.8381 5.9900e-
003

0.0758 0.0758 0.0758 0.0758 1,197.222
6

1,197.2226 0.0230 0.0220 1,204.508
7

NaturalGas 
Unmitigated

0.1098 0.9977 0.8381 1,197.222
6

1,197.2226 0.0230 0.02205.9900e-
003

0.0758 0.0758 0.07580.0758 1,204.508
7

5.2 Energy by Land Use - NaturalGas

Unmitigated



ROG NOx CO SO2 Fugitive 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2NaturalGa
s Use

NBio- CO2 Total CO2 CH4 N2O CO2e

Land Use kBTU/yr lb/day lb/day

Exhaust 
PM10

Fast Food 
Restaurant with 

Drive Thru

1520.6 0.0164 0.1491 0.1252 8.9000e-
004

0.0113 0.0113 0.0113 0.0113 178.8944 178.8944 3.4300e-
003

3.2800e-
003

1.7400e-
003

0.0221 0.0221 0.0221 0.0221 348.8442 348.8442 6.6900e-
003

6.4000e-
003

179.9832

Health Club 3447.57 0.0372 0.3380 0.2839 2.0300e-
003

0.0257 0.0257 0.0257 0.0257 405.5961 405.5961 7.7700e-
003

7.4400e-
003

408.0645

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

350.9672

Other Non-Asphalt 
Surfaces

0 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

High Turnover (Sit 
Down Restaurant)

2965.18 0.0320 0.2907 0.2442

NaturalGa
s Use

ROG NOx

0.0000

Supermarket 2243.05 0.0242 0.2199 0.1847 1.3200e-
003

0.0167 0.0167 0.0167 0.0167 263.8878 263.8878 5.0600e-
003

4.8400e-
003

265.4938

Parking Lot 0 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

405.5961 7.7700e-
003

7.4400e-
003

408.0645

Total 0.1098 0.9977 0.8381 5.9800e-
003

1,197.222
6

0.0230 0.0220 1,204.508
7

0.0758 0.0758 0.0758 0.0758

CO SO2 Fugitive 
PM10

Exhaust 
PM10

1,197.2226

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2

Mitigated

0.0221 0.0221 348.8442 348.8442 6.6900e-
003

6.4000e-
003

Total CO2 CH4 N2O CO2e

Land Use kBTU/yr lb/day lb/day

PM10 
Total

Fugitive 
PM2.5

Health Club 3.44757 0.0372 0.3380 0.2839 2.0300e-
003

0.0257 0.0257 0.0257 0.0257 405.5961

0.0000 0.0000 0.0000 0.0000

350.9672

Other Non-Asphalt 
Surfaces

0 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

High Turnover (Sit 
Down Restaurant)

2.96518 0.0320 0.2907 0.2442 1.7400e-
003

0.0221 0.0221

0.0000

Supermarket 2.24305 0.0242 0.2199 0.1847 1.3200e-
003

0.0167 0.0167 0.0167 0.0167 263.8878 263.8878 5.0600e-
003

4.8400e-
003

265.4938

Parking Lot 0 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Fast Food 
Restaurant with 

Drive Thru

1.5206 0.0164 0.1491 0.1252 8.9000e-
004

0.0113 0.0113 0.0113 0.0113 178.8944 178.8944 3.4300e-
003

3.2800e-
003

179.9832

Total 0.1098 0.9977 0.8381 5.9800e-
003

0.0230 0.0220 1,204.508
7

0.0758 0.0758 0.0758 0.0758 1,197.2226 1,197.222
6

6.0 Area Detail



CO SO2 Fugitive 
PM10

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2

6.1 Mitigation Measures Area

ROG NOx

CO Total CO2

NBio- 
CO2

Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Exhaust 
PM10

PM10 
Total

Mitigated 8.9113 4.9000e-
004

0.0520 0.0000 1.9000e-
004

1.9000e-
004

1.9000e-
004

1.9000e-
004

0.1094 0.1094 3.0000e-
004

0.1158

0.0000

Unmitigated 8.9113 4.9000e-
004

0.0520 0.0000 3.0000e-
004

0.11581.9000e-
004

1.9000e-
004

1.9000e-
004

1.9000e-
004

SO2 Fugitive 
PM10

Exhaust 
PM10

0.1094 0.1094

PM2.5 
Total

Bio- CO2 NBio- 
CO2

6.2 Area by SubCategory

Unmitigated

ROG NOx

0.0000 0.0000 0.0000

CH4 N2O CO2e

SubCategory lb/day lb/day

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

Architectural 
Coating

1.3940 0.0000 0.0000 0.0000 0.0000 0.0000

NOx CO Total CO2

0.0000

Landscaping 5.0200e-
003

4.9000e-
004

0.0520 0.0000 1.9000e-
004

1.9000e-
004

1.9000e-
004

1.9000e-
004

0.1094 0.1094 3.0000e-
004

0.1158

Consumer 
Products

7.5123 0.0000 0.0000

Total 8.9113 4.9000e-
004

0.0520 0.0000 3.0000e-
004

0.11581.9000e-
004

1.9000e-
004

1.9000e-
004

1.9000e-
004

SO2 Fugitive 
PM10

Exhaust 
PM10

0.1094 0.1094

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Mitigated

ROG CH4 N2O CO2ePM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5



0.0000

0.0000 0.0000 0.0000

SubCategory lb/day lb/day

Architectural 
Coating

1.3940 0.0000 0.0000 0.0000 0.0000 0.0000

0.1094 0.1094 3.0000e-
004

0.0000

Landscaping 5.0200e-
003

4.9000e-
004

0.0520 0.0000 1.9000e-
004

1.9000e-
004

1.9000e-
004

1.9000e-
004

0.1094 0.1094 3.0000e-
004

0.1158

Consumer 
Products

7.5123 0.0000 0.0000

0.1158

Horse Power Load Factor

7.0 Water Detail

7.1 Mitigation Measures Water

Install Low Flow Bathroom Faucet

Install Low Flow Kitchen Faucet

Install Low Flow Toilet

Install Low Flow Shower

Fuel Type

10.0 Vegetation

Use Water Efficient Irrigation System

8.0 Waste Detail

8.1 Mitigation Measures Waste

9.0 Operational Offroad

Equipment Type Number Hours/Day Days/Year

Total 8.9113 4.9000e-
004

0.0520 0.0000 1.9000e-
004

1.9000e-
004

1.9000e-
004

1.9000e-
004
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Peninsula Retail Partners Commercial/Restaurant

Riverside-South Coast County, Annual

1.0 Project Characteristics

1.1 Land Usage

Land Uses Size Metric Lot Acreage Floor Surface Area Population

Other Non-Asphalt Surfaces 2.98 Acre 2.98 129,808.80 0

Parking Lot 412.00 Space 3.71 164,800.00 0

Fast Food Restaurant with Drive Thru 2.00 1000sqft 0.05 2,000.00 0

Health Club 37.80 1000sqft 0.87 37,800.00 0

High Turnover (Sit Down Restaurant) 3.90 1000sqft 0.09 3,900.00 0

Supermarket 41.10 1000sqft 0.94 41,100.00 0

1.2 Other Project Characteristics

Urbanization Urban Wind Speed (m/s) 2.4 Precipitation Freq (Days) 28

Climate Zone 10 Operational Year 2017

Utility Company Riverside Public Utilities

CO2 Intensity 
(lb/MWhr)

1325.65 CH4 Intensity 
(lb/MWhr)

0.029 N2O Intensity 
(lb/MWhr)

0.006

1.3 User Entered Comments & Non-Default Data

Project Characteristics - 

Land Use - 

Construction Phase - Construction schedule provided by contractor

Off-road Equipment - 

Off-road Equipment - 

Off-road Equipment - 

Off-road Equipment - Information from contractor



Off-road Equipment - 

Off-road Equipment - Information from contractor

Off-road Equipment - phases moved

Trips and VMT - Information provided by contractor

On-road Fugitive Dust - 

Grading - Grading information provided by contractor

Architectural Coating - Architectural coatings as required by SCAQMD Rule 1113.

Vehicle Trips - Trips rates from traffic study, used peak day for all days.

Vechicle Emission Factors - Adjusted fleet mix for land uses.

Vechicle Emission Factors - Adjusted fleet mix for land uses.

Vechicle Emission Factors - Adjusted fleet mix for land uses.

Construction Off-road Equipment Mitigation - Dust control measures as required by SCAQMD Rule 403, assume all diesel equipment at least Tier 2.

Energy Mitigation - 

Water Mitigation - 

Table Name Column Name Default Value New Value

tblArchitecturalCoating EF_Nonresidential_Exterior 250.00 100.00

tblArchitecturalCoating EF_Nonresidential_Interior 250.00 100.00

tblConstEquipMitigation NumberOfEquipmentMitigated 0.00 1.00

tblConstEquipMitigation NumberOfEquipmentMitigated 0.00 1.00

tblConstEquipMitigation NumberOfEquipmentMitigated 0.00 2.00

tblConstEquipMitigation NumberOfEquipmentMitigated 0.00 3.00

tblConstEquipMitigation NumberOfEquipmentMitigated 0.00 1.00

tblConstEquipMitigation NumberOfEquipmentMitigated 0.00 1.00

tblConstEquipMitigation NumberOfEquipmentMitigated 0.00 1.00

tblConstEquipMitigation NumberOfEquipmentMitigated 0.00 2.00

tblConstEquipMitigation NumberOfEquipmentMitigated 0.00 2.00

tblConstEquipMitigation NumberOfEquipmentMitigated 0.00 5.00

tblConstEquipMitigation NumberOfEquipmentMitigated 0.00 11.00

tblConstEquipMitigation NumberOfEquipmentMitigated 0.00 1.00

tblConstEquipMitigation Tier No Change Tier 2

tblConstEquipMitigation Tier No Change Tier 2



tblConstEquipMitigation Tier No Change Tier 2

tblConstEquipMitigation Tier No Change Tier 2

tblConstEquipMitigation Tier No Change Tier 2

tblConstEquipMitigation Tier No Change Tier 2

tblConstEquipMitigation Tier No Change Tier 2

tblConstEquipMitigation Tier No Change Tier 2

tblConstEquipMitigation Tier No Change Tier 2

tblConstEquipMitigation Tier No Change Tier 2

tblConstEquipMitigation Tier No Change Tier 2

tblConstEquipMitigation Tier No Change Tier 2

tblConstructionPhase NumDays 20.00 55.00

tblConstructionPhase NumDays 230.00 110.00

tblConstructionPhase NumDays 20.00 10.00

tblConstructionPhase PhaseEndDate 6/14/2017 3/29/2017

tblConstructionPhase PhaseStartDate 3/30/2017 1/12/2017

tblGrading AcresOfGrading 10.00 8.21

tblGrading MaterialImported 0.00 500.00

tblOffRoadEquipment OffRoadEquipmentUnitAmount 2.00 1.00

tblProjectCharacteristics OperationalYear 2014 2017

tblVehicleEF HHD 0.04 0.03

tblVehicleEF HHD 0.04 0.03

tblVehicleEF HHD 0.04 0.03

tblVehicleEF LDA 0.46 0.70

tblVehicleEF LDA 0.46 0.70

tblVehicleEF LDA 0.46 0.70

tblVehicleEF LDT1 0.07 0.08

tblVehicleEF LDT1 0.07 0.08

tblVehicleEF LDT1 0.07 0.08

tblVehicleEF LDT2 0.18 0.08

tblVehicleEF LDT2 0.18 0.08

tblVehicleEF LDT2 0.18 0.08



tblVehicleEF LHD1 0.05 0.00

tblVehicleEF LHD1 0.05 0.00

tblVehicleEF LHD1 0.05 0.00

tblVehicleEF LHD2 7.3830e-003 0.00

tblVehicleEF LHD2 7.3830e-003 0.00

tblVehicleEF LHD2 7.3830e-003 0.00

tblVehicleEF MCY 6.4540e-003 3.7000e-003

tblVehicleEF MCY 6.4540e-003 3.7000e-003

tblVehicleEF MCY 6.4540e-003 3.7000e-003

tblVehicleEF MDV 0.17 0.10

tblVehicleEF MDV 0.17 0.10

tblVehicleEF MDV 0.17 0.10

tblVehicleEF MH 3.2420e-003 0.00

tblVehicleEF MH 3.2420e-003 0.00

tblVehicleEF MH 3.2420e-003 0.00

tblVehicleEF MHD 0.01 0.00

tblVehicleEF MHD 0.01 0.00

tblVehicleEF MHD 0.01 0.00

tblVehicleEF OBUS 9.5400e-004 0.00

tblVehicleEF OBUS 9.5400e-004 0.00

tblVehicleEF OBUS 9.5400e-004 0.00

tblVehicleEF SBUS 8.8400e-004 0.00

tblVehicleEF SBUS 8.8400e-004 0.00

tblVehicleEF SBUS 8.8400e-004 0.00

tblVehicleEF UBUS 1.0560e-003 0.00

tblVehicleEF UBUS 1.0560e-003 0.00

tblVehicleEF UBUS 1.0560e-003 0.00

tblVehicleTrips ST_TR 722.03 458.50

tblVehicleTrips ST_TR 20.87 32.93

tblVehicleTrips ST_TR 177.59 98.84

tblVehicleTrips SU_TR 542.72 458.50



tblVehicleTrips SU_TR 26.73 32.93

tblVehicleTrips SU_TR 166.44 98.84

496.12 458.50

tblVehicleTrips WD_TR 102.24 98.84

NOx CO SO2 Fugitive 
PM10

tblVehicleTrips WD_TR

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2

2.0 Emissions Summary

2.1 Overall Construction

Unmitigated Construction

ROG NBio- 
CO2

Total CO2 CH4

0.0000

N2O CO2e

Year tons/yr MT/yr

Exhaust 
PM10

PM10 
Total

2016 0.1779 1.5916 1.3371 2.0200e-
003

0.2076 0.0913 0.2989 0.0974 0.0849 0.1823 0.0000 178.0111 178.0111 0.0325 0.0000 178.6936

CO

2017 1.1693 1.1546 1.1341 2.1400e-
003

0.0759 0.0688 0.1447 0.0204 0.0648 0.0852 0.0000 179.3094 179.3094 0.0244

178.6935

179.8215

Total 1.3472 2.7462 2.4712 4.1600e-
003

0.0569 0.0000 358.51500.2835 0.1601 0.4436 0.1178 0.1497 0.2675

SO2 Fugitive 
PM10

Exhaust 
PM10

0.0000 357.3205 357.3205

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Mitigated Construction

ROG NOx

0.0000 179.3093 179.3093 0.0244 0.0000

Total CO2 CH4 N2O CO2e

Year tons/yr MT/yr

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

2016 0.0712 1.2174 1.1489 2.0200e-
003

0.1224 0.0391 0.1615 0.0516 0.0389 0.0905 0.0000 178.0110 178.0110 0.0325 0.0000

179.8214

Total 1.1667 2.2817 2.2801 4.1600e-
003

0.1983 0.0761 0.2744 0.0720 0.0756 0.1476 0.0000 357.3203 357.3203 0.0569 0.0000 358.5148

2017 1.0955 1.0643 1.1313 2.1400e-
003

0.0759 0.0370 0.1128 0.0204 0.0367 0.0571



CO2e

Unmitigated Operational

ROG NOx CO Total CO2 CH4

ROG NOx 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

2.0000e-
005

2.0000e-
005

0.0000 0.0124 0.0124 3.0000e-
005

0.0000 0.0131

Percent 
Reduction

13.40 16.92 7.73 0.00 0.00 0.00 0.0030.06 52.49 38.16 38.85 49.50 44.81

SO2 Fugitive 
PM10

Exhaust 
PM10

0.00 0.00 0.00

PM2.5 
Total

Bio- CO2 NBio- 
CO2

2.2 Overall Operational

0.1821 0.1530 1.0900e-
003

0.0138 0.0138 0.0138 0.0138 0.0000 1,695.164
1

1,695.1641 0.0366 0.0104

N2O CO2e

Category tons/yr MT/yr

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

Area 1.6260 6.0000e-
005

6.5000e-
003

0.0000 2.0000e-
005

2.0000e-
005

0.0000 0.0000 0.0000 0.0000 104.8875 0.0000 104.8875 6.1987 0.0000

1,699.158
5

Mobile 2.7689 4.1738 23.0504 0.0466 3.6371 0.0603 3.6974 0.9666 0.0555 1.0220 0.0000 3,456.326
4

3,456.3264 0.1358 0.0000 3,459.177
2

Energy 0.0200

ROG NOx CO Total CO2

235.0596

Water 0.0000 0.0000 0.0000 0.0000 2.8847 82.1569 85.0416 0.2981 7.3700e-
003

93.5854

Waste

0.0000 0.0124 0.0124 3.0000e-
005

0.0000 0.0131

Total 4.4150 4.3559 23.2099 0.0476 6.6691 0.0178 5,486.993
8

3.6371 0.0741 3.7112 0.9666 0.0693 1.0359

SO2 Fugitive 
PM10

Exhaust 
PM10

107.7722 5,233.659
8

5,341.4320

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Mitigated Operational

0.0138 0.0138 0.0138 0.0138 0.0000 1,695.164
1

1,695.1641 0.0366 0.0104

CH4 N2O CO2e

Category tons/yr MT/yr

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

Area 1.6260 6.0000e-
005

6.5000e-
003

0.0000 2.0000e-
005

2.0000e-
005

2.0000e-
005

2.0000e-
005

1,699.158
5

Mobile 2.7689 4.1738 23.0504 0.0466 3.6371 0.0603 3.6974 0.9666 0.0555 1.0220 0.0000 3,456.326
4

3,456.3264 0.1358 0.0000 3,459.177
2

Energy 0.0200 0.1821 0.1530 1.0900e-
003



0.0000 0.0000 104.8875 0.0000 104.8875 6.1987 0.0000

5,325.9477 6.6095 0.0163

235.0596

Water 0.0000 0.0000 0.0000 0.0000 2.3078 67.2495 69.5573 0.2385 5.8900e-
003

76.3915

Waste 0.0000 0.0000

5,469.799
8

ROG NOx 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

Total 4.4150 4.3559 23.2099 0.0476 3.6371 0.0741 3.7112 0.9666 0.0693 1.0359 107.1952 5,218.752
4

Percent 
Reduction

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.54 0.28 0.29 0.89 8.32 0.31

3.0 Construction Detail

Construction Phase

Phase 
Number

Phase Name Phase Type Start Date End Date Num Days 
Week

Num Days Phase Description

1 Site Preparation Site Preparation 9/1/2016 9/14/2016 5 10

2 Trenching Trenching 9/15/2016 9/28/2016 5 10

3 Grading Grading 9/29/2016 10/26/2016 5 20

4 Building Construction Building Construction 10/27/2016 3/29/2017 5 110

5 Architectural Coating Architectural Coating 1/12/2017 3/29/2017 5 55

6 Paving Paving 3/30/2017 4/12/2017 5 10

Acres of Grading (Site Preparation Phase): 0

Acres of Grading (Grading Phase): 8.21

Acres of Paving: 0

Residential Indoor: 0; Residential Outdoor: 0; Non-Residential Indoor: 329,329; Non-Residential Outdoor: 109,776 (Architectural Coating 

OffRoad Equipment

Phase Name Offroad Equipment Type Amount Usage Hours Horse Power Load Factor

Site Preparation Rubber Tired Dozers 3 8.00 255 0.40

Site Preparation Tractors/Loaders/Backhoes 4 8.00 97 0.37

Trenching Excavators 1 8.00 162 0.38



Trenching Rubber Tired Dozers 1 8.00 255 0.40

Trenching Tractors/Loaders/Backhoes 1 8.00 97 0.37

Grading Excavators 1 8.00 162 0.38

Grading Graders 1 8.00 174 0.41

Grading Rubber Tired Dozers 1 8.00 255 0.40

Grading Tractors/Loaders/Backhoes 3 8.00 97 0.37

Building Construction Cranes 1 7.00 226 0.29

Building Construction Forklifts 3 8.00 89 0.20

Building Construction Generator Sets 1 8.00 84 0.74

Building Construction Tractors/Loaders/Backhoes 3 7.00 97 0.37

Building Construction Welders 1 8.00 46 0.45

Architectural Coating Air Compressors 1 6.00 78 0.48

Paving Pavers 1 8.00 125 0.42

Paving Paving Equipment 2 8.00 130 0.36

Paving Rollers 2 8.00 80 0.38

Trips and VMT

Phase Name Offroad Equipment 
Count

Worker Trip 
Number

Vendor Trip 
Number

Hauling Trip 
Number

Worker Trip 
Length

Vendor Trip 
Length

Hauling Trip 
Length

Worker Vehicle 
Class

Vendor 
Vehicle Class

Hauling 
Vehicle Class

Site Preparation 7 18.00 0.00 0.00 14.70 6.90 20.00 LD_Mix HDT_Mix HHDT

Trenching 3 8.00 0.00 0.00 14.70 6.90 20.00 LD_Mix HDT_Mix HHDT

Grading 6 15.00 0.00 63.00 14.70 6.90 20.00 LD_Mix HDT_Mix HHDT

Building Construction 9 155.00 62.00 0.00 14.70 6.90 20.00 LD_Mix HDT_Mix HHDT

Architectural Coating 1 31.00 0.00 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

3.1 Mitigation Measures Construction

Use Cleaner Engines for Construction Equipment

Water Exposed Area

Reduce Vehicle Speed on Unpaved Roads



3.2 Site Preparation - 2016

Unmitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Total CO2 CH4 N2O CO2e

18.4386 18.4386 5.5600e-
003

0.0000

Category tons/yr MT/yr

Fugitive Dust 0.0903 0.0000 0.0903 0.0497 0.0000 0.0497 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

18.5554

Total 0.0254 0.2732 0.2055 2.0000e-
004

0.0903 0.0147 0.1050 0.0497 0.0135 0.0632 0.0000 18.4386 18.4386 5.5600e-
003

0.0000 18.5554

Off-Road 0.0254 0.2732 0.2055 2.0000e-
004

0.0147 0.0147 0.0135 0.0135 0.0000

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Total CO2

0.0000 0.0000 0.0000 0.0000

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

0.0000

Worker 3.1000e-
004

4.5000e-
004

4.5600e-
003

1.0000e-
005

9.9000e-
004

1.0000e-
005

1.0000e-
003

2.6000e-
004

1.0000e-
005

2.7000e-
004

0.0000 0.8392 0.8392 4.0000e-
005

0.0000 0.8400

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 3.1000e-
004

4.5000e-
004

4.5600e-
003

1.0000e-
005

4.0000e-
005

0.0000 0.84009.9000e-
004

1.0000e-
005

1.0000e-
003

2.6000e-
004

1.0000e-
005

2.7000e-
004

SO2 Fugitive 
PM10

Exhaust 
PM10

0.0000 0.8392 0.8392

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Mitigated Construction On-Site

ROG NOx CO Total CO2 CH4 N2O CO2ePM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5



Category tons/yr MT/yr

Fugitive Dust 0.0407 0.0000 0.0407 0.0223 0.0000 0.0223 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 6.1500e-
003

0.1721 0.1170 2.0000e-
004

4.8100e-
003

4.8100e-
003

4.8100e-
003

4.8100e-
003

0.0000 18.4385 18.4385 5.5600e-
003

0.0000 18.5553

Total 6.1500e-
003

0.1721 0.1170 2.0000e-
004

5.5600e-
003

0.0000 18.55530.0407 4.8100e-
003

0.0455 0.0223 4.8100e-
003

0.0272

SO2 Fugitive 
PM10

Exhaust 
PM10

0.0000 18.4385 18.4385

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Mitigated Construction Off-Site

ROG NOx CO

0.0000 0.0000 0.0000 0.0000

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

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

0.0000

Worker 3.1000e-
004

4.5000e-
004

4.5600e-
003

1.0000e-
005

9.9000e-
004

1.0000e-
005

1.0000e-
003

2.6000e-
004

1.0000e-
005

2.7000e-
004

0.0000 0.8392 0.8392 4.0000e-
005

0.0000 0.8400

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 3.1000e-
004

4.5000e-
004

4.5600e-
003

1.0000e-
005

4.0000e-
005

0.0000 0.84009.9000e-
004

1.0000e-
005

1.0000e-
003

2.6000e-
004

1.0000e-
005

2.7000e-
004

SO2 Fugitive 
PM10

Exhaust 
PM10

0.0000 0.8392 0.8392

PM2.5 
Total

Bio- CO2 NBio- 
CO2

3.3 Trenching - 2016

Unmitigated Construction On-Site

ROG NOx CO Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

Off-Road 9.8400e-
003

0.1078 0.0816 9.0000e-
005

5.5700e-
003

5.5700e-
003

5.1200e-
003

5.1200e-
003

0.0000 8.1512 8.1512 2.4600e-
003

0.0000 8.2028

Total 9.8400e-
003

0.1078 0.0816 9.0000e-
005

2.4600e-
003

0.0000 8.20285.5700e-
003

5.5700e-
003

5.1200e-
003

5.1200e-
003

0.0000 8.1512 8.1512



SO2 Fugitive 
PM10

Exhaust 
PM10

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Unmitigated Construction Off-Site

ROG NOx CO Total CO2

0.0000 0.0000 0.0000 0.0000

CH4 N2O CO2e

Category tons/yr MT/yr

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

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

0.0000

Worker 1.4000e-
004

2.0000e-
004

2.0300e-
003

0.0000 4.4000e-
004

0.0000 4.4000e-
004

1.2000e-
004

0.0000 1.2000e-
004

0.0000 0.3730 0.3730 2.0000e-
005

0.0000 0.3733

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 1.4000e-
004

2.0000e-
004

2.0300e-
003

0.0000 2.0000e-
005

0.0000 0.37334.4000e-
004

0.0000 4.4000e-
004

1.2000e-
004

0.0000 1.2000e-
004

SO2 Fugitive 
PM10

Exhaust 
PM10

0.0000 0.3730 0.3730

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Mitigated Construction On-Site

ROG NOx CO Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

Off-Road 2.8400e-
003

0.0750 0.0552 9.0000e-
005

2.0900e-
003

2.0900e-
003

2.0900e-
003

2.0900e-
003

0.0000 8.1512 8.1512 2.4600e-
003

0.0000 8.2028

Total 2.8400e-
003

0.0750 0.0552 9.0000e-
005

2.4600e-
003

0.0000 8.20282.0900e-
003

2.0900e-
003

2.0900e-
003

2.0900e-
003

SO2 Fugitive 
PM10

Exhaust 
PM10

0.0000 8.1512 8.1512

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Mitigated Construction Off-Site

ROG NOx CO Total CO2 CH4 N2O CO2ePM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5



0.0000 0.0000 0.0000 0.0000

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

0.0000

Worker 1.4000e-
004

2.0000e-
004

2.0300e-
003

0.0000 4.4000e-
004

0.0000 4.4000e-
004

1.2000e-
004

0.0000 1.2000e-
004

0.0000 0.3730 0.3730 2.0000e-
005

0.0000 0.3733

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 1.4000e-
004

2.0000e-
004

2.0300e-
003

0.0000 2.0000e-
005

0.0000 0.37334.4000e-
004

0.0000 4.4000e-
004

1.2000e-
004

0.0000 1.2000e-
004

SO2 Fugitive 
PM10

Exhaust 
PM10

0.0000 0.3730 0.3730

PM2.5 
Total

Bio- CO2 NBio- 
CO2

3.4 Grading - 2016

Unmitigated Construction On-Site

ROG NOx CO Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

Fugitive Dust 0.0646 0.0000 0.0646 0.0336 0.0000 0.0336 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.0367 0.3845 0.2608 3.0000e-
004

0.0220 0.0220 0.0202 0.0202 0.0000 28.0664 28.0664 8.4700e-
003

0.0000 28.2442

Total 0.0367 0.3845 0.2608 3.0000e-
004

8.4700e-
003

0.0000 28.24420.0646 0.0220 0.0866 0.0336 0.0202 0.0538

SO2 Fugitive 
PM10

Exhaust 
PM10

0.0000 28.0664 28.0664

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Unmitigated Construction Off-Site

ROG NOx CO

0.0000 0.0000 0.0000 0.0000

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

Hauling 4.9000e-
004

8.8000e-
003

6.0100e-
003

2.0000e-
005

5.4000e-
004

1.5000e-
004

6.9000e-
004

1.5000e-
004

1.4000e-
004

2.9000e-
004

0.0000 2.0500 2.0500 1.0000e-
005

0.0000 2.0503

0.0000

Worker 5.2000e-
004

7.5000e-
004

7.6000e-
003

2.0000e-
005

1.6500e-
003

1.0000e-
005

1.6600e-
003

4.4000e-
004

1.0000e-
005

4.5000e-
004

0.0000 1.3986 1.3986 7.0000e-
005

0.0000 1.4000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000



Total 1.0100e-
003

9.5500e-
003

0.0136 4.0000e-
005

8.0000e-
005

0.0000 3.45032.1900e-
003

1.6000e-
004

2.3500e-
003

5.9000e-
004

1.5000e-
004

7.4000e-
004

SO2 Fugitive 
PM10

Exhaust 
PM10

0.0000 3.4487 3.4487

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Mitigated Construction On-Site

ROG NOx CO Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

Fugitive Dust 0.0291 0.0000 0.0291 0.0151 0.0000 0.0151 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.0110 0.2626 0.2038 3.0000e-
004

8.2300e-
003

8.2300e-
003

8.2300e-
003

8.2300e-
003

0.0000 28.0664 28.0664 8.4700e-
003

0.0000 28.2441

Total 0.0110 0.2626 0.2038 3.0000e-
004

8.4700e-
003

0.0000 28.24410.0291 8.2300e-
003

0.0373 0.0151 8.2300e-
003

0.0233

SO2 Fugitive 
PM10

Exhaust 
PM10

0.0000 28.0664 28.0664

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Mitigated Construction Off-Site

ROG NOx CO

0.0000 0.0000 0.0000 0.0000

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

Hauling 4.9000e-
004

8.8000e-
003

6.0100e-
003

2.0000e-
005

5.4000e-
004

1.5000e-
004

6.9000e-
004

1.5000e-
004

1.4000e-
004

2.9000e-
004

0.0000 2.0500 2.0500 1.0000e-
005

0.0000 2.0503

0.0000

Worker 5.2000e-
004

7.5000e-
004

7.6000e-
003

2.0000e-
005

1.6500e-
003

1.0000e-
005

1.6600e-
003

4.4000e-
004

1.0000e-
005

4.5000e-
004

0.0000 1.3986 1.3986 7.0000e-
005

0.0000 1.4000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 1.0100e-
003

9.5500e-
003

0.0136 4.0000e-
005

8.0000e-
005

0.0000 3.45032.1900e-
003

1.6000e-
004

2.3500e-
003

5.9000e-
004

1.5000e-
004

7.4000e-
004

0.0000 3.4487 3.4487

3.5 Building Construction - 2016

Unmitigated Construction On-Site



SO2 Fugitive 
PM10

Exhaust 
PM10

PM2.5 
Total

Bio- CO2 NBio- 
CO2

ROG NOx CO Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

Off-Road 0.0801 0.6699 0.4349 6.3000e-
004

0.0462 0.0462 0.0434 0.0434 0.0000 56.9061 56.9061 0.0141 0.0000 57.2025

Total 0.0801 0.6699 0.4349 6.3000e-
004

0.0141 0.0000 57.20250.0462 0.0462 0.0434 0.0434

SO2 Fugitive 
PM10

Exhaust 
PM10

0.0000 56.9061 56.9061

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Unmitigated Construction Off-Site

ROG NOx CO Total CO2

27.8248 27.8248 1.8000e-
004

0.0000

CH4 N2O CO2e

Category tons/yr MT/yr

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

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

27.8287

Worker 0.0125 0.0183 0.1845 4.5000e-
004

0.0400 2.5000e-
004

0.0403 0.0106 2.3000e-
004

0.0109 0.0000 33.9633 33.9633 1.5800e-
003

0.0000 33.9965

Vendor 0.0120 0.1278 0.1496 3.1000e-
004

9.0400e-
003

2.3800e-
003

0.0114 2.5900e-
003

2.1900e-
003

4.7800e-
003

0.0000

Total 0.0245 0.1461 0.3341 7.6000e-
004

1.7600e-
003

0.0000 61.82520.0491 2.6300e-
003

0.0517 0.0132 2.4200e-
003

0.0157

SO2 Fugitive 
PM10

Exhaust 
PM10

0.0000 61.7881 61.7881

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Mitigated Construction On-Site

ROG NOx CO Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

Off-Road 0.0253 0.5514 0.4187 6.3000e-
004

0.0212 0.0212 0.0212 0.0212 0.0000 56.9060 56.9060 0.0141 0.0000 57.2024

Total 0.0253 0.5514 0.4187 6.3000e-
004

0.0141 0.0000 57.20240.0212 0.0212 0.0212 0.0212 0.0000 56.9060 56.9060



SO2 Fugitive 
PM10

Exhaust 
PM10

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Mitigated Construction Off-Site

ROG NOx CO Total CO2

27.8248 27.8248 1.8000e-
004

0.0000

CH4 N2O CO2e

Category tons/yr MT/yr

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

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

27.8287

Worker 0.0125 0.0183 0.1845 4.5000e-
004

0.0400 2.5000e-
004

0.0403 0.0106 2.3000e-
004

0.0109 0.0000 33.9633 33.9633 1.5800e-
003

0.0000 33.9965

Vendor 0.0120 0.1278 0.1496 3.1000e-
004

9.0400e-
003

2.3800e-
003

0.0114 2.5900e-
003

2.1900e-
003

4.7800e-
003

0.0000

Total 0.0245 0.1461 0.3341 7.6000e-
004

1.7600e-
003

0.0000 61.82520.0491 2.6300e-
003

0.0517 0.0132 2.4200e-
003

0.0157

SO2 Fugitive 
PM10

Exhaust 
PM10

0.0000 61.7881 61.7881

PM2.5 
Total

Bio- CO2 NBio- 
CO2

3.5 Building Construction - 2017

Unmitigated Construction On-Site

ROG NOx CO Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

Off-Road 0.0977 0.8318 0.5711 8.4000e-
004

0.0561 0.0561 0.0527 0.0527 0.0000 75.4359 75.4359 0.0186 0.0000 75.8258

Total 0.0977 0.8318 0.5711 8.4000e-
004

0.0186 0.0000 75.82580.0561 0.0561 0.0527 0.0527 0.0000 75.4359 75.4359

Unmitigated Construction Off-Site



SO2 Fugitive 
PM10

Exhaust 
PM10

PM2.5 
Total

Bio- CO2 NBio- 
CO2

ROG NOx CO Total CO2

36.6669 36.6669 2.4000e-
004

0.0000

CH4 N2O CO2e

Category tons/yr MT/yr

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

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

36.6719

Worker 0.0150 0.0220 0.2213 6.1000e-
004

0.0537 3.3000e-
004

0.0540 0.0143 3.1000e-
004

0.0146 0.0000 43.7186 43.7186 1.9400e-
003

0.0000 43.7595

Vendor 0.0144 0.1553 0.1892 4.1000e-
004

0.0121 2.8600e-
003

0.0150 3.4700e-
003

2.6300e-
003

6.1000e-
003

0.0000

Total 0.0294 0.1773 0.4106 1.0200e-
003

2.1800e-
003

0.0000 80.43140.0658 3.1900e-
003

0.0690 0.0177 2.9400e-
003

0.0207

SO2 Fugitive 
PM10

Exhaust 
PM10

0.0000 80.3856 80.3856

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Mitigated Construction On-Site

ROG NOx CO Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

Off-Road 0.0340 0.7390 0.5612 8.4000e-
004

0.0284 0.0284 0.0284 0.0284 0.0000 75.4358 75.4358 0.0186 0.0000 75.8257

Total 0.0340 0.7390 0.5612 8.4000e-
004

0.0186 0.0000 75.82570.0284 0.0284 0.0284 0.0284

SO2 Fugitive 
PM10

Exhaust 
PM10

0.0000 75.4358 75.4358

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Mitigated Construction Off-Site

ROG NOx CO Total CO2

36.6669 36.6669 2.4000e-
004

0.0000

CH4 N2O CO2e

Category tons/yr MT/yr

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

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

36.6719Vendor 0.0144 0.1553 0.1892 4.1000e-
004

0.0121 2.8600e-
003

0.0150 3.4700e-
003

2.6300e-
003

6.1000e-
003

0.0000



Worker 0.0150 0.0220 0.2213 6.1000e-
004

0.0537 3.3000e-
004

0.0540 0.0143 3.1000e-
004

0.0146 0.0000 43.7186 43.7186 1.9400e-
003

0.0000 43.7595

Total 0.0294 0.1773 0.4106 1.0200e-
003

2.1800e-
003

0.0000 80.43140.0658 3.1900e-
003

0.0690 0.0177 2.9400e-
003

0.0207

SO2 Fugitive 
PM10

Exhaust 
PM10

0.0000 80.3856 80.3856

PM2.5 
Total

Bio- CO2 NBio- 
CO2

3.6 Architectural Coating - 2017

Unmitigated Construction On-Site

ROG NOx CO Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

Archit. Coating 1.0176 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 9.1400e-
003

0.0601 0.0514 8.0000e-
005

4.7700e-
003

4.7700e-
003

4.7700e-
003

4.7700e-
003

0.0000 7.0215 7.0215 7.4000e-
004

0.0000 7.0370

Total 1.0268 0.0601 0.0514 8.0000e-
005

7.4000e-
004

0.0000 7.03704.7700e-
003

4.7700e-
003

4.7700e-
003

4.7700e-
003

SO2 Fugitive 
PM10

Exhaust 
PM10

0.0000 7.0215 7.0215

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Unmitigated Construction Off-Site

ROG NOx CO

0.0000 0.0000 0.0000 0.0000

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

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

0.0000

Worker 2.6100e-
003

3.8400e-
003

0.0387 1.1000e-
004

9.3700e-
003

6.0000e-
005

9.4300e-
003

2.4900e-
003

5.0000e-
005

2.5400e-
003

0.0000 7.6334 7.6334 3.4000e-
004

0.0000 7.6405

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 2.6100e-
003

3.8400e-
003

0.0387 1.1000e-
004

3.4000e-
004

0.0000 7.64059.3700e-
003

6.0000e-
005

9.4300e-
003

2.4900e-
003

5.0000e-
005

2.5400e-
003

0.0000 7.6334 7.6334

Mitigated Construction On-Site



SO2 Fugitive 
PM10

Exhaust 
PM10

PM2.5 
Total

Bio- CO2 NBio- 
CO2

ROG NOx CO Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

Archit. Coating 1.0176 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 3.1300e-
003

0.0647 0.0504 8.0000e-
005

2.6100e-
003

2.6100e-
003

2.6100e-
003

2.6100e-
003

0.0000 7.0214 7.0214 7.4000e-
004

0.0000 7.0370

Total 1.0208 0.0647 0.0504 8.0000e-
005

7.4000e-
004

0.0000 7.03702.6100e-
003

2.6100e-
003

2.6100e-
003

2.6100e-
003

SO2 Fugitive 
PM10

Exhaust 
PM10

0.0000 7.0214 7.0214

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Mitigated Construction Off-Site

ROG NOx CO

0.0000 0.0000 0.0000 0.0000

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

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

0.0000

Worker 2.6100e-
003

3.8400e-
003

0.0387 1.1000e-
004

9.3700e-
003

6.0000e-
005

9.4300e-
003

2.4900e-
003

5.0000e-
005

2.5400e-
003

0.0000 7.6334 7.6334 3.4000e-
004

0.0000 7.6405

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 2.6100e-
003

3.8400e-
003

0.0387 1.1000e-
004

3.4000e-
004

0.0000 7.64059.3700e-
003

6.0000e-
005

9.4300e-
003

2.4900e-
003

5.0000e-
005

2.5400e-
003

SO2 Fugitive 
PM10

Exhaust 
PM10

0.0000 7.6334 7.6334

PM2.5 
Total

Bio- CO2 NBio- 
CO2

3.7 Paving - 2017

Unmitigated Construction On-Site

ROG NOx CO Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

Off-Road 7.7400e-
003

0.0813 0.0595 9.0000e-
005

4.7000e-
003

4.7000e-
003

4.3200e-
003

4.3200e-
003

0.0000 8.2511 8.2511 2.5300e-
003

0.0000 8.3041



Paving 4.8600e-
003

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 0.0126 0.0813 0.0595 9.0000e-
005

2.5300e-
003

0.0000 8.30414.7000e-
003

4.7000e-
003

4.3200e-
003

4.3200e-
003

SO2 Fugitive 
PM10

Exhaust 
PM10

0.0000 8.2511 8.2511

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Unmitigated Construction Off-Site

ROG NOx CO

0.0000 0.0000 0.0000 0.0000

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

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

0.0000

Worker 2.0000e-
004

2.9000e-
004

2.9500e-
003

1.0000e-
005

7.1000e-
004

0.0000 7.2000e-
004

1.9000e-
004

0.0000 1.9000e-
004

0.0000 0.5820 0.5820 3.0000e-
005

0.0000 0.5826

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 2.0000e-
004

2.9000e-
004

2.9500e-
003

1.0000e-
005

3.0000e-
005

0.0000 0.58267.1000e-
004

0.0000 7.2000e-
004

1.9000e-
004

0.0000 1.9000e-
004

SO2 Fugitive 
PM10

Exhaust 
PM10

0.0000 0.5820 0.5820

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Mitigated Construction On-Site

ROG NOx CO Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

Off-Road 3.6800e-
003

0.0792 0.0675 9.0000e-
005

2.6800e-
003

2.6800e-
003

2.6800e-
003

2.6800e-
003

0.0000 8.2510 8.2510 2.5300e-
003

0.0000 8.3041

Paving 4.8600e-
003

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 8.5400e-
003

0.0792 0.0675 9.0000e-
005

2.5300e-
003

0.0000 8.30412.6800e-
003

2.6800e-
003

2.6800e-
003

2.6800e-
003

0.0000 8.2510 8.2510

Mitigated Construction Off-Site



SO2 Fugitive 
PM10

Exhaust 
PM10

PM2.5 
Total

Bio- CO2 NBio- 
CO2

ROG NOx CO

0.0000 0.0000 0.0000 0.0000

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

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

0.0000

Worker 2.0000e-
004

2.9000e-
004

2.9500e-
003

1.0000e-
005

7.1000e-
004

0.0000 7.2000e-
004

1.9000e-
004

0.0000 1.9000e-
004

0.0000 0.5820 0.5820 3.0000e-
005

0.0000 0.5826

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 2.0000e-
004

2.9000e-
004

2.9500e-
003

1.0000e-
005

3.0000e-
005

0.0000 0.58267.1000e-
004

0.0000 7.2000e-
004

1.9000e-
004

0.0000 1.9000e-
004

CO SO2 Fugitive 
PM10

0.0000 0.5820 0.5820

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2

4.0 Operational Detail - Mobile

4.1 Mitigation Measures Mobile

ROG NOx NBio- 
CO2

3,456.3264 0.1358 0.0000

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Exhaust 
PM10

PM10 
Total

Unmitigated 2.7689 4.1738 23.0504 0.0466 3.6371 0.0603 3.6974 0.9666 0.0555 1.0220 0.0000 3,456.326
4

3,456.3264 0.1358 0.0000 3,459.177
2

3,459.177
2

4.2 Trip Summary Information

Average Daily Trip Rate Unmitigated Mitigated

Land Use Weekday Saturday Sunday Annual VMT Annual VMT

Fast Food Restaurant with Drive Thru 917.00 917.00 917.00 965,039 965,039

Mitigated 2.7689 4.1738 23.0504 0.0466 3.6371 0.0603 3.6974 0.9666 0.0555 1.0220 0.0000 3,456.326
4

Health Club 1,244.75 1,244.75 1244.75 2,662,244 2,662,244

High Turnover (Sit Down Restaurant) 495.89 617.64 514.18 703,073 703,073

Other Non-Asphalt Surfaces 0.00 0.00 0.00



Parking Lot 0.00 0.00 0.00

Supermarket 4,062.32 4,062.32 4062.32 5,360,118 5,360,118

Total 6,719.96 6,841.72 6,738.25 9,690,474 9,690,474

4.3 Trip Type Information

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

Fast Food Restaurant with Drive 
Thru

16.60 8.40 6.90 2.20 78.80 19.00 29 21 50

Health Club 16.60 8.40 6.90 16.90 64.10 19.00 52 39 9

High Turnover (Sit Down 
Restaurant)

16.60 8.40 6.90 8.50 72.50 19.00 37 20 43

Other Non-Asphalt Surfaces 16.60 8.40 6.90 0.00 0.00 0.00 0 0 0

Parking Lot 16.60 8.40 6.90 0.00 0.00 0.00 0 0 0

Supermarket 16.60 8.40 6.90 6.50 74.50 19.00 34 30 36

LDA LDT1 LDT2 MDV LHD1 LHD2 MHD HHD OBUS UBUS MCY SBUS MH

0.702800 0.080300 0.080300 0.100400 0.000000 0.000000 0.000000 0.032500 0.000000 0.000000 0.003700 0.000000 0.000000

5.0 Energy Detail

4.4 Fleet Mix

Historical Energy Use: N

5.1 Mitigation Measures Energy

3.6300e-
003

199.4199

Exceed Title 24

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Total CO2 CH4 N2O CO2e

0.1530 1.0900e-
003

0.0138 0.0138 0.0138 0.0138 0.0000 198.2136 198.2136 3.8000e-
003

3.6300e-
003

Category tons/yr MT/yr

NaturalGas 
Mitigated

0.0200 0.1821 0.1530 1.0900e-
003

0.0138 0.0138 0.0138 0.0138 0.0000 198.2136 198.2136 3.8000e-
003

199.4199

Electricity 
Mitigated

0.0000 0.0000 0.0000 0.0000 0.0000 1,496.950
5

1,496.9505 0.0328 6.7800e-
003

1,499.738
6

NaturalGas 
Unmitigated

0.0200 0.1821



6.7800e-
003

1,499.738
6

5.2 Energy by Land Use - NaturalGas

0.0000 0.0000 0.0000 0.0000 0.0000 1,496.950
5

1,496.9505

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2

Unmitigated

NaturalGa
s Use

ROG NOx Total CO2

Electricity 
Unmitigated

0.0328

CH4 N2O CO2e

Land Use kBTU/yr tons/yr MT/yr

PM10 
Total

Fugitive 
PM2.5

Fast Food 
Restaurant with 

Drive Thru

555020 2.9900e-
003

0.0272 0.0229 1.6000e-
004

2.0700e-
003

2.0700e-
003

2.0700e-
003

2.0700e-
003

0.0000 29.6180 29.6180 5.7000e-
004

5.4000e-
004

29.7982

CO SO2 Fugitive 
PM10

Exhaust 
PM10

58.1066

Health Club 1.25836e+
006

6.7900e-
003

0.0617 0.0518 3.7000e-
004

4.6900e-
003

4.6900e-
003

4.6900e-
003

4.6900e-
003

0.0000 67.1510 67.1510 1.2900e-
003

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

1.2300e-
003

67.5597

High Turnover (Sit 
Down Restaurant)

1.08229e+
006

5.8400e-
003

0.0531 0.0446 3.2000e-
004

4.0300e-
003

4.0300e-
003

4.0300e-
003

4.0300e-
003

0.0000 57.7551 57.7551 1.1100e-
003

1.0600e-
003

3.0500e-
003

3.0500e-
003

0.0000 43.6896 43.6896 8.4000e-
004

0.0000 0.0000

Parking Lot 0 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Other Non-Asphalt 
Surfaces

0 0.0000 0.0000

8.0000e-
004

43.9555

Total 0.0200 0.1821 0.1529 1.0900e-
003

0.0138 0.0138 0.0138 0.0138 0.0000 198.2136 198.2136 3.8100e-
003

3.6300e-
003

199.4199

Supermarket 818712 4.4100e-
003

0.0401 0.0337 2.4000e-
004

3.0500e-
003

3.0500e-
003

Mitigated

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

Fast Food 
Restaurant with 

Drive Thru

555020 2.9900e-
003

0.0272 0.0229 1.6000e-
004

2.0700e-
003

2.0700e-
003

2.0700e-
003

2.0700e-
003

0.0000 29.6180 29.6180 5.7000e-
004

5.4000e-
004

29.7982

58.1066

Health Club 1.25836e+
006

6.7900e-
003

0.0617 0.0518 3.7000e-
004

4.6900e-
003

4.6900e-
003

4.6900e-
003

4.6900e-
003

0.0000 67.1510 67.1510 1.2900e-
003

1.2300e-
003

67.5597

High Turnover (Sit 
Down Restaurant)

1.08229e+
006

5.8400e-
003

0.0531 0.0446 3.2000e-
004

4.0300e-
003

4.0300e-
003

4.0300e-
003

4.0300e-
003

0.0000 57.7551 57.7551 1.1100e-
003

1.0600e-
003



0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

3.0500e-
003

3.0500e-
003

0.0000 43.6896 43.6896 8.4000e-
004

0.0000 0.0000

Parking Lot 0 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Other Non-Asphalt 
Surfaces

0 0.0000 0.0000

8.0000e-
004

43.9555

Total 0.0200 0.1821 0.1529 1.0900e-
003

0.0138 0.0138 0.0138 0.0138 0.0000 198.2136 198.2136 3.8100e-
003

3.6300e-
003

199.4199

Supermarket 818712 4.4100e-
003

0.0401 0.0337 2.4000e-
004

3.0500e-
003

3.0500e-
003

5.3 Energy by Land Use - Electricity

Unmitigated

Electricity 
Use

Total CO2 CH4 N2O CO2e

Land Use kWh/yr t
o
n

MT/yr

Fast Food 
Restaurant with 

Drive Thru

104800 63.0167 1.3800e-
003

2.9000e-
004

63.1341

Health Club 418446 251.6136 5.5000e-
003

1.1400e-
003

252.0822

0.0000 0.0000

High Turnover (Sit 
Down Restaurant)

204360 122.8826 2.6900e-
003

5.6000e-
004

87.2036 1.9100e-
003

3.9000e-
004

123.1115

Other Non-Asphalt 
Surfaces

0 0.0000 0.0000

87.3660

Supermarket 1.61687e+
006

972.2340 0.0213 4.4000e-
003

974.0448

Parking Lot 145024

Total 1,496.9505 0.0328 6.7800e-
003

1,499.738
6

Mitigated

Electricity 
Use

Total CO2 CH4 N2O CO2e

Land Use kWh/yr t
o
n

MT/yr



Fast Food 
Restaurant with 

Drive Thru

104800 63.0167 1.3800e-
003

2.9000e-
004

63.1341

Health Club 418446 251.6136 5.5000e-
003

1.1400e-
003

252.0822

0.0000 0.0000

High Turnover (Sit 
Down Restaurant)

204360 122.8826 2.6900e-
003

5.6000e-
004

87.2036 1.9100e-
003

3.9000e-
004

123.1115

Other Non-Asphalt 
Surfaces

0 0.0000 0.0000

87.3660

Supermarket 1.61687e+
006

972.2340 0.0213 4.4000e-
003

974.0448

Parking Lot 145024

NOx CO SO2 Fugitive 
PM10

Total 1,496.9505 0.0328 6.7800e-
003

0.0000

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2

1,499.738
6

6.0 Area Detail

6.1 Mitigation Measures Area

ROG NBio- 
CO2

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Exhaust 
PM10

PM10 
Total

CO

Unmitigated 1.6260 6.0000e-
005

6.5000e-
003

0.0000 2.0000e-
005

2.0000e-
005

2.0000e-
005

2.0000e-
005

0.0000 0.0124 0.0124 3.0000e-
005

0.0131

Mitigated 1.6260 6.0000e-
005

6.5000e-
003

0.0000 3.0000e-
005

0.0000 0.01312.0000e-
005

2.0000e-
005

2.0000e-
005

2.0000e-
005

SO2 Fugitive 
PM10

Exhaust 
PM10

0.0000 0.0124 0.0124

PM2.5 
Total

Bio- CO2 NBio- 
CO2

6.2 Area by SubCategory

Unmitigated

ROG NOx Total CO2 CH4 N2O CO2e

SubCategory tons/yr MT/yr

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5



0.0000

0.0000 0.0000 0.0000 0.0000 0.0000

Architectural 
Coating

0.2544 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total CO2

0.0000

Landscaping 6.3000e-
004

6.0000e-
005

6.5000e-
003

0.0000 2.0000e-
005

2.0000e-
005

2.0000e-
005

2.0000e-
005

0.0000 0.0124 0.0124 3.0000e-
005

0.0000 0.0131

Consumer 
Products

1.3710 0.0000 0.0000 0.0000 0.0000

0.0000

Total 1.6260 6.0000e-
005

6.5000e-
003

0.0000 3.0000e-
005

0.0000 0.01312.0000e-
005

2.0000e-
005

2.0000e-
005

2.0000e-
005

SO2 Fugitive 
PM10

Exhaust 
PM10

0.0000 0.0124 0.0124

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Mitigated

ROG NOx CO

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

CH4 N2O CO2e

SubCategory tons/yr MT/yr

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

Architectural 
Coating

0.2544 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

3.0000e-
005

0.0000

0.0000

Landscaping 6.3000e-
004

6.0000e-
005

6.5000e-
003

0.0000 2.0000e-
005

2.0000e-
005

2.0000e-
005

2.0000e-
005

0.0000 0.0124 0.0124 3.0000e-
005

0.0000 0.0131

Consumer 
Products

1.3710 0.0000 0.0000 0.0000

0.0131

7.0 Water Detail

7.1 Mitigation Measures Water

Install Low Flow Bathroom Faucet

Install Low Flow Kitchen Faucet

Install Low Flow Toilet

Install Low Flow Shower

Use Water Efficient Irrigation System

Total CO2 CH4 N2O CO2e

Total 1.6260 6.0000e-
005

6.5000e-
003

0.0000 2.0000e-
005

2.0000e-
005

2.0000e-
005

2.0000e-
005

0.0000 0.0124 0.0124



Category t
o
n

MT/yr

Unmitigated 85.0416 0.2981 7.3700e-
003

93.5854

Mitigated 69.5573 0.2385 5.8900e-
003

76.3915

7.2 Water by Land Use

Unmitigated

Indoor/Out
door Use

Total CO2 CH4 N2O CO2e

Land Use Mgal t
o
n

MT/yr

Fast Food 
Restaurant with 

Drive Thru

0.607067 / 
0.038749

5.2046 0.0199 4.9000e-
004

5.7741

Health Club 2.23561 / 
1.37021

27.3669 0.0734 1.8400e-
003

29.4795

0.0000 0.0000

High Turnover (Sit 
Down Restaurant)

1.18378 / 
0.0755605

10.1489 0.0388 9.6000e-
004

0.0000 0.0000 0.0000

11.2595

Other Non-Asphalt 
Surfaces

0 / 0 0.0000 0.0000

0.0000

Supermarket 5.06632 / 
0.15669

42.3213 0.1660 4.0800e-
003

47.0723

Parking Lot 0 / 0

Total 85.0416 0.2981 7.3700e-
003

93.5854

Mitigated

Indoor/Out
door Use

Total CO2 CH4 N2O CO2e

Land Use Mgal t
o
n

MT/yr



Fast Food 
Restaurant with 

Drive Thru

0.485654 / 
0.0363853

4.1996 0.0159 3.9000e-
004

4.6551

Health Club 1.78849 / 
1.28663

23.1659 0.0588 1.4800e-
003

24.8575

0.0000 0.0000

High Turnover (Sit 
Down Restaurant)

0.947025 / 
0.0709513

8.1893 0.0310 7.6000e-
004

0.0000 0.0000 0.0000

9.0774

Other Non-Asphalt 
Surfaces

0 / 0 0.0000 0.0000

0.0000

Supermarket 4.05306 / 
0.147132

34.0026 0.1328 3.2600e-
003

37.8016

Parking Lot 0 / 0

Total 69.5573 0.2385 5.8900e-
003

76.3915

8.0 Waste Detail

8.1 Mitigation Measures Waste

Category/Year

Total CO2 CH4 N2O CO2e

t
o
n

MT/yr

 Mitigated 104.8875 6.1987 0.0000 235.0596

 Unmitigated 104.8875 6.1987 0.0000 235.0596

8.2 Waste by Land Use

Unmitigated

Waste 
Disposed

Total CO2 CH4 N2O CO2e



Land Use tons t
o
n

MT/yr

Fast Food 
Restaurant with 

Drive Thru

23.04 4.6769 0.2764 0.0000 10.4813

Health Club 215.46 43.7364 2.5848 0.0000 98.0162

0.0000 0.0000

High Turnover (Sit 
Down Restaurant)

46.41 9.4208 0.5568 0.0000

0.0000 0.0000 0.0000

21.1126

Other Non-Asphalt 
Surfaces

0 0.0000 0.0000

0.0000

Supermarket 231.8 47.0533 2.7808 0.0000 105.4495

Parking Lot 0

High Turnover (Sit 
Down Restaurant)

46.41 9.4208 0.5568 0.0000

Total 104.8875 6.1987 0.0000 235.0596

Mitigated

Waste 
Disposed

Total CO2 CH4 N2O CO2e

Land Use tons t
o
n

MT/yr

21.1126

Other Non-Asphalt 
Surfaces

0 0.0000 0.0000

0.0000

Supermarket 231.8 47.0533 2.7808 0.0000 105.4495

Parking Lot 0

Fast Food 
Restaurant with 

Drive Thru

23.04 4.6769 0.2764 0.0000 10.4813

Health Club 215.46 43.7364 2.5848 0.0000 98.0162

0.0000 0.0000

Total 104.8875 6.1987 0.0000 235.0596

9.0 Operational Offroad

0.0000 0.0000 0.0000



Horse Power Load Factor Fuel Type

10.0 Vegetation

Equipment Type Number Hours/Day Days/Year



GEOTECHNICAL INVESTIGATION
PROPOSED MADISON PLAZA

NWC Riverside Freeway at Madison Street
Riverside, California

for
HFC/PRP MADISON, LLC



22885 Savi Ranch Parkway  Suite E  Yorba Linda  California  92887
voice: (714) 685-1115  fax: (714) 685-1118  www.socalgeo.com

January 7, 2016

HFC/PRP Madison, LLC
c/o Peninsula Retail Partners
417 29th Street
Newport Beach, California 92663

Attention: Mr. Greg Lukosky
Vice President, Development

Project No.: 15G226-1

Subject: Geotechnical Investigation
Proposed Madison Plaza
NWC Riverside Freeway at Madison Street
Riverside, California

Dear Mr. Lukosky:

In accordance with your request, we have conducted a geotechnical investigation at the subject
site. We are pleased to present this report summarizing the conclusions and recommendations
developed from our investigation.

We sincerely appreciate the opportunity to be of service on this project. We look forward to
providing additional consulting services during the course of the project. If we may be of further
assistance in any manner, please contact our office.

Respectfully Submitted,

SOUTHERN CALIFORNIA GEOTECHNICAL, INC.

Gregory K. Mitchell, GE 2364
Principal Engineer

John A. Seminara, CEG 2125
Principal Geologist

Distribution: (2) Addressee
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1.0 EXECUTIVE SUMMARY

Presented below is a brief summary of the conclusions and recommendations of this
investigation. Since this summary is not all inclusive, it should be read in complete context with
the entire report.

Geotechnical Design Considerations
• The subject site is underlain by existing fill soils, extending to depths of 2½ to 5½± feet. In

addition, some of the near-surface alluvial soils possess unfavorable consolidation and
collapse characteristics. These existing soils are not considered suitable in their present
condition, to support the loads of the new building. Remedial grading will be necessary to
remove these soils and replace them as compacted structural fill.

• The onsite soils are not subject to liquefaction. Therefore, no design considerations related
to liquefaction are considered warranted for this project.

Site Preparation
• Initial site preparation should include demolition of the existing Bally’s Fitness Club, the

surrounding pavements, and any other improvements associated with the previous
developments. Demolition debris should be disposed of offsite in accordance with local
regulations. Alternatively, asphalt and concrete debris may be crushed to a maximum 2-inch
particle size and incorporated into new structural fills.

• Remedial grading should be performed within the proposed building areas to remove all of
the existing undocumented fill soils. These materials extend to depths of 2½ to 5½± feet at
the boring locations. Within the area of the new health club and the market, the
overexcavation should also extend to a depth of at least 5 feet below the proposed building
pad subgrade elevation. Within the drive-thru restaurant and other lightly loaded single story
structures, the overexcavation should extend to a depth of at least 3 feet below the
proposed building pad subgrade elevation. The overexcavations should extend to a depth of
at least 3 feet below the proposed foundation bearing grade, within the influence zones of
the new foundations.

• After overexcavation has been completed, the resulting subgrade soils should be evaluated
by the geotechnical engineer to identify any additional soils that should be removed.
Resulting subgrade should then be scarified to a depth of 10 to 12 inches and moisture
conditioned to 2 to 4 percent above optimum. The previously excavated soils may then be
replaced as compacted structural fill. All structural fill soils should be compacted to at least
90 percent of the ASTM D-1557 maximum dry density.

• The exposed soils within both pavement and flatwork areas should evaluated by the
geotechnical engineer and then be scarified to a depth of 12± inches, thoroughly moisture
conditioned and recompacted to at least 90 percent of the ASTM D-1557 maximum dry
density. These areas may then be raised to grade with compacted structural fill.

Building Foundations
• Conventional shallow foundations, supported in newly placed compacted fill.
• 2,500 lbs/ft2 maximum allowable soil bearing pressure.
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• Reinforcement consisting of at least four (4) No. 5 rebars (2 top and 2 bottom) in strip
footings. Additional reinforcement may be necessary for structural considerations.

• Minimum foundation embedment: 18 inches below adjacent exterior grade.

Building Floor Slab
• Conventional Slab-on-Grade, 5 inches thick.
• Reinforcement consisting of at least No. 3 bars at 18 inches on center, in both directions.

The actual floor slab reinforcement to be determined by the structural engineer. Additional
reinforcement may be necessary for structural considerations.

Pavements

ASPHALT PAVEMENTS (R = 40)

Materials

Thickness (inches)

Auto Parking
(TI = 4.0)

Auto Drive Lanes
(TI = 5.0)

Light Truck Traffic
(TI = 6.0)

Asphalt Concrete 3 3 3½

Aggregate Base 3 4 6

Compacted Subgrade 12 12 12

PORTLAND CEMENT CONCRETE PAVEMENTS

Materials

Thickness (inches)

Automobile Parking and Drive
Areas

Light Truck Traffic Areas
(TI =6.0)

PCC 5 5½

Compacted Subgrade
(95% minimum compaction)

12 12
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2.0 SCOPE OF SERVICES

The scope of services performed for this project was in accordance with our Proposal No.
15P435, dated November 4, 2015. The scope of services included a visual site reconnaissance,
subsurface exploration, field and laboratory testing, and geotechnical engineering analysis to
provide criteria for preparing the design of the building foundations, building floor slab, and
parking lot pavements along with site preparation recommendations and construction
considerations for the proposed development. The evaluation of the environmental aspects of
this site was beyond the scope of services for this geotechnical investigation.

This geotechnical report also serves to update two previous geotechnical reports which were
performed for the subject site. These reports are referenced in Section 3.3 of this report. The
current report incorporates all of the field exploration and laboratory testing from the previous
studies.
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3.0 SITE AND PROJECT DESCRIPTION

3.1 Site Conditions

The subject site is located at the northwest corner of Madison Street and the west bound on-
ramp for the Riverside Freeway, in Riverside, California. Madison Street runs in a northwest to
southeast orientation. For the purposes of this report, Madison Street is assumed to run north-
south. The site is bounded to the north by multi-family residential structures, to the west by
single family residences, to the south by the westbound on-ramp of the Riverside Freeway, and
to the east by Madison Street. The general location of the site is illustrated on the Site Location
Map, included as Plate 1 in Appendix A of this report.

The site consists of a square-shaped parcel, 8.57± acres in size. The site is currently developed
with a non-operational Bally’s Fitness Club and a Denny’s restaurant. An existing gasoline service
station is located immediately adjacent to the intersection of Madison Street and the Riverside
Freeway; this gasoline service station is not part of the proposed development. The western and
north-central portions of the site are currently vacant and undeveloped. Ground surface cover in
these areas consists of exposed soil and asphaltic concrete pavements, which are in poor
condition. Throughout the remainder of the site, the two existing structures are surrounded by
asphaltic concrete pavements with numerous landscape planters.

Topographic information was not available at the time of this report. Based on visual
observations made at the time of our subsurface investigation, the site topography dips gently
downward to the south-southwest at an estimated gradient of less than 1 to 2 percent. There
appears to be less than 10± feet of elevation differential across the subject site.

3.2 Proposed Development

A site plan depicting the currently proposed development was provided to our office by the
client. This plan indicates that a new 24-Hour Fitness will be constructed in the southwestern
region of the property. The 24-Hour Fitness will be 37,811± ft2 in size. A building identified as
Major B – Market will be constructed immediately north of the health club. The Market will be
41,117± ft2 in size. A new Starbucks with an attached drive-thru will be located in the eastern
region of the site, adjacent to Madison Street and south of the existing Denny’s restaurant. The
remaining areas of the site will be developed with asphaltic concrete pavements for automobile
parking and drive lanes, new landscape planters, and areas of concrete flatwork.

Based on the current site plan, the existing Bally’s Fitness Club, located in the south-central
region of the property, will be demolished in its entirety. Demolition of large areas of asphaltic
concrete pavements, including landscape planters, will also be required.

Detailed structural information for the proposed buildings is not currently available. Based on
previous experience, the 24-Hour Fitness and the Major B will be one or two story structures of
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masonry block or tilt-up concrete construction. Maximum column and wall loads for these
facilities are expected to be in the range of 150 kips and 3 to 5 kips per linear foot, respectively.
The Starbucks facility and any other small retail buildings are expected to be single story
structures of wood frame or masonry block construction, with maximum column and wall loads
on the order of 50 kips and 1 to 2 kips per linear foot, respectively. It is assumed that none of
the proposed facilities will include any significant amounts of below grade construction such as
basements or crawl spaces.

3.3 Previous Studies

Southern California Geotechnical, Inc. (SCG) previously conducted two geotechnical
investigations for the subject site. These previous reports are identified as follows:

Geotechnical Investigation, Proposed Office Building and Bally's Fitness Center, NWC
Riverside Freeway at Madison Street, Riverside California, prepared for Peninsula Retail
Development by Southern California Geotechnical, Inc. (SCG), dated May 15, 2006, SCG
Project No. 06G168-1.

Supplementary Geotechnical Investigation, Madison Plaza, Proposed Parking Structure,
Retail Shops, and Denny's Restaurant, NWC Riverside Freeway at Madison Street,
Riverside California, prepared for Peninsula Retail Development by SCG, dated
February 16, 2007, SCG Project No. 06G168-2.

At the time of these investigations, the site was proposed for development of a new health club,
a five story office building, a parking structure and a restaurant. The configuration of these
structures is somewhat different from the currently proposed development.

During the subsurface exploration for the previous studies, a total of eighteen (18) borings were
drilled to depths of 10 to 50± feet below existing site grades. The borings drilled identified
undocumented fill soils extending to depths of 2½ to 5½± feet, with additional possible fill soils
extending to depths of up to 6½± feet. These fill and possible fill materials consisted of loose
silty fine to medium sands and stiff fine to medium sandy clays. The underlying native alluvium
consisted of loose to medium dense silty sands, generally becoming medium dense to dense at
greater depths. The native alluvial soils extended to at least the maximum depth explored of
50± feet. No free water was encountered within the borings. The report provides
recommendations for supporting the proposed structure on conventional shallow foundations,
following completion of remedial grading. The boring logs and some of the laboratory test results
from the previous report are included in the Appendix F of this report.
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4.0 SUBSURFACE EXPLORATION

4.1 Scope of Exploration/Sampling Methods

The subsurface exploration conducted for this phase of the project consisted of two (2) borings,
identified as Boring Nos. B-19 and B-20. One (1) of the borings was drilled to a depth of 50±
feet below currently existing site grades, as part of the updated liquefaction evaluation. The
second boring was drilled to a depth of 20± feet. Both of these borings were drilled within the
limits of the proposed 24-Hour Fitness building and were logged during drilling by a member of
our staff.

The borings were advanced with hollow-stem augers, by a conventional truck-mounted drilling
rig. Representative bulk and relatively undisturbed soil samples were taken during drilling.
Relatively undisturbed soil samples were taken with a split barrel “California Sampler” containing
a series of one inch long, 2.416± inch diameter brass rings. This sampling method is described
in ASTM Test Method D-3550. In-situ samples were also taken using a 1.4± inch inside diameter
split spoon sampler, in general accordance with ASTM D-1586. Both of these samplers are
driven into the ground with successive blows of a 140-pound weight falling 30 inches. The blow
counts obtained during driving are recorded for further analysis. Bulk samples were collected in
plastic bags to retain their original moisture content. The relatively undisturbed ring samples
were placed in molded plastic sleeves that were then sealed and transported to our laboratory.

The approximate locations of the borings are indicated on the Boring Location Plan, included as
Plate 2 in Appendix A of this report. Plate 2 also identifies the locations of the borings drilled as
part of the previous geotechnical investigations. The Boring Logs, which illustrate the conditions
encountered at the boring locations, as well as the results of some of the laboratory testing, are
included in Appendix B.

4.2 Geotechnical Conditions

The geotechnical conditions discussed below are a summary of the conditions encountered at
the two new borings, as well as the eighteen borings performed as part of the previous
geotechnical investigations.

Pavements

Asphaltic concrete pavements were encountered at several of the boring locations. Where
encountered, these pavements consist of 1½ to 4 inches of asphaltic concrete underlain by 0 to
4 inches of aggregate base. Boring No. B-19 was drilled in an area developed with asphaltic
concrete pavements. At this boring location, the pavement consists of 3± inches of asphaltic
concrete with no discernible layer of underlying aggregate base.
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Artificial Fill

Artificial fill soils were encountered at most of the boring locations, extending from the ground
surface to depths of 2½ to 5½± feet. The fill materials generally consist of loose silty fine to
medium sands and stiff fine to medium sandy clays.

Additional soils classified as possible fill were encountered at several of the boring locations,
extending to depths of 2½ to 6½± feet. The possible fill soils generally consist of loose to
medium dense silty fine to medium sands with varying clay content. The possible fill soils
possess some indicators of fill, but also resemble the underlying native alluvium, thereby
resulting in their classification as possible fill.

Alluvium

Native alluvial soils were encountered beneath the fill and possible fill soils at all of the boring
locations and at the ground surface at the remaining boring locations. Within the upper 20 to
30± feet, the alluvium generally consists of loose to medium dense silty fine to medium sands
and fine sandy silts. Occasional strata of medium stiff clayey silts as well as sand with some clay
were also encountered. At greater depths, the alluvium generally becomes more dense, and
several zones of medium dense to dense soils were encountered at Boring Nos. B-12, B-13, and
B-19. The native alluvial soils extend to at least the maximum depth explored of 50 feet.

Groundwater

Groundwater was not encountered during drilling of the borings. Based on the lack of any water
within the borings, and the moisture contents of the recovered soil samples, the static
groundwater table is considered to have existed at a depth in excess of 50± feet at the time of
the subsurface exploration.

As part of our research, we reviewed available groundwater data in order to determine the
historic high groundwater level for the site. The primary reference used to determine recent
water level data was obtained from the Geotracker website,
http://geotracker.waterboards.ca.gov/. There are several monitoring wells located within the
vicinity of the project site. Water level readings within these monitoring wells indicate a historic
high groundwater level of 83± feet (May 2011), below the ground surface.
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5.0 LABORATORY TESTING

The soil samples recovered from the subsurface exploration were returned to our laboratory for
further testing to determine selected physical and engineering properties of the soils. The tests
are briefly discussed below. It should be noted that the test results are specific to the actual
samples tested, and variations could be expected at other locations and depths.

Classification

All recovered soil samples were classified using the Unified Soil Classification System (USCS), in
accordance with ASTM D-2488. Field identifications were then supplemented with additional
visual classifications and/or by laboratory testing. The USCS classifications are shown on the
Boring Logs and are periodically referenced throughout this report.

In-situ Density and Moisture Content

The density has been determined for selected relatively undisturbed ring samples. These
densities were determined in general accordance with the method presented in ASTM D-2937.
The results are recorded as dry unit weight in pounds per cubic foot. The moisture contents are
determined in accordance with ASTM D-2216, and are expressed as a percentage of the dry
weight. These test results are presented on the Boring Logs.

Consolidation

Selected soil samples have been tested to determine their consolidation potential, in accordance
with ASTM D-2435. The testing apparatus is designed to accept either natural or remolded
samples in a one-inch high ring, approximately 2.416 inches in diameter. Each sample is then
loaded incrementally in a geometric progression and the resulting deflection is recorded at
selected time intervals. Porous stones are in contact with the top and bottom of the sample to
permit the addition or release of pore water. The samples are typically inundated with water at
an intermediate load to determine their potential for collapse or heave. The results of the
consolidation testing are plotted on Plates C-1 through C-5 in Appendix C of this report.

As part of the previous geotechnical investigations at the site, a total of twenty (20)
consolidation tests were performed. The results of the previous consolidation testing are
enclosed in Appendix F of this report.

Maximum Dry Density and Optimum Moisture Content

Representative bulk samples were tested as part of the previous geotechnical investigations, for
their maximum dry density and optimum moisture content. The results were obtained using the
Modified Proctor procedure, per ASTM D-1557 and are presented in Appendix F of this report.
These tests are generally used to compare the in-situ densities of undisturbed field samples, and
for later compaction testing. Additional testing of other soil types or soil mixes may be
necessary at a later date.
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Direct Shear

A direct shear test was previously performed on a selected soil sample to determine its shear
strength parameters as part of the previous geotechnical investigation. The test was performed
in accordance with ASTM D-3080. The testing apparatus is designed to accept either natural or
remolded samples in a one-inch high ring, approximately 2.416 inches in diameter. Three
samples of the same soil are prepared by remolding them to 90± percent compaction and near
optimum moisture. Each of the three samples are then loaded with different normal loads and
the resulting shear strength is determined for that particular normal load. The shearing of the
samples is performed at a rate slow enough to permit the dissipation of excess pore water
pressure. Porous stones are in contact with the top and bottom of the sample to permit the
addition or release of pore water. The results of the previous direct shear testing are enclosed
in Appendix F of this report.

Soluble Sulfates

Representative samples of the near-surface soils were submitted to a subcontracted analytical
laboratory for determination of soluble sulfate content. Soluble sulfates are naturally present in
soils, and if the concentration is high enough, can result in degradation of concrete which comes
into contact with these soils. The results of the soluble sulfate testing are presented below, and
are discussed further in a subsequent section of this report.

Sample Identification Soluble Sulfates (%) ACI Classification

B-2 @ 0 to 5 feet 0.013 Negligible

B-2 @ 0 to 5 feet 0.013 Negligible

B-12 @ 0 to 5 feet 0.013 Negligible

B-18 @ 0 to 5 feet 0.001 Negligible

B-20 @ 0 to 5 feet 0.003 Negligible

Expansion Index

The expansion potential of the on-site soils was determined in general accordance with ASTM D-
4829. The testing apparatus is designed to accept a 4-inch diameter, 1-in high, remolded
sample. The sample is initially remolded to 50± 1 percent saturation and then loaded with a
surcharge equivalent to 144 pounds per square foot. The sample is then inundated with water,
and allowed to swell against the surcharge. The resultant swell or consolidation is recorded
after a 24-hour period. The results of the EI testing are as follows:

Sample Identification Expansion Index Expansive Potential

B-20 @ 0 to 5 feet 2 Very Low
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6.0 CONCLUSIONS AND RECOMMENDATIONS

Based on the results of our review, field exploration, laboratory testing and geotechnical
analysis, the proposed development is considered feasible from a geotechnical standpoint. The
recommendations contained in this report should be taken into the design, construction, and
grading considerations. The recommendations are contingent upon all grading and foundation
construction activities being monitored by the geotechnical engineer of record. The Grading
Guide Specifications, included as Appendix D, should be considered part of this report, and
should be incorporated into the project specifications. The contractor and/or owner of the
development should bring to the attention of the geotechnical engineer any conditions that differ
from those stated in this report, or which may be detrimental for the development.

6.1 Seismic Design Considerations

The subject site is located in an area which is subject to strong ground motions due to
earthquakes. The performance of a site specific seismic hazards analysis was beyond the scope
of this investigation. However, numerous faults capable of producing significant ground motions
are located near the subject site. Due to economic considerations, it is not generally considered
reasonable to design a structure that is not susceptible to earthquake damage. Therefore,
significant damage to structures may be unavoidable during large earthquakes. The proposed
structures should, however, be designed to resist structural collapse and thereby provide
reasonable protection from serious injury, catastrophic property damage and loss of life.

Faulting and Seismicity

Research of available maps indicates that the subject site is not located within an Alquist-Priolo
Earthquake Fault Zone. Therefore, the possibility of significant fault rupture on the site is
considered to be low.

Seismic Design Parameters

Beginning January 1, 2014, the 2013 CBC was adopted by all municipalities within Southern
California. The CBC provides procedures for earthquake resistant structural design that include
considerations for on-site soil conditions, occupancy, and the configuration of the structure
including the structural system and height. The seismic design parameters presented below are
based on the soil profile and the proximity of known faults with respect to the subject site.

The 2013 CBC Seismic Design Parameters have been generated using U.S. Seismic Design Maps,
a web-based software application developed by the United States Geological Survey. This
software application, available at the USGS web site, calculates seismic design parameters in
accordance with the 2013 CBC, utilizing a database of deterministic site accelerations at 0.01
degree intervals. The table below is a compilation of the data provided by the USGS application.
A copy of the output generated from this program is included in Appendix E of this report. A
copy of the Design Response Spectrum, as generated by the USGS application is also included in
Appendix E. Based on this output, the following parameters may be utilized for the subject site:
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2013 CBC SEISMIC DESIGN PARAMETERS

Parameter Value

Mapped Spectral Acceleration at 0.2 sec Period SS 1.500

Mapped Spectral Acceleration at 1.0 sec Period S1 0.600

Site Class --- D

Site Modified Spectral Acceleration at 0.2 sec Period SMS 1.500

Site Modified Spectral Acceleration at 1.0 sec Period SM1 0.900

Design Spectral Acceleration at 0.2 sec Period SDS 1.000

Design Spectral Acceleration at 1.0 sec Period SD1 0.600

Liquefaction

Liquefaction is the loss of strength in generally cohesionless, saturated soils when the pore-
water pressure induced in the soil by a seismic event becomes equal to or exceeds the
overburden pressure. The primary factors which influence the potential for liquefaction include
groundwater table elevation, soil type and grain size characteristics, relative density of the soil,
initial confining pressure, and intensity and duration of ground shaking. The depth within which
the occurrence of liquefaction may impact surface improvements is generally identified as the
upper 50 feet below the existing ground surface. Liquefaction potential is greater in saturated,
loose, poorly graded fine sands with a mean (d50) grain size in the range of 0.075 to 0.2 mm
(Seed and Idriss, 1971). Clayey (cohesive) soils or soils which possess clay particles
(d<0.005mm) in excess of 20 percent (Seed and Idriss, 1982) are generally not considered to
be susceptible to liquefaction, nor are those soils which are above the historic static groundwater
table.

Based on mapping obtained from the Riverside County TLMA GIS website, the subject site is
located within a zone of low liquefaction susceptibility. In addition, the static groundwater table
at the subject site does not exist within the upper 50 feet of the subsurface profile. Furthermore,
research of available historic groundwater data indicates that the historic high groundwater table
was present at a depth of at least 83 feet. Based on these factors, liquefaction is not considered
to be a significant design concern for this project.

6.2 Geotechnical Design Considerations

General

The subsurface conditions encountered at the boring locations generally consist of loose to
medium dense sands and silty sands. Most of the borings encountered fill and possible fill soils
extending to depths of 2½ to 6½± feet. Laboratory testing indicates that the near-surface
alluvium as well as the existing fill soils are subject to moderate amounts of consolidation when
exposed to load increases in the range of those that will be exerted by the foundations of the
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new structures, as well as minor amounts of collapse when exposed to moisture infiltration. The
consolidation and collapse characteristics of the soils generally improve with depth. Most of the
soils encountered below depths of 5 to 6± feet exhibit favorable consolidation and collapse
characteristics. In addition, the existing fill and possible fill soils are considered to represent
undocumented fill and are not suitable for support of the proposed structures, in their present
condition.

Based on existing conditions, remedial grading will be necessary within the proposed building
areas, in order to provide a subgrade suitable for support of the foundations and floor slabs of
the new structures. Detailed recommendations regarding these remedial grading procedures are
presented in a subsequent section of this report.

Settlement

The proposed remedial grading will remove the existing undocumented fill soils and a portion of
the underlying loose native alluvium from within the proposed building areas. The native soils
that will remain in place beneath the recommended depth of overexcavation possess favorable
consolidation and collapse characteristics and will be subject to only moderate stress increases
from the foundations of the new structures. Therefore, following completion of the
recommended remedial grading, post-construction settlements are expected to be within
tolerable limits.

Expansion

Laboratory testing performed on representative samples of the near surface soils indicates that
these materials possess a very low expansive potential (EI = 2). Based on the presence of very
low to non-expansive soils at this site, no further recommendations with regard to expansive
soils are considered warranted. It is recommended that additional expansion index testing be
conducted at the completion of rough grading to verify the expansion potential of the as-graded
building pads.

Soluble Sulfates

The results of the soluble sulfate testing indicate that the selected samples of the on-site soils
contain negligible concentration of soluble sulfates, in accordance with American Concrete
Institute (ACI) guidelines. Therefore, specialized concrete mix designs are not considered to be
necessary, with regard to sulfate protection purposes. It is, however, recommended that
additional soluble sulfate testing be conducted at the completion of rough grading to verify the
soluble sulfate concentrations of the soils which are present at pad grade within the building
area.

Shrinkage/Subsidence

Removal and recompaction of the near surface fill and alluvial soils is estimated to result in an
average shrinkage of 8 to 13 percent. Minor ground subsidence is expected to occur in the soils
below the zone of removal, due to settlement and machinery working. The subsidence is
estimated to be 0.1± feet. This estimate may be used for grading in areas that are underlain by
existing native alluvial soils.
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These estimates are based on previous experience and the subsurface conditions encountered at
the boring locations. The actual amount of subsidence is expected to be variable and will be
dependant on the type of machinery used, repetitions of use, and dynamic effects, all of which
are difficult to assess precisely.

Grading and Foundation Plan Review

No detailed grading or foundation plans were available at the time of this report. It is therefore
recommended that we be provided with copies of the preliminary plans, when they become
available, for review with regard to the conclusions, recommendations, and assumptions
contained within this report.

6.3 Site Grading Recommendations

The grading recommendations presented below are based on the subsurface conditions
encountered at the boring locations and our understanding of the proposed development. We
recommend that all grading activities be completed in accordance with the Grading Guide
Specifications included as Appendix D of this report, unless superseded by site-specific
recommendations presented below.

Site Stripping and Demolition

Any existing improvements that will not remain in place for use with the new development
should be removed in their entirety. This should include all foundations, floor slabs, utilities, and
any other subsurface improvements associated with the previously existing structures, including
the presently existing Bally’s Fitness Club. The existing pavements are in very poor condition and
should also be demolished. Debris resultant from demolition should be disposed of offsite.
Alternatively, concrete and asphalt debris may be crushed to a maximum 2 inch particle size and
incorporated into new structural fills.

The existing sparse native grass and weed growth which was present in some areas of the site
should be stripped and removed from the site. In addition, any vegetation and organic materials
within demolished landscape planters should be removed. Removal of some large tree root
masses is expected to be necessary. The actual extent of site stripping should be determined by
the geotechnical engineer at the time of grading, based on the organic content and the stability
of the encountered materials.

Treatment of Existing Soils: New Building Pads

It is recommended that remedial grading be performed within new building areas to remove the
existing undocumented fill soils. Based on conditions encountered at the boring locations, these
fill soils extend to depths of 2½ to 5½± feet. These fill soils should be removed in their entirety.
In addition to removing the existing undocumented fill soils, the building pads should be
overexcavated to provide a layer of new structural fill below the new foundations and floor slabs.
Building specific overexcavation recommendations are as follows:
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• Health Club and Market: Overexcavate the existing soils to a depth of at least 5 feet
below proposed pad grade, throughout the building pad area. Within the influence zones
of the new foundations, the overexcavation should extend to a depth of at least 3 feet
below proposed foundation bearing grade.

• Drive-thru Restaurant and Small Retail Buildings: Overexcavate the existing soils to a
depth of at least 3 feet below proposed pad grade, throughout the building pad area.
Within the influence zones of the new foundations, the overexcavation should extend to
a depth of at least 3 feet below proposed foundation bearing grade.

The overexcavations should extend at least 5 feet beyond the building perimeters, and to an
extent equal to the depth of new fill below the foundation bearing grade. If the proposed
structures incorporate any exterior columns (such as for a building canopy or overhang) the
overexcavation should also encompass these areas.

Following completion of the overexcavation, the subgrade soils within the building areas should
be evaluated by the geotechnical engineer to verify their suitability to serve as the structural fill
subgrade, as well as to support the foundation loads of the new structures. This evaluation
should include proofrolling and probing to identify any soft, loose or otherwise unstable soils that
must be removed. Some localized areas of deeper excavation may be required if additional fill
materials or loose, porous, or low density native soils are encountered at the base of the
overexcavation.

After a suitable overexcavation subgrade has been achieved, the exposed soils should be
scarified to a depth of at least 12 inches, and moisture conditioned to at least 2 to 4 percent
above optimum moisture content, and recompacted to at least 90 percent of the ASTM D-1557
maximum dry density. The previously excavated soils may then be replaced as compacted
structural fill.

Treatment of Existing Soils: Parking and Drive Areas

Based on economic considerations, overexcavation of the existing fill soils in the new parking
and drive areas is not considered warranted, with the exception of areas where lower strength,
or unstable, soils are identified by the geotechnical engineer during grading.

Subgrade preparation in the new parking and drive areas should initially consist of removal of all
soils disturbed during stripping and demolition operations. The geotechnical engineer should
then evaluate the subgrades to identify any areas of additional unsuitable soils. The subgrade
soils should then be scarified to a depth of 12± inches, moisture conditioned to 2 to 4 percent
above optimum moisture content, and recompacted to at least 90 percent of the ASTM D-1557
maximum dry density.

The grading recommendations presented above for the proposed parking and drive areas
assume that the owner and/or developer can tolerate minor amounts of settlement within the
proposed parking areas. The grading recommendations presented above do not completely
mitigate the extent of existing undocumented fill soils in the parking areas. As such, settlement
and associated pavement distress could occur. Typically, repair of such distressed areas involves
significantly lower costs than completely mitigating these soils at the time of construction. If the
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owner cannot tolerate the risk of such settlements, the parking and drive areas should be
overexcavated to provide for a new layer of compacted structural fill, extending to a depth of at
least 2 feet below proposed pavement subgrade elevation.

Treatment of Existing Soils: Retaining Walls and Site Walls

The existing soils within the areas of new retaining walls should be overexcavated to a depth of
2 feet below foundation bearing grade and replaced as compacted structural fill, as discussed
above for the proposed building pad. Any existing undocumented fill soils should also be
removed in their entirety. The foundation subgrade soils within the areas of any proposed non-
retaining site walls should be overexcavated to a depth of 2 feet below proposed foundation
bearing grade. For both types of walls, the overexcavation subgrade soils should be evaluated by
the geotechnical engineer prior to scarifying, moisture conditioning and recompacting the upper
12 inches of exposed subgrade soils. The previously excavated soils may then be replaced as
compacted structural fill.

Treatment of Existing Soils: Flatwork Areas

Areas proposed for new concrete flatwork should be evaluated and prepared in the same
manner described above for the parking and drive areas.

Fill Placement

• Fill soils should be placed in thin (6± inches), near-horizontal lifts, moisture
conditioned to 2 to 4 percent above the optimum moisture content, and compacted.

• On-site soils may be used for fill provided they are cleaned of any debris to the
satisfaction of the geotechnical engineer. All fill should conform with the
recommendations presented in the Grading Guide Specifications, included as
Appendix D. Some of the existing fill soils possess elevated moisture contents.
Drying of these materials may be required prior to reuse as structural fill.

• All grading and fill placement activities should be completed in accordance with the
requirements of the 2013 CBC and the grading code of the City of Riverside.

• All fill soils should be compacted to at least 90 percent of the ASTM D-1557 maximum
dry density. Fill soils should be well mixed.

• Compaction tests should be performed periodically by the geotechnical engineer as
random verification of compaction and moisture content. These tests are intended to
aid the contractor. Since the tests are taken at discrete locations and depths, they
may not be indicative of the entire fill and therefore should not relieve the contractor
of his responsibility to meet the job specifications.

Imported Structural Fill

All imported structural fill should consist of very low expansive (EI < 20), well graded soils
possessing at least 10 percent fines (that portion of the sample passing the No. 200 sieve).
Additional specifications for structural fill are presented in the Grading Guide Specifications,
included as Appendix D.
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Utility Trench Backfill

In general, all utility trench backfill should be compacted to at least 90 percent of the ASTM D-
1557 maximum dry density. As an alternative, a clean sand (minimum Sand Equivalent of 30)
may be placed within trenches and compacted in place (jetting or flooding is not recommended).
It is recommended that materials in excess of 3 inches in size not be used for utility trench
backfill. Compacted trench backfill should conform to the requirements of the local grading code,
and more restrictive requirements may be indicated by the City of Riverside. All utility trench
backfills should be witnessed by the geotechnical engineer. The trench backfill soils should be
compaction tested where possible; probed and visually evaluated elsewhere.

Utility trenches which parallel a footing, and extending below a 1h:1v plane projected from the
outside edge of the footing should be backfilled with structural fill soils, compacted to at least 90
percent of the ASTM D-1557 standard. Pea gravel backfill should not be used for these
trenches.

6.4 Construction Considerations

Excavation Considerations

The near-surface soils at this site generally consist of sands and silty sands. These materials
may be subject to caving within shallow excavations. Where caving occurs within shallow
excavations, flattened excavation slopes may be sufficient to provide excavation stability. Deeper
excavations may require some form of external stabilization such as shoring or bracing.
Maintaining adequate moisture content within the near-surface soils will improve excavation
stability. Temporary excavation slopes should be no steeper than 2h:1v. All excavation activities
on this site should be conducted in accordance with Cal-OSHA regulations.

Groundwater

The static groundwater table at this site is considered to exist at a depth in excess of 50± feet.
Therefore, groundwater is not expected to impact grading or foundation construction activities.

6.5 Foundation Design and Construction

Based on the preceding grading recommendations, it is assumed that the new building pads will
be underlain by new structural fill soils used to replace the existing undocumented fill soils and a
portion of the near-surface alluvial soils. These structural fill soils are expected to extend to
depths of at least 3 feet below proposed foundation bearing grade. Based on this subsurface
profile, the proposed structures may be supported on conventional shallow foundations.

Foundation Design Parameters

New square and rectangular footings may be designed as follows:

• Maximum, net allowable soil bearing pressure: 2,500 lbs/ft2.
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• Minimum wall/column footing width: 14 inches/24 inches.

• Minimum longitudinal steel reinforcement within strip footings: Four (4) No. 5 rebars
(2 top and 2 bottom).

• Minimum foundation embedment: 12 inches into suitable structural fill soils, and at
least 18 inches below adjacent exterior grade. Interior column footings may be
placed immediately beneath the floor slab.

• It is recommended that the perimeter building foundations be continuous across all
exterior doorways. Any flatwork adjacent to the exterior doors should be doweled
into the perimeter foundations in a manner determined by the structural engineer.

The allowable bearing pressures presented above may be increased by 1/3 when considering
short duration wind or seismic loads. The minimum steel reinforcement recommended above is
based on geotechnical considerations; additional reinforcement may be necessary for structural
considerations. The actual design of the foundations should be determined by the structural
engineer.

Foundation Construction

The foundation subgrade soils should be evaluated at the time of overexcavation, as discussed
in Section 6.3 of this report. It is further recommended that the foundation subgrade soils be
evaluated by the geotechnical engineer immediately prior to steel or concrete placement. Soils
suitable for direct foundation support should consist of existing or newly placed structural fill,
compacted to at least 90 percent of the ASTM D-1557 maximum dry density. Any unsuitable
materials should be removed to a depth of suitable bearing compacted structural fill, with the
resulting excavations backfilled with compacted fill soils. As an alternative, lean concrete slurry
(500 to 1,500 psi) may be used to backfill such isolated overexcavations.

The foundation subgrade soils should also be properly moisture conditioned to 2 to 4 percent
above the Modified Proctor optimum, to a depth of at least 12 inches below bearing grade.
Since it is typically not feasible to increase the moisture content of the floor slab and foundation
subgrade soils once rough grading has been completed, care should be taken to maintain the
moisture content of the building pad subgrade soils throughout the construction process.

Estimated Foundation Settlements

Post-construction total and differential settlements of shallow foundations designed and
constructed in accordance with the previously presented recommendations are estimated to be
less than 1.0 and 0.5 inches, respectively. Differential movements are expected to occur over a
30-foot span, thereby resulting in an angular distortion of less than 0.002 inches per inch.
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Lateral Load Resistance

Lateral load resistance will be developed by a combination of friction acting at the base of
foundations and slabs and the passive earth pressure developed by footings below grade. The
following friction and passive pressure may be used to resist lateral forces:

• Passive Earth Pressure: 300 lbs/ft3

• Friction Coefficient: 0.30

These are allowable values, and include a factor of safety. When combining friction and passive
resistance, the passive pressure component should be reduced by one-third. These values
assume that footings will be poured directly against compacted structural fill. The maximum
allowable passive pressure is 3000 lbs/ft2.

6.6 Floor Slab Design and Construction

Subgrades which will support new floor slabs should be prepared in accordance with the
recommendations contained in the Site Grading Recommendations section of this report.
Based on the anticipated grading which will occur at this site, the floors of the new buildings
may be constructed as a conventional slabs-on-grade supported on existing or newly placed
structural fill soils, extending to a depth of at least 3 or 5 feet below pad grade. Based on
geotechnical considerations, the floor slabs may be designed as follows:

• Minimum slab thickness: 5 inches.

• Minimum slab reinforcement: No. 3 bars at 18 inches on center in both directions.
The actual floor slab reinforcement should be determined by the structural engineer,
based on the imposed loading.

• Slab underlayment: If moisture sensitive floor coverings will be used or if vapor
transmission into the area above the building slab is problematic, then minimum slab
underlayment should consist of a moisture vapor barrier constructed below the entire
area of the proposed slab. The moisture vapor barrier should meet or exceed the
Class A rating as defined by ASTM E 1745-97 and have a permeance rating less than
0.01 perms as described in ASTM E 96-95 and ASTM E 154-88. A polyolefin material
such as 15-mil Stego Wrap Vapor barrier or equivalent will meet these specifications.
The moisture vapor barrier should be properly constructed in accordance with all
applicable manufacturer specifications. Given that a rock free subgrade is anticipated
and that a capillary break is not required, sand below the barrier is not required. The
need for sand and/or the amount of sand above the moisture vapor barrier should be
specified by the structural engineer or concrete contractor. The selection of sand
above the barrier is not a geotechnical engineering issue and hence outside our
purview. Where moisture sensitive floor coverings are not anticipated, the vapor
barrier may be eliminated.

• Moisture condition the floor slab subgrade soils to 2 to 4 percent above the Modified
Proctor optimum moisture content, to a depth of 12 inches. The moisture content of
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the floor slab subgrade soils should be verified by the geotechnical engineer within
24 hours prior to concrete placement.

• Proper concrete curing techniques should be utilized to reduce the potential for slab
curling or the formation of excessive shrinkage cracks.

The actual design of the floor slab should be completed by the structural engineer to verify
adequate thickness and reinforcement.

6.7 Trash Enclosure Design Parameters

The site plan provided to our office indicates that the proposed development will include several
trash enclosures. It is expected that the trash enclosures as well as the approach slab will be
subjected to relatively heavy wheel loads, imposed by trash removal equipment.

The subgrade soils in the areas of the trash enclosures and the approach slabs should be
prepared in accordance with the recommendations for the parking areas, presented in Section
6.3 of this report. As such, it is expected that the trash enclosure will be underlain by structural
fill soils, extending to a depth of 1 foot below proposed subgrade elevation. Based on
geotechnical considerations, the following recommendations are provided for the design of the
trash enclosure and the trash enclosure approach slab:

• The trash enclosure may consist of a 6-inch thick concrete slab incorporating a
perimeter footing or a turned down edge, extending to a depth of at least 12 inches
below adjacent finished grade. If the trash enclosure will incorporate rigid walls such
as masonry block or tilt-up concrete, the perimeter foundations should be designed in
accordance with the recommendations previously presented in Section 6.5 of this
report.

• Reinforcement within the trash enclosure slab should consist of at least No. 3 bars at
18-inches on-center, in both directions.

• The trash enclosure approach slab should be constructed of Portland cement
concrete, at least 6 inches in thickness. Reinforcement within the approach slab
should consist of at least No. 3 bars at 18-inches on-center, in both directions.

• The trash enclosure and approach slab subgrades should be moisture conditioned to
2 to 4 percent above the optimum moisture content to a depth of 12 inches. The
trash enclosure slab and the approach slab should be structurally connected, to
reduce the potential for differential movement between the two slabs.

• The actual design of the trash enclosure and the trash enclosure approach slab
should be completed by the structural engineer to verify adequate thickness and
reinforcement.
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6.8 Exterior Flatwork Design and Construction

Subgrades which will support new exterior slabs-on-grade for patios and sidewalks should be
prepared in accordance with the recommendations contained in Section 6.3 of this report. Based
on these recommendations, the exterior flatwork will be supported on existing fill soils that have
been scarified and moisture conditioned to a depth of 12 inches and recompacted to 90 percent
of the ASTM D-1557 maximum dry density. Based on geotechnical considerations, exterior slabs
on grade which are not subjected to any vehicular traffic may be designed as follows:

• Minimum slab thickness: 4 inches

• Minimum slab reinforcement: No. 4 bars at 18 inches on center, in both directions.

• Moisture condition the flatwork subgrade soils to 2 to 4 percent of the optimum
moisture content, to a depth of at least 12 inches.

• Proper concrete curing techniques should be utilized to reduce the potential for slab
curling or the formation of excessive shrinkage cracks.

• Control joints should be provided at a maximum spacing of 8 feet on center in two
directions for slabs and at 6 feet on center for sidewalks. Control joints are intended
to direct cracking.

• Expansion or felt joints should be used at the interface of exterior slabs on grade and
any fixed structures to permit relative movement.

• Where the flatwork is adjacent to a landscape planter or another area with exposed
soil, it should incorporate a turned down edge. This turned down edge should be at
least 12 inches in depth and 6 inches in width. The turned down edge should
incorporate longitudinal steel reinforcement consisting of at least one No. 4 bar.

• Flatwork which is constructed immediately adjacent to the new structure should be
dowelled into the perimeter foundations in a manner determined by the structural
engineer.

6.9 Retaining Wall Design and Construction

We assume understand that walls up to 5 feet in height will be required in the truck loading dock
areas for the market. Some walls of 5 feet or less in height may also be required to facilitate the
new site grades. The parameters recommended for use in the design of these walls are
presented below.

Retaining Wall Design Parameters

Based on the soil conditions encountered at the boring locations, the following parameters may
be used in the design of new retaining walls for this site. We have provided parameters
assuming the use of on-site soils for retaining wall backfill. The on-site soils generally consist of
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sands and silty sands. Based on their classification, these materials are expected to possess a
friction angle of at least 32 degrees.

If desired, SCG could provide design parameters for an alternative select backfill material behind
the retaining walls. The use of select backfill material could result in lower lateral earth
pressures. In order to use the design parameters for the imported select fill, this material must
be placed within the entire active failure wedge. This wedge is defined as extending from the
heel of the retaining wall upwards at an angle of approximately 60° from horizontal. If select
backfill material behind the retaining wall is desired, SCG should be contacted for supplementary
recommendations.

RETAINING WALL DESIGN PARAMETERS

Design Parameter
Soil Type

On-site Sands and Silty Sands

Internal Friction Angle (φ) 32°

Unit Weight 125 lbs/ft3

Equivalent
Fluid Pressure:

Active Condition
(level backfill) 38 lbs/ft3

Active Condition
(2h:1v backfill) 59 lbs/ft3

At-Rest Condition
(level backfill) 59 lbs/ft3

The walls should be designed using a soil-footing coefficient of friction of 0.30 and an equivalent
passive pressure of 300 lbs/ft3. The structural engineer should incorporate appropriate factors
of safety in the design of the retaining walls.

The active earth pressure may be used for the design of retaining walls that do not directly
support structures or support soils that in turn support structures and which will be allowed to
deflect. The at-rest earth pressure should be used for walls that will not be allowed to deflect
such as those which will support foundation bearing soils, or which will support foundation loads
directly.

Where the soils on the toe side of the retaining wall are not covered by a "hard" surface such as
a structure or pavement, the upper 1 foot of soil should be neglected when calculating passive
resistance due to the potential for the material to become disturbed or degraded during the life
of the structure.

Seismic Lateral Earth Pressures

In accordance with the 2013 CBC, any retaining walls more than 6 feet in height must be
designed for seismic lateral earth pressures. The proposed development is not expected to
include any retaining walls that exceed 6 feet in height. If such walls are proposed for the site,
SCG should be contacted for supplementary recommendations.
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Retaining Wall Foundation Design

The retaining wall foundations should be supported within newly placed compacted structural
fill, extending to a depth of at least 3 feet below proposed foundation bearing grade.
Foundations to support new retaining walls should be designed in accordance with the general
Foundation Design Parameters presented in a previous section of this report.

Backfill Material

On-site soils may be used to backfill the retaining walls. However, all backfill material placed
within 3 feet of the back wall face should have a particle size no greater than 3 inches. The
retaining wall backfill materials should be well graded.

It is recommended that a minimum 1 foot thick layer of free-draining granular material (less
than 5 percent passing the No. 200 sieve) be placed against the face of the retaining walls. This
material should extend from the top of the retaining wall footing to within 1 foot of the ground
surface on the back side of the retaining wall. This material should be approved by the
geotechnical engineer. In lieu of the 1 foot thick layer of free-draining material, a properly
installed prefabricated drainage composite such as the MiraDRAIN 6000XL (or approved
equivalent), which is specifically designed for use behind retaining walls, may be used. If the
layer of free-draining material is not covered by an impermeable surface, such as a structure or
pavement, a 12-inch thick layer of a low permeability soil should be placed over the backfill to
reduce surface water migration to the underlying soils. The layer of free draining granular
material should be separated from the backfill soils by a suitable geotextile, approved by the
geotechnical engineer.

All retaining wall backfill should be placed and compacted under engineering controlled
conditions in the necessary layer thicknesses to ensure an in-place density between 90 and 93
percent of the maximum dry density as determined by the Modified Proctor test (ASTM D1557).
Care should be taken to avoid over-compaction of the soils behind the retaining walls, and the
use of heavy compaction equipment should be avoided.

Subsurface Drainage

As previously indicated, the retaining wall design parameters are based upon drained backfill
conditions. Consequently, some form of permanent drainage system will be necessary in
conjunction with the appropriate backfill material. Subsurface drainage may consist of either:

• A weep hole drainage system typically consisting of a series of 4-inch diameter holes
in the wall situated slightly above the ground surface elevation on the exposed side
of the wall and at an approximate 8-foot on-center spacing. The weep holes should
include a 2 cubic foot pocket of open graded gravel, surrounded by an approved
geotextile fabric, at each weep hole location.

• A 4-inch diameter perforated pipe surrounded by 2 cubic feet of gravel per linear foot
of drain placed behind the wall, above the retaining wall footing. The gravel layer
should be wrapped in a suitable geotextile fabric to reduce the potential for migration
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of fines. The footing drain should be extended to daylight or tied into a storm
drainage system.

6.10 Pavement Design Parameters

Site preparation in the pavement area should be completed as previously recommended in the
Site Grading Recommendations section of this report. The subsequent pavement
recommendations assume proper drainage and construction monitoring, and are based on either
PCA or CALTRANS design parameters for a twenty (20) year design period. However, these
designs also assume a routine pavement maintenance program to obtain the anticipated 20-year
pavement service life.

Pavement Subgrades

It is anticipated that the new pavements will be supported on the existing fill and/or native soils
that have been scarified, moisture conditioned, and recompacted. These materials generally
consist of silty sands. These materials are expected to exhibit good pavement support
characteristics, with estimated R-values of 40 to 60. Since R-value testing was not included in
the scope of services for the current project, the subsequent pavement designs are based upon
a conservatively assumed R-value of 40. Any fill material imported to the site should have
support characteristics equal to or greater than that of the on-site soils and be placed and
compacted under engineering controlled conditions. It may be desirable to perform R-value
testing after the completion of rough grading to verify the R-value of the as-graded parking
subgrade.

Asphaltic Concrete

Presented below are the recommended thicknesses for new flexible pavement structures
consisting of asphaltic concrete over a granular base. The pavement designs are based on the
traffic indices (TI’s) indicated. The client and/or civil engineer should verify that these TI’s are
representative of the anticipated traffic volumes. If the client and/or civil engineer determine
that the expected traffic volume will exceed the applicable traffic index, we should be contacted
for supplementary recommendations. The design traffic indices equate to the following
approximate daily traffic volumes over a 20 year design life, assuming seven operational traffic
days per week.

Traffic Index No. of Heavy Trucks per Day

4.0 0

5.0 1

6.0 3

For the purpose of the traffic volumes indicated above, a truck is defined as a 5-axle tractor
trailer unit with one 8-kip axle and two 32-kip tandem axles. All of the traffic indices allow for
1,000 automobiles per day.
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ASPHALT PAVEMENTS (R = 40)

Materials

Thickness (inches)

Auto Parking
(TI = 4.0)

Auto Drive Lanes
(TI = 5.0)

Light Truck Traffic
(TI = 6.0)

Asphalt Concrete 3 3 3½

Aggregate Base 3 4 6

Compacted Subgrade 12 12 12

The aggregate base course should be compacted to at least 95 percent of the ASTM D-1557
maximum dry density. The asphaltic concrete should be compacted to at least 95 percent of the
Marshall maximum density, as determined by ASTM D-2726. The aggregate base course may
consist of crushed aggregate base (CAB) or crushed miscellaneous base (CMB), which is a
recycled gravel, asphalt and concrete material. The gradation, R-Value, Sand Equivalent, and
Percentage Wear of the CAB or CMB should comply with appropriate specifications contained in
the current edition of the “Greenbook” Standard Specifications for Public Works Construction.

Portland Cement Concrete

The preparation of the subgrade soils within Portland cement concrete pavement areas should
be performed as previously described for proposed asphalt pavement areas. The minimum
recommended thicknesses for the Portland Cement Concrete pavement sections are as follows:

PORTLAND CEMENT CONCRETE PAVEMENTS

Materials

Thickness (inches)

Automobile Parking and Drive
Areas

Light Truck Traffic Areas
(TI =6.0)

PCC 5 5½

Compacted Subgrade
(95% minimum compaction)

12 12

The concrete should have a 28-day compressive strength of at least 3,000 psi. Reinforcing within
all pavements should be designed by the structural engineer. The maximum joint spacing within
all of the PCC pavements is recommended to be equal to or less than 30 times the pavement
thickness. The actual joint spacing and reinforcing of the Portland cement concrete pavements
should be determined by the structural engineer.
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7.0 GENERAL COMMENTS

This report has been prepared as an instrument of service for use by the client, in order to aid in
the evaluation of this property and to assist the architects and engineers in the design and
preparation of the project plans and specifications. This report may be provided to the
contractor(s) and other design consultants to disclose information relative to the project.
However, this report is not intended to be utilized as a specification in and of itself, without
appropriate interpretation by the project architect, civil engineer, and/or structural engineer.
The reproduction and distribution of this report must be authorized by the client and Southern
California Geotechnical, Inc. Furthermore, any reliance on this report by an unauthorized third
party is at such party’s sole risk, and we accept no responsibility for damage or loss which may
occur. The client(s)’ reliance upon this report is subject to the Engineering Services Agreement,
incorporated into our proposal for this project.

The analysis of this site was based on a subsurface profile interpolated from limited discrete soil
samples. While the materials encountered in the project area are considered to be
representative of the total area, some variations should be expected between boring locations
and sample depths. If the conditions encountered during construction vary significantly from
those detailed herein, we should be contacted immediately to determine if the conditions alter
the recommendations contained herein.

This report has been based on assumed or provided characteristics of the proposed
development. It is recommended that the owner, client, architect, structural engineer, and civil
engineer carefully review these assumptions to ensure that they are consistent with the
characteristics of the proposed development. If discrepancies exist, they should be brought to
our attention to verify that they do not affect the conclusions and recommendations contained
herein. We also recommend that the project plans and specifications be submitted to our office
for review to verify that our recommendations have been correctly interpreted.

The analysis, conclusions, and recommendations contained within this report have been
promulgated in accordance with generally accepted professional geotechnical engineering
practice. No other warranty is implied or expressed.
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  BORING LOG LEGEND 
SAMPLE TYPE GRAPHICAL 

SYMBOL SAMPLE DESCRIPTION 

AUGER 
 

SAMPLE COLLECTED FROM AUGER CUTTINGS, NO FIELD 
MEASUREMENT OF SOIL STRENGTH. (DISTURBED) 

CORE 
 ROCK CORE SAMPLE: TYPICALLY TAKEN WITH A 

DIAMOND-TIPPED CORE BARREL. TYPICALLY USED 
ONLY IN HIGHLY CONSOLIDATED BEDROCK.  

GRAB  
SOIL SAMPLE TAKEN WITH NO SPECIALIZED 
EQUIPMENT, SUCH AS FROM A STOCKPILE OR THE 
GROUND SURFACE. (DISTURBED) 

CS 
 CALIFORNIA SAMPLER: 2-1/2 INCH I.D. SPLIT BARREL 

SAMPLER, LINED WITH 1-INCH HIGH BRASS RINGS. 
DRIVEN WITH SPT HAMMER. (RELATIVELY 
UNDISTURBED) 

 
NSR 

 NO RECOVERY: THE SAMPLING ATTEMPT DID NOT 
RESULT IN RECOVERY OF ANY SIGNIFICANT SOIL OR 
ROCK MATERIAL. 

SPT  
STANDARD PENETRATION TEST: SAMPLER IS A 1.4 
INCH INSIDE DIAMETER SPLIT BARREL, DRIVEN 18 
INCHES WITH THE SPT HAMMER. (DISTURBED) 

SH  
SHELBY TUBE: TAKEN WITH A THIN WALL SAMPLE 
TUBE, PUSHED INTO THE SOIL AND THEN EXTRACTED. 
(UNDISTURBED) 

VANE 
 VANE SHEAR TEST: SOIL STRENGTH OBTAINED USING 

A 4 BLADED SHEAR DEVICE. TYPICALLY USED IN SOFT 
CLAYS-NO SAMPLE RECOVERED. 

 
COLUMN DESCRIPTIONS 
 
DEPTH:    Distance in feet below the ground surface. 

SAMPLE:    Sample Type as depicted above. 

BLOW COUNT:   Number of blows required to advance the sampler 12 inches using a 140 lb   
    hammer with a 30-inch drop. 50/3” indicates penetration refusal (>50 blows)  
    at 3 inches. WH indicates that the weight of the hammer was sufficient to   
    push the sampler 6 inches or more.  

POCKET PEN.:   Approximate shear strength of a cohesive soil sample as measured by pocket  
    penetrometer.  

GRAPHIC LOG:   Graphic Soil Symbol as depicted on the following page. 

DRY DENSITY:   Dry density of an undisturbed or relatively undisturbed sample in lbs/ft3. 

MOISTURE CONTENT:  Moisture content of a soil sample, expressed as a percentage of the dry weight. 

LIQUID LIMIT:   The moisture content above which a soil behaves as a liquid. 

PLASTIC LIMIT:   The moisture content above which a soil behaves as a plastic.  

PASSING #200 SIEVE:  The percentage of the sample finer than the #200 standard sieve.  

UNCONFINED SHEAR:  The shear strength of a cohesive soil sample, as measured in the unconfined state.  



SM

SP

COARSE
GRAINED

SOILS

SW

TYPICAL
DESCRIPTIONS

WELL-GRADED GRAVELS, GRAVEL -
SAND MIXTURES, LITTLE OR NO
FINES

SILTY GRAVELS, GRAVEL - SAND -
SILT MIXTURES

LETTERGRAPH

POORLY-GRADED GRAVELS,
GRAVEL - SAND MIXTURES, LITTLE
OR NO FINES

GC

GM

GP

GW

POORLY-GRADED SANDS,
GRAVELLY SAND, LITTLE OR NO
FINES

SILTS
AND

CLAYS

MORE THAN 50%
OF MATERIAL IS
LARGER THAN
NO. 200 SIEVE

SIZE

MORE THAN 50%
OF MATERIAL IS
SMALLER THAN
NO. 200 SIEVE

SIZE

MORE THAN 50%
OF COARSE
FRACTION

PASSING ON NO.
4 SIEVE

MORE THAN 50%
OF COARSE
FRACTION

RETAINED ON NO.
4 SIEVE CLAYEY GRAVELS, GRAVEL - SAND -

CLAY MIXTURES

FINE
GRAINED

SOILS

SYMBOLS
MAJOR DIVISIONS

SOIL CLASSIFICATION CHART

PT

OH

CH

MH

OL

CL

ML

CLEAN SANDS

SC

SILTY SANDS, SAND - SILT
MIXTURES

CLAYEY SANDS, SAND - CLAY
MIXTURES

INORGANIC SILTS AND VERY FINE
SANDS, ROCK FLOUR, SILTY OR
CLAYEY FINE SANDS OR CLAYEY
SILTS WITH SLIGHT PLASTICITY

INORGANIC CLAYS OF LOW TO
MEDIUM PLASTICITY, GRAVELLY
CLAYS, SANDY CLAYS, SILTY CLAYS,
LEAN CLAYS

ORGANIC SILTS AND ORGANIC
SILTY CLAYS OF LOW PLASTICITY

INORGANIC SILTS, MICACEOUS OR
DIATOMACEOUS FINE SAND OR
SILTY SOILS

INORGANIC CLAYS OF HIGH
PLASTICITY

ORGANIC CLAYS OF MEDIUM TO
HIGH PLASTICITY, ORGANIC SILTS

PEAT, HUMUS, SWAMP SOILS WITH
HIGH ORGANIC CONTENTS

SILTS
AND

CLAYS

GRAVELS WITH
FINES

SAND
AND

SANDY
SOILS (LITTLE OR NO FINES)

SANDS WITH
FINES

LIQUID LIMIT
LESS THAN 50

LIQUID LIMIT
GREATER THAN 50

HIGHLY ORGANIC SOILS

NOTE:  DUAL SYMBOLS ARE USED TO INDICATE BORDERLINE SOIL CLASSIFICATIONS

GRAVEL
AND

GRAVELLY
SOILS

(APPRECIABLE
AMOUNT OF FINES)

(APPRECIABLE
AMOUNT OF FINES)

(LITTLE OR NO FINES)

WELL-GRADED SANDS, GRAVELLY
SANDS, LITTLE OR NO FINES

CLEAN
GRAVELS
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3± inches Asphaltic concrete, no discernible Aggregate base
POSSIBLE FILL:  Brown Silty fine to coarse Sand, trace fine
Gravel, loose to medium dense-damp to moist

ALLUVIUM:  Brown Silty fine to medium Sand, trace to little
coarse Sand, trace fine Gravel, loose-damp

Brown Silty fine Sand, trace medium to coarse Sand, loose-damp
to moist

Gray Brown Silty fine to medium Sand, trace coarse Sand, trace
fine Gravel, loose-damp to moist

@ 18½ to 19½ feet, loose to medium dense

Light Brown Silty fine Sand, trace medium to coarse Sand, loose
to medium dense-moist

@ 23½ to 24 feet, medium dense
Light Gray Silty fine to medium Sand, little coarse Sand, trace fine
Gravel, medium dense-damp

@ 28½ to 30 feet, loose to medium dense

Gray Brown Silty fine to medium Sand, trace coarse Sand, trace
Clay, trace calcareous veining, medium dense-damp to moist
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Gray Brown Silty fine to medium Sand, trace coarse Sand, trace
Clay, trace calcareous veining, medium dense-damp to moist

Light Brown fine Sand, trace coarse Sand, little Silt, trace fine
Gravel, medium dense-damp

Light Brown Silty fine to coarse Sand,  trace fine Gravel, medium
dense-damp
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(Continued)

WATER DEPTH:   Dry
CAVE DEPTH:   30 feet
READING TAKEN:   At Completion
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FILL:  Brown Silty fine to coarse Sand, trace fine Gravel, loose to
medium dense-damp

FILL:   Gray Brown Silty fine to medium Sand, trace coarse Sand,
trace Clay, loose to medium dense-damp

ALLUVIUM:   Brown Silty fine to medium Sand, trace coarse
Sand, loose-damp

Brown Silty fine to coarse Sand, trace Clay, loose-moist

@ 7 to 8 feet, trace fine Gravel, medium dense - damp

Gray Brown fine to coarse Sand, trace Silt, trace fine Gravel,
medium dense-damp

Light Brown Silty fine to coarse Sand, loose to medium
dense-damp to moist

Light Gray Brown fine to coarse Sand, trace Silt, trace fine Gravel,
loose to medium dense-damp

Gray Brown Silty fine to medium Sand, trace Clay, trace coarse
Sand, trace calcareous veining, loose to medium dense-moist

Boring Terminated at 20'

EI = 2 @ 0 to 5'111
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JOB NO.:   15G226
PROJECT:   Proposed Madison Plaza
LOCATION:   Riverside, California

BORING NO.
B-20

PLATE  B-20

DRILLING DATE:   12/21/15
DRILLING METHOD:   Hollow Stem Auger
LOGGED BY:  Scott McCann

FIELD RESULTS LABORATORY RESULTS
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SURFACE ELEVATION:   ---  MSL

WATER DEPTH:   Dry
CAVE DEPTH:   13 feet
READING TAKEN:   At Completion
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Classification: Gray Brown Silty fine to medium Sand, trace coarse Sand, trace Clay

Boring Number: B-20 Initial Moisture Content (%) 6

Sample Number: --- Final Moisture Content (%) 13

Depth (ft) 1 to 2 Initial Dry Density (pcf) 111.2

Specimen Diameter (in) 2.4 Final Dry Density (pcf) 124.3

Specimen Thickness (in) 1.0 Percent Collapse (%) 3.03

Madison Plaza
Riverside, California
Project No. 15G226
PLATE C- 1
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Classification: Brown Silty fine to medium Sand, trace coarse Sand

Boring Number: B-20 Initial Moisture Content (%) 5

Sample Number: --- Final Moisture Content (%) 16

Depth (ft) 3 to 4 Initial Dry Density (pcf) 114.2

Specimen Diameter (in) 2.4 Final Dry Density (pcf) 125.1

Specimen Thickness (in) 1.0 Percent Collapse (%) 1.86

Madison Plaza
Riverside, California
Project No. 15G226
PLATE C- 2
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Classification: Brown Silty fine to coarse Sand, trace Clay

Boring Number: B-20 Initial Moisture Content (%) 10

Sample Number: --- Final Moisture Content (%) 16

Depth (ft) 5 to 6 Initial Dry Density (pcf) 104.3

Specimen Diameter (in) 2.4 Final Dry Density (pcf) 113.0

Specimen Thickness (in) 1.0 Percent Collapse (%) 0.63

Madison Plaza
Riverside, California
Project No. 15G226
PLATE C- 3
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Classification: Brown Silty fine to coarse Sand, trace Clay

Boring Number: B-20 Initial Moisture Content (%) 7

Sample Number: --- Final Moisture Content (%) 14

Depth (ft) 7 to 8 Initial Dry Density (pcf) 115.1

Specimen Diameter (in) 2.4 Final Dry Density (pcf) 124.0

Specimen Thickness (in) 1.0 Percent Collapse (%) 1.45

Madison Plaza
Riverside, California
Project No. 15G226
PLATE C- 4
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Classification: Gray Brown fine to coarse Sand, trace Silt, trace fine Gravel

Boring Number: B-20 Initial Moisture Content (%) 5

Sample Number: --- Final Moisture Content (%) 14

Depth (ft) 9 to 10 Initial Dry Density (pcf) 118.1

Specimen Diameter (in) 2.4 Final Dry Density (pcf) 124.6

Specimen Thickness (in) 1.0 Percent Collapse (%) 0.54

Madison Plaza
Riverside, California
Project No. 15G226
PLATE C- 5
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 GRADING GUIDE SPECIFICATIONS 
 
These grading guide specifications are intended to provide typical procedures for grading operations. 
They are intended to supplement the recommendations contained in the geotechnical investigation 
report for this project. Should the recommendations in the geotechnical investigation report conflict 
with the grading guide specifications, the more site specific recommendations in the geotechnical 
investigation report will govern. 
 
 General 
 

• The Earthwork Contractor is responsible for the satisfactory completion of all earthwork in 
accordance with the plans and geotechnical reports, and in accordance with city, county, 
and applicable building codes. 

 
• The Geotechnical Engineer is the representative of the Owner/Builder for the purpose of 

implementing the report recommendations and guidelines.  These duties are not intended to 
relieve the Earthwork Contractor of any responsibility to perform in a workman-like manner, 
nor is the Geotechnical Engineer to direct the grading equipment or personnel employed by 
the Contractor. 

 
• The Earthwork Contractor is required to notify the Geotechnical Engineer of the anticipated 

work and schedule so that testing and inspections can be provided.  If necessary, work may 
be stopped and redone if personnel have not been scheduled in advance. 

 
• The Earthwork Contractor is required to have suitable and sufficient equipment on the job-

site to process, moisture condition, mix and compact the amount of fill being placed to the 
approved compaction.  In addition, suitable support equipment should be available to 
conform with recommendations and guidelines in this report. 

 
• Canyon cleanouts, overexcavation areas, processed ground to receive fill, key excavations, 

subdrains and benches should be observed by the Geotechnical Engineer prior to placement 
of any fill.  It is the Earthwork Contractor's responsibility to notify the Geotechnical Engineer 
of areas that are ready for inspection. 

 
• Excavation, filling, and subgrade preparation should be performed in a manner and 

sequence that will provide drainage at all times and proper control of erosion.  Precipitation, 
springs, and seepage water encountered shall be pumped or drained to provide a suitable 
working surface.  The Geotechnical Engineer must be informed of springs or water seepage 
encountered during grading or foundation construction for possible revision to the 
recommended construction procedures and/or installation of subdrains. 

 
 Site Preparation 
 

• The Earthwork Contractor is responsible for all clearing, grubbing, stripping and site 
preparation for the project in accordance with the recommendations of the Geotechnical 
Engineer. 

 
• If any materials or areas are encountered by the Earthwork Contractor which are suspected 

of having toxic or environmentally sensitive contamination, the Geotechnical Engineer and 
Owner/Builder should be notified immediately. 
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• Major vegetation should be stripped and disposed of off-site.  This includes trees, brush, 
heavy grasses and any materials considered unsuitable by the Geotechnical Engineer.  

 
• Underground structures such as basements, cesspools or septic disposal systems, mining 

shafts, tunnels, wells and pipelines should be removed under the inspection of the 
Geotechnical Engineer and recommendations provided by the Geotechnical Engineer and/or 
city, county or state agencies.  If such structures are known or found, the Geotechnical 
Engineer should be notified as soon as possible so that recommendations can be 
formulated. 

 
• Any topsoil, slopewash, colluvium, alluvium and rock materials which are considered 

unsuitable by the Geotechnical Engineer should be removed prior to fill placement. 
 

• Remaining voids created during site clearing caused by removal of trees, foundations 
basements, irrigation facilities, etc., should be excavated and filled with compacted fill. 

 
• Subsequent to clearing and removals, areas to receive fill should be scarified to a depth of 

10 to 12 inches, moisture conditioned and compacted 
 
• The moisture condition of the processed ground should be at or slightly above the optimum 

moisture content as determined by the Geotechnical Engineer.  Depending upon field 
conditions, this may require air drying or watering together with mixing and/or discing. 

 
 Compacted Fills 
 

• Soil materials imported to or excavated on the property may be utilized in the fill, provided 
each material has been determined to be suitable in the opinion of the Geotechnical 
Engineer.  Unless otherwise approved by the Geotechnical Engineer, all fill materials shall be 
free of deleterious, organic, or frozen matter, shall contain no chemicals that may result in 
the material being classified as “contaminated,” and shall be very low to non-expansive with 
a maximum expansion index (EI) of 50.  The top 12 inches of the compacted fill should 
have a maximum particle size of 3 inches, and all underlying compacted fill material a 
maximum 6-inch particle size, except as noted below. 

 
• All soils should be evaluated and tested by the Geotechnical Engineer.  Materials with high 

expansion potential, low strength, poor gradation or containing organic materials may 
require removal from the site or selective placement and/or mixing to the satisfaction of the 
Geotechnical Engineer. 

 
• Rock fragments or rocks less than 6 inches in their largest dimensions, or as otherwise 

determined by the Geotechnical Engineer, may be used in compacted fill, provided the 
distribution and placement is satisfactory in the opinion of the Geotechnical Engineer. 

 
• Rock fragments or rocks greater than 12 inches should be taken off-site or placed in 

accordance with recommendations and in areas designated as suitable by the Geotechnical 
Engineer.  These materials should be placed in accordance with Plate D-8 of these Grading 
Guide Specifications and in accordance with the following recommendations:  

 
• Rocks 12 inches or more in diameter should be placed in rows at least 15 feet apart, 15 

feet from the edge of the fill, and 10 feet or more below subgrade. Spaces should be 
left between each rock fragment to provide for placement and compaction of soil 
around the fragments.  

 
• Fill materials consisting of soil meeting the minimum moisture content requirements and 

free of oversize material should be placed between and over the rows of rock or 
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concrete. Ample water and compactive effort should be applied to the fill materials as 
they are placed in order that all of the voids between each of the fragments are filled 
and compacted to the specified density.  

 
• Subsequent rows of rocks should be placed such that they are not directly above a row 

placed in the previous lift of fill. A minimum 5-foot offset between rows is 
recommended.   

 
• To facilitate future trenching, oversized material should not be placed within the range 

of foundation excavations, future utilities or other underground construction unless 
specifically approved by the soil engineer and the developer/owner representative.  

 
• Fill materials approved by the Geotechnical Engineer should be placed in areas previously 

prepared to receive fill and in evenly placed, near horizontal layers at about 6 to 8 inches in 
loose thickness, or as otherwise determined by the Geotechnical Engineer for the project. 

 
• Each layer should be moisture conditioned to optimum moisture content, or slightly above, 

as directed by the Geotechnical Engineer.  After proper mixing and/or drying, to evenly 
distribute the moisture, the layers should be compacted to at least 90 percent of the 
maximum dry density in compliance with ASTM D-1557-78 unless otherwise indicated. 

 
• Density and moisture content testing should be performed by the Geotechnical Engineer at 

random intervals and locations as determined by the Geotechnical Engineer.  These tests 
are intended as an aid to the Earthwork Contractor, so he can evaluate his workmanship, 
equipment effectiveness and site conditions.  The Earthwork Contractor is responsible for 
compaction as required by the Geotechnical Report(s) and governmental agencies. 

 
 

• Fill areas unused for a period of time may require moisture conditioning, processing and 
recompaction prior to the start of additional filling.  The Earthwork Contractor should notify 
the Geotechnical Engineer of his intent so that an evaluation can be made. 

 
• Fill placed on ground sloping at a 5-to-1 inclination (horizontal-to-vertical) or steeper should 

be benched into bedrock or other suitable materials, as directed by the Geotechnical 
Engineer.  Typical details of benching are illustrated on Plates D-2, D-4, and D-5. 

 
• Cut/fill transition lots should have the cut portion overexcavated to a depth of at least 3 feet 

and rebuilt with fill (see Plate D-1), as determined by the Geotechnical Engineer. 
 

• All cut lots should be inspected by the Geotechnical Engineer for fracturing and other 
bedrock conditions.  If necessary, the pads should be overexcavated to a depth of 3 feet 
and rebuilt with a uniform, more cohesive soil type to impede moisture penetration. 

 
• Cut portions of pad areas above buttresses or stabilizations should be overexcavated to a 

depth of 3 feet and rebuilt with uniform, more cohesive compacted fill to impede moisture 
penetration. 

 
• Non-structural fill adjacent to structural fill should typically be placed in unison to provide 

lateral support.  Backfill along walls must be placed and compacted with care to ensure that 
excessive unbalanced lateral pressures do not develop.  The type of fill material placed 
adjacent to below grade walls must be properly tested and approved by the Geotechnical 
Engineer with consideration of the lateral earth pressure used in the design.  
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 Foundations 
 

• The foundation influence zone is defined as extending one foot horizontally from the outside 
edge of a footing, and proceeding downward at a ½ horizontal to 1 vertical (0.5:1) 
inclination. 

 
• Where overexcavation beneath a footing subgrade is necessary, it should be conducted so 

as to encompass the entire foundation influence zone, as described above. 
 

• Compacted fill adjacent to exterior footings should extend at least 12 inches above 
foundation bearing grade.  Compacted fill within the interior of structures should extend to 
the floor subgrade elevation. 

 Fill Slopes 
 

• The placement and compaction of fill described above applies to all fill slopes.  Slope 
compaction should be accomplished by overfilling the slope, adequately compacting the fill 
in even layers, including the overfilled zone and cutting the slope back to expose the 
compacted core 

 
• Slope compaction may also be achieved by backrolling the slope adequately every 2 to 4 

vertical feet during the filling process as well as requiring the earth moving and compaction 
equipment to work close to the top of the slope.  Upon completion of slope construction, 
the slope face should be compacted with a sheepsfoot connected to a sideboom and then 
grid rolled.  This method of slope compaction should only be used if approved by the 
Geotechnical Engineer. 

 
• Sandy soils lacking in adequate cohesion may be unstable for a finished slope condition and 

therefore should not be placed within 15 horizontal feet of the slope face. 
 

• All fill slopes should be keyed into bedrock or other suitable material.  Fill keys should be at 
least 15 feet wide and inclined at 2 percent into the slope.  For slopes higher than 30 feet, 
the fill key width should be equal to one-half the height of the slope (see Plate D-5). 

 
• All fill keys should be cleared of loose slough material prior to geotechnical inspection and 

should be approved by the Geotechnical Engineer and governmental agencies prior to filling. 
 

• The cut portion of fill over cut slopes should be made first and inspected by the 
Geotechnical Engineer for possible stabilization requirements.  The fill portion should be 
adequately keyed through all surficial soils and into bedrock or suitable material.  Soils 
should be removed from the transition zone between the cut and fill portions (see Plate D-
2). 

 
 Cut Slopes 
 

• All cut slopes should be inspected by the Geotechnical Engineer to determine the need for 
stabilization.  The Earthwork Contractor should notify the Geotechnical Engineer when slope 
cutting is in progress at intervals of 10 vertical feet.  Failure to notify may result in a delay 
in recommendations. 

 
• Cut slopes exposing loose, cohesionless sands should be reported to the Geotechnical 

Engineer for possible stabilization recommendations. 
 

• All stabilization excavations should be cleared of loose slough material prior to geotechnical 
inspection.  Stakes should be provided by the Civil Engineer to verify the location and 
dimensions of the key. A typical stabilization fill detail is shown on Plate D-5. 
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• Stabilization key excavations should be provided with subdrains.  Typical subdrain details 
are shown on Plates D-6. 

 
 Subdrains 
 

• Subdrains may be required in canyons and swales where fill placement is proposed.  Typical 
subdrain details for canyons are shown on Plate D-3.  Subdrains should be installed after 
approval of removals and before filling, as determined by the Soils Engineer. 

 
• Plastic pipe may be used for subdrains provided it is Schedule 40 or SDR 35 or equivalent.  

Pipe should be protected against breakage, typically by placement in a square-cut 
(backhoe) trench or as recommended by the manufacturer. 

 
• Filter material for subdrains should conform to CALTRANS Specification 68-1.025 or as 

approved by the Geotechnical Engineer for the specific site conditions.  Clean ¾-inch 
crushed rock may be used provided it is wrapped in an acceptable filter cloth and approved 
by the Geotechnical Engineer.  Pipe diameters should be 6 inches for runs up to 500 feet 
and 8 inches for the downstream continuations of longer runs.  Four-inch diameter pipe 
may be used in buttress and stabilization fills. 





GRADING GUIDE SPECIFICATIONS

NOT TO SCALE

DRAWN:  JAS

CHKD:  GKM

PLATE D-2

FILL ABOVE CUT SLOPE DETAIL

9' MIN.

4' TYP.

MINIMUM 1' TILT BACK

OR 2% SLOPE

(WHICHEVER IS GREATER)
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BENCHING DIMENSIONS IN ACCORDANCE

WITH PLAN OR AS RECOMMENDED

BY THE GEOTECHNICAL ENGINEER

CUT SLOPE TO BE CONSTRUCTED

PRIOR TO PLACEMENT OF FILL

BEDROCK OR APPROVED

COMPETENT MATERIAL

CUT SLOPE

NATURAL GRADE

CUT/FILL CONTACT TO BE

SHOWN ON "AS-BUILT"

COMPETENT MATERIAL

CUT/FILL CONTACT SHOWN

ON GRADING PLAN

NEW COMPACTED FILL

10' TYP.

KEYWAY IN COMPETENT MATERIAL

MINIMUM WIDTH OF 15 FEET OR AS

RECOMMENDED BY THE GEOTECHNICAL

ENGINEER.  KEYWAY MAY NOT BE

REQUIRED IF FILL SLOPE IS LESS THAN 5

FEET IN HEIGHT AS RECOMMENDED BY

THE GEOTECHNICAL ENGINEER.





GRADING GUIDE SPECIFICATIONS

NOT TO SCALE

DRAWN:  JAS

CHKD:  GKM

PLATE D-4

FILL ABOVE NATURAL SLOPE DETAIL

10' TYP.

4' TYP.

(WHICHEVER IS GREATER)

OR 2% SLOPE

MINIMUM 1' TILT BACK
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NEW COMPACTED FILL

COMPETENT MATERIAL

KEYWAY IN COMPETENT MATERIAL.

RECOMMENDED BY THE GEOTECHNIAL

ENGINEER.  KEYWAY MAY NOT BE REQUIRED

IF FILL SLOPE IS LESS THAN 5' IN HEIGHT

AS RECOMMENDED BY THE GEOTECHNICAL

ENGINEER.

2' MINIMUM

KEY DEPTH

OVERFILL REQUIREMENTS

PER GRADING GUIDE SPECIFICATIONS

TOE OF SLOPE SHOWN

ON GRADING PLAN

BACKCUT - VARIES

PLACE COMPACTED BACKFILL

TO ORIGINAL GRADE

PROJECT SLOPE GRADIENT

(1:1 MAX.)

NOTE:

BENCHING SHALL BE REQUIRED

WHEN NATURAL SLOPES ARE

EQUAL TO OR STEEPER THAN 5:1

OR WHEN RECOMMENDED BY

THE GEOTECHNICAL ENGINEER.

FINISHED SLOPE FACE

MINIMUM WIDTH OF 15 FEET OR AS

BENCHING DIMENSIONS IN ACCORDANCE

WITH PLAN OR AS RECOMMENDED

BY THE GEOTECHNICAL ENGINEER



GRADING GUIDE SPECIFICATIONS

NOT TO SCALE

DRAWN:  JAS

CHKD:  GKM

PLATE D-5

STABILIZATION FILL DETAIL

FACE OF FINISHED SLOPE

COMPACTED FILL

MINIMUM 1' TILT BACK

OR 2% SLOPE

(WHICHEVER IS GREATER)

10' TYP.

2' MINIMUM

KEY DEPTH

3' TYPICAL

BLANKET FILL IF RECOMMENDED

BY THE GEOTECHNICAL ENGINEER

COMPETENT MATERIAL ACCEPTABLE

TO THE SOIL ENGINEER

KEYWAY WIDTH, AS SPECIFIED

BY THE GEOTECHNICAL ENGINEER

TOP WIDTH OF FILL

AS SPECIFIED BY THE

GEOTECHNICAL ENGINEER

BENCHING DIMENSIONS IN ACCORDANCE

WITH PLAN OR AS RECOMMENDED

BY THE GEOTECHNICAL ENGINEER

4' TYP.









 



MADISON PLAZA

DRAWN:  JL

CHKD:  GKM

SCG PROJECT

15G226-1

PLATE E-1

SEISMIC DESIGN PARAMETERS

RIVERSIDE, CALIFORNIA

SOURCE: U.S. GEOLOGICAL SURVEY (USGS)

<http://geohazards.usgs.gov/designmaps/us/application.php>
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3± inches Asphaltic concrete over 3± inches Aggregate base
POSSIBLE FILL: Red Brown to Brown Silty fine to medium Sand,
loose-moist

@ 5 to 6 feet, damp

ALLUVIUM: Brown Silty fine Sand, little Clay, medium
dense-moist

Brown Silty fine to medium Sand, medium dense-damp to moist

Brown Silty fine Sand, trace medium to coarse Sand, calcareous
nodules, loose-damp to moist

Brown Silty fine to medium Sand, medium dense-damp to moist

Boring Terminated at 25'
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JOB NO.:   06G168
PROJECT:   New Office Buildings and Bally's
LOCATION:   Riverside, California

BORING NO.
B-1

PLATE  B-1

DRILLING DATE:   4/24/06
DRILLING METHOD:   Hollow Stem Auger
LOGGED BY:  Joaquin Baca

FIELD RESULTS LABORATORY RESULTS
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SURFACE ELEVATION:   ---  MSL

WATER DEPTH:   Dry
CAVE DEPTH:   22 feet
READING TAKEN:    At Completion
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FILL: Dark Brown to Red Brown Silty fine to medium Sand, little
Clay, dense-dry

POSSIBLE FILL: Brown Silty fine to medium Sand, medium
dense-damp

ALLUVIUM: Red Brown fine Sand, little Silt, medium dense-dry to
damp

Red Brown fine to coarse Sand, little Silt, medium dense-dry to
damp

Brown Silty fine Sand, loose to medium dense-damp to moist

Red Brown Silty fine Sand, trace Clay, medium dense-damp to
moist
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JOB NO.:   06G168
PROJECT:   New Office Buildings and Bally's
LOCATION:   Riverside, California

BORING NO.
B-2

PLATE  B-2a

DRILLING DATE:   4/24/06
DRILLING METHOD:   Hollow Stem Auger
LOGGED BY:  Joaquin Baca

FIELD RESULTS LABORATORY RESULTS
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S

SURFACE ELEVATION:   ---  MSL

WATER DEPTH:   Dry
CAVE DEPTH:   44 feet
READING TAKEN:    At Completion
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28

24

31

Red Brown Silty fine Sand, trace Clay, medium dense-damp to
moist

Brown Silty fine Sand, some Clay, occasional calcareous deposits,
medium dense to dense-moist

Red Brown Silty fine to medium Sand, medium dense-moist

Brown Silty fine to medium Sand, trace Clay, dense-damp to moist

Boring Terminated at 50'
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JOB NO.:   06G168
PROJECT:   New Office Buildings and Bally's
LOCATION:   Riverside, California

BORING NO.
B-2

PLATE  B-2b

DRILLING DATE:   4/24/06
DRILLING METHOD:   Hollow Stem Auger
LOGGED BY:  Joaquin Baca

FIELD RESULTS LABORATORY RESULTS

C
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M
M
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N

T
S

(Continued)

WATER DEPTH:   Dry
CAVE DEPTH:   44 feet
READING TAKEN:    At Completion
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3± inches Asphaltic concrete over 2± inches Aggregate base
FILL: Dark Brown Silty fine to medium Sand, loose-damp to moist

ALLUVIUM: Dark Brown Silty fine Sand, loose-damp to moist

Brown to Red Brown fine to medium Sand, trace Silt, loose-moist

Red Brown Clayey fine to medium Sand, loose-moist

Brown Silty fine Sand, loose to medium dense-moist

Brown Silty fine Sand, little Clay, loose to medium dense-moist
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JOB NO.:   06G168
PROJECT:   New Office Buildings and Bally's
LOCATION:   Riverside, California

BORING NO.
B-3

PLATE  B-3a

DRILLING DATE:   4/24/06
DRILLING METHOD:   Hollow Stem Auger
LOGGED BY:  Joaquin Baca

FIELD RESULTS LABORATORY RESULTS
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S

SURFACE ELEVATION:   ---  MSL

WATER DEPTH:   Dry
CAVE DEPTH:   42 feet
READING TAKEN:    At Completion
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11

40

50/5"

Brown Silty fine Sand, little Clay, loose to medium dense-moist

Brown Silty fine to medium Sand, medium dense-damp to moist

Orange Brown Silty fine to coarse Sand, trace to some Clay, trace
fine Gravel, dense to very dense-moist

Boring Terminated at 50'
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JOB NO.:   06G168
PROJECT:   New Office Buildings and Bally's
LOCATION:   Riverside, California

BORING NO.
B-3

PLATE  B-3b

DRILLING DATE:   4/24/06
DRILLING METHOD:   Hollow Stem Auger
LOGGED BY:  Joaquin Baca

FIELD RESULTS LABORATORY RESULTS

C
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M
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T
S

(Continued)

WATER DEPTH:   Dry
CAVE DEPTH:   42 feet
READING TAKEN:    At Completion
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3± inches Asphaltic concrete over 4± inches Aggregate base
POSSIBLE FILL: Dark Brown Silty fine to medium Sand, trace
Clay, loose-damp to moist

ALLUVIUM: Brown to Dark Red Brown Silty fine Sand, trace
medium Sand, little Clay, loose-moist

ALLUVIUM: Brown Clayey fine to medium Sand, trace Silt,
medium dense-moist

Brown Silty fine to medium Sand, trace Clay, occasional Leachate
deposits, loose to medium dense-damp to moist

@ 18 to 20 feet, Clayey fine Sand, medium dense-moist

Boring Terminated at 20'
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JOB NO.:   06G168
PROJECT:   New Office Buildings and Bally's
LOCATION:   Riverside, California

BORING NO.
B-4

PLATE  B-4

DRILLING DATE:   4/24/06
DRILLING METHOD:   Hollow Stem Auger
LOGGED BY:  Joaquin Baca

FIELD RESULTS LABORATORY RESULTS
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S

SURFACE ELEVATION:   ---  MSL

WATER DEPTH:   Dry
CAVE DEPTH:   17 feet
READING TAKEN:    At Completion
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6

4

3± inches Asphaltic concrete over 3± inches Aggregate base
Dark Brown Silty fine to medium Sand, little Clay, loose-damp to
moist

Boring Terminated at 5'
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JOB NO.:   06G168
PROJECT:   New Office Buildings and Bally's
LOCATION:   Riverside, California

BORING NO.
B-5

PLATE  B-5

DRILLING DATE:   4/24/06
DRILLING METHOD:   Hollow Stem Auger
LOGGED BY:  Joaquin Baca

FIELD RESULTS LABORATORY RESULTS
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S

SURFACE ELEVATION:   ---  MSL

WATER DEPTH:   Dry
CAVE DEPTH:   3 feet
READING TAKEN:    At Completion
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3± inches Asphaltic concrete over 2± inches Aggregate base
POSSIBLE FILL: Dark Brown Silty fine to medium Sand, little
Clay, loose to medium dense-damp to moist

ALLUVIUM: Red Brown to Brown fine Sand, some Silt,
loose-damp to moist

Brown Clayey fine to medium Sand, loose-moist

Brown Silty fine to medium Sand, trace Clay, loose to medium
dense-damp to moist

Boring Terminated at 20'
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JOB NO.:   06G168
PROJECT:   New Office Buildings and Bally's
LOCATION:   Riverside, California

BORING NO.
B-6

PLATE  B-6

DRILLING DATE:   4/24/06
DRILLING METHOD:   Hollow Stem Auger
LOGGED BY:  Joaquin Baca

FIELD RESULTS LABORATORY RESULTS

C
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S

SURFACE ELEVATION:   ---  MSL

WATER DEPTH:   Dry
CAVE DEPTH:   17 feet
READING TAKEN:    At Completion
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3± inches Asphaltic concrete over 3± inches Aggregate base
POSSIBLE FILL:  Dark Brown Silty fine to medium Sand, little
Clay, loose-damp to moist

ALLUVIUM: Red Brown Silty fine to medium Sand, some Clay,
loose-damp to moist

Red Brown fine to medium Sand, trace coarse Sand, little Silt, little
Clay, loose to medium dense-damp

Brown Silty fine to medium Sand, little Clay, medium dense-damp
to moist

Boring Terminated at 20'
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JOB NO.:   06G168
PROJECT:   New Office Buildings and Bally's
LOCATION:   Riverside, California

BORING NO.
B-7

PLATE  B-7

DRILLING DATE:   4/24/06
DRILLING METHOD:   Hollow Stem Auger
LOGGED BY:  Joaquin Baca

FIELD RESULTS LABORATORY RESULTS
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SURFACE ELEVATION:   ---  MSL

WATER DEPTH:   Dry
CAVE DEPTH:   17 feet
READING TAKEN:    At Completion
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FILL: Red Brown fine to medium Sandy Clay, stiff-damp to moist

ALLUVIUM: Red Brown Silty fine to medium Sand, loose to
medium dense-damp

Brown Silty fine to coarse Sand, medium dense-damp to moist

Brown Silty fine Sand, trace Clay, medium dense-damp to moist

Boring Terminated at 20'

4.5+ 125
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JOB NO.:   06G168
PROJECT:   New Office Buildings and Bally's
LOCATION:   Riverside, California

BORING NO.
B-8

PLATE  B-8

DRILLING DATE:   4/24/06
DRILLING METHOD:   Hollow Stem Auger
LOGGED BY:  Joaquin Baca

FIELD RESULTS LABORATORY RESULTS
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SURFACE ELEVATION:   ---  MSL

WATER DEPTH:   Dry
CAVE DEPTH:   16 feet
READING TAKEN:    At Completion
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2½± inches Asphaltic concrete over 4± inches Aggregate base
POSSIBLE FILL: Dark Brown Silty fine to medium Sand, trace
Clay, loose-damp to moist

ALLUVIUM: Brown to Red Brown Silty fine to medium Sand, little
Clay, loose-damp to moist

Brown Silty fine Sand, loose-damp to moist

Red Brown Silty fine Sand, little Clay, trace medium Sand, loose
to medium dense-moist

Boring Terminated at 20'
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JOB NO.:   06G168
PROJECT:   New Office Buildings and Bally's
LOCATION:   Riverside, California

BORING NO.
B-9

PLATE  B-9

DRILLING DATE:   4/24/06
DRILLING METHOD:   Hollow Stem Auger
LOGGED BY:  Joaquin Baca

FIELD RESULTS LABORATORY RESULTS
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SURFACE ELEVATION:   ---  MSL

WATER DEPTH:   Dry
CAVE DEPTH:   16 feet
READING TAKEN:    At Completion
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4

6

3± inches Asphaltic concrete over 3± inches Aggregate base
ALLUVIUM: Red Brown Silty fine to medium Sand, loose-damp to
moist

Boring Terminated at 5'
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JOB NO.:   06G168
PROJECT:   New Office Buildings and Bally's
LOCATION:   Riverside, California

BORING NO.
B-10

PLATE  B-10

DRILLING DATE:   4/24/06
DRILLING METHOD:   Hollow Stem Auger
LOGGED BY:  Joaquin Baca

FIELD RESULTS LABORATORY RESULTS
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SURFACE ELEVATION:   ---  MSL

WATER DEPTH:   Dry
CAVE DEPTH:   3 feet
READING TAKEN:    At Completion
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3± inches Asphaltic concrete over 5± inches Aggregate base

POSSIBLE FILL: Brown fine to medium Sand, trace Silt, loose to
medium dense-damp to moist

ALLUVIUM: Brown Silty fine Sand to fine Sandy Silt, some Clay,
medium dense-moist

Brown fine Sandy Silt, little Clay, medium dense-moist

Red Brown Silty fine Sand, little Clay, medium dense-moist

Red Brown Silty fine Sand, trace Clay, medium dense-moist

Boring Terminated at 25'
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JOB NO.:   06G168
PROJECT:   New Office Buildings and Bally's
LOCATION:   Riverside, California

BORING NO.
B-11

PLATE  B-11

DRILLING DATE:   4/24/06
DRILLING METHOD:   Hollow Stem Auger
LOGGED BY:  Joaquin Baca

FIELD RESULTS LABORATORY RESULTS
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S

SURFACE ELEVATION:   ---  MSL

WATER DEPTH:   Dry
CAVE DEPTH:   12 feet
READING TAKEN:    At Completion
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10

1½± inches Asphaltic concrete over 4± inches Aggregate base
FILL: Brown Silty fine to medium Sand, loose-damp

FILL: Brown fine to medium Sand, loose-dry

POSSIBLE FILL: Gray Brown Silty fine Sand, trace Clay,
loose-damp

ALLUVIUM: Brown Silty fine Sand, trace medium Sand, medium
dense-moist

Brown Silty fine to medium Sand, loose to medium dense-damp

Brown fine Sandy Silt, medium dense-damp to moist

Brown Silty fine Sand to fine Sandy Silt, medium dense-damp to
moist

Brown fine to medium Sand, dense-damp

Brown to Red Brown Silty fine Sand to fine Sandy Silt, little Clay,
medium dense-damp to moist

Red Brown Silty fine Sand, trace Clay, loose to medium
dense-damp to moist
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JOB NO.:   06G168
PROJECT:   Madison Plaza, Phase II
LOCATION:   Riverside, California

BORING NO.
B-12

PLATE  B-12a

DRILLING DATE:   1/29/07
DRILLING METHOD:   Hollow Stem Auger
LOGGED BY:  Daryl Kas

FIELD RESULTS LABORATORY RESULTS
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S

SURFACE ELEVATION:   ---  MSL

WATER DEPTH:   Dry
CAVE DEPTH:   23 feet
READING TAKEN:    At Completion
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42

16

64

Red Brown Silty fine Sand, trace Clay, loose to medium
dense-damp to moist

Red Brown Silty fine to medium Sand, trace Clay, dense-damp to
moist

Gray Brown to Red Brown Silty fine to medium Sand, medium
dense to dense-damp to moist

Boring Terminated at 50'
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JOB NO.:   06G168
PROJECT:   Madison Plaza, Phase II
LOCATION:   Riverside, California

BORING NO.
B-12

PLATE  B-12b

DRILLING DATE:   1/29/07
DRILLING METHOD:   Hollow Stem Auger
LOGGED BY:  Daryl Kas

FIELD RESULTS LABORATORY RESULTS

C
O

M
M

E
N

T
S

(Continued)

WATER DEPTH:   Dry
CAVE DEPTH:   23 feet
READING TAKEN:    At Completion
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2½± inches Asphaltic concrete over 3½± inches Aggregate base
FILL: Brown Silty fine Sand, trace medium Sand, little Clay, trace
fine root fibers, loose-moist

ALLUVIUM: Brown Silty fine to medium Sand, loose-damp to
moist

Brown fine to medium Sand, loose to medium dense-damp

Brown fine Sandy Silt, little Clay, medium dense-moist

Light Gray to Gray Brown fine to medium Sand, little Silt, medium
dense-damp to moist

Brown fine Sandy Silt, loose to medium dense-damp to moist

Brown Clayey Silt, some fine Sand, medium stiff-moist

Brown fine to medium Sandy Silt to Silty fine Sand, some Clay,
medium dense-damp to moist
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JOB NO.:   06G168
PROJECT:   Madison Plaza, Phase II
LOCATION:   Riverside, California

BORING NO.
B-13

PLATE  B-13a

DRILLING DATE:   1/29/07
DRILLING METHOD:   Hollow Stem Auger
LOGGED BY:  Daryl Kas

FIELD RESULTS LABORATORY RESULTS

C
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M
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N

T
S

SURFACE ELEVATION:   ---  MSL

WATER DEPTH:   Dry
CAVE DEPTH:   24.5 feet
READING TAKEN:    At Completion
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19

40

17

Brown fine to medium Sandy Silt to Silty fine Sand, some Clay,
medium dense-damp to moist

@ 44 to 45 feet, dense

Brown Silty fine Sand, medium dense-damp to moist

Boring Terminated at 50'
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JOB NO.:   06G168
PROJECT:   Madison Plaza, Phase II
LOCATION:   Riverside, California

BORING NO.
B-13

PLATE  B-13b

DRILLING DATE:   1/29/07
DRILLING METHOD:   Hollow Stem Auger
LOGGED BY:  Daryl Kas

FIELD RESULTS LABORATORY RESULTS

C
O

M
M

E
N

T
S

(Continued)

WATER DEPTH:   Dry
CAVE DEPTH:   24.5 feet
READING TAKEN:    At Completion
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3± inches Asphaltic concrete over 3½± inches Aggregate base
FILL: Brown Silty fine to medium Sand, very loose-damp

Brown Silty fine to medium Sand, loose-damp

Brown Silty fine Sand, little Clay, loose-moist

Brown fine Sandy Silt, trace Clay, little medium Sand, loose to
medium dense-damp to moist

Brown Silty fine to medium Sand, medium dense-moist

Brown fine Sandy Silt, little Clay, loose to medium dense-moist

Boring Terminated at 30'
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JOB NO.:   06G168
PROJECT:   Madison Plaza, Phase II
LOCATION:   Riverside, California

BORING NO.
B-14

PLATE  B-14

DRILLING DATE:   1/29/07
DRILLING METHOD:   Hollow Stem Auger
LOGGED BY:  Daryl Kas

FIELD RESULTS LABORATORY RESULTS
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SURFACE ELEVATION:   ---  MSL

WATER DEPTH:   Dry
CAVE DEPTH:   14 feet
READING TAKEN:    At Completion
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4± inches Asphaltic concrete underlain by no discernible
Aggregate base
FILL: Red Brown Silty fine to medium Sand, loose-damp

ALLUVIUM: Gray Brown to Brown fine to medium Sand, trace
coarse Sand, loose-damp

Light Brown Silty fine Sand to fine Sandy Silt, medium
dense-damp

Brown Silty fine to medium Sand, medium dense-damp

Boring Terminated at 15'
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JOB NO.:   06G168
PROJECT:   Madison Plaza, Phase II
LOCATION:   Riverside, California

BORING NO.
B-15

PLATE  B-15

DRILLING DATE:   1/29/07
DRILLING METHOD:   Hollow Stem Auger
LOGGED BY:  Daryl Kas

FIELD RESULTS LABORATORY RESULTS
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S

SURFACE ELEVATION:   ---  MSL

WATER DEPTH:   Dry
CAVE DEPTH:   9 feet
READING TAKEN:    At Completion
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3½± inches Asphaltic concrete underlain by no discernible
Aggregate base
FILL:  Brown Silty fine Sand, trace medium Sand, loose-damp

ALLUVIUM: Gray Brown fine to medium Sand, trace fine Gravel,
trace coarse Sand, loose-damp

Brown Silty fine Sand, trace medium Sand, loose to medium
dense-damp

Light Brown Silty fine Sand, medium dense-damp

Boring Terminated at 15'
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JOB NO.:   06G168
PROJECT:   Madison Plaza, Phase II
LOCATION:   Riverside, California

BORING NO.
B-16

PLATE  B-16

DRILLING DATE:   1/29/07
DRILLING METHOD:   Hollow Stem Auger
LOGGED BY:  Daryl Kas

FIELD RESULTS LABORATORY RESULTS
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SURFACE ELEVATION:   ---  MSL

WATER DEPTH:   Dry
CAVE DEPTH:   8 feet
READING TAKEN:    At Completion
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3½± inches Asphaltic concrete underlain by no discernible
Aggregate base
FILL: Dark Brown to Brown Silty fine to medium Sand,
loose-damp

ALLUVIUM: Gray Brown to Brown Silty fine Sand, loose-damp to
moist

Brown Silty fine Sand, trace medium Sand, medium dense-damp

Boring Terminated at 15'
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JOB NO.:   06G168
PROJECT:   Madison Plaza, Phase II
LOCATION:   Riverside, California

BORING NO.
B-17

PLATE  B-17

DRILLING DATE:   1/29/07
DRILLING METHOD:   Hollow Stem Auger
LOGGED BY:  Daryl Kas

FIELD RESULTS LABORATORY RESULTS
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SURFACE ELEVATION:   ---  MSL

WATER DEPTH:   Dry
CAVE DEPTH:   3.5 feet
READING TAKEN:    At Completion
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3½± inches Asphaltic concrete underlain by no discernible
Aggregate base
POSSIBLE FILL: Red Brown Silty fine Sand, loose-moist

ALLUVIUM: Brown Silty fine to medium Sand, little Clay,
loose-moist

ALLUVIUM: Gray Brown fine Sand, little Silt, loose to medium
dense-damp

ALLUVIUM: Brown Silty fine Sand, trace medium Sand, medium
dense-damp

Boring Terminated at 15'
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JOB NO.:   06G168
PROJECT:   Madison Plaza, Phase II
LOCATION:   Riverside, California

BORING NO.
B-18

PLATE  B-18

DRILLING DATE:   1/29/07
DRILLING METHOD:   Hollow Stem Auger
LOGGED BY:  Daryl Kas

FIELD RESULTS LABORATORY RESULTS
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SURFACE ELEVATION:   ---  MSL

WATER DEPTH:   Dry
CAVE DEPTH:   9 feet
READING TAKEN:    At Completion
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Classification: POSSIBLE FILL: Red Brown to Brown Silty fine to medium Sand

Boring Number: B-1 Initial Moisture Content (%) 9

Sample Number: --- Final Moisture Content (%) 12

Depth (ft) 1 to 2 Initial Dry Density (pcf) 121.2

Specimen Diameter (in) 2.4 Final Dry Density (pcf) 134.1

Specimen Thickness (in) 1.0 Percent Collapse (%) 0.49

New Office Buildings and Bally's
Riverside, California
Project No. 06G168
PLATE C- 1
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Consolidation/Collapse Test Results

1260 North Hancock Street, Suite 101
Anaheim, California 92807

Phone: (714) 777-0333 Fax: (714) 777-0398

Water Added
at 1600 psf



Classification: POSSIBLE FILL: Red Brown to Brown Silty fine to medium Sand

Boring Number: B-1 Initial Moisture Content (%) 7

Sample Number: --- Final Moisture Content (%) 14

Depth (ft) 3 to 4 Initial Dry Density (pcf) 118.1

Specimen Diameter (in) 2.4 Final Dry Density (pcf) 128.1

Specimen Thickness (in) 1.0 Percent Collapse (%) 0.70

New Office Buildings and Bally's
Riverside, California
Project No. 06G168
PLATE C- 2
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Consolidation/Collapse Test Results

1260 North Hancock Street, Suite 101
Anaheim, California 92807

Phone: (714) 777-0333 Fax: (714) 777-0398

Water Added
at 1600 psf



Classification: POSSIBLE FILL: Red Brown to Brown Silty fine to medium Sand

Boring Number: B-1 Initial Moisture Content (%) 4

Sample Number: --- Final Moisture Content (%) 12

Depth (ft) 5 to 6 Initial Dry Density (pcf) 119.1

Specimen Diameter (in) 2.4 Final Dry Density (pcf) 127.3

Specimen Thickness (in) 1.0 Percent Collapse (%) 1.12

New Office Buildings and Bally's
Riverside, California
Project No. 06G168
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Classification: ALLUVIUM: Brown Silty fine Sand, little Clay

Boring Number: B-1 Initial Moisture Content (%) 13

Sample Number: --- Final Moisture Content (%) 16

Depth (ft) 7 to 8 Initial Dry Density (pcf) 112.9

Specimen Diameter (in) 2.4 Final Dry Density (pcf) 120.0

Specimen Thickness (in) 1.0 Percent Collapse (%) 0.28

New Office Buildings and Bally's
Riverside, California
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Classification: POSSIBLE FILL: Dark Brown Silty fine to medium Sand, trace Clay

Boring Number: B-4 Initial Moisture Content (%) 12

Sample Number: --- Final Moisture Content (%) 17

Depth (ft) 1 to 2 Initial Dry Density (pcf) 114.4

Specimen Diameter (in) 2.4 Final Dry Density (pcf) 121.5

Specimen Thickness (in) 1.0 Percent Collapse (%) 0.83

New Office Buildings and Bally's
Riverside, California
Project No. 06G168
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Classification: ALLUVIUM: Brown to Dark Red Brown Silty fine Sand, trace medium Sand

Boring Number: B-4 Initial Moisture Content (%) 8

Sample Number: --- Final Moisture Content (%) 15

Depth (ft) 3 to 4 Initial Dry Density (pcf) 113.9

Specimen Diameter (in) 2.4 Final Dry Density (pcf) 126.8

Specimen Thickness (in) 1.0 Percent Collapse (%) 1.05

New Office Buildings and Bally's
Riverside, California
Project No. 06G168
PLATE C- 6

0

2

4

6

8

10

12
0.1 1 10 100

C
o

n
so

li
d

at
io

n
S

tr
ai

n
(%

)

Load (ksf)

Consolidation/Collapse Test Results

1260 North Hancock Street, Suite 101
Anaheim, California 92807

Phone: (714) 777-0333 Fax: (714) 777-0398

Water Added
at 1600 psf



Classification: ALLUVIUM: Brown to Dark Red Brown Silty fine Sand, trace medium Sand

Boring Number: B-4 Initial Moisture Content (%) 9

Sample Number: --- Final Moisture Content (%) 16

Depth (ft) 5 to 6 Initial Dry Density (pcf) 110.1

Specimen Diameter (in) 2.4 Final Dry Density (pcf) 123.3

Specimen Thickness (in) 1.0 Percent Collapse (%) 1.59

New Office Buildings and Bally's
Riverside, California
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Classification: ALLUVIUM: Brown Clayey fine to medium Sand, trace Silt

Boring Number: B-4 Initial Moisture Content (%) 6

Sample Number: --- Final Moisture Content (%) 14

Depth (ft) 7 to 8 Initial Dry Density (pcf) 119.1

Specimen Diameter (in) 2.4 Final Dry Density (pcf) 127.4

Specimen Thickness (in) 1.0 Percent Collapse (%) 0.43

New Office Buildings and Bally's
Riverside, California
Project No. 06G168
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Sample Description: Brown Silty fine to medium Sand, trace Clay

Remolded Moisture Content 10

Final Moisture Content --- Peak Ultimate
Remolded Dry Density 119.2 f (°) 38.0 35.0

Percent Compaction 95 c (psf) 250 100

Final Dry Density ---

Specimen Diameter (in) 2.4

Specimen Thickness (in) 1.0

New Office Buildings and Bally's
Riverside, California
Project No. 06G168
PLATE C-10
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Classification: ALLUVIUM: Brown Silty fine Sand, trace medium Sand

Boring Number: B-12 Initial Moisture Content (%) 9

Sample Number: --- Final Moisture Content (%) 20

Depth (ft) 5 to 6 Initial Dry Density (pcf) 104.9

Specimen Diameter (in) 2.4 Final Dry Density (pcf) 115.5

Specimen Thickness (in) 1.0 Percent Collapse (%) 1.31

Madison Plaza, Phase II
Riverside, California
Project No. 06G168-2
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Classification: ALLUVIUM: Brown fine Sandy Silt

Boring Number: B-12 Initial Moisture Content (%) 9

Sample Number: --- Final Moisture Content (%) 20

Depth (ft) 9 to 10 Initial Dry Density (pcf) 114.9

Specimen Diameter (in) 2.4 Final Dry Density (pcf) 122.5

Specimen Thickness (in) 1.0 Percent Collapse (%) 0.26
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Classification: ALLUVIUM: Brown fine to medium Sand

Boring Number: B-12 Initial Moisture Content (%) 5

Sample Number: --- Final Moisture Content (%) 13

Depth (ft) 19 to 20 Initial Dry Density (pcf) 123.7

Specimen Diameter (in) 2.4 Final Dry Density (pcf) 129.8

Specimen Thickness (in) 1.0 Percent Collapse (%) 0.46
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Classification: ALLUVIUM: Brown Silty fine to medium Sand

Boring Number: B-13 Initial Moisture Content (%) 6

Sample Number: --- Final Moisture Content (%) 14

Depth (ft) 5 to 6 Initial Dry Density (pcf) 109.2

Specimen Diameter (in) 2.4 Final Dry Density (pcf) 120.6

Specimen Thickness (in) 1.0 Percent Collapse (%) 2.35
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Classification: Brown fine to medium Sand

Boring Number: B-13 Initial Moisture Content (%) 4

Sample Number: --- Final Moisture Content (%) 15

Depth (ft) 7 to 8 Initial Dry Density (pcf) 109.1

Specimen Diameter (in) 2.4 Final Dry Density (pcf) 117.2

Specimen Thickness (in) 1.0 Percent Collapse (%) 1.06
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Classification: Brown fine Sandy Silt, little Clay

Boring Number: B-13 Initial Moisture Content (%) 16

Sample Number: --- Final Moisture Content (%) 27

Depth (ft) 9 to 10 Initial Dry Density (pcf) 96.1

Specimen Diameter (in) 2.4 Final Dry Density (pcf) 103.1

Specimen Thickness (in) 1.0 Percent Collapse (%) 0.29
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Classification: Light Gray to Gray Brown fine to medium Sand, little Silt

Boring Number: B-13 Initial Moisture Content (%) 6

Sample Number: --- Final Moisture Content (%) 17

Depth (ft) 14 to 15 Initial Dry Density (pcf) 114.2

Specimen Diameter (in) 2.4 Final Dry Density (pcf) 121.9

Specimen Thickness (in) 1.0 Percent Collapse (%) 0.77

Madison Plaza, Phase II
Riverside, California
Project No. 06G168-2
PLATE C- 7

0

2

4

6

8

10

12

14

16

18
0.1 1 10 100

C
o

n
so

li
d

at
io

n
S

tr
ai

n
(%

)

Load (ksf)

Consolidation/Collapse Test Results

Water Added
at 1600 psf



Classification: Brown fine Sandy Silt

Boring Number: B-13 Initial Moisture Content (%) 5

Sample Number: --- Final Moisture Content (%) 20

Depth (ft) 24 to 25 Initial Dry Density (pcf) 108.5

Specimen Diameter (in) 2.4 Final Dry Density (pcf) 117.6

Specimen Thickness (in) 1.0 Percent Collapse (%) 0.54
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Classification: POSSIBLE FILL: Red Brown Silty fine Sand

Boring Number: B-18 Initial Moisture Content (%) 7

Sample Number: --- Final Moisture Content (%) 15

Depth (ft) 1 to 2 Initial Dry Density (pcf) 101.0

Specimen Diameter (in) 2.4 Final Dry Density (pcf) 120.0

Specimen Thickness (in) 1.0 Percent Collapse (%) 6.04
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Classification: ALLUVIUM: Brown Silty fine to medium Sand, little Clay

Boring Number: B-18 Initial Moisture Content (%) 10

Sample Number: --- Final Moisture Content (%) 18

Depth (ft) 3 to 4 Initial Dry Density (pcf) 102.6

Specimen Diameter (in) 2.4 Final Dry Density (pcf) 121.7

Specimen Thickness (in) 1.0 Percent Collapse (%) 3.87
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Classification: ALLUVIUM: Brown Silty fine to medium Sand, little Clay

Boring Number: B-18 Initial Moisture Content (%) 7

Sample Number: --- Final Moisture Content (%) 18

Depth (ft) 5 to 6 Initial Dry Density (pcf) 107.8

Specimen Diameter (in) 2.4 Final Dry Density (pcf) 122.5

Specimen Thickness (in) 1.0 Percent Collapse (%) 2.98
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Classification: ALLUVIUM: Brown Silty fine to medium Sand, little Clay

Boring Number: B-18 Initial Moisture Content (%) 9

Sample Number: --- Final Moisture Content (%) 22

Depth (ft) 7 to 8 Initial Dry Density (pcf) 99.4

Specimen Diameter (in) 2.4 Final Dry Density (pcf) 111.8

Specimen Thickness (in) 1.0 Percent Collapse (%) 0.80
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INTRODUCTION 

This noise and vibration impact analysis has been prepared to evaluate the potential noise impacts and 
mitigation measures associated with the proposed Madison Plaza Project (project) in the City of 
Riverside (City), County of Riverside (County), California. This report is intended to satisfy the City 
and State requirement for a project-specific noise and vibration impact analysis by examining the 
impacts of the proposed uses on adjacent noise-sensitive uses, as well as the noise impacts on the 
proposed uses on the project site, and evaluating the mitigation measures required as part of the 
project design. 
 
 
Project Description  

The project site is on the northwest corner of the intersection of Madison Street and State Route 91 
(SR-91), as shown on Figure 1. Access is provided by two driveways from Madison Street..  
 
The proposed project includes the construction of an 84,859 sf shopping center. The project site is at 
3530 Madison Street in the City in western Riverside County. The project site consists of 8.21 acres 
and currently contains a fully operational Denny’s restaurant. The existing 3,943 sf Denny’s 
restaurant building would be retained on site and incorporated into the future project. The Mobil 
Station, car wash, and convenience store are not a part of the project and are on a separate parcel. The 
western portion of the project site is not developed and is currently a dirt lot. 
 
The proposed project would construct two attached structures on the back side of the site consisting 
of a 41,117 sf market and a 37,849 sf health and fitness center. The proposed project includes a 1,950 
sf restaurant with drive-through on the eastern portion of the site along the Madison Street frontage 
between the existing Denny’s restaurant and Mobil Station. The proposed project also includes 
modifications to the Denny’s restaurant drive aisles and parking lots. The proposed project would 
result in a building coverage of 23.6%. The project will also include 432 parking stalls. 
 
In addition to the commercial development, the project would also construct three retention basins 
and an infiltration basin for runoff, and modify the existing California Department of Transportation 
(Caltrans) retention basin located along the westbound SR 91 on-ramp. The project site is further 
identified by Assessor’s Parcel Numbers (APNs) 230-090-002, 230-090-003, 230-090-004, and 230-
090-005, and United States Geological Survey (USGS) map, Riverside West quadrangle, T3S, R5W, 
Section 4 of the San Bernardino Baseline and Meridian (SBBM). The proposed project is anticipated 
to be completed in 2017. A site plan of the proposed project is provided on Figure 2. 
 
The proposed project is consistent with the current City General Plan designation for the project site 
and would not require a General Plan Amendment. 
 
 



FIGURE 1

Madison Plaza

Regional and Project Location
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SOURCE: Bing Aerial, 2015; County of Riverside, 2015.
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FIGURE 2

Conceptual Site Plan
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Methodology Related to Noise Impact Assessment 

Evaluation of noise and vibration impacts associated with the proposed project includes the 
following: 
 
 Determine the short-term construction noise and vibration impacts on off-site noise-sensitive uses 

 Determine the long-term traffic noise impacts on on-site and off-site sensitive areas 

 Determine the long-term traffic vibration impacts on off-site sensitive uses 

 Determine the long-term stationary source noise and vibration impacts on off-site noise-sensitive 
uses 

 Determine the required mitigation measures to reduce  noise and vibration impacts 
 

 
Characteristics of Sound 

Noise is usually defined as unwanted sound. Noise consists of any sound that may produce 
physiological or psychological damage and/or interfere with communication, work, rest, recreation, 
and sleep. 
 
To the human ear, sound has two significant characteristics: pitch and loudness. Pitch is generally an 
annoyance, while loudness can affect the ability to hear. Pitch is the number of complete vibrations, 
or cycles per second, of a wave resulting in the tone’s range from high to low. Loudness is the 
strength of a sound that describes a noisy or quiet environment and is measured by the amplitude of 
the sound wave. Loudness is determined by the intensity of the sound waves combined with the 
reception characteristics of the human ear. Sound intensity refers to how hard the sound wave strikes 
an object, which in turn produces the sound’s effect. This characteristic of sound can be precisely 
measured with instruments. The analysis of a project defines the noise environment of the project area 
in terms of sound intensity and its effect on adjacent sensitive land uses. 
 
 
Measurement of Sound 

Sound intensity is measured through the A-weighted scale to correct for the relative frequency 
response of the human ear. That is, an A-weighted noise level de-emphasizes low and very high 
frequencies of sound similar to the human ear’s de-emphasis of these frequencies. Unlike linear units 
(e.g., inches or pounds), decibels (dB) are measured on a logarithmic scale representing points on a 
sharply rising curve. 
 
For example, 10 dB is 10 times more intense than 1 dB, 20 dB is 100 times more intense than 1 dB, 
and 30 dB is 1,000 times more intense than 1 dB. Thirty decibels (30 dB) represents 1,000 times as 
much acoustic energy as 1 dB. The decibel scale increases as the square of the change, representing 
the sound pressure energy. A sound as soft as human breathing is about 10 times greater than 0 dB. 
The decibel system of measuring sound gives a rough connection between the physical intensity of 
sound and its perceived loudness to the human ear. A 10 dB increase in sound level is perceived by 
the human ear as only a doubling of the loudness of the sound. Ambient sounds generally range from 
30 A-weighted decibels (dBA) (very quiet) to 100 dBA (very loud).  
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Sound levels are generated from a source, and their decibel level decreases as the distance from that 
source increases. Sound dissipates exponentially with distance from the noise source. For a single 
point source, sound levels decrease approximately 6 dBA for each doubling of distance from the 
source. This drop-off rate is appropriate for noise generated by stationary equipment. If noise is 
produced by a line source (e.g., highway traffic or railroad operations), the sound decreases 3 dBA for 
each doubling of distance in a hard site environment. Line source noise (noise in a relatively flat 
environment with absorptive vegetation) decreases 4.5 dBA for each doubling of distance. 
 
There are many ways to rate noise for various time periods, but an appropriate rating of ambient noise 
affecting humans also accounts for the annoying effects of sound. Equivalent continuous sound level 
(Leq) is the total sound energy of time varying noise over a sample period. However, the predominant 
rating scales for human communities in the State of California are the Leq and Community Noise 
Equivalent Level (CNEL) or the day-night average level (Ldn) based on dBA. CNEL is the time 
varying noise over a 24-hour period, with a 5 dBA weighting factor applied to the hourly Leq for 
noises occurring from 7:00 p.m. to 10:00 p.m. (defined as relaxation hours) and a 10 dBA weighting 
factor applied to noise occurring from 10:00 p.m. to 7:00 a.m. (defined as sleeping hours). Ldn is 
similar to the CNEL scale, but without the adjustment for events occurring during the evening hours. 
CNEL and Ldn are within 1 dBA of each other and are normally exchangeable. The City uses the 
CNEL noise scale for long-term noise impact assessment. 
 
Other noise rating scales of importance when assessing the annoyance factor include the maximum 
noise level (Lmax), which is the highest exponential time averaged sound level that occurs during a 
stated time period. The noise environments discussed in this analysis for short-term noise impacts are 
specified in terms of maximum levels denoted by Lmax, which reflects peak operating conditions and 
addresses the annoying aspects of intermittent noise. It is often used together with another noise scale, 
or noise standards in terms of percentile noise levels, in noise ordinances for enforcement purposes. 
For example, the L10 noise level represents the noise level exceeded 10 percent of the time during a 
stated period. The L50 noise level represents the median noise level. Half the time the noise level 
exceeds this level, and half the time it is less than this level. The L90 noise level represents the noise 
level exceeded 90 percent of the time and is considered the background noise level during a 
monitoring period. For a relatively constant noise source, the Leq and L50 are approximately the same. 
 
Noise impacts can be described in three categories. The first category includes audible impacts that 
refer to increases in noise levels noticeable to humans. Audible increases in noise levels generally 
refer to a change of 3 dB or greater since this level has been found to be barely perceptible in exterior 
environments. The second category, potentially audible, refers to a change in the noise level between 
1 dB and 3 dB. This range of noise levels has been found to be noticeable only in laboratory 
environments. The last category includes changes in noise level of less than 1 dB, which are inaudible 
to the human ear. Only audible changes in existing ambient or background noise levels are considered 
potentially significant.  
 
 
Physiological Effects of Noise 

Physical damage to human hearing begins at prolonged exposure (typically more than 8 hours, as 
defined by the Occupational Safety and Health Administration [OSHA]) to noise levels higher than 
85 dBA. Exposure to high noise levels affects the entire body system, with prolonged noise exposure 
in excess of 75 dBA increasing body tensions, thereby affecting blood pressure and functions of the 
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heart and the nervous system. In comparison, extended periods of noise exposure above 90 dBA 
would result in permanent cell damage. When the noise level reaches 120 dB, a tickling sensation 
occurs in the human ear even with short-term exposure. This level of noise is called the threshold of 
feeling. As the sound reaches 140 dB, the tickling sensation is replaced by the feeling of pain in the 
ear. This is called the threshold of pain. A sound level of 160 to 165 dB will result in dizziness or loss 
of equilibrium. The ambient or background noise problem is widespread and generally more 
concentrated in urban areas than in outlying less developed areas.  
 
Table A lists definitions of acoustical terms, and Table B shows common sound levels and their noise 
sources. Table C shows noise and land use compatibility criteria from the City General Plan 2025 
Noise Element, Noise/Land Use Noise Compatibility Criteria (adopted in November 2007). 
 
 
Vibration 

Vibration refers to ground-borne noise and perceptible motion. Ground-borne vibration is almost 
exclusively a concern inside buildings and is rarely perceived as a problem outdoors, where the 
motion may be discernible but without the effects associated with the shaking of a building there is 
less adverse reaction. Vibration energy propagates from a source through intervening soil and rock 
layers to the foundations of nearby buildings. The vibration then propagates from the foundation 
throughout the remainder of the structure. Building vibration may be perceived by occupants as the 
motion of building surfaces, the rattling of items on shelves or hanging on walls, or a low-frequency 
rumbling noise. The rumbling noise is caused by the vibration of walls, floors, and ceilings that 
radiate sound waves. Annoyance from vibration often occurs when the vibration exceeds the 
threshold of perception by 10 dB or less. This is an order of magnitude below the damage threshold 
for normal buildings. 
 
Typical sources of ground-borne vibration include construction activities (e.g., blasting, pile driving, 
and operating heavy-duty earthmoving equipment), steel-wheeled trains, and occasional traffic on 
rough roads. Problems with both ground-borne vibration and noise from these sources are usually 
localized to areas within approximately 100 feet (ft) from the vibration source, although there are 
examples of ground-borne vibration causing interference out to distances greater than 200 ft 
(FTA 2006). When roadways are smooth, vibration from traffic, even heavy trucks, is rarely 
perceptible. For most projects, it is assumed that the roadway surface would be smooth enough that 
ground-borne vibration from street traffic would not exceed the impact criteria; however, both 
construction of the project and the delivery truck operations could result in ground-borne vibration 
that may be perceptible and annoying.  
 
Ground-borne noise is not likely to be a problem because noise arriving via the normal airborne path 
will usually be greater than ground-borne noise. 
 
Ground-borne vibration has the potential to disturb people and damage buildings. It is not uncommon 
for construction processes (e.g., blasting and pile driving) to cause vibration of sufficient amplitudes 
to damage nearby buildings (FTA 2006). Ground-borne vibration is usually measured in terms of 
vibration velocity, either the root-mean-square (RMS) velocity or peak particle velocity (PPV).  
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Table A: Definitions of Acoustical Terms 

Term Definitions 
Decibel, dB A unit of level that denotes the ratio between two quantities proportional to power; the number of 

decibels is 10 times the logarithm (to the base 10) of this ratio.  
Frequency, Hz Of a function periodic in time, the number of times that the quantity repeats itself in one second (i.e., 

number of cycles per second). 
A-Weighted Sound 
Level, dBA 

The sound level obtained by use of A-weighting. The A-weighting filter de-emphasizes the very low 
and very high frequency components of the sound in a manner similar to the frequency response of the 
human ear and correlates well with subjective reactions to noise. All sound levels in this report are A-
weighted, unless reported otherwise. 

L01, L10, L50, L90 The fast A-weighted noise levels equaled or exceeded by a fluctuating sound level for 1%, 10%, 50%, 
and 90% of a stated time period. 

Equivalent Continuous 
Noise Level, Leq  

The level of a steady sound that, in a stated time period and at a stated location, has the same A-
weighted sound energy as the time varying sound. 

Community Noise 
Equivalent Level, CNEL 

The 24-hour A-weighted average sound level from midnight to midnight, obtained after the addition of 
5 dB to sound levels occurring in the evening from 7:00 PM to 10:00 PM. and after the addition of 
10 dB to sound levels occurring in the night between 10:00 PM and 7:00 AM. 

Day/Night Noise Level, 
Ldn  

The 24-hour A-weighted average sound level from midnight to midnight, obtained after the addition of 
10 dB to sound levels occurring in the night between 10:00 PM and 7:00 AM. 

Lmax, Lmin The maximum and minimum A-weighted sound levels measured on a sound level meter, during a 
designated time interval, using fast time averaging. 

Ambient Noise Level The all-encompassing noise associated with a given environment at a specified time, usually a 
composite of sound from many sources at many directions, near and far; no particular sound is 
dominant. 

Intrusive The noise that intrudes over and above the existing ambient noise at a given location. The relative 
intrusiveness of a sound depends upon its amplitude, duration, frequency, and time of occurrence and 
tonal or informational content, as well as the prevailing ambient noise level. 

Source: Handbook of Acoustical Measurements and Noise Control (Harris 1991). 

 
Table B: Common Sound Levels and Their Noise Sources 

Noise Source 
A-Weighted Sound 
Level in Decibels 

Noise 
Environment 

Subjective 
Evaluation 

Near Jet Engine 140 Deafening 128 times as loud 
Civil Defense Siren 130 Threshold of Pain 64 times as loud 
Hard Rock Band 120 Threshold of Feeling 32 times as loud 
Accelerating Motorcycle a few feet away 110 Very Loud 16 times as loud 
Pile Driver; Noisy Urban Street/Heavy City Traffic 100 Very Loud 8 times as loud 
Ambulance Siren; Food Blender 95 Very Loud  
Garbage Disposal 90 Very Loud 4 times as loud 
Freight Cars; Living Room Music 85 Loud  
Pneumatic Drill; Vacuum Cleaner 80 Loud 2 times as loud 
Busy Restaurant 75 Moderately Loud  
Near Freeway Auto Traffic 70 Moderately Loud Reference Level 
Average Office 60 Quiet ½ as loud 
Suburban Street 55 Quiet  
Light Traffic; Soft Radio  
Music in Apartment 

50 Quiet 1/4 as loud 

Large Transformer 45 Quiet  
Average Residence Without Stereo Playing 40 Faint ⅛ as loud 
Soft Whisper 30 Faint  
Rustling Leaves 20 Very Faint  
Human Breathing 10 Very Faint Threshold of Hearing 
 0 Very Faint  

Source: Compiled by LSA Associates, Inc. (2015). 
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Table C: Noise/Land Use Noise Compatibility Criteria  

Source: Figure N-10, Riverside General Plan 2025 Noise Element, Noise/Land Use Noise Compatibility Criteria (City of 
Riverside 2007). 
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The RMS is best for characterizing human response to building vibration, and PPV is used to 
characterize potential for damage. Decibel notation acts to compress the range of numbers required to 
describe vibration. Vibration velocity level in decibels is defined as:  
 

Lv = 20 log10 [V/Vref] 
 
Where Lv is the vibration velocity in decibels (VdB), “V” is the RMS velocity amplitude, and “Vref” 
is the reference velocity amplitude, or 1x10-6 inches per second used in the United States. Table D 
illustrates human response to various vibration levels, as described in the Transit Noise and Vibration 
Impact Assessment (FTA 2006). 
 
Table D: Human Response to Different Levels of Ground-Borne Noise and Vibration 

Vibration 
Velocity 

Level 

Noise Level 

Human Response 
Low-

Frequency1 
Mid-

Frequency2 
65 VdB 25 dBA 40 dBA Approximate threshold of perception for many humans. Low-

frequency sound usually inaudible; mid-frequency sound excessive 
for quiet sleeping areas. 

75 VdB 35 dBA 50 dBA Approximate dividing line between barely perceptible and 
distinctly perceptible. Many people find transit vibration at this 
level unacceptable. Low-frequency noise acceptable for sleeping 
areas; mid-frequency noise annoying in most quiet occupied areas. 

85 VdB 45 dBA 60 dBA Vibration acceptable only if there are an infrequent number of 
events per day. Low-frequency noise unacceptable for sleeping 
areas; mid-frequency noise unacceptable even for infrequent events 
with institutional land uses (e.g., schools and churches). 

Source: Transit Noise and Vibration Impact Assessment (FTA 2006). 
1 Approximate noise level when vibration spectrum peak is near 30 Hz.  
2 Approximate noise level when vibration spectrum peak is near 60 Hz. 
dBA = A-weighted decibels 
FTA = Federal Transit Administration 
Hz = Hertz 
VdB = vibration velocity decibels 
 
Factors that influence ground-borne vibration and noise include the following: 
 
 Vibration Source: Vehicle suspension, wheel types and condition, railroad track/roadway 

surface, railroad track support system, speed, transit structure, and depth of vibration source 

 Vibration Path: Soil type, rock layers, soil layering, depth to water table, and frost depth 

 Vibration Receiver: Foundation type, building construction, and acoustical absorption 
 

Among the factors listed above, there are significant differences in the vibration characteristics when 
the source is underground compared to when the source is at the ground surface. In addition, soil 
conditions are known to have a strong influence on the levels of ground-borne vibration. Among the 
most important factors are the stiffness and internal damping of the soil and the depth to bedrock.  
 
Experience with ground-borne vibration indicates (1) vibration propagation is more efficient in stiff, 
clay soils than in loose, sandy soils; and (2) shallow rock seems to concentrate the vibration energy 
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close to the surface and can result in ground-borne vibration problems at large distances from a 
railroad track. Factors including layering of the soil and the depth to the water table can have 
significant effects on the propagation of ground-borne vibration. Soft, loose, sandy soils tend to 
attenuate more vibration energy than hard, rocky materials. Vibration propagation through 
groundwater is more efficient than through sandy soils. 
 
 
EXISTING CONDITIONS 

Land Uses in the Project Vicinity 

Sensitive receptors surrounding the project site consist of residential uses to the north and west. 
Single-family homes are located approximately 50 ft to the west of the project boundary. Multifamily 
apartments are located to the north approximately 53 ft from the project’s northern boundary. The 
areas adjacent to the project site include the following uses:  
 
 Two-story multi-family apartments (north); 

 Commercial uses across Madison Street (east); 

 Single-family residences (west); and 

 Riverside Freeway and westbound on-ramp (south). 
 

The project site has a 6 ft high concrete masonry unit (CMU) wall along its western boundary and a 
5 ft high perimeter wall along its northern boundary.  
 
 
Overview of the Existing Noise Environment 

The primary existing noise sources in the project area are transportation facilities. Traffic on SR-91, 
Madison Street, and other local streets is the dominant source of ambient noise. Based on the existing 
traffic noise modeling results (see Table K later in this report), the single-family residences to the 
west of the project site range from 100 ft to 720 ft from the centerline of SR-91 and are exposed to 
traffic noise levels between 73 dBA CNEL and 86 dBA CNEL without considering the barrier effect 
along the freeway. With the noise barrier effect included, these residences are exposed to traffic noise 
from the SR-91 estimated to be in the range of 60 to 75 dBA CNEL. Apartment units to the north of 
the project site range from 180 ft to 660 ft from the centerline of Madison Street, and are exposed to 
traffic noise from Madison Street ranging from 55 dBA CNEL to 63 dBA CNEL. These CNEL 
values are representative of existing ambient noise levels at these existing noise-sensitive uses 
because there are no other major noise sources in the project vicinity that would affect existing 
ambient noise levels. 
 
 
Thresholds of Significance 

A project will normally have a significant effect on the environment related to noise if it will 
substantially increase the ambient noise levels for adjoining areas or conflict with adopted 
environmental plans and goals of the community in which it is located. The applicable noise 
standards governing the project site are the noise criteria listed in the City’s Municipal Code and in 
the Noise Element of the General Plan. 
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Based on the standards and thresholds identified earlier, the effects of the proposed project have been 
categorized as either “less than significant impact” or a “potentially significant impact.” Mitigation 
measures are recommended for potentially significant impacts. If a potentially significant impact 
cannot be reduced to a less than significant level through the application of mitigation, it is 
categorized as a significant unavoidable impact. 
 
 
City of Riverside Noise Element. The City in its General Plan Noise Element has established noise/
land use noise compatibility criteria. Single-family and multi-family residences are normally 
acceptable in exterior noise environments up to 60 dBA CNEL and conditionally acceptable in 
exterior noise environments of up to 65 dBA CNEL. Infill residential uses are normally acceptable in 
exterior noise environments up to 65 dBA CNEL and conditionally acceptable in exterior noise 
environments of up to 75 dBA CNEL. Interior noise levels within residential structures are acceptable 
up to 45 dBA CNEL. Commercial uses are normally acceptable in exterior noise environments of up 
to 65 dBA CNEL. Industrial uses are normally acceptable up to 70 dBA CNEL. For the purposes of 
this noise and vibration impact analysis, multifamily (apartments or condominiums) uses with 
outdoor active use areas (e.g., patios or balconies) exposed to noise levels exceeding 65 dBA CNEL 
would need to be mitigated. 
 
 
City of Riverside Municipal Code Noise Ordinance. The City has incorporated the following 
measures in its Municipal Code to control loud, unnecessary, and unusual nuisance noises: 
 
 Exterior Sound Level Limits. Unless a variance has been granted it shall be unlawful for any 

person to cause or allow the creation of any noise which exceeds the following: 

○ The exterior noise standard of the applicable land use category (see Table E), up to 5 dB (up 
to 60 dBA during the day and up to 50 dBA during the night), for a cumulative period of 
more than 30 minutes in an hour; or 

○ The exterior noise standard of the applicable land use category, plus 5 dB (60 dBA during the 
day and 50 dBA during the night), for a cumulative period of more than 15 minutes in any 
hour; or 

○ The exterior noise standard of the applicable land use category, plus 10 dB (65 dBA during 
the day and 55 dBA during the night), for a cumulative period of more than 5 minutes in any 
hour; or 

○ The exterior noise standard of the applicable land use category, plus 15 dB (70 dBA during 
the day and 65 dBA during the night), for a cumulative period of more than 1 minute in any 
hour; or 

○ The exterior noise standard of the applicable land use category, plus 20 dB (75 dBA during 
the day and 70 dBA during the night) or the maximum measured ambient noise level, for any 
period of time.  

 Interior Sound Level Limits. No person shall operate or cause to be operated, any source of 
sound indoors that causes the noise level, when measured inside another dwelling unit, school or 
hospital, to exceed: 
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○ The interior noise standard for the applicable noise category (see Table E), up to 5 dB (up to 
50 dBA during the day and up to 40 dBA during the night), for a cumulative period of more 
than 5 minutes in any hour; or 

○ The interior noise standard for the applicable land use category, plus 5 dB (55 dBA during the 
day and 45 dBA during the night), for a cumulative period of more than 1 minute in any hour; 
or  

○ The interior noise standard for the applicable land use category, plus 10 dB (60 dBA during 
the day and 50 dBA during the night) or the maximum measured ambient noise level, for any 
period of time. 
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Table E: City of Riverside Sound Level Limits (dBA) 

Land Use Category Time Period 
Exterior Noise 

Standard 
Interior Noise 

Standard 
Residential Night (10:00 PM to 7:00 AM) 

Day (7:00 AM to 10:00 PM) 
45 
55 

35 
45 

School 7:00 AM to 10:00 PM 
(while school is in session) 

N/A1 45 

Hospital Anytime N/A 45 
Office/Commercial Anytime 65 N/A 
Industrial Anytime 70 N/A 
Community Support Anytime 60 N/A 
Public Recreation Facility Anytime 65 N/A 
Nonurban Anytime 70 N/A 
Source: Municipal Code (City of Riverside 2005). 
1 N/A = Not Applicable. The City of Riverside has not established a sound level limit for this land use. 
dBA = A-weighted decibels 
 
Based on Table E and Sections 7.25.010 and 7.30.015 of the City Municipal Code, the maximum 
peak exterior noise level for residential uses is 75 dBA Lmax (55 dB + 20 dB) during daytime hours 
and 65 dBA Lmax (45 dB + 20 dB) during nighttime hours, or the maximum measured ambient noise 
level for any period of time. Similarly, the maximum peak interior nuisance noise level for residential 
uses is 55 dBA Lmax (45 dB + 10 dB) during daytime hours and 45 dBA Lmax (35 dB + 10 dB) during 
nighttime hours, or the maximum measured ambient noise level for any period of time. 
 
Construction activities are restricted within the City to the hours of 7:00 a.m. to 7:00 p.m. Monday 
through Friday, and 8:00 a.m. to 5:00 p.m. on Saturdays, and are prohibited on Sundays and federal 
holidays.  
 
 
Vibration. Based on the FTA Transit Noise and Vibration Impact Assessment (2006) and depending 
on the building category of the nearest buildings adjacent to the project site, the potential construction 
vibration damage criteria vary.  
 
The FTA in its Transit Noise and Vibration Impact Assessment (2006) included ground-borne 
vibration and noise impact criteria guidance, as shown in Table F.  
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Table F: Ground-Borne Vibration and Noise Impact Criteria 

Land Use Category 

Ground-Borne 
Vibration Impact Levels 

(VdB re 1 µin/sec) 

Ground-Borne 
Noise Impact Levels 

(dB re 20 µPa) 
Frequent1 

Events 
Infrequent2 

Events 
Frequent1 

Events 
Infrequent2 

Events 
Category 1: Buildings where low ambient 
vibration is essential for interior operations. 

65 VdB3 65 VdB3 B4 B4 

Category 2: Residences and buildings where 
people normally sleep. 

72 VdB 80 VdB 35 dBA 43 dBA 

Category 3: Institutional land uses with primarily 
daytime use. 

75 VdB 83 VdB 40 dBA 48 dBA 

Source: Transit Noise and Vibration Impact Assessment (FTA 2006). 
1 “Frequent Events” is defined as more than 70 events per day. 
2 “Infrequent Events” is defined as fewer than 70 events per day. 
3 This criterion limit is based on levels that are acceptable for most moderately sensitive equipment, such as optical 

microscopes. Vibration-sensitive manufacturing or research requires detailed evaluation to define the acceptable 
vibration levels. Ensuring lower vibration levels in a building often requires special design of the HVAC systems and 
stiffened floors. 

4 Vibration-sensitive equipment is used in buildings where sufficient noise attenuation is provided; additionally, such 
equipment is not sensitive to either airborne or ground-borne noise. 

µin/sec = microinches per second 
µPa = micropascals 
dB = decibels 
dBA = A-weighted decibels 

FTA = Federal Transit Administration 
HVAC = heating, ventilation, and air conditioning 
VdB = vibration velocity decibels 

 
The criteria presented in Table F account for variation in project types, as well as the frequency of 
events, which differ widely among transit projects. Although the criteria are provided for community 
response to ground-borne vibration from rail rapid transit systems, they also provide useful guidelines 
for human response to exposure to vibration in general and are used in this analysis for vibration 
impact assessment. Table G lists the vibration damage criteria for various structural categories. These 
are identified by the FTA as criteria that should be used during the environmental impact assessment 
phase or environmental review process in general to identify problem locations that must be 
addressed during final design (FTA 2006).  
 
Tables F (criteria in terms of VdB) and G (criteria in terms of inches per second [in/sec] and VdB) are 
used to evaluate the effects of vibration on human response and structural damage. For example, for a 
building that is constructed with reinforced concrete with no plaster, the FTA guidelines show that a 
vibration level of up to 102 VdB (0.5 in/sec) (FTA 2006) is considered safe and would not result in 
any construction vibration damage. For a nonengineered timber and masonry building, the 
construction vibration damage criterion is 94 VdB (0.2 in/sec). 
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Table G: Construction Vibration Damage Criteria 

Building Category PPV (in/sec) Approximate Lv1 
Reinforced concrete, steel, or timber (no plaster) 0.5 102 
Engineered concrete and masonry (no plaster) 0.3 98 
Nonengineered timber and masonry buildings 0.2 94 
Buildings extremely susceptible to vibration damage 0.12 90 
Source: Transit Noise and Vibration Impact Assessment (FTA 2006). 
1 RMS VdB re 1 µin/sec.  
µin/sec = microinches per second 
in/sec = inches per second 
Lv = 20 log10 (V/Vref) is the vibration velocity in decibels 

PPV = peak particle velocity 
RMS = root mean square 
VdB = vibration velocity decibels 

 
 
IMPACTS AND MITIGATION MEASURES 

Short-Term Construction-Related Impacts 

Short-term noise impacts would be associated with grading and erecting of buildings on site during 
construction of the proposed project. Construction-related short-term noise levels would be higher 
than existing ambient noise levels in the project area today, but would no longer occur once 
construction of the project is completed. Two types of short-term noise impacts could occur during 
the construction of the proposed project. First, construction crew commutes and the transport of 
construction equipment and materials to the site for the proposed project would incrementally 
increase noise levels on access roads leading to the site. Although there would be a relatively high 
single-event noise exposure potential causing intermittent noise nuisance (passing trucks at 50 ft 
would generate up to a maximum of 87 dBA Lmax), the effect on longer term (hourly or daily) ambient 
noise levels would be small. Therefore, short-term construction-related impacts associated with 
worker commute and equipment transport to the project site would be less than significant. 
 
The second type of short-term noise impact is related to noise generated during grading and building 
erection on the project site. Construction is completed in discrete steps, each of which has its own mix 
of equipment, and consequently, its own noise characteristics. These various sequential phases would 
change the character of the noise generated on the site, and therefore, the noise levels surrounding the 
site as construction progresses. Despite the variety in the type and size of construction equipment, 
similarities in the dominant noise sources and patterns of operation allow construction-related noise 
ranges to be categorized by work phase. Table H lists typical construction noise levels (Lmax) included 
in the Federal Highway Administration (FHWA) Highway Construction Noise Handbook (2006) that 
are based on a distance of 50 ft between the equipment and a noise receptor. Typical noise levels 
range up to 86 dBA Lmax at 50 ft during the noisiest construction phases. The site preparation phase, 
which includes excavation and grading of the site, tends to generate the highest noise levels, because 
the noisiest construction equipment is earthmoving equipment. Earthmoving equipment includes 
excavating machinery, such as backfillers, bulldozers, draglines, and front loaders. Earthmoving and 
compacting equipment includes compactors, scrapers, and graders. Typical operating cycles for these 
types of construction equipment may involve 1 or 2 minutes of full power operation followed by 3 or 
4 minutes at lower power settings.  
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Table H: RCNM Default Noise Emission Reference Levels and Usage Factors 

Equipment Description 
Impact 
Device? 

Acoustical 
Usage Factor 

Spec. 
721.560 Lmax at 

50 ft (dBA, slow)

Actual Measured 
Lmax at 50 ft  
(dBA, slow) 

No. of Actual 
Data Samples 

(Count) 
All other Equipment > 5 HP No 50 85 N/A 0 
Auger Drill Rig No 20 85 84 36 
Backhoe No 40 80 78 372 
Bar Bender No 20 80 N/A 0 
Blasting Yes N/A 94 N/A 0 
Boring Jack Power Unit No 50 80 83 1 
Chain Saw No 20 85 84 46 
Clam Shovel (dropping) Yes 20 93 87 4 
Compactor (ground) No 20 80 83 57 
Compressor (air) No 40 80 78 18 
Concrete Batch Plant No 15 83 N/A 0 
Concrete Mixer Truck No 40 85 79 40 
Concrete Pump Truck No 20 82 81 30 
Concrete Saw No 20 90 90 55 
Crane No 16 85 81 405 
Dozer No 40 85 82 55 
Drill Rig Truck No 20 84 79 22 
Drum Mixer No 50 80 80 1 
Dump Truck No 40 84 76 31 
Excavator No 40 85 81 170 
Flat Bed Truck No 40 84 74 4 
Front End Loader No 40 80 79 96 
Generator No 50 82 81 19 
Generator (< 25 kVA, VMS Signs) No 50 70 73 74 
Gradall No 40 85 83 70 
Grader No 40 85 N/A 0 
Grapple (on backhoe) No 40 85 87 1 
Horizontal Boring Hydraulic Jack No 25 80 82 6 
Hydra Break Ram Yes 10 90 N/A 0 
Impact Derive Yes 20 95 101 11 
Jackhammer Yes 20 85 89 133 
Man Lift No 20 85 75 23 
Mounted Impact Hammer (hoe ram) Yes 20 90 90 212 
Pavement Scarifier No 20 85 90 2 
Paver No 50 85 77 9 
Pickup Truck No 40 55 75 1 
Pneumatic Tools No 50 85 85 90 
Pumps No 50 77 81 17 
Refrigerator Unit No 100 82 73 3 
Rivet Buster/Chipping Gun Yes 20 85 79 19 
Rock Drill No 20 85 81 3 
Roller No 20 85 80 16 
Sand Blasting (single nozzle) No 20 85 96 9 
Scraper No 40 85 84 12 
Sheers (on backhoe) No 40 85 96 5 
Slurry Plant No 100 78 78 1 
Slurry Trench Machine No 50 82 80 75 
Soil Mix Drill Rig No 50 80 N/A 0 
Tractor No 40 84 N/A 0 
Vacuum Excavator (Vac-Truck) No 40 85 85 149 
Vacuum Street Sweeper No 10 80 82 19 



L S A  A S S O C I A T E S ,  I N C .  
D E C E M B E R  2 0 1 6  

N O I S E  A N D  V I B R A T I O N  I M P A C T  A N A L Y S I S
M A D I S O N  P L A Z A

C I T Y  O F  R I V E R S I D E ,  C O U N T Y  O F  R I V E R S I D E ,  C A L I F O R N I A
 
 

R:\PRP1501_Madison Plaza\Technical Studies\Noise\Noise 12-15-16.docx «12/16/16» 17 

Table H: RCNM Default Noise Emission Reference Levels and Usage Factors 

Equipment Description 
Impact 
Device? 

Acoustical 
Usage Factor 

Spec. 
721.560 Lmax at 

50 ft (dBA, slow)

Actual Measured 
Lmax at 50 ft  
(dBA, slow) 

No. of Actual 
Data Samples 

(Count) 
Ventilation Fan No 100 85 79 13 
Vibrating Hopper No 50 85 87 1 
Vibratory Concrete Mixer No 20 80 80 1 
Vibratory Pile Driver No 20 95 101 44 
Warning Horn No 5 85 83 12 
Welder/Torch No 40 73 74 5 

Source: Highway Construction Noise Handbook (FHWA 2006). 
dBA = A-weighted decibels 
FHWA = Federal Highway Administration 
ft = foot/feet 
HP = horsepower 
kVA = kilovolt-ampere 

Lmax = maximum instantaneous noise level 
N/A = Not Applicable 
RCNM = Roadway Construction Noise Model 
VMS = variable-message sign 

 
 
Construction Noise. Construction of the proposed project is expected to require the use of 
earthmoving equipment such as bulldozers, haul trucks, front-end loaders, and water and pickup 
trucks at the project site. Based on the information in Table H, the maximum noise level generated by 
each scraper on the proposed project site is assumed to be 84 dBA Lmax at 50 ft from the scraper. 
Each bulldozer would generate 82 dBA Lmax at 50 ft from the bulldozer. Each doubling of the sound 
sources with equal strength increases the noise level by 3 dBA. Assuming that each piece of 
construction equipment operates at some distance from the other equipment, the worst-case combined 
noise level during this phase of construction would be 86 dBA Lmax at a distance of 50 ft from the 
active construction area. Land uses adjacent to the project site include residential, streets, and 
highways. Construction on the project site would potentially expose noise-sensitive uses in the project 
vicinity to intermittent noise levels exceeding 80 dBA Lmax during project construction. The multi-
family apartments to the north of the project site are approximately 53 ft from the project boundary 
and are shielded by an existing 5 ft high perimeter wall and the single-family homes to the west are 
approximately 50 ft from the project boundary and are shielded by an existing 6 ft high perimeter 
wall. These residences would be potentially exposed to intermittent maximum construction noise 
reaching 80 dBA. However, the proposed project would be exempt from Title 7, Noise Control, of the 
Municipal Code provided that noise sources associated with construction, repair, remodeling, or 
grading take place between the hours of 7:00 a.m. and 7:00 p.m. Monday through Friday and between 
8:00 a.m. and 5:00 p.m. on Saturdays. Construction would be prohibited on Sundays and federal 
holidays.  
 
To the east of the project site, the commercial uses are more than 200 ft from the project construction 
area and are not considered noise sensitive. Noise from on-site construction would not only be 
reduced by the distance attenuation but would also be masked by traffic noise on Madison Street, so 
no sensitive receivers on the east side of Madison Street would be exposed to substantial noise from 
on-site construction activity. As a worst-case scenario, even if construction noise occurs continuously 
and lasts for hours, the resulting noise level on the east side of Madison Street would be below 
65 dBA Lmax, a level that is lower than or compatible with traffic noise from Madison Street. No 
significant noise impacts would occur from project construction noise. 
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Construction Vibration. Vibration refers to ground-borne noise and perceptible motion. Ground-
borne vibration is almost exclusively a concern inside buildings and is rarely perceived as a problem 
outdoors, where the motion may be discernable, but without the effects associated with the shaking of 
a building there is less adverse reaction. Construction on the project site would result in the exposure 
of persons to excessive ground-borne vibration or ground-borne noise levels. Ground-borne vibration 
during construction activity is temporary and would cease to occur after project construction is 
completed. 
 
The proposed project would require the use of excavators, scrapers, and graders, as well as a 
bulldozer and other construction equipment. As shown in Table I, a large bulldozer would generate 
approximately 0.089 PPV (in/sec) when measured at 25 ft, while a loaded truck would generate  
0.076 PPV (in/sec) at 25 ft. Table H also shows that caisson drilling and a jackhammer would 
generate approximately 0.035 to 0.089 PPV (in/sec) when measured at 25 ft.  
 
Table I: Vibration Source Amplitudes for Construction Equipment 

Equipment 
Reference PPV/LV at 25 ft 

PPV (in/sec) LV (VdB) 
Pile Driver (Impact), Typical 0.644 104 
Pile Driver (Sonic), Typical 0.170 93 
Vibratory Roller 0.210 94 
Hoe Ram 0.089 87 
Large Bulldozer 0.089 87 
Caisson Drilling 0.089 87 
Loaded Trucks 0.076 86 
Jackhammer 0.035 79 
Small Bulldozer 0.003 58 

Sources: Transit Noise and Vibration Impact Assessment (FTA 2006). 
Note: Equipment and associated source vibration levels that are expected to be used on the 
project site are shown in bold. 
ft = foot/feet  
FTA = Federal Transit Administration 
in/sec = inches per second 

LV = velocity in decibels 
PPV = peak particle velocity 
VdB = velocity decibels 

 
Vibration propagation is more efficient in stiff, clay soils than in loose, sandy soils. Shallow rock 
concentrates the vibration energy close to the surface and can result in ground-borne vibration 
problems at some distance from the source. Factors such as layering of the soil and depth to the water 
table can have significant effects on the propagation of ground-borne vibration. Soft, loose, sandy 
soils tend to attenuate more vibration energy than hard, rocky materials. Vibration propagation 
through groundwater is more efficient than through sandy soils. 
 
Regarding the potential for building damage, Table I shows that vibration levels from construction 
equipment and activities, including bulldozers, drilling, trucks, and jackhammers, would be less than 
0.1 in/sec at 25 ft from the project site and lower than the PPV of 0.2 in/sec vibration damage criteria 
at the nearest residential structures that are more than 50 ft away for nonengineered timber and 
masonry buildings (FTA 2006). For new residential buildings, the vibration damage potential 
threshold recommended by Caltrans is 1 in/sec from transient sources, such as pile driving and 
blasting. Caltrans also states that it takes at least 0.9 in/sec of PPV for the human response to be 
strongly perceptible, or 0.25 in/sec to be distinctly perceptible (Caltrans 1992). The nearest residences 
are approximately 50 ft to the west and 53 ft to the north, and no commercial/industrial buildings are 
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within 50 ft of the project construction area. None of the predicted vibration levels (all below 
0.1 in/sec) for sensitive uses in the vicinity of the project site would reach either of these two 
threshold levels. Thus, no significant vibration impacts are anticipated, and no mitigation is required. 
 
The closest buildings/structures in the project vicinity are the residential structures located 
approximately 50 ft from the project construction area. Table I shows that none of the construction 
activities anticipated on the project site would result in a vibration level that would reach 2 in/sec 
PPV. Therefore, no building damage would occur as a result of the project construction. 
 
Vibration levels from standard construction equipment are shown below for various pieces of 
construction equipment that are expected to be used on the project site: 
 
 Large dozers, front end loaders, grader, backhoe (87 VdB at 25 ft) 
 Loaded trucks (86 VdB at 25 ft) 
 Jackhammers, forklift (79 VdB at 25 ft) 
 

Based on the following formula for vibration transmission,  
 

LvdB (D) = LvdB (25 ft) – 30 Log (D/25) 
 
a vibration level at 50 ft is 9 VdB lower than the vibration level at 25 ft. Vibration at 100 ft from the 
source is 18 VdB lower than the vibration level at 25 ft.  
 
Table J lists the projected vibration level from various construction equipment expected to be used on 
the project site to the sensitive uses in the project vicinity. For typical construction activity, the 
equipment with the highest vibration generation potential is the large bulldozers, which would 
generate 87 VdB at 25 ft. With the vibration attenuation through distance divergence, the vibration 
from project construction would be reduced to 78 VdB or lower at the nearest residential buildings 
adjacent to the project site. Vibration levels from project construction would therefore be reduced to 
78 VdB (0.033 in/sec PPV) or lower at the nearest residential buildings to the west and north. This 
range of vibration levels from construction equipment or activity would be below the FTA 94 VdB 
(0.2 in/sec PPV) threshold and would not exceed the 80 VdB threshold for residences due to 
infrequent events. No significant construction vibration impacts would occur; therefore, no mitigation 
measures are required. 
 
 
Long-Term Vehicular Traffic Noise Impacts 

The FHWA highway traffic noise prediction model (FHWA RD-77-108) was used to evaluate 
highway traffic-related noise conditions along the roadway segments in the project vicinity. Traffic 
volumes provided in the Traffic Impact Study (LSA 2016), in terms of peak hour turn volumes at 
affected roadway intersections in the project vicinity, were used to assess the existing and future 
traffic noise impacts. These peak hour turn volumes were converted to 24-hour daily volumes with a 
factor of 10 and then entered into the FHWA highway traffic noise prediction model. A typical 
vehicle mix for Southern California was used. Table K provides the traffic noise levels along the 
roadways adjacent to the project site under the existing (2016) conditions. These noise levels 
represent the worst-case scenario, which assumes that no shielding is provided between the traffic and 
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the location where the noise contours are drawn. The specific assumptions used in developing these 
noise levels and model printouts are provided in Appendix A.  
 
Table J: Summary of Construction Equipment and Activity Vibration  

Equipment/Activity 

Vibration Level (VdB) 

At 25 ft
Distance 

Attenuation 
Intervening Buildings/ 

Sound Walls1 
Maximum 

Vibration Level
Residences adjacent to the site, 50 ft 

Large dozers, front end loaders, grader, backhoe 87 9 0 78 
Loaded trucks 86 9 0 77 
Jackhammers, forklift 79 9 0 70 

Source: Compiled by LSA Associates, Inc. (2016). 
Note: The FTA recommended threshold is 0.2 in/sec or approximately 94 VdB at the receiving property structure or 
building. 
1 Intervening buildings/sound walls put weight on the transmission path and provide a damping effect on vibration.  
2 Large bulldozers represent the construction equipment with the highest vibration potential that would be used on site. 

Other equipment would result in lower vibration levels compared to that of large bulldozers.  
ft = feet  
in/sec = inches per second 
FTA = Federal Transit Administration 
VdB = vibration velocity decibels 
 
Table K: Existing Traffic Noise Levels 

Roadway Segment ADT 

Centerline to
70 dBA 

CNEL (Feet)

Centerline to
65 dBA 

CNEL (Feet)

Centerline to 
60 dBA 

CNEL (Feet) 

CNEL (dBA) 50 
Feet from 

Centerline of 
Outermost Lane 

Madison Street north of Magnolia 
Avenue 

10,600 < 50 107 227 67.6 

Madison Street between Magnolia 
Avenue and Orchard Street 

13,900 63 128 271 68.8 

Madison Street between Orchard Street 
and Garden Street 

14,800 65 133 283 69.1 

Madison Street between Garden Street 
and Indiana Avenue 

16,500 70 143 304 69.5 

Madison Street between Indiana Avenue 
and Evans Street 

11,800 57 115 243 68.1 

Madison Street east of Evans Street 10,400 < 50 106 224 67.5 
Magnolia Avenue west of Madison 
Street 

17,600 72 149 317 69.8 

Magnolia Avenue east of Madison 
Street 

17,600 72 149 317 69.8 

Orchard Street west of Madison Street 1,900 < 50 < 50 < 50 57.7 
Orchard Street east of Madison Street 600 < 50 < 50 < 50 52.7 
Garden Street east of Madison Street 3,500 < 50 < 50 59 60.4 
Indiana Avenue west of Madison Street 12,900 < 50 101 216 67.7 
Indiana Avenue east of Madison Street 14,200 < 50 108 230 68.2 
Evans Street west of Madison Street 1,400 < 50 < 50 < 50 56.4 
Evans Street east of Madison Street 1,400 < 50 < 50 < 50 56.4 
SR-91 at Madison Street 175,500 1,120 2,411 5,194 87.3 

Source: Compiled by LSA Associates, Inc. (July 2016). 
Note: Traffic noise within 50 feet of the roadway centerline should be evaluated with site-specific information.  
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Table K: Existing Traffic Noise Levels 

Roadway Segment ADT 

Centerline to
70 dBA 

CNEL (Feet)

Centerline to
65 dBA 

CNEL (Feet)

Centerline to 
60 dBA 

CNEL (Feet) 

CNEL (dBA) 50 
Feet from 

Centerline of 
Outermost Lane 

ADT = average daily traffic  
CNEL = Community Noise Equivalent Level 

dBA = A-weighted decibels 
SR91 = State Route 91 

 
Table K shows that, under existing conditions, traffic noise levels along roadway segments in the 
project vicinity are moderate to high along Madison Street, Indiana Avenue, and Magnolia Avenue, 
with the 65 dBA CNEL extending to 149 ft from the roadway centerline. Traffic noise levels along 
Orchard Street and Evans Street are low, with both the 70 and 65 dBA CNEL contours confined to 
within the roadway right-of-way.  
 
Traffic on the Riverside Freeway has 172,000 average daily traffic (ADT) volumes in 2014. 
Assuming a 1 percent annual growth, the traffic will grow to 175,500 ADT under the existing 
condition. It is also assumed that the proposed project would not measurably add to the traffic 
volumes on SR-91. Therefore, this ADT would continue to be 175,500 in 2017. 
 
Tables L and M provide the traffic noise levels for the without and with project conditions along the 
roadways adjacent to the project site under the Existing and Opening Year (2017) traffic conditions. 
These noise levels represent the worst-case scenario, which assumes that no shielding is provided 
between the traffic and the location where the noise contours are drawn. The specific assumptions 
used in developing these noise levels and model printouts are provided in Appendix A.  
 
Based on the traffic study, the proposed project is expected to generate a daily traffic volume of 
6,227 vehicle trips. These traffic volumes are expected to travel on roadways in the project vicinity. 
As a rule of thumb, traffic volumes would need to double the baseline volume to increase the traffic 
noise by 3 dBA. Because project-related traffic volumes would contribute a small percentage to the 
existing and projected daily traffic volumes on area roadways, as can be seen in Table L, which used 
the FHWA highway traffic noise prediction model (FHWA RD-77-108) to evaluate highway traffic-
related noise conditions, the project-related traffic noise level increase along all area roadways would 
be less than 1 dBA over the corresponding without project levels. This range of traffic noise level 
increases is small and would not be discernible to the human ear in an outdoor environment. 
Similarly, for traffic on area roadways, project-related daily trips would be less than 10 percent of the 
opening year (2017) traffic volumes, and would increase the traffic noise by 0.9 dBA at most. None 
of the street segments would result in 3 dBA or higher project-related traffic noise level increases. No 
project-related traffic noise impacts on off-site land uses would occur, and no mitigation measures 
would be required. 
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For on-site proposed land uses, the 65 dBA CNEL from Madison Street would extend to 158 ft from 
the roadway centerline. The proposed on-site restaurants do not have any outdoor eating areas 
proposed that would be exposed to traffic noise levels exceeding 65 dBA CNEL, the City’s 
acceptable noise level for such uses. In addition, no outdoor noise-sensitive uses would be associated 
with the proposed commercial and retail uses on the western portion of the project site. Traffic noise 
from SR-91 would not result in any significant noise impacts on the proposed on-site land uses. 
Therefore, no mitigation measures would be required. 
 
The project would contribute towards an increase in the ambient traffic noise levels in the project 
vicinity, and in particular at the adjacent sensitive receptors. The adjacent sensitive receptors include 
the multi-family apartments to the north and the single family homes to the west. Based on the 
existing plus project traffic noise modeling results shown in Table , the single family residences to the 
west of the project site would be exposed to noise levels ranging from 73 dBA CNEL and 86 dBA 
CNEL without considering the barrier effect along the freeway. With the noise barrier effect included, 
these residences would be exposed to traffic noise from the SR-91 estimated to be in the range of 60 
to 75 dBA CNEL, which exceeds the City’s 65 dBA CNEL exterior standard for residential uses at 
more than half of these existing single family residences. However, the project’s contribution to these 
noise levels is negligible, and is considered to be less than significant and no mitigation is required. 
Based on the existing plus project traffic noise modeling results shown in Table L, the apartment units 
to the north of the project site would be exposed to traffic noise from Madison Street ranging from 56 
dBA CNEL to 64 dBA CNEL, which is below the City’s 65 dBA CNEL exterior standard for 
residential uses. The project’s contribution to these noise levels is up to 0.6 dBA, and is considered to 
be less than significant and no mitigation is required.  
 
Based on the opening year plus project traffic noise modeling results shown in Table M, the single 
family residences to the west of the project site would be exposed to noise levels ranging from 73 
dBA CNEL and 86 dBA CNEL without considering the barrier effect along the freeway. With the 
noise barrier effect included, these residences would be exposed to traffic noise from the SR-91 
estimated to be in the range of 60 to 75 dBA CNEL, which exceeds the City’s 65 dBA CNEL exterior 
standard for residential uses at more than half of these existing single family residences. However, the 
project’s contribution to these noise levels is negligible, and is considered to be less than significant 
and no mitigation is required. Based on the opening year plus project traffic noise modeling results 
shown in Table M, the apartment units to the north of the project site would be exposed to traffic 
noise from Madison Street ranging from 56 dBA CNEL to 64 dBA CNEL, which is below the City’s 
65 dBA CNEL exterior standard for residential uses. The project’s contribution to these noise levels 
is up to 0.6 dBA, and is considered to be less than significant and no mitigation is required.  
 
The above roadway noise CNEL analysis conducted for existing plus project and opening year plus 
project conditions represents the project’s effect on ambient noise levels at the adjacent noise-
sensitive uses because there are no other major noise sources in the project vicinity that would affect 
existing ambient noise levels. In addition, the project’s intermittent and peak noise levels are 
addressed in the following On-Site Operational Stationary Source Noise Impacts analysis. Increases 
to the ambient noise levels attributable to intermittent and peak stationary noise sources would be 
negligible, as they represent a short term noise metric in contrast to a 24-hour noise metric such as 
CNEL.  
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On-Site Operational Stationary Source Noise Impacts 

Potential long-term noise impacts would be associated with on-site stationary sources. These 
activities are potential point sources of noise that could affect off-site, noise-sensitive receptors 
(e.g., residences to the north and west). On-site, noise-producing activities include rooftop heating, 
ventilation, and air-conditioning units (HVAC), loading/unloading activity, outdoor speakers at the 
drive-thru intercom, and parking lot activities that include slow-moving vehicles, doors slamming, 
vehicle engines starting, and people conversing in the parking lots.  
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Table L: Existing Traffic Noise Levels Without and With Project 

Roadway Segment 

Existing Without Project (Baseline) Existing With Project 

ADT 

Centerline to 
70 dBA CNEL 

(feet) 

Centerline to 
65 dBA CNEL 

(feet) 

Centerline to 
60 dBA CNEL 

(feet) 

CNEL (dBA) 
50 feet from 
Centerline of 

Outermost Lane ADT 
Change 
in ADT 

Centerline to 
70 dBA CNEL 

(feet) 

Centerline to 
65 dBA CNEL 

(feet) 

Centerline to 60 
dBA CNEL 

(feet) 

CNEL (dBA) 
50 feet from 
Centerline of 

Outermost Lane 

Increase over Baseline CNEL 
(dBA) 50 feet from Centerline 

of Outermost Lane 
Madison Street north of Magnolia Avenue 10,600 < 50 107 227 67.6 11,000 400 < 50 110 232 67.8 0.2 
Madison Street between Magnolia Avenue and Orchard Street 13,900 63 128 271 68.8 14,900 1,000 66 133 284 69.1 0.3 
Madison Street between Orchard Street and Garden Street 14,800 65 133 283 69.1 16,000 1,200 68 140 298 69.4 0.3 
Madison Street between Garden Street and Indiana Avenue 16,500 70 143 304 69.5 18,900 2,400 75 156 332 70.1 0.6 
Madison Street between Indiana Avenue and Evans Street 11,800 57 115 243 68.1 12,500 700 59 119 253 68.3 0.2 
Madison Street east of Evans Street 10,400 < 50 106 224 67.5 10,600 200 < 50 107 227 67.6 0.1 
Magnolia Avenue west of Madison Street 17,600 72 149 317 69.8 17,800 200 73 150 319 69.9 0.1 
Magnolia Avenue east of Madison Street 17,600 72 149 318 69.8 17,800 200 73 150 319 69.9 0.1 
Orchard Street west of Madison Street 1,900 < 50 < 50 < 50 57.7 2,100 200 < 50 < 50 < 50 58.2 0.5 
Orchard Street east of Madison Street 600 < 50 < 50 < 50 52.7 600 0 < 50 < 50 < 50 52.7 0.0 
Garden Street east of Madison Street 3,500 < 50 < 50 59 60.4 3,500 0 < 50 < 50 59 60.4 0.0 
Indiana Avenue west of Madison Street 12,900 < 50 101 216 67.7 13,100 200 < 50 102 218 67.8 0.1 
Indiana Avenue east of Madison Street 14,200 < 50 108 230 68.2 14,400 200 < 50 109 232 68.2 0.0 
Evans Street west of Madison Street 1,400 < 50 < 50 < 50 56.4 1,600 200 < 50 < 50 < 50 57.0 0.6 
Evans Street east of Madison Street 1,400 < 50 < 50 < 50 56.4 1,700 300 < 50 < 50 < 50 57.3 0.9 
SR-91 at Madison Street 175,500 1,120 2,411 5,194 87.3 175,500 0 1,120 2,411 5,194 87.3 0.0 

Source: LSA Associates, Inc. (July 2016). 
Note: Traffic noise within 50 feet of the roadway centerline should be evaluated with site-specific information.  
ADT = average daily traffic CNEL = Community Noise Equivalent Level dBA = A-weighted decibels 

 
Table M: Opening Year (2017) Traffic Noise Levels Without and With Project 

Roadway Segment 

Opening Year (2017) Without Project (Baseline) Opening Year (2017) With Project 

ADT 

Centerline to 
70 dBA CNEL 

(feet) 

Centerline to 
65 dBA CNEL 

(feet) 

Centerline to  
60 dBA CNEL 

(feet) 

CNEL (dBA) 
50 feet from 
Centerline of 

Outermost Lane ADT 
Change 
in ADT 

Centerline to 
70 dBA CNEL 

(feet) 

Centerline to 
65 dBA CNEL 

(feet) 

Centerline to 60 
dBA CNEL 

(feet) 

CNEL (dBA) 
50 feet from 
Centerline of 

Outermost Lane 

Increase over Baseline CNEL 
(dBA) 50 feet from Centerline 

of Outermost Lane 
Madison Street north of Magnolia Avenue 10,800 < 50 109 230 67.7 11,200 400 56 111 235 67.9 0.2 
Madison Street between Magnolia Avenue and Orchard Street 14,200 64 129 275 68.9 15,200 1,000 66 135 288 69.2 0.3 
Madison Street between Orchard Street and Garden Street 15,100 66 135 286 69.2 16,300 1,200 69 141 301 69.5 0.3 
Madison Street between Garden Street and Indiana Avenue 16,900 71 145 309 69.6 19,300 2,400 76 158 337 70.2 0.6 
Madison Street between Indiana Avenue and Evans Street 12,100 58 117 247 68.2 12,800 700 60 121 257 68.4 0.2 
Madison Street east of Evans Street 10,600 < 50 107 227 67.6 10,800 200 < 50 109 230 67.7 0.1 
Magnolia Avenue west of Madison Street 18,000 73 151 322 69.9 18,200 200 74 152 324 70.0 0.1 
Magnolia Avenue east of Madison Street 18,000 73 151 322 69.9 18,200 200 74 152 324 70.0 0.1 
Orchard Street west of Madison Street 1,900 < 50 < 50 < 50 57.7 2,100 200 < 50 < 50 < 50 58.2 0.5 
Orchard Street east of Madison Street 610 < 50 < 50 < 50 52.8 610 0 < 50 < 50 < 50 52.8 0.0 
Garden Street east of Madison Street 3,500 < 50 < 50 59 60.4 3,500 0 < 50 < 50 59 60.4 0.0 
Indiana Avenue west of Madison Street 13,200 < 50 103 219 67.8 13,400 200 < 50 104 221 67.9 0.1 
Indiana Avenue east of Madison Street 14,600 53 110 234 68.3 14,800 200 54 111 236 68.3 0.0 
Evans Street west of Madison Street 1,500 < 50 < 50 < 50 56.4 1,600 200 < 50 < 50 < 50 57.0 0.6 
Evans Street east of Madison Street 1,500 < 50 < 50 < 50 56.7 1,700 200 < 50 < 50 < 50 57.3 0.6 
SR-91 at Madison Street 177,300 1,128 2,428 5,229 87.4 177,300 0 1,128 2,428 5,229 87.4 0.0 

Source: LSA Associates, Inc. (April 2016). 
Note: Traffic noise within 50 feet of the roadway centerline should be evaluated with site-specific information.  
ADT = average daily traffic CNEL = Community Noise Equivalent Level dBA = A-weighted decibels 
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As noise spreads from a source, it loses energy; thus, the farther the noise receiver is from the noise 
source, the lower the perceived noise level by the receiver. Geometric spreading causes the sound 
level to attenuate, or be reduced, resulting in a 6 dBA reduction in the noise level for each doubling of 
distance from a single-point source of noise (e.g., a car door slam) to the noise-sensitive receptor of 
concern. 
 
On-site HVAC Mechanical Equipment Noise. The proposed buildings are expected to have rooftop 
HVAC equipment for central air system. The representative HVAC equipment would generate 
approximately 65 dBA Lmax at 3 ft. The shortest distance between these residences to the west and 
where the HVAC units would be located is approximately 100 ft (30 dBA noise reduction compared 
to the noise level measured at 3 ft), and would be reduced to 35 dBA Lmax by distance attenuation 
alone. Under the most stringent assumption that the maximum noise level would last over the entire 
period when the HVAC is being used, then the noise level from this stationary source would be 35 
dBA Leq. This range of noise levels would be lower than the ambient noise levels dominated by traffic 
noise from the SR-91 and would not exceed the City’s 35 dBA exterior noise level threshold from 
stationary sources under the nighttime conditions (10:00 p.m. to 7:00 a.m.). Similarly, the shortest 
distance between existing multifamily residences to the north and the nearest on-site buildings with 
rooftop HVAC units is approximately 500 ft, which would provide 44 dBA of noise attenuation and 
reduce the HVAC noise to 21 dBA. No significant noise impacts at residences adjacent to the project 
site would occur and no mitigation would be required. 
 
 
On-site Drive-thru Intercom Noise. Noise associated with menu board ordering was measured at 
close range at an existing McDonald’s Restaurant on Rosecrans Avenue in the City of Norwalk 
(November 24, 2003). The sound level meter was positioned at a distance of approximately 15 feet 
from the speaker. When measured in front of the drive-through vehicle with the highest exposure to 
the speaker, sound from the speaker fluctuated between 55 and 65 dBA Lmax. At a distance of 50 feet 
from the sound level meter, the menu board ordering noise would be reduced by 10 dBA to 45 to 55 
dBA Lmax.  LSA conducted noise measurements at another existing McDonald’s on Norwalk 
Boulevard in the City of Norwalk (January 14, 2004) at 50 feet from the existing menu board. Sound 
associated with menu board ordering ranged from 53.7 to 57.9 dBA and was audible or 
distinguishable only when there was no traffic on Norwalk Boulevard and Imperial Highway, i.e., 
when the background noise was low. Therefore, as a worst case scenario, the noise level range of 54 
to 58 dBA is used in this analysis. At a distance of 500 feet, the drive-thru intercom noise would be 
reduced from 54 to 58 dBA to 34 to 38 dBA at the nearest existing multi-family residences to the 
north of the project site. The existing single-family residences more than 1,000 feet to the west would 
be partially shielded by the other on-site buildings, and noise associated with the drive-thru intercom 
would therefore be attenuated to a level that is not audible. 
 
 
Truck Delivery and Loading/Unloading. Delivery trucks (including food trucks, Federal Express, 
United Parcel Service, and other trucks) and loading/unloading (including forklift) operations for the 
proposed commercial/restaurant uses would result in maximum noise readings similar to loading and 
unloading activities for other projects (Noise Impact Analysis for Poway Super Walmart, LSA, 
September 2001). Delivery trucks for the on-site commercial/restaurant uses would result in 
maximum noise similar to noise readings from loading/unloading activities for other commercial use 
projects, which would generate a noise level of 75 dBA Lmax at 50 ft based on LSA’s measurements 
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conducted in past years. The closest residential property line to the west is located approximately 67 
ft from the loading dock at Major B Retail on the project site (see Figure 3). The closest residential 
building to the west is approximately 107 ft from this loading dock (see Figure 3). Delivery trucks 
would park at the loading dock to unload goods. The on-site commercial uses may have deliveries 
occurring once in the morning and once in the afternoon. The 67 ft distance would provide a noise 
reduction of 3 dBA compared to the noise level measured at 50 ft from the noise source. The 107 ft 
distance would provide approximately 7 dBA in noise attenuation compared to the noise level 
measured at 50 ft. In addition, the existing 6 ft high barrier would provide approximately 6 dBA in 
noise reduction. The loading/unloading noise associated with the on-site commercial uses would be 
reduced to 72 dBA Lmax or lower at the property line or 63 dBA Lmax at the nearest outdoor living 
areas (i.e., backyards measured 5 ft from the property line or perimeter wall) west of the project site. 
This range of loading/unloading noise would be lower than the City’s 75 dBA Lmax during daytime 
hours and 65 dBA Lmax during nighttime hours. 
 
The loading dock proposed for the 1,950 sf restaurant is located on the north side of the building, 
south of the existing Denny’s building that will remain. Loading/unloading noise from the proposed 
restaurant would be blocked by the Denny’s building itself from the nearest residences to the north, 
approximately 281 ft from this parking area (see Figure 3). The 281 ft distance would provide a noise 
reduction of 18 dBA compared to the noise level measured at 50 ft from the noise source, and the 
shielding provided by the proposed restaurant building would reduce the loading/unloading noise by 
at least 10 dBA. In addition, the existing 5 ft high wall would provide these residences at least 5 dBA 
in noise attenuation. Therefore, loading/unloading noise associated with the on-site restaurant uses 
would be reduced to 42 dBA Lmax or lower at the nearest outdoor living areas (i.e., patios and/or 
balconies) north of the project site. This range of loading/unloading noise would be lower than the 
City’s 75 dBA Lmax during daytime hours and 65 dBA Lmax during nighttime hours. 
 
Although a typical truck unloading process takes an average of 15 to 20 minutes, the maximum 
loading/unloading noise level occurs in a much shorter period of time, in a few minutes over each 
truck delivery. In addition, truck idling for more than 5 minutes is not permitted under State 
regulations. For events lasting 5 minutes or shorter, the City’s noise standards show that up to 
65 dBA (L8) is acceptable. Because this range of noise levels from the project site is below the City’s 
exterior noise standards, noise associated with loading/unloading activities at on-site 
commercial/restaurant uses would not result in noise levels exceeding the noise standards at the 
nearest off-site outdoor living areas (i.e., backyards). In addition, the proposed landscaping along the 
western property line will further attenuate noise from trucks on the drive aisle. No mitigation is 
required. 
 



SOURCE: GK Pierce Architects, December 7, 2012
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Based on the United States Environmental Protection Agency (EPA) Protective Noise Levels (EPA 
1978), in warm-climate areas (e.g., Southern California), with windows or doors open, the exterior-to-
interior noise attenuation would be 12 dBA. With windows closed, this noise attenuation increases to 
24 dBA.  
 
For off-site residential units that are located to the west of the project site near the proposed market 
uses, standard building construction (with windows closed) would provide sufficient exterior-to-
interior noise attenuation (63 dBA - 24 dBA = 39 dBA) for noise from stationary sources to meet the 
City’s 60 and 50 dBA Lmax interior noise standards during daytime and nighttime hours, respectively. 
Since truck idling would not last more than 5 minutes and loading/unloading activity could last more 
than 5 minutes in any hour, the interior noise standard is adding 5 dBA to the applicable noise 
category (see Table E) for a cumulative period of more than 5 minutes in any hour, or up to 50 dBA 
(L8) during the day and up to 40 dBA (L8) during the night for residential uses. Therefore, 
loading/unloading activity noise would not exceed the most stringent nighttime interior noise standard 
for residential uses, with windows closed. With windows open (63 dBA - 12 dBA = 51 dBA), 
loading/unloading activity noise would potentially exceed the interior noise standards for residential 
uses. However, these residences have air conditioning unit, a form of mechanical ventilation, that 
would enable them to keep the windows closed for prolonged periods of time when necessary. All 
interior noise standards are based on the windows closed scenario for the determination of impact 
significance. 
 
For off-site residential units to the north of the project site near the proposed restaurant uses, standard 
building construction (with windows rated Sound Transmission Class [STC] 24 to STC-28) would 
also provide sufficient exterior-to-interior noise attenuation (47 dBA - 24 dBA = 23 dBA) for noise 
from stationary sources to meet the City’s 50 dBA Lmax interior noise standard. Therefore, no window 
upgrades would be required to reduce the exterior stationary-source noise to meet the City’s 50 dBA 
Lmax interior noise standard. 
 
 
Slow-Moving Project Trucks on the Perimeter Drive-Aisles. LSA’s past noise measurement 
results show that vehicles, including trucks which generate higher pass-by noise than automobiles 
(Noise Impact Analysis for Poway Super Walmart, LSA 2001) at low speeds (15 to 35 miles per 
hour) would result in a maximum noise level of 68 dBA Lmax at 50 ft. This noise level is used for this 
analysis. The closest residences to the north of the project site are approximately 60 ft from the 
driveway along the north side of the project site, and would be potentially exposed to vehicle pass-by 
noise intermittently reaching 66 dBA Lmax without any shielding. The existing 5 ft high CMU wall 
would provide 6 dBA in noise reduction to ground-floor receivers at the apartment complex, thus 
reducing the intermittent maximum vehicle noise to 60 dBA Lmax. Depending on the number of 
vehicles driving by on the northern driveway and the times they would occur (during daytime, 
evening, or nighttime hours), the effects to the 24-hour weighted average CNEL would vary. 
However, the CNEL is not expected to reach or exceed the City’s 65 dBA CNEL exterior noise 
standard for residential uses due to the slow-moving vehicles on the northern driveway alone, because 
even if it occurs during the nighttime hours and last for more than an hour, it would contribute 58 
dBA Leq to that hour as a component of the 24 hour weighted average of CNEL, which is much lower 
than the 65 dBA CNEL noise standard. No significant operational noise impacts would occur, and no 
mitigation measure is required for residences to the north. 
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The existing residences to the west of the project site are more than 60 ft from the project’s driveway 
along the western project boundary. The existing 6 ft high CMU wall along the western project 
boundary would provide shielding to the residences to the west of the project site. With the distance 
attenuation (2 dBA) and noise shielding from the existing wall (8 dBA), vehicle pass-by noise would 
be reduced to 58 dBA Lmax or lower. Since vehicle pass-by lasts less than 5 seconds each time it 
occurs, the applicable noise standard is the maximum noise level threshold that should not be 
exceeded. Because the projected 58 dBA Lmax is lower than the 75 dBA and 70 dBA Lmax during the 
daytime and nighttime hours, respectively, for residential uses, the vehicle pass-by noise would not 
result in any significant noise impacts for residences to the west of the project site. In addition, 
vehicle noise on SR-91 would remain relatively high in this area and would mask the majority of the 
noise from the project site. Therefore, no mitigation measures are required for residences to the west.  
 
 
Parking Lot Activity Noise.The representative parking lot activities (e.g., door slamming, engine 
starting, and slow-moving vehicles) would generate approximately 60 to 70 dBA Lmax at 50 ft. The 
closest off-site residences to the north that are approximately 60 ft (2 dBA noise reduction compared 
to the noise level measured at 50 ft) away from the parking lot and shielded by the existing 5 ft high 
CMU wall (minimum 5 dBA noise reduction) would be exposed to noises from the project’s nearest 
parking lot activities that would range from 53 to 63 dBA Lmax. This range of intermittent noise levels 
would not result in significant noise impacts at residences to the north. 
 
The existing residences to the west of the project site are approximately 100 ft (6 dBA noise reduction 
compared to the noise level measured at 50 ft) from the project’s parking area and would be shielded 
by the existing 6 ft high CMU wall along the project’s western boundary (minimum 6 dBA noise 
reduction). With the distance attenuation and noise shielding provided by the existing CMU wall, 
parking lot activity noise would be reduced to 58 dBA Lmax or lower and would not result in any 
significant noise impacts. In addition, traffic noise from Madison Street would mask the majority of 
the noise from the project site. Therefore, no mitigation measures are required.  
 
Long-Term Vehicular Traffic Vibration Impacts 

Operations of the proposed project would not involve any vibration sources that would cause 
exposure of persons to or generation of excessive ground-borne vibration or ground-borne noise 
levels. Vehicles with rubber tires on roadway segments surrounding the project site would not 
generate any significant ground-borne vibration that would exceed the 65 VdB perception threshold 
for such uses. No significant ground-borne vibration impacts would occur. No mitigation is required. 
 
 
Mitigation Measures 

Construction Impacts. The following measures would reduce short-term, construction-related noise 
impacts resulting from the proposed project: 
 
 Construction activities are restricted within the City of Riverside to the hours of 7:00 a.m. to 

7:00 p.m., Monday through Friday, and 8:00 a.m. to 5:00 p.m. on Saturdays, and are prohibited 
on Sundays and federal holidays.  
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 During all project site excavation and grading on site, the project contractors shall equip all 
construction equipment, fixed or mobile, with properly operating and maintained mufflers 
consistent with manufacturers’ standards. 

 The project contractor shall place all stationary construction equipment so that emitted noise is 
directed away from sensitive receptors nearest the project site. 

 The construction contractor shall locate equipment staging in areas that will create the greatest 
distance between construction-related noise sources and noise-sensitive receptors nearest the 
project site during all project construction. 

 
 
Traffic Noise Impacts. No mitigation measures are required. 
 
 
On-Site Operational Noise Impacts. No mitigation measures are required.  
 
 
On-Site Operational Vibration Impacts. No mitigation measures are required.  
 
 
Level of Significance after Mitigation 

Implementation of these mitigation measures for construction noise impacts would result in a less 
than significant impact for all potential noise and vibration impacts associated with the proposed 
project. 
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APPENDIX A 
 

FHWA HIGHWAY TRAFFIC NOISE PREDICTION MODEL 
PRINTOUTS 



                             TABLE Existing-01 
                 FHWA ROADWAY NOISE LEVEL ANALYSIS 
 
 
RUN DATE: 04/13/2016 
ROADWAY SEGMENT: Madison Street north of Magnolia Avenue 
NOTES: Madison Plaza - Existing 
______________________________________________________________________ 
 
                       * * ASSUMPTIONS * * 
 
AVERAGE DAILY TRAFFIC: 10700    SPEED (MPH): 45     GRADE: .5  
 
       TRAFFIC DISTRIBUTION PERCENTAGES 
       DAY        EVENING      NIGHT 
       ---        -------      ----- 
AUTOS 
       73.60       13.60       10.22 
M-TRUCKS 
        0.90        0.04        0.90 
H-TRUCKS 
        0.35        0.04        0.35 
 
ACTIVE HALF-WIDTH (FT): 24      SITE CHARACTERISTICS: SOFT 
 
______________________________________________________________________ 
 
                  * * CALCULATED NOISE LEVELS * * 
 
CNEL AT 50 FT FROM NEAR TRAVEL LANE CENTERLINE (dB) =  67.66 
 
    DISTANCE (FEET) FROM ROADWAY CENTERLINE TO CNEL 
   70 CNEL      65 CNEL      60 CNEL      55 CNEL 
   -------      -------      -------      ------- 
      0.0        108.0        228.2        489.3     
 
______________________________________________________________________ 
 
  



                             TABLE Existing-02 
                 FHWA ROADWAY NOISE LEVEL ANALYSIS 
 
 
RUN DATE: 04/13/2016 
ROADWAY SEGMENT: Madison Street between Magnolia Avenue and Orchard 
Street 
NOTES: Madison Plaza - Existing 
______________________________________________________________________ 
 
                       * * ASSUMPTIONS * * 
 
AVERAGE DAILY TRAFFIC: 14200    SPEED (MPH): 45     GRADE: .5  
 
       TRAFFIC DISTRIBUTION PERCENTAGES 
       DAY        EVENING      NIGHT 
       ---        -------      ----- 
AUTOS 
       73.60       13.60       10.22 
M-TRUCKS 
        0.90        0.04        0.90 
H-TRUCKS 
        0.35        0.04        0.35 
 
ACTIVE HALF-WIDTH (FT): 24      SITE CHARACTERISTICS: SOFT 
 
______________________________________________________________________ 
 
                  * * CALCULATED NOISE LEVELS * * 
 
CNEL AT 50 FT FROM NEAR TRAVEL LANE CENTERLINE (dB) =  68.89 
 
    DISTANCE (FEET) FROM ROADWAY CENTERLINE TO CNEL 
   70 CNEL      65 CNEL      60 CNEL      55 CNEL 
   -------      -------      -------      ------- 
     63.7        129.4        275.0        590.6     
 
______________________________________________________________________ 
 
  



                             TABLE Existing-03 
                 FHWA ROADWAY NOISE LEVEL ANALYSIS 
 
 
RUN DATE: 04/13/2016 
ROADWAY SEGMENT: Madison Street between Orchard Street and Garden Street 
NOTES: Madison Plaza - Existing 
______________________________________________________________________ 
 
                       * * ASSUMPTIONS * * 
 
AVERAGE DAILY TRAFFIC: 15100    SPEED (MPH): 45     GRADE: .5  
 
       TRAFFIC DISTRIBUTION PERCENTAGES 
       DAY        EVENING      NIGHT 
       ---        -------      ----- 
AUTOS 
       73.60       13.60       10.22 
M-TRUCKS 
        0.90        0.04        0.90 
H-TRUCKS 
        0.35        0.04        0.35 
 
ACTIVE HALF-WIDTH (FT): 24      SITE CHARACTERISTICS: SOFT 
 
______________________________________________________________________ 
 
                  * * CALCULATED NOISE LEVELS * * 
 
CNEL AT 50 FT FROM NEAR TRAVEL LANE CENTERLINE (dB) =  69.16 
 
    DISTANCE (FEET) FROM ROADWAY CENTERLINE TO CNEL 
   70 CNEL      65 CNEL      60 CNEL      55 CNEL 
   -------      -------      -------      ------- 
     66.0        134.7        286.4        615.2     
 
______________________________________________________________________ 
 
  



                             TABLE Existing-04 
                 FHWA ROADWAY NOISE LEVEL ANALYSIS 
 
 
RUN DATE: 04/13/2016 
ROADWAY SEGMENT: Madison Street between Garden Street and Indiana Avenue 
NOTES: Madison Plaza - Existing 
______________________________________________________________________ 
 
                       * * ASSUMPTIONS * * 
 
AVERAGE DAILY TRAFFIC: 17200    SPEED (MPH): 45     GRADE: .5  
 
       TRAFFIC DISTRIBUTION PERCENTAGES 
       DAY        EVENING      NIGHT 
       ---        -------      ----- 
AUTOS 
       73.60       13.60       10.22 
M-TRUCKS 
        0.90        0.04        0.90 
H-TRUCKS 
        0.35        0.04        0.35 
 
ACTIVE HALF-WIDTH (FT): 24      SITE CHARACTERISTICS: SOFT 
 
______________________________________________________________________ 
 
                  * * CALCULATED NOISE LEVELS * * 
 
CNEL AT 50 FT FROM NEAR TRAVEL LANE CENTERLINE (dB) =  69.73 
 
    DISTANCE (FEET) FROM ROADWAY CENTERLINE TO CNEL 
   70 CNEL      65 CNEL      60 CNEL      55 CNEL 
   -------      -------      -------      ------- 
     71.3        146.5        312.2        670.9     
 
______________________________________________________________________ 
 
  



                             TABLE Existing-05 
                 FHWA ROADWAY NOISE LEVEL ANALYSIS 
 
 
RUN DATE: 04/13/2016 
ROADWAY SEGMENT: Madison Street between Indiana Avenue and Evans Street 
NOTES: Madison Plaza - Existing 
______________________________________________________________________ 
 
                       * * ASSUMPTIONS * * 
 
AVERAGE DAILY TRAFFIC: 12000    SPEED (MPH): 45     GRADE: .5  
 
       TRAFFIC DISTRIBUTION PERCENTAGES 
       DAY        EVENING      NIGHT 
       ---        -------      ----- 
AUTOS 
       73.60       13.60       10.22 
M-TRUCKS 
        0.90        0.04        0.90 
H-TRUCKS 
        0.35        0.04        0.35 
 
ACTIVE HALF-WIDTH (FT): 24      SITE CHARACTERISTICS: SOFT 
 
______________________________________________________________________ 
 
                  * * CALCULATED NOISE LEVELS * * 
 
CNEL AT 50 FT FROM NEAR TRAVEL LANE CENTERLINE (dB) =  68.16 
 
    DISTANCE (FEET) FROM ROADWAY CENTERLINE TO CNEL 
   70 CNEL      65 CNEL      60 CNEL      55 CNEL 
   -------      -------      -------      ------- 
     58.0        116.2        246.0        528.0     
 
______________________________________________________________________ 
 
  



                             TABLE Existing-06 
                 FHWA ROADWAY NOISE LEVEL ANALYSIS 
 
 
RUN DATE: 04/13/2016 
ROADWAY SEGMENT: Madison Street east of Evans Street 
NOTES: Madison Plaza - Existing 
______________________________________________________________________ 
 
                       * * ASSUMPTIONS * * 
 
AVERAGE DAILY TRAFFIC: 10400    SPEED (MPH): 45     GRADE: .5  
 
       TRAFFIC DISTRIBUTION PERCENTAGES 
       DAY        EVENING      NIGHT 
       ---        -------      ----- 
AUTOS 
       73.60       13.60       10.22 
M-TRUCKS 
        0.90        0.04        0.90 
H-TRUCKS 
        0.35        0.04        0.35 
 
ACTIVE HALF-WIDTH (FT): 24      SITE CHARACTERISTICS: SOFT 
 
______________________________________________________________________ 
 
                  * * CALCULATED NOISE LEVELS * * 
 
CNEL AT 50 FT FROM NEAR TRAVEL LANE CENTERLINE (dB) =  67.54 
 
    DISTANCE (FEET) FROM ROADWAY CENTERLINE TO CNEL 
   70 CNEL      65 CNEL      60 CNEL      55 CNEL 
   -------      -------      -------      ------- 
      0.0        106.1        223.9        480.1     
 
______________________________________________________________________ 
 
  



                             TABLE Existing-07 
                 FHWA ROADWAY NOISE LEVEL ANALYSIS 
 
 
RUN DATE: 04/13/2016 
ROADWAY SEGMENT: Magnolia Avenue west of Madison Street 
NOTES: Madison Plaza - Existing 
______________________________________________________________________ 
 
                       * * ASSUMPTIONS * * 
 
AVERAGE DAILY TRAFFIC: 17700    SPEED (MPH): 45     GRADE: .5  
 
       TRAFFIC DISTRIBUTION PERCENTAGES 
       DAY        EVENING      NIGHT 
       ---        -------      ----- 
AUTOS 
       73.60       13.60       10.22 
M-TRUCKS 
        0.90        0.04        0.90 
H-TRUCKS 
        0.35        0.04        0.35 
 
ACTIVE HALF-WIDTH (FT): 24      SITE CHARACTERISTICS: SOFT 
 
______________________________________________________________________ 
 
                  * * CALCULATED NOISE LEVELS * * 
 
CNEL AT 50 FT FROM NEAR TRAVEL LANE CENTERLINE (dB) =  69.85 
 
    DISTANCE (FEET) FROM ROADWAY CENTERLINE TO CNEL 
   70 CNEL      65 CNEL      60 CNEL      55 CNEL 
   -------      -------      -------      ------- 
     72.5        149.2        318.2        683.9     
 
______________________________________________________________________ 
 
  



                             TABLE Existing-08 
                 FHWA ROADWAY NOISE LEVEL ANALYSIS 
 
 
RUN DATE: 04/13/2016 
ROADWAY SEGMENT: Magnolia Avenue east of Madison Street 
NOTES: Madison Plaza - Existing 
______________________________________________________________________ 
 
                       * * ASSUMPTIONS * * 
 
AVERAGE DAILY TRAFFIC: 17700    SPEED (MPH): 45     GRADE: .5  
 
       TRAFFIC DISTRIBUTION PERCENTAGES 
       DAY        EVENING      NIGHT 
       ---        -------      ----- 
AUTOS 
       73.60       13.60       10.22 
M-TRUCKS 
        0.90        0.04        0.90 
H-TRUCKS 
        0.35        0.04        0.35 
 
ACTIVE HALF-WIDTH (FT): 24      SITE CHARACTERISTICS: SOFT 
 
______________________________________________________________________ 
 
                  * * CALCULATED NOISE LEVELS * * 
 
CNEL AT 50 FT FROM NEAR TRAVEL LANE CENTERLINE (dB) =  69.85 
 
    DISTANCE (FEET) FROM ROADWAY CENTERLINE TO CNEL 
   70 CNEL      65 CNEL      60 CNEL      55 CNEL 
   -------      -------      -------      ------- 
     72.5        149.2        318.2        683.9     
 
______________________________________________________________________ 
 
  



                             TABLE Existing-09 
                 FHWA ROADWAY NOISE LEVEL ANALYSIS 
 
 
RUN DATE: 04/13/2016 
ROADWAY SEGMENT: Orchard Street west of Madison Street 
NOTES: Madison Plaza - Existing 
______________________________________________________________________ 
 
                       * * ASSUMPTIONS * * 
 
AVERAGE DAILY TRAFFIC: 2000    SPEED (MPH): 30     GRADE: .5  
 
       TRAFFIC DISTRIBUTION PERCENTAGES 
       DAY        EVENING      NIGHT 
       ---        -------      ----- 
AUTOS 
       73.60       13.60       10.22 
M-TRUCKS 
        0.90        0.04        0.90 
H-TRUCKS 
        0.35        0.04        0.35 
 
ACTIVE HALF-WIDTH (FT): 6      SITE CHARACTERISTICS: SOFT 
 
______________________________________________________________________ 
 
                  * * CALCULATED NOISE LEVELS * * 
 
CNEL AT 50 FT FROM NEAR TRAVEL LANE CENTERLINE (dB) =  57.97 
 
    DISTANCE (FEET) FROM ROADWAY CENTERLINE TO CNEL 
   70 CNEL      65 CNEL      60 CNEL      55 CNEL 
   -------      -------      -------      ------- 
      0.0          0.0          0.0         88.0     
 
______________________________________________________________________ 
 
  



                             TABLE Existing-10 
                 FHWA ROADWAY NOISE LEVEL ANALYSIS 
 
 
RUN DATE: 04/13/2016 
ROADWAY SEGMENT: Orchard Street east of Madison Street 
NOTES: Madison Plaza - Existing 
______________________________________________________________________ 
 
                       * * ASSUMPTIONS * * 
 
AVERAGE DAILY TRAFFIC: 600    SPEED (MPH): 30     GRADE: .5  
 
       TRAFFIC DISTRIBUTION PERCENTAGES 
       DAY        EVENING      NIGHT 
       ---        -------      ----- 
AUTOS 
       73.60       13.60       10.22 
M-TRUCKS 
        0.90        0.04        0.90 
H-TRUCKS 
        0.35        0.04        0.35 
 
ACTIVE HALF-WIDTH (FT): 6      SITE CHARACTERISTICS: SOFT 
 
______________________________________________________________________ 
 
                  * * CALCULATED NOISE LEVELS * * 
 
CNEL AT 50 FT FROM NEAR TRAVEL LANE CENTERLINE (dB) =  52.74 
 
    DISTANCE (FEET) FROM ROADWAY CENTERLINE TO CNEL 
   70 CNEL      65 CNEL      60 CNEL      55 CNEL 
   -------      -------      -------      ------- 
      0.0          0.0          0.0          0.0     
 
______________________________________________________________________ 
 
  



                             TABLE Existing-11 
                 FHWA ROADWAY NOISE LEVEL ANALYSIS 
 
 
RUN DATE: 04/13/2016 
ROADWAY SEGMENT: Garden Street east of Madison Street 
NOTES: Madison Plaza - Existing 
______________________________________________________________________ 
 
                       * * ASSUMPTIONS * * 
 
AVERAGE DAILY TRAFFIC: 3500    SPEED (MPH): 30     GRADE: .5  
 
       TRAFFIC DISTRIBUTION PERCENTAGES 
       DAY        EVENING      NIGHT 
       ---        -------      ----- 
AUTOS 
       73.60       13.60       10.22 
M-TRUCKS 
        0.90        0.04        0.90 
H-TRUCKS 
        0.35        0.04        0.35 
 
ACTIVE HALF-WIDTH (FT): 6      SITE CHARACTERISTICS: SOFT 
 
______________________________________________________________________ 
 
                  * * CALCULATED NOISE LEVELS * * 
 
CNEL AT 50 FT FROM NEAR TRAVEL LANE CENTERLINE (dB) =  60.40 
 
    DISTANCE (FEET) FROM ROADWAY CENTERLINE TO CNEL 
   70 CNEL      65 CNEL      60 CNEL      55 CNEL 
   -------      -------      -------      ------- 
      0.0          0.0         59.5        127.6     
 
______________________________________________________________________ 
 
  



                             TABLE Existing-12 
                 FHWA ROADWAY NOISE LEVEL ANALYSIS 
 
 
RUN DATE: 04/13/2016 
ROADWAY SEGMENT: Indiana Avenue west of Madison Street 
NOTES: Madison Plaza - Existing 
______________________________________________________________________ 
 
                       * * ASSUMPTIONS * * 
 
AVERAGE DAILY TRAFFIC: 13000    SPEED (MPH): 40     GRADE: .5  
 
       TRAFFIC DISTRIBUTION PERCENTAGES 
       DAY        EVENING      NIGHT 
       ---        -------      ----- 
AUTOS 
       73.60       13.60       10.22 
M-TRUCKS 
        0.90        0.04        0.90 
H-TRUCKS 
        0.35        0.04        0.35 
 
ACTIVE HALF-WIDTH (FT): 18      SITE CHARACTERISTICS: SOFT 
 
______________________________________________________________________ 
 
                  * * CALCULATED NOISE LEVELS * * 
 
CNEL AT 50 FT FROM NEAR TRAVEL LANE CENTERLINE (dB) =  67.78 
 
    DISTANCE (FEET) FROM ROADWAY CENTERLINE TO CNEL 
   70 CNEL      65 CNEL      60 CNEL      55 CNEL 
   -------      -------      -------      ------- 
      0.0        102.0        217.0        466.1     
 
______________________________________________________________________ 
 
  



                             TABLE Existing-13 
                 FHWA ROADWAY NOISE LEVEL ANALYSIS 
 
 
RUN DATE: 04/13/2016 
ROADWAY SEGMENT: Indiana Avenue east of Madison Street 
NOTES: Madison Plaza - Existing 
______________________________________________________________________ 
 
                       * * ASSUMPTIONS * * 
 
AVERAGE DAILY TRAFFIC: 14300    SPEED (MPH): 40     GRADE: .5  
 
       TRAFFIC DISTRIBUTION PERCENTAGES 
       DAY        EVENING      NIGHT 
       ---        -------      ----- 
AUTOS 
       73.60       13.60       10.22 
M-TRUCKS 
        0.90        0.04        0.90 
H-TRUCKS 
        0.35        0.04        0.35 
 
ACTIVE HALF-WIDTH (FT): 18      SITE CHARACTERISTICS: SOFT 
 
______________________________________________________________________ 
 
                  * * CALCULATED NOISE LEVELS * * 
 
CNEL AT 50 FT FROM NEAR TRAVEL LANE CENTERLINE (dB) =  68.19 
 
    DISTANCE (FEET) FROM ROADWAY CENTERLINE TO CNEL 
   70 CNEL      65 CNEL      60 CNEL      55 CNEL 
   -------      -------      -------      ------- 
      0.0        108.5        231.1        496.6     
 
______________________________________________________________________ 
 
  



                             TABLE Existing-14 
                 FHWA ROADWAY NOISE LEVEL ANALYSIS 
 
 
RUN DATE: 04/13/2016 
ROADWAY SEGMENT: Evans Street west of Madison Street 
NOTES: Madison Plaza - Existing 
______________________________________________________________________ 
 
                       * * ASSUMPTIONS * * 
 
AVERAGE DAILY TRAFFIC: 1500    SPEED (MPH): 30     GRADE: .5  
 
       TRAFFIC DISTRIBUTION PERCENTAGES 
       DAY        EVENING      NIGHT 
       ---        -------      ----- 
AUTOS 
       73.60       13.60       10.22 
M-TRUCKS 
        0.90        0.04        0.90 
H-TRUCKS 
        0.35        0.04        0.35 
 
ACTIVE HALF-WIDTH (FT): 6      SITE CHARACTERISTICS: SOFT 
 
______________________________________________________________________ 
 
                  * * CALCULATED NOISE LEVELS * * 
 
CNEL AT 50 FT FROM NEAR TRAVEL LANE CENTERLINE (dB) =  56.72 
 
    DISTANCE (FEET) FROM ROADWAY CENTERLINE TO CNEL 
   70 CNEL      65 CNEL      60 CNEL      55 CNEL 
   -------      -------      -------      ------- 
      0.0          0.0          0.0         72.7     
 
______________________________________________________________________ 
 
  



                             TABLE Existing-15 
                 FHWA ROADWAY NOISE LEVEL ANALYSIS 
 
 
RUN DATE: 04/13/2016 
ROADWAY SEGMENT: Evans Street east of Madison Street 
NOTES: Madison Plaza - Existing 
______________________________________________________________________ 
 
                       * * ASSUMPTIONS * * 
 
AVERAGE DAILY TRAFFIC: 1500    SPEED (MPH): 30     GRADE: .5  
 
       TRAFFIC DISTRIBUTION PERCENTAGES 
       DAY        EVENING      NIGHT 
       ---        -------      ----- 
AUTOS 
       73.60       13.60       10.22 
M-TRUCKS 
        0.90        0.04        0.90 
H-TRUCKS 
        0.35        0.04        0.35 
 
ACTIVE HALF-WIDTH (FT): 6      SITE CHARACTERISTICS: SOFT 
 
______________________________________________________________________ 
 
                  * * CALCULATED NOISE LEVELS * * 
 
CNEL AT 50 FT FROM NEAR TRAVEL LANE CENTERLINE (dB) =  56.72 
 
    DISTANCE (FEET) FROM ROADWAY CENTERLINE TO CNEL 
   70 CNEL      65 CNEL      60 CNEL      55 CNEL 
   -------      -------      -------      ------- 
      0.0          0.0          0.0         72.7     
 
______________________________________________________________________ 
 
  



                             TABLE Existing with Project-01 
                 FHWA ROADWAY NOISE LEVEL ANALYSIS 
 
 
RUN DATE: 04/13/2016 
ROADWAY SEGMENT: Madison Street north of Magnolia Avenue 
NOTES: Madison Plaza - Existing with Project 
______________________________________________________________________ 
 
                       * * ASSUMPTIONS * * 
 
AVERAGE DAILY TRAFFIC: 11000    SPEED (MPH): 45     GRADE: .5  
 
       TRAFFIC DISTRIBUTION PERCENTAGES 
       DAY        EVENING      NIGHT 
       ---        -------      ----- 
AUTOS 
       73.60       13.60       10.22 
M-TRUCKS 
        0.90        0.04        0.90 
H-TRUCKS 
        0.35        0.04        0.35 
 
ACTIVE HALF-WIDTH (FT): 24      SITE CHARACTERISTICS: SOFT 
 
______________________________________________________________________ 
 
                  * * CALCULATED NOISE LEVELS * * 
 
CNEL AT 50 FT FROM NEAR TRAVEL LANE CENTERLINE (dB) =  67.78 
 
    DISTANCE (FEET) FROM ROADWAY CENTERLINE TO CNEL 
   70 CNEL      65 CNEL      60 CNEL      55 CNEL 
   -------      -------      -------      ------- 
      0.0        109.9        232.4        498.4     
 
______________________________________________________________________ 
 
  



                             TABLE Existing with Project-02 
                 FHWA ROADWAY NOISE LEVEL ANALYSIS 
 
 
RUN DATE: 04/13/2016 
ROADWAY SEGMENT: Madison Street between Magnolia Avenue and Orchard 
Street 
NOTES: Madison Plaza - Existing with Project 
______________________________________________________________________ 
 
                       * * ASSUMPTIONS * * 
 
AVERAGE DAILY TRAFFIC: 14900    SPEED (MPH): 45     GRADE: .5  
 
       TRAFFIC DISTRIBUTION PERCENTAGES 
       DAY        EVENING      NIGHT 
       ---        -------      ----- 
AUTOS 
       73.60       13.60       10.22 
M-TRUCKS 
        0.90        0.04        0.90 
H-TRUCKS 
        0.35        0.04        0.35 
 
ACTIVE HALF-WIDTH (FT): 24      SITE CHARACTERISTICS: SOFT 
 
______________________________________________________________________ 
 
                  * * CALCULATED NOISE LEVELS * * 
 
CNEL AT 50 FT FROM NEAR TRAVEL LANE CENTERLINE (dB) =  69.10 
 
    DISTANCE (FEET) FROM ROADWAY CENTERLINE TO CNEL 
   70 CNEL      65 CNEL      60 CNEL      55 CNEL 
   -------      -------      -------      ------- 
     65.5        133.5        283.9        609.8     
 
______________________________________________________________________ 
 
  



                             TABLE Existing with Project-03 
                 FHWA ROADWAY NOISE LEVEL ANALYSIS 
 
 
RUN DATE: 04/13/2016 
ROADWAY SEGMENT: Madison Street between Orchard Street and Garden Street 
NOTES: Madison Plaza - Existing with Project 
______________________________________________________________________ 
 
                       * * ASSUMPTIONS * * 
 
AVERAGE DAILY TRAFFIC: 16000    SPEED (MPH): 45     GRADE: .5  
 
       TRAFFIC DISTRIBUTION PERCENTAGES 
       DAY        EVENING      NIGHT 
       ---        -------      ----- 
AUTOS 
       73.60       13.60       10.22 
M-TRUCKS 
        0.90        0.04        0.90 
H-TRUCKS 
        0.35        0.04        0.35 
 
ACTIVE HALF-WIDTH (FT): 24      SITE CHARACTERISTICS: SOFT 
 
______________________________________________________________________ 
 
                  * * CALCULATED NOISE LEVELS * * 
 
CNEL AT 50 FT FROM NEAR TRAVEL LANE CENTERLINE (dB) =  69.41 
 
    DISTANCE (FEET) FROM ROADWAY CENTERLINE TO CNEL 
   70 CNEL      65 CNEL      60 CNEL      55 CNEL 
   -------      -------      -------      ------- 
     68.3        139.8        297.6        639.4     
 
______________________________________________________________________ 
 
  



                             TABLE Existing with Project-04 
                 FHWA ROADWAY NOISE LEVEL ANALYSIS 
 
 
RUN DATE: 04/13/2016 
ROADWAY SEGMENT: Madison Street between Garden Street and Indiana Avenue 
NOTES: Madison Plaza - Existing with Project 
______________________________________________________________________ 
 
                       * * ASSUMPTIONS * * 
 
AVERAGE DAILY TRAFFIC: 18900    SPEED (MPH): 45     GRADE: .5  
 
       TRAFFIC DISTRIBUTION PERCENTAGES 
       DAY        EVENING      NIGHT 
       ---        -------      ----- 
AUTOS 
       73.60       13.60       10.22 
M-TRUCKS 
        0.90        0.04        0.90 
H-TRUCKS 
        0.35        0.04        0.35 
 
ACTIVE HALF-WIDTH (FT): 24      SITE CHARACTERISTICS: SOFT 
 
______________________________________________________________________ 
 
                  * * CALCULATED NOISE LEVELS * * 
 
CNEL AT 50 FT FROM NEAR TRAVEL LANE CENTERLINE (dB) =  70.13 
 
    DISTANCE (FEET) FROM ROADWAY CENTERLINE TO CNEL 
   70 CNEL      65 CNEL      60 CNEL      55 CNEL 
   -------      -------      -------      ------- 
     75.4        155.7        332.3        714.4     
 
______________________________________________________________________ 
 
  



                             TABLE Existing with Project-05 
                 FHWA ROADWAY NOISE LEVEL ANALYSIS 
 
 
RUN DATE: 04/13/2016 
ROADWAY SEGMENT: Madison Street between Indiana Avenue and Evans Street 
NOTES: Madison Plaza - Existing with Project 
______________________________________________________________________ 
 
                       * * ASSUMPTIONS * * 
 
AVERAGE DAILY TRAFFIC: 12500    SPEED (MPH): 45     GRADE: .5  
 
       TRAFFIC DISTRIBUTION PERCENTAGES 
       DAY        EVENING      NIGHT 
       ---        -------      ----- 
AUTOS 
       73.60       13.60       10.22 
M-TRUCKS 
        0.90        0.04        0.90 
H-TRUCKS 
        0.35        0.04        0.35 
 
ACTIVE HALF-WIDTH (FT): 24      SITE CHARACTERISTICS: SOFT 
 
______________________________________________________________________ 
 
                  * * CALCULATED NOISE LEVELS * * 
 
CNEL AT 50 FT FROM NEAR TRAVEL LANE CENTERLINE (dB) =  68.34 
 
    DISTANCE (FEET) FROM ROADWAY CENTERLINE TO CNEL 
   70 CNEL      65 CNEL      60 CNEL      55 CNEL 
   -------      -------      -------      ------- 
     59.3        119.3        252.8        542.5     
 
______________________________________________________________________ 
 
  



                             TABLE Existing with Project-06 
                 FHWA ROADWAY NOISE LEVEL ANALYSIS 
 
 
RUN DATE: 04/13/2016 
ROADWAY SEGMENT: Madison Street east of Evans Street 
NOTES: Madison Plaza - Existing with Project 
______________________________________________________________________ 
 
                       * * ASSUMPTIONS * * 
 
AVERAGE DAILY TRAFFIC: 10600    SPEED (MPH): 45     GRADE: .5  
 
       TRAFFIC DISTRIBUTION PERCENTAGES 
       DAY        EVENING      NIGHT 
       ---        -------      ----- 
AUTOS 
       73.60       13.60       10.22 
M-TRUCKS 
        0.90        0.04        0.90 
H-TRUCKS 
        0.35        0.04        0.35 
 
ACTIVE HALF-WIDTH (FT): 24      SITE CHARACTERISTICS: SOFT 
 
______________________________________________________________________ 
 
                  * * CALCULATED NOISE LEVELS * * 
 
CNEL AT 50 FT FROM NEAR TRAVEL LANE CENTERLINE (dB) =  67.62 
 
    DISTANCE (FEET) FROM ROADWAY CENTERLINE TO CNEL 
   70 CNEL      65 CNEL      60 CNEL      55 CNEL 
   -------      -------      -------      ------- 
      0.0        107.4        226.7        486.3     
 
______________________________________________________________________ 
 
  



                             TABLE Existing with Project-07 
                 FHWA ROADWAY NOISE LEVEL ANALYSIS 
 
 
RUN DATE: 04/13/2016 
ROADWAY SEGMENT: Magnolia Avenue west of Madison Street 
NOTES: Madison Plaza - Existing with Project 
______________________________________________________________________ 
 
                       * * ASSUMPTIONS * * 
 
AVERAGE DAILY TRAFFIC: 17800    SPEED (MPH): 45     GRADE: .5  
 
       TRAFFIC DISTRIBUTION PERCENTAGES 
       DAY        EVENING      NIGHT 
       ---        -------      ----- 
AUTOS 
       73.60       13.60       10.22 
M-TRUCKS 
        0.90        0.04        0.90 
H-TRUCKS 
        0.35        0.04        0.35 
 
ACTIVE HALF-WIDTH (FT): 24      SITE CHARACTERISTICS: SOFT 
 
______________________________________________________________________ 
 
                  * * CALCULATED NOISE LEVELS * * 
 
CNEL AT 50 FT FROM NEAR TRAVEL LANE CENTERLINE (dB) =  69.87 
 
    DISTANCE (FEET) FROM ROADWAY CENTERLINE TO CNEL 
   70 CNEL      65 CNEL      60 CNEL      55 CNEL 
   -------      -------      -------      ------- 
     72.7        149.8        319.4        686.4     
 
______________________________________________________________________ 
 
  



                             TABLE Existing with Project-08 
                 FHWA ROADWAY NOISE LEVEL ANALYSIS 
 
 
RUN DATE: 04/13/2016 
ROADWAY SEGMENT: Magnolia Avenue east of Madison Street 
NOTES: Madison Plaza - Existing with Project 
______________________________________________________________________ 
 
                       * * ASSUMPTIONS * * 
 
AVERAGE DAILY TRAFFIC: 17800    SPEED (MPH): 45     GRADE: .5  
 
       TRAFFIC DISTRIBUTION PERCENTAGES 
       DAY        EVENING      NIGHT 
       ---        -------      ----- 
AUTOS 
       73.60       13.60       10.22 
M-TRUCKS 
        0.90        0.04        0.90 
H-TRUCKS 
        0.35        0.04        0.35 
 
ACTIVE HALF-WIDTH (FT): 24      SITE CHARACTERISTICS: SOFT 
 
______________________________________________________________________ 
 
                  * * CALCULATED NOISE LEVELS * * 
 
CNEL AT 50 FT FROM NEAR TRAVEL LANE CENTERLINE (dB) =  69.87 
 
    DISTANCE (FEET) FROM ROADWAY CENTERLINE TO CNEL 
   70 CNEL      65 CNEL      60 CNEL      55 CNEL 
   -------      -------      -------      ------- 
     72.7        149.8        319.4        686.4     
 
______________________________________________________________________ 
 
  



                             TABLE Existing with Project-09 
                 FHWA ROADWAY NOISE LEVEL ANALYSIS 
 
 
RUN DATE: 04/13/2016 
ROADWAY SEGMENT: Orchard Street west of Madison Street 
NOTES: Madison Plaza - Existing with Project 
______________________________________________________________________ 
 
                       * * ASSUMPTIONS * * 
 
AVERAGE DAILY TRAFFIC: 2100    SPEED (MPH): 30     GRADE: .5  
 
       TRAFFIC DISTRIBUTION PERCENTAGES 
       DAY        EVENING      NIGHT 
       ---        -------      ----- 
AUTOS 
       73.60       13.60       10.22 
M-TRUCKS 
        0.90        0.04        0.90 
H-TRUCKS 
        0.35        0.04        0.35 
 
ACTIVE HALF-WIDTH (FT): 6      SITE CHARACTERISTICS: SOFT 
 
______________________________________________________________________ 
 
                  * * CALCULATED NOISE LEVELS * * 
 
CNEL AT 50 FT FROM NEAR TRAVEL LANE CENTERLINE (dB) =  58.18 
 
    DISTANCE (FEET) FROM ROADWAY CENTERLINE TO CNEL 
   70 CNEL      65 CNEL      60 CNEL      55 CNEL 
   -------      -------      -------      ------- 
      0.0          0.0          0.0         90.9     
 
______________________________________________________________________ 
 
  



                             TABLE Existing with Project-10 
                 FHWA ROADWAY NOISE LEVEL ANALYSIS 
 
 
RUN DATE: 04/13/2016 
ROADWAY SEGMENT: Orchard Street east of Madison Street 
NOTES: Madison Plaza - Existing with Project 
______________________________________________________________________ 
 
                       * * ASSUMPTIONS * * 
 
AVERAGE DAILY TRAFFIC: 600    SPEED (MPH): 30     GRADE: .5  
 
       TRAFFIC DISTRIBUTION PERCENTAGES 
       DAY        EVENING      NIGHT 
       ---        -------      ----- 
AUTOS 
       73.60       13.60       10.22 
M-TRUCKS 
        0.90        0.04        0.90 
H-TRUCKS 
        0.35        0.04        0.35 
 
ACTIVE HALF-WIDTH (FT): 6      SITE CHARACTERISTICS: SOFT 
 
______________________________________________________________________ 
 
                  * * CALCULATED NOISE LEVELS * * 
 
CNEL AT 50 FT FROM NEAR TRAVEL LANE CENTERLINE (dB) =  52.74 
 
    DISTANCE (FEET) FROM ROADWAY CENTERLINE TO CNEL 
   70 CNEL      65 CNEL      60 CNEL      55 CNEL 
   -------      -------      -------      ------- 
      0.0          0.0          0.0          0.0     
 
______________________________________________________________________ 
 
  



                             TABLE Existing with Project-11 
                 FHWA ROADWAY NOISE LEVEL ANALYSIS 
 
 
RUN DATE: 04/13/2016 
ROADWAY SEGMENT: Garden Street east of Madison Street 
NOTES: Madison Plaza - Existing with Project 
______________________________________________________________________ 
 
                       * * ASSUMPTIONS * * 
 
AVERAGE DAILY TRAFFIC: 3500    SPEED (MPH): 30     GRADE: .5  
 
       TRAFFIC DISTRIBUTION PERCENTAGES 
       DAY        EVENING      NIGHT 
       ---        -------      ----- 
AUTOS 
       73.60       13.60       10.22 
M-TRUCKS 
        0.90        0.04        0.90 
H-TRUCKS 
        0.35        0.04        0.35 
 
ACTIVE HALF-WIDTH (FT): 6      SITE CHARACTERISTICS: SOFT 
 
______________________________________________________________________ 
 
                  * * CALCULATED NOISE LEVELS * * 
 
CNEL AT 50 FT FROM NEAR TRAVEL LANE CENTERLINE (dB) =  60.40 
 
    DISTANCE (FEET) FROM ROADWAY CENTERLINE TO CNEL 
   70 CNEL      65 CNEL      60 CNEL      55 CNEL 
   -------      -------      -------      ------- 
      0.0          0.0         59.5        127.6     
 
______________________________________________________________________ 
 
  



                             TABLE Existing with Project-12 
                 FHWA ROADWAY NOISE LEVEL ANALYSIS 
 
 
RUN DATE: 04/13/2016 
ROADWAY SEGMENT: Indiana Avenue west of Madison Street 
NOTES: Madison Plaza - Existing with Project 
______________________________________________________________________ 
 
                       * * ASSUMPTIONS * * 
 
AVERAGE DAILY TRAFFIC: 13100    SPEED (MPH): 40     GRADE: .5  
 
       TRAFFIC DISTRIBUTION PERCENTAGES 
       DAY        EVENING      NIGHT 
       ---        -------      ----- 
AUTOS 
       73.60       13.60       10.22 
M-TRUCKS 
        0.90        0.04        0.90 
H-TRUCKS 
        0.35        0.04        0.35 
 
ACTIVE HALF-WIDTH (FT): 18      SITE CHARACTERISTICS: SOFT 
 
______________________________________________________________________ 
 
                  * * CALCULATED NOISE LEVELS * * 
 
CNEL AT 50 FT FROM NEAR TRAVEL LANE CENTERLINE (dB) =  67.81 
 
    DISTANCE (FEET) FROM ROADWAY CENTERLINE TO CNEL 
   70 CNEL      65 CNEL      60 CNEL      55 CNEL 
   -------      -------      -------      ------- 
      0.0        102.5        218.1        468.5     
 
______________________________________________________________________ 
 
  



                             TABLE Existing with Project-13 
                 FHWA ROADWAY NOISE LEVEL ANALYSIS 
 
 
RUN DATE: 04/13/2016 
ROADWAY SEGMENT: Indiana Avenue east of Madison Street 
NOTES: Madison Plaza - Existing with Project 
______________________________________________________________________ 
 
                       * * ASSUMPTIONS * * 
 
AVERAGE DAILY TRAFFIC: 14400    SPEED (MPH): 40     GRADE: .5  
 
       TRAFFIC DISTRIBUTION PERCENTAGES 
       DAY        EVENING      NIGHT 
       ---        -------      ----- 
AUTOS 
       73.60       13.60       10.22 
M-TRUCKS 
        0.90        0.04        0.90 
H-TRUCKS 
        0.35        0.04        0.35 
 
ACTIVE HALF-WIDTH (FT): 18      SITE CHARACTERISTICS: SOFT 
 
______________________________________________________________________ 
 
                  * * CALCULATED NOISE LEVELS * * 
 
CNEL AT 50 FT FROM NEAR TRAVEL LANE CENTERLINE (dB) =  68.22 
 
    DISTANCE (FEET) FROM ROADWAY CENTERLINE TO CNEL 
   70 CNEL      65 CNEL      60 CNEL      55 CNEL 
   -------      -------      -------      ------- 
      0.0        109.0        232.2        498.9     
 
______________________________________________________________________ 
 
  



                             TABLE Existing with Project-14 
                 FHWA ROADWAY NOISE LEVEL ANALYSIS 
 
 
RUN DATE: 04/13/2016 
ROADWAY SEGMENT: Evans Street west of Madison Street 
NOTES: Madison Plaza - Existing with Project 
______________________________________________________________________ 
 
                       * * ASSUMPTIONS * * 
 
AVERAGE DAILY TRAFFIC: 1600    SPEED (MPH): 30     GRADE: .5  
 
       TRAFFIC DISTRIBUTION PERCENTAGES 
       DAY        EVENING      NIGHT 
       ---        -------      ----- 
AUTOS 
       73.60       13.60       10.22 
M-TRUCKS 
        0.90        0.04        0.90 
H-TRUCKS 
        0.35        0.04        0.35 
 
ACTIVE HALF-WIDTH (FT): 6      SITE CHARACTERISTICS: SOFT 
 
______________________________________________________________________ 
 
                  * * CALCULATED NOISE LEVELS * * 
 
CNEL AT 50 FT FROM NEAR TRAVEL LANE CENTERLINE (dB) =  57.00 
 
    DISTANCE (FEET) FROM ROADWAY CENTERLINE TO CNEL 
   70 CNEL      65 CNEL      60 CNEL      55 CNEL 
   -------      -------      -------      ------- 
      0.0          0.0          0.0         75.9     
 
______________________________________________________________________ 
 
  



                             TABLE Existing with Project-15 
                 FHWA ROADWAY NOISE LEVEL ANALYSIS 
 
 
RUN DATE: 04/13/2016 
ROADWAY SEGMENT: Evans Street east of Madison Street 
NOTES: Madison Plaza - Existing with Project 
______________________________________________________________________ 
 
                       * * ASSUMPTIONS * * 
 
AVERAGE DAILY TRAFFIC: 1700    SPEED (MPH): 30     GRADE: .5  
 
       TRAFFIC DISTRIBUTION PERCENTAGES 
       DAY        EVENING      NIGHT 
       ---        -------      ----- 
AUTOS 
       73.60       13.60       10.22 
M-TRUCKS 
        0.90        0.04        0.90 
H-TRUCKS 
        0.35        0.04        0.35 
 
ACTIVE HALF-WIDTH (FT): 6      SITE CHARACTERISTICS: SOFT 
 
______________________________________________________________________ 
 
                  * * CALCULATED NOISE LEVELS * * 
 
CNEL AT 50 FT FROM NEAR TRAVEL LANE CENTERLINE (dB) =  57.26 
 
    DISTANCE (FEET) FROM ROADWAY CENTERLINE TO CNEL 
   70 CNEL      65 CNEL      60 CNEL      55 CNEL 
   -------      -------      -------      ------- 
      0.0          0.0          0.0         79.0     
 
______________________________________________________________________ 
 
  



                             TABLE 2017 Cumulative w/o Project-01 
                 FHWA ROADWAY NOISE LEVEL ANALYSIS 
 
 
RUN DATE: 04/13/2016 
ROADWAY SEGMENT: Madison Street north of Magnolia Avenue 
NOTES: Madison Plaza - 2017 Cumulative w/o Project 
______________________________________________________________________ 
 
                       * * ASSUMPTIONS * * 
 
AVERAGE DAILY TRAFFIC: 10900    SPEED (MPH): 45     GRADE: .5  
 
       TRAFFIC DISTRIBUTION PERCENTAGES 
       DAY        EVENING      NIGHT 
       ---        -------      ----- 
AUTOS 
       73.60       13.60       10.22 
M-TRUCKS 
        0.90        0.04        0.90 
H-TRUCKS 
        0.35        0.04        0.35 
 
ACTIVE HALF-WIDTH (FT): 24      SITE CHARACTERISTICS: SOFT 
 
______________________________________________________________________ 
 
                  * * CALCULATED NOISE LEVELS * * 
 
CNEL AT 50 FT FROM NEAR TRAVEL LANE CENTERLINE (dB) =  67.74 
 
    DISTANCE (FEET) FROM ROADWAY CENTERLINE TO CNEL 
   70 CNEL      65 CNEL      60 CNEL      55 CNEL 
   -------      -------      -------      ------- 
      0.0        109.3        231.0        495.4     
 
______________________________________________________________________ 
 
  



                             TABLE 2017 Cumulative w/o Project-02 
                 FHWA ROADWAY NOISE LEVEL ANALYSIS 
 
 
RUN DATE: 04/13/2016 
ROADWAY SEGMENT: Madison Street between Magnolia Avenue and Orchard 
Street 
NOTES: Madison Plaza - 2017 Cumulative w/o Project 
______________________________________________________________________ 
 
                       * * ASSUMPTIONS * * 
 
AVERAGE DAILY TRAFFIC: 14500    SPEED (MPH): 45     GRADE: .5  
 
       TRAFFIC DISTRIBUTION PERCENTAGES 
       DAY        EVENING      NIGHT 
       ---        -------      ----- 
AUTOS 
       73.60       13.60       10.22 
M-TRUCKS 
        0.90        0.04        0.90 
H-TRUCKS 
        0.35        0.04        0.35 
 
ACTIVE HALF-WIDTH (FT): 24      SITE CHARACTERISTICS: SOFT 
 
______________________________________________________________________ 
 
                  * * CALCULATED NOISE LEVELS * * 
 
CNEL AT 50 FT FROM NEAR TRAVEL LANE CENTERLINE (dB) =  68.98 
 
    DISTANCE (FEET) FROM ROADWAY CENTERLINE TO CNEL 
   70 CNEL      65 CNEL      60 CNEL      55 CNEL 
   -------      -------      -------      ------- 
     64.5        131.2        278.8        598.8     
 
______________________________________________________________________ 
 
  



                             TABLE 2017 Cumulative w/o Project-03 
                 FHWA ROADWAY NOISE LEVEL ANALYSIS 
 
 
RUN DATE: 04/13/2016 
ROADWAY SEGMENT: Madison Street between Orchard Street and Garden Street 
NOTES: Madison Plaza - 2017 Cumulative w/o Project 
______________________________________________________________________ 
 
                       * * ASSUMPTIONS * * 
 
AVERAGE DAILY TRAFFIC: 15500    SPEED (MPH): 45     GRADE: .5  
 
       TRAFFIC DISTRIBUTION PERCENTAGES 
       DAY        EVENING      NIGHT 
       ---        -------      ----- 
AUTOS 
       73.60       13.60       10.22 
M-TRUCKS 
        0.90        0.04        0.90 
H-TRUCKS 
        0.35        0.04        0.35 
 
ACTIVE HALF-WIDTH (FT): 24      SITE CHARACTERISTICS: SOFT 
 
______________________________________________________________________ 
 
                  * * CALCULATED NOISE LEVELS * * 
 
CNEL AT 50 FT FROM NEAR TRAVEL LANE CENTERLINE (dB) =  69.27 
 
    DISTANCE (FEET) FROM ROADWAY CENTERLINE TO CNEL 
   70 CNEL      65 CNEL      60 CNEL      55 CNEL 
   -------      -------      -------      ------- 
     67.0        136.9        291.4        626.0     
 
______________________________________________________________________ 
 
  



                             TABLE 2017 Cumulative w/o Project-04 
                 FHWA ROADWAY NOISE LEVEL ANALYSIS 
 
 
RUN DATE: 04/13/2016 
ROADWAY SEGMENT: Madison Street between Garden Street and Indiana Avenue 
NOTES: Madison Plaza - 2017 Cumulative w/o Project 
______________________________________________________________________ 
 
                       * * ASSUMPTIONS * * 
 
AVERAGE DAILY TRAFFIC: 17600    SPEED (MPH): 45     GRADE: .5  
 
       TRAFFIC DISTRIBUTION PERCENTAGES 
       DAY        EVENING      NIGHT 
       ---        -------      ----- 
AUTOS 
       73.60       13.60       10.22 
M-TRUCKS 
        0.90        0.04        0.90 
H-TRUCKS 
        0.35        0.04        0.35 
 
ACTIVE HALF-WIDTH (FT): 24      SITE CHARACTERISTICS: SOFT 
 
______________________________________________________________________ 
 
                  * * CALCULATED NOISE LEVELS * * 
 
CNEL AT 50 FT FROM NEAR TRAVEL LANE CENTERLINE (dB) =  69.83 
 
    DISTANCE (FEET) FROM ROADWAY CENTERLINE TO CNEL 
   70 CNEL      65 CNEL      60 CNEL      55 CNEL 
   -------      -------      -------      ------- 
     72.2        148.7        317.0        681.3     
 
______________________________________________________________________ 
 
  



                             TABLE 2017 Cumulative w/o Project-05 
                 FHWA ROADWAY NOISE LEVEL ANALYSIS 
 
 
RUN DATE: 04/13/2016 
ROADWAY SEGMENT: Madison Street between Indiana Avenue and Evans Street 
NOTES: Madison Plaza - 2017 Cumulative w/o Project 
______________________________________________________________________ 
 
                       * * ASSUMPTIONS * * 
 
AVERAGE DAILY TRAFFIC: 12300    SPEED (MPH): 45     GRADE: .5  
 
       TRAFFIC DISTRIBUTION PERCENTAGES 
       DAY        EVENING      NIGHT 
       ---        -------      ----- 
AUTOS 
       73.60       13.60       10.22 
M-TRUCKS 
        0.90        0.04        0.90 
H-TRUCKS 
        0.35        0.04        0.35 
 
ACTIVE HALF-WIDTH (FT): 24      SITE CHARACTERISTICS: SOFT 
 
______________________________________________________________________ 
 
                  * * CALCULATED NOISE LEVELS * * 
 
CNEL AT 50 FT FROM NEAR TRAVEL LANE CENTERLINE (dB) =  68.27 
 
    DISTANCE (FEET) FROM ROADWAY CENTERLINE TO CNEL 
   70 CNEL      65 CNEL      60 CNEL      55 CNEL 
   -------      -------      -------      ------- 
     58.8        118.0        250.1        536.7     
 
______________________________________________________________________ 
 
  



                             TABLE 2017 Cumulative w/o Project-06 
                 FHWA ROADWAY NOISE LEVEL ANALYSIS 
 
 
RUN DATE: 04/13/2016 
ROADWAY SEGMENT: Madison Street east of Evans Street 
NOTES: Madison Plaza - 2017 Cumulative w/o Project 
______________________________________________________________________ 
 
                       * * ASSUMPTIONS * * 
 
AVERAGE DAILY TRAFFIC: 10700    SPEED (MPH): 45     GRADE: .5  
 
       TRAFFIC DISTRIBUTION PERCENTAGES 
       DAY        EVENING      NIGHT 
       ---        -------      ----- 
AUTOS 
       73.60       13.60       10.22 
M-TRUCKS 
        0.90        0.04        0.90 
H-TRUCKS 
        0.35        0.04        0.35 
 
ACTIVE HALF-WIDTH (FT): 24      SITE CHARACTERISTICS: SOFT 
 
______________________________________________________________________ 
 
                  * * CALCULATED NOISE LEVELS * * 
 
CNEL AT 50 FT FROM NEAR TRAVEL LANE CENTERLINE (dB) =  67.66 
 
    DISTANCE (FEET) FROM ROADWAY CENTERLINE TO CNEL 
   70 CNEL      65 CNEL      60 CNEL      55 CNEL 
   -------      -------      -------      ------- 
      0.0        108.0        228.2        489.3     
 
______________________________________________________________________ 
 
  



                             TABLE 2017 Cumulative w/o Project-07 
                 FHWA ROADWAY NOISE LEVEL ANALYSIS 
 
 
RUN DATE: 04/13/2016 
ROADWAY SEGMENT: Magnolia Avenue west of Madison Street 
NOTES: Madison Plaza - 2017 Cumulative w/o Project 
______________________________________________________________________ 
 
                       * * ASSUMPTIONS * * 
 
AVERAGE DAILY TRAFFIC: 18000    SPEED (MPH): 45     GRADE: .5  
 
       TRAFFIC DISTRIBUTION PERCENTAGES 
       DAY        EVENING      NIGHT 
       ---        -------      ----- 
AUTOS 
       73.60       13.60       10.22 
M-TRUCKS 
        0.90        0.04        0.90 
H-TRUCKS 
        0.35        0.04        0.35 
 
ACTIVE HALF-WIDTH (FT): 24      SITE CHARACTERISTICS: SOFT 
 
______________________________________________________________________ 
 
                  * * CALCULATED NOISE LEVELS * * 
 
CNEL AT 50 FT FROM NEAR TRAVEL LANE CENTERLINE (dB) =  69.92 
 
    DISTANCE (FEET) FROM ROADWAY CENTERLINE TO CNEL 
   70 CNEL      65 CNEL      60 CNEL      55 CNEL 
   -------      -------      -------      ------- 
     73.2        150.9        321.8        691.6     
 
______________________________________________________________________ 
 
  



                             TABLE 2017 Cumulative w/o Project-08 
                 FHWA ROADWAY NOISE LEVEL ANALYSIS 
 
 
RUN DATE: 04/13/2016 
ROADWAY SEGMENT: Magnolia Avenue east of Madison Street 
NOTES: Madison Plaza - 2017 Cumulative w/o Project 
______________________________________________________________________ 
 
                       * * ASSUMPTIONS * * 
 
AVERAGE DAILY TRAFFIC: 18000    SPEED (MPH): 45     GRADE: .5  
 
       TRAFFIC DISTRIBUTION PERCENTAGES 
       DAY        EVENING      NIGHT 
       ---        -------      ----- 
AUTOS 
       73.60       13.60       10.22 
M-TRUCKS 
        0.90        0.04        0.90 
H-TRUCKS 
        0.35        0.04        0.35 
 
ACTIVE HALF-WIDTH (FT): 24      SITE CHARACTERISTICS: SOFT 
 
______________________________________________________________________ 
 
                  * * CALCULATED NOISE LEVELS * * 
 
CNEL AT 50 FT FROM NEAR TRAVEL LANE CENTERLINE (dB) =  69.92 
 
    DISTANCE (FEET) FROM ROADWAY CENTERLINE TO CNEL 
   70 CNEL      65 CNEL      60 CNEL      55 CNEL 
   -------      -------      -------      ------- 
     73.2        150.9        321.8        691.6     
 
______________________________________________________________________ 
 
  



                             TABLE 2017 Cumulative w/o Project-09 
                 FHWA ROADWAY NOISE LEVEL ANALYSIS 
 
 
RUN DATE: 04/13/2016 
ROADWAY SEGMENT: Orchard Street west of Madison Street 
NOTES: Madison Plaza - 2017 Cumulative w/o Project 
______________________________________________________________________ 
 
                       * * ASSUMPTIONS * * 
 
AVERAGE DAILY TRAFFIC: 2000    SPEED (MPH): 30     GRADE: .5  
 
       TRAFFIC DISTRIBUTION PERCENTAGES 
       DAY        EVENING      NIGHT 
       ---        -------      ----- 
AUTOS 
       73.60       13.60       10.22 
M-TRUCKS 
        0.90        0.04        0.90 
H-TRUCKS 
        0.35        0.04        0.35 
 
ACTIVE HALF-WIDTH (FT): 6      SITE CHARACTERISTICS: SOFT 
 
______________________________________________________________________ 
 
                  * * CALCULATED NOISE LEVELS * * 
 
CNEL AT 50 FT FROM NEAR TRAVEL LANE CENTERLINE (dB) =  57.97 
 
    DISTANCE (FEET) FROM ROADWAY CENTERLINE TO CNEL 
   70 CNEL      65 CNEL      60 CNEL      55 CNEL 
   -------      -------      -------      ------- 
      0.0          0.0          0.0         88.0     
 
______________________________________________________________________ 
 
  



                             TABLE 2017 Cumulative w/o Project-10 
                 FHWA ROADWAY NOISE LEVEL ANALYSIS 
 
 
RUN DATE: 04/13/2016 
ROADWAY SEGMENT: Orchard Street east of Madison Street 
NOTES: Madison Plaza - 2017 Cumulative w/o Project 
______________________________________________________________________ 
 
                       * * ASSUMPTIONS * * 
 
AVERAGE DAILY TRAFFIC: 610    SPEED (MPH): 30     GRADE: .5  
 
       TRAFFIC DISTRIBUTION PERCENTAGES 
       DAY        EVENING      NIGHT 
       ---        -------      ----- 
AUTOS 
       73.60       13.60       10.22 
M-TRUCKS 
        0.90        0.04        0.90 
H-TRUCKS 
        0.35        0.04        0.35 
 
ACTIVE HALF-WIDTH (FT): 6      SITE CHARACTERISTICS: SOFT 
 
______________________________________________________________________ 
 
                  * * CALCULATED NOISE LEVELS * * 
 
CNEL AT 50 FT FROM NEAR TRAVEL LANE CENTERLINE (dB) =  52.81 
 
    DISTANCE (FEET) FROM ROADWAY CENTERLINE TO CNEL 
   70 CNEL      65 CNEL      60 CNEL      55 CNEL 
   -------      -------      -------      ------- 
      0.0          0.0          0.0          0.0     
 
______________________________________________________________________ 
 
  



                             TABLE 2017 Cumulative w/o Project-11 
                 FHWA ROADWAY NOISE LEVEL ANALYSIS 
 
 
RUN DATE: 04/13/2016 
ROADWAY SEGMENT: Garden Street east of Madison Street 
NOTES: Madison Plaza - 2017 Cumulative w/o Project 
______________________________________________________________________ 
 
                       * * ASSUMPTIONS * * 
 
AVERAGE DAILY TRAFFIC: 3500    SPEED (MPH): 30     GRADE: .5  
 
       TRAFFIC DISTRIBUTION PERCENTAGES 
       DAY        EVENING      NIGHT 
       ---        -------      ----- 
AUTOS 
       73.60       13.60       10.22 
M-TRUCKS 
        0.90        0.04        0.90 
H-TRUCKS 
        0.35        0.04        0.35 
 
ACTIVE HALF-WIDTH (FT): 6      SITE CHARACTERISTICS: SOFT 
 
______________________________________________________________________ 
 
                  * * CALCULATED NOISE LEVELS * * 
 
CNEL AT 50 FT FROM NEAR TRAVEL LANE CENTERLINE (dB) =  60.40 
 
    DISTANCE (FEET) FROM ROADWAY CENTERLINE TO CNEL 
   70 CNEL      65 CNEL      60 CNEL      55 CNEL 
   -------      -------      -------      ------- 
      0.0          0.0         59.5        127.6     
 
______________________________________________________________________ 
 
  



                             TABLE 2017 Cumulative w/o Project-12 
                 FHWA ROADWAY NOISE LEVEL ANALYSIS 
 
 
RUN DATE: 04/13/2016 
ROADWAY SEGMENT: Indiana Avenue west of Madison Street 
NOTES: Madison Plaza - 2017 Cumulative w/o Project 
______________________________________________________________________ 
 
                       * * ASSUMPTIONS * * 
 
AVERAGE DAILY TRAFFIC: 13300    SPEED (MPH): 40     GRADE: .5  
 
       TRAFFIC DISTRIBUTION PERCENTAGES 
       DAY        EVENING      NIGHT 
       ---        -------      ----- 
AUTOS 
       73.60       13.60       10.22 
M-TRUCKS 
        0.90        0.04        0.90 
H-TRUCKS 
        0.35        0.04        0.35 
 
ACTIVE HALF-WIDTH (FT): 18      SITE CHARACTERISTICS: SOFT 
 
______________________________________________________________________ 
 
                  * * CALCULATED NOISE LEVELS * * 
 
CNEL AT 50 FT FROM NEAR TRAVEL LANE CENTERLINE (dB) =  67.87 
 
    DISTANCE (FEET) FROM ROADWAY CENTERLINE TO CNEL 
   70 CNEL      65 CNEL      60 CNEL      55 CNEL 
   -------      -------      -------      ------- 
      0.0        103.5        220.3        473.2     
 
______________________________________________________________________ 
 
  



                             TABLE 2017 Cumulative w/o Project-13 
                 FHWA ROADWAY NOISE LEVEL ANALYSIS 
 
 
RUN DATE: 04/13/2016 
ROADWAY SEGMENT: Indiana Avenue east of Madison Street 
NOTES: Madison Plaza - 2017 Cumulative w/o Project 
______________________________________________________________________ 
 
                       * * ASSUMPTIONS * * 
 
AVERAGE DAILY TRAFFIC: 14700    SPEED (MPH): 40     GRADE: .5  
 
       TRAFFIC DISTRIBUTION PERCENTAGES 
       DAY        EVENING      NIGHT 
       ---        -------      ----- 
AUTOS 
       73.60       13.60       10.22 
M-TRUCKS 
        0.90        0.04        0.90 
H-TRUCKS 
        0.35        0.04        0.35 
 
ACTIVE HALF-WIDTH (FT): 18      SITE CHARACTERISTICS: SOFT 
 
______________________________________________________________________ 
 
                  * * CALCULATED NOISE LEVELS * * 
 
CNEL AT 50 FT FROM NEAR TRAVEL LANE CENTERLINE (dB) =  68.31 
 
    DISTANCE (FEET) FROM ROADWAY CENTERLINE TO CNEL 
   70 CNEL      65 CNEL      60 CNEL      55 CNEL 
   -------      -------      -------      ------- 
     53.7        110.4        235.3        505.7     
 
______________________________________________________________________ 
 
  



                             TABLE 2017 Cumulative w/o Project-14 
                 FHWA ROADWAY NOISE LEVEL ANALYSIS 
 
 
RUN DATE: 04/13/2016 
ROADWAY SEGMENT: Evans Street west of Madison Street 
NOTES: Madison Plaza - 2017 Cumulative w/o Project 
______________________________________________________________________ 
 
                       * * ASSUMPTIONS * * 
 
AVERAGE DAILY TRAFFIC: 1500    SPEED (MPH): 30     GRADE: .5  
 
       TRAFFIC DISTRIBUTION PERCENTAGES 
       DAY        EVENING      NIGHT 
       ---        -------      ----- 
AUTOS 
       73.60       13.60       10.22 
M-TRUCKS 
        0.90        0.04        0.90 
H-TRUCKS 
        0.35        0.04        0.35 
 
ACTIVE HALF-WIDTH (FT): 6      SITE CHARACTERISTICS: SOFT 
 
______________________________________________________________________ 
 
                  * * CALCULATED NOISE LEVELS * * 
 
CNEL AT 50 FT FROM NEAR TRAVEL LANE CENTERLINE (dB) =  56.72 
 
    DISTANCE (FEET) FROM ROADWAY CENTERLINE TO CNEL 
   70 CNEL      65 CNEL      60 CNEL      55 CNEL 
   -------      -------      -------      ------- 
      0.0          0.0          0.0         72.7     
 
______________________________________________________________________ 
 
  



                             TABLE 2017 Cumulative w/o Project-15 
                 FHWA ROADWAY NOISE LEVEL ANALYSIS 
 
 
RUN DATE: 04/13/2016 
ROADWAY SEGMENT: Evans Street east of Madison Street 
NOTES: Madison Plaza - 2017 Cumulative w/o Project 
______________________________________________________________________ 
 
                       * * ASSUMPTIONS * * 
 
AVERAGE DAILY TRAFFIC: 1500    SPEED (MPH): 30     GRADE: .5  
 
       TRAFFIC DISTRIBUTION PERCENTAGES 
       DAY        EVENING      NIGHT 
       ---        -------      ----- 
AUTOS 
       73.60       13.60       10.22 
M-TRUCKS 
        0.90        0.04        0.90 
H-TRUCKS 
        0.35        0.04        0.35 
 
ACTIVE HALF-WIDTH (FT): 6      SITE CHARACTERISTICS: SOFT 
 
______________________________________________________________________ 
 
                  * * CALCULATED NOISE LEVELS * * 
 
CNEL AT 50 FT FROM NEAR TRAVEL LANE CENTERLINE (dB) =  56.72 
 
    DISTANCE (FEET) FROM ROADWAY CENTERLINE TO CNEL 
   70 CNEL      65 CNEL      60 CNEL      55 CNEL 
   -------      -------      -------      ------- 
      0.0          0.0          0.0         72.7     
 
______________________________________________________________________ 
 
  



                             TABLE 2017 Cumulative with Project-01 
                 FHWA ROADWAY NOISE LEVEL ANALYSIS 
 
 
RUN DATE: 04/13/2016 
ROADWAY SEGMENT: Madison Street north of Magnolia Avenue 
NOTES: Madison Plaza - 2017 Cumulative with Project 
______________________________________________________________________ 
 
                       * * ASSUMPTIONS * * 
 
AVERAGE DAILY TRAFFIC: 11200    SPEED (MPH): 45     GRADE: .5  
 
       TRAFFIC DISTRIBUTION PERCENTAGES 
       DAY        EVENING      NIGHT 
       ---        -------      ----- 
AUTOS 
       73.60       13.60       10.22 
M-TRUCKS 
        0.90        0.04        0.90 
H-TRUCKS 
        0.35        0.04        0.35 
 
ACTIVE HALF-WIDTH (FT): 24      SITE CHARACTERISTICS: SOFT 
 
______________________________________________________________________ 
 
                  * * CALCULATED NOISE LEVELS * * 
 
CNEL AT 50 FT FROM NEAR TRAVEL LANE CENTERLINE (dB) =  67.86 
 
    DISTANCE (FEET) FROM ROADWAY CENTERLINE TO CNEL 
   70 CNEL      65 CNEL      60 CNEL      55 CNEL 
   -------      -------      -------      ------- 
     55.8        111.2        235.1        504.3     
 
______________________________________________________________________ 
 
  



                             TABLE 2017 Cumulative with Project-02 
                 FHWA ROADWAY NOISE LEVEL ANALYSIS 
 
 
RUN DATE: 04/13/2016 
ROADWAY SEGMENT: Madison Street between Magnolia Avenue and Orchard 
Street 
NOTES: Madison Plaza - 2017 Cumulative with Project 
______________________________________________________________________ 
 
                       * * ASSUMPTIONS * * 
 
AVERAGE DAILY TRAFFIC: 15200    SPEED (MPH): 45     GRADE: .5  
 
       TRAFFIC DISTRIBUTION PERCENTAGES 
       DAY        EVENING      NIGHT 
       ---        -------      ----- 
AUTOS 
       73.60       13.60       10.22 
M-TRUCKS 
        0.90        0.04        0.90 
H-TRUCKS 
        0.35        0.04        0.35 
 
ACTIVE HALF-WIDTH (FT): 24      SITE CHARACTERISTICS: SOFT 
 
______________________________________________________________________ 
 
                  * * CALCULATED NOISE LEVELS * * 
 
CNEL AT 50 FT FROM NEAR TRAVEL LANE CENTERLINE (dB) =  69.19 
 
    DISTANCE (FEET) FROM ROADWAY CENTERLINE TO CNEL 
   70 CNEL      65 CNEL      60 CNEL      55 CNEL 
   -------      -------      -------      ------- 
     66.3        135.2        287.7        617.9     
 
______________________________________________________________________ 
 
  



                             TABLE 2017 Cumulative with Project-03 
                 FHWA ROADWAY NOISE LEVEL ANALYSIS 
 
 
RUN DATE: 04/13/2016 
ROADWAY SEGMENT: Madison Street between Orchard Street and Garden Street 
NOTES: Madison Plaza - 2017 Cumulative with Project 
______________________________________________________________________ 
 
                       * * ASSUMPTIONS * * 
 
AVERAGE DAILY TRAFFIC: 16300    SPEED (MPH): 45     GRADE: .5  
 
       TRAFFIC DISTRIBUTION PERCENTAGES 
       DAY        EVENING      NIGHT 
       ---        -------      ----- 
AUTOS 
       73.60       13.60       10.22 
M-TRUCKS 
        0.90        0.04        0.90 
H-TRUCKS 
        0.35        0.04        0.35 
 
ACTIVE HALF-WIDTH (FT): 24      SITE CHARACTERISTICS: SOFT 
 
______________________________________________________________________ 
 
                  * * CALCULATED NOISE LEVELS * * 
 
CNEL AT 50 FT FROM NEAR TRAVEL LANE CENTERLINE (dB) =  69.49 
 
    DISTANCE (FEET) FROM ROADWAY CENTERLINE TO CNEL 
   70 CNEL      65 CNEL      60 CNEL      55 CNEL 
   -------      -------      -------      ------- 
     69.0        141.5        301.3        647.4     
 
______________________________________________________________________ 
 
  



                             TABLE 2017 Cumulative with Project-04 
                 FHWA ROADWAY NOISE LEVEL ANALYSIS 
 
 
RUN DATE: 04/13/2016 
ROADWAY SEGMENT: Madison Street between Garden Street and Indiana Avenue 
NOTES: Madison Plaza - 2017 Cumulative with Project 
______________________________________________________________________ 
 
                       * * ASSUMPTIONS * * 
 
AVERAGE DAILY TRAFFIC: 19300    SPEED (MPH): 45     GRADE: .5  
 
       TRAFFIC DISTRIBUTION PERCENTAGES 
       DAY        EVENING      NIGHT 
       ---        -------      ----- 
AUTOS 
       73.60       13.60       10.22 
M-TRUCKS 
        0.90        0.04        0.90 
H-TRUCKS 
        0.35        0.04        0.35 
 
ACTIVE HALF-WIDTH (FT): 24      SITE CHARACTERISTICS: SOFT 
 
______________________________________________________________________ 
 
                  * * CALCULATED NOISE LEVELS * * 
 
CNEL AT 50 FT FROM NEAR TRAVEL LANE CENTERLINE (dB) =  70.23 
 
    DISTANCE (FEET) FROM ROADWAY CENTERLINE TO CNEL 
   70 CNEL      65 CNEL      60 CNEL      55 CNEL 
   -------      -------      -------      ------- 
     76.3        157.9        337.0        724.4     
 
______________________________________________________________________ 
 
  



                             TABLE 2017 Cumulative with Project-05 
                 FHWA ROADWAY NOISE LEVEL ANALYSIS 
 
 
RUN DATE: 04/13/2016 
ROADWAY SEGMENT: Madison Street between Indiana Avenue and Evans Street 
NOTES: Madison Plaza - 2017 Cumulative with Project 
______________________________________________________________________ 
 
                       * * ASSUMPTIONS * * 
 
AVERAGE DAILY TRAFFIC: 12800    SPEED (MPH): 45     GRADE: .5  
 
       TRAFFIC DISTRIBUTION PERCENTAGES 
       DAY        EVENING      NIGHT 
       ---        -------      ----- 
AUTOS 
       73.60       13.60       10.22 
M-TRUCKS 
        0.90        0.04        0.90 
H-TRUCKS 
        0.35        0.04        0.35 
 
ACTIVE HALF-WIDTH (FT): 24      SITE CHARACTERISTICS: SOFT 
 
______________________________________________________________________ 
 
                  * * CALCULATED NOISE LEVELS * * 
 
CNEL AT 50 FT FROM NEAR TRAVEL LANE CENTERLINE (dB) =  68.44 
 
    DISTANCE (FEET) FROM ROADWAY CENTERLINE TO CNEL 
   70 CNEL      65 CNEL      60 CNEL      55 CNEL 
   -------      -------      -------      ------- 
     60.1        121.1        256.8        551.2     
 
______________________________________________________________________ 
 
  



                             TABLE 2017 Cumulative with Project-06 
                 FHWA ROADWAY NOISE LEVEL ANALYSIS 
 
 
RUN DATE: 04/13/2016 
ROADWAY SEGMENT: Madison Street east of Evans Street 
NOTES: Madison Plaza - 2017 Cumulative with Project 
______________________________________________________________________ 
 
                       * * ASSUMPTIONS * * 
 
AVERAGE DAILY TRAFFIC: 10800    SPEED (MPH): 45     GRADE: .5  
 
       TRAFFIC DISTRIBUTION PERCENTAGES 
       DAY        EVENING      NIGHT 
       ---        -------      ----- 
AUTOS 
       73.60       13.60       10.22 
M-TRUCKS 
        0.90        0.04        0.90 
H-TRUCKS 
        0.35        0.04        0.35 
 
ACTIVE HALF-WIDTH (FT): 24      SITE CHARACTERISTICS: SOFT 
 
______________________________________________________________________ 
 
                  * * CALCULATED NOISE LEVELS * * 
 
CNEL AT 50 FT FROM NEAR TRAVEL LANE CENTERLINE (dB) =  67.70 
 
    DISTANCE (FEET) FROM ROADWAY CENTERLINE TO CNEL 
   70 CNEL      65 CNEL      60 CNEL      55 CNEL 
   -------      -------      -------      ------- 
      0.0        108.7        229.6        492.3     
 
______________________________________________________________________ 
 
  



                             TABLE 2017 Cumulative with Project-07 
                 FHWA ROADWAY NOISE LEVEL ANALYSIS 
 
 
RUN DATE: 04/13/2016 
ROADWAY SEGMENT: Magnolia Avenue west of Madison Street 
NOTES: Madison Plaza - 2017 Cumulative with Project 
______________________________________________________________________ 
 
                       * * ASSUMPTIONS * * 
 
AVERAGE DAILY TRAFFIC: 18200    SPEED (MPH): 45     GRADE: .5  
 
       TRAFFIC DISTRIBUTION PERCENTAGES 
       DAY        EVENING      NIGHT 
       ---        -------      ----- 
AUTOS 
       73.60       13.60       10.22 
M-TRUCKS 
        0.90        0.04        0.90 
H-TRUCKS 
        0.35        0.04        0.35 
 
ACTIVE HALF-WIDTH (FT): 24      SITE CHARACTERISTICS: SOFT 
 
______________________________________________________________________ 
 
                  * * CALCULATED NOISE LEVELS * * 
 
CNEL AT 50 FT FROM NEAR TRAVEL LANE CENTERLINE (dB) =  69.97 
 
    DISTANCE (FEET) FROM ROADWAY CENTERLINE TO CNEL 
   70 CNEL      65 CNEL      60 CNEL      55 CNEL 
   -------      -------      -------      ------- 
     73.7        152.0        324.1        696.7     
 
______________________________________________________________________ 
 
  



                             TABLE 2017 Cumulative with Project-08 
                 FHWA ROADWAY NOISE LEVEL ANALYSIS 
 
 
RUN DATE: 04/13/2016 
ROADWAY SEGMENT: Magnolia Avenue east of Madison Street 
NOTES: Madison Plaza - 2017 Cumulative with Project 
______________________________________________________________________ 
 
                       * * ASSUMPTIONS * * 
 
AVERAGE DAILY TRAFFIC: 18200    SPEED (MPH): 45     GRADE: .5  
 
       TRAFFIC DISTRIBUTION PERCENTAGES 
       DAY        EVENING      NIGHT 
       ---        -------      ----- 
AUTOS 
       73.60       13.60       10.22 
M-TRUCKS 
        0.90        0.04        0.90 
H-TRUCKS 
        0.35        0.04        0.35 
 
ACTIVE HALF-WIDTH (FT): 24      SITE CHARACTERISTICS: SOFT 
 
______________________________________________________________________ 
 
                  * * CALCULATED NOISE LEVELS * * 
 
CNEL AT 50 FT FROM NEAR TRAVEL LANE CENTERLINE (dB) =  69.97 
 
    DISTANCE (FEET) FROM ROADWAY CENTERLINE TO CNEL 
   70 CNEL      65 CNEL      60 CNEL      55 CNEL 
   -------      -------      -------      ------- 
     73.7        152.0        324.1        696.7     
 
______________________________________________________________________ 
 
  



                             TABLE 2017 Cumulative with Project-09 
                 FHWA ROADWAY NOISE LEVEL ANALYSIS 
 
 
RUN DATE: 04/13/2016 
ROADWAY SEGMENT: Orchard Street west of Madison Street 
NOTES: Madison Plaza - 2017 Cumulative with Project 
______________________________________________________________________ 
 
                       * * ASSUMPTIONS * * 
 
AVERAGE DAILY TRAFFIC: 2100    SPEED (MPH): 30     GRADE: .5  
 
       TRAFFIC DISTRIBUTION PERCENTAGES 
       DAY        EVENING      NIGHT 
       ---        -------      ----- 
AUTOS 
       73.60       13.60       10.22 
M-TRUCKS 
        0.90        0.04        0.90 
H-TRUCKS 
        0.35        0.04        0.35 
 
ACTIVE HALF-WIDTH (FT): 6      SITE CHARACTERISTICS: SOFT 
 
______________________________________________________________________ 
 
                  * * CALCULATED NOISE LEVELS * * 
 
CNEL AT 50 FT FROM NEAR TRAVEL LANE CENTERLINE (dB) =  58.18 
 
    DISTANCE (FEET) FROM ROADWAY CENTERLINE TO CNEL 
   70 CNEL      65 CNEL      60 CNEL      55 CNEL 
   -------      -------      -------      ------- 
      0.0          0.0          0.0         90.9     
 
______________________________________________________________________ 
 
  



                             TABLE 2017 Cumulative with Project-10 
                 FHWA ROADWAY NOISE LEVEL ANALYSIS 
 
 
RUN DATE: 04/13/2016 
ROADWAY SEGMENT: Orchard Street east of Madison Street 
NOTES: Madison Plaza - 2017 Cumulative with Project 
______________________________________________________________________ 
 
                       * * ASSUMPTIONS * * 
 
AVERAGE DAILY TRAFFIC: 610    SPEED (MPH): 30     GRADE: .5  
 
       TRAFFIC DISTRIBUTION PERCENTAGES 
       DAY        EVENING      NIGHT 
       ---        -------      ----- 
AUTOS 
       73.60       13.60       10.22 
M-TRUCKS 
        0.90        0.04        0.90 
H-TRUCKS 
        0.35        0.04        0.35 
 
ACTIVE HALF-WIDTH (FT): 6      SITE CHARACTERISTICS: SOFT 
 
______________________________________________________________________ 
 
                  * * CALCULATED NOISE LEVELS * * 
 
CNEL AT 50 FT FROM NEAR TRAVEL LANE CENTERLINE (dB) =  52.81 
 
    DISTANCE (FEET) FROM ROADWAY CENTERLINE TO CNEL 
   70 CNEL      65 CNEL      60 CNEL      55 CNEL 
   -------      -------      -------      ------- 
      0.0          0.0          0.0          0.0     
 
______________________________________________________________________ 
 
  



                             TABLE 2017 Cumulative with Project-11 
                 FHWA ROADWAY NOISE LEVEL ANALYSIS 
 
 
RUN DATE: 04/13/2016 
ROADWAY SEGMENT: Garden Street east of Madison Street 
NOTES: Madison Plaza - 2017 Cumulative with Project 
______________________________________________________________________ 
 
                       * * ASSUMPTIONS * * 
 
AVERAGE DAILY TRAFFIC: 3500    SPEED (MPH): 30     GRADE: .5  
 
       TRAFFIC DISTRIBUTION PERCENTAGES 
       DAY        EVENING      NIGHT 
       ---        -------      ----- 
AUTOS 
       73.60       13.60       10.22 
M-TRUCKS 
        0.90        0.04        0.90 
H-TRUCKS 
        0.35        0.04        0.35 
 
ACTIVE HALF-WIDTH (FT): 6      SITE CHARACTERISTICS: SOFT 
 
______________________________________________________________________ 
 
                  * * CALCULATED NOISE LEVELS * * 
 
CNEL AT 50 FT FROM NEAR TRAVEL LANE CENTERLINE (dB) =  60.40 
 
    DISTANCE (FEET) FROM ROADWAY CENTERLINE TO CNEL 
   70 CNEL      65 CNEL      60 CNEL      55 CNEL 
   -------      -------      -------      ------- 
      0.0          0.0         59.5        127.6     
 
______________________________________________________________________ 
 
  



                             TABLE 2017 Cumulative with Project-12 
                 FHWA ROADWAY NOISE LEVEL ANALYSIS 
 
 
RUN DATE: 04/13/2016 
ROADWAY SEGMENT: Indiana Avenue west of Madison Street 
NOTES: Madison Plaza - 2017 Cumulative with Project 
______________________________________________________________________ 
 
                       * * ASSUMPTIONS * * 
 
AVERAGE DAILY TRAFFIC: 13400    SPEED (MPH): 40     GRADE: .5  
 
       TRAFFIC DISTRIBUTION PERCENTAGES 
       DAY        EVENING      NIGHT 
       ---        -------      ----- 
AUTOS 
       73.60       13.60       10.22 
M-TRUCKS 
        0.90        0.04        0.90 
H-TRUCKS 
        0.35        0.04        0.35 
 
ACTIVE HALF-WIDTH (FT): 18      SITE CHARACTERISTICS: SOFT 
 
______________________________________________________________________ 
 
                  * * CALCULATED NOISE LEVELS * * 
 
CNEL AT 50 FT FROM NEAR TRAVEL LANE CENTERLINE (dB) =  67.91 
 
    DISTANCE (FEET) FROM ROADWAY CENTERLINE TO CNEL 
   70 CNEL      65 CNEL      60 CNEL      55 CNEL 
   -------      -------      -------      ------- 
      0.0        104.0        221.4        475.6     
 
______________________________________________________________________ 
 
  



                             TABLE 2017 Cumulative with Project-13 
                 FHWA ROADWAY NOISE LEVEL ANALYSIS 
 
 
RUN DATE: 04/13/2016 
ROADWAY SEGMENT: Indiana Avenue east of Madison Street 
NOTES: Madison Plaza - 2017 Cumulative with Project 
______________________________________________________________________ 
 
                       * * ASSUMPTIONS * * 
 
AVERAGE DAILY TRAFFIC: 14800    SPEED (MPH): 40     GRADE: .5  
 
       TRAFFIC DISTRIBUTION PERCENTAGES 
       DAY        EVENING      NIGHT 
       ---        -------      ----- 
AUTOS 
       73.60       13.60       10.22 
M-TRUCKS 
        0.90        0.04        0.90 
H-TRUCKS 
        0.35        0.04        0.35 
 
ACTIVE HALF-WIDTH (FT): 18      SITE CHARACTERISTICS: SOFT 
 
______________________________________________________________________ 
 
                  * * CALCULATED NOISE LEVELS * * 
 
CNEL AT 50 FT FROM NEAR TRAVEL LANE CENTERLINE (dB) =  68.34 
 
    DISTANCE (FEET) FROM ROADWAY CENTERLINE TO CNEL 
   70 CNEL      65 CNEL      60 CNEL      55 CNEL 
   -------      -------      -------      ------- 
     53.9        110.9        236.4        508.0     
 
______________________________________________________________________ 
 
  



                             TABLE 2017 Cumulative with Project-14 
                 FHWA ROADWAY NOISE LEVEL ANALYSIS 
 
 
RUN DATE: 04/13/2016 
ROADWAY SEGMENT: Evans Street west of Madison Street 
NOTES: Madison Plaza - 2017 Cumulative with Project 
______________________________________________________________________ 
 
                       * * ASSUMPTIONS * * 
 
AVERAGE DAILY TRAFFIC: 1600    SPEED (MPH): 30     GRADE: .5  
 
       TRAFFIC DISTRIBUTION PERCENTAGES 
       DAY        EVENING      NIGHT 
       ---        -------      ----- 
AUTOS 
       73.60       13.60       10.22 
M-TRUCKS 
        0.90        0.04        0.90 
H-TRUCKS 
        0.35        0.04        0.35 
 
ACTIVE HALF-WIDTH (FT): 6      SITE CHARACTERISTICS: SOFT 
 
______________________________________________________________________ 
 
                  * * CALCULATED NOISE LEVELS * * 
 
CNEL AT 50 FT FROM NEAR TRAVEL LANE CENTERLINE (dB) =  57.00 
 
    DISTANCE (FEET) FROM ROADWAY CENTERLINE TO CNEL 
   70 CNEL      65 CNEL      60 CNEL      55 CNEL 
   -------      -------      -------      ------- 
      0.0          0.0          0.0         75.9     
 
______________________________________________________________________ 
 
  



                             TABLE 2017 Cumulative with Project-15 
                 FHWA ROADWAY NOISE LEVEL ANALYSIS 
 
 
RUN DATE: 04/13/2016 
ROADWAY SEGMENT: Evans Street east of Madison Street 
NOTES: Madison Plaza - 2017 Cumulative with Project 
______________________________________________________________________ 
 
                       * * ASSUMPTIONS * * 
 
AVERAGE DAILY TRAFFIC: 1700    SPEED (MPH): 30     GRADE: .5  
 
       TRAFFIC DISTRIBUTION PERCENTAGES 
       DAY        EVENING      NIGHT 
       ---        -------      ----- 
AUTOS 
       73.60       13.60       10.22 
M-TRUCKS 
        0.90        0.04        0.90 
H-TRUCKS 
        0.35        0.04        0.35 
 
ACTIVE HALF-WIDTH (FT): 6      SITE CHARACTERISTICS: SOFT 
 
______________________________________________________________________ 
 
                  * * CALCULATED NOISE LEVELS * * 
 
CNEL AT 50 FT FROM NEAR TRAVEL LANE CENTERLINE (dB) =  57.26 
 
    DISTANCE (FEET) FROM ROADWAY CENTERLINE TO CNEL 
   70 CNEL      65 CNEL      60 CNEL      55 CNEL 
   -------      -------      -------      ------- 
      0.0          0.0          0.0         79.0     
 
______________________________________________________________________ 
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INTRODUCTION 

This traffic impact analysis (TIA) has been prepared to assess the potential circulation impacts 
associated with the proposed Madison Plaza Project, located at 3490 Madison Street in the City of 
Riverside (City). Figure 1 illustrates the regional and project location. 

This report is intended to satisfy the requirements established by the City of Riverside “Traffic Impact 
Preparation Guide,” dated January 2016, as well as the requirements for the disclosure of potential 
impacts and mitigation measures pursuant to the California Environmental Quality Act (CEQA). The 
scope of work for this TIA, including trip generation, trip distribution, study area, and analysis 
methodologies, has been approved by City staff via the Scoping Agreement process. A copy of the 
Scoping Agreement is included as Appendix A. 

This TIA examines traffic operations in the vicinity of the proposed project under the following six 
scenarios: 

 Existing traffic conditions; 

 Existing with project traffic conditions; 

 Project completion (2017) conditions; 

 Project completion (2017) with project traffic conditions; 

 Cumulative (2017) traffic conditions; and 

 Cumulative (2017) with project traffic conditions. 

For each scenario, traffic operations at study intersections are evaluated for the a.m. and p.m. peak 
hours. The a.m. peak hour is defined as the one hour of highest traffic volumes occurring between 
7:00 and 9:00 a.m. The p.m. peak hour is defined as the one hour of highest traffic volumes occurring 
between 4:00 and 6:00 p.m. 

STUDY AREA DETERMINATION 

The study area was approved by City staff via the City’s scoping agreement process (Appendix A). 
Study intersections were selected based on discussion with City staff and where project traffic has the 
potential to cause a significant impact. The study area includes the following ten intersections: 

1. Madison Street/Magnolia Avenue; 

2. Madison Street/Elementary School Outlet; 

3. Madison Street/Orchard Street; 

4. Madison Street/Driveway 1-Garden Street; 

5. Madison Street/Driveway 2; 

6. Madison Street/Mobil Gas Station Access; 

7. Madison Street/State Route 91 (SR-91) Westbound Ramps; 

8. Madison Street/SR-91 Eastbound Ramps; 
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9. Madison Street/Indiana Avenue; and 

10. Madison Street/Evans Street. 

Figure 2 illustrates the locations of the study intersections. 

PROJECT DESCRIPTION 

The proposed project consists of a 41,117-square foot supermarket, a 37,849-square foot health club, 
and a 1,950-square foot fast-food restaurant with drive-through restaurant. The existing 3,943-square 
foot Denny’s restaurant is fully operational. The project is located at 3490 Madison Street. Figure 3 
illustrates the site plan for the proposed project. 

Access to the project will be provided by two existing driveways on Madison Street. The northern 
driveway on Madison Street is currently a full-access signalized intersection. With the completion of 
the project, the west leg will include one eastbound through/left-turn lane, one eastbound right-turn 
lane, and two receiving lanes into the project. The southern driveway is currently a full-access 
unsignalized driveway. The proposed project is anticipated to be completed in 2017. 

ANALYSIS METHODOLOGY 

Level of Service Definitions and Procedures 

Roadway operations and the relationship between capacity and traffic volumes are generally 
expressed in terms of levels of service (which are defined using the letter grades A through F). These 
levels recognize that, while an absolute limit exists as to the amount of traffic traveling through a 
given intersection (the absolute capacity), the conditions that motorists experience rapidly deteriorate 
as traffic approaches the absolute capacity. Under such conditions, congestion is experienced. There 
is general instability in the traffic flow, which means that relatively small incidents (e.g., momentary 
engine stall) can cause considerable fluctuations in speeds and delays. This near-capacity situation is 
labeled Level of Service (LOS) E. Beyond LOS E, capacity has been exceeded, and arriving traffic 
will exceed the ability of the intersection to accommodate it. An upstream queue will then form and 
continue to expand in length until the demand volume again declines. 

A complete description of the meaning of level of service can be found in the Transportation 
Research Board Special Report 209, Highway Capacity Manual (HCM). The HCM establishes levels 
of service, as shown in Table A. 

Table B shows the level of service criteria for unsignalized and signalized intersections. 

Consistent with the City’s TIA guidelines, the 2010 HCM analysis methodologies were used to 
determine intersection levels of service for all study area intersections. All levels of service were 
calculated using Synchro 9.0 software, which uses the HCM 2010 methodologies. 
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Table A: Level of Service Definitions 

LOS Description 

A 
No approach phase is fully utilized by traffic and no vehicle waits longer than one red indication. 
Typically, the approach appears quite open, turns are made easily and nearly all drivers find freedom of 
operation. 

B 
This service level represents stable operation, where an occasional approach phase is fully utilized and a 
substantial number are approaching full use. Many drivers begin to feel restricted within platoons of 
vehicles. 

C 
This level still represents stable operating conditions. Occasionally drivers may have to wait through 
more than one red signal indication, and backups may develop behind turning vehicles. Most drivers 
feel somewhat restricted, but not objectionably so. 

D 

This level encompasses a zone of increasing restriction approaching instability at the intersection. 
Delays to approaching vehicles may be substantial during short peaks within the peak period; however, 
enough cycles with lower demand occur to permit periodic clearance of developing queues, thus 
preventing excessive backups. 

E 
Capacity occurs at the upper end of this service level. It represents the most vehicles that any particular 
intersection approach can accommodate. Full utilization of every signal cycle is seldom attained no 
matter how great the demand. 

F 

This level describes forced flow operations at low speeds, where volumes exceed capacity. These 
conditions usually result from queues of vehicles backing up from a restriction downstream. Speeds are 
reduced substantially and stoppages may occur for short or long periods of time due to the congestion. 
In the extreme case, both speed and volume can drop to zero. 

 
Table B: Level of Service Criteria for Unsignalized and Signalized Intersections 

Level of 
Service 

Unsignalized Intersection Average Delay 
per Vehicle (sec.)

Signalized Intersection Average Delay per 
Vehicle (sec.) 

A < 10 < 10 

B > 10 and < 15 > 10 and < 20 

C > 15 and < 25 > 20 and < 35 

D > 25 and < 35 > 35 and < 55 

E > 35 and < 50 > 55 and < 80 

F > 50  > 80 

Level of Service Threshold 

The intersections of Madison Street/SR-91 Westbound Ramps and Madison Street/SR-91 Eastbound 
Ramps are under the jurisdiction of Caltrans. The remaining study intersections are solely under the 
jurisdiction of the City. Caltrans considers an acceptable level of service to be between C and D 
(delay of 45 seconds) at all intersections under its jurisdiction. The City uses LOS D as its minimum 
level of service for intersections and roadways of Collector or higher classification; LOS C is to be 
maintained on other street intersections. 

All study intersections are located on Madison Street. Currently, Madison Street is a four-lane 
Arterial. Therefore, for study intersections solely under the jurisdiction of the City, LOS D is used as 
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the minimum standard. For intersections within the jurisdiction of Caltrans, the Caltrans LOS 
threshold (minimum intersection delay of 45 seconds) is used as a worst-case approach. 

Project Significance Threshold 

The City’s significance criteria are used for all study intersections under the City’s jurisdiction. As 
stated in the City’s TIA preparation guide, for projects in conformance with the City’s General Plan, a 
significant project impact occurs at a study intersection when the peak hour LOS falls below D (E or 
F) per Policy CCM-2.3, which indicates that LOS D or better is to be maintained on Arterial Streets 
wherever possible. Since the proposed project is consistent with the City’s General Plan, a significant 
project impact occurs when the peak hour LOS falls below D in this analysis.  

For Caltrans intersections, a significant project impact occurs when the peak hour delay falls below 
45 seconds. If project traffic contributes to a Caltrans intersection already operating at delay greater 
than 45 seconds in the without project condition, it is considered a cumulative impact. 

TRAFFIC VOLUMES WITHOUT PROJECT SCENARIOS 

Existing Traffic Volumes 

Existing traffic volumes are based on peak hour intersection turn movement counts collected by 
National Data and Surveying Services in January 2016. Appendix B contains traffic count sheets. 
Vehicle classification counts were conducted at the intersections of Madison Street/Magnolia 
Avenue, Madison Street/SR-91 Westbound Ramps, Madison Street/SR-91 Eastbound Ramps, and 
Madison Street/Indiana Avenue. The percentage of trucks at the remaining study intersections without 
classification counts was determined from classification counts at nearby intersections. 

The concept of passenger car equivalents (PCEs) accounts for the larger impact of trucks on traffic 
operations. It does so by assigning each type of truck a PCE factor that represents the number of 
passenger vehicles that could travel through an intersection in the same time that a particular type of 
truck could. Consistent with the HCM 2010 Methodologies, PCE volumes at study intersections were 
computed using a factor 2.0 for all trucks. Figure 4 illustrates existing peak-hour PCE volumes at 
study intersections. Detailed volume development worksheets are included in Appendix C. 

Project Completion (2017) Traffic Volumes 

Project completion traffic volumes (in PCEs) were developed by applying an annual growth rate of 
2.0 percent per year (2016 to 2017) to the existing PCE volumes at each study intersection. All 
assumptions, including the growth rate to be used for opening year analyses, are outlined in the City-
approved scoping letter attached as Appendix A. Figure 5 illustrates peak hour PCE volumes at study 
intersections under project completion conditions. Detailed volume development worksheets are 
included in Appendix C. 

Cumulative (2017) Traffic Volumes 

Information concerning cumulative projects in the vicinity of the proposed project was obtained from 
City staff. Table C lists the cumulative projects included in this analysis. Figure 6 illustrates the 
cumulative project locations. 
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                         L S A  A S S O C I A T E S ,  I N C .

Project
No. Location Land Use Rate In Out Total In Out Total

1 8069 Indiana Avenue Automobile Sales Expansion 7.373 TSF Trips/Unit1 1.44 0.48 1.92 1.05 1.57 2.62 32.30
Trip Generation 11 4 15 8 12 20 238

2 North West Corner of Fast-Food With Drive Through 3.795 TSF Trips/Unit2 23.16 22.26 45.42 16.98 15.67 32.65 496.12
Dominion Avenue Trip Generation 88 84 172 64 59 123 1,883

 and Division Street Pass By Trips3 (42) (42) (84) (31) (31) (62) (146)
Net Trip Generation 46 42 88 33 28 61 1,736

3 North West Corner of Condominium 36 D.U. Trips/Unit4 0.07 0.37 0.44 0.35 0.17 0.52 5.81
Dominion Avenue Trip Generation 3 13 16 13 6 19 209
 and Division Street

4 South of Arlington; Single-Family Residential 10 D.U. Trips/Unit5 0.19 0.56 0.75 0.63 0.37 1.00 9.52
between Royale Pl Trip Generation 2 6 8 6 4 10 95
and Sunset Ranch Dr

5 3439 Arlington Ave Shopping Center 15.186 TSF Trips/Unit6 0.60 0.36 0.96 1.78 1.93 3.71 42.70
Trip Generation 9 6 15 27 29 56 648

Pass By Trips7 (10) (10) (19) (19)
Net Trip Generation 9 6 15 17 19 37 629

Total Net Trip Generation 71 71 142 77 69 147 2,908

Notes: TSF = Thousand Square Feet, DU=Dwelling Units
   1Rates based on Land Use 841 "Automobile Sales" from ITE  Trip Generation, 9th Edition.
   2Rates based on Land Use 934 - "Fast-Food With Drive Through" from ITE Trip Generation, 9th Edition. 
   3Pass-by rates based on rates for Land Use  934 - "Fast Food Restaurant with Drive-Through Window" from  ITE Trip Generation Handbook 2nd Edition.

   Since there is no data available for  daily pass-by trips, the sum of a.m. and p.m. pass-by trips have been applied to the daily trip generation.  
   4Rates based on Land Use 230 - "Condominium" from  ITE Trip Generation 9th Edition.
  5Rates based on Land Use 210  "Single-Family Detached Housing" from ITE  Trip Generation 9th Edition.
   6Rates based on Land Use 820 - "Shopping Center" from ITE  Trip Generation 9th Edition.
   7Pass-by rates based on rates for Land Use 820 - "Shopping Center" from  ITE Trip Generation Handbook 2nd Edition. Because there are no data available on a.m. and daily 

   pass-by trips, no reductions have been taken for the a.m. trips, and only the p.m. peak hour pass-by trips have been subtracted from the daily trip generation. 

Units Daily
A.M. Peak Hour P.M. Peak Hour

Table C - Cumulative Projects Trip Generation

R:\PRP1501_Madison Plaza\Technical Studies\Traffic\Cumulative Projects\Trip Gen (3/22/2016)
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The trip generation for cumulative projects was developed using rates from the Institute of 
Transportation Engineers (ITE) Trip Generation, 9th Edition. As shown in previously referenced 
Table C, cumulative projects are expected to generate 2,908 net daily trips, 142 a.m. peak hour net 
trips, and 147 p.m. peak hour net trips. Cumulative project trips were added to the project completion 
(2017) traffic volumes to develop cumulative (2017) traffic volumes. Figure 7 illustrates the total 
cumulative project trips at study intersections. Figure 8 illustrates peak hour PCE volumes under 
cumulative (2017) conditions. 

Detailed volume development worksheets are included in Appendix C. 

PROJECT TRAFFIC 

Project Trip Generation 

The project site currently includes a fully operational Denny’s restaurant and recently demolished 
33,810-square foot health club. Trip generation for the proposed project was developed using rates 
from the ITE Trip Generation (9th Edition) for Land Use 850 “Supermarket,” Land Use 492 “Health/
Fitness Club,” and Land Use 934 “Fast-Food Restaurant with Drive-Through Window.” 

Retail and restaurant uses will typically draw some trips from the traffic passing the site on an 
adjacent street. These trips are not “new” trips made for the sole purpose of visiting the site, but are 
trips made as an intermediate stop en route to an ultimate destination. These trips are referred to as 
“pass-by” trips and only affect traffic at project driveways and on streets adjacent to the project. Pass-
by trips were calculated using rates from the ITE Trip Generation Handbook (2nd Edition). 

Table D summarizes the a.m. and p.m. peak hour and daily project trip generation and shows that the 
project is expected to generate 282 gross a.m. peak hour trips, 587 gross p.m. peak hour trips, and 
6,419 gross daily trips. After accounting for pass-by trips, the project would generate 239 net new 
trips in the a.m. peak hour, 415 net new trips in the p.m. peak hour, and 6,204 net new daily trips. 

Project Trip Distribution 

The distribution of project trips was developed in consultation with City staff by examining the 
regional roadway network and the location of the proposed project in relation to the surrounding 
areas. Figure 9 illustrates the trip distribution for the proposed project. Trip assignment for project 
trips is the product of the project trip generation and the trip distribution percentages and is illustrated 
in Figure 10. Figure 11 illustrates the pass-by trip assignment. Figure 12 illustrates the total net 
project trip assignment. 

TRAFFIC VOLUMES WITH PROJECT SCENARIOS 

Existing, project completion, and cumulative with project traffic volumes were developed by adding 
project traffic to the corresponding without project scenarios. Figure 13 illustrates the existing with  
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                         L S A  A S S O C I A T E S ,  I N C .

Land Uses In Out Total In Out Total Daily

Major B Market1

Trips/Unit 2.11 1.29 3.40 4.83 4.65 9.48 102.24
Trip Generation 41.117 TSF 87 53 140 199 191 390 4,204

Pass By Trips2 (70) (70) (140) (140)
Net New Trips 87 53 140 129 121 250 4,064

Major A Health Club3

Trips/Unit 0.71 0.71 1.41 2.01 1.52 3.53 32.93
Proposed Trip Generation 37.849 TSF 27 27 54 76 57 133 1,247

PAD 1 Drive-Thru Restaurant4

Trips/Unit 23.16 22.26 45.42 16.98 15.67 32.65 496.12
Trip Generation 1.950 TSF 45 43 88 33 31 64 968

Pass By Trips5 (22) (22) (43) (16) (16) (32) (75)
Net New Trips 23 21 45 17 15 32 893

PAD 2 Retail/Restaurants
Trip Generation 3.943 TSF

Total Gross New Trips 159 123 282 308 279 587 6,419
Total Pass-By Trips (22) (22) (43) (86) (86) (172) (215)
Total Net New Trips 138 102 239 222 193 415 6,204

TSF = thousand square feet
1 Rates are based on Land Use 850 - "Supermarket" from Institute of Transportation Engineers (ITE) Trip Generation (9th Edition) .
2 Pass-by rates are based on Land Use 850 - "Supermarket" from ITE Trip Generation Handbook, 2nd Edition.  During the a.m. peak 

hour pass-by trips are nominal for supermarket uses and therefore no pass-by credit was taken during the a.m. peak hour. Since no

daily pass-by rates are provided in the ITE Trip Generation manual , therefore, p.m. pass-by trips were used for daily pass-by trips

as a conservative approach. 
3 Rates are based on Land Use 492 - "Health/Fitness Club" from ITE Trip Generation (9th Edition).
4 Rates are based on Land Use 934 - "Fast-Food Restaurant with Drive-Through Window" from ITE Trip Generation (9th Edition).
5 Pass-by rates are based on Land Use 934 - "Fast-Food Restaurant with Drive-Through Window" from ITE Trip Generation 

Handbook, 2nd Edition. 

Table D - Project Trip Generation

A.M. Peak Hour P.M. Peak Hour
Units

Existing Denny's Restaurant trips already exist and have not been 
accounted for in the project trip generation.
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FIGURE 12

XXX/YYY AM/PM Peak Hour Trips
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 Traffic Impact Analysis
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 53 / 38  81 / 25  60 / 60  4 / 31
 466 / 632  0 / 1  2 / 9  0 / 1
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FIGURE 13

XXX / YYY AM / PM Peak Hour Traffic Volumes (in PCEs)

 Madison Plaza
 Traffic Impact Study

 Existing With Project Peak Hour Traffic Volumes (in PCEs)
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project peak hour traffic volumes. Figure 14 illustrates the project completion (2017) with project 
peak hour traffic volumes. Figure 15 illustrates the cumulative (2017) with project peak hour traffic 
volumes. 

LEVELS OF SERVICE 

Without Project Levels of Service 

Figure 16 illustrates the existing study area intersection geometrics. Existing, project completion 
(2017), and cumulative (2017) traffic volumes were developed using the approach discussed in the 
traffic forecast section of this report. Intersection level of service analyses were conducted for 
existing, project completion (2017), and cumulative (2017) conditions to determine current and 
projected intersection performance. LOS worksheets are included in Appendix D. Tables E, F, and G 
summarize the results of these analyses and show that all study area intersections are projected to 
operate at satisfactory levels of service with the exception of the following: 

 Madison Street/Evans Street (p.m. peak hour). 

With Project Levels of Service 

Existing, project completion (2017), and cumulative (2017) with project traffic volumes were 
developed using the approach discussed in the traffic forecast section of this report. Intersection level 
of service analyses were conducted for existing, project completion (2017), and cumulative (2017) 
with project conditions to determine the projected intersection performance. Tables E, F, and G 
summarize the results of these analyses and show that all study area intersections are projected to 
operate at satisfactory levels of service with the exception of the following: 

 Madison Street/Driveway 2 (a.m. and p.m. peak hours); and 

 Madison Street/Evans Street (p.m. peak hour). 

CIRCULATION IMPROVEMENTS AND RECOMMENDATIONS 

At intersections where the level of service is forecast to be unsatisfactory or where the project would 
have an impact, the City requires that improvements be identified to maintain conformance with City 
level of service standards or pre-project level of service conditions. Therefore, the following 
improvements have been recommended. 

Existing, Project Completion (2017), and Cumulative (2017) With Project Levels of Service 

 Madison Street/Driveway 2: Restrict from full-access driveway to no eastbound left-out access by 
providing a half pork-chop island as illustrated in Figure 3. This recommendation improves the 
eastbound LOS, and mitigates the projects cumulative impact. However, due to the westbound 
movements the intersection will continue to operate at unsatisfactory LOS. A striping plan for the 
project frontage is included in Appendix E and shows the recommended driveway configuration.   

 Madison Street/Evans Street: Install appropriate signage to restrict eastbound left-turn movements 
under p.m. peak hour. The signage will be implemented by the City at its own discretion.  

Figure 17 illustrates the study intersection geometrics with the recommended improvements and 
Tables H, I, and J summarize the intersection levels of service with the recommended improvements  
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FIGURE 14

XXX / YYY AM / PM Peak Hour Traffic Volumes (in PCEs)
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 54 / 39  83 / 26  61 / 61  4 / 32
 475 / 645  0 / 1  2 / 9  0 / 1

    145 / 264   121 / 32        66 / 140     6 / 17
149 / 94     0 / 1    11 / 8     35 / 78     20 / 44    

824 / 702  23 / 10  1 / 6  48 / 99 
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FIGURE 15

XXX / YYY AM / PM Peak Hour Traffic Volumes (in PCEs)

 Madison Plaza
 Traffic Impact Study

 Cumulative (2017) With Project Peak Hour Traffic Volumes (in PCEs)
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FIGURE 16
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 L S A  A S S O C I A T E S ,  I N C .

A.M. Peak Hour P.M. Peak Hour A.M. Peak Hour P.M. Peak Hour
Delay Delay Delay Delay

Intersection Control (sec.) LOS (sec.) LOS (sec.) LOS (sec.) LOS

1 . Madison Street/Magnolia Avenue Signal 41.3 D 37.7 D 42.9 D 39.2 D
2 . Madison Street/Elementary School Outlet Signal 3.6 A 1.7 A 3.5 A 1.6 A
3 . Madison Street/Orchard Street TWSC 18.6 C 14.9 B 20.5 C 16.0 C
4 . Madison Street/Driveway 1-Garden Street Signal 6.3 A 10.5 B 11.7 B 15.9 B
5 . Madison Street/Driveway 2 TWSC 27.4 D 23.6 C 38.0 E * 139.2 F *
6 . Madison Street/Mobil Gas Station Access TWSC 12.8 B 13.4 B 13.3 B 14.5 B
7 . Madison Street/SR-91 Westbound Ramps Signal 23.6 C 16.9 B 24.4 C 17.3 B
8 . Madison Street/SR-91 Eastbound Ramps Signal 16.4 B 16.8 B 17.2 B 17.8 B
9 . Madison Street/Indiana Avenue Signal 32.7 C 35.2 D 33.6 C 38.5 D

10 . Madison Street/Evans Street TWSC 24.6 C 35.5 E * 28.7 D 50.1 F *

Notes:

TWSC = Two-Way Stop Control

Delay = Average control delay in seconds (For TWSC intersections, reported delay is for worst-case movement).

LOS = Level of Service

* Exceeds LOS Standard

Table E - Existing Intersection Levels of Service

Without Project With Project

R:\PRP1501_Madison Plaza\Technical Studies\Traffic\6_2016\LOS\Exist Summary  (7/28/2016)



 L S A  A S S O C I A T E S ,  I N C .

A.M. Peak Hour P.M. Peak Hour A.M. Peak Hour P.M. Peak Hour
Delay Delay Delay Delay

Intersection Control (sec.) LOS (sec.) LOS (sec.) LOS (sec.) LOS

1 . Madison Street/Magnolia Avenue Signal 43.5 D 39.0 D 45.4 D 40.7 D
2 . Madison Street/Elementary School Outlet Signal 3.6 A 1.7 A 3.5 A 1.7 A
3 . Madison Street/Orchard Street TWSC 19.4 C 15.2 C 21.4 C 16.4 C
4 . Madison Street/Driveway 1-Garden Street Signal 6.3 A 13.7 B 11.7 B 17.4 B
5 . Madison Street/Driveway 2 TWSC 28.4 D 24.4 C 40.0 E * 157.5 F *
6 . Madison Street/Mobil Gas Station Access TWSC 12.9 B 13.6 B 13.4 B 14.6 B
7 . Madison Street/SR-91 Westbound Ramps Signal 23.9 C 17.0 B 24.7 C 17.4 B
8 . Madison Street/SR-91 Eastbound Ramps Signal 16.6 B 16.9 B 17.4 B 17.9 B
9 . Madison Street/Indiana Avenue Signal 33.3 C 37.1 D 34.5 C 39.7 D

10 . Madison Street/Evans Street TWSC 25.6 D 38.3 E * 30.0 D 54.7 F *

Notes:

TWSC = Two-Way Stop Control

Delay = Average control delay in seconds (For TWSC intersections, reported delay is for worst-case movement).

LOS = Level of Service

* Exceeds LOS Standard

Table F - Project Completion Intersection Levels of Service

Without Project With Project
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 L S A  A S S O C I A T E S ,  I N C .

A.M. Peak Hour P.M. Peak Hour A.M. Peak Hour P.M. Peak Hour
Delay Delay Delay Delay

Intersection Control (sec.) LOS (sec.) LOS (sec.) LOS (sec.) LOS

1 . Madison Street/Magnolia Avenue Signal 43.5 D 39.0 D 45.4 D 40.7 D
2 . Madison Street/Elementary School Outlet Signal 3.6 A 1.7 A 3.5 A 1.7 A
3 . Madison Street/Orchard Street TWSC 19.4 C 15.2 C 21.4 C 16.4 C
4 . Madison Street/Driveway 1-Garden Street Signal 6.3 A 13.7 B 11.7 B 17.4 B
5 . Madison Street/Driveway 2 TWSC 28.5 D 24.4 C 40.0 E * 157.5 F *
6 . Madison Street/Mobil Gas Station Access TWSC 12.9 B 13.6 B 13.4 B 14.7 B
7 . Madison Street/SR-91 Westbound Ramps Signal 23.9 C 17.0 B 24.7 C 17.4 B
8 . Madison Street/SR-91 Eastbound Ramps Signal 16.6 B 16.9 B 17.4 B 18.0 B
9 . Madison Street/Indiana Avenue Signal 33.5 C 37.6 D 34.7 C 40.4 D

10 . Madison Street/Evans Street TWSC 25.6 D 38.3 E * 30.2 D 54.7 F *

Notes:

TWSC = Two-Way Stop Control

Delay = Average control delay in seconds (For TWSC intersections, reported delay is for worst-case movement).

LOS = Level of Service

* Exceeds LOS Standard

Table G - Cumulative Intersection Levels of Service

Without Project With Project
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FIGURE 17

Legend Eastbound Left-Turn Restricted in PM Peak Hour
Signal  Madison Plaza
Stop Sign Traffic Impact Analysis
Improvements  Existing, Project Completion (2017), and Cumulative

 (2017) With Project With Improvements Intersection Geometrics and Stop Control
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 L S A  A S S O C I A T E S ,  I N C .

A.M. Peak Hour P.M. Peak Hour A.M. Peak Hour P.M. Peak Hour
Delay Delay Delay Delay

Intersection Control (sec.) LOS (sec.) LOS Control (sec.) LOS (sec.) LOS

4 . Madison Street/Driveway 1-Garden Street Signal 11.7 B 15.9 B Signal 11.8 B 16.3 C
5 . Madison Street/Driveway 2 TWSC (Full 

Access)
38.0 E * 139.2 F * TWSC (No Left-out 

from Project Driveway)
38.0 E * 46.8 E *

10 . Madison Street/Evans Street TWSC 28.7 D 50.1 F * TWSC 28.7 D 15.3 C

Notes:

TWSC = Two-Way Stop Control

Delay = Average control delay in seconds (For TWSC intersections, reported delay is for worst-case movement).

LOS = Level of Service

* Exceeds LOS Standard

Table H - Existing With Improvements Intersection Levels of Service

With Project With Project With Improvements
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 L S A  A S S O C I A T E S ,  I N C .

A.M. Peak Hour P.M. Peak Hour A.M. Peak Hour P.M. Peak Hour
Delay Delay Delay Delay

Intersection Control (sec.) LOS (sec.) LOS Control (sec.) LOS (sec.) LOS

4 . Madison Street/Driveway 1-Garden Street Signal 11.7 B 17.4 B Signal 11.8 B 16.4 C
5 . Madison Street/Driveway 2 TWSC (Full 

Access)
40.0 E * 157.5 F * TWSC (No Left-out 

from Project Driveway)
40.0 E * 49.3 E *

10 . Madison Street/Evans Street TWSC 30.0 D 54.7 F * TWSC 30.0 D 15.6 C

Notes:

TWSC = Two-Way Stop Control

Delay = Average control delay in seconds (For TWSC intersections, reported delay is for worst-case movement).

LOS = Level of Service

* Exceeds LOS Standard

Table I - Project Completion With Improvements Intersection Levels of Service

With Project With ImprovementsWith Project
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 L S A  A S S O C I A T E S ,  I N C .

 

A.M. Peak Hour P.M. Peak Hour A.M. Peak Hour P.M. Peak Hour
Delay Delay Delay Delay

Intersection Control (sec.) LOS (sec.) LOS Control (sec.) LOS (sec.) LOS

4 . Madison Street/Driveway 1-Garden Street Signal 11.7 B 17.4 B Signal 11.8 B 16.4 C
5 . Madison Street/Driveway 2 TWSC (Full 

Access)
40.0 E * 157.5 F * TWSC (No Left-out 

from Project Driveway)
40.0 E * 49.8 E *

10 . Madison Street/Evans Street TWSC 30.2 D 54.7 F * TWSC 30.2 D 15.7 C

Notes:

TWSC = Two-Way Stop Control

Delay = Average control delay in seconds (For TWSC intersections, reported delay is for worst-case movement).

LOS = Level of Service

* Exceeds LOS Standard

Table J - Cumulative With Improvements Intersection Levels of Service

With Project With Project With Improvements
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under existing, project completion (2017),and cumulative (2017) with project conditions, and shows 
that all study intersections would operate at satisfactory LOS with the implementation of the 
recommended improvements.  

INTERNAL CIRCULATION AND PARKING 

An internal circulation analysis for delivery trucks was conducted to evaluate the adequacy of truck 
turning paths for all truck turning movements within the project site. The truck turning radii are 
illustrated in previously referenced Figure 3, which shows that trucks will enter and exit the project 
site via Madison Street/Driveway 1-Garden Street. Upon entering the site, trucks will head toward the 
southern part of the project, then west to the rear of the market building, where they will unload, and 
the exit to the east at Driveway 1. Deliveries to the project would likely include semi-trailers; 
therefore, truck turning radii were verified using design vehicle WB-67 (73.5 feet in length) from 
AASHTO’s Geometric Design of Highways and Streets, 2001, which shows that the turning radii 
provided in the current site plan are consistent with the requirements prescribed by AASHTO. 

An off-street parking analysis was included to determine the number of parking spaces required to 
meet the City’s parking requirements. The number of off-street parking spaces required by the project 
is based on rates from the City’s Municipal Code 19.580. Table K shows the parking generation and 
indicates the parking requirement for the market component is 165 spaces, for the fast-food restaurant 
component is 20 spaces, for the Denny’s component is 40 spaces, and for the health/fitness club 
component is 253 parking spaces. The total parking requirement is 478 spaces. A 15 percent parking 
credit was applied to the total parking requirement based on the City’s Municipal Code for projects in 
close proximity to transit stops. After applying the 15 percent parking credit, the total number of 
parking spaces required is 406 spaces. The project provides a total of 432 parking spaces and 
therefore provides sufficient parking to meet the City’s Municipal Code requirements. 

CONGESTION MANAGEMENT PROGRAM ANALYSIS 

The “2011 Riverside County Congestion Management Program” includes guidelines to more directly 
link land use, transportation, and air quality, thereby prompting reasonable growth management 
programs that will effectively utilize new transportation funds, alleviate traffic congestion and related 
impacts, and improve air quality. These guidelines establish a system of state highways and principal 
arterial roadways designated by the Riverside County Transportation Commission (RCTC). The 
adopted minimum Level of Service (LOS) threshold for CMP state highways and principal arterial 
roadways is LOS E, unless the intersection or segment had a lower LOS (LOS F) in 1991; these 
facilities are exempt from CMP deficiency plan requirements. Exhibit 4-1 in the CMP lists the 
exempt facilities, which include the project study area intersections and highway segments on 
Madison Street. Therefore, since the intersections and highway segments included in the study area 
are exempt from the CMP deficiency plan, a CMP analysis is not required.  

 



                         L S A  A S S O C I A T E S ,  I N C .

Land Use Rate No. of Units Unit Parking Required 

Retail 1 space/250 sq. feet 41,117 TSF 165
Restaurants 1 space/100 sq. feet 5,943 TSF 60
Health/Fitness Club 1 space/150 sq. feet 37,811 TSF 253

Parking Required 478
15% Reduction Per 19.580.060 (72)

Total Parking Required 406

Parking Provided 432

Notes: TSF=Thousand Square Feet

Table K - Project Parking Generation

Source - City of Riverside Municipal Code 19.580.060
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APPENDIX C: 

VOLUME DEVELOPMENT WORKSHEETS 

  



                         L S A  A S S O C I A T E S ,  I N C .

Total Total
Passenger PCE Passenger PCE
Vehicles 2 Axle 3 Axle 4 Axle PCE Volume Vehicles 2 Axle 3 Axle 4 Axle PCE Volume

1 Campus Avenue/16th Street

NBL 74 2 0 0 3 77 59 0 0 0 0 59
NBT 541 9 0 0 14 555 650 3 0 0 5 655
NBR 99 0 0 0 0 99 257 1 0 0 2 259
SBL 49 0 0 0 0 49 110 1 0 1 5 115
SBT 603 6 0 2 15 618 511 0 0 1 3 514
SBR 316 6 0 0 9 325 181 2 0 0 3 184
EBL 184 2 0 0 3 187 291 0 0 0 0 291
EBT 314 8 0 0 12 326 909 3 0 0 5 914
EBR 73 2 0 0 3 76 59 0 0 0 0 59
WBL 195 3 0 0 5 200 123 1 0 0 2 125
WBT 578 8 0 0 12 590 331 3 0 0 5 336
WBR 45 1 0 0 2 47 79 0 0 1 3 82

North Leg
Approach 968 12 0 2 24 992 802 3 0 2 11 813
Departure 770 12 0 0 18 789 1,020 3 0 1 8 1,028
Total 1,738 24 0 2 42 1,781 1,822 6 0 3 18 1,841

South Leg
Approach 714 11 0 0 17 731 966 4 0 0 6 973
Departure 871 11 0 2 23 894 693 1 0 1 5 698
Total 1,585 22 0 2 39 1,625 1,659 5 0 1 11 1,671

East Leg
Approach 818 12 0 0 18 837 533 4 0 1 9 543
Departure 462 8 0 0 12 474 1,276 5 0 1 11 1,288
Total 1,280 20 0 0 30 1,311 1,809 9 0 2 20 1,831

West Leg
Approach 571 12 0 0 18 589 1,259 3 0 0 5 1,264
Departure 968 16 0 0 24 992 571 5 0 0 8 579
Total 1,539 28 0 0 42 1,581 1,830 8 0 0 12 1,843

Total Approaches
Approach 3,071 47 0 2 77 3,149 3,560 14 0 3 30 3,593
Departure 3,071 47 0 2 77 3,149 3,560 14 0 3 30 3,593
Total 6,142 94 0 4 153 6,298 7,120 28 0 6 60 7,186

Trucks

Table C-1 - Existing Peak Hour Volumes (Vehicle Classification Counts)

Trucks

A.M. Peak Hour P.M. Peak Hour

R:\DFD1602_Upland Hills Tech Studies\01 Traffic\model\Class (6/27/2016)



                         L S A  A S S O C I A T E S ,  I N C .

Total Total
Passenger Total Vehicle Truck Passenger Total Vehicle Truck
Vehicles Trucks Volume % Vehicles Trucks Volume %

1

NBL 74 2 76 59 0 59
NBT 541 9 550 650 3 653
NBR 99 0 99 257 1 258
SBL 49 0 49 110 2 112
SBT 603 8 611 511 1 512
SBR 316 6 322 181 2 183
EBL 184 2 186 291 0 291
EBT 314 8 322 909 3 912
EBR 73 2 75 59 0 59
WBL 195 3 198 123 1 124
WBT 578 8 586 331 3 334
WBR 45 1 46 79 1 80

North Leg
Approach 968 14 982 802 5 807
Departure 770 12 782 1,020 4 1,024
Total 1,738 26 1,764 1.5% 1,822 9 1,831 0.5%

South Leg
Approach 714 11 725 966 4 970
Departure 871 13 884 693 2 695
Total 1,585 24 1,609 1.5% 1,659 6 1,665 0.4%

East Leg
Approach 818 12 830 533 5 538
Departure 462 8 470 1,276 6 1,282
Total 1,280 20 1,300 1.5% 1,809 11 1,820 0.6%

West Leg
Approach 571 12 583 1,259 3 1,262
Departure 968 16 984 571 5 576
Total 1,539 28 1,567 1.8% 1,830 8 1,838 0.4%

Total Approaches
Approach 3,071 49 3,120 3,560 17 3,577
Departure 3,071 49 3,120 3,560 17 3,577
Total 6,142 98 6,240 1.6% 7,120 34 7,154 0.5%

Campus Avenue/16th Street

Table C-2 - Existing Peak Hour Truck Percentages

A.M. Peak Hour P.M. Peak Hour

R:\DFD1602_Upland Hills Tech Studies\01 Traffic\model\Truck % (6/27/2016)



                         L S A  A S S O C I A T E S ,  I N C .

Total Total
Total Truck Pass. Truck PCE Total Truck Pass. Truck PCE

Vehicles % Veh. Truck PCE Volume Vehicles % Veh. Truck PCE Volume

Table C-3 - Existing Peak Hour Volumes (Intersections Without Classification Counts)

A.M. Peak Hour P.M. Peak Hour

2

NBL 45 45 0 0 45 52 52 0 0 52
NBT 36 36 0 0 36 73 73 0 0 73
NBR 30 30 0 0 30 10 10 0 0 10
SBL 2 2 0 0 2 0 0 0 0 0
SBT 47 47 0 0 47 39 39 0 0 39
SBR 1 1 0 0 1 2 2 0 0 2
EBL 1 1 0 0 1 3 3 0 0 3
EBT 1 1 0 0 1 0 0 0 0 0
EBR 11 11 0 0 11 23 23 0 0 23
WBL 13 13 0 0 13 21 21 0 0 21
WBT 3 3 0 0 3 2 2 0 0 2
WBR 2 2 0 0 2 1 1 0 0 1

North Leg
Approach 50 50 0 0 50 41 41 0 0 41
Departure 39 39 0 0 39 77 77 0 0 77
Total 89 89 0 0 89 118 118 0 0 118

South Leg
Approach 111 111 0 0 111 135 135 0 0 135
Departure 71 71 0 0 71 83 83 0 0 83
Total 182 182 0 0 182 218 218 0 0 218

East Leg
Approach 18 18 0 0 18 24 24 0 0 24
Departure 33 33 0 0 33 10 10 0 0 10
Total 51 51 0 0 51 34 34 0 0 34

West Leg
Approach 13 13 0 0 13 26 26 0 0 26
Departure 49 49 0 0 49 56 56 0 0 56
Total 62 62 0 0 62 82 82 0 0 82

Total Approaches
Approach 192 192 0 0 192 226 226 0 0 226
Departure 192 192 0 0 192 226 226 0 0 226
Total 384 384 0 0 384 452 452 0 0 452

Upland Hills Drive/Proj. Driveway 1
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                         L S A  A S S O C I A T E S ,  I N C .

Total Total
Total Truck Pass. Truck PCE Total Truck Pass. Truck PCE

Vehicles % Veh. Truck PCE Volume Vehicles % Veh. Truck PCE Volume

Table C-3 - Existing Peak Hour Volumes (Intersections Without Classification Counts)

A.M. Peak Hour P.M. Peak Hour

3

NBL 23 23 0 0 23 9 9 0 0 9
NBT 3 3 0 0 3 2 2 0 0 2
NBR 4 4 0 0 4 5 5 0 0 5
SBL 25 25 0 0 25 43 43 0 0 43
SBT 1 1 0 0 1 1 1 0 0 1
SBR 34 34 0 0 34 44 44 0 0 44
EBL 78 78 0 0 78 89 89 0 0 89
EBT 404 1.5% 398 6 12 410 1,165 1.5% 1,147 18 36 1,183
EBR 10 10 0 0 10 29 29 0 0 29
WBL 2 2 0 0 2 9 9 0 0 9
WBT 757 1.5% 745 12 23 769 460 1.5% 453 7 14 467
WBR 26 26 0 0 26 41 41 0 0 41

North Leg
Approach 60 60 0 0 60 88 88 0 0 88
Departure 107 107 0 0 107 132 132 0 0 132
Total 167 167 0 0 167 220 220 0 0 220

South Leg
Approach 30 30 0 0 30 16 16 0 0 16
Departure 13 13 0 0 13 39 39 0 0 39
Total 43 43 0 0 43 55 55 0 0 55

East Leg
Approach 785 773 12 23 797 510 503 7 14 517
Departure 433 427 6 12 439 1,213 1,195 18 36 1,231
Total 1,218 1,200 18 36 1,236 1,723 1,698 25 50 1,748

West Leg
Approach 492 486 6 12 498 1,283 1,265 18 36 1,301
Departure 814 802 12 23 826 513 506 7 14 520
Total 1,306 1,288 18 36 1,324 1,796 1,771 25 50 1,821

Total Approaches
Approach 1,367 1,349 18 36 1,385 1,897 1,872 25 50 1,922
Departure 1,367 1,349 18 36 1,385 1,897 1,872 25 50 1,922
Total 2,734 2,698 36 71 2,770 3,794 3,744 50 100 3,844

Upland Hills Drive/16th Street
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Total Total
Passenger Truck PCE Passenger Truck PCE
Vehicles PCE Volume Vehicles PCE Volume

1 Campus Avenue/16th Street

NBL 74 3 77 59 0 59
NBT 541 14 555 650 5 655
NBR 99 0 99 257 2 259
SBL 49 0 49 110 5 115
SBT 603 15 618 511 3 514
SBR 316 9 325 181 3 184
EBL 184 3 187 291 0 291
EBT 314 12 326 909 5 914
EBR 73 3 76 59 0 59
WBL 195 5 200 123 2 125
WBT 578 12 590 331 5 336
WBR 45 2 47 79 3 82

North Leg
Approach 968 24 992 802 11 813
Departure 770 18 789 1,020 8 1,028
Total 1,738 42 1,781 1,822 18 1,841

South Leg
Approach 714 17 731 966 6 973
Departure 871 23 894 693 5 698
Total 1,585 39 1,625 1,659 11 1,671

East Leg
Approach 818 18 837 533 9 543
Departure 462 12 474 1,276 11 1,288
Total 1,280 30 1,311 1,809 20 1,831

West Leg
Approach 571 18 589 1,259 5 1,264
Departure 968 24 992 571 8 579
Total 1,539 42 1,581 1,830 12 1,843

Total Approaches
Approach 3,071 77 3,149 3,560 30 3,593
Departure 3,071 77 3,149 3,560 30 3,593
Total 6,142 153 6,298 7,120 60 7,186

Table C-4 - Existing Peak Hour Volume Summary

A.M. Peak Hour P.M. Peak Hour
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Total Total
Passenger Truck PCE Passenger Truck PCE
Vehicles PCE Volume Vehicles PCE Volume

Table C-4 - Existing Peak Hour Volume Summary

A.M. Peak Hour P.M. Peak Hour

2 Upland Hills Drive/Proj. Driveway 1

NBL 45 0 45 52 0 52
NBT 36 0 36 73 0 73
NBR 30 0 30 10 0 10
SBL 2 0 2 0 0 0
SBT 47 0 47 39 0 39
SBR 1 0 1 2 0 2
EBL 1 0 1 3 0 3
EBT 1 0 1 0 0 0
EBR 11 0 11 23 0 23
WBL 13 0 13 21 0 21
WBT 3 0 3 2 0 2
WBR 2 0 2 1 0 1

North Leg
Approach 50 0 50 41 0 41
Departure 39 0 39 77 0 77
Total 89 0 89 118 0 118

South Leg
Approach 111 0 111 135 0 135
Departure 71 0 71 83 0 83
Total 182 0 182 218 0 218

East Leg
Approach 18 0 18 24 0 24
Departure 33 0 33 10 0 10
Total 51 0 51 34 0 34

West Leg
Approach 13 0 13 26 0 26
Departure 49 0 49 56 0 56
Total 62 0 62 82 0 82

Total Approaches
Approach 192 0 192 226 0 226
Departure 192 0 192 226 0 226
Total 384 0 384 452 0 452
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Total Total
Passenger Truck PCE Passenger Truck PCE
Vehicles PCE Volume Vehicles PCE Volume

Table C-4 - Existing Peak Hour Volume Summary

A.M. Peak Hour P.M. Peak Hour

3 Upland Hills Drive/16th Street

NBL 23 0 23 9 0 9
NBT 3 0 3 2 0 2
NBR 4 0 4 5 0 5
SBL 25 0 25 43 0 43
SBT 1 0 1 1 0 1
SBR 34 0 34 44 0 44
EBL 78 0 78 89 0 89
EBT 398 12 410 1,147 36 1,183
EBR 10 0 10 29 0 29
WBL 2 0 2 9 0 9
WBT 745 23 769 453 14 467
WBR 26 0 26 41 0 41

North Leg
Approach 60 0 60 88 0 88
Departure 107 0 107 132 0 132
Total 167 0 167 220 0 220

South Leg
Approach 30 0 30 16 0 16
Departure 13 0 13 39 0 39
Total 43 0 43 55 0 55

East Leg
Approach 773 23 797 503 14 517
Departure 427 12 439 1,195 36 1,231
Total 1,200 36 1,236 1,698 50 1,748

West Leg
Approach 486 12 498 1,265 36 1,301
Departure 802 23 826 506 14 520
Total 1,288 36 1,324 1,771 50 1,821

Total Approaches
Approach 1,349 36 1,385 1,872 50 1,922
Departure 1,349 36 1,385 1,872 50 1,922
Total 2,698 71 2,770 3,744 100 3,844
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Total Total
Passenger Truck PCE Passenger Truck PCE
Vehicles PCE Volume Vehicles PCE Volume

Table C-4 - Existing Peak Hour Volume Summary

A.M. Peak Hour P.M. Peak Hour

4 Proj. Driveway 2/16th Street

NBL 0 0 0 0 0 0
NBT 0 0 0 0 0 0
NBR 0 0 0 0 0 0
SBL 0 0 0 0 0 0
SBT 0 0 0 0 0 0
SBR 0 0 0 0 0 0
EBL 0 0 0 0 0 0
EBT 428 13 442 1,203 38 1,241
EBR 0 0 0 0 0 0
WBL 0 0 0 0 0 0
WBT 777 24 801 491 15 507
WBR 0 0 0 0 0 0

North Leg
Approach 0 0 0 0 0 0
Departure 0 0 0 0 0 0
Total 0 0 0 0 0 0

South Leg
Approach 0 0 0 0 0 0
Departure 0 0 0 0 0 0
Total 0 0 0 0 0 0

East Leg
Approach 777 24 801 491 15 507
Departure 428 13 442 1,203 38 1,241
Total 1,205 38 1,243 1,695 53 1,748

West Leg
Approach 428 13 442 1,203 38 1,241
Departure 777 24 801 491 15 507
Total 1,205 38 1,243 1,695 53 1,748

Total Approaches
Approach 1,205 38 1,243 1,695 53 1,748
Departure 1,205 38 1,243 1,695 53 1,748
Total 2,410 75 2,486 3,389 106 3,496
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PCE Balanced PCE Balanced
Volume Adjust. Volume Volume Adjus Volume

1 Campus Avenue/16th Street

NBL 77 77 59 59
NBT 555 555 655 655
NBR 99 6 105 259 5 264
SBL 49 3 52 115 2 117
SBT 618 618 514 514
SBR 325 325 184 184
EBL 187 187 291 291
EBT 326 19 345 914 16 930
EBR 76 76 59 59
WBL 200 -2 198 125 -7 118
WBT 590 -5 585 336 -20 316
WBR 47 47 82 -5 77

North Leg
Approach 992 3 995 813 2 815
Departure 789 0 789 1,028 -5 1,023
Total 1,781 3 1,784 1,841 -3 1,838

South Leg
Approach 731 6 737 973 5 978
Departure 894 -2 892 698 -7 691
Total 1,625 4 1,629 1,671 -2 1,669

East Leg
Approach 837 -7 830 543 -32 511
Departure 474 28 502 1,288 23 1,311
Total 1,311 21 1,332 1,831 -9 1,822

West Leg
Approach 589 19 608 1,264 16 1,280
Departure 992 -5 987 579 -20 559
Total 1,581 14 1,595 1,843 -4 1,839

Total Approaches
Approach 3,149 21 3,170 3,593 -9 3,584
Departure 3,149 21 3,170 3,593 -9 3,584
Total 6,298 42 6,340 7,186 -18 7,168

P.M. Peak Hour VolumesA.M. Peak Hour Volumes

Table C-5
Balance of Existing Peak Hour Volumes
To Maintain Consistent Flow of Vehicles
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PCE Balanced PCE Balanced
Volume Adjust. Volume VolumeAdjus Volume

3 Upland Hills Drive/16th Street

NBL 23 23 9 9
NBT 3 3 2 2
NBR 4 4 5 5
SBL 25 25 43 43
SBT 1 1 1 1
SBR 34 34 44 44
EBL 78 78 89 89
EBT 410 3 413 1,183 10 1,193
EBR 10 10 29 29
WBL 2 2 9 9
WBT 769 4 773 467 -9 458
WBR 26 26 41 -1 40

North Leg
Approach 60 0 60 88 0 88
Departure 107 0 107 132 -1 131
Total 167 0 167 220 -1 219

South Leg
Approach 30 0 30 16 0 16
Departure 13 0 13 39 0 39
Total 43 0 43 55 0 55

East Leg
Approach 797 4 801 517 -10 507
Departure 439 3 442 1,231 10 1,241
Total 1,236 7 1,243 1,748 0 1,748

West Leg
Approach 498 3 501 1,301 10 1,311
Departure 826 4 830 520 -9 511
Total 1,324 7 1,331 1,821 1 1,822

Total Approaches
Approach 1,385 7 1,392 1,922 0 1,922
Departure 1,385 7 1,392 1,922 0 1,922
Total 2,770 14 2,784 3,844 0 3,844

Table C-5
Balance of Existing Peak Hour Volumes
To Maintain Consistent Flow of Vehicles

A.M. Peak Hour Volumes P.M. Peak Hour Volumes
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Existing Existing With Existing Existing With
PCE Project Project PCE PCE Project Project PCE

Volume Trips Volume Volume Trips Volume

1 Campus Avenue/16th Street

NBL 77 0 77 59 0 59
NBT 555 0 555 655 0 655
NBR 105 1 106 264 4 268
SBL 52 5 57 117 17 134
SBT 618 0 618 514 0 514
SBR 325 0 325 184 0 184
EBL 187 0 187 291 0 291
EBT 345 4 349 930 13 943
EBR 76 0 76 59 0 59
WBL 198 4 202 118 2 120
WBT 585 11 596 316 8 324
WBR 47 15 62 77 10 87

North Leg
Approach 995 5 1,000 815 17 832
Departure 789 15 804 1,023 10 1,033
Total 1,784 20 1,804 1,838 27 1,865

South Leg
Approach 737 1 738 978 4 982
Departure 892 4 896 691 2 693
Total 1,629 5 1,634 1,669 6 1,675

East Leg
Approach 830 30 860 511 20 531
Departure 502 10 512 1,311 34 1,345
Total 1,332 40 1,372 1,822 54 1,876

West Leg
Approach 608 4 612 1,280 13 1,293
Departure 987 11 998 559 8 567
Total 1,595 15 1,610 1,839 21 1,860

Total Approaches
Approach 3,170 40 3,210 3,584 54 3,638
Departure 3,170 40 3,210 3,584 54 3,638
Total 6,340 80 6,420 7,168 108 7,276

AM Peak Hour PM Peak Hour

Table C-6 - Existing With Project (Access Alternative 1) Peak Hour Volume Summary
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Existing Existing With Existing Existing With
PCE Project Project PCE PCE Project Project PCE

Volume Trips Volume Volume Trips Volume

AM Peak Hour PM Peak Hour

Table C-6 - Existing With Project (Access Alternative 1) Peak Hour Volume Summary

2 Upland Hills Drive/Proj. Driveway 1

NBL 45 0 45 52 0 52
NBT 36 0 36 73 0 73
NBR 30 13 43 10 43 53
SBL 2 0 2 0 0 0
SBT 47 0 47 39 0 39
SBR 1 0 1 2 0 2
EBL 1 0 1 3 0 3
EBT 1 0 1 0 0 0
EBR 11 0 11 23 0 23
WBL 13 30 43 21 20 41
WBT 3 0 3 2 0 2
WBR 2 0 2 1 0 1

North Leg
Approach 50 0 50 41 0 41
Departure 39 0 39 77 0 77
Total 89 0 89 118 0 118

South Leg
Approach 111 13 124 135 43 178
Departure 71 30 101 83 20 103
Total 182 43 225 218 63 281

East Leg
Approach 18 30 48 24 20 44
Departure 33 13 46 10 43 53
Total 51 43 94 34 63 97

West Leg
Approach 13 0 13 26 0 26
Departure 49 0 49 56 0 56
Total 62 0 62 82 0 82

Total Approaches
Approach 192 43 235 226 63 289
Departure 192 43 235 226 63 289
Total 384 86 470 452 126 578
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                         L S A  A S S O C I A T E S ,  I N C .

Existing Existing With Existing Existing With
PCE Project Project PCE PCE Project Project PCE

Volume Trips Volume Volume Trips Volume

AM Peak Hour PM Peak Hour

Table C-6 - Existing With Project (Access Alternative 1) Peak Hour Volume Summary

3 Upland Hills Drive/16th Street

NBL 23 0 23 9 0 9
NBT 3 0 3 2 0 2
NBR 4 0 4 5 0 5
SBL 25 8 33 43 5 48
SBT 1 0 1 1 0 1
SBR 34 22 56 44 15 59
EBL 78 10 88 89 34 123
EBT 413 0 413 1,193 0 1,193
EBR 10 0 10 29 0 29
WBL 2 0 2 9 0 9
WBT 773 8 781 458 5 463
WBR 26 3 29 40 9 49

North Leg
Approach 60 30 90 88 20 108
Departure 107 13 120 131 43 174
Total 167 43 210 219 63 282

South Leg
Approach 30 0 30 16 0 16
Departure 13 0 13 39 0 39
Total 43 0 43 55 0 55

East Leg
Approach 801 11 812 507 14 521
Departure 442 8 450 1,241 5 1,246
Total 1,243 19 1,262 1,748 19 1,767

West Leg
Approach 501 10 511 1,311 34 1,345
Departure 830 30 860 511 20 531
Total 1,331 40 1,371 1,822 54 1,876

Total Approaches
Approach 1,392 51 1,443 1,922 68 1,990
Departure 1,392 51 1,443 1,922 68 1,990
Total 2,784 102 2,886 3,844 136 3,980
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Existing Existing With Existing Existing With
PCE Project Project PCE PCE Project Project PCE

Volume Trips Volume Volume Trips Volume

AM Peak Hour PM Peak Hour

Table C-6 - Existing With Project (Access Alternative 1) Peak Hour Volume Summary

4 Proj. Driveway 2/16th Street

NBL 0 0 0 0 0 0
NBT 0 0 0 0 0 0
NBR 0 0 0 0 0 0
SBL 0 0 0 0 0 0
SBT 0 0 0 0 0 0
SBR 0 8 8 0 5 5
EBL 0 0 0 0 0 0
EBT 442 8 450 1,241 5 1,246
EBR 0 0 0 0 0 0
WBL 0 0 0 0 0 0
WBT 801 3 804 507 9 516
WBR 0 0 0 0 0 0

North Leg
Approach 0 8 8 0 5 5
Departure 0 0 0 0 0 0
Total 0 8 8 0 5 5

South Leg
Approach 0 0 0 0 0 0
Departure 0 0 0 0 0 0
Total 0 0 0 0 0 0

East Leg
Approach 801 3 804 507 9 516
Departure 442 8 450 1,241 5 1,246
Total 1,243 11 1,254 1,748 14 1,762

West Leg
Approach 442 8 450 1,241 5 1,246
Departure 801 11 812 507 14 521
Total 1,243 19 1,262 1,748 19 1,767

Total Approaches
Approach 1,243 19 1,262 1,748 19 1,767
Departure 1,243 19 1,262 1,748 19 1,767
Total 2,486 38 2,524 3,496 38 3,534
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Existing OY Project OY Existing OY Project OY
PCE Ambient Cumulative No Trips With PCE Ambient Cumulative No Trips With

Volume Growth Projects Project Project Volume Growth Projects Project Project

1 Campus Avenue/16th Street

NBL 77 2 1 80 0 80 59 1 2 62 0 62
NBT 555 11 27 593 0 593 655 13 61 729 0 729
NBR 105 2 0 107 1 108 264 5 1 270 4 274
SBL 52 1 6 59 5 64 117 2 11 130 17 147
SBT 618 12 46 676 0 676 514 10 40 564 0 564
SBR 325 7 6 338 0 338 184 4 11 199 0 199
EBL 187 4 8 199 0 199 291 6 9 306 0 306
EBT 345 7 4 356 4 360 930 19 3 952 13 965
EBR 76 2 2 80 0 80 59 1 2 62 0 62
WBL 198 4 1 203 4 207 118 2 1 121 2 123
WBT 585 12 1 598 11 609 316 6 5 327 8 335
WBR 47 1 8 56 15 71 77 2 9 88 10 98

North Leg
Approach 995 20 58 1,073 5 1,078 815 16 62 893 17 910
Departure 789 16 43 848 15 863 1,023 21 79 1,123 10 1,133
Total 1,784 36 101 1,921 20 1,941 1,838 37 141 2,016 27 2,043

South Leg
Approach 737 15 28 780 1 781 978 19 64 1,061 4 1,065
Departure 892 18 49 959 4 963 691 13 43 747 2 749
Total 1,629 33 77 1,739 5 1,744 1,669 32 107 1,808 6 1,814

East Leg
Approach 830 17 10 857 30 887 511 10 15 536 20 556
Departure 502 10 10 522 10 532 1,311 26 15 1,352 34 1,386
Total 1,332 27 20 1,379 40 1,419 1,822 36 30 1,888 54 1,942

West Leg
Approach 608 13 14 635 4 639 1,280 26 14 1,320 13 1,333
Departure 987 21 8 1,016 11 1,027 559 11 18 588 8 596
Total 1,595 34 22 1,651 15 1,666 1,839 37 32 1,908 21 1,929

Total Approaches
Approach 3,170 65 110 3,345 40 3,385 3,584 71 155 3,810 54 3,864
Departure 3,170 65 110 3,345 40 3,385 3,584 71 155 3,810 54 3,864
Total 6,340 130 220 6,690 80 6,770 7,168 142 310 7,620 108 7,728

Table C-7 - Opening Year With Project (Access Alternative 1) Peak Hour  PCE Volume Summary

PM Peak HourAM Peak Hour
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                         L S A  A S S O C I A T E S ,  I N C .

Existing OY Project OY Existing OY Project OY
PCE Ambient Cumulative No Trips With PCE Ambient Cumulative No Trips With

Volume Growth Projects Project Project Volume Growth Projects Project Project

Table C-7 - Opening Year With Project (Access Alternative 1) Peak Hour  PCE Volume Summary

PM Peak HourAM Peak Hour

2 Upland Hills Drive/Proj. Driveway 1

NBL 45 1 0 46 0 46 52 1 0 53 0 53
NBT 36 1 0 37 0 37 73 1 0 74 0 74
NBR 30 1 0 31 13 44 10 0 0 10 43 53
SBL 2 0 0 2 0 2 0 0 0 0 0 0
SBT 47 1 0 48 0 48 39 1 0 40 0 40
SBR 1 0 0 1 0 1 2 0 0 2 0 2
EBL 1 0 0 1 0 1 3 0 0 3 0 3
EBT 1 0 0 1 0 1 0 0 0 0 0 0
EBR 11 0 0 11 0 11 23 0 0 23 0 23
WBL 13 0 0 13 30 43 21 0 0 21 20 41
WBT 3 0 0 3 0 3 2 0 0 2 0 2
WBR 2 0 0 2 0 2 1 0 0 1 0 1

North Leg
Approach 50 1 0 51 0 51 41 1 0 42 0 42
Departure 39 1 0 40 0 40 77 1 0 78 0 78
Total 89 2 0 91 0 91 118 2 0 120 0 120

South Leg
Approach 111 3 0 114 13 127 135 2 0 137 43 180
Departure 71 1 0 72 30 102 83 1 0 84 20 104
Total 182 4 0 186 43 229 218 3 0 221 63 284

East Leg
Approach 18 0 0 18 30 48 24 0 0 24 20 44
Departure 33 1 0 34 13 47 10 0 0 10 43 53
Total 51 1 0 52 43 95 34 0 0 34 63 97

West Leg
Approach 13 0 0 13 0 13 26 0 0 26 0 26
Departure 49 1 0 50 0 50 56 1 0 57 0 57
Total 62 1 0 63 0 63 82 1 0 83 0 83

Total Approaches
Approach 192 4 0 196 43 239 226 3 0 229 63 292
Departure 192 4 0 196 43 239 226 3 0 229 63 292
Total 384 8 0 392 86 478 452 6 0 458 126 584
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                         L S A  A S S O C I A T E S ,  I N C .

Existing OY Project OY Existing OY Project OY
PCE Ambient Cumulative No Trips With PCE Ambient Cumulative No Trips With

Volume Growth Projects Project Project Volume Growth Projects Project Project

Table C-7 - Opening Year With Project (Access Alternative 1) Peak Hour  PCE Volume Summary

PM Peak HourAM Peak Hour

3 Upland Hills Drive/16th Street

NBL 23 0 0 23 0 23 9 0 0 9 0 9
NBT 3 0 0 3 0 3 2 0 0 2 0 2
NBR 4 0 0 4 0 4 5 0 0 5 0 5
SBL 25 1 0 26 8 34 43 1 0 44 5 49
SBT 1 0 0 1 0 1 1 0 0 1 0 1
SBR 34 1 0 35 22 57 44 1 0 45 15 60
EBL 78 2 0 80 10 90 89 2 0 91 34 125
EBT 413 8 10 431 0 431 1,193 24 15 1,232 0 1,232
EBR 10 0 0 10 0 10 29 1 0 30 0 30
WBL 2 0 0 2 0 2 9 0 0 9 0 9
WBT 773 15 10 798 8 806 458 9 15 482 5 487
WBR 26 1 0 27 3 30 40 1 0 41 9 50

North Leg
Approach 60 2 0 62 30 92 88 2 0 90 20 110
Departure 107 3 0 110 13 123 131 3 0 134 43 177
Total 167 5 0 172 43 215 219 5 0 224 63 287

South Leg
Approach 30 0 0 30 0 30 16 0 0 16 0 16
Departure 13 0 0 13 0 13 39 1 0 40 0 40
Total 43 0 0 43 0 43 55 1 0 56 0 56

East Leg
Approach 801 16 10 827 11 838 507 10 15 532 14 546
Departure 442 9 10 461 8 469 1,241 25 15 1,281 5 1,286
Total 1,243 25 20 1,288 19 1,307 1,748 35 30 1,813 19 1,832

West Leg
Approach 501 10 10 521 10 531 1,311 27 15 1,353 34 1,387
Departure 830 16 10 856 30 886 511 10 15 536 20 556
Total 1,331 26 20 1,377 40 1,417 1,822 37 30 1,889 54 1,943

Total Approaches
Approach 1,392 28 20 1,440 51 1,491 1,922 39 30 1,991 68 2,059
Departure 1,392 28 20 1,440 51 1,491 1,922 39 30 1,991 68 2,059
Total 2,784 56 40 2,880 102 2,982 3,844 78 60 3,982 136 4,118
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Existing OY Project OY Existing OY Project OY
PCE Ambient Cumulative No Trips With PCE Ambient Cumulative No Trips With

Volume Growth Projects Project Project Volume Growth Projects Project Project

Table C-7 - Opening Year With Project (Access Alternative 1) Peak Hour  PCE Volume Summary

PM Peak HourAM Peak Hour

4 Proj. Driveway 2/16th Street

NBL 0 0 0 0 0 0 0 0 0 0 0 0
NBT 0 0 0 0 0 0 0 0 0 0 0 0
NBR 0 0 0 0 0 0 0 0 0 0 0 0
SBL 0 0 0 0 0 0 0 0 0 0 0 0
SBT 0 0 0 0 0 0 0 0 0 0 0 0
SBR 0 0 0 0 8 8 0 0 0 0 5 5
EBL 0 0 0 0 0 0 0 0 0 0 0 0
EBT 442 9 10 461 8 469 1,241 25 15 1,281 5 1,286
EBR 0 0 0 0 0 0 0 0 0 0 0 0
WBL 0 0 0 0 0 0 0 0 0 0 0 0
WBT 801 16 10 827 3 830 507 10 15 532 9 541
WBR 0 0 0 0 0 0 0 0 0 0 0 0

North Leg
Approach 0 0 0 0 8 8 0 0 0 0 5 5
Departure 0 0 0 0 0 0 0 0 0 0 0 0
Total 0 0 0 0 8 8 0 0 0 0 5 5

South Leg
Approach 0 0 0 0 0 0 0 0 0 0 0 0
Departure 0 0 0 0 0 0 0 0 0 0 0 0
Total 0 0 0 0 0 0 0 0 0 0 0 0

East Leg
Approach 801 16 10 827 3 830 507 10 15 532 9 541
Departure 442 9 10 461 8 469 1,241 25 15 1,281 5 1,286
Total 1,243 25 20 1,288 11 1,299 1,748 35 30 1,813 14 1,827

West Leg
Approach 442 9 10 461 8 469 1,241 25 15 1,281 5 1,286
Departure 801 16 10 827 11 838 507 10 15 532 14 546
Total 1,243 25 20 1,288 19 1,307 1,748 35 30 1,813 19 1,832

Total Approaches
Approach 1,243 25 20 1,288 19 1,307 1,748 35 30 1,813 19 1,832
Departure 1,243 25 20 1,288 19 1,307 1,748 35 30 1,813 19 1,832
Total 2,486 50 40 2,576 38 2,614 3,496 70 60 3,626 38 3,664
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                         L S A  A S S O C I A T E S ,  I N C .

Existing Existing With Existing Existing With
PCE Project Project PCE PCE Project Project PCE

Volume Trips Volume Volume Trips Volume

1 Campus Avenue/16th Street

NBL 77 0 77 59 0 59
NBT 555 0 555 655 0 655
NBR 105 1 106 264 4 268
SBL 52 5 57 117 17 134
SBT 618 0 618 514 0 514
SBR 325 0 325 184 0 184
EBL 187 0 187 291 0 291
EBT 345 4 349 930 13 943
EBR 76 0 76 59 0 59
WBL 198 4 202 118 2 120
WBT 585 11 596 316 8 324
WBR 47 15 62 77 10 87

North Leg
Approach 995 5 1,000 815 17 832
Departure 789 15 804 1,023 10 1,033
Total 1,784 20 1,804 1,838 27 1,865

South Leg
Approach 737 1 738 978 4 982
Departure 892 4 896 691 2 693
Total 1,629 5 1,634 1,669 6 1,675

East Leg
Approach 830 30 860 511 20 531
Departure 502 10 512 1,311 34 1,345
Total 1,332 40 1,372 1,822 54 1,876

West Leg
Approach 608 4 612 1,280 13 1,293
Departure 987 11 998 559 8 567
Total 1,595 15 1,610 1,839 21 1,860

Total Approaches
Approach 3,170 40 3,210 3,584 54 3,638
Departure 3,170 40 3,210 3,584 54 3,638
Total 6,340 80 6,420 7,168 108 7,276

Table C-8 - Existing With Project (Access Alternative 2) Peak Hour Volume Summary

AM Peak Hour PM Peak Hour

R:\DFD1602_Upland Hills Tech Studies\01 Traffic\model\2016 TM Alt 2 (6/27/2016)



                         L S A  A S S O C I A T E S ,  I N C .

Existing Existing With Existing Existing With
PCE Project Project PCE PCE Project Project PCE

Volume Trips Volume Volume Trips Volume

Table C-8 - Existing With Project (Access Alternative 2) Peak Hour Volume Summary

AM Peak Hour PM Peak Hour

2 Upland Hills Drive/Proj. Driveway 1

NBL 45 0 45 52 0 52
NBT 36 0 36 73 0 73
NBR 30 13 43 10 43 53
SBL 2 0 2 0 0 0
SBT 47 0 47 39 0 39
SBR 1 0 1 2 0 2
EBL 1 0 1 3 0 3
EBT 1 0 1 0 0 0
EBR 11 0 11 23 0 23
WBL 13 38 51 21 25 46
WBT 3 0 3 2 0 2
WBR 2 0 2 1 0 1

North Leg
Approach 50 0 50 41 0 41
Departure 39 0 39 77 0 77
Total 89 0 89 118 0 118

South Leg
Approach 111 13 124 135 43 178
Departure 71 38 109 83 25 108
Total 182 51 233 218 68 286

East Leg
Approach 18 38 56 24 25 49
Departure 33 13 46 10 43 53
Total 51 51 102 34 68 102

West Leg
Approach 13 0 13 26 0 26
Departure 49 0 49 56 0 56
Total 62 0 62 82 0 82

Total Approaches
Approach 192 51 243 226 68 294
Departure 192 51 243 226 68 294
Total 384 102 486 452 136 588

R:\DFD1602_Upland Hills Tech Studies\01 Traffic\model\2016 TM Alt 2 (6/27/2016)



                         L S A  A S S O C I A T E S ,  I N C .

Existing Existing With Existing Existing With
PCE Project Project PCE PCE Project Project PCE

Volume Trips Volume Volume Trips Volume

Table C-8 - Existing With Project (Access Alternative 2) Peak Hour Volume Summary

AM Peak Hour PM Peak Hour

3 Upland Hills Drive/16th Street

NBL 23 0 23 9 0 9
NBT 3 0 3 2 0 2
NBR 4 0 4 5 0 5
SBL 25 8 33 43 5 48
SBT 1 0 1 1 0 1
SBR 34 30 64 44 20 64
EBL 78 10 88 89 34 123
EBT 413 0 413 1,193 0 1,193
EBR 10 0 10 29 0 29
WBL 2 0 2 9 0 9
WBT 773 0 773 458 0 458
WBR 26 3 29 40 9 49

North Leg
Approach 60 38 98 88 25 113
Departure 107 13 120 131 43 174
Total 167 51 218 219 68 287

South Leg
Approach 30 0 30 16 0 16
Departure 13 0 13 39 0 39
Total 43 0 43 55 0 55

East Leg
Approach 801 3 804 507 9 516
Departure 442 8 450 1,241 5 1,246
Total 1,243 11 1,254 1,748 14 1,762

West Leg
Approach 501 10 511 1,311 34 1,345
Departure 830 30 860 511 20 531
Total 1,331 40 1,371 1,822 54 1,876

Total Approaches
Approach 1,392 51 1,443 1,922 68 1,990
Departure 1,392 51 1,443 1,922 68 1,990
Total 2,784 102 2,886 3,844 136 3,980
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                         L S A  A S S O C I A T E S ,  I N C .

Existing Existing With Existing Existing With
PCE Project Project PCE PCE Project Project PCE

Volume Trips Volume Volume Trips Volume

Table C-8 - Existing With Project (Access Alternative 2) Peak Hour Volume Summary

AM Peak Hour PM Peak Hour

4 Proj. Driveway 2/16th Street

NBL 0 0 0 0 0 0
NBT 0 0 0 0 0 0
NBR 0 0 0 0 0 0
SBL 0 0 0 0 0 0
SBT 0 0 0 0 0 0
SBR 0 0 0 0 0 0
EBL 0 0 0 0 0 0
EBT 442 8 450 1,241 5 1,246
EBR 0 0 0 0 0 0
WBL 0 0 0 0 0 0
WBT 801 3 804 507 9 516
WBR 0 0 0 0 0 0

North Leg
Approach 0 0 0 0 0 0
Departure 0 0 0 0 0 0
Total 0 0 0 0 0 0

South Leg
Approach 0 0 0 0 0 0
Departure 0 0 0 0 0 0
Total 0 0 0 0 0 0

East Leg
Approach 801 3 804 507 9 516
Departure 442 8 450 1,241 5 1,246
Total 1,243 11 1,254 1,748 14 1,762

West Leg
Approach 442 8 450 1,241 5 1,246
Departure 801 3 804 507 9 516
Total 1,243 11 1,254 1,748 14 1,762

Total Approaches
Approach 1,243 11 1,254 1,748 14 1,762
Departure 1,243 11 1,254 1,748 14 1,762
Total 2,486 22 2,508 3,496 28 3,524
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                         L S A  A S S O C I A T E S ,  I N C .

Existing OY Project OY Existing OY Project OY
PCE Ambient Cumulative No Trips With PCE Ambient Cumulative No Trips With

Volume Growth Projects Project Project Volume Growth Projects Project Project

1 Campus Avenue/16th Street

NBL 77 2 1 80 0 80 59 1 2 62 0 62
NBT 555 11 27 593 0 593 655 13 61 729 0 729
NBR 105 2 0 107 1 108 264 5 1 270 4 274
SBL 52 1 6 59 5 64 117 2 11 130 17 147
SBT 618 12 46 676 0 676 514 10 40 564 0 564
SBR 325 7 6 338 0 338 184 4 11 199 0 199
EBL 187 4 8 199 0 199 291 6 9 306 0 306
EBT 345 7 4 356 4 360 930 19 3 952 13 965
EBR 76 2 2 80 0 80 59 1 2 62 0 62
WBL 198 4 1 203 4 207 118 2 1 121 2 123
WBT 585 12 1 598 11 609 316 6 5 327 8 335
WBR 47 1 8 56 15 71 77 2 9 88 10 98

North Leg
Approach 995 20 58 1,073 5 1,078 815 16 62 893 17 910
Departure 789 16 43 848 15 863 1,023 21 79 1,123 10 1,133
Total 1,784 36 101 1,921 20 1,941 1,838 37 141 2,016 27 2,043

South Leg
Approach 737 15 28 780 1 781 978 19 64 1,061 4 1,065
Departure 892 18 49 959 4 963 691 13 43 747 2 749
Total 1,629 33 77 1,739 5 1,744 1,669 32 107 1,808 6 1,814

East Leg
Approach 830 17 10 857 30 887 511 10 15 536 20 556
Departure 502 10 10 522 10 532 1,311 26 15 1,352 34 1,386
Total 1,332 27 20 1,379 40 1,419 1,822 36 30 1,888 54 1,942

West Leg
Approach 608 13 14 635 4 639 1,280 26 14 1,320 13 1,333
Departure 987 21 8 1,016 11 1,027 559 11 18 588 8 596
Total 1,595 34 22 1,651 15 1,666 1,839 37 32 1,908 21 1,929

Total Approaches
Approach 3,170 65 110 3,345 40 3,385 3,584 71 155 3,810 54 3,864
Departure 3,170 65 110 3,345 40 3,385 3,584 71 155 3,810 54 3,864
Total 6,340 130 220 6,690 80 6,770 7,168 142 310 7,620 108 7,728

Table C-9 - Opening Year With Project (Access Alternative 2) Peak Hour  PCE Volume Summary

AM Peak Hour PM Peak Hour
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                         L S A  A S S O C I A T E S ,  I N C .

Existing OY Project OY Existing OY Project OY
PCE Ambient Cumulative No Trips With PCE Ambient Cumulative No Trips With

Volume Growth Projects Project Project Volume Growth Projects Project Project

Table C-9 - Opening Year With Project (Access Alternative 2) Peak Hour  PCE Volume Summary

AM Peak Hour PM Peak Hour

2 Upland Hills Drive/Proj. Driveway 1

NBL 45 1 0 46 0 46 52 1 0 53 0 53
NBT 36 1 0 37 0 37 73 1 0 74 0 74
NBR 30 1 0 31 13 44 10 0 0 10 43 53
SBL 2 0 0 2 0 2 0 0 0 0 0 0
SBT 47 1 0 48 0 48 39 1 0 40 0 40
SBR 1 0 0 1 0 1 2 0 0 2 0 2
EBL 1 0 0 1 0 1 3 0 0 3 0 3
EBT 1 0 0 1 0 1 0 0 0 0 0 0
EBR 11 0 0 11 0 11 23 0 0 23 0 23
WBL 13 0 0 13 38 51 21 0 0 21 25 46
WBT 3 0 0 3 0 3 2 0 0 2 0 2
WBR 2 0 0 2 0 2 1 0 0 1 0 1

North Leg
Approach 50 1 0 51 0 51 41 1 0 42 0 42
Departure 39 1 0 40 0 40 77 1 0 78 0 78
Total 89 2 0 91 0 91 118 2 0 120 0 120

South Leg
Approach 111 3 0 114 13 127 135 2 0 137 43 180
Departure 71 1 0 72 38 110 83 1 0 84 25 109
Total 182 4 0 186 51 237 218 3 0 221 68 289

East Leg
Approach 18 0 0 18 38 56 24 0 0 24 25 49
Departure 33 1 0 34 13 47 10 0 0 10 43 53
Total 51 1 0 52 51 103 34 0 0 34 68 102

West Leg
Approach 13 0 0 13 0 13 26 0 0 26 0 26
Departure 49 1 0 50 0 50 56 1 0 57 0 57
Total 62 1 0 63 0 63 82 1 0 83 0 83

Total Approaches
Approach 192 4 0 196 51 247 226 3 0 229 68 297
Departure 192 4 0 196 51 247 226 3 0 229 68 297
Total 384 8 0 392 102 494 452 6 0 458 136 594
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                         L S A  A S S O C I A T E S ,  I N C .

Existing OY Project OY Existing OY Project OY
PCE Ambient Cumulative No Trips With PCE Ambient Cumulative No Trips With

Volume Growth Projects Project Project Volume Growth Projects Project Project

Table C-9 - Opening Year With Project (Access Alternative 2) Peak Hour  PCE Volume Summary

AM Peak Hour PM Peak Hour

3 Upland Hills Drive/16th Street

NBL 23 0 0 23 0 23 9 0 0 9 0 9
NBT 3 0 0 3 0 3 2 0 0 2 0 2
NBR 4 0 0 4 0 4 5 0 0 5 0 5
SBL 25 1 0 26 8 34 43 1 0 44 5 49
SBT 1 0 0 1 0 1 1 0 0 1 0 1
SBR 34 1 0 35 30 65 44 1 0 45 20 65
EBL 78 2 0 80 10 90 89 2 0 91 34 125
EBT 413 8 10 431 0 431 1,193 24 15 1,232 0 1,232
EBR 10 0 0 10 0 10 29 1 0 30 0 30
WBL 2 0 0 2 0 2 9 0 0 9 0 9
WBT 773 15 10 798 0 798 458 9 15 482 0 482
WBR 26 1 0 27 3 30 40 1 0 41 9 50

North Leg
Approach 60 2 0 62 38 100 88 2 0 90 25 115
Departure 107 3 0 110 13 123 131 3 0 134 43 177
Total 167 5 0 172 51 223 219 5 0 224 68 292

South Leg
Approach 30 0 0 30 0 30 16 0 0 16 0 16
Departure 13 0 0 13 0 13 39 1 0 40 0 40
Total 43 0 0 43 0 43 55 1 0 56 0 56

East Leg
Approach 801 16 10 827 3 830 507 10 15 532 9 541
Departure 442 9 10 461 8 469 1,241 25 15 1,281 5 1,286
Total 1,243 25 20 1,288 11 1,299 1,748 35 30 1,813 14 1,827

West Leg
Approach 501 10 10 521 10 531 1,311 27 15 1,353 34 1,387
Departure 830 16 10 856 30 886 511 10 15 536 20 556
Total 1,331 26 20 1,377 40 1,417 1,822 37 30 1,889 54 1,943

Total Approaches
Approach 1,392 28 20 1,440 51 1,491 1,922 39 30 1,991 68 2,059
Departure 1,392 28 20 1,440 51 1,491 1,922 39 30 1,991 68 2,059
Total 2,784 56 40 2,880 102 2,982 3,844 78 60 3,982 136 4,118
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                         L S A  A S S O C I A T E S ,  I N C .

Existing OY Project OY Existing OY Project OY
PCE Ambient Cumulative No Trips With PCE Ambient Cumulative No Trips With

Volume Growth Projects Project Project Volume Growth Projects Project Project

Table C-9 - Opening Year With Project (Access Alternative 2) Peak Hour  PCE Volume Summary

AM Peak Hour PM Peak Hour

4 Proj. Driveway 2/16th Street

NBL 0 0 0 0 0 0 0 0 0 0 0 0
NBT 0 0 0 0 0 0 0 0 0 0 0 0
NBR 0 0 0 0 0 0 0 0 0 0 0 0
SBL 0 0 0 0 0 0 0 0 0 0 0 0
SBT 0 0 0 0 0 0 0 0 0 0 0 0
SBR 0 0 0 0 0 0 0 0 0 0 0 0
EBL 0 0 0 0 0 0 0 0 0 0 0 0
EBT 442 9 10 461 8 469 1,241 25 15 1,281 5 1,286
EBR 0 0 0 0 0 0 0 0 0 0 0 0
WBL 0 0 0 0 0 0 0 0 0 0 0 0
WBT 801 16 10 827 3 830 507 10 15 532 9 541
WBR 0 0 0 0 0 0 0 0 0 0 0 0

North Leg
Approach 0 0 0 0 0 0 0 0 0 0 0 0
Departure 0 0 0 0 0 0 0 0 0 0 0 0
Total 0 0 0 0 0 0 0 0 0 0 0 0

South Leg
Approach 0 0 0 0 0 0 0 0 0 0 0 0
Departure 0 0 0 0 0 0 0 0 0 0 0 0
Total 0 0 0 0 0 0 0 0 0 0 0 0

East Leg
Approach 801 16 10 827 3 830 507 10 15 532 9 541
Departure 442 9 10 461 8 469 1,241 25 15 1,281 5 1,286
Total 1,243 25 20 1,288 11 1,299 1,748 35 30 1,813 14 1,827

West Leg
Approach 442 9 10 461 8 469 1,241 25 15 1,281 5 1,286
Departure 801 16 10 827 3 830 507 10 15 532 9 541
Total 1,243 25 20 1,288 11 1,299 1,748 35 30 1,813 14 1,827

Total Approaches
Approach 1,243 25 20 1,288 11 1,299 1,748 35 30 1,813 14 1,827
Departure 1,243 25 20 1,288 11 1,299 1,748 35 30 1,813 14 1,827
Total 2,486 50 40 2,576 22 2,598 3,496 70 60 3,626 28 3,654
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HCM 2010 Signalized Intersection Summary
1: Madison Street & Magnolia Ave 7/6/2016

Madison Plaza  7/6/2016 Existing Conditions - AM Peak Hour Synchro 9 Report
LSA Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 146 808 135 135 466 53 119 419 143 47 444 172
Future Volume (veh/h) 146 808 135 135 466 53 119 419 143 47 444 172
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Adj Flow Rate, veh/h 178 985 165 165 568 65 145 511 174 57 541 210
Adj No. of Lanes 1 2 0 1 2 0 1 2 0 1 2 0
Peak Hour Factor 0.82 0.82 0.82 0.82 0.82 0.82 0.82 0.82 0.82 0.82 0.82 0.82
Percent Heavy Veh, % 0 0 0 0 0 0 0 0 0 0 0 0
Cap, veh/h 226 1022 171 204 1037 118 181 699 237 170 656 254
Arrive On Green 0.13 0.33 0.33 0.11 0.32 0.32 0.20 0.53 0.53 0.09 0.26 0.26
Sat Flow, veh/h 1810 3096 518 1810 3266 373 1810 2649 898 1810 2546 985
Grp Volume(v), veh/h 178 574 576 165 313 320 145 347 338 57 383 368
Grp Sat Flow(s),veh/h/ln 1810 1805 1809 1810 1805 1834 1810 1805 1742 1810 1805 1726
Q Serve(g_s), s 7.6 25.0 25.0 7.1 11.5 11.5 6.1 11.8 12.0 2.4 16.0 16.1
Cycle Q Clear(g_c), s 7.6 25.0 25.0 7.1 11.5 11.5 6.1 11.8 12.0 2.4 16.0 16.1
Prop In Lane 1.00 0.29 1.00 0.20 1.00 0.52 1.00 0.57
Lane Grp Cap(c), veh/h 226 596 597 204 573 582 181 476 459 170 465 444
V/C Ratio(X) 0.79 0.96 0.97 0.81 0.55 0.55 0.80 0.73 0.74 0.34 0.82 0.83
Avail Cap(c_a), veh/h 258 596 597 204 573 582 181 476 459 170 465 444
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 2.00 2.00 2.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 0.98 0.98 0.98 1.00 1.00 1.00
Uniform Delay (d), s/veh 34.0 26.3 26.3 34.7 22.6 22.6 31.2 16.7 16.7 33.9 28.0 28.0
Incr Delay (d2), s/veh 13.2 27.9 28.2 21.3 1.1 1.1 21.7 9.3 9.8 1.2 15.2 16.1
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 4.6 17.1 17.2 4.8 5.8 6.0 4.1 7.0 6.9 1.2 9.9 9.7
LnGrp Delay(d),s/veh 47.2 54.2 54.6 55.9 23.6 23.7 53.0 26.0 26.6 35.1 43.2 44.2
LnGrp LOS D D D E C C D C C D D D
Approach Vol, veh/h 1328 798 830 808
Approach Delay, s/veh 53.4 30.3 30.9 43.1
Approach LOS D C C D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 11.5 25.1 13.0 30.4 12.0 24.6 14.0 29.4
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 7.0 20.6 8.5 25.9 7.5 20.1 10.9 23.5
Max Q Clear Time (g_c+I1), s 4.4 14.0 9.1 27.0 8.1 18.1 9.6 13.5
Green Ext Time (p_c), s 1.3 2.4 0.0 0.0 0.0 1.0 0.1 7.2

Intersection Summary
HCM 2010 Ctrl Delay 41.3
HCM 2010 LOS D



HCM 2010 Signalized Intersection Summary
2: Madison Street & Elementary School Exit 7/6/2016

Madison Plaza  7/6/2016 Existing Conditions - AM Peak Hour Synchro 9 Report
LSA Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 0 0 0 119 0 81 0 564 0 0 706 0
Future Volume (veh/h) 0 0 0 119 0 81 0 564 0 0 706 0
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1900 1900 1900 1900 0 1900 0 1900 0 0 1900 1900
Adj Flow Rate, veh/h 0 0 0 140 0 95 0 664 0 0 831 0
Adj No. of Lanes 0 1 0 1 0 1 0 2 0 0 2 0
Peak Hour Factor 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85
Percent Heavy Veh, % 0 0 0 0 0 0 0 0 0 0 0 0
Cap, veh/h 0 2 0 189 0 0 0 2873 0 0 2873 0
Arrive On Green 0.00 0.00 0.00 0.10 0.00 0.01 0.00 1.00 0.00 0.00 1.00 0.00
Sat Flow, veh/h 0-76000 0 1810 140 0 3800 0 0 3800 0
Grp Volume(v), veh/h 0 0 0 140 40.5 0 664 0 0 831 0
Grp Sat Flow(s),veh/h/ln 0 1900 0 1810 D 0 1805 0 0 1805 0
Q Serve(g_s), s 0.0 0.0 0.0 6.0 0.0 0.0 0.0 0.0 0.0 0.0
Cycle Q Clear(g_c), s 0.0 0.0 0.0 6.0 0.0 0.0 0.0 0.0 0.0 0.0
Prop In Lane 0.00 0.00 1.00 0.00 0.00 0.00 0.00
Lane Grp Cap(c), veh/h 0 2 0 189 0 2873 0 0 2873 0
V/C Ratio(X) 0.00 0.00 0.00 0.74 0.00 0.23 0.00 0.00 0.29 0.00
Avail Cap(c_a), veh/h 0 439 0 362 0 2873 0 0 2873 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 2.00 1.00 1.00 2.00 2.00
Upstream Filter(I) 0.00 0.00 0.00 1.00 0.00 1.00 0.00 0.00 0.50 0.00
Uniform Delay (d), s/veh 0.0 0.0 0.0 34.8 0.0 0.0 0.0 0.0 0.0 0.0
Incr Delay (d2), s/veh 0.0 0.0 0.0 5.7 0.0 0.2 0.0 0.0 0.1 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln0.0 0.0 0.0 3.3 0.0 0.1 0.0 0.0 0.1 0.0
LnGrp Delay(d),s/veh 0.0 0.0 0.0 40.5 0.0 0.2 0.0 0.0 0.1 0.0
LnGrp LOS D A A
Approach Vol, veh/h 0 664 831
Approach Delay, s/veh 0.0 0.2 0.1
Approach LOS A A

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 3 4 6
Phs Duration (G+Y+Rc), s 67.7 12.3 0.0 67.7
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 33.0 15.5 18.0 33.0
Max Q Clear Time (g_c+I1), s 2.0 8.0 0.0 2.0
Green Ext Time (p_c), s 13.3 0.2 0.0 13.3

Intersection Summary
HCM 2010 Ctrl Delay 3.6
HCM 2010 LOS A



HCM 2010 TWSC
3: Madison Street & Orchard Street/elementary School Entry 7/6/2016

Madison Plaza  7/6/2016 Existing Conditions - AM Peak Hour Synchro 9 Report
LSA Page 3

Intersection
Int Delay, s/veh 2.6

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 11 23 112 0 0 0 59 553 89 122 627 76
Future Vol, veh/h 11 23 112 0 0 0 59 553 89 122 627 76
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - - - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 85 85 85 85 85 85 85 85 85 85 85 85
Heavy Vehicles, % 0 0 0 0 0 0 0 0 0 0 0 0
Mvmt Flow 6 27 132 0 0 0 69 651 105 144 738 89
 

Major/Minor Minor2 Major1 Major2
Conflicting Flow All 1533 1963 414 827 0 0 755 0 0
          Stage 1 1069 1069 - - - - - - -
          Stage 2 464 894 - - - - - - -
Critical Hdwy 6.8 6.5 6.9 4.1 - - 4.1 - -
Critical Hdwy Stg 1 5.8 5.5 - - - - - - -
Critical Hdwy Stg 2 5.8 5.5 - - - - - - -
Follow-up Hdwy 3.5 4 3.3 2.2 - - 2.2 - -
Pot Cap-1 Maneuver 109 64 593 813 - - 865 - -
          Stage 1 296 300 - - - - - - -
          Stage 2 605 362 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 64 0 593 813 - - 865 - -
Mov Cap-2 Maneuver 64 0 - - - - - - -
          Stage 1 203 0 - - - - - - -
          Stage 2 515 0 - - - - - - -
 

Approach EB NB SB
HCM Control Delay, s 18.6 0.8 1.5
HCM LOS C
 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1 SBL SBT SBR
Capacity (veh/h) 813 - - 428 865 - -
HCM Lane V/C Ratio 0.085 - - 0.386 0.166 - -
HCM Control Delay (s) 9.8 - - 18.6 10 - -
HCM Lane LOS A - - C A - -
HCM 95th %tile Q(veh) 0.3 - - 1.8 0.6 - -



HCM 2010 Signalized Intersection Summary
4: Madison Street & Proj DWY 1/Garden Street 7/6/2016

Madison Plaza  7/6/2016 Existing Conditions - AM Peak Hour Synchro 9 Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 12 1 7 66 0 61 15 611 43 43 697 18
Future Volume (veh/h) 12 1 7 66 0 61 15 611 43 43 697 18
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Adj Flow Rate, veh/h 13 1 8 74 0 69 17 687 48 48 783 20
Adj No. of Lanes 0 1 0 0 1 0 1 2 0 1 2 0
Peak Hour Factor 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89
Percent Heavy Veh, % 0 0 0 0 0 0 0 0 0 0 0 0
Cap, veh/h 171 27 72 158 11 93 61 1498 105 519 2483 63
Arrive On Green 0.13 0.13 0.13 0.13 0.00 0.13 0.07 0.88 0.88 0.57 1.00 1.00
Sat Flow, veh/h 789 215 574 709 86 741 1810 3424 239 1810 3597 92
Grp Volume(v), veh/h 22 0 0 143 0 0 17 362 373 48 393 410
Grp Sat Flow(s),veh/h/ln 1578 0 0 1535 0 0 1810 1805 1858 1810 1805 1884
Q Serve(g_s), s 0.0 0.0 0.0 6.2 0.0 0.0 0.7 3.3 3.4 1.0 0.0 0.0
Cycle Q Clear(g_c), s 0.9 0.0 0.0 7.1 0.0 0.0 0.7 3.3 3.4 1.0 0.0 0.0
Prop In Lane 0.59 0.36 0.52 0.48 1.00 0.13 1.00 0.05
Lane Grp Cap(c), veh/h 270 0 0 262 0 0 61 790 813 519 1246 1300
V/C Ratio(X) 0.08 0.00 0.00 0.55 0.00 0.00 0.28 0.46 0.46 0.09 0.32 0.32
Avail Cap(c_a), veh/h 506 0 0 506 0 0 204 790 813 519 1246 1300
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 2.00 2.00 2.00 2.00 2.00 2.00
Upstream Filter(I) 1.00 0.00 0.00 1.00 0.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 30.9 0.0 0.0 33.6 0.0 0.0 36.4 3.0 3.0 12.4 0.0 0.0
Incr Delay (d2), s/veh 0.1 0.0 0.0 1.8 0.0 0.0 2.4 1.9 1.9 0.1 0.7 0.6
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.4 0.0 0.0 3.2 0.0 0.0 0.4 1.8 1.9 0.5 0.2 0.2
LnGrp Delay(d),s/veh 31.1 0.0 0.0 35.4 0.0 0.0 38.8 4.9 4.9 12.5 0.7 0.6
LnGrp LOS C D D A A B A A
Approach Vol, veh/h 22 143 752 851
Approach Delay, s/veh 31.1 35.4 5.7 1.3
Approach LOS C D A A

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 26.9 39.0 14.1 6.7 59.2 14.1
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 9.5 34.5 22.5 8.5 35.5 22.5
Max Q Clear Time (g_c+I1), s 3.0 5.4 2.9 2.7 2.0 9.1
Green Ext Time (p_c), s 1.5 5.1 0.8 0.0 5.9 0.7

Intersection Summary
HCM 2010 Ctrl Delay 6.3
HCM 2010 LOS A



HCM 2010 TWSC
5: Madison Street & Proj DWY 2 7/6/2016

Madison Plaza  7/6/2016 Existing Conditions - AM Peak Hour Synchro 9 Report
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Intersection
Int Delay, s/veh 0.7

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 2 0 19 6 0 4 40 663 21 8 749 13
Future Vol, veh/h 2 0 19 6 0 4 40 663 21 8 749 13
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - - 60 - - 70 - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 90 90 90 90 90 90 90 90 90 90 90 90
Heavy Vehicles, % 0 0 0 0 0 0 0 0 0 0 0 0
Mvmt Flow 2 0 21 7 0 4 44 737 23 9 832 14
 

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 1314 1706 423 1271 1701 380 847 0 0 760 0 0
          Stage 1 857 857 - 837 837 - - - - - - -
          Stage 2 457 849 - 434 864 - - - - - - -
Critical Hdwy 7.5 6.5 6.9 7.5 6.5 6.9 4.1 - - 4.1 - -
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 3.5 4 3.3 3.5 4 3.3 2.2 - - 2.2 - -
Pot Cap-1 Maneuver 118 92 585 127 93 624 799 - - 861 - -
          Stage 1 323 377 - 332 385 - - - - - - -
          Stage 2 558 380 - 576 374 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 111 86 585 116 87 624 799 - - 861 - -
Mov Cap-2 Maneuver 111 86 - 116 87 - - - - - - -
          Stage 1 305 373 - 314 364 - - - - - - -
          Stage 2 524 359 - 549 370 - - - - - - -
 

Approach EB WB NB SB
HCM Control Delay, s 14.2 27.4 0.5 0.1
HCM LOS B D
 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1 SBL SBT SBR
Capacity (veh/h) 799 - - 416 172 861 - -
HCM Lane V/C Ratio 0.056 - - 0.056 0.065 0.01 - -
HCM Control Delay (s) 9.8 - - 14.2 27.4 9.2 - -
HCM Lane LOS A - - B D A - -
HCM 95th %tile Q(veh) 0.2 - - 0.2 0.2 0 - -



HCM 2010 TWSC
6: Madison Street & Gas Stn Access 7/6/2016

Madison Plaza  7/6/2016 Existing Conditions - AM Peak Hour Synchro 9 Report
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Intersection
Int Delay, s/veh 0.3

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Vol, veh/h 0 32 0 724 773 1
Future Vol, veh/h 0 32 0 724 773 1
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 91 91 91 91 91 91
Heavy Vehicles, % 0 0 0 0 0 0
Mvmt Flow 0 35 0 796 849 1
 

Major/Minor Minor2 Major1 Major2
Conflicting Flow All - 425 851 0 - 0
          Stage 1 - - - - - -
          Stage 2 - - - - - -
Critical Hdwy - 7.1 5.3 - - -
Critical Hdwy Stg 1 - - - - - -
Critical Hdwy Stg 2 - - - - - -
Follow-up Hdwy - 3.9 3.1 - - -
Pot Cap-1 Maneuver 0 498 468 - - -
          Stage 1 0 - - - - -
          Stage 2 0 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - 498 468 - - -
Mov Cap-2 Maneuver - - - - - -
          Stage 1 - - - - - -
          Stage 2 - - - - - -
 

Approach EB NB SB
HCM Control Delay, s 12.8 0 0
HCM LOS B
 

Minor Lane/Major Mvmt NBL NBT EBLn1 SBT SBR
Capacity (veh/h) 468 - 498 - -
HCM Lane V/C Ratio - - 0.071 - -
HCM Control Delay (s) 0 - 12.8 - -
HCM Lane LOS A - B - -
HCM 95th %tile Q(veh) 0 - 0.2 - -



HCM 2010 Signalized Intersection Summary
7: Madison Street & SR_91 WB 7/6/2016
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 0 0 0 311 4 224 297 500 0 0 522 283
Future Volume (veh/h) 0 0 0 311 4 224 297 500 0 0 522 283
Number 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1900 1900 1900 1900 1900 0 0 1900 1900
Adj Flow Rate, veh/h 334 4 241 319 538 0 0 561 304
Adj No. of Lanes 0 1 1 1 2 0 0 3 1
Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93
Percent Heavy Veh, % 0 0 0 0 0 0 0 0 0
Cap, veh/h 415 5 374 675 2412 0 0 1271 396
Arrive On Green 0.23 0.23 0.23 0.75 1.00 0.00 0.00 0.08 0.08
Sat Flow, veh/h 1789 21 1615 1810 3705 0 0 5358 1615
Grp Volume(v), veh/h 338 0 241 319 538 0 0 561 304
Grp Sat Flow(s),veh/h/ln 1811 0 1615 1810 1805 0 0 1729 1615
Q Serve(g_s), s 14.1 0.0 10.8 5.5 0.0 0.0 0.0 8.2 14.8
Cycle Q Clear(g_c), s 14.1 0.0 10.8 5.5 0.0 0.0 0.0 8.2 14.8
Prop In Lane 0.99 1.00 1.00 0.00 0.00 1.00
Lane Grp Cap(c), veh/h 420 0 374 675 2412 0 0 1271 396
V/C Ratio(X) 0.81 0.00 0.64 0.47 0.22 0.00 0.00 0.44 0.77
Avail Cap(c_a), veh/h 566 0 505 675 2412 0 0 1271 396
HCM Platoon Ratio 1.00 1.00 1.00 2.00 2.00 1.00 1.00 0.33 0.33
Upstream Filter(I) 1.00 0.00 1.00 0.96 0.96 0.00 0.00 1.00 1.00
Uniform Delay (d), s/veh 29.0 0.0 27.7 7.1 0.0 0.0 0.0 31.5 34.5
Incr Delay (d2), s/veh 6.1 0.0 1.9 0.5 0.2 0.0 0.0 1.1 13.4
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 7.8 0.0 5.0 2.7 0.1 0.0 0.0 4.1 8.1
LnGrp Delay(d),s/veh 35.1 0.0 29.6 7.6 0.2 0.0 0.0 32.7 47.9
LnGrp LOS D C A A C D
Approach Vol, veh/h 579 857 865
Approach Delay, s/veh 32.8 2.9 38.0
Approach LOS C A D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 5 6 8
Phs Duration (G+Y+Rc), s 57.4 33.8 23.6 22.6
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 46.5 22.9 19.1 24.5
Max Q Clear Time (g_c+I1), s 2.0 7.5 16.8 16.1
Green Ext Time (p_c), s 5.2 4.2 1.2 1.9

Intersection Summary
HCM 2010 Ctrl Delay 23.6
HCM 2010 LOS C



HCM 2010 Signalized Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 86 22 77 0 0 0 0 711 369 240 593 0
Future Volume (veh/h) 86 22 77 0 0 0 0 711 369 240 593 0
Number 7 4 14 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1900 1900 1900 0 1900 1900 1900 1900 0
Adj Flow Rate, veh/h 91 23 82 0 756 393 255 631 0
Adj No. of Lanes 1 0 1 0 3 1 1 2 0
Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Percent Heavy Veh, % 0 0 0 0 0 0 0 0 0
Cap, veh/h 168 0 150 0 3060 953 303 2915 0
Arrive On Green 0.09 0.09 0.09 0.00 0.19 0.19 0.33 1.00 0.00
Sat Flow, veh/h 1810 0 1615 0 5358 1615 1810 3705 0
Grp Volume(v), veh/h 91 0 82 0 756 393 255 631 0
Grp Sat Flow(s),veh/h/ln1810 0 1615 0 1729 1615 1810 1805 0
Q Serve(g_s), s 3.8 0.0 3.9 0.0 9.9 17.0 10.4 0.0 0.0
Cycle Q Clear(g_c), s 3.8 0.0 3.9 0.0 9.9 17.0 10.4 0.0 0.0
Prop In Lane 1.00 1.00 0.00 1.00 1.00 0.00
Lane Grp Cap(c), veh/h 168 0 150 0 3060 953 303 2915 0
V/C Ratio(X) 0.54 0.00 0.55 0.00 0.25 0.41 0.84 0.22 0.00
Avail Cap(c_a), veh/h 430 0 384 0 3060 953 498 2915 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 0.33 0.33 2.00 2.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 0.00 0.73 0.73 0.94 0.94 0.00
Uniform Delay (d), s/veh 34.7 0.0 34.7 0.0 17.2 20.1 25.6 0.0 0.0
Incr Delay (d2), s/veh 2.7 0.0 3.1 0.0 0.1 1.0 6.4 0.2 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln2.0 0.0 1.9 0.0 4.8 7.9 5.6 0.1 0.0
LnGrp Delay(d),s/veh 37.4 0.0 37.8 0.0 17.3 21.0 32.1 0.2 0.0
LnGrp LOS D D B C C A
Approach Vol, veh/h 173 1149 886
Approach Delay, s/veh 37.6 18.6 9.3
Approach LOS D B A

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 6
Phs Duration (G+Y+Rc), s17.4 51.2 11.4 68.6
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s21.5 26.5 18.5 52.5
Max Q Clear Time (g_c+I1), s12.4 19.0 5.9 2.0
Green Ext Time (p_c), s 0.5 5.5 0.4 17.0

Intersection Summary
HCM 2010 Ctrl Delay 16.4
HCM 2010 LOS B
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 211 767 36 21 156 299 35 571 38 216 289 165
Future Volume (veh/h) 211 767 36 21 156 299 35 571 38 216 289 165
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Adj Flow Rate, veh/h 229 834 39 23 170 325 38 621 41 235 314 179
Adj No. of Lanes 1 2 0 1 2 0 1 2 0 1 2 0
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 0 0 0 0 0 0 0 0 0 0 0 0
Cap, veh/h 279 1195 56 75 411 368 191 908 60 279 699 390
Arrive On Green 0.15 0.34 0.34 0.04 0.23 0.23 0.11 0.26 0.26 0.26 0.52 0.52
Sat Flow, veh/h 1810 3512 164 1810 1805 1615 1810 3438 227 1810 2238 1247
Grp Volume(v), veh/h 229 429 444 23 170 325 38 326 336 235 252 241
Grp Sat Flow(s),veh/h/ln1810 1805 1871 1810 1805 1615 1810 1805 1860 1810 1805 1680
Q Serve(g_s), s 9.8 16.4 16.4 1.0 6.4 15.6 1.5 13.0 13.0 9.9 7.0 7.2
Cycle Q Clear(g_c), s 9.8 16.4 16.4 1.0 6.4 15.6 1.5 13.0 13.0 9.9 7.0 7.2
Prop In Lane 1.00 0.09 1.00 1.00 1.00 0.12 1.00 0.74
Lane Grp Cap(c), veh/h 279 614 637 75 411 368 191 477 491 279 564 525
V/C Ratio(X) 0.82 0.70 0.70 0.31 0.41 0.88 0.20 0.68 0.68 0.84 0.45 0.46
Avail Cap(c_a), veh/h 294 614 637 170 417 373 191 477 491 294 564 525
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.67 1.67 1.67
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.98 0.98 0.98
Uniform Delay (d), s/veh 32.8 22.8 22.8 37.2 26.3 29.9 32.7 26.4 26.4 28.8 14.8 14.9
Incr Delay (d2), s/veh 16.2 3.5 3.3 2.3 0.7 21.1 0.5 7.7 7.5 18.4 2.5 2.8
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln6.2 8.7 9.0 0.5 3.3 9.1 0.8 7.4 7.7 6.3 3.8 3.6
LnGrp Delay(d),s/veh 49.0 26.3 26.2 39.5 27.0 51.0 33.2 34.1 34.0 47.2 17.3 17.7
LnGrp LOS D C C D C D C C C D B B
Approach Vol, veh/h 1102 518 700 728
Approach Delay, s/veh 31.0 42.6 34.0 27.1
Approach LOS C D C C

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s16.3 25.1 7.3 31.2 12.5 29.0 16.3 22.2
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s12.5 19.0 7.0 23.5 7.0 24.5 12.5 18.0
Max Q Clear Time (g_c+I1), s11.9 15.0 3.0 18.4 3.5 9.2 11.8 17.6
Green Ext Time (p_c), s 0.0 1.6 0.0 2.7 1.4 2.7 0.1 0.1

Intersection Summary
HCM 2010 Ctrl Delay 32.7
HCM 2010 LOS C



HCM 2010 TWSC
10: Madison Street & Evans Street 7/6/2016

Madison Plaza  7/6/2016 Existing Conditions - AM Peak Hour Synchro 9 Report
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Intersection
Int Delay, s/veh 3

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 36 9 25 2 9 58 13 558 8 21 258 24
Future Vol, veh/h 36 9 25 2 9 58 13 558 8 21 258 24
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - - 80 - - 70 - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 92 92 92 92 92 92 92 92 92 92 92 92
Heavy Vehicles, % 0 0 0 0 0 0 0 0 0 0 0 0
Mvmt Flow 39 10 27 2 10 63 14 607 9 23 280 26
 

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 1015 982 293 997 991 611 307 0 0 615 0 0
          Stage 1 339 339 - 639 639 - - - - - - -
          Stage 2 676 643 - 358 352 - - - - - - -
Critical Hdwy 7.1 6.5 6.2 7.1 6.5 6.2 4.1 - - 4.1 - -
Critical Hdwy Stg 1 6.1 5.5 - 6.1 5.5 - - - - - - -
Critical Hdwy Stg 2 6.1 5.5 - 6.1 5.5 - - - - - - -
Follow-up Hdwy 3.5 4 3.3 3.5 4 3.3 2.2 - - 2.2 - -
Pot Cap-1 Maneuver 219 251 751 225 248 497 1265 - - 974 - -
          Stage 1 680 643 - 468 474 - - - - - - -
          Stage 2 446 472 - 664 635 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 180 242 751 205 239 497 1265 - - 974 - -
Mov Cap-2 Maneuver 180 242 - 205 239 - - - - - - -
          Stage 1 672 628 - 463 469 - - - - - - -
          Stage 2 377 467 - 615 620 - - - - - - -
 

Approach EB WB NB SB
HCM Control Delay, s 24.6 15.4 0.2 0.6
HCM LOS C C
 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1 SBL SBT SBR
Capacity (veh/h) 1265 - - 259 420 974 - -
HCM Lane V/C Ratio 0.011 - - 0.294 0.179 0.023 - -
HCM Control Delay (s) 7.9 - - 24.6 15.4 8.8 - -
HCM Lane LOS A - - C C A - -
HCM 95th %tile Q(veh) 0 - - 1.2 0.6 0.1 - -



HCM 2010 Signalized Intersection Summary
1: Madison Street & Magnolia Ave 7/6/2016
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 92 688 163 248 632 38 95 350 112 37 451 86
Future Volume (veh/h) 92 688 163 248 632 38 95 350 112 37 451 86
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Adj Flow Rate, veh/h 98 732 173 264 672 40 101 372 119 39 480 91
Adj No. of Lanes 1 2 0 1 2 0 1 2 0 1 2 0
Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Percent Heavy Veh, % 0 0 0 0 0 0 0 0 0 0 0 0
Cap, veh/h 152 797 188 312 1259 75 176 692 219 174 773 146
Arrive On Green 0.08 0.28 0.28 0.17 0.36 0.36 0.03 0.08 0.08 0.10 0.25 0.25
Sat Flow, veh/h 1810 2899 685 1810 3463 206 1810 2702 853 1810 3032 572
Grp Volume(v), veh/h 98 456 449 264 350 362 101 247 244 39 285 286
Grp Sat Flow(s),veh/h/ln 1810 1805 1779 1810 1805 1864 1810 1805 1749 1810 1805 1799
Q Serve(g_s), s 4.2 19.6 19.6 11.3 12.2 12.3 4.4 10.5 10.7 1.6 11.2 11.3
Cycle Q Clear(g_c), s 4.2 19.6 19.6 11.3 12.2 12.3 4.4 10.5 10.7 1.6 11.2 11.3
Prop In Lane 1.00 0.39 1.00 0.11 1.00 0.49 1.00 0.32
Lane Grp Cap(c), veh/h 152 496 489 312 656 678 176 463 448 174 460 459
V/C Ratio(X) 0.65 0.92 0.92 0.85 0.53 0.53 0.57 0.53 0.54 0.22 0.62 0.62
Avail Cap(c_a), veh/h 222 496 489 317 656 678 176 463 448 174 460 459
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 0.33 0.33 0.33 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 0.98 0.98 0.98 1.00 1.00 1.00
Uniform Delay (d), s/veh 35.5 28.1 28.1 32.1 20.1 20.1 37.1 32.0 32.1 33.4 26.4 26.4
Incr Delay (d2), s/veh 4.5 22.1 22.4 18.5 0.8 0.8 4.3 4.3 4.6 0.6 6.1 6.3
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 2.3 12.8 12.7 7.2 6.3 6.5 2.4 5.8 5.8 0.8 6.3 6.4
LnGrp Delay(d),s/veh 40.0 50.3 50.5 50.5 20.9 20.9 41.4 36.3 36.7 34.0 32.5 32.7
LnGrp LOS D D D D C C D D D C C C
Approach Vol, veh/h 1003 976 592 610
Approach Delay, s/veh 49.4 28.9 37.4 32.7
Approach LOS D C D C

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 11.7 24.5 17.8 26.0 11.8 24.4 10.7 33.1
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 7.0 20.0 13.5 21.5 7.1 19.9 9.3 25.7
Max Q Clear Time (g_c+I1), s 3.6 12.7 13.3 21.6 6.4 13.3 6.2 14.3
Green Ext Time (p_c), s 0.1 1.7 0.0 0.0 0.0 1.9 0.1 4.1

Intersection Summary
HCM 2010 Ctrl Delay 37.7
HCM 2010 LOS D



HCM 2010 Signalized Intersection Summary
2: Madison Street & Elementary School Exit 7/6/2016

Madison Plaza  7/6/2016 Existing Conditions - PM Peak Hour Synchro 9 Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 0 0 1 31 1 25 1 560 0 0 790 0
Future Volume (veh/h) 0 0 1 31 1 25 1 560 0 0 790 0
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1900 1900 1900 1900 1900 1900 1900 1900 0 0 1900 1900
Adj Flow Rate, veh/h 0 0 1 36 1 29 1 659 0 0 929 0
Adj No. of Lanes 0 1 0 1 0 1 0 2 0 0 2 0
Peak Hour Factor 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85
Percent Heavy Veh, % 0 0 0 0 0 0 0 0 0 0 0 0
Cap, veh/h 0 0 80 98 0 249 46 2641 0 0 2692 0
Arrive On Green 0.00 0.00 0.05 0.05 0.15 0.15 1.00 1.00 0.00 0.00 1.00 0.00
Sat Flow, veh/h 0 0 1615 1810 0 1615 1 3627 0 0 3800 0
Grp Volume(v), veh/h 0 0 1 36 0 29 354 306 0 0 929 0
Grp Sat Flow(s),veh/h/ln 0 0 1615 1810 0 1615 1899 1643 0 0 1805 0
Q Serve(g_s), s 0.0 0.0 0.0 1.5 0.0 1.2 0.0 0.0 0.0 0.0 0.0 0.0
Cycle Q Clear(g_c), s 0.0 0.0 0.0 1.5 0.0 1.2 0.0 0.0 0.0 0.0 0.0 0.0
Prop In Lane 0.00 1.00 1.00 1.00 0.00 0.00 0.00 0.00
Lane Grp Cap(c), veh/h 0 0 80 98 0 249 1461 1225 0 0 2692 0
V/C Ratio(X) 0.00 0.00 0.01 0.37 0.00 0.12 0.24 0.25 0.00 0.00 0.35 0.00
Avail Cap(c_a), veh/h 0 0 373 204 0 636 1461 1225 0 0 2692 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 2.00 2.00 1.00 1.00 2.00 2.00
Upstream Filter(I) 0.00 0.00 1.00 1.00 0.00 1.00 1.00 1.00 0.00 0.00 0.71 0.00
Uniform Delay (d), s/veh 0.0 0.0 36.1 36.5 0.0 29.1 0.0 0.0 0.0 0.0 0.0 0.0
Incr Delay (d2), s/veh 0.0 0.0 0.1 2.3 0.0 0.2 0.4 0.5 0.0 0.0 0.3 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln0.0 0.0 0.0 0.8 0.0 0.6 0.2 0.2 0.0 0.0 0.1 0.0
LnGrp Delay(d),s/veh 0.0 0.0 36.2 38.7 0.0 29.3 0.4 0.5 0.0 0.0 0.3 0.0
LnGrp LOS D D C A A A
Approach Vol, veh/h 1 65 660 929
Approach Delay, s/veh 36.2 34.5 0.4 0.3
Approach LOS D C A A

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 3 4 6 8
Phs Duration (G+Y+Rc), s 63.7 8.4 8.0 63.7 16.3
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 40.0 8.5 18.0 40.0 31.0
Max Q Clear Time (g_c+I1), s 2.0 3.5 2.0 2.0 3.2
Green Ext Time (p_c), s 14.9 0.0 0.0 14.9 0.2

Intersection Summary
HCM 2010 Ctrl Delay 1.7
HCM 2010 LOS A



HCM 2010 TWSC
3: Madison Street & Orchard Street/elementary School Entry 7/6/2016

Madison Plaza  7/6/2016 Existing Conditions - PM Peak Hour Synchro 9 Report
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Intersection
Int Delay, s/veh 1.4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 8 10 56 0 0 0 72 553 15 35 747 39
Future Vol, veh/h 8 10 56 0 0 0 72 553 15 35 747 39
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - - - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 90 90 90 90 90 90 90 90 90 90 90 90
Heavy Vehicles, % 0 0 0 0 0 0 0 0 0 0 0 0
Mvmt Flow 4 11 62 0 0 0 80 614 17 39 830 43
 

Major/Minor Minor2 Major1 Major2
Conflicting Flow All 1396 1720 437 873 0 0 631 0 0
          Stage 1 929 929 - - - - - - -
          Stage 2 467 791 - - - - - - -
Critical Hdwy 6.8 6.5 6.9 4.1 - - 4.1 - -
Critical Hdwy Stg 1 5.8 5.5 - - - - - - -
Critical Hdwy Stg 2 5.8 5.5 - - - - - - -
Follow-up Hdwy 3.5 4 3.3 2.2 - - 2.2 - -
Pot Cap-1 Maneuver 135 90 573 781 - - 961 - -
          Stage 1 350 349 - - - - - - -
          Stage 2 603 404 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 105 0 573 781 - - 961 - -
Mov Cap-2 Maneuver 105 0 - - - - - - -
          Stage 1 322 0 - - - - - - -
          Stage 2 508 0 - - - - - - -
 

Approach EB NB SB
HCM Control Delay, s 14.9 1.1 0.4
HCM LOS B
 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1 SBL SBT SBR
Capacity (veh/h) 781 - - 442 961 - -
HCM Lane V/C Ratio 0.102 - - 0.176 0.04 - -
HCM Control Delay (s) 10.1 - - 14.9 8.9 - -
HCM Lane LOS B - - B A - -
HCM 95th %tile Q(veh) 0.3 - - 0.6 0.1 - -



HCM 2010 Signalized Intersection Summary
4: Madison Street & Proj DWY 1/Garden Street 7/6/2016
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 19 6 7 141 1 63 37 581 47 84 735 20
Future Volume (veh/h) 19 6 7 141 1 63 37 581 47 84 735 20
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Adj Flow Rate, veh/h 21 7 8 157 1 70 41 646 52 93 817 22
Adj No. of Lanes 0 1 0 0 1 0 1 2 0 1 2 0
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Percent Heavy Veh, % 0 0 0 0 0 0 0 0 0 0 0 0
Cap, veh/h 223 76 65 268 4 87 406 1354 109 474 1571 42
Arrive On Green 0.19 0.19 0.19 0.19 0.19 0.19 0.45 0.80 0.80 0.52 0.88 0.88
Sat Flow, veh/h 807 404 346 1021 23 463 1810 3385 272 1810 3591 97
Grp Volume(v), veh/h 36 0 0 228 0 0 41 344 354 93 411 428
Grp Sat Flow(s),veh/h/ln 1557 0 0 1508 0 0 1810 1805 1852 1810 1805 1883
Q Serve(g_s), s 0.0 0.0 0.0 10.2 0.0 0.0 1.0 4.9 4.9 2.2 4.2 4.2
Cycle Q Clear(g_c), s 1.3 0.0 0.0 11.5 0.0 0.0 1.0 4.9 4.9 2.2 4.2 4.2
Prop In Lane 0.58 0.22 0.69 0.31 1.00 0.15 1.00 0.05
Lane Grp Cap(c), veh/h 364 0 0 360 0 0 406 722 741 474 790 824
V/C Ratio(X) 0.10 0.00 0.00 0.63 0.00 0.00 0.10 0.48 0.48 0.20 0.52 0.52
Avail Cap(c_a), veh/h 549 0 0 543 0 0 406 722 741 474 790 824
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 2.00 2.00 2.00 2.00 2.00 2.00
Upstream Filter(I) 1.00 0.00 0.00 1.00 0.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 26.9 0.0 0.0 30.9 0.0 0.0 17.4 5.3 5.3 14.6 3.1 3.1
Incr Delay (d2), s/veh 0.1 0.0 0.0 1.9 0.0 0.0 0.1 2.2 2.2 0.2 2.4 2.3
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.7 0.0 0.0 5.0 0.0 0.0 0.5 2.7 2.8 1.1 2.4 2.4
LnGrp Delay(d),s/veh 27.0 0.0 0.0 32.7 0.0 0.0 17.5 7.5 7.5 14.8 5.5 5.4
LnGrp LOS C C B A A B A A
Approach Vol, veh/h 36 228 739 932
Approach Delay, s/veh 27.0 32.7 8.1 6.4
Approach LOS C C A A

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 24.9 36.0 19.1 21.9 39.0 19.1
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 10.5 31.5 24.5 7.5 34.5 24.5
Max Q Clear Time (g_c+I1), s 4.2 6.9 3.3 3.0 6.2 13.5
Green Ext Time (p_c), s 0.2 4.6 1.5 0.1 5.9 1.1

Intersection Summary
HCM 2010 Ctrl Delay 10.5
HCM 2010 LOS B



HCM 2010 TWSC
5: Madison Street & Proj DWY 2 7/6/2016

Madison Plaza  7/6/2016 Existing Conditions - PM Peak Hour Synchro 9 Report
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Intersection
Int Delay, s/veh 1.3

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 2 0 35 17 1 31 26 632 47 23 830 30
Future Vol, veh/h 2 0 35 17 1 31 26 632 47 23 830 30
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - - 60 - - 70 - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 95 95 95 95 95 95 95 95 95 95 95 95
Heavy Vehicles, % 0 0 0 0 0 0 0 0 0 0 0 0
Mvmt Flow 2 0 37 18 1 33 27 665 49 24 874 32
 

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 1326 1707 453 1230 1699 357 905 0 0 715 0 0
          Stage 1 938 938 - 745 745 - - - - - - -
          Stage 2 388 769 - 485 954 - - - - - - -
Critical Hdwy 7.5 6.5 6.9 7.5 6.5 6.9 4.1 - - 4.1 - -
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 3.5 4 3.3 3.5 4 3.3 2.2 - - 2.2 - -
Pot Cap-1 Maneuver 116 92 559 136 93 645 760 - - 895 - -
          Stage 1 288 346 - 377 424 - - - - - - -
          Stage 2 613 413 - 537 340 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 104 86 559 121 87 645 760 - - 895 - -
Mov Cap-2 Maneuver 104 86 - 121 87 - - - - - - -
          Stage 1 278 337 - 364 409 - - - - - - -
          Stage 2 560 398 - 488 331 - - - - - - -
 

Approach EB WB NB SB
HCM Control Delay, s 13.7 23.6 0.4 0.2
HCM LOS B C
 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1 SBL SBT SBR
Capacity (veh/h) 760 - - 452 245 895 - -
HCM Lane V/C Ratio 0.036 - - 0.086 0.211 0.027 - -
HCM Control Delay (s) 9.9 - - 13.7 23.6 9.1 - -
HCM Lane LOS A - - B C A - -
HCM 95th %tile Q(veh) 0.1 - - 0.3 0.8 0.1 - -



HCM 2010 TWSC
6: Madison Street & Gas Stn Access 7/6/2016

Madison Plaza  7/6/2016 Existing Conditions - PM Peak Hour Synchro 9 Report
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Intersection
Int Delay, s/veh 0.2

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Vol, veh/h 0 26 0 705 876 6
Future Vol, veh/h 0 26 0 705 876 6
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 91 91 91 91 91 91
Heavy Vehicles, % 0 0 0 0 0 0
Mvmt Flow 0 29 0 775 963 7
 

Major/Minor Minor2 Major1 Major2
Conflicting Flow All - 485 969 0 - 0
          Stage 1 - - - - - -
          Stage 2 - - - - - -
Critical Hdwy - 7.1 5.3 - - -
Critical Hdwy Stg 1 - - - - - -
Critical Hdwy Stg 2 - - - - - -
Follow-up Hdwy - 3.9 3.1 - - -
Pot Cap-1 Maneuver 0 456 411 - - -
          Stage 1 0 - - - - -
          Stage 2 0 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - 456 411 - - -
Mov Cap-2 Maneuver - - - - - -
          Stage 1 - - - - - -
          Stage 2 - - - - - -
 

Approach EB NB SB
HCM Control Delay, s 13.4 0 0
HCM LOS B
 

Minor Lane/Major Mvmt NBL NBT EBLn1 SBT SBR
Capacity (veh/h) 411 - 456 - -
HCM Lane V/C Ratio - - 0.063 - -
HCM Control Delay (s) 0 - 13.4 - -
HCM Lane LOS A - B - -
HCM 95th %tile Q(veh) 0 - 0.2 - -



HCM 2010 Signalized Intersection Summary
7: Madison Street & SR_91 WB 7/6/2016
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 0 0 0 208 1 177 260 528 0 0 645 257
Future Volume (veh/h) 0 0 0 208 1 177 260 528 0 0 645 257
Number 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1900 1900 1900 1900 1900 0 0 1900 1900
Adj Flow Rate, veh/h 210 1 179 263 533 0 0 652 260
Adj No. of Lanes 0 1 1 1 2 0 0 3 1
Peak Hour Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
Percent Heavy Veh, % 0 0 0 0 0 0 0 0 0
Cap, veh/h 285 1 256 731 2677 0 0 1491 464
Arrive On Green 0.16 0.16 0.16 0.81 1.00 0.00 0.00 0.38 0.38
Sat Flow, veh/h 1801 9 1615 1810 3705 0 0 5358 1615
Grp Volume(v), veh/h 211 0 179 263 533 0 0 652 260
Grp Sat Flow(s),veh/h/ln 1810 0 1615 1810 1805 0 0 1729 1615
Q Serve(g_s), s 8.9 0.0 8.4 3.1 0.0 0.0 0.0 7.5 10.1
Cycle Q Clear(g_c), s 8.9 0.0 8.4 3.1 0.0 0.0 0.0 7.5 10.1
Prop In Lane 1.00 1.00 1.00 0.00 0.00 1.00
Lane Grp Cap(c), veh/h 287 0 256 731 2677 0 0 1491 464
V/C Ratio(X) 0.74 0.00 0.70 0.36 0.20 0.00 0.00 0.44 0.56
Avail Cap(c_a), veh/h 475 0 424 731 2677 0 0 1491 464
HCM Platoon Ratio 1.00 1.00 1.00 2.00 2.00 1.00 1.00 1.33 1.33
Upstream Filter(I) 1.00 0.00 1.00 0.97 0.97 0.00 0.00 1.00 1.00
Uniform Delay (d), s/veh 32.1 0.0 31.9 4.9 0.0 0.0 0.0 19.9 20.7
Incr Delay (d2), s/veh 3.7 0.0 3.5 0.3 0.2 0.0 0.0 0.9 4.8
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 4.7 0.0 4.0 1.5 0.1 0.0 0.0 3.7 5.1
LnGrp Delay(d),s/veh 35.7 0.0 35.3 5.2 0.2 0.0 0.0 20.8 25.5
LnGrp LOS D D A A C C
Approach Vol, veh/h 390 796 912
Approach Delay, s/veh 35.5 1.8 22.2
Approach LOS D A C

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 5 6 8
Phs Duration (G+Y+Rc), s 63.3 36.3 27.0 16.7
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 50.5 23.5 22.5 20.5
Max Q Clear Time (g_c+I1), s 2.0 5.1 12.1 10.9
Green Ext Time (p_c), s 5.0 4.2 3.9 1.3

Intersection Summary
HCM 2010 Ctrl Delay 16.9
HCM 2010 LOS B



HCM 2010 Signalized Intersection Summary
8: Madison Street & SR_91 EB 7/6/2016

Madison Plaza  7/6/2016 Existing Conditions - PM Peak Hour Synchro 9 Report
LSA Page 8

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 120 3 144 0 0 0 0 668 396 197 656 0
Future Volume (veh/h) 120 3 144 0 0 0 0 668 396 197 656 0
Number 7 4 14 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1900 1900 1900 0 1900 1900 1900 1900 0
Adj Flow Rate, veh/h 125 3 150 0 696 412 205 683 0
Adj No. of Lanes 1 0 1 0 3 1 1 2 0
Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96
Percent Heavy Veh, % 0 0 0 0 0 0 0 0 0
Cap, veh/h 231 0 207 0 3020 940 253 2787 0
Arrive On Green 0.13 0.13 0.13 0.00 0.19 0.19 0.28 1.00 0.00
Sat Flow, veh/h 1810 0 1615 0 5358 1615 1810 3705 0
Grp Volume(v), veh/h 125 0 150 0 696 412 205 683 0
Grp Sat Flow(s),veh/h/ln1810 0 1615 0 1729 1615 1810 1805 0
Q Serve(g_s), s 5.2 0.0 7.1 0.0 9.1 18.0 8.4 0.0 0.0
Cycle Q Clear(g_c), s 5.2 0.0 7.1 0.0 9.1 18.0 8.4 0.0 0.0
Prop In Lane 1.00 1.00 0.00 1.00 1.00 0.00
Lane Grp Cap(c), veh/h 231 0 207 0 3020 940 253 2787 0
V/C Ratio(X) 0.54 0.00 0.73 0.00 0.23 0.44 0.81 0.25 0.00
Avail Cap(c_a), veh/h 452 0 404 0 3020 940 452 2787 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 0.33 0.33 2.00 2.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 0.00 0.69 0.69 0.95 0.95 0.00
Uniform Delay (d), s/veh 32.7 0.0 33.5 0.0 17.2 20.8 27.8 0.0 0.0
Incr Delay (d2), s/veh 2.0 0.0 4.8 0.0 0.1 1.0 5.8 0.2 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln2.7 0.0 3.4 0.0 4.4 8.3 4.6 0.1 0.0
LnGrp Delay(d),s/veh 34.6 0.0 38.3 0.0 17.3 21.8 33.6 0.2 0.0
LnGrp LOS C D B C C A
Approach Vol, veh/h 275 1108 888
Approach Delay, s/veh 36.7 19.0 7.9
Approach LOS D B A

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 6
Phs Duration (G+Y+Rc), s15.2 50.6 14.2 65.8
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s19.5 27.5 19.5 51.5
Max Q Clear Time (g_c+I1), s10.4 20.0 9.1 2.0
Green Ext Time (p_c), s 0.4 5.5 0.6 17.0

Intersection Summary
HCM 2010 Ctrl Delay 16.8
HCM 2010 LOS B
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 273 551 85 59 231 317 59 474 40 221 491 88
Future Volume (veh/h) 273 551 85 59 231 317 59 474 40 221 491 88
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Adj Flow Rate, veh/h 287 580 89 62 243 334 62 499 42 233 517 93
Adj No. of Lanes 1 2 0 1 2 0 1 2 0 1 2 0
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 0 0 0 0 0 0 0 0 0 0 0 0
Cap, veh/h 317 1050 161 130 417 373 170 822 69 271 918 164
Arrive On Green 0.17 0.33 0.33 0.07 0.23 0.23 0.09 0.24 0.24 0.20 0.40 0.40
Sat Flow, veh/h 1810 3140 481 1810 1805 1615 1810 3372 283 1810 3060 548
Grp Volume(v), veh/h 287 333 336 62 243 334 62 266 275 233 304 306
Grp Sat Flow(s),veh/h/ln1810 1805 1815 1810 1805 1615 1810 1805 1850 1810 1805 1803
Q Serve(g_s), s 12.4 12.0 12.1 2.6 9.6 16.0 2.6 10.5 10.5 9.9 10.4 10.5
Cycle Q Clear(g_c), s 12.4 12.0 12.1 2.6 9.6 16.0 2.6 10.5 10.5 9.9 10.4 10.5
Prop In Lane 1.00 0.26 1.00 1.00 1.00 0.15 1.00 0.30
Lane Grp Cap(c), veh/h 317 604 607 130 417 373 170 440 451 271 542 541
V/C Ratio(X) 0.91 0.55 0.55 0.48 0.58 0.89 0.37 0.61 0.61 0.86 0.56 0.57
Avail Cap(c_a), veh/h 317 604 607 170 417 373 170 440 451 271 542 541
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.33 1.33 1.33
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.97 0.97 0.97
Uniform Delay (d), s/veh 32.4 21.7 21.7 35.7 27.3 29.8 34.0 26.8 26.9 31.2 20.0 20.0
Incr Delay (d2), s/veh 28.1 1.1 1.1 2.7 2.0 23.0 1.3 6.1 6.0 22.4 4.0 4.1
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln8.7 6.2 6.3 1.4 5.0 9.5 1.4 5.9 6.1 6.6 5.8 5.8
LnGrp Delay(d),s/veh 60.5 22.8 22.8 38.4 29.4 52.8 35.3 32.9 32.9 53.6 24.0 24.1
LnGrp LOS E C C D C D D C C D C C
Approach Vol, veh/h 956 639 603 843
Approach Delay, s/veh 34.1 42.5 33.1 32.2
Approach LOS C D C C

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s16.0 23.5 9.7 30.8 11.5 28.0 18.0 22.5
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s11.5 19.0 7.0 24.5 7.0 23.5 13.5 18.0
Max Q Clear Time (g_c+I1), s11.9 12.5 4.6 14.1 4.6 12.5 14.4 18.0
Green Ext Time (p_c), s 0.0 1.9 0.0 5.6 0.9 2.8 0.0 0.0

Intersection Summary
HCM 2010 Ctrl Delay 35.2
HCM 2010 LOS D



HCM 2010 TWSC
10: Madison Street & Evans Street 7/6/2016

Madison Plaza  7/6/2016 Existing Conditions - PM Peak Hour Synchro 9 Report
LSA Page 10

Intersection
Int Delay, s/veh 3.4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 38 5 30 4 3 47 26 441 15 66 517 33
Future Vol, veh/h 38 5 30 4 3 47 26 441 15 66 517 33
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - - 80 - - 70 - -
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 0 0 0 0 0 0 0 0 0 0 0
Mvmt Flow 40 5 31 4 3 49 27 459 16 69 539 34
 

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 1240 1222 556 1232 1231 467 573 0 0 475 0 0
          Stage 1 693 693 - 521 521 - - - - - - -
          Stage 2 547 529 - 711 710 - - - - - - -
Critical Hdwy 7.1 6.5 6.2 7.1 6.5 6.2 4.1 - - 4.1 - -
Critical Hdwy Stg 1 6.1 5.5 - 6.1 5.5 - - - - - - -
Critical Hdwy Stg 2 6.1 5.5 - 6.1 5.5 - - - - - - -
Follow-up Hdwy 3.5 4 3.3 3.5 4 3.3 2.2 - - 2.2 - -
Pot Cap-1 Maneuver 153 181 534 155 179 600 1010 - - 1098 - -
          Stage 1 437 448 - 542 535 - - - - - - -
          Stage 2 525 530 - 427 440 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 129 165 534 133 163 600 1010 - - 1098 - -
Mov Cap-2 Maneuver 129 165 - 133 163 - - - - - - -
          Stage 1 425 420 - 528 521 - - - - - - -
          Stage 2 466 516 - 372 412 - - - - - - -
 

Approach EB WB NB SB
HCM Control Delay, s 35.5 14.7 0.5 0.9
HCM LOS E B
 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1 SBL SBT SBR
Capacity (veh/h) 1010 - - 192 426 1098 - -
HCM Lane V/C Ratio 0.027 - - 0.396 0.132 0.063 - -
HCM Control Delay (s) 8.7 - - 35.5 14.7 8.5 - -
HCM Lane LOS A - - E B A - -
HCM 95th %tile Q(veh) 0.1 - - 1.8 0.5 0.2 - -



HCM 2010 Signalized Intersection Summary
1: Madison Street & Magnolia Ave 7/20/2016

Madison Plaza  7/6/2016 Existing With Project Conditions - AM Peak Hour Synchro 9 Report
LSA Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 146 808 142 142 466 53 124 429 148 47 458 172
Future Volume (veh/h) 146 808 142 142 466 53 124 429 148 47 458 172
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Adj Flow Rate, veh/h 178 985 173 173 568 65 151 523 180 57 559 210
Adj No. of Lanes 1 2 0 1 2 0 1 2 0 1 2 0
Peak Hour Factor 0.82 0.82 0.82 0.82 0.82 0.82 0.82 0.82 0.82 0.82 0.82 0.82
Percent Heavy Veh, % 0 0 0 0 0 0 0 0 0 0 0 0
Cap, veh/h 226 1013 178 204 1037 118 181 696 239 170 662 248
Arrive On Green 0.13 0.33 0.33 0.11 0.32 0.32 0.20 0.53 0.53 0.09 0.26 0.26
Sat Flow, veh/h 1810 3071 539 1810 3266 373 1810 2641 905 1810 2572 963
Grp Volume(v), veh/h 178 578 580 173 313 320 151 357 346 57 392 377
Grp Sat Flow(s),veh/h/ln 1810 1805 1805 1810 1805 1834 1810 1805 1740 1810 1805 1730
Q Serve(g_s), s 7.6 25.3 25.3 7.5 11.5 11.5 6.4 12.4 12.5 2.4 16.5 16.6
Cycle Q Clear(g_c), s 7.6 25.3 25.3 7.5 11.5 11.5 6.4 12.4 12.5 2.4 16.5 16.6
Prop In Lane 1.00 0.30 1.00 0.20 1.00 0.52 1.00 0.56
Lane Grp Cap(c), veh/h 226 596 596 204 573 582 181 476 459 170 465 445
V/C Ratio(X) 0.79 0.97 0.97 0.85 0.55 0.55 0.83 0.75 0.75 0.34 0.84 0.85
Avail Cap(c_a), veh/h 258 596 596 204 573 582 181 476 459 170 465 445
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 2.00 2.00 2.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 0.98 0.98 0.98 1.00 1.00 1.00
Uniform Delay (d), s/veh 34.0 26.4 26.4 34.8 22.6 22.6 31.4 16.8 16.9 33.9 28.2 28.2
Incr Delay (d2), s/veh 13.2 29.6 30.0 27.3 1.1 1.1 26.7 10.1 10.7 1.2 16.8 17.7
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 4.6 17.4 17.5 5.3 5.8 6.0 4.5 7.3 7.1 1.2 10.3 10.1
LnGrp Delay(d),s/veh 47.2 56.0 56.5 62.1 23.6 23.7 58.0 27.0 27.6 35.1 45.0 45.9
LnGrp LOS D E E E C C E C C D D D
Approach Vol, veh/h 1336 806 854 826
Approach Delay, s/veh 55.0 31.9 32.7 44.7
Approach LOS E C C D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 11.5 25.1 13.0 30.4 12.0 24.6 14.0 29.4
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 7.0 20.6 8.5 25.9 7.5 20.1 10.9 23.5
Max Q Clear Time (g_c+I1), s 4.4 14.5 9.5 27.3 8.4 18.6 9.6 13.5
Green Ext Time (p_c), s 1.3 2.3 0.0 0.0 0.0 0.8 0.1 7.2

Intersection Summary
HCM 2010 Ctrl Delay 42.9
HCM 2010 LOS D



HCM 2010 Signalized Intersection Summary
2: Madison Street & Elementary School Exit 7/20/2016

Madison Plaza  7/6/2016 Existing With Project Conditions - AM Peak Hour Synchro 9 Report
LSA Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 0 0 0 119 0 81 0 589 0 0 740 0
Future Volume (veh/h) 0 0 0 119 0 81 0 589 0 0 740 0
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1900 1900 1900 1900 0 1900 0 1900 0 0 1900 1900
Adj Flow Rate, veh/h 0 0 0 140 0 95 0 693 0 0 871 0
Adj No. of Lanes 0 1 0 1 0 1 0 2 0 0 2 0
Peak Hour Factor 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85
Percent Heavy Veh, % 0 0 0 0 0 0 0 0 0 0 0 0
Cap, veh/h 0 2 0 189 0 0 0 2873 0 0 2873 0
Arrive On Green 0.00 0.00 0.00 0.10 0.00 0.01 0.00 1.00 0.00 0.00 1.00 0.00
Sat Flow, veh/h 0-76000 0 1810 140 0 3800 0 0 3800 0
Grp Volume(v), veh/h 0 0 0 140 40.5 0 693 0 0 871 0
Grp Sat Flow(s),veh/h/ln 0 1900 0 1810 D 0 1805 0 0 1805 0
Q Serve(g_s), s 0.0 0.0 0.0 6.0 0.0 0.0 0.0 0.0 0.0 0.0
Cycle Q Clear(g_c), s 0.0 0.0 0.0 6.0 0.0 0.0 0.0 0.0 0.0 0.0
Prop In Lane 0.00 0.00 1.00 0.00 0.00 0.00 0.00
Lane Grp Cap(c), veh/h 0 2 0 189 0 2873 0 0 2873 0
V/C Ratio(X) 0.00 0.00 0.00 0.74 0.00 0.24 0.00 0.00 0.30 0.00
Avail Cap(c_a), veh/h 0 439 0 362 0 2873 0 0 2873 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 2.00 1.00 1.00 2.00 2.00
Upstream Filter(I) 0.00 0.00 0.00 1.00 0.00 1.00 0.00 0.00 0.46 0.00
Uniform Delay (d), s/veh 0.0 0.0 0.0 34.8 0.0 0.0 0.0 0.0 0.0 0.0
Incr Delay (d2), s/veh 0.0 0.0 0.0 5.7 0.0 0.2 0.0 0.0 0.1 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln0.0 0.0 0.0 3.3 0.0 0.1 0.0 0.0 0.0 0.0
LnGrp Delay(d),s/veh 0.0 0.0 0.0 40.5 0.0 0.2 0.0 0.0 0.1 0.0
LnGrp LOS D A A
Approach Vol, veh/h 0 693 871
Approach Delay, s/veh 0.0 0.2 0.1
Approach LOS A A

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 3 4 6
Phs Duration (G+Y+Rc), s 67.7 12.3 0.0 67.7
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 33.0 15.5 18.0 33.0
Max Q Clear Time (g_c+I1), s 2.0 8.0 0.0 2.0
Green Ext Time (p_c), s 14.1 0.2 0.0 14.1

Intersection Summary
HCM 2010 Ctrl Delay 3.5
HCM 2010 LOS A



HCM 2010 TWSC
3: Madison Street & Orchard Street/elementary School Entry 7/20/2016

Madison Plaza  7/6/2016 Existing With Project Conditions - AM Peak Hour Synchro 9 Report
LSA Page 3

Intersection
Int Delay, s/veh 2.8

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 11 23 119 0 0 0 64 578 89 122 661 76
Future Vol, veh/h 11 23 119 0 0 0 64 578 89 122 661 76
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - - - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 85 85 85 85 85 85 85 85 85 85 85 85
Heavy Vehicles, % 0 0 0 0 0 0 0 0 0 0 0 0
Mvmt Flow 6 27 140 0 0 0 75 680 105 144 778 89
 

Major/Minor Minor2 Major1 Major2
Conflicting Flow All 1600 2044 434 867 0 0 785 0 0
          Stage 1 1109 1109 - - - - - - -
          Stage 2 491 935 - - - - - - -
Critical Hdwy 6.8 6.5 6.9 4.1 - - 4.1 - -
Critical Hdwy Stg 1 5.8 5.5 - - - - - - -
Critical Hdwy Stg 2 5.8 5.5 - - - - - - -
Follow-up Hdwy 3.5 4 3.3 2.2 - - 2.2 - -
Pot Cap-1 Maneuver 99 57 576 785 - - 843 - -
          Stage 1 282 288 - - - - - - -
          Stage 2 586 347 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 54 0 576 785 - - 843 - -
Mov Cap-2 Maneuver 54 0 - - - - - - -
          Stage 1 187 0 - - - - - - -
          Stage 2 485 0 - - - - - - -
 

Approach EB NB SB
HCM Control Delay, s 20.5 0.9 1.4
HCM LOS C
 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1 SBL SBT SBR
Capacity (veh/h) 785 - - 404 843 - -
HCM Lane V/C Ratio 0.096 - - 0.43 0.17 - -
HCM Control Delay (s) 10.1 - - 20.5 10.1 - -
HCM Lane LOS B - - C B - -
HCM 95th %tile Q(veh) 0.3 - - 2.1 0.6 - -



HCM 2010 Signalized Intersection Summary
4: Madison Street & Proj DWY 1/Garden Street 7/20/2016

Madison Plaza  7/6/2016 Existing With Project Conditions - AM Peak Hour Synchro 9 Report
LSA Page 4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 35 1 60 65 2 60 84 619 43 43 712 45
Future Volume (veh/h) 35 1 60 65 2 60 84 619 43 43 712 45
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Adj Flow Rate, veh/h 39 1 67 73 2 67 94 696 48 48 800 51
Adj No. of Lanes 0 1 1 0 1 0 1 2 0 1 2 0
Peak Hour Factor 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89
Percent Heavy Veh, % 0 0 0 0 0 0 0 0 0 0 0 0
Cap, veh/h 266 6 230 155 19 94 150 1499 103 488 2152 137
Arrive On Green 0.14 0.14 0.14 0.14 0.14 0.14 0.11 0.58 0.58 0.54 1.00 1.00
Sat Flow, veh/h 1238 40 1615 607 130 659 1810 3427 236 1810 3447 220
Grp Volume(v), veh/h 40 0 67 142 0 0 94 366 378 48 419 432
Grp Sat Flow(s),veh/h/ln 1279 0 1615 1396 0 0 1810 1805 1858 1810 1805 1861
Q Serve(g_s), s 0.0 0.0 3.0 5.7 0.0 0.0 4.0 9.3 9.3 1.0 0.0 0.0
Cycle Q Clear(g_c), s 2.3 0.0 3.0 8.0 0.0 0.0 4.0 9.3 9.3 1.0 0.0 0.0
Prop In Lane 0.97 1.00 0.51 0.47 1.00 0.13 1.00 0.12
Lane Grp Cap(c), veh/h 271 0 230 267 0 0 150 790 813 488 1127 1162
V/C Ratio(X) 0.15 0.00 0.29 0.53 0.00 0.00 0.63 0.46 0.46 0.10 0.37 0.37
Avail Cap(c_a), veh/h 469 0 464 481 0 0 204 790 813 488 1127 1162
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.33 1.33 1.33 2.00 2.00 2.00
Upstream Filter(I) 1.00 0.00 1.00 1.00 0.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 30.4 0.0 30.7 32.9 0.0 0.0 34.4 11.4 11.4 13.7 0.0 0.0
Incr Delay (d2), s/veh 0.2 0.0 0.7 1.6 0.0 0.0 4.2 2.0 1.9 0.1 0.9 0.9
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.8 0.0 1.4 3.1 0.0 0.0 2.2 4.9 5.1 0.5 0.3 0.3
LnGrp Delay(d),s/veh 30.6 0.0 31.4 34.6 0.0 0.0 38.6 13.3 13.3 13.8 0.9 0.9
LnGrp LOS C C C D B B B A A
Approach Vol, veh/h 107 142 838 899
Approach Delay, s/veh 31.1 34.6 16.1 1.6
Approach LOS C C B A

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 25.6 39.0 15.4 10.6 54.0 15.4
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 9.5 34.5 22.5 8.5 35.5 22.5
Max Q Clear Time (g_c+I1), s 3.0 11.3 5.0 6.0 2.0 10.0
Green Ext Time (p_c), s 2.9 4.9 1.1 0.0 6.4 1.0

Intersection Summary
HCM 2010 Ctrl Delay 11.7
HCM 2010 LOS B



HCM 2010 TWSC
5: Madison Street & Proj DWY 2 7/20/2016

Madison Plaza  7/6/2016 Existing With Project Conditions - AM Peak Hour Synchro 9 Report
LSA Page 5

Intersection
Int Delay, s/veh 2.1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 20 0 48 6 0 4 77 722 21 8 791 38
Future Vol, veh/h 20 0 48 6 0 4 77 722 21 8 791 38
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - - 60 - - 70 - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 90 90 90 90 90 90 90 90 90 90 90 90
Heavy Vehicles, % 0 0 0 0 0 0 0 0 0 0 0 0
Mvmt Flow 22 0 53 7 0 4 86 802 23 9 879 42
 

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 1490 1915 461 1442 1924 413 921 0 0 826 0 0
          Stage 1 918 918 - 985 985 - - - - - - -
          Stage 2 572 997 - 457 939 - - - - - - -
Critical Hdwy 7.5 6.5 6.9 7.5 6.5 6.9 4.1 - - 4.1 - -
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 3.5 4 3.3 3.5 4 3.3 2.2 - - 2.2 - -
Pot Cap-1 Maneuver 87 68 553 95 68 594 750 - - 813 - -
          Stage 1 296 353 - 270 329 - - - - - - -
          Stage 2 477 325 - 558 345 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 78 60 553 78 60 594 750 - - 813 - -
Mov Cap-2 Maneuver 78 60 - 78 60 - - - - - - -
          Stage 1 262 349 - 239 291 - - - - - - -
          Stage 2 419 288 - 499 341 - - - - - - -
 

Approach EB WB NB SB
HCM Control Delay, s 34 38 1 0.1
HCM LOS D E
 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1 SBL SBT SBR
Capacity (veh/h) 750 - - 198 120 813 - -
HCM Lane V/C Ratio 0.114 - - 0.382 0.093 0.011 - -
HCM Control Delay (s) 10.4 - - 34 38 9.5 - -
HCM Lane LOS B - - D E A - -
HCM 95th %tile Q(veh) 0.4 - - 1.7 0.3 0 - -



HCM 2010 TWSC
6: Madison Street & Gas Stn Access 7/20/2016

Madison Plaza  7/6/2016 Existing With Project Conditions - AM Peak Hour Synchro 9 Report
LSA Page 6

Intersection
Int Delay, s/veh 0.3

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Vol, veh/h 0 32 0 820 844 1
Future Vol, veh/h 0 32 0 820 844 1
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 91 91 91 91 91 91
Heavy Vehicles, % 0 0 0 0 0 0
Mvmt Flow 0 35 0 901 927 1
 

Major/Minor Minor2 Major1 Major2
Conflicting Flow All - 464 929 0 - 0
          Stage 1 - - - - - -
          Stage 2 - - - - - -
Critical Hdwy - 7.1 5.3 - - -
Critical Hdwy Stg 1 - - - - - -
Critical Hdwy Stg 2 - - - - - -
Follow-up Hdwy - 3.9 3.1 - - -
Pot Cap-1 Maneuver 0 470 430 - - -
          Stage 1 0 - - - - -
          Stage 2 0 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - 470 430 - - -
Mov Cap-2 Maneuver - - - - - -
          Stage 1 - - - - - -
          Stage 2 - - - - - -
 

Approach EB NB SB
HCM Control Delay, s 13.3 0 0
HCM LOS B
 

Minor Lane/Major Mvmt NBL NBT EBLn1 SBT SBR
Capacity (veh/h) 430 - 470 - -
HCM Lane V/C Ratio - - 0.075 - -
HCM Control Delay (s) 0 - 13.3 - -
HCM Lane LOS A - B - -
HCM 95th %tile Q(veh) 0 - 0.2 - -



HCM 2010 Signalized Intersection Summary
7: Madison Street & SR_91 WB 7/20/2016

Madison Plaza  7/6/2016 Existing With Project Conditions - AM Peak Hour Synchro 9 Report
LSA Page 7

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 0 0 0 311 4 252 297 569 0 0 573 303
Future Volume (veh/h) 0 0 0 311 4 252 297 569 0 0 573 303
Number 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1900 1900 1900 1900 1900 0 0 1900 1900
Adj Flow Rate, veh/h 334 4 271 319 612 0 0 616 326
Adj No. of Lanes 0 1 1 1 2 0 0 3 1
Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93
Percent Heavy Veh, % 0 0 0 0 0 0 0 0 0
Cap, veh/h 416 5 376 674 2409 0 0 1271 396
Arrive On Green 0.23 0.23 0.23 0.74 1.00 0.00 0.00 0.08 0.08
Sat Flow, veh/h 1789 21 1615 1810 3705 0 0 5358 1615
Grp Volume(v), veh/h 338 0 271 319 612 0 0 616 326
Grp Sat Flow(s),veh/h/ln 1811 0 1615 1810 1805 0 0 1729 1615
Q Serve(g_s), s 14.1 0.0 12.4 5.6 0.0 0.0 0.0 9.1 15.9
Cycle Q Clear(g_c), s 14.1 0.0 12.4 5.6 0.0 0.0 0.0 9.1 15.9
Prop In Lane 0.99 1.00 1.00 0.00 0.00 1.00
Lane Grp Cap(c), veh/h 421 0 376 674 2409 0 0 1271 396
V/C Ratio(X) 0.80 0.00 0.72 0.47 0.25 0.00 0.00 0.48 0.82
Avail Cap(c_a), veh/h 566 0 505 674 2409 0 0 1271 396
HCM Platoon Ratio 1.00 1.00 1.00 2.00 2.00 1.00 1.00 0.33 0.33
Upstream Filter(I) 1.00 0.00 1.00 0.95 0.95 0.00 0.00 1.00 1.00
Uniform Delay (d), s/veh 29.0 0.0 28.3 7.1 0.0 0.0 0.0 31.9 35.1
Incr Delay (d2), s/veh 6.0 0.0 3.3 0.5 0.2 0.0 0.0 1.3 17.4
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 7.7 0.0 5.8 2.7 0.1 0.0 0.0 4.5 9.0
LnGrp Delay(d),s/veh 34.9 0.0 31.6 7.6 0.2 0.0 0.0 33.3 52.5
LnGrp LOS C C A A C D
Approach Vol, veh/h 609 931 942
Approach Delay, s/veh 33.4 2.8 39.9
Approach LOS C A D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 5 6 8
Phs Duration (G+Y+Rc), s 57.4 33.8 23.6 22.6
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 46.5 22.9 19.1 24.5
Max Q Clear Time (g_c+I1), s 2.0 7.6 17.9 16.1
Green Ext Time (p_c), s 6.0 4.6 0.7 2.0

Intersection Summary
HCM 2010 Ctrl Delay 24.4
HCM 2010 LOS C



HCM 2010 Signalized Intersection Summary
8: Madison Street & SR_91 EB 7/20/2016

Madison Plaza  7/6/2016 Existing With Project Conditions - AM Peak Hour Synchro 9 Report
LSA Page 8

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 114 22 77 0 0 0 0 752 369 260 623 0
Future Volume (veh/h) 114 22 77 0 0 0 0 752 369 260 623 0
Number 7 4 14 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1900 1900 1900 0 1900 1900 1900 1900 0
Adj Flow Rate, veh/h 121 23 82 0 800 393 277 663 0
Adj No. of Lanes 1 0 1 0 3 1 1 2 0
Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Percent Heavy Veh, % 0 0 0 0 0 0 0 0 0
Cap, veh/h 182 0 162 0 2959 921 324 2886 0
Arrive On Green 0.10 0.10 0.10 0.00 0.19 0.19 0.36 1.00 0.00
Sat Flow, veh/h 1810 0 1615 0 5358 1615 1810 3705 0
Grp Volume(v), veh/h 121 0 82 0 800 393 277 663 0
Grp Sat Flow(s),veh/h/ln1810 0 1615 0 1729 1615 1810 1805 0
Q Serve(g_s), s 5.2 0.0 3.8 0.0 10.6 17.2 11.3 0.0 0.0
Cycle Q Clear(g_c), s 5.2 0.0 3.8 0.0 10.6 17.2 11.3 0.0 0.0
Prop In Lane 1.00 1.00 0.00 1.00 1.00 0.00
Lane Grp Cap(c), veh/h 182 0 162 0 2959 921 324 2886 0
V/C Ratio(X) 0.67 0.00 0.51 0.00 0.27 0.43 0.86 0.23 0.00
Avail Cap(c_a), veh/h 430 0 384 0 2959 921 498 2886 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 0.33 0.33 2.00 2.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 0.00 0.70 0.70 0.92 0.92 0.00
Uniform Delay (d), s/veh 34.7 0.0 34.1 0.0 18.2 20.9 24.7 0.0 0.0
Incr Delay (d2), s/veh 4.1 0.0 2.4 0.0 0.2 1.0 8.2 0.2 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln2.8 0.0 1.8 0.0 5.1 8.0 6.3 0.1 0.0
LnGrp Delay(d),s/veh 38.8 0.0 36.5 0.0 18.4 21.9 32.9 0.2 0.0
LnGrp LOS D D B C C A
Approach Vol, veh/h 203 1193 940
Approach Delay, s/veh 37.9 19.5 9.8
Approach LOS D B A

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 6
Phs Duration (G+Y+Rc), s18.3 49.6 12.0 68.0
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s21.5 26.5 18.5 52.5
Max Q Clear Time (g_c+I1), s13.3 19.2 7.2 2.0
Green Ext Time (p_c), s 0.5 5.6 0.4 18.3

Intersection Summary
HCM 2010 Ctrl Delay 17.2
HCM 2010 LOS B



HCM 2010 Signalized Intersection Summary
9: Madison Street & Indiana Ave 7/20/2016

Madison Plaza  7/6/2016 Existing With Project Conditions - AM Peak Hour Synchro 9 Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 218 767 36 21 156 306 35 599 38 221 309 170
Future Volume (veh/h) 218 767 36 21 156 306 35 599 38 221 309 170
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Adj Flow Rate, veh/h 237 834 39 23 170 333 38 651 41 240 336 185
Adj No. of Lanes 1 2 0 1 2 0 1 2 0 1 2 0
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 0 0 0 0 0 0 0 0 0 0 0 0
Cap, veh/h 286 1221 57 75 417 373 178 877 55 284 708 382
Arrive On Green 0.16 0.35 0.35 0.04 0.23 0.23 0.10 0.25 0.25 0.26 0.52 0.52
Sat Flow, veh/h 1810 3512 164 1810 1805 1615 1810 3450 217 1810 2266 1223
Grp Volume(v), veh/h 237 429 444 23 170 333 38 340 352 240 266 255
Grp Sat Flow(s),veh/h/ln1810 1805 1871 1810 1805 1615 1810 1805 1862 1810 1805 1684
Q Serve(g_s), s 10.2 16.2 16.3 1.0 6.4 16.0 1.5 13.9 13.9 10.1 7.5 7.7
Cycle Q Clear(g_c), s 10.2 16.2 16.3 1.0 6.4 16.0 1.5 13.9 13.9 10.1 7.5 7.7
Prop In Lane 1.00 0.09 1.00 1.00 1.00 0.12 1.00 0.73
Lane Grp Cap(c), veh/h 286 628 651 75 417 373 178 459 473 284 564 526
V/C Ratio(X) 0.83 0.68 0.68 0.31 0.41 0.89 0.21 0.74 0.74 0.85 0.47 0.48
Avail Cap(c_a), veh/h 294 628 651 170 417 373 178 459 473 294 564 526
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.67 1.67 1.67
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.98 0.98 0.98
Uniform Delay (d), s/veh 32.6 22.3 22.3 37.2 26.1 29.8 33.2 27.4 27.4 28.6 14.9 15.0
Incr Delay (d2), s/veh 17.4 3.0 2.9 2.3 0.6 22.6 0.6 10.3 10.1 19.1 2.8 3.1
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln6.4 8.6 8.9 0.5 3.2 9.5 0.8 8.2 8.5 6.5 4.1 4.0
LnGrp Delay(d),s/veh 50.0 25.4 25.3 39.5 26.7 52.4 33.8 37.8 37.5 47.7 17.7 18.1
LnGrp LOS D C C D C D C D D D B B
Approach Vol, veh/h 1110 526 730 761
Approach Delay, s/veh 30.6 43.6 37.4 27.3
Approach LOS C D D C

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s16.5 24.3 7.3 31.8 11.9 29.0 16.6 22.5
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s12.5 19.0 7.0 23.5 7.0 24.5 12.5 18.0
Max Q Clear Time (g_c+I1), s12.1 15.9 3.0 18.3 3.5 9.7 12.2 18.0
Green Ext Time (p_c), s 0.0 1.3 0.0 2.8 1.4 2.8 0.0 0.0

Intersection Summary
HCM 2010 Ctrl Delay 33.6
HCM 2010 LOS C



HCM 2010 TWSC
10: Madison Street & Evans Street 7/20/2016

Madison Plaza  7/6/2016 Existing With Project Conditions - AM Peak Hour Synchro 9 Report
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Intersection
Int Delay, s/veh 3.5

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 43 9 25 2 9 65 13 565 8 26 263 29
Future Vol, veh/h 43 9 25 2 9 65 13 565 8 26 263 29
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - - 80 - - 70 - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 92 92 92 92 92 92 92 92 92 92 92 92
Heavy Vehicles, % 0 0 0 0 0 0 0 0 0 0 0 0
Mvmt Flow 47 10 27 2 10 71 14 614 9 28 286 32
 

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 1045 1009 302 1024 1021 618 317 0 0 623 0 0
          Stage 1 358 358 - 647 647 - - - - - - -
          Stage 2 687 651 - 377 374 - - - - - - -
Critical Hdwy 7.1 6.5 6.2 7.1 6.5 6.2 4.1 - - 4.1 - -
Critical Hdwy Stg 1 6.1 5.5 - 6.1 5.5 - - - - - - -
Critical Hdwy Stg 2 6.1 5.5 - 6.1 5.5 - - - - - - -
Follow-up Hdwy 3.5 4 3.3 3.5 4 3.3 2.2 - - 2.2 - -
Pot Cap-1 Maneuver 209 242 742 216 238 493 1255 - - 968 - -
          Stage 1 664 631 - 463 470 - - - - - - -
          Stage 2 440 468 - 649 621 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 168 232 742 195 229 493 1255 - - 968 - -
Mov Cap-2 Maneuver 168 232 - 195 229 - - - - - - -
          Stage 1 657 613 - 458 465 - - - - - - -
          Stage 2 365 463 - 597 603 - - - - - - -
 

Approach EB WB NB SB
HCM Control Delay, s 28.7 15.7 0.2 0.7
HCM LOS D C
 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1 SBL SBT SBR
Capacity (veh/h) 1255 - - 234 419 968 - -
HCM Lane V/C Ratio 0.011 - - 0.358 0.197 0.029 - -
HCM Control Delay (s) 7.9 - - 28.7 15.7 8.8 - -
HCM Lane LOS A - - D C A - -
HCM 95th %tile Q(veh) 0 - - 1.5 0.7 0.1 - -



HCM 2010 Signalized Intersection Summary
1: Madison Street & Magnolia Ave 7/20/2016

Madison Plaza  7/6/2016 Existing With Project Conditions - PM Peak Hour Synchro 9 Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 92 688 174 259 632 38 105 369 122 37 473 86
Future Volume (veh/h) 92 688 174 259 632 38 105 369 122 37 473 86
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Adj Flow Rate, veh/h 98 732 185 276 672 40 112 393 130 39 503 91
Adj No. of Lanes 1 2 0 1 2 0 1 2 0 1 2 0
Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Percent Heavy Veh, % 0 0 0 0 0 0 0 0 0 0 0 0
Cap, veh/h 152 785 198 317 1268 75 172 686 224 170 780 140
Arrive On Green 0.08 0.28 0.28 0.17 0.37 0.37 0.03 0.08 0.08 0.09 0.25 0.25
Sat Flow, veh/h 1810 2856 722 1810 3463 206 1810 2676 875 1810 3057 551
Grp Volume(v), veh/h 98 463 454 276 350 362 112 264 259 39 296 298
Grp Sat Flow(s),veh/h/ln 1810 1805 1773 1810 1805 1864 1810 1805 1746 1810 1805 1803
Q Serve(g_s), s 4.2 20.0 20.0 11.9 12.2 12.2 4.9 11.2 11.4 1.6 11.7 11.8
Cycle Q Clear(g_c), s 4.2 20.0 20.0 11.9 12.2 12.2 4.9 11.2 11.4 1.6 11.7 11.8
Prop In Lane 1.00 0.41 1.00 0.11 1.00 0.50 1.00 0.31
Lane Grp Cap(c), veh/h 152 496 487 317 661 682 172 463 447 170 460 460
V/C Ratio(X) 0.65 0.93 0.93 0.87 0.53 0.53 0.65 0.57 0.58 0.23 0.64 0.65
Avail Cap(c_a), veh/h 222 496 487 317 661 682 172 463 447 170 460 460
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 0.33 0.33 0.33 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 0.98 0.98 0.98 1.00 1.00 1.00
Uniform Delay (d), s/veh 35.5 28.3 28.3 32.1 19.9 19.9 37.4 32.4 32.5 33.6 26.6 26.6
Incr Delay (d2), s/veh 4.5 24.6 24.9 22.2 0.8 0.8 8.2 4.9 5.3 0.7 6.8 6.9
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 2.3 13.3 13.1 7.9 6.2 6.4 2.9 6.2 6.2 0.8 6.7 6.8
LnGrp Delay(d),s/veh 40.0 52.9 53.2 54.4 20.7 20.7 45.7 37.3 37.8 34.3 33.3 33.5
LnGrp LOS D D D D C C D D D C C C
Approach Vol, veh/h 1015 988 635 633
Approach Delay, s/veh 51.8 30.1 39.0 33.5
Approach LOS D C D C

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 11.5 24.5 18.0 26.0 11.6 24.4 10.7 33.3
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 7.0 20.0 13.5 21.5 7.1 19.9 9.3 25.7
Max Q Clear Time (g_c+I1), s 3.6 13.4 13.9 22.0 6.9 13.8 6.2 14.2
Green Ext Time (p_c), s 0.1 1.7 0.0 0.0 0.0 1.9 0.1 4.1

Intersection Summary
HCM 2010 Ctrl Delay 39.2
HCM 2010 LOS D



HCM 2010 Signalized Intersection Summary
2: Madison Street & Elementary School Exit 7/20/2016
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LSA Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 0 0 1 31 1 25 1 608 0 0 846 0
Future Volume (veh/h) 0 0 1 31 1 25 1 608 0 0 846 0
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1900 1900 1900 1900 1900 1900 1900 1900 0 0 1900 1900
Adj Flow Rate, veh/h 0 0 1 36 1 29 1 715 0 0 995 0
Adj No. of Lanes 0 1 0 1 0 1 0 2 0 0 2 0
Peak Hour Factor 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85
Percent Heavy Veh, % 0 0 0 0 0 0 0 0 0 0 0 0
Cap, veh/h 0 0 80 98 0 249 45 2641 0 0 2692 0
Arrive On Green 0.00 0.00 0.05 0.05 0.15 0.15 1.00 1.00 0.00 0.00 1.00 0.00
Sat Flow, veh/h 0 0 1615 1810 0 1615 0 3627 0 0 3800 0
Grp Volume(v), veh/h 0 0 1 36 0 29 384 332 0 0 995 0
Grp Sat Flow(s),veh/h/ln 0 0 1615 1810 0 1615 1899 1643 0 0 1805 0
Q Serve(g_s), s 0.0 0.0 0.0 1.5 0.0 1.2 0.0 0.0 0.0 0.0 0.0 0.0
Cycle Q Clear(g_c), s 0.0 0.0 0.0 1.5 0.0 1.2 0.0 0.0 0.0 0.0 0.0 0.0
Prop In Lane 0.00 1.00 1.00 1.00 0.00 0.00 0.00 0.00
Lane Grp Cap(c), veh/h 0 0 80 98 0 249 1461 1225 0 0 2692 0
V/C Ratio(X) 0.00 0.00 0.01 0.37 0.00 0.12 0.26 0.27 0.00 0.00 0.37 0.00
Avail Cap(c_a), veh/h 0 0 373 204 0 636 1461 1225 0 0 2692 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 2.00 2.00 1.00 1.00 2.00 2.00
Upstream Filter(I) 0.00 0.00 1.00 1.00 0.00 1.00 1.00 1.00 0.00 0.00 0.68 0.00
Uniform Delay (d), s/veh 0.0 0.0 36.1 36.5 0.0 29.1 0.0 0.0 0.0 0.0 0.0 0.0
Incr Delay (d2), s/veh 0.0 0.0 0.1 2.3 0.0 0.2 0.4 0.5 0.0 0.0 0.3 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln0.0 0.0 0.0 0.8 0.0 0.6 0.2 0.2 0.0 0.0 0.1 0.0
LnGrp Delay(d),s/veh 0.0 0.0 36.2 38.7 0.0 29.3 0.4 0.5 0.0 0.0 0.3 0.0
LnGrp LOS D D C A A A
Approach Vol, veh/h 1 65 716 995
Approach Delay, s/veh 36.2 34.5 0.5 0.3
Approach LOS D C A A

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 3 4 6 8
Phs Duration (G+Y+Rc), s 63.7 8.4 8.0 63.7 16.3
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 40.0 8.5 18.0 40.0 31.0
Max Q Clear Time (g_c+I1), s 2.0 3.5 2.0 2.0 3.2
Green Ext Time (p_c), s 16.5 0.0 0.0 16.5 0.2

Intersection Summary
HCM 2010 Ctrl Delay 1.6
HCM 2010 LOS A



HCM 2010 TWSC
3: Madison Street & Orchard Street/elementary School Entry 7/20/2016
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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 8 10 67 0 0 0 82 601 15 35 803 39
Future Vol, veh/h 8 10 67 0 0 0 82 601 15 35 803 39
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - - - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 90 90 90 90 90 90 90 90 90 90 90 90
Heavy Vehicles, % 0 0 0 0 0 0 0 0 0 0 0 0
Mvmt Flow 4 11 74 0 0 0 91 668 17 39 892 43
 

Major/Minor Minor2 Major1 Major2
Conflicting Flow All 1508 1859 468 936 0 0 684 0 0
          Stage 1 992 992 - - - - - - -
          Stage 2 516 867 - - - - - - -
Critical Hdwy 6.8 6.5 6.9 4.1 - - 4.1 - -
Critical Hdwy Stg 1 5.8 5.5 - - - - - - -
Critical Hdwy Stg 2 5.8 5.5 - - - - - - -
Follow-up Hdwy 3.5 4 3.3 2.2 - - 2.2 - -
Pot Cap-1 Maneuver 114 74 547 740 - - 919 - -
          Stage 1 324 326 - - - - - - -
          Stage 2 570 373 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 83 0 547 740 - - 919 - -
Mov Cap-2 Maneuver 83 0 - - - - - - -
          Stage 1 295 0 - - - - - - -
          Stage 2 457 0 - - - - - - -
 

Approach EB NB SB
HCM Control Delay, s 16 1.2 0.4
HCM LOS C
 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1 SBL SBT SBR
Capacity (veh/h) 740 - - 416 919 - -
HCM Lane V/C Ratio 0.123 - - 0.216 0.042 - -
HCM Control Delay (s) 10.5 - - 16 9.1 - -
HCM Lane LOS B - - C A - -
HCM 95th %tile Q(veh) 0.4 - - 0.8 0.1 - -



HCM 2010 Signalized Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 78 6 122 137 9 60 164 583 47 84 744 77
Future Volume (veh/h) 78 6 122 137 9 60 164 583 47 84 744 77
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Adj Flow Rate, veh/h 87 7 136 152 10 67 182 648 52 93 827 86
Adj No. of Lanes 0 1 0 0 1 0 1 2 0 1 2 0
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Percent Heavy Veh, % 0 0 0 0 0 0 0 0 0 0 0 0
Cap, veh/h 176 33 214 258 24 86 340 1354 109 408 1444 150
Arrive On Green 0.22 0.22 0.22 0.22 0.22 0.22 0.25 0.53 0.53 0.45 0.88 0.88
Sat Flow, veh/h 509 149 952 815 107 381 1810 3386 271 1810 3301 343
Grp Volume(v), veh/h 230 0 0 229 0 0 182 345 355 93 452 461
Grp Sat Flow(s),veh/h/ln 1610 0 0 1304 0 0 1810 1805 1852 1810 1805 1839
Q Serve(g_s), s 0.0 0.0 0.0 3.5 0.0 0.0 7.0 9.6 9.6 2.5 5.0 5.0
Cycle Q Clear(g_c), s 10.0 0.0 0.0 13.5 0.0 0.0 7.0 9.6 9.6 2.5 5.0 5.0
Prop In Lane 0.38 0.59 0.66 0.29 1.00 0.15 1.00 0.19
Lane Grp Cap(c), veh/h 424 0 0 368 0 0 340 722 741 408 790 805
V/C Ratio(X) 0.54 0.00 0.00 0.62 0.00 0.00 0.54 0.48 0.48 0.23 0.57 0.57
Avail Cap(c_a), veh/h 556 0 0 488 0 0 340 722 741 408 790 805
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.33 1.33 1.33 2.00 2.00 2.00
Upstream Filter(I) 1.00 0.00 0.00 1.00 0.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 27.9 0.0 0.0 29.3 0.0 0.0 27.0 13.5 13.5 17.7 3.1 3.1
Incr Delay (d2), s/veh 1.1 0.0 0.0 1.7 0.0 0.0 1.6 2.3 2.2 0.3 3.0 3.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 4.7 0.0 0.0 4.9 0.0 0.0 3.6 5.2 5.3 1.3 2.9 3.0
LnGrp Delay(d),s/veh 29.0 0.0 0.0 31.0 0.0 0.0 28.6 15.7 15.7 18.0 6.1 6.1
LnGrp LOS C C C B B B A A
Approach Vol, veh/h 230 229 882 1006
Approach Delay, s/veh 29.0 31.0 18.4 7.2
Approach LOS C C B A

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 22.0 36.0 22.0 19.0 39.0 22.0
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 10.5 31.5 24.5 7.5 34.5 24.5
Max Q Clear Time (g_c+I1), s 4.5 11.6 12.0 9.0 7.0 15.5
Green Ext Time (p_c), s 0.4 4.3 2.4 0.0 6.6 2.0

Intersection Summary
HCM 2010 Ctrl Delay 15.9
HCM 2010 LOS B



HCM 2010 TWSC
5: Madison Street & Proj DWY 2 7/20/2016

Madison Plaza  7/6/2016 Existing With Project Conditions - PM Peak Hour Synchro 9 Report
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Intersection
Int Delay, s/veh 11.3

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 44 0 98 17 1 31 95 719 47 23 902 78
Future Vol, veh/h 44 0 98 17 1 31 95 719 47 23 902 78
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - - 60 - - 70 - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 95 95 95 95 95 95 95 95 95 95 95 95
Heavy Vehicles, % 0 0 0 0 0 0 0 0 0 0 0 0
Mvmt Flow 46 0 103 18 1 33 100 757 49 24 949 82
 

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 1618 2045 516 1505 2062 403 1032 0 0 806 0 0
          Stage 1 1039 1039 - 982 982 - - - - - - -
          Stage 2 579 1006 - 523 1080 - - - - - - -
Critical Hdwy 7.5 6.5 6.9 7.5 6.5 6.9 4.1 - - 4.1 - -
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 3.5 4 3.3 3.5 4 3.3 2.2 - - 2.2 - -
Pot Cap-1 Maneuver 70 57 509 85 55 603 681 - - 828 - -
          Stage 1 250 310 - 271 330 - - - - - - -
          Stage 2 473 321 - 510 297 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 57 47 509 59 46 603 681 - - 828 - -
Mov Cap-2 Maneuver 57 47 - 59 46 - - - - - - -
          Stage 1 213 301 - 231 282 - - - - - - -
          Stage 2 380 274 - 395 288 - - - - - - -
 

Approach EB WB NB SB
HCM Control Delay, s 139.2 46.8 1.2 0.2
HCM LOS F E
 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1 SBL SBT SBR
Capacity (veh/h) 681 - - 147 136 828 - -
HCM Lane V/C Ratio 0.147 - - 1.017 0.379 0.029 - -
HCM Control Delay (s) 11.2 - - 139.2 46.8 9.5 - -
HCM Lane LOS B - - F E A - -
HCM 95th %tile Q(veh) 0.5 - - 7.6 1.6 0.1 - -



HCM 2010 TWSC
6: Madison Street & Gas Stn Access 7/20/2016

Madison Plaza  7/6/2016 Existing With Project Conditions - PM Peak Hour Synchro 9 Report
LSA Page 6

Intersection
Int Delay, s/veh 0.2

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Vol, veh/h 0 26 0 860 1011 6
Future Vol, veh/h 0 26 0 860 1011 6
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 91 91 91 91 91 91
Heavy Vehicles, % 0 0 0 0 0 0
Mvmt Flow 0 29 0 945 1111 7
 

Major/Minor Minor2 Major1 Major2
Conflicting Flow All - 559 1118 0 - 0
          Stage 1 - - - - - -
          Stage 2 - - - - - -
Critical Hdwy - 7.1 5.3 - - -
Critical Hdwy Stg 1 - - - - - -
Critical Hdwy Stg 2 - - - - - -
Follow-up Hdwy - 3.9 3.1 - - -
Pot Cap-1 Maneuver 0 409 349 - - -
          Stage 1 0 - - - - -
          Stage 2 0 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - 409 349 - - -
Mov Cap-2 Maneuver - - - - - -
          Stage 1 - - - - - -
          Stage 2 - - - - - -
 

Approach EB NB SB
HCM Control Delay, s 14.5 0 0
HCM LOS B
 

Minor Lane/Major Mvmt NBL NBT EBLn1 SBT SBR
Capacity (veh/h) 349 - 409 - -
HCM Lane V/C Ratio - - 0.07 - -
HCM Control Delay (s) 0 - 14.5 - -
HCM Lane LOS A - B - -
HCM 95th %tile Q(veh) 0 - 0.2 - -



HCM 2010 Signalized Intersection Summary
7: Madison Street & SR_91 WB 7/20/2016

Madison Plaza  7/6/2016 Existing With Project Conditions - PM Peak Hour Synchro 9 Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 0 0 0 208 1 221 260 639 0 0 742 296
Future Volume (veh/h) 0 0 0 208 1 221 260 639 0 0 742 296
Number 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1900 1900 1900 1900 1900 0 0 1900 1900
Adj Flow Rate, veh/h 210 1 223 263 645 0 0 749 299
Adj No. of Lanes 0 1 1 1 2 0 0 3 1
Peak Hour Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
Percent Heavy Veh, % 0 0 0 0 0 0 0 0 0
Cap, veh/h 322 2 289 694 2604 0 0 1491 464
Arrive On Green 0.18 0.18 0.18 0.77 1.00 0.00 0.00 0.38 0.38
Sat Flow, veh/h 1801 9 1615 1810 3705 0 0 5358 1615
Grp Volume(v), veh/h 211 0 223 263 645 0 0 749 299
Grp Sat Flow(s),veh/h/ln 1810 0 1615 1810 1805 0 0 1729 1615
Q Serve(g_s), s 8.7 0.0 10.5 3.8 0.0 0.0 0.0 8.8 12.1
Cycle Q Clear(g_c), s 8.7 0.0 10.5 3.8 0.0 0.0 0.0 8.8 12.1
Prop In Lane 1.00 1.00 1.00 0.00 0.00 1.00
Lane Grp Cap(c), veh/h 324 0 289 694 2604 0 0 1491 464
V/C Ratio(X) 0.65 0.00 0.77 0.38 0.25 0.00 0.00 0.50 0.64
Avail Cap(c_a), veh/h 475 0 424 694 2604 0 0 1491 464
HCM Platoon Ratio 1.00 1.00 1.00 2.00 2.00 1.00 1.00 1.33 1.33
Upstream Filter(I) 1.00 0.00 1.00 0.94 0.94 0.00 0.00 1.00 1.00
Uniform Delay (d), s/veh 30.5 0.0 31.3 6.2 0.0 0.0 0.0 20.3 21.4
Incr Delay (d2), s/veh 2.2 0.0 5.2 0.3 0.2 0.0 0.0 1.2 6.7
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 4.5 0.0 5.1 1.8 0.1 0.0 0.0 4.3 6.2
LnGrp Delay(d),s/veh 32.8 0.0 36.5 6.5 0.2 0.0 0.0 21.5 28.1
LnGrp LOS C D A A C C
Approach Vol, veh/h 434 908 1048
Approach Delay, s/veh 34.7 2.0 23.4
Approach LOS C A C

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 5 6 8
Phs Duration (G+Y+Rc), s 61.7 34.7 27.0 18.3
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 50.5 23.5 22.5 20.5
Max Q Clear Time (g_c+I1), s 2.0 5.8 14.1 12.5
Green Ext Time (p_c), s 6.1 5.0 3.9 1.3

Intersection Summary
HCM 2010 Ctrl Delay 17.3
HCM 2010 LOS B



HCM 2010 Signalized Intersection Summary
8: Madison Street & SR_91 EB 7/20/2016
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 164 3 144 0 0 0 0 735 396 236 714 0
Future Volume (veh/h) 164 3 144 0 0 0 0 735 396 236 714 0
Number 7 4 14 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1900 1900 1900 0 1900 1900 1900 1900 0
Adj Flow Rate, veh/h 171 3 150 0 766 412 246 744 0
Adj No. of Lanes 1 0 1 0 3 1 1 2 0
Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96
Percent Heavy Veh, % 0 0 0 0 0 0 0 0 0
Cap, veh/h 237 0 211 0 2889 900 293 2776 0
Arrive On Green 0.13 0.13 0.13 0.00 0.18 0.18 0.32 1.00 0.00
Sat Flow, veh/h 1810 0 1615 0 5358 1615 1810 3705 0
Grp Volume(v), veh/h 171 0 150 0 766 412 246 744 0
Grp Sat Flow(s),veh/h/ln1810 0 1615 0 1729 1615 1810 1805 0
Q Serve(g_s), s 7.3 0.0 7.1 0.0 10.1 18.2 10.1 0.0 0.0
Cycle Q Clear(g_c), s 7.3 0.0 7.1 0.0 10.1 18.2 10.1 0.0 0.0
Prop In Lane 1.00 1.00 0.00 1.00 1.00 0.00
Lane Grp Cap(c), veh/h 237 0 211 0 2889 900 293 2776 0
V/C Ratio(X) 0.72 0.00 0.71 0.00 0.27 0.46 0.84 0.27 0.00
Avail Cap(c_a), veh/h 452 0 404 0 2889 900 452 2776 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 0.33 0.33 2.00 2.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 0.00 0.63 0.63 0.92 0.92 0.00
Uniform Delay (d), s/veh 33.4 0.0 33.3 0.0 18.6 21.9 26.1 0.0 0.0
Incr Delay (d2), s/veh 4.1 0.0 4.3 0.0 0.1 1.1 7.6 0.2 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln3.9 0.0 3.4 0.0 4.9 8.4 5.5 0.1 0.0
LnGrp Delay(d),s/veh 37.5 0.0 37.6 0.0 18.7 22.9 33.7 0.2 0.0
LnGrp LOS D D B C C A
Approach Vol, veh/h 321 1178 990
Approach Delay, s/veh 37.6 20.2 8.5
Approach LOS D C A

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 6
Phs Duration (G+Y+Rc), s17.0 48.6 14.5 65.5
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s19.5 27.5 19.5 51.5
Max Q Clear Time (g_c+I1), s12.1 20.2 9.3 2.0
Green Ext Time (p_c), s 0.4 5.7 0.7 19.2

Intersection Summary
HCM 2010 Ctrl Delay 17.8
HCM 2010 LOS B



HCM 2010 Signalized Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 284 551 85 59 231 328 59 518 40 231 530 98
Future Volume (veh/h) 284 551 85 59 231 328 59 518 40 231 530 98
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Adj Flow Rate, veh/h 299 580 89 62 243 345 62 545 42 243 558 103
Adj No. of Lanes 1 2 0 1 2 0 1 2 0 1 2 0
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 0 0 0 0 0 0 0 0 0 0 0 0
Cap, veh/h 317 1050 161 130 417 373 170 828 64 271 914 168
Arrive On Green 0.17 0.33 0.33 0.07 0.23 0.23 0.09 0.24 0.24 0.15 0.30 0.30
Sat Flow, veh/h 1810 3140 481 1810 1805 1615 1810 3398 261 1810 3046 560
Grp Volume(v), veh/h 299 333 336 62 243 345 62 289 298 243 330 331
Grp Sat Flow(s),veh/h/ln1810 1805 1815 1810 1805 1615 1810 1805 1854 1810 1805 1801
Q Serve(g_s), s 13.1 12.0 12.1 2.6 9.6 16.7 2.6 11.5 11.6 10.5 12.5 12.6
Cycle Q Clear(g_c), s 13.1 12.0 12.1 2.6 9.6 16.7 2.6 11.5 11.6 10.5 12.5 12.6
Prop In Lane 1.00 0.26 1.00 1.00 1.00 0.14 1.00 0.31
Lane Grp Cap(c), veh/h 317 604 607 130 417 373 170 440 452 271 542 540
V/C Ratio(X) 0.94 0.55 0.55 0.48 0.58 0.92 0.37 0.66 0.66 0.90 0.61 0.61
Avail Cap(c_a), veh/h 317 604 607 170 417 373 170 440 452 271 542 540
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.96 0.96 0.96
Uniform Delay (d), s/veh 32.6 21.7 21.7 35.7 27.3 30.1 34.0 27.2 27.3 33.4 24.0 24.0
Incr Delay (d2), s/veh 36.0 1.1 1.1 2.7 2.0 28.2 1.3 7.5 7.4 28.5 4.9 4.9
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln9.6 6.2 6.3 1.4 5.0 10.3 1.4 6.6 6.8 7.4 7.0 7.0
LnGrp Delay(d),s/veh 68.7 22.8 22.8 38.4 29.4 58.3 35.3 34.7 34.6 61.8 28.8 28.9
LnGrp LOS E C C D C E D C C E C C
Approach Vol, veh/h 968 650 649 904
Approach Delay, s/veh 37.0 45.6 34.7 37.8
Approach LOS D D C D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s16.0 23.5 9.7 30.8 11.5 28.0 18.0 22.5
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s11.5 19.0 7.0 24.5 7.0 23.5 13.5 18.0
Max Q Clear Time (g_c+I1), s12.5 13.6 4.6 14.1 4.6 14.6 15.1 18.7
Green Ext Time (p_c), s 0.0 1.8 0.0 5.6 0.9 2.7 0.0 0.0

Intersection Summary
HCM 2010 Ctrl Delay 38.5
HCM 2010 LOS D



HCM 2010 TWSC
10: Madison Street & Evans Street 7/20/2016

Madison Plaza  7/6/2016 Existing With Project Conditions - PM Peak Hour Synchro 9 Report
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Intersection
Int Delay, s/veh 4.7

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 49 5 30 4 3 58 26 452 15 76 527 43
Future Vol, veh/h 49 5 30 4 3 58 26 452 15 76 527 43
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - - 80 - - 70 - -
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 0 0 0 0 0 0 0 0 0 0 0
Mvmt Flow 51 5 31 4 3 60 27 471 16 79 549 45
 

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 1295 1271 571 1281 1285 479 594 0 0 486 0 0
          Stage 1 730 730 - 533 533 - - - - - - -
          Stage 2 565 541 - 748 752 - - - - - - -
Critical Hdwy 7.1 6.5 6.2 7.1 6.5 6.2 4.1 - - 4.1 - -
Critical Hdwy Stg 1 6.1 5.5 - 6.1 5.5 - - - - - - -
Critical Hdwy Stg 2 6.1 5.5 - 6.1 5.5 - - - - - - -
Follow-up Hdwy 3.5 4 3.3 3.5 4 3.3 2.2 - - 2.2 - -
Pot Cap-1 Maneuver 141 169 524 144 166 591 992 - - 1087 - -
          Stage 1 417 431 - 534 528 - - - - - - -
          Stage 2 513 524 - 408 421 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 115 152 524 122 150 591 992 - - 1087 - -
Mov Cap-2 Maneuver 115 152 - 122 150 - - - - - - -
          Stage 1 406 400 - 519 514 - - - - - - -
          Stage 2 445 510 - 351 390 - - - - - - -
 

Approach EB WB NB SB
HCM Control Delay, s 50.1 14.9 0.5 1
HCM LOS F B
 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1 SBL SBT SBR
Capacity (veh/h) 992 - - 163 431 1087 - -
HCM Lane V/C Ratio 0.027 - - 0.537 0.157 0.073 - -
HCM Control Delay (s) 8.7 - - 50.1 14.9 8.6 - -
HCM Lane LOS A - - F B A - -
HCM 95th %tile Q(veh) 0.1 - - 2.7 0.6 0.2 - -



HCM 2010 Signalized Intersection Summary
1: Madison Street & Magnolia Ave 7/6/2016

Madison Plaza  7/6/2016 Project Completion Conditions - AM Peak Hour Synchro 9 Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 149 824 138 138 475 54 121 427 146 48 453 175
Future Volume (veh/h) 149 824 138 138 475 54 121 427 146 48 453 175
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Adj Flow Rate, veh/h 182 1005 168 168 579 66 148 521 178 59 552 213
Adj No. of Lanes 1 2 0 1 2 0 1 2 0 1 2 0
Peak Hour Factor 0.82 0.82 0.82 0.82 0.82 0.82 0.82 0.82 0.82 0.82 0.82 0.82
Percent Heavy Veh, % 0 0 0 0 0 0 0 0 0 0 0 0
Cap, veh/h 230 1022 171 204 1030 117 181 698 237 170 657 253
Arrive On Green 0.13 0.33 0.33 0.11 0.32 0.32 0.20 0.53 0.53 0.09 0.26 0.26
Sat Flow, veh/h 1810 3097 517 1810 3268 372 1810 2646 900 1810 2551 981
Grp Volume(v), veh/h 182 585 588 168 319 326 148 355 344 59 390 375
Grp Sat Flow(s),veh/h/ln 1810 1805 1809 1810 1805 1834 1810 1805 1741 1810 1805 1727
Q Serve(g_s), s 7.8 25.7 25.8 7.3 11.8 11.8 6.3 12.2 12.4 2.4 16.4 16.5
Cycle Q Clear(g_c), s 7.8 25.7 25.8 7.3 11.8 11.8 6.3 12.2 12.4 2.4 16.4 16.5
Prop In Lane 1.00 0.29 1.00 0.20 1.00 0.52 1.00 0.57
Lane Grp Cap(c), veh/h 230 596 597 204 569 578 181 476 459 170 465 445
V/C Ratio(X) 0.79 0.98 0.98 0.83 0.56 0.56 0.82 0.74 0.75 0.35 0.84 0.84
Avail Cap(c_a), veh/h 258 596 597 204 569 578 181 476 459 170 465 445
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 2.00 2.00 2.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 0.98 0.98 0.98 1.00 1.00 1.00
Uniform Delay (d), s/veh 33.9 26.6 26.6 34.7 22.8 22.8 31.3 16.8 16.8 34.0 28.1 28.2
Incr Delay (d2), s/veh 13.8 32.4 32.8 23.4 1.3 1.3 24.1 9.9 10.5 1.2 16.5 17.4
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 4.8 18.0 18.2 5.0 6.1 6.2 4.3 7.2 7.1 1.3 10.3 10.0
LnGrp Delay(d),s/veh 47.7 58.9 59.4 58.1 24.0 24.1 55.4 26.7 27.3 35.2 44.6 45.6
LnGrp LOS D E E E C C E C C D D D
Approach Vol, veh/h 1355 813 847 824
Approach Delay, s/veh 57.6 31.1 32.0 44.4
Approach LOS E C C D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 11.5 25.1 13.0 30.4 12.0 24.6 14.2 29.2
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 7.0 20.6 8.5 25.9 7.5 20.1 10.9 23.5
Max Q Clear Time (g_c+I1), s 4.4 14.4 9.3 27.8 8.3 18.5 9.8 13.8
Green Ext Time (p_c), s 1.3 2.3 0.0 0.0 0.0 0.8 0.1 7.1

Intersection Summary
HCM 2010 Ctrl Delay 43.5
HCM 2010 LOS D



HCM 2010 Signalized Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 0 0 0 121 0 83 0 575 0 0 720 0
Future Volume (veh/h) 0 0 0 121 0 83 0 575 0 0 720 0
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1900 1900 1900 1900 0 1900 0 1900 0 0 1900 1900
Adj Flow Rate, veh/h 0 0 0 142 0 98 0 676 0 0 847 0
Adj No. of Lanes 0 1 0 1 0 1 0 2 0 0 2 0
Peak Hour Factor 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85
Percent Heavy Veh, % 0 0 0 0 0 0 0 0 0 0 0 0
Cap, veh/h 0 2 0 191 0 0 0 2868 0 0 2868 0
Arrive On Green 0.00 0.00 0.00 0.11 0.00 0.01 0.00 1.00 0.00 0.00 1.00 0.00
Sat Flow, veh/h 0-76000 0 1810 142 0 3800 0 0 3800 0
Grp Volume(v), veh/h 0 0 0 142 40.4 0 676 0 0 847 0
Grp Sat Flow(s),veh/h/ln 0 1900 0 1810 D 0 1805 0 0 1805 0
Q Serve(g_s), s 0.0 0.0 0.0 6.1 0.0 0.0 0.0 0.0 0.0 0.0
Cycle Q Clear(g_c), s 0.0 0.0 0.0 6.1 0.0 0.0 0.0 0.0 0.0 0.0
Prop In Lane 0.00 0.00 1.00 0.00 0.00 0.00 0.00
Lane Grp Cap(c), veh/h 0 2 0 191 0 2868 0 0 2868 0
V/C Ratio(X) 0.00 0.00 0.00 0.74 0.00 0.24 0.00 0.00 0.30 0.00
Avail Cap(c_a), veh/h 0 439 0 362 0 2868 0 0 2868 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 2.00 1.00 1.00 2.00 2.00
Upstream Filter(I) 0.00 0.00 0.00 1.00 0.00 1.00 0.00 0.00 0.47 0.00
Uniform Delay (d), s/veh 0.0 0.0 0.0 34.7 0.0 0.0 0.0 0.0 0.0 0.0
Incr Delay (d2), s/veh 0.0 0.0 0.0 5.7 0.0 0.2 0.0 0.0 0.1 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln0.0 0.0 0.0 3.3 0.0 0.1 0.0 0.0 0.0 0.0
LnGrp Delay(d),s/veh 0.0 0.0 0.0 40.4 0.0 0.2 0.0 0.0 0.1 0.0
LnGrp LOS D A A
Approach Vol, veh/h 0 676 847
Approach Delay, s/veh 0.0 0.2 0.1
Approach LOS A A

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 3 4 6
Phs Duration (G+Y+Rc), s 67.6 12.4 0.0 67.6
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 33.0 15.5 18.0 33.0
Max Q Clear Time (g_c+I1), s 2.0 8.1 0.0 2.0
Green Ext Time (p_c), s 13.6 0.2 0.0 13.6

Intersection Summary
HCM 2010 Ctrl Delay 3.6
HCM 2010 LOS A



HCM 2010 TWSC
3: Madison Street & Orchard Street/elementary School Entry 7/6/2016
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Intersection
Int Delay, s/veh 2.7

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 11 23 114 0 0 0 60 564 91 124 640 78
Future Vol, veh/h 11 23 114 0 0 0 60 564 91 124 640 78
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - - - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 85 85 85 85 85 85 85 85 85 85 85 85
Heavy Vehicles, % 0 0 0 0 0 0 0 0 0 0 0 0
Mvmt Flow 6 27 134 0 0 0 71 664 107 146 753 92
 

Major/Minor Minor2 Major1 Major2
Conflicting Flow All 1564 2003 422 845 0 0 771 0 0
          Stage 1 1091 1091 - - - - - - -
          Stage 2 473 912 - - - - - - -
Critical Hdwy 6.8 6.5 6.9 4.1 - - 4.1 - -
Critical Hdwy Stg 1 5.8 5.5 - - - - - - -
Critical Hdwy Stg 2 5.8 5.5 - - - - - - -
Follow-up Hdwy 3.5 4 3.3 2.2 - - 2.2 - -
Pot Cap-1 Maneuver 104 60 586 800 - - 853 - -
          Stage 1 288 293 - - - - - - -
          Stage 2 599 355 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 59 0 586 800 - - 853 - -
Mov Cap-2 Maneuver 59 0 - - - - - - -
          Stage 1 193 0 - - - - - - -
          Stage 2 504 0 - - - - - - -
 

Approach EB NB SB
HCM Control Delay, s 19.4 0.8 1.5
HCM LOS C
 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1 SBL SBT SBR
Capacity (veh/h) 800 - - 415 853 - -
HCM Lane V/C Ratio 0.088 - - 0.404 0.171 - -
HCM Control Delay (s) 9.9 - - 19.4 10.1 - -
HCM Lane LOS A - - C B - -
HCM 95th %tile Q(veh) 0.3 - - 1.9 0.6 - -



HCM 2010 Signalized Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 12 1 7 67 0 62 15 623 44 44 711 18
Future Volume (veh/h) 12 1 7 67 0 62 15 623 44 44 711 18
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Adj Flow Rate, veh/h 13 1 8 75 0 70 17 700 49 49 799 20
Adj No. of Lanes 0 1 0 0 1 0 1 2 0 1 2 0
Peak Hour Factor 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89
Percent Heavy Veh, % 0 0 0 0 0 0 0 0 0 0 0 0
Cap, veh/h 172 27 73 159 11 94 61 1498 105 516 2479 62
Arrive On Green 0.13 0.13 0.13 0.13 0.00 0.13 0.07 0.88 0.88 0.57 1.00 1.00
Sat Flow, veh/h 787 213 572 709 85 741 1810 3423 239 1810 3599 90
Grp Volume(v), veh/h 22 0 0 145 0 0 17 369 380 49 401 418
Grp Sat Flow(s),veh/h/ln 1572 0 0 1535 0 0 1810 1805 1858 1810 1805 1884
Q Serve(g_s), s 0.0 0.0 0.0 6.3 0.0 0.0 0.7 3.5 3.5 1.0 0.0 0.0
Cycle Q Clear(g_c), s 0.9 0.0 0.0 7.2 0.0 0.0 0.7 3.5 3.5 1.0 0.0 0.0
Prop In Lane 0.59 0.36 0.52 0.48 1.00 0.13 1.00 0.05
Lane Grp Cap(c), veh/h 272 0 0 264 0 0 61 790 813 516 1243 1298
V/C Ratio(X) 0.08 0.00 0.00 0.55 0.00 0.00 0.28 0.47 0.47 0.09 0.32 0.32
Avail Cap(c_a), veh/h 505 0 0 506 0 0 204 790 813 516 1243 1298
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 2.00 2.00 2.00 2.00 2.00 2.00
Upstream Filter(I) 1.00 0.00 0.00 1.00 0.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 30.8 0.0 0.0 33.6 0.0 0.0 36.4 3.0 3.0 12.5 0.0 0.0
Incr Delay (d2), s/veh 0.1 0.0 0.0 1.8 0.0 0.0 2.4 2.0 1.9 0.1 0.7 0.7
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.4 0.0 0.0 3.2 0.0 0.0 0.4 1.9 1.9 0.5 0.2 0.2
LnGrp Delay(d),s/veh 31.0 0.0 0.0 35.3 0.0 0.0 38.8 5.0 5.0 12.6 0.7 0.7
LnGrp LOS C D D A A B A A
Approach Vol, veh/h 22 145 766 868
Approach Delay, s/veh 31.0 35.3 5.7 1.3
Approach LOS C D A A

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 26.8 39.0 14.2 6.7 59.1 14.2
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 9.5 34.5 22.5 8.5 35.5 22.5
Max Q Clear Time (g_c+I1), s 3.0 5.5 2.9 2.7 2.0 9.2
Green Ext Time (p_c), s 1.5 5.2 0.9 0.0 6.1 0.7

Intersection Summary
HCM 2010 Ctrl Delay 6.3
HCM 2010 LOS A



HCM 2010 TWSC
5: Madison Street & Proj DWY 2 7/6/2016
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Intersection
Int Delay, s/veh 0.7

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 2 0 19 6 0 4 41 676 21 8 764 13
Future Vol, veh/h 2 0 19 6 0 4 41 676 21 8 764 13
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - - 60 - - 70 - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 90 90 90 90 90 90 90 90 90 90 90 90
Heavy Vehicles, % 0 0 0 0 0 0 0 0 0 0 0 0
Mvmt Flow 2 0 21 7 0 4 46 751 23 9 849 14
 

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 1341 1740 432 1296 1735 387 863 0 0 774 0 0
          Stage 1 874 874 - 854 854 - - - - - - -
          Stage 2 467 866 - 442 881 - - - - - - -
Critical Hdwy 7.5 6.5 6.9 7.5 6.5 6.9 4.1 - - 4.1 - -
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 3.5 4 3.3 3.5 4 3.3 2.2 - - 2.2 - -
Pot Cap-1 Maneuver 113 88 577 122 89 617 788 - - 851 - -
          Stage 1 315 370 - 324 378 - - - - - - -
          Stage 2 551 373 - 570 367 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 106 82 577 111 83 617 788 - - 851 - -
Mov Cap-2 Maneuver 106 82 - 111 83 - - - - - - -
          Stage 1 297 366 - 305 356 - - - - - - -
          Stage 2 515 351 - 543 363 - - - - - - -
 

Approach EB WB NB SB
HCM Control Delay, s 14.4 28.4 0.5 0.1
HCM LOS B D
 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1 SBL SBT SBR
Capacity (veh/h) 788 - - 405 165 851 - -
HCM Lane V/C Ratio 0.058 - - 0.058 0.067 0.01 - -
HCM Control Delay (s) 9.8 - - 14.4 28.4 9.3 - -
HCM Lane LOS A - - B D A - -
HCM 95th %tile Q(veh) 0.2 - - 0.2 0.2 0 - -



HCM 2010 TWSC
6: Madison Street & Gas Stn Access 7/6/2016
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Intersection
Int Delay, s/veh 0.3

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Vol, veh/h 0 33 0 738 788 1
Future Vol, veh/h 0 33 0 738 788 1
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 91 91 91 91 91 91
Heavy Vehicles, % 0 0 0 0 0 0
Mvmt Flow 0 36 0 811 866 1
 

Major/Minor Minor2 Major1 Major2
Conflicting Flow All - 434 867 0 - 0
          Stage 1 - - - - - -
          Stage 2 - - - - - -
Critical Hdwy - 7.1 5.3 - - -
Critical Hdwy Stg 1 - - - - - -
Critical Hdwy Stg 2 - - - - - -
Follow-up Hdwy - 3.9 3.1 - - -
Pot Cap-1 Maneuver 0 492 460 - - -
          Stage 1 0 - - - - -
          Stage 2 0 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - 492 460 - - -
Mov Cap-2 Maneuver - - - - - -
          Stage 1 - - - - - -
          Stage 2 - - - - - -
 

Approach EB NB SB
HCM Control Delay, s 12.9 0 0
HCM LOS B
 

Minor Lane/Major Mvmt NBL NBT EBLn1 SBT SBR
Capacity (veh/h) 460 - 492 - -
HCM Lane V/C Ratio - - 0.074 - -
HCM Control Delay (s) 0 - 12.9 - -
HCM Lane LOS A - B - -
HCM 95th %tile Q(veh) 0 - 0.2 - -



HCM 2010 Signalized Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 0 0 0 317 4 228 303 510 0 0 532 289
Future Volume (veh/h) 0 0 0 317 4 228 303 510 0 0 532 289
Number 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1900 1900 1900 1900 1900 0 0 1900 1900
Adj Flow Rate, veh/h 341 4 245 326 548 0 0 572 311
Adj No. of Lanes 0 1 1 1 2 0 0 3 1
Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93
Percent Heavy Veh, % 0 0 0 0 0 0 0 0 0
Cap, veh/h 422 5 380 669 2399 0 0 1271 396
Arrive On Green 0.24 0.24 0.24 0.74 1.00 0.00 0.00 0.08 0.08
Sat Flow, veh/h 1790 21 1615 1810 3705 0 0 5358 1615
Grp Volume(v), veh/h 345 0 245 326 548 0 0 572 311
Grp Sat Flow(s),veh/h/ln 1811 0 1615 1810 1805 0 0 1729 1615
Q Serve(g_s), s 14.4 0.0 10.9 5.9 0.0 0.0 0.0 8.4 15.1
Cycle Q Clear(g_c), s 14.4 0.0 10.9 5.9 0.0 0.0 0.0 8.4 15.1
Prop In Lane 0.99 1.00 1.00 0.00 0.00 1.00
Lane Grp Cap(c), veh/h 426 0 380 669 2399 0 0 1271 396
V/C Ratio(X) 0.81 0.00 0.64 0.49 0.23 0.00 0.00 0.45 0.79
Avail Cap(c_a), veh/h 566 0 505 669 2399 0 0 1271 396
HCM Platoon Ratio 1.00 1.00 1.00 2.00 2.00 1.00 1.00 0.33 0.33
Upstream Filter(I) 1.00 0.00 1.00 0.96 0.96 0.00 0.00 1.00 1.00
Uniform Delay (d), s/veh 28.9 0.0 27.6 7.4 0.0 0.0 0.0 31.6 34.7
Incr Delay (d2), s/veh 6.5 0.0 1.8 0.5 0.2 0.0 0.0 1.2 14.5
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 8.0 0.0 5.0 2.8 0.1 0.0 0.0 4.2 8.4
LnGrp Delay(d),s/veh 35.3 0.0 29.4 7.9 0.2 0.0 0.0 32.8 49.2
LnGrp LOS D C A A C D
Approach Vol, veh/h 590 874 883
Approach Delay, s/veh 32.9 3.1 38.6
Approach LOS C A D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 5 6 8
Phs Duration (G+Y+Rc), s 57.2 33.6 23.6 22.8
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 46.5 22.9 19.1 24.5
Max Q Clear Time (g_c+I1), s 2.0 7.9 17.1 16.4
Green Ext Time (p_c), s 5.4 4.2 1.0 1.9

Intersection Summary
HCM 2010 Ctrl Delay 23.9
HCM 2010 LOS C
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 88 22 79 0 0 0 0 725 376 245 605 0
Future Volume (veh/h) 88 22 79 0 0 0 0 725 376 245 605 0
Number 7 4 14 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1900 1900 1900 0 1900 1900 1900 1900 0
Adj Flow Rate, veh/h 94 23 84 0 771 400 261 644 0
Adj No. of Lanes 1 0 1 0 3 1 1 2 0
Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Percent Heavy Veh, % 0 0 0 0 0 0 0 0 0
Cap, veh/h 168 0 150 0 3043 947 309 2914 0
Arrive On Green 0.09 0.09 0.09 0.00 0.19 0.19 0.34 1.00 0.00
Sat Flow, veh/h 1810 0 1615 0 5358 1615 1810 3705 0
Grp Volume(v), veh/h 94 0 84 0 771 400 261 644 0
Grp Sat Flow(s),veh/h/ln1810 0 1615 0 1729 1615 1810 1805 0
Q Serve(g_s), s 4.0 0.0 4.0 0.0 10.1 17.4 10.7 0.0 0.0
Cycle Q Clear(g_c), s 4.0 0.0 4.0 0.0 10.1 17.4 10.7 0.0 0.0
Prop In Lane 1.00 1.00 0.00 1.00 1.00 0.00
Lane Grp Cap(c), veh/h 168 0 150 0 3043 947 309 2914 0
V/C Ratio(X) 0.56 0.00 0.56 0.00 0.25 0.42 0.85 0.22 0.00
Avail Cap(c_a), veh/h 430 0 384 0 3043 947 498 2914 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 0.33 0.33 2.00 2.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 0.00 0.71 0.71 0.94 0.94 0.00
Uniform Delay (d), s/veh 34.7 0.0 34.7 0.0 17.4 20.3 25.4 0.0 0.0
Incr Delay (d2), s/veh 2.9 0.0 3.3 0.0 0.1 1.0 6.9 0.2 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln2.1 0.0 1.9 0.0 4.9 8.1 5.8 0.1 0.0
LnGrp Delay(d),s/veh 37.6 0.0 38.0 0.0 17.5 21.3 32.3 0.2 0.0
LnGrp LOS D D B C C A
Approach Vol, veh/h 178 1171 905
Approach Delay, s/veh 37.8 18.8 9.4
Approach LOS D B A

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 6
Phs Duration (G+Y+Rc), s17.6 50.9 11.4 68.6
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s21.5 26.5 18.5 52.5
Max Q Clear Time (g_c+I1), s12.7 19.4 6.0 2.0
Green Ext Time (p_c), s 0.5 5.3 0.4 17.5

Intersection Summary
HCM 2010 Ctrl Delay 16.6
HCM 2010 LOS B
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 215 782 37 21 159 305 36 582 39 220 295 168
Future Volume (veh/h) 215 782 37 21 159 305 36 582 39 220 295 168
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Adj Flow Rate, veh/h 234 850 40 23 173 332 39 633 42 239 321 183
Adj No. of Lanes 1 2 0 1 2 0 1 2 0 1 2 0
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 0 0 0 0 0 0 0 0 0 0 0 0
Cap, veh/h 283 1214 57 75 416 373 182 882 58 283 699 390
Arrive On Green 0.16 0.35 0.35 0.04 0.23 0.23 0.10 0.26 0.26 0.26 0.52 0.52
Sat Flow, veh/h 1810 3511 165 1810 1805 1615 1810 3437 228 1810 2237 1248
Grp Volume(v), veh/h 234 437 453 23 173 332 39 332 343 239 258 246
Grp Sat Flow(s),veh/h/ln1810 1805 1871 1810 1805 1615 1810 1805 1860 1810 1805 1680
Q Serve(g_s), s 10.0 16.7 16.7 1.0 6.5 15.9 1.6 13.4 13.4 10.0 7.2 7.4
Cycle Q Clear(g_c), s 10.0 16.7 16.7 1.0 6.5 15.9 1.6 13.4 13.4 10.0 7.2 7.4
Prop In Lane 1.00 0.09 1.00 1.00 1.00 0.12 1.00 0.74
Lane Grp Cap(c), veh/h 283 624 647 75 416 373 182 463 477 283 564 525
V/C Ratio(X) 0.83 0.70 0.70 0.31 0.42 0.89 0.21 0.72 0.72 0.85 0.46 0.47
Avail Cap(c_a), veh/h 294 624 647 170 417 373 182 463 477 294 564 525
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.67 1.67 1.67
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.98 0.98 0.98
Uniform Delay (d), s/veh 32.7 22.6 22.6 37.2 26.2 29.8 33.1 27.1 27.1 28.6 14.9 14.9
Incr Delay (d2), s/veh 16.9 3.5 3.4 2.3 0.7 22.4 0.6 9.2 9.0 19.0 2.6 2.9
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln6.3 8.9 9.2 0.5 3.3 9.4 0.8 7.8 8.0 6.5 3.9 3.8
LnGrp Delay(d),s/veh 49.6 26.1 25.9 39.5 26.8 52.2 33.7 36.3 36.1 47.6 17.5 17.9
LnGrp LOS D C C D C D C D D D B B
Approach Vol, veh/h 1124 528 714 743
Approach Delay, s/veh 30.9 43.4 36.0 27.3
Approach LOS C D D C

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s16.5 24.5 7.3 31.7 12.0 29.0 16.5 22.5
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s12.5 19.0 7.0 23.5 7.0 24.5 12.5 18.0
Max Q Clear Time (g_c+I1), s12.0 15.4 3.0 18.7 3.6 9.4 12.0 17.9
Green Ext Time (p_c), s 0.0 1.4 0.0 2.6 1.4 2.7 0.1 0.0

Intersection Summary
HCM 2010 Ctrl Delay 33.3
HCM 2010 LOS C
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Intersection
Int Delay, s/veh 3.1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 37 9 26 2 9 59 13 569 8 21 263 24
Future Vol, veh/h 37 9 26 2 9 59 13 569 8 21 263 24
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - - 80 - - 70 - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 92 92 92 92 92 92 92 92 92 92 92 92
Heavy Vehicles, % 0 0 0 0 0 0 0 0 0 0 0 0
Mvmt Flow 40 10 28 2 10 64 14 618 9 23 286 26
 

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 1033 1000 299 1015 1009 623 312 0 0 627 0 0
          Stage 1 345 345 - 651 651 - - - - - - -
          Stage 2 688 655 - 364 358 - - - - - - -
Critical Hdwy 7.1 6.5 6.2 7.1 6.5 6.2 4.1 - - 4.1 - -
Critical Hdwy Stg 1 6.1 5.5 - 6.1 5.5 - - - - - - -
Critical Hdwy Stg 2 6.1 5.5 - 6.1 5.5 - - - - - - -
Follow-up Hdwy 3.5 4 3.3 3.5 4 3.3 2.2 - - 2.2 - -
Pot Cap-1 Maneuver 213 245 745 219 242 490 1260 - - 965 - -
          Stage 1 675 640 - 461 468 - - - - - - -
          Stage 2 440 466 - 659 631 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 174 237 745 199 234 490 1260 - - 965 - -
Mov Cap-2 Maneuver 174 237 - 199 234 - - - - - - -
          Stage 1 668 625 - 456 463 - - - - - - -
          Stage 2 370 461 - 609 616 - - - - - - -
 

Approach EB WB NB SB
HCM Control Delay, s 25.6 15.6 0.2 0.6
HCM LOS D C
 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1 SBL SBT SBR
Capacity (veh/h) 1260 - - 252 414 965 - -
HCM Lane V/C Ratio 0.011 - - 0.311 0.184 0.024 - -
HCM Control Delay (s) 7.9 - - 25.6 15.6 8.8 - -
HCM Lane LOS A - - D C A - -
HCM 95th %tile Q(veh) 0 - - 1.3 0.7 0.1 - -



HCM 2010 Signalized Intersection Summary
1: Madison Street & Magnolia Ave 7/6/2016

Madison Plaza  7/6/2016 Project Completion Conditions - PM Peak Hour Synchro 9 Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 94 702 166 253 645 39 97 357 114 38 460 88
Future Volume (veh/h) 94 702 166 253 645 39 97 357 114 38 460 88
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Adj Flow Rate, veh/h 100 747 177 269 686 41 103 380 121 40 489 94
Adj No. of Lanes 1 2 0 1 2 0 1 2 0 1 2 0
Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Percent Heavy Veh, % 0 0 0 0 0 0 0 0 0 0 0 0
Cap, veh/h 152 797 189 316 1266 76 172 693 218 170 771 147
Arrive On Green 0.08 0.28 0.28 0.17 0.37 0.37 0.03 0.08 0.08 0.09 0.25 0.25
Sat Flow, veh/h 1810 2897 686 1810 3462 207 1810 2704 850 1810 3025 578
Grp Volume(v), veh/h 100 465 459 269 357 370 103 252 249 40 291 292
Grp Sat Flow(s),veh/h/ln 1810 1805 1779 1810 1805 1864 1810 1805 1750 1810 1805 1798
Q Serve(g_s), s 4.3 20.1 20.2 11.5 12.5 12.6 4.5 10.7 10.9 1.6 11.4 11.6
Cycle Q Clear(g_c), s 4.3 20.1 20.2 11.5 12.5 12.6 4.5 10.7 10.9 1.6 11.4 11.6
Prop In Lane 1.00 0.39 1.00 0.11 1.00 0.49 1.00 0.32
Lane Grp Cap(c), veh/h 152 496 489 316 660 681 172 463 448 170 460 458
V/C Ratio(X) 0.66 0.94 0.94 0.85 0.54 0.54 0.60 0.54 0.56 0.24 0.63 0.64
Avail Cap(c_a), veh/h 222 496 489 317 660 681 172 463 448 170 460 458
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 0.33 0.33 0.33 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 0.98 0.98 0.98 1.00 1.00 1.00
Uniform Delay (d), s/veh 35.5 28.3 28.3 32.0 20.1 20.1 37.2 32.1 32.2 33.6 26.5 26.5
Incr Delay (d2), s/veh 4.7 25.7 25.9 19.2 0.9 0.9 5.5 4.5 4.8 0.7 6.5 6.6
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 2.3 13.5 13.3 7.4 6.4 6.6 2.5 5.9 5.9 0.9 6.5 6.5
LnGrp Delay(d),s/veh 40.2 54.0 54.3 51.2 21.0 21.0 42.7 36.6 37.0 34.3 32.9 33.1
LnGrp LOS D D D D C C D D D C C C
Approach Vol, veh/h 1024 996 604 623
Approach Delay, s/veh 52.8 29.1 37.8 33.1
Approach LOS D C D C

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 11.5 24.5 18.0 26.0 11.6 24.4 10.7 33.3
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 7.0 20.0 13.5 21.5 7.1 19.9 9.3 25.7
Max Q Clear Time (g_c+I1), s 3.6 12.9 13.5 22.2 6.5 13.6 6.3 14.6
Green Ext Time (p_c), s 0.1 1.7 0.0 0.0 0.0 1.9 0.1 4.1

Intersection Summary
HCM 2010 Ctrl Delay 39.0
HCM 2010 LOS D



HCM 2010 Signalized Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 0 0 1 32 1 26 1 571 0 0 806 0
Future Volume (veh/h) 0 0 1 32 1 26 1 571 0 0 806 0
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1900 1900 1900 1900 1900 1900 1900 1900 0 0 1900 1900
Adj Flow Rate, veh/h 0 0 1 38 1 31 1 672 0 0 948 0
Adj No. of Lanes 0 1 0 1 0 1 0 2 0 0 2 0
Peak Hour Factor 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85
Percent Heavy Veh, % 0 0 0 0 0 0 0 0 0 0 0 0
Cap, veh/h 0 0 84 102 0 255 46 2628 0 0 2679 0
Arrive On Green 0.00 0.00 0.05 0.06 0.16 0.16 1.00 1.00 0.00 0.00 1.00 0.00
Sat Flow, veh/h 0 0 1615 1810 0 1615 1 3627 0 0 3800 0
Grp Volume(v), veh/h 0 0 1 38 0 31 361 312 0 0 948 0
Grp Sat Flow(s),veh/h/ln 0 0 1615 1810 0 1615 1899 1643 0 0 1805 0
Q Serve(g_s), s 0.0 0.0 0.0 1.6 0.0 1.3 0.0 0.0 0.0 0.0 0.0 0.0
Cycle Q Clear(g_c), s 0.0 0.0 0.0 1.6 0.0 1.3 0.0 0.0 0.0 0.0 0.0 0.0
Prop In Lane 0.00 1.00 1.00 1.00 0.00 0.00 0.00 0.00
Lane Grp Cap(c), veh/h 0 0 84 102 0 255 1454 1219 0 0 2679 0
V/C Ratio(X) 0.00 0.00 0.01 0.37 0.00 0.12 0.25 0.26 0.00 0.00 0.35 0.00
Avail Cap(c_a), veh/h 0 0 373 204 0 636 1454 1219 0 0 2679 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 2.00 2.00 1.00 1.00 2.00 2.00
Upstream Filter(I) 0.00 0.00 1.00 1.00 0.00 1.00 1.00 1.00 0.00 0.00 0.69 0.00
Uniform Delay (d), s/veh 0.0 0.0 36.0 36.4 0.0 28.9 0.0 0.0 0.0 0.0 0.0 0.0
Incr Delay (d2), s/veh 0.0 0.0 0.1 2.3 0.0 0.2 0.4 0.5 0.0 0.0 0.3 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln0.0 0.0 0.0 0.9 0.0 0.6 0.2 0.2 0.0 0.0 0.1 0.0
LnGrp Delay(d),s/veh 0.0 0.0 36.0 38.7 0.0 29.1 0.4 0.5 0.0 0.0 0.3 0.0
LnGrp LOS D D C A A A
Approach Vol, veh/h 1 69 673 948
Approach Delay, s/veh 36.0 34.4 0.5 0.3
Approach LOS D C A A

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 3 4 6 8
Phs Duration (G+Y+Rc), s 63.4 8.5 8.1 63.4 16.6
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 40.0 8.5 18.0 40.0 31.0
Max Q Clear Time (g_c+I1), s 2.0 3.6 2.0 2.0 3.3
Green Ext Time (p_c), s 15.3 0.0 0.0 15.3 0.2

Intersection Summary
HCM 2010 Ctrl Delay 1.7
HCM 2010 LOS A



HCM 2010 TWSC
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Intersection
Int Delay, s/veh 1.4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 8 10 57 0 0 0 73 564 15 36 762 40
Future Vol, veh/h 8 10 57 0 0 0 73 564 15 36 762 40
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - - - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 90 90 90 90 90 90 90 90 90 90 90 90
Heavy Vehicles, % 0 0 0 0 0 0 0 0 0 0 0 0
Mvmt Flow 4 11 63 0 0 0 81 627 17 40 847 44
 

Major/Minor Minor2 Major1 Major2
Conflicting Flow All 1425 1755 446 891 0 0 643 0 0
          Stage 1 949 949 - - - - - - -
          Stage 2 476 806 - - - - - - -
Critical Hdwy 6.8 6.5 6.9 4.1 - - 4.1 - -
Critical Hdwy Stg 1 5.8 5.5 - - - - - - -
Critical Hdwy Stg 2 5.8 5.5 - - - - - - -
Follow-up Hdwy 3.5 4 3.3 2.2 - - 2.2 - -
Pot Cap-1 Maneuver 129 86 565 769 - - 951 - -
          Stage 1 341 342 - - - - - - -
          Stage 2 597 398 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 99 0 565 769 - - 951 - -
Mov Cap-2 Maneuver 99 0 - - - - - - -
          Stage 1 312 0 - - - - - - -
          Stage 2 499 0 - - - - - - -
 

Approach EB NB SB
HCM Control Delay, s 15.2 1.1 0.4
HCM LOS C
 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1 SBL SBT SBR
Capacity (veh/h) 769 - - 432 951 - -
HCM Lane V/C Ratio 0.105 - - 0.183 0.042 - -
HCM Control Delay (s) 10.2 - - 15.2 9 - -
HCM Lane LOS B - - C A - -
HCM 95th %tile Q(veh) 0.4 - - 0.7 0.1 - -



HCM 2010 Signalized Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 19 6 7 144 1 64 38 593 48 86 750 20
Future Volume (veh/h) 19 6 7 144 1 64 38 593 48 86 750 20
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Adj Flow Rate, veh/h 21 7 8 160 1 71 42 659 53 96 833 22
Adj No. of Lanes 0 1 0 0 1 0 1 2 0 1 2 0
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Percent Heavy Veh, % 0 0 0 0 0 0 0 0 0 0 0 0
Cap, veh/h 225 77 66 272 4 88 401 1354 109 469 1572 42
Arrive On Green 0.19 0.19 0.19 0.19 0.19 0.19 0.29 0.53 0.53 0.52 0.88 0.88
Sat Flow, veh/h 808 402 346 1024 22 461 1810 3385 272 1810 3593 95
Grp Volume(v), veh/h 36 0 0 232 0 0 42 351 361 96 418 437
Grp Sat Flow(s),veh/h/ln 1556 0 0 1507 0 0 1810 1805 1852 1810 1805 1883
Q Serve(g_s), s 0.0 0.0 0.0 10.4 0.0 0.0 1.4 9.8 9.8 2.3 4.3 4.3
Cycle Q Clear(g_c), s 1.3 0.0 0.0 11.7 0.0 0.0 1.4 9.8 9.8 2.3 4.3 4.3
Prop In Lane 0.58 0.22 0.69 0.31 1.00 0.15 1.00 0.05
Lane Grp Cap(c), veh/h 368 0 0 364 0 0 401 722 741 469 790 824
V/C Ratio(X) 0.10 0.00 0.00 0.64 0.00 0.00 0.10 0.49 0.49 0.20 0.53 0.53
Avail Cap(c_a), veh/h 549 0 0 543 0 0 401 722 741 469 790 824
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.33 1.33 1.33 2.00 2.00 2.00
Upstream Filter(I) 1.00 0.00 0.00 1.00 0.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 26.7 0.0 0.0 30.8 0.0 0.0 22.4 13.5 13.5 14.8 3.1 3.1
Incr Delay (d2), s/veh 0.1 0.0 0.0 1.9 0.0 0.0 0.1 2.3 2.3 0.2 2.5 2.4
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.7 0.0 0.0 5.1 0.0 0.0 0.7 5.3 5.4 1.1 2.4 2.5
LnGrp Delay(d),s/veh 26.8 0.0 0.0 32.6 0.0 0.0 22.6 15.9 15.8 15.0 5.6 5.5
LnGrp LOS C C C B B B A A
Approach Vol, veh/h 36 232 754 951
Approach Delay, s/veh 26.8 32.6 16.2 6.5
Approach LOS C C B A

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 24.7 36.0 19.3 21.7 39.0 19.3
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 10.5 31.5 24.5 7.5 34.5 24.5
Max Q Clear Time (g_c+I1), s 4.3 11.8 3.3 3.4 6.3 13.7
Green Ext Time (p_c), s 0.2 4.4 1.5 0.1 6.1 1.1

Intersection Summary
HCM 2010 Ctrl Delay 13.7
HCM 2010 LOS B



HCM 2010 TWSC
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Intersection
Int Delay, s/veh 1.3

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 2 0 36 17 1 32 27 645 48 23 847 31
Future Vol, veh/h 2 0 36 17 1 32 27 645 48 23 847 31
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - - 60 - - 70 - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 95 95 95 95 95 95 95 95 95 95 95 95
Heavy Vehicles, % 0 0 0 0 0 0 0 0 0 0 0 0
Mvmt Flow 2 0 38 18 1 34 28 679 51 24 892 33
 

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 1353 1742 462 1255 1734 365 924 0 0 729 0 0
          Stage 1 956 956 - 761 761 - - - - - - -
          Stage 2 397 786 - 494 973 - - - - - - -
Critical Hdwy 7.5 6.5 6.9 7.5 6.5 6.9 4.1 - - 4.1 - -
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 3.5 4 3.3 3.5 4 3.3 2.2 - - 2.2 - -
Pot Cap-1 Maneuver 110 88 552 130 89 638 748 - - 884 - -
          Stage 1 281 339 - 368 417 - - - - - - -
          Stage 2 605 406 - 531 333 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 98 82 552 115 83 638 748 - - 884 - -
Mov Cap-2 Maneuver 98 82 - 115 83 - - - - - - -
          Stage 1 270 330 - 354 401 - - - - - - -
          Stage 2 550 391 - 481 324 - - - - - - -
 

Approach EB WB NB SB
HCM Control Delay, s 13.9 24.4 0.4 0.2
HCM LOS B C
 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1 SBL SBT SBR
Capacity (veh/h) 748 - - 444 238 884 - -
HCM Lane V/C Ratio 0.038 - - 0.09 0.221 0.027 - -
HCM Control Delay (s) 10 - - 13.9 24.4 9.2 - -
HCM Lane LOS B - - B C A - -
HCM 95th %tile Q(veh) 0.1 - - 0.3 0.8 0.1 - -



HCM 2010 TWSC
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Intersection
Int Delay, s/veh 0.2

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Vol, veh/h 0 27 0 719 894 6
Future Vol, veh/h 0 27 0 719 894 6
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 91 91 91 91 91 91
Heavy Vehicles, % 0 0 0 0 0 0
Mvmt Flow 0 30 0 790 982 7
 

Major/Minor Minor2 Major1 Major2
Conflicting Flow All - 495 989 0 - 0
          Stage 1 - - - - - -
          Stage 2 - - - - - -
Critical Hdwy - 7.1 5.3 - - -
Critical Hdwy Stg 1 - - - - - -
Critical Hdwy Stg 2 - - - - - -
Follow-up Hdwy - 3.9 3.1 - - -
Pot Cap-1 Maneuver 0 449 402 - - -
          Stage 1 0 - - - - -
          Stage 2 0 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - 449 402 - - -
Mov Cap-2 Maneuver - - - - - -
          Stage 1 - - - - - -
          Stage 2 - - - - - -
 

Approach EB NB SB
HCM Control Delay, s 13.6 0 0
HCM LOS B
 

Minor Lane/Major Mvmt NBL NBT EBLn1 SBT SBR
Capacity (veh/h) 402 - 449 - -
HCM Lane V/C Ratio - - 0.066 - -
HCM Control Delay (s) 0 - 13.6 - -
HCM Lane LOS A - B - -
HCM 95th %tile Q(veh) 0 - 0.2 - -
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 0 0 0 212 1 181 265 539 0 0 658 262
Future Volume (veh/h) 0 0 0 212 1 181 265 539 0 0 658 262
Number 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1900 1900 1900 1900 1900 0 0 1900 1900
Adj Flow Rate, veh/h 214 1 183 268 544 0 0 665 265
Adj No. of Lanes 0 1 1 1 2 0 0 3 1
Peak Hour Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
Percent Heavy Veh, % 0 0 0 0 0 0 0 0 0
Cap, veh/h 290 1 260 727 2669 0 0 1491 464
Arrive On Green 0.16 0.16 0.16 0.80 1.00 0.00 0.00 0.38 0.38
Sat Flow, veh/h 1802 8 1615 1810 3705 0 0 5358 1615
Grp Volume(v), veh/h 215 0 183 268 544 0 0 665 265
Grp Sat Flow(s),veh/h/ln 1810 0 1615 1810 1805 0 0 1729 1615
Q Serve(g_s), s 9.1 0.0 8.6 3.3 0.0 0.0 0.0 7.6 10.4
Cycle Q Clear(g_c), s 9.1 0.0 8.6 3.3 0.0 0.0 0.0 7.6 10.4
Prop In Lane 1.00 1.00 1.00 0.00 0.00 1.00
Lane Grp Cap(c), veh/h 291 0 260 727 2669 0 0 1491 464
V/C Ratio(X) 0.74 0.00 0.71 0.37 0.20 0.00 0.00 0.45 0.57
Avail Cap(c_a), veh/h 475 0 424 727 2669 0 0 1491 464
HCM Platoon Ratio 1.00 1.00 1.00 2.00 2.00 1.00 1.00 1.33 1.33
Upstream Filter(I) 1.00 0.00 1.00 0.96 0.96 0.00 0.00 1.00 1.00
Uniform Delay (d), s/veh 32.0 0.0 31.8 5.0 0.0 0.0 0.0 20.0 20.8
Incr Delay (d2), s/veh 3.7 0.0 3.5 0.3 0.2 0.0 0.0 1.0 5.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 4.8 0.0 4.1 1.5 0.1 0.0 0.0 3.7 5.3
LnGrp Delay(d),s/veh 35.6 0.0 35.3 5.3 0.2 0.0 0.0 20.9 25.8
LnGrp LOS D D A A C C
Approach Vol, veh/h 398 812 930
Approach Delay, s/veh 35.5 1.9 22.3
Approach LOS D A C

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 5 6 8
Phs Duration (G+Y+Rc), s 63.1 36.1 27.0 16.9
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 50.5 23.5 22.5 20.5
Max Q Clear Time (g_c+I1), s 2.0 5.3 12.4 11.1
Green Ext Time (p_c), s 5.1 4.3 4.0 1.3

Intersection Summary
HCM 2010 Ctrl Delay 17.0
HCM 2010 LOS B
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 122 3 147 0 0 0 0 681 404 201 669 0
Future Volume (veh/h) 122 3 147 0 0 0 0 681 404 201 669 0
Number 7 4 14 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1900 1900 1900 0 1900 1900 1900 1900 0
Adj Flow Rate, veh/h 127 3 153 0 709 421 209 697 0
Adj No. of Lanes 1 0 1 0 3 1 1 2 0
Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96
Percent Heavy Veh, % 0 0 0 0 0 0 0 0 0
Cap, veh/h 235 0 210 0 2998 934 257 2780 0
Arrive On Green 0.13 0.13 0.13 0.00 0.19 0.19 0.28 1.00 0.00
Sat Flow, veh/h 1810 0 1615 0 5358 1615 1810 3705 0
Grp Volume(v), veh/h 127 0 153 0 709 421 209 697 0
Grp Sat Flow(s),veh/h/ln1810 0 1615 0 1729 1615 1810 1805 0
Q Serve(g_s), s 5.3 0.0 7.3 0.0 9.3 18.5 8.6 0.0 0.0
Cycle Q Clear(g_c), s 5.3 0.0 7.3 0.0 9.3 18.5 8.6 0.0 0.0
Prop In Lane 1.00 1.00 0.00 1.00 1.00 0.00
Lane Grp Cap(c), veh/h 235 0 210 0 2998 934 257 2780 0
V/C Ratio(X) 0.54 0.00 0.73 0.00 0.24 0.45 0.81 0.25 0.00
Avail Cap(c_a), veh/h 452 0 404 0 2998 934 452 2780 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 0.33 0.33 2.00 2.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 0.00 0.67 0.67 0.94 0.94 0.00
Uniform Delay (d), s/veh 32.6 0.0 33.5 0.0 17.4 21.1 27.6 0.0 0.0
Incr Delay (d2), s/veh 1.9 0.0 4.8 0.0 0.1 1.1 5.8 0.2 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln2.7 0.0 3.5 0.0 4.5 8.6 4.7 0.1 0.0
LnGrp Delay(d),s/veh 34.5 0.0 38.3 0.0 17.5 22.2 33.4 0.2 0.0
LnGrp LOS C D B C C A
Approach Vol, veh/h 280 1130 906
Approach Delay, s/veh 36.6 19.3 7.9
Approach LOS D B A

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 6
Phs Duration (G+Y+Rc), s15.4 50.2 14.4 65.6
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s19.5 27.5 19.5 51.5
Max Q Clear Time (g_c+I1), s10.6 20.5 9.3 2.0
Green Ext Time (p_c), s 0.4 5.3 0.6 17.5

Intersection Summary
HCM 2010 Ctrl Delay 16.9
HCM 2010 LOS B



HCM 2010 Signalized Intersection Summary
9: Madison Street & Indiana Ave 7/6/2016

Madison Plaza  7/6/2016 Project Completion Conditions - PM Peak Hour Synchro 9 Report
LSA Page 9

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 278 562 87 60 236 323 60 483 41 225 501 90
Future Volume (veh/h) 278 562 87 60 236 323 60 483 41 225 501 90
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Adj Flow Rate, veh/h 293 592 92 63 248 340 63 508 43 237 527 95
Adj No. of Lanes 1 2 0 1 2 0 1 2 0 1 2 0
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 0 0 0 0 0 0 0 0 0 0 0 0
Cap, veh/h 317 1047 162 131 417 373 170 822 69 271 918 165
Arrive On Green 0.17 0.33 0.33 0.07 0.23 0.23 0.09 0.24 0.24 0.15 0.30 0.30
Sat Flow, veh/h 1810 3133 486 1810 1805 1615 1810 3370 285 1810 3059 549
Grp Volume(v), veh/h 293 340 344 63 248 340 63 271 280 237 310 312
Grp Sat Flow(s),veh/h/ln1810 1805 1814 1810 1805 1615 1810 1805 1850 1810 1805 1803
Q Serve(g_s), s 12.8 12.4 12.4 2.7 9.8 16.4 2.6 10.7 10.8 10.2 11.6 11.7
Cycle Q Clear(g_c), s 12.8 12.4 12.4 2.7 9.8 16.4 2.6 10.7 10.8 10.2 11.6 11.7
Prop In Lane 1.00 0.27 1.00 1.00 1.00 0.15 1.00 0.30
Lane Grp Cap(c), veh/h 317 603 606 131 417 373 170 440 451 271 542 541
V/C Ratio(X) 0.93 0.56 0.57 0.48 0.59 0.91 0.37 0.62 0.62 0.87 0.57 0.58
Avail Cap(c_a), veh/h 317 603 606 170 417 373 170 440 451 271 542 541
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.97 0.97 0.97
Uniform Delay (d), s/veh 32.5 21.9 21.9 35.7 27.4 29.9 34.0 26.9 26.9 33.3 23.7 23.7
Incr Delay (d2), s/veh 31.9 1.2 1.2 2.7 2.3 25.7 1.3 6.4 6.3 24.7 4.2 4.3
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln9.2 6.4 6.4 1.4 5.2 9.9 1.4 6.1 6.3 7.0 6.4 6.4
LnGrp Delay(d),s/veh 64.4 23.1 23.1 38.4 29.7 55.6 35.4 33.3 33.2 58.0 27.9 28.0
LnGrp LOS E C C D C E D C C E C C
Approach Vol, veh/h 977 651 614 859
Approach Delay, s/veh 35.5 44.1 33.5 36.2
Approach LOS D D C D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s16.0 23.5 9.8 30.7 11.5 28.0 18.0 22.5
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s11.5 19.0 7.0 24.5 7.0 23.5 13.5 18.0
Max Q Clear Time (g_c+I1), s12.2 12.8 4.7 14.4 4.6 13.7 14.8 18.4
Green Ext Time (p_c), s 0.0 1.9 0.0 5.5 0.9 2.7 0.0 0.0

Intersection Summary
HCM 2010 Ctrl Delay 37.1
HCM 2010 LOS D



HCM 2010 TWSC
10: Madison Street & Evans Street 7/6/2016

Madison Plaza  7/6/2016 Project Completion Conditions - PM Peak Hour Synchro 9 Report
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Intersection
Int Delay, s/veh 3.6

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 39 5 31 4 3 48 27 450 15 67 527 34
Future Vol, veh/h 39 5 31 4 3 48 27 450 15 67 527 34
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - - 80 - - 70 - -
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 0 0 0 0 0 0 0 0 0 0 0
Mvmt Flow 41 5 32 4 3 50 28 469 16 70 549 35
 

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 1265 1247 567 1258 1257 477 584 0 0 484 0 0
          Stage 1 706 706 - 533 533 - - - - - - -
          Stage 2 559 541 - 725 724 - - - - - - -
Critical Hdwy 7.1 6.5 6.2 7.1 6.5 6.2 4.1 - - 4.1 - -
Critical Hdwy Stg 1 6.1 5.5 - 6.1 5.5 - - - - - - -
Critical Hdwy Stg 2 6.1 5.5 - 6.1 5.5 - - - - - - -
Follow-up Hdwy 3.5 4 3.3 3.5 4 3.3 2.2 - - 2.2 - -
Pot Cap-1 Maneuver 147 175 527 149 173 592 1001 - - 1089 - -
          Stage 1 430 442 - 534 528 - - - - - - -
          Stage 2 517 524 - 420 433 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 123 159 527 127 157 592 1001 - - 1089 - -
Mov Cap-2 Maneuver 123 159 - 127 157 - - - - - - -
          Stage 1 418 414 - 519 513 - - - - - - -
          Stage 2 457 509 - 364 405 - - - - - - -
 

Approach EB WB NB SB
HCM Control Delay, s 38.3 15 0.5 0.9
HCM LOS E C
 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1 SBL SBT SBR
Capacity (veh/h) 1001 - - 184 418 1089 - -
HCM Lane V/C Ratio 0.028 - - 0.425 0.137 0.064 - -
HCM Control Delay (s) 8.7 - - 38.3 15 8.5 - -
HCM Lane LOS A - - E C A - -
HCM 95th %tile Q(veh) 0.1 - - 1.9 0.5 0.2 - -



HCM 2010 Signalized Intersection Summary
1: Madison Street & Magnolia Ave 7/20/2016

Madison Plaza  7/6/2016 Project Completion With Project Conditions - AM Peak Hour Synchro 9 Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 149 824 145 145 475 54 126 437 151 48 467 175
Future Volume (veh/h) 149 824 145 145 475 54 126 437 151 48 467 175
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Adj Flow Rate, veh/h 182 1005 177 177 579 66 154 533 184 59 570 213
Adj No. of Lanes 1 2 0 1 2 0 1 2 0 1 2 0
Peak Hour Factor 0.82 0.82 0.82 0.82 0.82 0.82 0.82 0.82 0.82 0.82 0.82 0.82
Percent Heavy Veh, % 0 0 0 0 0 0 0 0 0 0 0 0
Cap, veh/h 230 1013 178 204 1030 117 181 696 239 170 663 247
Arrive On Green 0.13 0.33 0.33 0.11 0.32 0.32 0.20 0.53 0.53 0.09 0.26 0.26
Sat Flow, veh/h 1810 3070 540 1810 3268 372 1810 2638 907 1810 2575 960
Grp Volume(v), veh/h 182 590 592 177 319 326 154 364 353 59 399 384
Grp Sat Flow(s),veh/h/ln 1810 1805 1805 1810 1805 1834 1810 1805 1740 1810 1805 1731
Q Serve(g_s), s 7.8 26.1 26.1 7.7 11.8 11.8 6.6 12.8 12.9 2.4 16.9 16.9
Cycle Q Clear(g_c), s 7.8 26.1 26.1 7.7 11.8 11.8 6.6 12.8 12.9 2.4 16.9 16.9
Prop In Lane 1.00 0.30 1.00 0.20 1.00 0.52 1.00 0.55
Lane Grp Cap(c), veh/h 230 596 596 204 569 578 181 476 459 170 465 446
V/C Ratio(X) 0.79 0.99 0.99 0.87 0.56 0.56 0.85 0.76 0.77 0.35 0.86 0.86
Avail Cap(c_a), veh/h 258 596 596 204 569 578 181 476 459 170 465 446
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 2.00 2.00 2.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 0.97 0.97 0.97 1.00 1.00 1.00
Uniform Delay (d), s/veh 33.9 26.7 26.7 34.9 22.8 22.8 31.4 16.9 17.0 34.0 28.3 28.3
Incr Delay (d2), s/veh 13.8 34.5 35.1 30.7 1.3 1.3 29.5 10.9 11.5 1.2 18.3 19.2
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 4.8 18.7 18.8 5.6 6.1 6.2 4.7 7.7 7.5 1.3 10.7 10.5
LnGrp Delay(d),s/veh 47.7 61.2 61.8 65.7 24.0 24.1 60.9 27.8 28.4 35.2 46.6 47.6
LnGrp LOS D E E E C C E C C D D D
Approach Vol, veh/h 1364 822 871 842
Approach Delay, s/veh 59.7 33.0 33.9 46.2
Approach LOS E C C D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 11.5 25.1 13.0 30.4 12.0 24.6 14.2 29.2
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 7.0 20.6 8.5 25.9 7.5 20.1 10.9 23.5
Max Q Clear Time (g_c+I1), s 4.4 14.9 9.7 28.1 8.6 18.9 9.8 13.8
Green Ext Time (p_c), s 1.3 2.2 0.0 0.0 0.0 0.6 0.1 7.2

Intersection Summary
HCM 2010 Ctrl Delay 45.4
HCM 2010 LOS D



HCM 2010 Signalized Intersection Summary
2: Madison Street & Elementary School Exit 7/20/2016

Madison Plaza  7/6/2016 Project Completion With Project Conditions - AM Peak Hour Synchro 9 Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 0 0 0 121 0 83 0 600 0 0 754 0
Future Volume (veh/h) 0 0 0 121 0 83 0 600 0 0 754 0
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1900 1900 1900 1900 0 1900 0 1900 0 0 1900 1900
Adj Flow Rate, veh/h 0 0 0 142 0 98 0 706 0 0 887 0
Adj No. of Lanes 0 1 0 1 0 1 0 2 0 0 2 0
Peak Hour Factor 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85
Percent Heavy Veh, % 0 0 0 0 0 0 0 0 0 0 0 0
Cap, veh/h 0 2 0 191 0 0 0 2868 0 0 2868 0
Arrive On Green 0.00 0.00 0.00 0.11 0.00 0.01 0.00 1.00 0.00 0.00 1.00 0.00
Sat Flow, veh/h 0-76000 0 1810 142 0 3800 0 0 3800 0
Grp Volume(v), veh/h 0 0 0 142 40.4 0 706 0 0 887 0
Grp Sat Flow(s),veh/h/ln 0 1900 0 1810 D 0 1805 0 0 1805 0
Q Serve(g_s), s 0.0 0.0 0.0 6.1 0.0 0.0 0.0 0.0 0.0 0.0
Cycle Q Clear(g_c), s 0.0 0.0 0.0 6.1 0.0 0.0 0.0 0.0 0.0 0.0
Prop In Lane 0.00 0.00 1.00 0.00 0.00 0.00 0.00
Lane Grp Cap(c), veh/h 0 2 0 191 0 2868 0 0 2868 0
V/C Ratio(X) 0.00 0.00 0.00 0.74 0.00 0.25 0.00 0.00 0.31 0.00
Avail Cap(c_a), veh/h 0 439 0 362 0 2868 0 0 2868 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 2.00 1.00 1.00 2.00 2.00
Upstream Filter(I) 0.00 0.00 0.00 1.00 0.00 1.00 0.00 0.00 0.43 0.00
Uniform Delay (d), s/veh 0.0 0.0 0.0 34.7 0.0 0.0 0.0 0.0 0.0 0.0
Incr Delay (d2), s/veh 0.0 0.0 0.0 5.7 0.0 0.2 0.0 0.0 0.1 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln0.0 0.0 0.0 3.3 0.0 0.1 0.0 0.0 0.0 0.0
LnGrp Delay(d),s/veh 0.0 0.0 0.0 40.4 0.0 0.2 0.0 0.0 0.1 0.0
LnGrp LOS D A A
Approach Vol, veh/h 0 706 887
Approach Delay, s/veh 0.0 0.2 0.1
Approach LOS A A

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 3 4 6
Phs Duration (G+Y+Rc), s 67.6 12.4 0.0 67.6
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 33.0 15.5 18.0 33.0
Max Q Clear Time (g_c+I1), s 2.0 8.1 0.0 2.0
Green Ext Time (p_c), s 14.4 0.2 0.0 14.4

Intersection Summary
HCM 2010 Ctrl Delay 3.5
HCM 2010 LOS A



HCM 2010 TWSC
3: Madison Street & Orchard Street/elementary School Entry 7/20/2016

Madison Plaza  7/6/2016 Project Completion With Project Conditions - AM Peak Hour Synchro 9 Report
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Intersection
Int Delay, s/veh 2.9

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 11 23 121 0 0 0 65 589 91 124 674 78
Future Vol, veh/h 11 23 121 0 0 0 65 589 91 124 674 78
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - - - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 85 85 85 85 85 85 85 85 85 85 85 85
Heavy Vehicles, % 0 0 0 0 0 0 0 0 0 0 0 0
Mvmt Flow 6 27 142 0 0 0 76 693 107 146 793 92
 

Major/Minor Minor2 Major1 Major2
Conflicting Flow All 1630 2084 442 885 0 0 800 0 0
          Stage 1 1131 1131 - - - - - - -
          Stage 2 499 953 - - - - - - -
Critical Hdwy 6.8 6.5 6.9 4.1 - - 4.1 - -
Critical Hdwy Stg 1 5.8 5.5 - - - - - - -
Critical Hdwy Stg 2 5.8 5.5 - - - - - - -
Follow-up Hdwy 3.5 4 3.3 2.2 - - 2.2 - -
Pot Cap-1 Maneuver 94 54 569 773 - - 832 - -
          Stage 1 274 281 - - - - - - -
          Stage 2 581 340 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 50 0 569 773 - - 832 - -
Mov Cap-2 Maneuver 50 0 - - - - - - -
          Stage 1 178 0 - - - - - - -
          Stage 2 476 0 - - - - - - -
 

Approach EB NB SB
HCM Control Delay, s 21.4 0.9 1.5
HCM LOS C
 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1 SBL SBT SBR
Capacity (veh/h) 773 - - 392 832 - -
HCM Lane V/C Ratio 0.099 - - 0.449 0.175 - -
HCM Control Delay (s) 10.2 - - 21.4 10.2 - -
HCM Lane LOS B - - C B - -
HCM 95th %tile Q(veh) 0.3 - - 2.3 0.6 - -



HCM 2010 Signalized Intersection Summary
4: Madison Street & Proj DWY 1/Garden Street 7/20/2016

Madison Plaza  7/6/2016 Project Completion With Project Conditions - AM Peak Hour Synchro 9 Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 35 1 60 66 2 61 84 631 44 44 726 45
Future Volume (veh/h) 35 1 60 66 2 61 84 631 44 44 726 45
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Adj Flow Rate, veh/h 39 1 67 74 2 69 94 709 49 49 816 51
Adj No. of Lanes 0 1 1 0 1 0 1 2 0 1 2 0
Peak Hour Factor 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89
Percent Heavy Veh, % 0 0 0 0 0 0 0 0 0 0 0 0
Cap, veh/h 267 6 234 155 19 96 150 1499 104 485 2148 134
Arrive On Green 0.14 0.14 0.14 0.14 0.14 0.14 0.11 0.58 0.58 0.54 1.00 1.00
Sat Flow, veh/h 1229 40 1615 604 129 665 1810 3427 237 1810 3451 216
Grp Volume(v), veh/h 40 0 67 145 0 0 94 373 385 49 427 440
Grp Sat Flow(s),veh/h/ln 1269 0 1615 1398 0 0 1810 1805 1858 1810 1805 1862
Q Serve(g_s), s 0.0 0.0 3.0 5.8 0.0 0.0 4.0 9.5 9.6 1.1 0.0 0.0
Cycle Q Clear(g_c), s 2.3 0.0 3.0 8.1 0.0 0.0 4.0 9.5 9.6 1.1 0.0 0.0
Prop In Lane 0.97 1.00 0.51 0.48 1.00 0.13 1.00 0.12
Lane Grp Cap(c), veh/h 272 0 234 270 0 0 150 790 813 485 1123 1159
V/C Ratio(X) 0.15 0.00 0.29 0.54 0.00 0.00 0.63 0.47 0.47 0.10 0.38 0.38
Avail Cap(c_a), veh/h 467 0 464 481 0 0 204 790 813 485 1123 1159
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.33 1.33 1.33 2.00 2.00 2.00
Upstream Filter(I) 1.00 0.00 1.00 1.00 0.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 30.2 0.0 30.5 32.9 0.0 0.0 34.4 11.4 11.4 13.8 0.0 0.0
Incr Delay (d2), s/veh 0.2 0.0 0.7 1.7 0.0 0.0 4.2 2.0 2.0 0.1 1.0 0.9
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.8 0.0 1.4 3.2 0.0 0.0 2.2 5.2 5.3 0.5 0.3 0.3
LnGrp Delay(d),s/veh 30.5 0.0 31.2 34.5 0.0 0.0 38.6 13.4 13.4 13.9 1.0 0.9
LnGrp LOS C C C D B B B A A
Approach Vol, veh/h 107 145 852 916
Approach Delay, s/veh 30.9 34.5 16.2 1.7
Approach LOS C C B A

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 25.4 39.0 15.6 10.6 53.8 15.6
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 9.5 34.5 22.5 8.5 35.5 22.5
Max Q Clear Time (g_c+I1), s 3.1 11.6 5.0 6.0 2.0 10.1
Green Ext Time (p_c), s 3.0 5.0 1.2 0.0 6.6 1.0

Intersection Summary
HCM 2010 Ctrl Delay 11.7
HCM 2010 LOS B



HCM 2010 TWSC
5: Madison Street & Proj DWY 2 7/20/2016

Madison Plaza  7/6/2016 Project Completion With Project Conditions - AM Peak Hour Synchro 9 Report
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Intersection
Int Delay, s/veh 2.1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 20 0 48 6 0 4 78 735 21 8 806 38
Future Vol, veh/h 20 0 48 6 0 4 78 735 21 8 806 38
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - - 60 - - 70 - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 90 90 90 90 90 90 90 90 90 90 90 90
Heavy Vehicles, % 0 0 0 0 0 0 0 0 0 0 0 0
Mvmt Flow 22 0 53 7 0 4 87 817 23 9 896 42
 

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 1516 1947 469 1468 1958 420 938 0 0 840 0 0
          Stage 1 934 934 - 1002 1002 - - - - - - -
          Stage 2 582 1013 - 466 956 - - - - - - -
Critical Hdwy 7.5 6.5 6.9 7.5 6.5 6.9 4.1 - - 4.1 - -
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 3.5 4 3.3 3.5 4 3.3 2.2 - - 2.2 - -
Pot Cap-1 Maneuver 84 65 546 91 64 588 739 - - 804 - -
          Stage 1 290 347 - 264 323 - - - - - - -
          Stage 2 471 319 - 551 339 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 75 57 546 74 56 588 739 - - 804 - -
Mov Cap-2 Maneuver 75 57 - 74 56 - - - - - - -
          Stage 1 256 343 - 233 285 - - - - - - -
          Stage 2 412 281 - 492 335 - - - - - - -
 

Approach EB WB NB SB
HCM Control Delay, s 35.4 40 1 0.1
HCM LOS E E
 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1 SBL SBT SBR
Capacity (veh/h) 739 - - 192 114 804 - -
HCM Lane V/C Ratio 0.117 - - 0.394 0.097 0.011 - -
HCM Control Delay (s) 10.5 - - 35.4 40 9.5 - -
HCM Lane LOS B - - E E A - -
HCM 95th %tile Q(veh) 0.4 - - 1.7 0.3 0 - -
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Intersection
Int Delay, s/veh 0.3

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Vol, veh/h 0 33 0 834 859 1
Future Vol, veh/h 0 33 0 834 859 1
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 91 91 91 91 91 91
Heavy Vehicles, % 0 0 0 0 0 0
Mvmt Flow 0 36 0 916 944 1
 

Major/Minor Minor2 Major1 Major2
Conflicting Flow All - 473 945 0 - 0
          Stage 1 - - - - - -
          Stage 2 - - - - - -
Critical Hdwy - 7.1 5.3 - - -
Critical Hdwy Stg 1 - - - - - -
Critical Hdwy Stg 2 - - - - - -
Follow-up Hdwy - 3.9 3.1 - - -
Pot Cap-1 Maneuver 0 464 422 - - -
          Stage 1 0 - - - - -
          Stage 2 0 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - 464 422 - - -
Mov Cap-2 Maneuver - - - - - -
          Stage 1 - - - - - -
          Stage 2 - - - - - -
 

Approach EB NB SB
HCM Control Delay, s 13.4 0 0
HCM LOS B
 

Minor Lane/Major Mvmt NBL NBT EBLn1 SBT SBR
Capacity (veh/h) 422 - 464 - -
HCM Lane V/C Ratio - - 0.078 - -
HCM Control Delay (s) 0 - 13.4 - -
HCM Lane LOS A - B - -
HCM 95th %tile Q(veh) 0 - 0.3 - -
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 0 0 0 317 4 256 303 579 0 0 583 309
Future Volume (veh/h) 0 0 0 317 4 256 303 579 0 0 583 309
Number 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1900 1900 1900 1900 1900 0 0 1900 1900
Adj Flow Rate, veh/h 341 4 275 326 623 0 0 627 332
Adj No. of Lanes 0 1 1 1 2 0 0 3 1
Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93
Percent Heavy Veh, % 0 0 0 0 0 0 0 0 0
Cap, veh/h 423 5 382 667 2396 0 0 1271 396
Arrive On Green 0.24 0.24 0.24 0.74 1.00 0.00 0.00 0.08 0.08
Sat Flow, veh/h 1790 21 1615 1810 3705 0 0 5358 1615
Grp Volume(v), veh/h 345 0 275 326 623 0 0 627 332
Grp Sat Flow(s),veh/h/ln 1811 0 1615 1810 1805 0 0 1729 1615
Q Serve(g_s), s 14.4 0.0 12.5 5.9 0.0 0.0 0.0 9.3 16.2
Cycle Q Clear(g_c), s 14.4 0.0 12.5 5.9 0.0 0.0 0.0 9.3 16.2
Prop In Lane 0.99 1.00 1.00 0.00 0.00 1.00
Lane Grp Cap(c), veh/h 428 0 382 667 2396 0 0 1271 396
V/C Ratio(X) 0.81 0.00 0.72 0.49 0.26 0.00 0.00 0.49 0.84
Avail Cap(c_a), veh/h 566 0 505 667 2396 0 0 1271 396
HCM Platoon Ratio 1.00 1.00 1.00 2.00 2.00 1.00 1.00 0.33 0.33
Upstream Filter(I) 1.00 0.00 1.00 0.94 0.94 0.00 0.00 1.00 1.00
Uniform Delay (d), s/veh 28.8 0.0 28.1 7.4 0.0 0.0 0.0 32.0 35.2
Incr Delay (d2), s/veh 6.3 0.0 3.4 0.5 0.2 0.0 0.0 1.4 18.8
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 7.9 0.0 5.9 2.8 0.1 0.0 0.0 4.6 9.3
LnGrp Delay(d),s/veh 35.1 0.0 31.5 7.9 0.2 0.0 0.0 33.4 54.0
LnGrp LOS D C A A C D
Approach Vol, veh/h 620 949 959
Approach Delay, s/veh 33.5 2.9 40.5
Approach LOS C A D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 5 6 8
Phs Duration (G+Y+Rc), s 57.1 33.5 23.6 22.9
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 46.5 22.9 19.1 24.5
Max Q Clear Time (g_c+I1), s 2.0 7.9 18.2 16.4
Green Ext Time (p_c), s 6.1 4.7 0.5 2.0

Intersection Summary
HCM 2010 Ctrl Delay 24.7
HCM 2010 LOS C
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 116 22 79 0 0 0 0 766 376 265 635 0
Future Volume (veh/h) 116 22 79 0 0 0 0 766 376 265 635 0
Number 7 4 14 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1900 1900 1900 0 1900 1900 1900 1900 0
Adj Flow Rate, veh/h 123 23 84 0 815 400 282 676 0
Adj No. of Lanes 1 0 1 0 3 1 1 2 0
Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Percent Heavy Veh, % 0 0 0 0 0 0 0 0 0
Cap, veh/h 184 0 164 0 2940 915 329 2882 0
Arrive On Green 0.10 0.10 0.10 0.00 0.19 0.19 0.36 1.00 0.00
Sat Flow, veh/h 1810 0 1615 0 5358 1615 1810 3705 0
Grp Volume(v), veh/h 123 0 84 0 815 400 282 676 0
Grp Sat Flow(s),veh/h/ln1810 0 1615 0 1729 1615 1810 1805 0
Q Serve(g_s), s 5.2 0.0 3.9 0.0 10.8 17.5 11.5 0.0 0.0
Cycle Q Clear(g_c), s 5.2 0.0 3.9 0.0 10.8 17.5 11.5 0.0 0.0
Prop In Lane 1.00 1.00 0.00 1.00 1.00 0.00
Lane Grp Cap(c), veh/h 184 0 164 0 2940 915 329 2882 0
V/C Ratio(X) 0.67 0.00 0.51 0.00 0.28 0.44 0.86 0.23 0.00
Avail Cap(c_a), veh/h 430 0 384 0 2940 915 498 2882 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 0.33 0.33 2.00 2.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 0.00 0.68 0.68 0.92 0.92 0.00
Uniform Delay (d), s/veh 34.6 0.0 34.1 0.0 18.5 21.2 24.5 0.0 0.0
Incr Delay (d2), s/veh 4.2 0.0 2.5 0.0 0.2 1.0 8.6 0.2 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln2.8 0.0 1.9 0.0 5.2 8.1 6.4 0.1 0.0
LnGrp Delay(d),s/veh 38.8 0.0 36.5 0.0 18.6 22.2 33.1 0.2 0.0
LnGrp LOS D D B C C A
Approach Vol, veh/h 207 1215 958
Approach Delay, s/veh 37.9 19.8 9.9
Approach LOS D B A

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 6
Phs Duration (G+Y+Rc), s18.5 49.3 12.1 67.9
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s21.5 26.5 18.5 52.5
Max Q Clear Time (g_c+I1), s13.5 19.5 7.2 2.0
Green Ext Time (p_c), s 0.5 5.4 0.4 18.9

Intersection Summary
HCM 2010 Ctrl Delay 17.4
HCM 2010 LOS B
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 222 782 37 21 159 312 36 610 39 225 315 173
Future Volume (veh/h) 222 782 37 21 159 312 36 610 39 225 315 173
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Adj Flow Rate, veh/h 241 850 40 23 173 339 39 663 42 245 342 188
Adj No. of Lanes 1 2 0 1 2 0 1 2 0 1 2 0
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 0 0 0 0 0 0 0 0 0 0 0 0
Cap, veh/h 289 1228 58 75 417 373 174 861 54 288 708 382
Arrive On Green 0.16 0.35 0.35 0.04 0.23 0.23 0.10 0.25 0.25 0.27 0.52 0.52
Sat Flow, veh/h 1810 3511 165 1810 1805 1615 1810 3448 218 1810 2267 1223
Grp Volume(v), veh/h 241 437 453 23 173 339 39 347 358 245 271 259
Grp Sat Flow(s),veh/h/ln1810 1805 1871 1810 1805 1615 1810 1805 1861 1810 1805 1684
Q Serve(g_s), s 10.3 16.6 16.6 1.0 6.5 16.3 1.6 14.3 14.3 10.3 7.7 7.9
Cycle Q Clear(g_c), s 10.3 16.6 16.6 1.0 6.5 16.3 1.6 14.3 14.3 10.3 7.7 7.9
Prop In Lane 1.00 0.09 1.00 1.00 1.00 0.12 1.00 0.73
Lane Grp Cap(c), veh/h 289 632 655 75 417 373 174 451 465 288 564 526
V/C Ratio(X) 0.83 0.69 0.69 0.31 0.41 0.91 0.22 0.77 0.77 0.85 0.48 0.49
Avail Cap(c_a), veh/h 294 632 655 170 417 373 174 451 465 294 564 526
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.67 1.67 1.67
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.97 0.97 0.97
Uniform Delay (d), s/veh 32.6 22.3 22.3 37.2 26.1 29.9 33.4 27.9 27.9 28.5 15.0 15.0
Incr Delay (d2), s/veh 18.0 3.2 3.1 2.3 0.7 25.2 0.6 12.0 11.7 19.7 2.8 3.2
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln6.6 8.8 9.1 0.5 3.3 9.9 0.8 8.6 8.9 6.7 4.2 4.1
LnGrp Delay(d),s/veh 50.5 25.5 25.4 39.5 26.8 55.1 34.0 39.8 39.6 48.2 17.8 18.2
LnGrp LOS D C C D C E C D D D B B
Approach Vol, veh/h 1131 535 744 775
Approach Delay, s/veh 30.8 45.3 39.4 27.6
Approach LOS C D D C

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s16.7 24.0 7.3 32.0 11.7 29.0 16.8 22.5
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s12.5 19.0 7.0 23.5 7.0 24.5 12.5 18.0
Max Q Clear Time (g_c+I1), s12.3 16.3 3.0 18.6 3.6 9.9 12.3 18.3
Green Ext Time (p_c), s 0.0 1.2 0.0 2.7 1.5 2.9 0.0 0.0

Intersection Summary
HCM 2010 Ctrl Delay 34.5
HCM 2010 LOS C
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Intersection
Int Delay, s/veh 3.7

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 44 9 26 2 9 66 13 576 8 26 268 29
Future Vol, veh/h 44 9 26 2 9 66 13 576 8 26 268 29
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - - 80 - - 70 - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 92 92 92 92 92 92 92 92 92 92 92 92
Heavy Vehicles, % 0 0 0 0 0 0 0 0 0 0 0 0
Mvmt Flow 48 10 28 2 10 72 14 626 9 28 291 32
 

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 1063 1027 307 1042 1038 630 323 0 0 635 0 0
          Stage 1 364 364 - 659 659 - - - - - - -
          Stage 2 699 663 - 383 379 - - - - - - -
Critical Hdwy 7.1 6.5 6.2 7.1 6.5 6.2 4.1 - - 4.1 - -
Critical Hdwy Stg 1 6.1 5.5 - 6.1 5.5 - - - - - - -
Critical Hdwy Stg 2 6.1 5.5 - 6.1 5.5 - - - - - - -
Follow-up Hdwy 3.5 4 3.3 3.5 4 3.3 2.2 - - 2.2 - -
Pot Cap-1 Maneuver 203 236 738 210 233 485 1248 - - 958 - -
          Stage 1 659 627 - 456 464 - - - - - - -
          Stage 2 434 462 - 644 618 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 162 227 738 189 224 485 1248 - - 958 - -
Mov Cap-2 Maneuver 162 227 - 189 224 - - - - - - -
          Stage 1 652 609 - 451 459 - - - - - - -
          Stage 2 358 457 - 592 600 - - - - - - -
 

Approach EB WB NB SB
HCM Control Delay, s 30 16 0.2 0.7
HCM LOS D C
 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1 SBL SBT SBR
Capacity (veh/h) 1248 - - 228 412 958 - -
HCM Lane V/C Ratio 0.011 - - 0.377 0.203 0.029 - -
HCM Control Delay (s) 7.9 - - 30 16 8.9 - -
HCM Lane LOS A - - D C A - -
HCM 95th %tile Q(veh) 0 - - 1.7 0.8 0.1 - -
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 94 702 177 264 645 39 107 376 124 38 482 88
Future Volume (veh/h) 94 702 177 264 645 39 107 376 124 38 482 88
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Adj Flow Rate, veh/h 100 747 188 281 686 41 114 400 132 40 513 94
Adj No. of Lanes 1 2 0 1 2 0 1 2 0 1 2 0
Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Percent Heavy Veh, % 0 0 0 0 0 0 0 0 0 0 0 0
Cap, veh/h 152 786 198 317 1266 76 172 686 224 170 778 142
Arrive On Green 0.08 0.28 0.28 0.17 0.37 0.37 0.03 0.08 0.08 0.09 0.25 0.25
Sat Flow, veh/h 1810 2859 719 1810 3462 207 1810 2677 874 1810 3050 557
Grp Volume(v), veh/h 100 472 463 281 357 370 114 268 264 40 303 304
Grp Sat Flow(s),veh/h/ln 1810 1805 1773 1810 1805 1864 1810 1805 1746 1810 1805 1802
Q Serve(g_s), s 4.3 20.5 20.5 12.1 12.5 12.6 5.0 11.4 11.6 1.6 12.0 12.1
Cycle Q Clear(g_c), s 4.3 20.5 20.5 12.1 12.5 12.6 5.0 11.4 11.6 1.6 12.0 12.1
Prop In Lane 1.00 0.41 1.00 0.11 1.00 0.50 1.00 0.31
Lane Grp Cap(c), veh/h 152 496 488 317 660 682 172 463 447 170 460 459
V/C Ratio(X) 0.66 0.95 0.95 0.89 0.54 0.54 0.66 0.58 0.59 0.24 0.66 0.66
Avail Cap(c_a), veh/h 222 496 488 317 660 682 172 463 447 170 460 459
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 0.33 0.33 0.33 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 0.98 0.98 0.98 1.00 1.00 1.00
Uniform Delay (d), s/veh 35.5 28.5 28.5 32.2 20.1 20.1 37.5 32.5 32.6 33.6 26.7 26.7
Incr Delay (d2), s/veh 4.7 28.2 28.6 24.8 0.9 0.9 9.0 5.1 5.5 0.7 7.2 7.3
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 2.3 14.1 13.9 8.2 6.4 6.6 2.9 6.4 6.3 0.9 6.9 6.9
LnGrp Delay(d),s/veh 40.2 56.7 57.0 57.0 21.0 21.0 46.4 37.6 38.0 34.3 33.8 34.0
LnGrp LOS D E E E C C D D D C C C
Approach Vol, veh/h 1035 1008 646 647
Approach Delay, s/veh 55.3 31.0 39.3 34.0
Approach LOS E C D C

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 11.5 24.5 18.0 26.0 11.6 24.4 10.7 33.3
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 7.0 20.0 13.5 21.5 7.1 19.9 9.3 25.7
Max Q Clear Time (g_c+I1), s 3.6 13.6 14.1 22.5 7.0 14.1 6.3 14.6
Green Ext Time (p_c), s 0.1 1.7 0.0 0.0 0.0 1.8 0.1 4.2

Intersection Summary
HCM 2010 Ctrl Delay 40.7
HCM 2010 LOS D
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 0 0 1 32 1 26 1 619 0 0 862 0
Future Volume (veh/h) 0 0 1 32 1 26 1 619 0 0 862 0
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1900 1900 1900 1900 1900 1900 1900 1900 0 0 1900 1900
Adj Flow Rate, veh/h 0 0 1 38 1 31 1 728 0 0 1014 0
Adj No. of Lanes 0 1 0 1 0 1 0 2 0 0 2 0
Peak Hour Factor 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85
Percent Heavy Veh, % 0 0 0 0 0 0 0 0 0 0 0 0
Cap, veh/h 0 0 84 102 0 255 45 2628 0 0 2679 0
Arrive On Green 0.00 0.00 0.05 0.06 0.16 0.16 1.00 1.00 0.00 0.00 1.00 0.00
Sat Flow, veh/h 0 0 1615 1810 0 1615 0 3627 0 0 3800 0
Grp Volume(v), veh/h 0 0 1 38 0 31 391 338 0 0 1014 0
Grp Sat Flow(s),veh/h/ln 0 0 1615 1810 0 1615 1899 1643 0 0 1805 0
Q Serve(g_s), s 0.0 0.0 0.0 1.6 0.0 1.3 0.0 0.0 0.0 0.0 0.0 0.0
Cycle Q Clear(g_c), s 0.0 0.0 0.0 1.6 0.0 1.3 0.0 0.0 0.0 0.0 0.0 0.0
Prop In Lane 0.00 1.00 1.00 1.00 0.00 0.00 0.00 0.00
Lane Grp Cap(c), veh/h 0 0 84 102 0 255 1454 1219 0 0 2679 0
V/C Ratio(X) 0.00 0.00 0.01 0.37 0.00 0.12 0.27 0.28 0.00 0.00 0.38 0.00
Avail Cap(c_a), veh/h 0 0 373 204 0 636 1454 1219 0 0 2679 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 2.00 2.00 1.00 1.00 2.00 2.00
Upstream Filter(I) 0.00 0.00 1.00 1.00 0.00 1.00 1.00 1.00 0.00 0.00 0.65 0.00
Uniform Delay (d), s/veh 0.0 0.0 36.0 36.4 0.0 28.9 0.0 0.0 0.0 0.0 0.0 0.0
Incr Delay (d2), s/veh 0.0 0.0 0.1 2.3 0.0 0.2 0.5 0.6 0.0 0.0 0.3 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln0.0 0.0 0.0 0.9 0.0 0.6 0.2 0.2 0.0 0.0 0.1 0.0
LnGrp Delay(d),s/veh 0.0 0.0 36.0 38.7 0.0 29.1 0.5 0.6 0.0 0.0 0.3 0.0
LnGrp LOS D D C A A A
Approach Vol, veh/h 1 69 729 1014
Approach Delay, s/veh 36.0 34.4 0.5 0.3
Approach LOS D C A A

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 3 4 6 8
Phs Duration (G+Y+Rc), s 63.4 8.5 8.1 63.4 16.6
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 40.0 8.5 18.0 40.0 31.0
Max Q Clear Time (g_c+I1), s 2.0 3.6 2.0 2.0 3.3
Green Ext Time (p_c), s 17.0 0.0 0.0 17.0 0.2

Intersection Summary
HCM 2010 Ctrl Delay 1.7
HCM 2010 LOS A
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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 8 10 68 0 0 0 83 612 15 36 818 40
Future Vol, veh/h 8 10 68 0 0 0 83 612 15 36 818 40
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - - - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 90 90 90 90 90 90 90 90 90 90 90 90
Heavy Vehicles, % 0 0 0 0 0 0 0 0 0 0 0 0
Mvmt Flow 4 11 76 0 0 0 92 680 17 40 909 44
 

Major/Minor Minor2 Major1 Major2
Conflicting Flow All 1535 1892 477 953 0 0 697 0 0
          Stage 1 1011 1011 - - - - - - -
          Stage 2 524 881 - - - - - - -
Critical Hdwy 6.8 6.5 6.9 4.1 - - 4.1 - -
Critical Hdwy Stg 1 5.8 5.5 - - - - - - -
Critical Hdwy Stg 2 5.8 5.5 - - - - - - -
Follow-up Hdwy 3.5 4 3.3 2.2 - - 2.2 - -
Pot Cap-1 Maneuver 109 71 540 729 - - 909 - -
          Stage 1 317 320 - - - - - - -
          Stage 2 564 367 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 78 0 540 729 - - 909 - -
Mov Cap-2 Maneuver 78 0 - - - - - - -
          Stage 1 287 0 - - - - - - -
          Stage 2 447 0 - - - - - - -
 

Approach EB NB SB
HCM Control Delay, s 16.4 1.2 0.4
HCM LOS C
 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1 SBL SBT SBR
Capacity (veh/h) 729 - - 406 909 - -
HCM Lane V/C Ratio 0.127 - - 0.224 0.044 - -
HCM Control Delay (s) 10.7 - - 16.4 9.1 - -
HCM Lane LOS B - - C A - -
HCM 95th %tile Q(veh) 0.4 - - 0.8 0.1 - -



HCM 2010 Signalized Intersection Summary
4: Madison Street & Proj DWY 1/Garden Street 7/20/2016

Madison Plaza  7/6/2016 Project Completion With Project Conditions - PM Peak Hour Synchro 9 Report
LSA Page 4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 78 6 122 140 9 61 165 595 48 86 759 77
Future Volume (veh/h) 78 6 122 140 9 61 165 595 48 86 759 77
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Adj Flow Rate, veh/h 87 7 136 156 10 68 183 661 53 96 843 86
Adj No. of Lanes 0 1 0 0 1 0 1 2 0 1 2 0
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Percent Heavy Veh, % 0 0 0 0 0 0 0 0 0 0 0 0
Cap, veh/h 178 34 217 262 23 86 334 1354 108 402 1447 148
Arrive On Green 0.23 0.23 0.23 0.23 0.23 0.23 0.18 0.40 0.40 0.44 0.88 0.88
Sat Flow, veh/h 508 150 952 822 102 379 1810 3386 271 1810 3308 337
Grp Volume(v), veh/h 230 0 0 234 0 0 183 352 362 96 460 469
Grp Sat Flow(s),veh/h/ln 1611 0 0 1303 0 0 1810 1805 1852 1810 1805 1840
Q Serve(g_s), s 0.0 0.0 0.0 3.8 0.0 0.0 7.3 11.6 11.7 2.6 5.2 5.2
Cycle Q Clear(g_c), s 10.0 0.0 0.0 13.8 0.0 0.0 7.3 11.6 11.7 2.6 5.2 5.2
Prop In Lane 0.38 0.59 0.67 0.29 1.00 0.15 1.00 0.18
Lane Grp Cap(c), veh/h 429 0 0 372 0 0 334 722 741 402 790 805
V/C Ratio(X) 0.54 0.00 0.00 0.63 0.00 0.00 0.55 0.49 0.49 0.24 0.58 0.58
Avail Cap(c_a), veh/h 557 0 0 488 0 0 334 722 741 402 790 805
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 2.00 2.00 2.00
Upstream Filter(I) 1.00 0.00 0.00 1.00 0.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 27.6 0.0 0.0 29.2 0.0 0.0 29.6 17.9 17.9 18.0 3.1 3.1
Incr Delay (d2), s/veh 1.0 0.0 0.0 1.8 0.0 0.0 1.9 2.3 2.3 0.3 3.1 3.1
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 4.7 0.0 0.0 5.1 0.0 0.0 3.8 6.2 6.4 1.3 3.0 3.0
LnGrp Delay(d),s/veh 28.7 0.0 0.0 30.9 0.0 0.0 31.5 20.2 20.2 18.3 6.3 6.2
LnGrp LOS C C C C C B A A
Approach Vol, veh/h 230 234 897 1025
Approach Delay, s/veh 28.7 30.9 22.5 7.4
Approach LOS C C C A

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 21.8 36.0 22.2 18.8 39.0 22.2
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 10.5 31.5 24.5 7.5 34.5 24.5
Max Q Clear Time (g_c+I1), s 4.6 13.7 12.0 9.3 7.2 15.8
Green Ext Time (p_c), s 0.4 4.2 2.4 0.0 6.8 1.9

Intersection Summary
HCM 2010 Ctrl Delay 17.4
HCM 2010 LOS B



HCM 2010 TWSC
5: Madison Street & Proj DWY 2 7/20/2016

Madison Plaza  7/6/2016 Project Completion With Project Conditions - PM Peak Hour Synchro 9 Report
LSA Page 5

Intersection
Int Delay, s/veh 12.6

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 44 0 99 17 1 32 96 732 48 23 919 79
Future Vol, veh/h 44 0 99 17 1 32 96 732 48 23 919 79
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - - 60 - - 70 - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 95 95 95 95 95 95 95 95 95 95 95 95
Heavy Vehicles, % 0 0 0 0 0 0 0 0 0 0 0 0
Mvmt Flow 46 0 104 18 1 34 101 771 51 24 967 83
 

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 1645 2080 525 1530 2097 411 1051 0 0 821 0 0
          Stage 1 1057 1057 - 998 998 - - - - - - -
          Stage 2 588 1023 - 532 1099 - - - - - - -
Critical Hdwy 7.5 6.5 6.9 7.5 6.5 6.9 4.1 - - 4.1 - -
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 3.5 4 3.3 3.5 4 3.3 2.2 - - 2.2 - -
Pot Cap-1 Maneuver 67 54 502 82 53 596 670 - - 817 - -
          Stage 1 244 304 - 265 324 - - - - - - -
          Stage 2 467 316 - 504 291 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 54 45 502 56 44 596 670 - - 817 - -
Mov Cap-2 Maneuver 54 45 - 56 44 - - - - - - -
          Stage 1 207 295 - 225 275 - - - - - - -
          Stage 2 373 268 - 388 282 - - - - - - -
 

Approach EB WB NB SB
HCM Control Delay, s 157.5 49.3 1.2 0.2
HCM LOS F E
 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1 SBL SBT SBR
Capacity (veh/h) 670 - - 141 132 817 - -
HCM Lane V/C Ratio 0.151 - - 1.068 0.399 0.03 - -
HCM Control Delay (s) 11.3 - - 157.5 49.3 9.5 - -
HCM Lane LOS B - - F E A - -
HCM 95th %tile Q(veh) 0.5 - - 8.1 1.7 0.1 - -



HCM 2010 TWSC
6: Madison Street & Gas Stn Access 7/20/2016

Madison Plaza  7/6/2016 Project Completion With Project Conditions - PM Peak Hour Synchro 9 Report
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Intersection
Int Delay, s/veh 0.2

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Vol, veh/h 0 27 0 874 1029 6
Future Vol, veh/h 0 27 0 874 1029 6
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 91 91 91 91 91 91
Heavy Vehicles, % 0 0 0 0 0 0
Mvmt Flow 0 30 0 960 1131 7
 

Major/Minor Minor2 Major1 Major2
Conflicting Flow All - 569 1137 0 - 0
          Stage 1 - - - - - -
          Stage 2 - - - - - -
Critical Hdwy - 7.1 5.3 - - -
Critical Hdwy Stg 1 - - - - - -
Critical Hdwy Stg 2 - - - - - -
Follow-up Hdwy - 3.9 3.1 - - -
Pot Cap-1 Maneuver 0 403 341 - - -
          Stage 1 0 - - - - -
          Stage 2 0 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - 403 341 - - -
Mov Cap-2 Maneuver - - - - - -
          Stage 1 - - - - - -
          Stage 2 - - - - - -
 

Approach EB NB SB
HCM Control Delay, s 14.6 0 0
HCM LOS B
 

Minor Lane/Major Mvmt NBL NBT EBLn1 SBT SBR
Capacity (veh/h) 341 - 403 - -
HCM Lane V/C Ratio - - 0.074 - -
HCM Control Delay (s) 0 - 14.6 - -
HCM Lane LOS A - B - -
HCM 95th %tile Q(veh) 0 - 0.2 - -



HCM 2010 Signalized Intersection Summary
7: Madison Street & SR_91 WB 7/20/2016

Madison Plaza  7/6/2016 Project Completion With Project Conditions - PM Peak Hour Synchro 9 Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 0 0 0 212 1 225 265 650 0 0 755 301
Future Volume (veh/h) 0 0 0 212 1 225 265 650 0 0 755 301
Number 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1900 1900 1900 1900 1900 0 0 1900 1900
Adj Flow Rate, veh/h 214 1 227 268 657 0 0 763 304
Adj No. of Lanes 0 1 1 1 2 0 0 3 1
Peak Hour Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
Percent Heavy Veh, % 0 0 0 0 0 0 0 0 0
Cap, veh/h 326 2 293 690 2595 0 0 1491 464
Arrive On Green 0.18 0.18 0.18 0.76 1.00 0.00 0.00 0.38 0.38
Sat Flow, veh/h 1802 8 1615 1810 3705 0 0 5358 1615
Grp Volume(v), veh/h 215 0 227 268 657 0 0 763 304
Grp Sat Flow(s),veh/h/ln 1810 0 1615 1810 1805 0 0 1729 1615
Q Serve(g_s), s 8.8 0.0 10.7 4.0 0.0 0.0 0.0 9.0 12.4
Cycle Q Clear(g_c), s 8.8 0.0 10.7 4.0 0.0 0.0 0.0 9.0 12.4
Prop In Lane 1.00 1.00 1.00 0.00 0.00 1.00
Lane Grp Cap(c), veh/h 328 0 293 690 2595 0 0 1491 464
V/C Ratio(X) 0.66 0.00 0.78 0.39 0.25 0.00 0.00 0.51 0.65
Avail Cap(c_a), veh/h 475 0 424 690 2595 0 0 1491 464
HCM Platoon Ratio 1.00 1.00 1.00 2.00 2.00 1.00 1.00 1.33 1.33
Upstream Filter(I) 1.00 0.00 1.00 0.94 0.94 0.00 0.00 1.00 1.00
Uniform Delay (d), s/veh 30.4 0.0 31.2 6.4 0.0 0.0 0.0 20.4 21.4
Incr Delay (d2), s/veh 2.2 0.0 5.5 0.3 0.2 0.0 0.0 1.3 7.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 4.6 0.0 5.2 2.0 0.1 0.0 0.0 4.4 6.4
LnGrp Delay(d),s/veh 32.7 0.0 36.7 6.7 0.2 0.0 0.0 21.7 28.5
LnGrp LOS C D A A C C
Approach Vol, veh/h 442 925 1067
Approach Delay, s/veh 34.7 2.1 23.6
Approach LOS C A C

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 5 6 8
Phs Duration (G+Y+Rc), s 61.5 34.5 27.0 18.5
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 50.5 23.5 22.5 20.5
Max Q Clear Time (g_c+I1), s 2.0 6.0 14.4 12.7
Green Ext Time (p_c), s 6.2 5.1 3.9 1.3

Intersection Summary
HCM 2010 Ctrl Delay 17.4
HCM 2010 LOS B



HCM 2010 Signalized Intersection Summary
8: Madison Street & SR_91 EB 7/20/2016

Madison Plaza  7/6/2016 Project Completion With Project Conditions - PM Peak Hour Synchro 9 Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 166 3 147 0 0 0 0 748 404 240 727 0
Future Volume (veh/h) 166 3 147 0 0 0 0 748 404 240 727 0
Number 7 4 14 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1900 1900 1900 0 1900 1900 1900 1900 0
Adj Flow Rate, veh/h 173 3 153 0 779 421 250 757 0
Adj No. of Lanes 1 0 1 0 3 1 1 2 0
Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96
Percent Heavy Veh, % 0 0 0 0 0 0 0 0 0
Cap, veh/h 239 0 213 0 2872 894 297 2772 0
Arrive On Green 0.13 0.13 0.13 0.00 0.18 0.18 0.33 1.00 0.00
Sat Flow, veh/h 1810 0 1615 0 5358 1615 1810 3705 0
Grp Volume(v), veh/h 173 0 153 0 779 421 250 757 0
Grp Sat Flow(s),veh/h/ln1810 0 1615 0 1729 1615 1810 1805 0
Q Serve(g_s), s 7.3 0.0 7.3 0.0 10.3 18.6 10.3 0.0 0.0
Cycle Q Clear(g_c), s 7.3 0.0 7.3 0.0 10.3 18.6 10.3 0.0 0.0
Prop In Lane 1.00 1.00 0.00 1.00 1.00 0.00
Lane Grp Cap(c), veh/h 239 0 213 0 2872 894 297 2772 0
V/C Ratio(X) 0.72 0.00 0.72 0.00 0.27 0.47 0.84 0.27 0.00
Avail Cap(c_a), veh/h 452 0 404 0 2872 894 452 2772 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 0.33 0.33 2.00 2.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 0.00 0.60 0.60 0.92 0.92 0.00
Uniform Delay (d), s/veh 33.3 0.0 33.3 0.0 18.8 22.2 25.9 0.0 0.0
Incr Delay (d2), s/veh 4.1 0.0 4.5 0.0 0.1 1.1 7.9 0.2 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln3.9 0.0 3.5 0.0 5.0 8.6 5.7 0.1 0.0
LnGrp Delay(d),s/veh 37.4 0.0 37.7 0.0 19.0 23.3 33.8 0.2 0.0
LnGrp LOS D D B C C A
Approach Vol, veh/h 326 1200 1007
Approach Delay, s/veh 37.6 20.5 8.6
Approach LOS D C A

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 6
Phs Duration (G+Y+Rc), s17.1 48.3 14.6 65.4
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s19.5 27.5 19.5 51.5
Max Q Clear Time (g_c+I1), s12.3 20.6 9.3 2.0
Green Ext Time (p_c), s 0.4 5.4 0.7 19.8

Intersection Summary
HCM 2010 Ctrl Delay 17.9
HCM 2010 LOS B



HCM 2010 Signalized Intersection Summary
9: Madison Street & Indiana Ave 7/20/2016

Madison Plaza  7/6/2016 Project Completion With Project Conditions - PM Peak Hour Synchro 9 Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 289 562 87 60 236 334 60 527 41 235 540 100
Future Volume (veh/h) 289 562 87 60 236 334 60 527 41 235 540 100
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Adj Flow Rate, veh/h 304 592 92 63 248 352 63 555 43 247 568 105
Adj No. of Lanes 1 2 0 1 2 0 1 2 0 1 2 0
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 0 0 0 0 0 0 0 0 0 0 0 0
Cap, veh/h 317 1047 162 131 417 373 170 828 64 271 913 168
Arrive On Green 0.17 0.33 0.33 0.07 0.23 0.23 0.09 0.24 0.24 0.15 0.30 0.30
Sat Flow, veh/h 1810 3133 486 1810 1805 1615 1810 3396 263 1810 3045 561
Grp Volume(v), veh/h 304 340 344 63 248 352 63 294 304 247 336 337
Grp Sat Flow(s),veh/h/ln1810 1805 1814 1810 1805 1615 1810 1805 1854 1810 1805 1801
Q Serve(g_s), s 13.3 12.4 12.4 2.7 9.8 17.1 2.6 11.8 11.8 10.7 12.8 12.9
Cycle Q Clear(g_c), s 13.3 12.4 12.4 2.7 9.8 17.1 2.6 11.8 11.8 10.7 12.8 12.9
Prop In Lane 1.00 0.27 1.00 1.00 1.00 0.14 1.00 0.31
Lane Grp Cap(c), veh/h 317 603 606 131 417 373 170 440 452 271 542 540
V/C Ratio(X) 0.96 0.56 0.57 0.48 0.59 0.94 0.37 0.67 0.67 0.91 0.62 0.62
Avail Cap(c_a), veh/h 317 603 606 170 417 373 170 440 452 271 542 540
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.96 0.96 0.96
Uniform Delay (d), s/veh 32.7 21.9 21.9 35.7 27.4 30.2 34.0 27.3 27.4 33.5 24.1 24.1
Incr Delay (d2), s/veh 39.8 1.2 1.2 2.7 2.3 32.1 1.3 7.9 7.7 31.3 5.1 5.2
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln10.2 6.4 6.4 1.4 5.2 11.0 1.4 6.9 7.0 7.7 7.1 7.1
LnGrp Delay(d),s/veh 72.5 23.1 23.1 38.4 29.7 62.3 35.4 35.2 35.1 64.7 29.2 29.3
LnGrp LOS E C C D C E D D D E C C
Approach Vol, veh/h 988 663 661 920
Approach Delay, s/veh 38.3 47.8 35.2 38.7
Approach LOS D D D D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s16.0 23.5 9.8 30.7 11.5 28.0 18.0 22.5
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s11.5 19.0 7.0 24.5 7.0 23.5 13.5 18.0
Max Q Clear Time (g_c+I1), s12.7 13.8 4.7 14.4 4.6 14.9 15.3 19.1
Green Ext Time (p_c), s 0.0 1.8 0.0 5.6 0.9 2.7 0.0 0.0

Intersection Summary
HCM 2010 Ctrl Delay 39.7
HCM 2010 LOS D



HCM 2010 TWSC
10: Madison Street & Evans Street 7/20/2016

Madison Plaza  7/6/2016 Project Completion With Project Conditions - PM Peak Hour Synchro 9 Report
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Intersection
Int Delay, s/veh 5

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 50 5 31 4 3 59 27 461 15 77 537 44
Future Vol, veh/h 50 5 31 4 3 59 27 461 15 77 537 44
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - - 80 - - 70 - -
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 0 0 0 0 0 0 0 0 0 0 0
Mvmt Flow 52 5 32 4 3 61 28 480 16 80 559 46
 

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 1320 1295 582 1305 1310 488 605 0 0 496 0 0
          Stage 1 743 743 - 544 544 - - - - - - -
          Stage 2 577 552 - 761 766 - - - - - - -
Critical Hdwy 7.1 6.5 6.2 7.1 6.5 6.2 4.1 - - 4.1 - -
Critical Hdwy Stg 1 6.1 5.5 - 6.1 5.5 - - - - - - -
Critical Hdwy Stg 2 6.1 5.5 - 6.1 5.5 - - - - - - -
Follow-up Hdwy 3.5 4 3.3 3.5 4 3.3 2.2 - - 2.2 - -
Pot Cap-1 Maneuver 135 164 517 138 160 584 983 - - 1078 - -
          Stage 1 410 425 - 527 522 - - - - - - -
          Stage 2 506 518 - 401 415 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 110 148 517 116 144 584 983 - - 1078 - -
Mov Cap-2 Maneuver 110 148 - 116 144 - - - - - - -
          Stage 1 398 393 - 512 507 - - - - - - -
          Stage 2 437 503 - 343 384 - - - - - - -
 

Approach EB WB NB SB
HCM Control Delay, s 54.7 15.2 0.5 1
HCM LOS F C
 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1 SBL SBT SBR
Capacity (veh/h) 983 - - 157 422 1078 - -
HCM Lane V/C Ratio 0.029 - - 0.571 0.163 0.074 - -
HCM Control Delay (s) 8.8 - - 54.7 15.2 8.6 - -
HCM Lane LOS A - - F C A - -
HCM 95th %tile Q(veh) 0.1 - - 3 0.6 0.2 - -



HCM 2010 Signalized Intersection Summary
1: Madison Street & Magnolia Ave 7/6/2016

Madison Plaza  7/6/2016 Cumulative Conditions - AM Peak Hour Synchro 9 Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 149 824 138 138 475 54 121 427 146 48 453 175
Future Volume (veh/h) 149 824 138 138 475 54 121 427 146 48 453 175
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Adj Flow Rate, veh/h 182 1005 168 168 579 66 148 521 178 59 552 213
Adj No. of Lanes 1 2 0 1 2 0 1 2 0 1 2 0
Peak Hour Factor 0.82 0.82 0.82 0.82 0.82 0.82 0.82 0.82 0.82 0.82 0.82 0.82
Percent Heavy Veh, % 0 0 0 0 0 0 0 0 0 0 0 0
Cap, veh/h 230 1022 171 204 1030 117 181 698 237 170 657 253
Arrive On Green 0.13 0.33 0.33 0.11 0.32 0.32 0.20 0.53 0.53 0.09 0.26 0.26
Sat Flow, veh/h 1810 3097 517 1810 3268 372 1810 2646 900 1810 2551 981
Grp Volume(v), veh/h 182 585 588 168 319 326 148 355 344 59 390 375
Grp Sat Flow(s),veh/h/ln 1810 1805 1809 1810 1805 1834 1810 1805 1741 1810 1805 1727
Q Serve(g_s), s 7.8 25.7 25.8 7.3 11.8 11.8 6.3 12.2 12.4 2.4 16.4 16.5
Cycle Q Clear(g_c), s 7.8 25.7 25.8 7.3 11.8 11.8 6.3 12.2 12.4 2.4 16.4 16.5
Prop In Lane 1.00 0.29 1.00 0.20 1.00 0.52 1.00 0.57
Lane Grp Cap(c), veh/h 230 596 597 204 569 578 181 476 459 170 465 445
V/C Ratio(X) 0.79 0.98 0.98 0.83 0.56 0.56 0.82 0.74 0.75 0.35 0.84 0.84
Avail Cap(c_a), veh/h 258 596 597 204 569 578 181 476 459 170 465 445
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 2.00 2.00 2.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 0.98 0.98 0.98 1.00 1.00 1.00
Uniform Delay (d), s/veh 33.9 26.6 26.6 34.7 22.8 22.8 31.3 16.8 16.8 34.0 28.1 28.2
Incr Delay (d2), s/veh 13.8 32.4 32.8 23.4 1.3 1.3 24.1 9.9 10.5 1.2 16.5 17.4
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 4.8 18.0 18.2 5.0 6.1 6.2 4.3 7.2 7.1 1.3 10.3 10.0
LnGrp Delay(d),s/veh 47.7 58.9 59.4 58.1 24.0 24.1 55.4 26.7 27.3 35.2 44.6 45.6
LnGrp LOS D E E E C C E C C D D D
Approach Vol, veh/h 1355 813 847 824
Approach Delay, s/veh 57.6 31.1 32.0 44.4
Approach LOS E C C D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 11.5 25.1 13.0 30.4 12.0 24.6 14.2 29.2
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 7.0 20.6 8.5 25.9 7.5 20.1 10.9 23.5
Max Q Clear Time (g_c+I1), s 4.4 14.4 9.3 27.8 8.3 18.5 9.8 13.8
Green Ext Time (p_c), s 1.3 2.3 0.0 0.0 0.0 0.8 0.1 7.1

Intersection Summary
HCM 2010 Ctrl Delay 43.5
HCM 2010 LOS D



HCM 2010 Signalized Intersection Summary
2: Madison Street & Elementary School Exit 7/6/2016

Madison Plaza  7/6/2016 Cumulative Conditions - AM Peak Hour Synchro 9 Report
LSA Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 0 0 0 121 0 83 0 575 0 0 720 0
Future Volume (veh/h) 0 0 0 121 0 83 0 575 0 0 720 0
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1900 1900 1900 1900 0 1900 0 1900 0 0 1900 1900
Adj Flow Rate, veh/h 0 0 0 142 0 98 0 676 0 0 847 0
Adj No. of Lanes 0 1 0 1 0 1 0 2 0 0 2 0
Peak Hour Factor 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85
Percent Heavy Veh, % 0 0 0 0 0 0 0 0 0 0 0 0
Cap, veh/h 0 2 0 191 0 0 0 2868 0 0 2868 0
Arrive On Green 0.00 0.00 0.00 0.11 0.00 0.01 0.00 1.00 0.00 0.00 1.00 0.00
Sat Flow, veh/h 0-76000 0 1810 142 0 3800 0 0 3800 0
Grp Volume(v), veh/h 0 0 0 142 40.4 0 676 0 0 847 0
Grp Sat Flow(s),veh/h/ln 0 1900 0 1810 D 0 1805 0 0 1805 0
Q Serve(g_s), s 0.0 0.0 0.0 6.1 0.0 0.0 0.0 0.0 0.0 0.0
Cycle Q Clear(g_c), s 0.0 0.0 0.0 6.1 0.0 0.0 0.0 0.0 0.0 0.0
Prop In Lane 0.00 0.00 1.00 0.00 0.00 0.00 0.00
Lane Grp Cap(c), veh/h 0 2 0 191 0 2868 0 0 2868 0
V/C Ratio(X) 0.00 0.00 0.00 0.74 0.00 0.24 0.00 0.00 0.30 0.00
Avail Cap(c_a), veh/h 0 439 0 362 0 2868 0 0 2868 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 2.00 1.00 1.00 2.00 2.00
Upstream Filter(I) 0.00 0.00 0.00 1.00 0.00 1.00 0.00 0.00 0.47 0.00
Uniform Delay (d), s/veh 0.0 0.0 0.0 34.7 0.0 0.0 0.0 0.0 0.0 0.0
Incr Delay (d2), s/veh 0.0 0.0 0.0 5.7 0.0 0.2 0.0 0.0 0.1 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln0.0 0.0 0.0 3.3 0.0 0.1 0.0 0.0 0.0 0.0
LnGrp Delay(d),s/veh 0.0 0.0 0.0 40.4 0.0 0.2 0.0 0.0 0.1 0.0
LnGrp LOS D A A
Approach Vol, veh/h 0 676 847
Approach Delay, s/veh 0.0 0.2 0.1
Approach LOS A A

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 3 4 6
Phs Duration (G+Y+Rc), s 67.6 12.4 0.0 67.6
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 33.0 15.5 18.0 33.0
Max Q Clear Time (g_c+I1), s 2.0 8.1 0.0 2.0
Green Ext Time (p_c), s 13.6 0.2 0.0 13.6

Intersection Summary
HCM 2010 Ctrl Delay 3.6
HCM 2010 LOS A



HCM 2010 TWSC
3: Madison Street & Orchard Street/elementary School Entry 7/6/2016

Madison Plaza  7/6/2016 Cumulative Conditions - AM Peak Hour Synchro 9 Report
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Intersection
Int Delay, s/veh 2.7

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 11 23 114 0 0 0 60 565 91 124 641 78
Future Vol, veh/h 11 23 114 0 0 0 60 565 91 124 641 78
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - - - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 85 85 85 85 85 85 85 85 85 85 85 85
Heavy Vehicles, % 0 0 0 0 0 0 0 0 0 0 0 0
Mvmt Flow 6 27 134 0 0 0 71 665 107 146 754 92
 

Major/Minor Minor2 Major1 Major2
Conflicting Flow All 1566 2005 423 846 0 0 772 0 0
          Stage 1 1092 1092 - - - - - - -
          Stage 2 474 913 - - - - - - -
Critical Hdwy 6.8 6.5 6.9 4.1 - - 4.1 - -
Critical Hdwy Stg 1 5.8 5.5 - - - - - - -
Critical Hdwy Stg 2 5.8 5.5 - - - - - - -
Follow-up Hdwy 3.5 4 3.3 2.2 - - 2.2 - -
Pot Cap-1 Maneuver 104 60 585 800 - - 852 - -
          Stage 1 287 293 - - - - - - -
          Stage 2 598 355 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 59 0 585 800 - - 852 - -
Mov Cap-2 Maneuver 59 0 - - - - - - -
          Stage 1 192 0 - - - - - - -
          Stage 2 503 0 - - - - - - -
 

Approach EB NB SB
HCM Control Delay, s 19.4 0.8 1.5
HCM LOS C
 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1 SBL SBT SBR
Capacity (veh/h) 800 - - 415 852 - -
HCM Lane V/C Ratio 0.088 - - 0.404 0.171 - -
HCM Control Delay (s) 9.9 - - 19.4 10.1 - -
HCM Lane LOS A - - C B - -
HCM 95th %tile Q(veh) 0.3 - - 1.9 0.6 - -



HCM 2010 Signalized Intersection Summary
4: Madison Street & Proj DWY 1/Garden Street 7/6/2016

Madison Plaza  7/6/2016 Cumulative Conditions - AM Peak Hour Synchro 9 Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 12 1 7 67 0 62 15 624 44 44 712 18
Future Volume (veh/h) 12 1 7 67 0 62 15 624 44 44 712 18
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Adj Flow Rate, veh/h 13 1 8 75 0 70 17 701 49 49 800 20
Adj No. of Lanes 0 1 0 0 1 0 1 2 0 1 2 0
Peak Hour Factor 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89
Percent Heavy Veh, % 0 0 0 0 0 0 0 0 0 0 0 0
Cap, veh/h 172 27 73 159 11 94 61 1498 105 516 2479 62
Arrive On Green 0.13 0.13 0.13 0.13 0.00 0.13 0.07 0.88 0.88 0.57 1.00 1.00
Sat Flow, veh/h 787 213 572 709 85 741 1810 3424 239 1810 3599 90
Grp Volume(v), veh/h 22 0 0 145 0 0 17 369 381 49 401 419
Grp Sat Flow(s),veh/h/ln 1572 0 0 1535 0 0 1810 1805 1858 1810 1805 1884
Q Serve(g_s), s 0.0 0.0 0.0 6.3 0.0 0.0 0.7 3.5 3.5 1.0 0.0 0.0
Cycle Q Clear(g_c), s 0.9 0.0 0.0 7.2 0.0 0.0 0.7 3.5 3.5 1.0 0.0 0.0
Prop In Lane 0.59 0.36 0.52 0.48 1.00 0.13 1.00 0.05
Lane Grp Cap(c), veh/h 272 0 0 264 0 0 61 790 813 516 1243 1298
V/C Ratio(X) 0.08 0.00 0.00 0.55 0.00 0.00 0.28 0.47 0.47 0.09 0.32 0.32
Avail Cap(c_a), veh/h 505 0 0 506 0 0 204 790 813 516 1243 1298
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 2.00 2.00 2.00 2.00 2.00 2.00
Upstream Filter(I) 1.00 0.00 0.00 1.00 0.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 30.8 0.0 0.0 33.6 0.0 0.0 36.4 3.0 3.0 12.5 0.0 0.0
Incr Delay (d2), s/veh 0.1 0.0 0.0 1.8 0.0 0.0 2.4 2.0 1.9 0.1 0.7 0.7
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.4 0.0 0.0 3.2 0.0 0.0 0.4 1.9 1.9 0.5 0.2 0.2
LnGrp Delay(d),s/veh 31.0 0.0 0.0 35.3 0.0 0.0 38.8 5.0 5.0 12.6 0.7 0.7
LnGrp LOS C D D A A B A A
Approach Vol, veh/h 22 145 767 869
Approach Delay, s/veh 31.0 35.3 5.7 1.3
Approach LOS C D A A

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 26.8 39.0 14.2 6.7 59.1 14.2
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 9.5 34.5 22.5 8.5 35.5 22.5
Max Q Clear Time (g_c+I1), s 3.0 5.5 2.9 2.7 2.0 9.2
Green Ext Time (p_c), s 1.5 5.2 0.9 0.0 6.1 0.7

Intersection Summary
HCM 2010 Ctrl Delay 6.3
HCM 2010 LOS A



HCM 2010 TWSC
5: Madison Street & Proj DWY 2 7/6/2016

Madison Plaza  7/6/2016 Cumulative Conditions - AM Peak Hour Synchro 9 Report
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Intersection
Int Delay, s/veh 0.7

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 2 0 19 6 0 4 41 677 21 8 765 13
Future Vol, veh/h 2 0 19 6 0 4 41 677 21 8 765 13
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - - 60 - - 70 - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 90 90 90 90 90 90 90 90 90 90 90 90
Heavy Vehicles, % 0 0 0 0 0 0 0 0 0 0 0 0
Mvmt Flow 2 0 21 7 0 4 46 752 23 9 850 14
 

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 1342 1742 432 1298 1737 388 864 0 0 776 0 0
          Stage 1 875 875 - 855 855 - - - - - - -
          Stage 2 467 867 - 443 882 - - - - - - -
Critical Hdwy 7.5 6.5 6.9 7.5 6.5 6.9 4.1 - - 4.1 - -
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 3.5 4 3.3 3.5 4 3.3 2.2 - - 2.2 - -
Pot Cap-1 Maneuver 112 88 577 121 88 616 787 - - 849 - -
          Stage 1 315 370 - 323 378 - - - - - - -
          Stage 2 551 373 - 569 367 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 105 82 577 110 82 616 787 - - 849 - -
Mov Cap-2 Maneuver 105 82 - 110 82 - - - - - - -
          Stage 1 297 366 - 304 356 - - - - - - -
          Stage 2 515 351 - 542 363 - - - - - - -
 

Approach EB WB NB SB
HCM Control Delay, s 14.5 28.5 0.5 0.1
HCM LOS B D
 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1 SBL SBT SBR
Capacity (veh/h) 787 - - 404 164 849 - -
HCM Lane V/C Ratio 0.058 - - 0.058 0.068 0.01 - -
HCM Control Delay (s) 9.9 - - 14.5 28.5 9.3 - -
HCM Lane LOS A - - B D A - -
HCM 95th %tile Q(veh) 0.2 - - 0.2 0.2 0 - -



HCM 2010 TWSC
6: Madison Street & Gas Stn Access 7/6/2016

Madison Plaza  7/6/2016 Cumulative Conditions - AM Peak Hour Synchro 9 Report
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Intersection
Int Delay, s/veh 0.3

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Vol, veh/h 0 33 0 739 789 1
Future Vol, veh/h 0 33 0 739 789 1
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 91 91 91 91 91 91
Heavy Vehicles, % 0 0 0 0 0 0
Mvmt Flow 0 36 0 812 867 1
 

Major/Minor Minor2 Major1 Major2
Conflicting Flow All - 434 868 0 - 0
          Stage 1 - - - - - -
          Stage 2 - - - - - -
Critical Hdwy - 7.1 5.3 - - -
Critical Hdwy Stg 1 - - - - - -
Critical Hdwy Stg 2 - - - - - -
Follow-up Hdwy - 3.9 3.1 - - -
Pot Cap-1 Maneuver 0 492 459 - - -
          Stage 1 0 - - - - -
          Stage 2 0 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - 492 459 - - -
Mov Cap-2 Maneuver - - - - - -
          Stage 1 - - - - - -
          Stage 2 - - - - - -
 

Approach EB NB SB
HCM Control Delay, s 12.9 0 0
HCM LOS B
 

Minor Lane/Major Mvmt NBL NBT EBLn1 SBT SBR
Capacity (veh/h) 459 - 492 - -
HCM Lane V/C Ratio - - 0.074 - -
HCM Control Delay (s) 0 - 12.9 - -
HCM Lane LOS A - B - -
HCM 95th %tile Q(veh) 0 - 0.2 - -



HCM 2010 Signalized Intersection Summary
7: Madison Street & SR_91 WB 7/6/2016

Madison Plaza  7/6/2016 Cumulative Conditions - AM Peak Hour Synchro 9 Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 0 0 0 318 4 228 304 511 0 0 533 289
Future Volume (veh/h) 0 0 0 318 4 228 304 511 0 0 533 289
Number 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1900 1900 1900 1900 1900 0 0 1900 1900
Adj Flow Rate, veh/h 342 4 245 327 549 0 0 573 311
Adj No. of Lanes 0 1 1 1 2 0 0 3 1
Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93
Percent Heavy Veh, % 0 0 0 0 0 0 0 0 0
Cap, veh/h 422 5 381 668 2397 0 0 1271 396
Arrive On Green 0.24 0.24 0.24 0.74 1.00 0.00 0.00 0.08 0.08
Sat Flow, veh/h 1790 21 1615 1810 3705 0 0 5358 1615
Grp Volume(v), veh/h 346 0 245 327 549 0 0 573 311
Grp Sat Flow(s),veh/h/ln 1811 0 1615 1810 1805 0 0 1729 1615
Q Serve(g_s), s 14.4 0.0 10.9 5.9 0.0 0.0 0.0 8.4 15.1
Cycle Q Clear(g_c), s 14.4 0.0 10.9 5.9 0.0 0.0 0.0 8.4 15.1
Prop In Lane 0.99 1.00 1.00 0.00 0.00 1.00
Lane Grp Cap(c), veh/h 427 0 381 668 2397 0 0 1271 396
V/C Ratio(X) 0.81 0.00 0.64 0.49 0.23 0.00 0.00 0.45 0.79
Avail Cap(c_a), veh/h 566 0 505 668 2397 0 0 1271 396
HCM Platoon Ratio 1.00 1.00 1.00 2.00 2.00 1.00 1.00 0.33 0.33
Upstream Filter(I) 1.00 0.00 1.00 0.96 0.96 0.00 0.00 1.00 1.00
Uniform Delay (d), s/veh 28.9 0.0 27.5 7.4 0.0 0.0 0.0 31.6 34.7
Incr Delay (d2), s/veh 6.5 0.0 1.8 0.5 0.2 0.0 0.0 1.2 14.5
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 8.0 0.0 5.0 2.8 0.1 0.0 0.0 4.2 8.4
LnGrp Delay(d),s/veh 35.4 0.0 29.3 7.9 0.2 0.0 0.0 32.8 49.2
LnGrp LOS D C A A C D
Approach Vol, veh/h 591 876 884
Approach Delay, s/veh 32.9 3.1 38.6
Approach LOS C A D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 5 6 8
Phs Duration (G+Y+Rc), s 57.1 33.5 23.6 22.9
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 46.5 22.9 19.1 24.5
Max Q Clear Time (g_c+I1), s 2.0 7.9 17.1 16.4
Green Ext Time (p_c), s 5.4 4.2 1.0 1.9

Intersection Summary
HCM 2010 Ctrl Delay 23.9
HCM 2010 LOS C



HCM 2010 Signalized Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 88 22 80 0 0 0 0 727 376 245 607 0
Future Volume (veh/h) 88 22 80 0 0 0 0 727 376 245 607 0
Number 7 4 14 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1900 1900 1900 0 1900 1900 1900 1900 0
Adj Flow Rate, veh/h 94 23 85 0 773 400 261 646 0
Adj No. of Lanes 1 0 1 0 3 1 1 2 0
Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Percent Heavy Veh, % 0 0 0 0 0 0 0 0 0
Cap, veh/h 168 0 150 0 3043 947 309 2914 0
Arrive On Green 0.09 0.09 0.09 0.00 0.19 0.19 0.34 1.00 0.00
Sat Flow, veh/h 1810 0 1615 0 5358 1615 1810 3705 0
Grp Volume(v), veh/h 94 0 85 0 773 400 261 646 0
Grp Sat Flow(s),veh/h/ln1810 0 1615 0 1729 1615 1810 1805 0
Q Serve(g_s), s 4.0 0.0 4.0 0.0 10.1 17.4 10.7 0.0 0.0
Cycle Q Clear(g_c), s 4.0 0.0 4.0 0.0 10.1 17.4 10.7 0.0 0.0
Prop In Lane 1.00 1.00 0.00 1.00 1.00 0.00
Lane Grp Cap(c), veh/h 168 0 150 0 3043 947 309 2914 0
V/C Ratio(X) 0.56 0.00 0.57 0.00 0.25 0.42 0.85 0.22 0.00
Avail Cap(c_a), veh/h 430 0 384 0 3043 947 498 2914 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 0.33 0.33 2.00 2.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 0.00 0.71 0.71 0.94 0.94 0.00
Uniform Delay (d), s/veh 34.7 0.0 34.8 0.0 17.4 20.3 25.4 0.0 0.0
Incr Delay (d2), s/veh 2.9 0.0 3.3 0.0 0.1 1.0 6.9 0.2 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln2.1 0.0 1.9 0.0 4.9 8.1 5.8 0.1 0.0
LnGrp Delay(d),s/veh 37.6 0.0 38.1 0.0 17.6 21.3 32.3 0.2 0.0
LnGrp LOS D D B C C A
Approach Vol, veh/h 179 1173 907
Approach Delay, s/veh 37.9 18.8 9.4
Approach LOS D B A

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 6
Phs Duration (G+Y+Rc), s17.6 50.9 11.4 68.6
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s21.5 26.5 18.5 52.5
Max Q Clear Time (g_c+I1), s12.7 19.4 6.0 2.0
Green Ext Time (p_c), s 0.5 5.3 0.4 17.6

Intersection Summary
HCM 2010 Ctrl Delay 16.6
HCM 2010 LOS B
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 216 782 37 22 160 307 36 582 40 221 295 170
Future Volume (veh/h) 216 782 37 22 160 307 36 582 40 221 295 170
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Adj Flow Rate, veh/h 235 850 40 24 174 334 39 633 43 240 321 185
Adj No. of Lanes 1 2 0 1 2 0 1 2 0 1 2 0
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 0 0 0 0 0 0 0 0 0 0 0 0
Cap, veh/h 284 1214 57 77 417 373 180 875 59 284 696 392
Arrive On Green 0.16 0.35 0.35 0.04 0.23 0.23 0.10 0.26 0.26 0.26 0.52 0.52
Sat Flow, veh/h 1810 3511 165 1810 1805 1615 1810 3431 233 1810 2228 1256
Grp Volume(v), veh/h 235 437 453 24 174 334 39 333 343 240 259 247
Grp Sat Flow(s),veh/h/ln1810 1805 1871 1810 1805 1615 1810 1805 1859 1810 1805 1678
Q Serve(g_s), s 10.1 16.7 16.7 1.0 6.6 16.0 1.6 13.5 13.5 10.1 7.2 7.5
Cycle Q Clear(g_c), s 10.1 16.7 16.7 1.0 6.6 16.0 1.6 13.5 13.5 10.1 7.2 7.5
Prop In Lane 1.00 0.09 1.00 1.00 1.00 0.13 1.00 0.75
Lane Grp Cap(c), veh/h 284 624 647 77 417 373 180 460 474 284 564 524
V/C Ratio(X) 0.83 0.70 0.70 0.31 0.42 0.89 0.22 0.72 0.72 0.85 0.46 0.47
Avail Cap(c_a), veh/h 294 624 647 170 417 373 180 460 474 294 564 524
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.67 1.67 1.67
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.98 0.98 0.98
Uniform Delay (d), s/veh 32.7 22.6 22.6 37.2 26.2 29.8 33.2 27.2 27.2 28.6 14.9 14.9
Incr Delay (d2), s/veh 17.1 3.5 3.4 2.3 0.7 23.0 0.6 9.5 9.3 19.1 2.6 3.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln6.4 8.9 9.2 0.6 3.3 9.5 0.8 7.9 8.1 6.5 3.9 3.9
LnGrp Delay(d),s/veh 49.7 26.1 26.0 39.5 26.8 52.8 33.8 36.7 36.5 47.7 17.5 17.9
LnGrp LOS D C C D C D C D D D B B
Approach Vol, veh/h 1125 532 715 746
Approach Delay, s/veh 31.0 43.7 36.4 27.4
Approach LOS C D D C

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s16.5 24.4 7.4 31.7 11.9 29.0 16.6 22.5
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s12.5 19.0 7.0 23.5 7.0 24.5 12.5 18.0
Max Q Clear Time (g_c+I1), s12.1 15.5 3.0 18.7 3.6 9.5 12.1 18.0
Green Ext Time (p_c), s 0.0 1.4 0.0 2.6 1.4 2.7 0.1 0.0

Intersection Summary
HCM 2010 Ctrl Delay 33.5
HCM 2010 LOS C



HCM 2010 TWSC
10: Madison Street & Evans Street 7/6/2016

Madison Plaza  7/6/2016 Cumulative Conditions - AM Peak Hour Synchro 9 Report
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Intersection
Int Delay, s/veh 3.1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 37 9 26 2 9 59 13 570 8 21 265 24
Future Vol, veh/h 37 9 26 2 9 59 13 570 8 21 265 24
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - - 80 - - 70 - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 92 92 92 92 92 92 92 92 92 92 92 92
Heavy Vehicles, % 0 0 0 0 0 0 0 0 0 0 0 0
Mvmt Flow 40 10 28 2 10 64 14 620 9 23 288 26
 

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 1036 1004 301 1018 1012 624 314 0 0 628 0 0
          Stage 1 347 347 - 652 652 - - - - - - -
          Stage 2 689 657 - 366 360 - - - - - - -
Critical Hdwy 7.1 6.5 6.2 7.1 6.5 6.2 4.1 - - 4.1 - -
Critical Hdwy Stg 1 6.1 5.5 - 6.1 5.5 - - - - - - -
Critical Hdwy Stg 2 6.1 5.5 - 6.1 5.5 - - - - - - -
Follow-up Hdwy 3.5 4 3.3 3.5 4 3.3 2.2 - - 2.2 - -
Pot Cap-1 Maneuver 212 244 743 218 241 489 1258 - - 964 - -
          Stage 1 673 638 - 460 467 - - - - - - -
          Stage 2 439 465 - 657 630 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 174 236 743 198 233 489 1258 - - 964 - -
Mov Cap-2 Maneuver 174 236 - 198 233 - - - - - - -
          Stage 1 666 623 - 455 462 - - - - - - -
          Stage 2 369 460 - 607 615 - - - - - - -
 

Approach EB WB NB SB
HCM Control Delay, s 25.6 15.7 0.2 0.6
HCM LOS D C
 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1 SBL SBT SBR
Capacity (veh/h) 1258 - - 252 413 964 - -
HCM Lane V/C Ratio 0.011 - - 0.311 0.184 0.024 - -
HCM Control Delay (s) 7.9 - - 25.6 15.7 8.8 - -
HCM Lane LOS A - - D C A - -
HCM 95th %tile Q(veh) 0 - - 1.3 0.7 0.1 - -



HCM 2010 Signalized Intersection Summary
1: Madison Street & Magnolia Ave 7/6/2016

Madison Plaza  7/6/2016 Cumulative Conditions - PM Peak Hour Synchro 9 Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 94 702 166 253 645 39 97 357 114 38 460 88
Future Volume (veh/h) 94 702 166 253 645 39 97 357 114 38 460 88
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Adj Flow Rate, veh/h 100 747 177 269 686 41 103 380 121 40 489 94
Adj No. of Lanes 1 2 0 1 2 0 1 2 0 1 2 0
Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Percent Heavy Veh, % 0 0 0 0 0 0 0 0 0 0 0 0
Cap, veh/h 152 797 189 316 1266 76 172 693 218 170 771 147
Arrive On Green 0.08 0.28 0.28 0.17 0.37 0.37 0.03 0.08 0.08 0.09 0.25 0.25
Sat Flow, veh/h 1810 2897 686 1810 3462 207 1810 2704 850 1810 3025 578
Grp Volume(v), veh/h 100 465 459 269 357 370 103 252 249 40 291 292
Grp Sat Flow(s),veh/h/ln 1810 1805 1779 1810 1805 1864 1810 1805 1750 1810 1805 1798
Q Serve(g_s), s 4.3 20.1 20.2 11.5 12.5 12.6 4.5 10.7 10.9 1.6 11.4 11.6
Cycle Q Clear(g_c), s 4.3 20.1 20.2 11.5 12.5 12.6 4.5 10.7 10.9 1.6 11.4 11.6
Prop In Lane 1.00 0.39 1.00 0.11 1.00 0.49 1.00 0.32
Lane Grp Cap(c), veh/h 152 496 489 316 660 681 172 463 448 170 460 458
V/C Ratio(X) 0.66 0.94 0.94 0.85 0.54 0.54 0.60 0.54 0.56 0.24 0.63 0.64
Avail Cap(c_a), veh/h 222 496 489 317 660 681 172 463 448 170 460 458
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 0.33 0.33 0.33 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 0.98 0.98 0.98 1.00 1.00 1.00
Uniform Delay (d), s/veh 35.5 28.3 28.3 32.0 20.1 20.1 37.2 32.1 32.2 33.6 26.5 26.5
Incr Delay (d2), s/veh 4.7 25.7 25.9 19.2 0.9 0.9 5.5 4.5 4.8 0.7 6.5 6.6
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 2.3 13.5 13.3 7.4 6.4 6.6 2.5 5.9 5.9 0.9 6.5 6.5
LnGrp Delay(d),s/veh 40.2 54.0 54.3 51.2 21.0 21.0 42.7 36.6 37.0 34.3 32.9 33.1
LnGrp LOS D D D D C C D D D C C C
Approach Vol, veh/h 1024 996 604 623
Approach Delay, s/veh 52.8 29.1 37.8 33.1
Approach LOS D C D C

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 11.5 24.5 18.0 26.0 11.6 24.4 10.7 33.3
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 7.0 20.0 13.5 21.5 7.1 19.9 9.3 25.7
Max Q Clear Time (g_c+I1), s 3.6 12.9 13.5 22.2 6.5 13.6 6.3 14.6
Green Ext Time (p_c), s 0.1 1.7 0.0 0.0 0.0 1.9 0.1 4.1

Intersection Summary
HCM 2010 Ctrl Delay 39.0
HCM 2010 LOS D



HCM 2010 Signalized Intersection Summary
2: Madison Street & Elementary School Exit 7/6/2016

Madison Plaza  7/6/2016 Cumulative Conditions - PM Peak Hour Synchro 9 Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 0 0 1 32 1 26 1 571 0 0 806 0
Future Volume (veh/h) 0 0 1 32 1 26 1 571 0 0 806 0
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1900 1900 1900 1900 1900 1900 1900 1900 0 0 1900 1900
Adj Flow Rate, veh/h 0 0 1 38 1 31 1 672 0 0 948 0
Adj No. of Lanes 0 1 0 1 0 1 0 2 0 0 2 0
Peak Hour Factor 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85
Percent Heavy Veh, % 0 0 0 0 0 0 0 0 0 0 0 0
Cap, veh/h 0 0 84 102 0 255 46 2628 0 0 2679 0
Arrive On Green 0.00 0.00 0.05 0.06 0.16 0.16 1.00 1.00 0.00 0.00 1.00 0.00
Sat Flow, veh/h 0 0 1615 1810 0 1615 1 3627 0 0 3800 0
Grp Volume(v), veh/h 0 0 1 38 0 31 361 312 0 0 948 0
Grp Sat Flow(s),veh/h/ln 0 0 1615 1810 0 1615 1899 1643 0 0 1805 0
Q Serve(g_s), s 0.0 0.0 0.0 1.6 0.0 1.3 0.0 0.0 0.0 0.0 0.0 0.0
Cycle Q Clear(g_c), s 0.0 0.0 0.0 1.6 0.0 1.3 0.0 0.0 0.0 0.0 0.0 0.0
Prop In Lane 0.00 1.00 1.00 1.00 0.00 0.00 0.00 0.00
Lane Grp Cap(c), veh/h 0 0 84 102 0 255 1454 1219 0 0 2679 0
V/C Ratio(X) 0.00 0.00 0.01 0.37 0.00 0.12 0.25 0.26 0.00 0.00 0.35 0.00
Avail Cap(c_a), veh/h 0 0 373 204 0 636 1454 1219 0 0 2679 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 2.00 2.00 1.00 1.00 2.00 2.00
Upstream Filter(I) 0.00 0.00 1.00 1.00 0.00 1.00 1.00 1.00 0.00 0.00 0.69 0.00
Uniform Delay (d), s/veh 0.0 0.0 36.0 36.4 0.0 28.9 0.0 0.0 0.0 0.0 0.0 0.0
Incr Delay (d2), s/veh 0.0 0.0 0.1 2.3 0.0 0.2 0.4 0.5 0.0 0.0 0.3 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln0.0 0.0 0.0 0.9 0.0 0.6 0.2 0.2 0.0 0.0 0.1 0.0
LnGrp Delay(d),s/veh 0.0 0.0 36.0 38.7 0.0 29.1 0.4 0.5 0.0 0.0 0.3 0.0
LnGrp LOS D D C A A A
Approach Vol, veh/h 1 69 673 948
Approach Delay, s/veh 36.0 34.4 0.5 0.3
Approach LOS D C A A

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 3 4 6 8
Phs Duration (G+Y+Rc), s 63.4 8.5 8.1 63.4 16.6
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 40.0 8.5 18.0 40.0 31.0
Max Q Clear Time (g_c+I1), s 2.0 3.6 2.0 2.0 3.3
Green Ext Time (p_c), s 15.3 0.0 0.0 15.3 0.2

Intersection Summary
HCM 2010 Ctrl Delay 1.7
HCM 2010 LOS A



HCM 2010 TWSC
3: Madison Street & Orchard Street/elementary School Entry 7/6/2016

Madison Plaza  7/6/2016 Cumulative Conditions - PM Peak Hour Synchro 9 Report
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Intersection
Int Delay, s/veh 1.4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 8 10 57 0 0 0 73 565 15 36 763 40
Future Vol, veh/h 8 10 57 0 0 0 73 565 15 36 763 40
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - - - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 90 90 90 90 90 90 90 90 90 90 90 90
Heavy Vehicles, % 0 0 0 0 0 0 0 0 0 0 0 0
Mvmt Flow 4 11 63 0 0 0 81 628 17 40 848 44
 

Major/Minor Minor2 Major1 Major2
Conflicting Flow All 1426 1757 446 892 0 0 644 0 0
          Stage 1 950 950 - - - - - - -
          Stage 2 476 807 - - - - - - -
Critical Hdwy 6.8 6.5 6.9 4.1 - - 4.1 - -
Critical Hdwy Stg 1 5.8 5.5 - - - - - - -
Critical Hdwy Stg 2 5.8 5.5 - - - - - - -
Follow-up Hdwy 3.5 4 3.3 2.2 - - 2.2 - -
Pot Cap-1 Maneuver 129 86 565 769 - - 951 - -
          Stage 1 341 341 - - - - - - -
          Stage 2 597 397 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 99 0 565 769 - - 951 - -
Mov Cap-2 Maneuver 99 0 - - - - - - -
          Stage 1 312 0 - - - - - - -
          Stage 2 498 0 - - - - - - -
 

Approach EB NB SB
HCM Control Delay, s 15.2 1.1 0.4
HCM LOS C
 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1 SBL SBT SBR
Capacity (veh/h) 769 - - 432 951 - -
HCM Lane V/C Ratio 0.105 - - 0.183 0.042 - -
HCM Control Delay (s) 10.2 - - 15.2 9 - -
HCM Lane LOS B - - C A - -
HCM 95th %tile Q(veh) 0.4 - - 0.7 0.1 - -



HCM 2010 Signalized Intersection Summary
4: Madison Street & Proj DWY 1/Garden Street 7/6/2016

Madison Plaza  7/6/2016 Cumulative Conditions - PM Peak Hour Synchro 9 Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 19 6 7 144 1 64 38 594 48 86 751 20
Future Volume (veh/h) 19 6 7 144 1 64 38 594 48 86 751 20
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Adj Flow Rate, veh/h 21 7 8 160 1 71 42 660 53 96 834 22
Adj No. of Lanes 0 1 0 0 1 0 1 2 0 1 2 0
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Percent Heavy Veh, % 0 0 0 0 0 0 0 0 0 0 0 0
Cap, veh/h 225 77 66 272 4 88 401 1354 109 469 1572 41
Arrive On Green 0.19 0.19 0.19 0.19 0.19 0.19 0.29 0.53 0.53 0.52 0.88 0.88
Sat Flow, veh/h 808 402 346 1024 22 461 1810 3385 272 1810 3593 95
Grp Volume(v), veh/h 36 0 0 232 0 0 42 352 361 96 419 437
Grp Sat Flow(s),veh/h/ln 1556 0 0 1507 0 0 1810 1805 1852 1810 1805 1883
Q Serve(g_s), s 0.0 0.0 0.0 10.4 0.0 0.0 1.4 9.8 9.9 2.3 4.3 4.3
Cycle Q Clear(g_c), s 1.3 0.0 0.0 11.7 0.0 0.0 1.4 9.8 9.9 2.3 4.3 4.3
Prop In Lane 0.58 0.22 0.69 0.31 1.00 0.15 1.00 0.05
Lane Grp Cap(c), veh/h 368 0 0 364 0 0 401 722 741 469 790 824
V/C Ratio(X) 0.10 0.00 0.00 0.64 0.00 0.00 0.10 0.49 0.49 0.20 0.53 0.53
Avail Cap(c_a), veh/h 549 0 0 543 0 0 401 722 741 469 790 824
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.33 1.33 1.33 2.00 2.00 2.00
Upstream Filter(I) 1.00 0.00 0.00 1.00 0.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 26.7 0.0 0.0 30.8 0.0 0.0 22.4 13.5 13.5 14.8 3.1 3.1
Incr Delay (d2), s/veh 0.1 0.0 0.0 1.9 0.0 0.0 0.1 2.3 2.3 0.2 2.5 2.4
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.7 0.0 0.0 5.1 0.0 0.0 0.7 5.3 5.4 1.1 2.4 2.5
LnGrp Delay(d),s/veh 26.8 0.0 0.0 32.6 0.0 0.0 22.6 15.9 15.8 15.0 5.6 5.5
LnGrp LOS C C C B B B A A
Approach Vol, veh/h 36 232 755 952
Approach Delay, s/veh 26.8 32.6 16.2 6.5
Approach LOS C C B A

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 24.7 36.0 19.3 21.7 39.0 19.3
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 10.5 31.5 24.5 7.5 34.5 24.5
Max Q Clear Time (g_c+I1), s 4.3 11.9 3.3 3.4 6.3 13.7
Green Ext Time (p_c), s 0.2 4.4 1.5 0.1 6.1 1.1

Intersection Summary
HCM 2010 Ctrl Delay 13.7
HCM 2010 LOS B



HCM 2010 TWSC
5: Madison Street & Proj DWY 2 7/6/2016

Madison Plaza  7/6/2016 Cumulative Conditions - PM Peak Hour Synchro 9 Report
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Intersection
Int Delay, s/veh 1.3

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 2 0 36 17 1 32 27 647 48 23 849 31
Future Vol, veh/h 2 0 36 17 1 32 27 647 48 23 849 31
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - - 60 - - 70 - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 95 95 95 95 95 95 95 95 95 95 95 95
Heavy Vehicles, % 0 0 0 0 0 0 0 0 0 0 0 0
Mvmt Flow 2 0 38 18 1 34 28 681 51 24 894 33
 

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 1356 1746 463 1258 1738 366 926 0 0 732 0 0
          Stage 1 958 958 - 763 763 - - - - - - -
          Stage 2 398 788 - 495 975 - - - - - - -
Critical Hdwy 7.5 6.5 6.9 7.5 6.5 6.9 4.1 - - 4.1 - -
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 3.5 4 3.3 3.5 4 3.3 2.2 - - 2.2 - -
Pot Cap-1 Maneuver 110 87 551 130 88 637 746 - - 882 - -
          Stage 1 280 338 - 367 416 - - - - - - -
          Stage 2 605 405 - 530 332 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 98 81 551 115 82 637 746 - - 882 - -
Mov Cap-2 Maneuver 98 81 - 115 82 - - - - - - -
          Stage 1 269 329 - 353 400 - - - - - - -
          Stage 2 550 390 - 480 323 - - - - - - -
 

Approach EB WB NB SB
HCM Control Delay, s 13.9 24.4 0.4 0.2
HCM LOS B C
 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1 SBL SBT SBR
Capacity (veh/h) 746 - - 443 238 882 - -
HCM Lane V/C Ratio 0.038 - - 0.09 0.221 0.027 - -
HCM Control Delay (s) 10 - - 13.9 24.4 9.2 - -
HCM Lane LOS B - - B C A - -
HCM 95th %tile Q(veh) 0.1 - - 0.3 0.8 0.1 - -



HCM 2010 TWSC
6: Madison Street & Gas Stn Access 7/6/2016

Madison Plaza  7/6/2016 Cumulative Conditions - PM Peak Hour Synchro 9 Report
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Intersection
Int Delay, s/veh 0.2

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Vol, veh/h 0 27 0 721 896 6
Future Vol, veh/h 0 27 0 721 896 6
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 91 91 91 91 91 91
Heavy Vehicles, % 0 0 0 0 0 0
Mvmt Flow 0 30 0 792 985 7
 

Major/Minor Minor2 Major1 Major2
Conflicting Flow All - 496 991 0 - 0
          Stage 1 - - - - - -
          Stage 2 - - - - - -
Critical Hdwy - 7.1 5.3 - - -
Critical Hdwy Stg 1 - - - - - -
Critical Hdwy Stg 2 - - - - - -
Follow-up Hdwy - 3.9 3.1 - - -
Pot Cap-1 Maneuver 0 449 401 - - -
          Stage 1 0 - - - - -
          Stage 2 0 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - 449 401 - - -
Mov Cap-2 Maneuver - - - - - -
          Stage 1 - - - - - -
          Stage 2 - - - - - -
 

Approach EB NB SB
HCM Control Delay, s 13.6 0 0
HCM LOS B
 

Minor Lane/Major Mvmt NBL NBT EBLn1 SBT SBR
Capacity (veh/h) 401 - 449 - -
HCM Lane V/C Ratio - - 0.066 - -
HCM Control Delay (s) 0 - 13.6 - -
HCM Lane LOS A - B - -
HCM 95th %tile Q(veh) 0 - 0.2 - -



HCM 2010 Signalized Intersection Summary
7: Madison Street & SR_91 WB 7/6/2016

Madison Plaza  7/6/2016 Cumulative Conditions - PM Peak Hour Synchro 9 Report
LSA Page 7

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 0 0 0 213 1 181 266 541 0 0 660 262
Future Volume (veh/h) 0 0 0 213 1 181 266 541 0 0 660 262
Number 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1900 1900 1900 1900 1900 0 0 1900 1900
Adj Flow Rate, veh/h 215 1 183 269 546 0 0 667 265
Adj No. of Lanes 0 1 1 1 2 0 0 3 1
Peak Hour Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
Percent Heavy Veh, % 0 0 0 0 0 0 0 0 0
Cap, veh/h 291 1 260 726 2667 0 0 1491 464
Arrive On Green 0.16 0.16 0.16 0.80 1.00 0.00 0.00 0.38 0.38
Sat Flow, veh/h 1802 8 1615 1810 3705 0 0 5358 1615
Grp Volume(v), veh/h 216 0 183 269 546 0 0 667 265
Grp Sat Flow(s),veh/h/ln 1810 0 1615 1810 1805 0 0 1729 1615
Q Serve(g_s), s 9.1 0.0 8.6 3.3 0.0 0.0 0.0 7.7 10.4
Cycle Q Clear(g_c), s 9.1 0.0 8.6 3.3 0.0 0.0 0.0 7.7 10.4
Prop In Lane 1.00 1.00 1.00 0.00 0.00 1.00
Lane Grp Cap(c), veh/h 292 0 260 726 2667 0 0 1491 464
V/C Ratio(X) 0.74 0.00 0.70 0.37 0.20 0.00 0.00 0.45 0.57
Avail Cap(c_a), veh/h 475 0 424 726 2667 0 0 1491 464
HCM Platoon Ratio 1.00 1.00 1.00 2.00 2.00 1.00 1.00 1.33 1.33
Upstream Filter(I) 1.00 0.00 1.00 0.96 0.96 0.00 0.00 1.00 1.00
Uniform Delay (d), s/veh 32.0 0.0 31.7 5.1 0.0 0.0 0.0 20.0 20.8
Incr Delay (d2), s/veh 3.7 0.0 3.4 0.3 0.2 0.0 0.0 1.0 5.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 4.9 0.0 4.1 1.5 0.1 0.0 0.0 3.8 5.3
LnGrp Delay(d),s/veh 35.6 0.0 35.2 5.4 0.2 0.0 0.0 20.9 25.8
LnGrp LOS D D A A C C
Approach Vol, veh/h 399 815 932
Approach Delay, s/veh 35.4 1.9 22.3
Approach LOS D A C

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 5 6 8
Phs Duration (G+Y+Rc), s 63.1 36.1 27.0 16.9
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 50.5 23.5 22.5 20.5
Max Q Clear Time (g_c+I1), s 2.0 5.3 12.4 11.1
Green Ext Time (p_c), s 5.1 4.3 4.0 1.3

Intersection Summary
HCM 2010 Ctrl Delay 17.0
HCM 2010 LOS B



HCM 2010 Signalized Intersection Summary
8: Madison Street & SR_91 EB 7/6/2016

Madison Plaza  7/6/2016 Cumulative Conditions - PM Peak Hour Synchro 9 Report
LSA Page 8

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 122 3 149 0 0 0 0 684 405 201 672 0
Future Volume (veh/h) 122 3 149 0 0 0 0 684 405 201 672 0
Number 7 4 14 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1900 1900 1900 0 1900 1900 1900 1900 0
Adj Flow Rate, veh/h 127 3 155 0 712 422 209 700 0
Adj No. of Lanes 1 0 1 0 3 1 1 2 0
Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96
Percent Heavy Veh, % 0 0 0 0 0 0 0 0 0
Cap, veh/h 237 0 212 0 2992 932 257 2776 0
Arrive On Green 0.13 0.13 0.13 0.00 0.19 0.19 0.28 1.00 0.00
Sat Flow, veh/h 1810 0 1615 0 5358 1615 1810 3705 0
Grp Volume(v), veh/h 127 0 155 0 712 422 209 700 0
Grp Sat Flow(s),veh/h/ln1810 0 1615 0 1729 1615 1810 1805 0
Q Serve(g_s), s 5.2 0.0 7.4 0.0 9.3 18.5 8.6 0.0 0.0
Cycle Q Clear(g_c), s 5.2 0.0 7.4 0.0 9.3 18.5 8.6 0.0 0.0
Prop In Lane 1.00 1.00 0.00 1.00 1.00 0.00
Lane Grp Cap(c), veh/h 237 0 212 0 2992 932 257 2776 0
V/C Ratio(X) 0.54 0.00 0.73 0.00 0.24 0.45 0.81 0.25 0.00
Avail Cap(c_a), veh/h 452 0 404 0 2992 932 452 2776 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 0.33 0.33 2.00 2.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 0.00 0.66 0.66 0.94 0.94 0.00
Uniform Delay (d), s/veh 32.5 0.0 33.4 0.0 17.5 21.2 27.6 0.0 0.0
Incr Delay (d2), s/veh 1.9 0.0 4.8 0.0 0.1 1.1 5.8 0.2 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln2.7 0.0 3.6 0.0 4.5 8.6 4.7 0.1 0.0
LnGrp Delay(d),s/veh 34.4 0.0 38.2 0.0 17.6 22.3 33.4 0.2 0.0
LnGrp LOS C D B C C A
Approach Vol, veh/h 282 1134 909
Approach Delay, s/veh 36.5 19.3 7.8
Approach LOS D B A

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 6
Phs Duration (G+Y+Rc), s15.4 50.1 14.5 65.5
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s19.5 27.5 19.5 51.5
Max Q Clear Time (g_c+I1), s10.6 20.5 9.4 2.0
Green Ext Time (p_c), s 0.4 5.3 0.6 17.7

Intersection Summary
HCM 2010 Ctrl Delay 16.9
HCM 2010 LOS B



HCM 2010 Signalized Intersection Summary
9: Madison Street & Indiana Ave 7/6/2016

Madison Plaza  7/6/2016 Cumulative Conditions - PM Peak Hour Synchro 9 Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 280 563 87 61 236 325 60 483 42 228 501 92
Future Volume (veh/h) 280 563 87 61 236 325 60 483 42 228 501 92
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Adj Flow Rate, veh/h 295 593 92 64 248 342 63 508 44 240 527 97
Adj No. of Lanes 1 2 0 1 2 0 1 2 0 1 2 0
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 0 0 0 0 0 0 0 0 0 0 0 0
Cap, veh/h 317 1046 162 131 417 373 170 820 71 271 914 168
Arrive On Green 0.17 0.33 0.33 0.07 0.23 0.23 0.09 0.24 0.24 0.15 0.30 0.30
Sat Flow, veh/h 1810 3134 485 1810 1805 1615 1810 3363 291 1810 3048 559
Grp Volume(v), veh/h 295 341 344 64 248 342 63 272 280 240 311 313
Grp Sat Flow(s),veh/h/ln1810 1805 1814 1810 1805 1615 1810 1805 1849 1810 1805 1801
Q Serve(g_s), s 12.9 12.4 12.5 2.7 9.8 16.5 2.6 10.7 10.8 10.4 11.7 11.8
Cycle Q Clear(g_c), s 12.9 12.4 12.5 2.7 9.8 16.5 2.6 10.7 10.8 10.4 11.7 11.8
Prop In Lane 1.00 0.27 1.00 1.00 1.00 0.16 1.00 0.31
Lane Grp Cap(c), veh/h 317 602 605 131 417 373 170 440 451 271 542 540
V/C Ratio(X) 0.93 0.57 0.57 0.49 0.59 0.92 0.37 0.62 0.62 0.88 0.57 0.58
Avail Cap(c_a), veh/h 317 602 605 170 417 373 170 440 451 271 542 540
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.97 0.97 0.97
Uniform Delay (d), s/veh 32.5 21.9 21.9 35.7 27.4 30.0 34.0 26.9 27.0 33.3 23.7 23.7
Incr Delay (d2), s/veh 33.2 1.2 1.3 2.8 2.3 26.7 1.3 6.4 6.3 26.6 4.3 4.3
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln9.3 6.4 6.4 1.5 5.2 10.1 1.4 6.1 6.3 7.2 6.4 6.5
LnGrp Delay(d),s/veh 65.8 23.1 23.2 38.4 29.7 56.7 35.4 33.3 33.3 59.9 27.9 28.0
LnGrp LOS E C C D C E D C C E C C
Approach Vol, veh/h 980 654 615 864
Approach Delay, s/veh 36.0 44.6 33.5 36.8
Approach LOS D D C D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s16.0 23.5 9.8 30.7 11.5 28.0 18.0 22.5
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s11.5 19.0 7.0 24.5 7.0 23.5 13.5 18.0
Max Q Clear Time (g_c+I1), s12.4 12.8 4.7 14.5 4.6 13.8 14.9 18.5
Green Ext Time (p_c), s 0.0 1.9 0.0 5.5 0.9 2.7 0.0 0.0

Intersection Summary
HCM 2010 Ctrl Delay 37.6
HCM 2010 LOS D



HCM 2010 TWSC
10: Madison Street & Evans Street 7/6/2016

Madison Plaza  7/6/2016 Cumulative Conditions - PM Peak Hour Synchro 9 Report
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Intersection
Int Delay, s/veh 3.6

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 39 5 31 4 3 48 27 452 15 67 528 34
Future Vol, veh/h 39 5 31 4 3 48 27 452 15 67 528 34
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - - 80 - - 70 - -
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 0 0 0 0 0 0 0 0 0 0 0
Mvmt Flow 41 5 32 4 3 50 28 471 16 70 550 35
 

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 1268 1250 568 1261 1260 479 585 0 0 486 0 0
          Stage 1 707 707 - 535 535 - - - - - - -
          Stage 2 561 543 - 726 725 - - - - - - -
Critical Hdwy 7.1 6.5 6.2 7.1 6.5 6.2 4.1 - - 4.1 - -
Critical Hdwy Stg 1 6.1 5.5 - 6.1 5.5 - - - - - - -
Critical Hdwy Stg 2 6.1 5.5 - 6.1 5.5 - - - - - - -
Follow-up Hdwy 3.5 4 3.3 3.5 4 3.3 2.2 - - 2.2 - -
Pot Cap-1 Maneuver 147 174 526 148 172 591 1000 - - 1087 - -
          Stage 1 429 441 - 533 527 - - - - - - -
          Stage 2 516 523 - 419 433 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 123 158 526 126 156 591 1000 - - 1087 - -
Mov Cap-2 Maneuver 123 158 - 126 156 - - - - - - -
          Stage 1 417 413 - 518 512 - - - - - - -
          Stage 2 456 508 - 363 405 - - - - - - -
 

Approach EB WB NB SB
HCM Control Delay, s 38.3 15 0.5 0.9
HCM LOS E C
 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1 SBL SBT SBR
Capacity (veh/h) 1000 - - 184 416 1087 - -
HCM Lane V/C Ratio 0.028 - - 0.425 0.138 0.064 - -
HCM Control Delay (s) 8.7 - - 38.3 15 8.5 - -
HCM Lane LOS A - - E C A - -
HCM 95th %tile Q(veh) 0.1 - - 1.9 0.5 0.2 - -



HCM 2010 Signalized Intersection Summary
1: Madison Street & Magnolia Ave 7/20/2016

Madison Plaza  7/6/2016 Cumulative With Project Conditions - AM Peak Hour Synchro 9 Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 149 824 145 145 475 54 126 437 151 48 467 175
Future Volume (veh/h) 149 824 145 145 475 54 126 437 151 48 467 175
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Adj Flow Rate, veh/h 182 1005 177 177 579 66 154 533 184 59 570 213
Adj No. of Lanes 1 2 0 1 2 0 1 2 0 1 2 0
Peak Hour Factor 0.82 0.82 0.82 0.82 0.82 0.82 0.82 0.82 0.82 0.82 0.82 0.82
Percent Heavy Veh, % 0 0 0 0 0 0 0 0 0 0 0 0
Cap, veh/h 230 1013 178 204 1030 117 181 696 239 170 663 247
Arrive On Green 0.13 0.33 0.33 0.11 0.32 0.32 0.20 0.53 0.53 0.09 0.26 0.26
Sat Flow, veh/h 1810 3070 540 1810 3268 372 1810 2638 907 1810 2575 960
Grp Volume(v), veh/h 182 590 592 177 319 326 154 364 353 59 399 384
Grp Sat Flow(s),veh/h/ln 1810 1805 1805 1810 1805 1834 1810 1805 1740 1810 1805 1731
Q Serve(g_s), s 7.8 26.1 26.1 7.7 11.8 11.8 6.6 12.8 12.9 2.4 16.9 16.9
Cycle Q Clear(g_c), s 7.8 26.1 26.1 7.7 11.8 11.8 6.6 12.8 12.9 2.4 16.9 16.9
Prop In Lane 1.00 0.30 1.00 0.20 1.00 0.52 1.00 0.55
Lane Grp Cap(c), veh/h 230 596 596 204 569 578 181 476 459 170 465 446
V/C Ratio(X) 0.79 0.99 0.99 0.87 0.56 0.56 0.85 0.76 0.77 0.35 0.86 0.86
Avail Cap(c_a), veh/h 258 596 596 204 569 578 181 476 459 170 465 446
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 2.00 2.00 2.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 0.97 0.97 0.97 1.00 1.00 1.00
Uniform Delay (d), s/veh 33.9 26.7 26.7 34.9 22.8 22.8 31.4 16.9 17.0 34.0 28.3 28.3
Incr Delay (d2), s/veh 13.8 34.5 35.1 30.7 1.3 1.3 29.5 10.9 11.5 1.2 18.3 19.2
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 4.8 18.7 18.8 5.6 6.1 6.2 4.7 7.7 7.5 1.3 10.7 10.5
LnGrp Delay(d),s/veh 47.7 61.2 61.8 65.7 24.0 24.1 60.9 27.8 28.4 35.2 46.6 47.6
LnGrp LOS D E E E C C E C C D D D
Approach Vol, veh/h 1364 822 871 842
Approach Delay, s/veh 59.7 33.0 33.9 46.2
Approach LOS E C C D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 11.5 25.1 13.0 30.4 12.0 24.6 14.2 29.2
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 7.0 20.6 8.5 25.9 7.5 20.1 10.9 23.5
Max Q Clear Time (g_c+I1), s 4.4 14.9 9.7 28.1 8.6 18.9 9.8 13.8
Green Ext Time (p_c), s 1.3 2.2 0.0 0.0 0.0 0.6 0.1 7.2

Intersection Summary
HCM 2010 Ctrl Delay 45.4
HCM 2010 LOS D



HCM 2010 Signalized Intersection Summary
2: Madison Street & Elementary School Exit 7/20/2016

Madison Plaza  7/6/2016 Cumulative With Project Conditions - AM Peak Hour Synchro 9 Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 0 0 0 121 0 83 0 600 0 0 754 0
Future Volume (veh/h) 0 0 0 121 0 83 0 600 0 0 754 0
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1900 1900 1900 1900 0 1900 0 1900 0 0 1900 1900
Adj Flow Rate, veh/h 0 0 0 142 0 98 0 706 0 0 887 0
Adj No. of Lanes 0 1 0 1 0 1 0 2 0 0 2 0
Peak Hour Factor 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85
Percent Heavy Veh, % 0 0 0 0 0 0 0 0 0 0 0 0
Cap, veh/h 0 2 0 191 0 0 0 2868 0 0 2868 0
Arrive On Green 0.00 0.00 0.00 0.11 0.00 0.01 0.00 1.00 0.00 0.00 1.00 0.00
Sat Flow, veh/h 0-76000 0 1810 142 0 3800 0 0 3800 0
Grp Volume(v), veh/h 0 0 0 142 40.4 0 706 0 0 887 0
Grp Sat Flow(s),veh/h/ln 0 1900 0 1810 D 0 1805 0 0 1805 0
Q Serve(g_s), s 0.0 0.0 0.0 6.1 0.0 0.0 0.0 0.0 0.0 0.0
Cycle Q Clear(g_c), s 0.0 0.0 0.0 6.1 0.0 0.0 0.0 0.0 0.0 0.0
Prop In Lane 0.00 0.00 1.00 0.00 0.00 0.00 0.00
Lane Grp Cap(c), veh/h 0 2 0 191 0 2868 0 0 2868 0
V/C Ratio(X) 0.00 0.00 0.00 0.74 0.00 0.25 0.00 0.00 0.31 0.00
Avail Cap(c_a), veh/h 0 439 0 362 0 2868 0 0 2868 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 2.00 1.00 1.00 2.00 2.00
Upstream Filter(I) 0.00 0.00 0.00 1.00 0.00 1.00 0.00 0.00 0.43 0.00
Uniform Delay (d), s/veh 0.0 0.0 0.0 34.7 0.0 0.0 0.0 0.0 0.0 0.0
Incr Delay (d2), s/veh 0.0 0.0 0.0 5.7 0.0 0.2 0.0 0.0 0.1 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln0.0 0.0 0.0 3.3 0.0 0.1 0.0 0.0 0.0 0.0
LnGrp Delay(d),s/veh 0.0 0.0 0.0 40.4 0.0 0.2 0.0 0.0 0.1 0.0
LnGrp LOS D A A
Approach Vol, veh/h 0 706 887
Approach Delay, s/veh 0.0 0.2 0.1
Approach LOS A A

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 3 4 6
Phs Duration (G+Y+Rc), s 67.6 12.4 0.0 67.6
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 33.0 15.5 18.0 33.0
Max Q Clear Time (g_c+I1), s 2.0 8.1 0.0 2.0
Green Ext Time (p_c), s 14.4 0.2 0.0 14.4

Intersection Summary
HCM 2010 Ctrl Delay 3.5
HCM 2010 LOS A



HCM 2010 TWSC
3: Madison Street & Orchard Street/elementary School Entry 7/20/2016

Madison Plaza  7/6/2016 Cumulative With Project Conditions - AM Peak Hour Synchro 9 Report
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Intersection
Int Delay, s/veh 2.9

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 11 23 121 0 0 0 65 590 91 124 675 78
Future Vol, veh/h 11 23 121 0 0 0 65 590 91 124 675 78
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - - - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 85 85 85 85 85 85 85 85 85 85 85 85
Heavy Vehicles, % 0 0 0 0 0 0 0 0 0 0 0 0
Mvmt Flow 6 27 142 0 0 0 76 694 107 146 794 92
 

Major/Minor Minor2 Major1 Major2
Conflicting Flow All 1632 2086 443 886 0 0 801 0 0
          Stage 1 1132 1132 - - - - - - -
          Stage 2 500 954 - - - - - - -
Critical Hdwy 6.8 6.5 6.9 4.1 - - 4.1 - -
Critical Hdwy Stg 1 5.8 5.5 - - - - - - -
Critical Hdwy Stg 2 5.8 5.5 - - - - - - -
Follow-up Hdwy 3.5 4 3.3 2.2 - - 2.2 - -
Pot Cap-1 Maneuver 94 54 568 773 - - 831 - -
          Stage 1 274 281 - - - - - - -
          Stage 2 580 340 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 50 0 568 773 - - 831 - -
Mov Cap-2 Maneuver 50 0 - - - - - - -
          Stage 1 177 0 - - - - - - -
          Stage 2 475 0 - - - - - - -
 

Approach EB NB SB
HCM Control Delay, s 21.4 0.9 1.4
HCM LOS C
 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1 SBL SBT SBR
Capacity (veh/h) 773 - - 392 831 - -
HCM Lane V/C Ratio 0.099 - - 0.449 0.176 - -
HCM Control Delay (s) 10.2 - - 21.4 10.3 - -
HCM Lane LOS B - - C B - -
HCM 95th %tile Q(veh) 0.3 - - 2.3 0.6 - -



HCM 2010 Signalized Intersection Summary
4: Madison Street & Proj DWY 1/Garden Street 7/20/2016
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 35 1 60 66 2 61 84 632 44 44 727 45
Future Volume (veh/h) 35 1 60 66 2 61 84 632 44 44 727 45
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Adj Flow Rate, veh/h 39 1 67 74 2 69 94 710 49 49 817 51
Adj No. of Lanes 0 1 1 0 1 0 1 2 0 1 2 0
Peak Hour Factor 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89
Percent Heavy Veh, % 0 0 0 0 0 0 0 0 0 0 0 0
Cap, veh/h 267 6 234 155 19 96 150 1499 103 485 2148 134
Arrive On Green 0.14 0.14 0.14 0.14 0.14 0.14 0.11 0.58 0.58 0.54 1.00 1.00
Sat Flow, veh/h 1229 40 1615 604 129 665 1810 3427 236 1810 3452 215
Grp Volume(v), veh/h 40 0 67 145 0 0 94 374 385 49 427 441
Grp Sat Flow(s),veh/h/ln 1269 0 1615 1398 0 0 1810 1805 1858 1810 1805 1862
Q Serve(g_s), s 0.0 0.0 3.0 5.8 0.0 0.0 4.0 9.6 9.6 1.1 0.0 0.0
Cycle Q Clear(g_c), s 2.3 0.0 3.0 8.1 0.0 0.0 4.0 9.6 9.6 1.1 0.0 0.0
Prop In Lane 0.97 1.00 0.51 0.48 1.00 0.13 1.00 0.12
Lane Grp Cap(c), veh/h 272 0 234 270 0 0 150 790 813 485 1123 1159
V/C Ratio(X) 0.15 0.00 0.29 0.54 0.00 0.00 0.63 0.47 0.47 0.10 0.38 0.38
Avail Cap(c_a), veh/h 467 0 464 481 0 0 204 790 813 485 1123 1159
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.33 1.33 1.33 2.00 2.00 2.00
Upstream Filter(I) 1.00 0.00 1.00 1.00 0.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 30.2 0.0 30.5 32.9 0.0 0.0 34.4 11.4 11.4 13.8 0.0 0.0
Incr Delay (d2), s/veh 0.2 0.0 0.7 1.7 0.0 0.0 4.2 2.0 2.0 0.1 1.0 1.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.8 0.0 1.4 3.2 0.0 0.0 2.2 5.2 5.3 0.5 0.3 0.3
LnGrp Delay(d),s/veh 30.5 0.0 31.2 34.5 0.0 0.0 38.6 13.4 13.4 13.9 1.0 1.0
LnGrp LOS C C C D B B B A A
Approach Vol, veh/h 107 145 853 917
Approach Delay, s/veh 30.9 34.5 16.2 1.7
Approach LOS C C B A

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 25.4 39.0 15.6 10.6 53.8 15.6
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 9.5 34.5 22.5 8.5 35.5 22.5
Max Q Clear Time (g_c+I1), s 3.1 11.6 5.0 6.0 2.0 10.1
Green Ext Time (p_c), s 3.0 5.0 1.2 0.0 6.6 1.0

Intersection Summary
HCM 2010 Ctrl Delay 11.7
HCM 2010 LOS B



HCM 2010 TWSC
5: Madison Street & Proj DWY 2 7/20/2016
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Intersection
Int Delay, s/veh 2.1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 20 0 48 6 0 4 78 736 21 8 807 38
Future Vol, veh/h 20 0 48 6 0 4 78 736 21 8 807 38
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - - 60 - - 70 - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 90 90 90 90 90 90 90 90 90 90 90 90
Heavy Vehicles, % 0 0 0 0 0 0 0 0 0 0 0 0
Mvmt Flow 22 0 53 7 0 4 87 818 23 9 897 42
 

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 1518 1950 469 1469 1960 421 939 0 0 841 0 0
          Stage 1 936 936 - 1003 1003 - - - - - - -
          Stage 2 582 1014 - 466 957 - - - - - - -
Critical Hdwy 7.5 6.5 6.9 7.5 6.5 6.9 4.1 - - 4.1 - -
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 3.5 4 3.3 3.5 4 3.3 2.2 - - 2.2 - -
Pot Cap-1 Maneuver 83 65 546 91 64 587 738 - - 803 - -
          Stage 1 289 346 - 263 322 - - - - - - -
          Stage 2 471 319 - 551 339 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 74 57 546 74 56 587 738 - - 803 - -
Mov Cap-2 Maneuver 74 57 - 74 56 - - - - - - -
          Stage 1 255 342 - 232 284 - - - - - - -
          Stage 2 412 281 - 492 335 - - - - - - -
 

Approach EB WB NB SB
HCM Control Delay, s 35.9 40 1 0.1
HCM LOS E E
 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1 SBL SBT SBR
Capacity (veh/h) 738 - - 190 114 803 - -
HCM Lane V/C Ratio 0.117 - - 0.398 0.097 0.011 - -
HCM Control Delay (s) 10.5 - - 35.9 40 9.5 - -
HCM Lane LOS B - - E E A - -
HCM 95th %tile Q(veh) 0.4 - - 1.8 0.3 0 - -



HCM 2010 TWSC
6: Madison Street & Gas Stn Access 7/20/2016

Madison Plaza  7/6/2016 Cumulative With Project Conditions - AM Peak Hour Synchro 9 Report
LSA Page 6

Intersection
Int Delay, s/veh 0.3

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Vol, veh/h 0 33 0 835 860 1
Future Vol, veh/h 0 33 0 835 860 1
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 91 91 91 91 91 91
Heavy Vehicles, % 0 0 0 0 0 0
Mvmt Flow 0 36 0 918 945 1
 

Major/Minor Minor2 Major1 Major2
Conflicting Flow All - 473 946 0 - 0
          Stage 1 - - - - - -
          Stage 2 - - - - - -
Critical Hdwy - 7.1 5.3 - - -
Critical Hdwy Stg 1 - - - - - -
Critical Hdwy Stg 2 - - - - - -
Follow-up Hdwy - 3.9 3.1 - - -
Pot Cap-1 Maneuver 0 464 422 - - -
          Stage 1 0 - - - - -
          Stage 2 0 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - 464 422 - - -
Mov Cap-2 Maneuver - - - - - -
          Stage 1 - - - - - -
          Stage 2 - - - - - -
 

Approach EB NB SB
HCM Control Delay, s 13.4 0 0
HCM LOS B
 

Minor Lane/Major Mvmt NBL NBT EBLn1 SBT SBR
Capacity (veh/h) 422 - 464 - -
HCM Lane V/C Ratio - - 0.078 - -
HCM Control Delay (s) 0 - 13.4 - -
HCM Lane LOS A - B - -
HCM 95th %tile Q(veh) 0 - 0.3 - -



HCM 2010 Signalized Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 0 0 0 318 4 256 304 580 0 0 584 309
Future Volume (veh/h) 0 0 0 318 4 256 304 580 0 0 584 309
Number 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1900 1900 1900 1900 1900 0 0 1900 1900
Adj Flow Rate, veh/h 342 4 275 327 624 0 0 628 332
Adj No. of Lanes 0 1 1 1 2 0 0 3 1
Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93
Percent Heavy Veh, % 0 0 0 0 0 0 0 0 0
Cap, veh/h 424 5 383 666 2394 0 0 1271 396
Arrive On Green 0.24 0.24 0.24 0.74 1.00 0.00 0.00 0.08 0.08
Sat Flow, veh/h 1790 21 1615 1810 3705 0 0 5358 1615
Grp Volume(v), veh/h 346 0 275 327 624 0 0 628 332
Grp Sat Flow(s),veh/h/ln 1811 0 1615 1810 1805 0 0 1729 1615
Q Serve(g_s), s 14.4 0.0 12.5 6.0 0.0 0.0 0.0 9.3 16.2
Cycle Q Clear(g_c), s 14.4 0.0 12.5 6.0 0.0 0.0 0.0 9.3 16.2
Prop In Lane 0.99 1.00 1.00 0.00 0.00 1.00
Lane Grp Cap(c), veh/h 429 0 383 666 2394 0 0 1271 396
V/C Ratio(X) 0.81 0.00 0.72 0.49 0.26 0.00 0.00 0.49 0.84
Avail Cap(c_a), veh/h 566 0 505 666 2394 0 0 1271 396
HCM Platoon Ratio 1.00 1.00 1.00 2.00 2.00 1.00 1.00 0.33 0.33
Upstream Filter(I) 1.00 0.00 1.00 0.94 0.94 0.00 0.00 1.00 1.00
Uniform Delay (d), s/veh 28.8 0.0 28.1 7.5 0.0 0.0 0.0 32.0 35.2
Incr Delay (d2), s/veh 6.4 0.0 3.4 0.5 0.2 0.0 0.0 1.4 18.8
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 8.0 0.0 5.9 3.0 0.1 0.0 0.0 4.6 9.3
LnGrp Delay(d),s/veh 35.2 0.0 31.4 8.0 0.2 0.0 0.0 33.4 54.0
LnGrp LOS D C A A C D
Approach Vol, veh/h 621 951 960
Approach Delay, s/veh 33.5 2.9 40.5
Approach LOS C A D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 5 6 8
Phs Duration (G+Y+Rc), s 57.0 33.4 23.6 23.0
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 46.5 22.9 19.1 24.5
Max Q Clear Time (g_c+I1), s 2.0 8.0 18.2 16.4
Green Ext Time (p_c), s 6.1 4.7 0.5 2.0

Intersection Summary
HCM 2010 Ctrl Delay 24.7
HCM 2010 LOS C



HCM 2010 Signalized Intersection Summary
8: Madison Street & SR_91 EB 7/20/2016

Madison Plaza  7/6/2016 Cumulative With Project Conditions - AM Peak Hour Synchro 9 Report
LSA Page 8

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 116 22 80 0 0 0 0 768 376 265 637 0
Future Volume (veh/h) 116 22 80 0 0 0 0 768 376 265 637 0
Number 7 4 14 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1900 1900 1900 0 1900 1900 1900 1900 0
Adj Flow Rate, veh/h 123 23 85 0 817 400 282 678 0
Adj No. of Lanes 1 0 1 0 3 1 1 2 0
Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Percent Heavy Veh, % 0 0 0 0 0 0 0 0 0
Cap, veh/h 184 0 164 0 2939 915 329 2882 0
Arrive On Green 0.10 0.10 0.10 0.00 0.19 0.19 0.36 1.00 0.00
Sat Flow, veh/h 1810 0 1615 0 5358 1615 1810 3705 0
Grp Volume(v), veh/h 123 0 85 0 817 400 282 678 0
Grp Sat Flow(s),veh/h/ln1810 0 1615 0 1729 1615 1810 1805 0
Q Serve(g_s), s 5.2 0.0 4.0 0.0 10.8 17.5 11.5 0.0 0.0
Cycle Q Clear(g_c), s 5.2 0.0 4.0 0.0 10.8 17.5 11.5 0.0 0.0
Prop In Lane 1.00 1.00 0.00 1.00 1.00 0.00
Lane Grp Cap(c), veh/h 184 0 164 0 2939 915 329 2882 0
V/C Ratio(X) 0.67 0.00 0.52 0.00 0.28 0.44 0.86 0.24 0.00
Avail Cap(c_a), veh/h 430 0 384 0 2939 915 498 2882 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 0.33 0.33 2.00 2.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 0.00 0.67 0.67 0.92 0.92 0.00
Uniform Delay (d), s/veh 34.6 0.0 34.1 0.0 18.5 21.2 24.5 0.0 0.0
Incr Delay (d2), s/veh 4.1 0.0 2.5 0.0 0.2 1.0 8.6 0.2 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln2.8 0.0 1.9 0.0 5.2 8.1 6.4 0.1 0.0
LnGrp Delay(d),s/veh 38.8 0.0 36.6 0.0 18.6 22.2 33.1 0.2 0.0
LnGrp LOS D D B C C A
Approach Vol, veh/h 208 1217 960
Approach Delay, s/veh 37.9 19.8 9.8
Approach LOS D B A

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 6
Phs Duration (G+Y+Rc), s18.5 49.3 12.1 67.9
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s21.5 26.5 18.5 52.5
Max Q Clear Time (g_c+I1), s13.5 19.5 7.2 2.0
Green Ext Time (p_c), s 0.5 5.4 0.4 18.9

Intersection Summary
HCM 2010 Ctrl Delay 17.4
HCM 2010 LOS B
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 223 782 37 22 160 314 36 610 40 226 315 175
Future Volume (veh/h) 223 782 37 22 160 314 36 610 40 226 315 175
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Adj Flow Rate, veh/h 242 850 40 24 174 341 39 663 43 246 342 190
Adj No. of Lanes 1 2 0 1 2 0 1 2 0 1 2 0
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 0 0 0 0 0 0 0 0 0 0 0 0
Cap, veh/h 290 1226 58 77 417 373 173 856 55 289 705 385
Arrive On Green 0.16 0.35 0.35 0.04 0.23 0.23 0.10 0.25 0.25 0.27 0.52 0.52
Sat Flow, veh/h 1810 3511 165 1810 1805 1615 1810 3443 223 1810 2257 1231
Grp Volume(v), veh/h 242 437 453 24 174 341 39 347 359 246 272 260
Grp Sat Flow(s),veh/h/ln1810 1805 1871 1810 1805 1615 1810 1805 1861 1810 1805 1683
Q Serve(g_s), s 10.4 16.6 16.6 1.0 6.6 16.5 1.6 14.3 14.4 10.3 7.7 8.0
Cycle Q Clear(g_c), s 10.4 16.6 16.6 1.0 6.6 16.5 1.6 14.3 14.4 10.3 7.7 8.0
Prop In Lane 1.00 0.09 1.00 1.00 1.00 0.12 1.00 0.73
Lane Grp Cap(c), veh/h 290 630 653 77 417 373 173 449 463 289 564 526
V/C Ratio(X) 0.83 0.69 0.69 0.31 0.42 0.91 0.22 0.77 0.78 0.85 0.48 0.49
Avail Cap(c_a), veh/h 294 630 653 170 417 373 173 449 463 294 564 526
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.67 1.67 1.67
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.97 0.97 0.97
Uniform Delay (d), s/veh 32.6 22.4 22.4 37.2 26.2 30.0 33.4 28.0 28.0 28.4 15.0 15.1
Incr Delay (d2), s/veh 18.1 3.3 3.2 2.3 0.7 26.2 0.6 12.3 12.0 19.9 2.9 3.2
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln6.6 8.8 9.1 0.6 3.3 10.0 0.8 8.7 8.9 6.7 4.2 4.1
LnGrp Delay(d),s/veh 50.7 25.6 25.5 39.5 26.8 56.2 34.1 40.2 40.0 48.3 17.9 18.3
LnGrp LOS D C C D C E C D D D B B
Approach Vol, veh/h 1132 539 745 778
Approach Delay, s/veh 30.9 45.9 39.8 27.6
Approach LOS C D D C

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s16.8 23.9 7.4 31.9 11.7 29.0 16.8 22.5
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s12.5 19.0 7.0 23.5 7.0 24.5 12.5 18.0
Max Q Clear Time (g_c+I1), s12.3 16.4 3.0 18.6 3.6 10.0 12.4 18.5
Green Ext Time (p_c), s 0.0 1.2 0.0 2.7 1.5 2.9 0.0 0.0

Intersection Summary
HCM 2010 Ctrl Delay 34.7
HCM 2010 LOS C



HCM 2010 TWSC
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Intersection
Int Delay, s/veh 3.7

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 44 9 26 2 9 66 13 577 8 26 270 29
Future Vol, veh/h 44 9 26 2 9 66 13 577 8 26 270 29
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - - 80 - - 70 - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 92 92 92 92 92 92 92 92 92 92 92 92
Heavy Vehicles, % 0 0 0 0 0 0 0 0 0 0 0 0
Mvmt Flow 48 10 28 2 10 72 14 627 9 28 293 32
 

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 1067 1030 309 1045 1042 632 325 0 0 636 0 0
          Stage 1 366 366 - 660 660 - - - - - - -
          Stage 2 701 664 - 385 382 - - - - - - -
Critical Hdwy 7.1 6.5 6.2 7.1 6.5 6.2 4.1 - - 4.1 - -
Critical Hdwy Stg 1 6.1 5.5 - 6.1 5.5 - - - - - - -
Critical Hdwy Stg 2 6.1 5.5 - 6.1 5.5 - - - - - - -
Follow-up Hdwy 3.5 4 3.3 3.5 4 3.3 2.2 - - 2.2 - -
Pot Cap-1 Maneuver 202 235 736 209 232 484 1246 - - 957 - -
          Stage 1 657 626 - 455 463 - - - - - - -
          Stage 2 433 461 - 642 616 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 161 226 736 188 223 484 1246 - - 957 - -
Mov Cap-2 Maneuver 161 226 - 188 223 - - - - - - -
          Stage 1 650 608 - 450 458 - - - - - - -
          Stage 2 357 456 - 590 598 - - - - - - -
 

Approach EB WB NB SB
HCM Control Delay, s 30.2 16 0.2 0.7
HCM LOS D C
 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1 SBL SBT SBR
Capacity (veh/h) 1246 - - 227 411 957 - -
HCM Lane V/C Ratio 0.011 - - 0.378 0.204 0.03 - -
HCM Control Delay (s) 7.9 - - 30.2 16 8.9 - -
HCM Lane LOS A - - D C A - -
HCM 95th %tile Q(veh) 0 - - 1.7 0.8 0.1 - -



HCM 2010 Signalized Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 94 702 177 264 645 39 107 376 124 38 482 88
Future Volume (veh/h) 94 702 177 264 645 39 107 376 124 38 482 88
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Adj Flow Rate, veh/h 100 747 188 281 686 41 114 400 132 40 513 94
Adj No. of Lanes 1 2 0 1 2 0 1 2 0 1 2 0
Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Percent Heavy Veh, % 0 0 0 0 0 0 0 0 0 0 0 0
Cap, veh/h 152 786 198 317 1266 76 172 686 224 170 778 142
Arrive On Green 0.08 0.28 0.28 0.17 0.37 0.37 0.03 0.08 0.08 0.09 0.25 0.25
Sat Flow, veh/h 1810 2859 719 1810 3462 207 1810 2677 874 1810 3050 557
Grp Volume(v), veh/h 100 472 463 281 357 370 114 268 264 40 303 304
Grp Sat Flow(s),veh/h/ln 1810 1805 1773 1810 1805 1864 1810 1805 1746 1810 1805 1802
Q Serve(g_s), s 4.3 20.5 20.5 12.1 12.5 12.6 5.0 11.4 11.6 1.6 12.0 12.1
Cycle Q Clear(g_c), s 4.3 20.5 20.5 12.1 12.5 12.6 5.0 11.4 11.6 1.6 12.0 12.1
Prop In Lane 1.00 0.41 1.00 0.11 1.00 0.50 1.00 0.31
Lane Grp Cap(c), veh/h 152 496 488 317 660 682 172 463 447 170 460 459
V/C Ratio(X) 0.66 0.95 0.95 0.89 0.54 0.54 0.66 0.58 0.59 0.24 0.66 0.66
Avail Cap(c_a), veh/h 222 496 488 317 660 682 172 463 447 170 460 459
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 0.33 0.33 0.33 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 0.98 0.98 0.98 1.00 1.00 1.00
Uniform Delay (d), s/veh 35.5 28.5 28.5 32.2 20.1 20.1 37.5 32.5 32.6 33.6 26.7 26.7
Incr Delay (d2), s/veh 4.7 28.2 28.6 24.8 0.9 0.9 9.0 5.1 5.5 0.7 7.2 7.3
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 2.3 14.1 13.9 8.2 6.4 6.6 2.9 6.4 6.3 0.9 6.9 6.9
LnGrp Delay(d),s/veh 40.2 56.7 57.0 57.0 21.0 21.0 46.4 37.6 38.0 34.3 33.8 34.0
LnGrp LOS D E E E C C D D D C C C
Approach Vol, veh/h 1035 1008 646 647
Approach Delay, s/veh 55.3 31.0 39.3 34.0
Approach LOS E C D C

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 11.5 24.5 18.0 26.0 11.6 24.4 10.7 33.3
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 7.0 20.0 13.5 21.5 7.1 19.9 9.3 25.7
Max Q Clear Time (g_c+I1), s 3.6 13.6 14.1 22.5 7.0 14.1 6.3 14.6
Green Ext Time (p_c), s 0.1 1.7 0.0 0.0 0.0 1.8 0.1 4.2

Intersection Summary
HCM 2010 Ctrl Delay 40.7
HCM 2010 LOS D



HCM 2010 Signalized Intersection Summary
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Madison Plaza  7/6/2016 Cumulative With Project Conditions - PM Peak Hour Synchro 9 Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 0 0 1 32 1 26 1 619 0 0 862 0
Future Volume (veh/h) 0 0 1 32 1 26 1 619 0 0 862 0
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1900 1900 1900 1900 1900 1900 1900 1900 0 0 1900 1900
Adj Flow Rate, veh/h 0 0 1 38 1 31 1 728 0 0 1014 0
Adj No. of Lanes 0 1 0 1 0 1 0 2 0 0 2 0
Peak Hour Factor 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85
Percent Heavy Veh, % 0 0 0 0 0 0 0 0 0 0 0 0
Cap, veh/h 0 0 84 102 0 255 45 2628 0 0 2679 0
Arrive On Green 0.00 0.00 0.05 0.06 0.16 0.16 1.00 1.00 0.00 0.00 1.00 0.00
Sat Flow, veh/h 0 0 1615 1810 0 1615 0 3627 0 0 3800 0
Grp Volume(v), veh/h 0 0 1 38 0 31 391 338 0 0 1014 0
Grp Sat Flow(s),veh/h/ln 0 0 1615 1810 0 1615 1899 1643 0 0 1805 0
Q Serve(g_s), s 0.0 0.0 0.0 1.6 0.0 1.3 0.0 0.0 0.0 0.0 0.0 0.0
Cycle Q Clear(g_c), s 0.0 0.0 0.0 1.6 0.0 1.3 0.0 0.0 0.0 0.0 0.0 0.0
Prop In Lane 0.00 1.00 1.00 1.00 0.00 0.00 0.00 0.00
Lane Grp Cap(c), veh/h 0 0 84 102 0 255 1454 1219 0 0 2679 0
V/C Ratio(X) 0.00 0.00 0.01 0.37 0.00 0.12 0.27 0.28 0.00 0.00 0.38 0.00
Avail Cap(c_a), veh/h 0 0 373 204 0 636 1454 1219 0 0 2679 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 2.00 2.00 1.00 1.00 2.00 2.00
Upstream Filter(I) 0.00 0.00 1.00 1.00 0.00 1.00 1.00 1.00 0.00 0.00 0.65 0.00
Uniform Delay (d), s/veh 0.0 0.0 36.0 36.4 0.0 28.9 0.0 0.0 0.0 0.0 0.0 0.0
Incr Delay (d2), s/veh 0.0 0.0 0.1 2.3 0.0 0.2 0.5 0.6 0.0 0.0 0.3 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln0.0 0.0 0.0 0.9 0.0 0.6 0.2 0.2 0.0 0.0 0.1 0.0
LnGrp Delay(d),s/veh 0.0 0.0 36.0 38.7 0.0 29.1 0.5 0.6 0.0 0.0 0.3 0.0
LnGrp LOS D D C A A A
Approach Vol, veh/h 1 69 729 1014
Approach Delay, s/veh 36.0 34.4 0.5 0.3
Approach LOS D C A A

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 3 4 6 8
Phs Duration (G+Y+Rc), s 63.4 8.5 8.1 63.4 16.6
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 40.0 8.5 18.0 40.0 31.0
Max Q Clear Time (g_c+I1), s 2.0 3.6 2.0 2.0 3.3
Green Ext Time (p_c), s 17.0 0.0 0.0 17.0 0.2

Intersection Summary
HCM 2010 Ctrl Delay 1.7
HCM 2010 LOS A



HCM 2010 TWSC
3: Madison Street & Orchard Street/elementary School Entry 7/20/2016

Madison Plaza  7/6/2016 Cumulative With Project Conditions - PM Peak Hour Synchro 9 Report
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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 8 10 68 0 0 0 83 613 15 36 819 40
Future Vol, veh/h 8 10 68 0 0 0 83 613 15 36 819 40
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - - - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 90 90 90 90 90 90 90 90 90 90 90 90
Heavy Vehicles, % 0 0 0 0 0 0 0 0 0 0 0 0
Mvmt Flow 4 11 76 0 0 0 92 681 17 40 910 44
 

Major/Minor Minor2 Major1 Major2
Conflicting Flow All 1537 1894 477 954 0 0 698 0 0
          Stage 1 1012 1012 - - - - - - -
          Stage 2 525 882 - - - - - - -
Critical Hdwy 6.8 6.5 6.9 4.1 - - 4.1 - -
Critical Hdwy Stg 1 5.8 5.5 - - - - - - -
Critical Hdwy Stg 2 5.8 5.5 - - - - - - -
Follow-up Hdwy 3.5 4 3.3 2.2 - - 2.2 - -
Pot Cap-1 Maneuver 109 71 540 729 - - 908 - -
          Stage 1 317 319 - - - - - - -
          Stage 2 564 367 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 78 0 540 729 - - 908 - -
Mov Cap-2 Maneuver 78 0 - - - - - - -
          Stage 1 287 0 - - - - - - -
          Stage 2 447 0 - - - - - - -
 

Approach EB NB SB
HCM Control Delay, s 16.4 1.2 0.4
HCM LOS C
 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1 SBL SBT SBR
Capacity (veh/h) 729 - - 406 908 - -
HCM Lane V/C Ratio 0.127 - - 0.224 0.044 - -
HCM Control Delay (s) 10.7 - - 16.4 9.1 - -
HCM Lane LOS B - - C A - -
HCM 95th %tile Q(veh) 0.4 - - 0.8 0.1 - -



HCM 2010 Signalized Intersection Summary
4: Madison Street & Proj DWY 1/Garden Street 7/20/2016

Madison Plaza  7/6/2016 Cumulative With Project Conditions - PM Peak Hour Synchro 9 Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 78 6 122 140 9 61 165 596 48 86 760 77
Future Volume (veh/h) 78 6 122 140 9 61 165 596 48 86 760 77
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Adj Flow Rate, veh/h 87 7 136 156 10 68 183 662 53 96 844 86
Adj No. of Lanes 0 1 0 0 1 0 1 2 0 1 2 0
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Percent Heavy Veh, % 0 0 0 0 0 0 0 0 0 0 0 0
Cap, veh/h 178 34 217 262 23 86 334 1355 108 402 1447 147
Arrive On Green 0.23 0.23 0.23 0.23 0.23 0.23 0.18 0.40 0.40 0.44 0.88 0.88
Sat Flow, veh/h 508 150 952 822 102 379 1810 3386 271 1810 3308 337
Grp Volume(v), veh/h 230 0 0 234 0 0 183 353 362 96 460 470
Grp Sat Flow(s),veh/h/ln 1611 0 0 1303 0 0 1810 1805 1852 1810 1805 1841
Q Serve(g_s), s 0.0 0.0 0.0 3.8 0.0 0.0 7.3 11.7 11.7 2.6 5.2 5.2
Cycle Q Clear(g_c), s 10.0 0.0 0.0 13.8 0.0 0.0 7.3 11.7 11.7 2.6 5.2 5.2
Prop In Lane 0.38 0.59 0.67 0.29 1.00 0.15 1.00 0.18
Lane Grp Cap(c), veh/h 429 0 0 372 0 0 334 722 741 402 790 805
V/C Ratio(X) 0.54 0.00 0.00 0.63 0.00 0.00 0.55 0.49 0.49 0.24 0.58 0.58
Avail Cap(c_a), veh/h 557 0 0 488 0 0 334 722 741 402 790 805
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 2.00 2.00 2.00
Upstream Filter(I) 1.00 0.00 0.00 1.00 0.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 27.6 0.0 0.0 29.2 0.0 0.0 29.6 17.9 17.9 18.0 3.1 3.1
Incr Delay (d2), s/veh 1.0 0.0 0.0 1.8 0.0 0.0 1.9 2.4 2.3 0.3 3.1 3.1
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 4.7 0.0 0.0 5.1 0.0 0.0 3.8 6.3 6.4 1.3 3.0 3.0
LnGrp Delay(d),s/veh 28.7 0.0 0.0 30.9 0.0 0.0 31.5 20.3 20.2 18.3 6.3 6.2
LnGrp LOS C C C C C B A A
Approach Vol, veh/h 230 234 898 1026
Approach Delay, s/veh 28.7 30.9 22.5 7.4
Approach LOS C C C A

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 21.8 36.0 22.2 18.8 39.0 22.2
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 10.5 31.5 24.5 7.5 34.5 24.5
Max Q Clear Time (g_c+I1), s 4.6 13.7 12.0 9.3 7.2 15.8
Green Ext Time (p_c), s 0.4 4.3 2.4 0.0 6.8 1.9

Intersection Summary
HCM 2010 Ctrl Delay 17.4
HCM 2010 LOS B



HCM 2010 TWSC
5: Madison Street & Proj DWY 2 7/20/2016

Madison Plaza  7/6/2016 Cumulative With Project Conditions - PM Peak Hour Synchro 9 Report
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Intersection
Int Delay, s/veh 12.5

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 44 0 99 17 1 32 96 734 48 23 921 79
Future Vol, veh/h 44 0 99 17 1 32 96 734 48 23 921 79
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - - 60 - - 70 - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 95 95 95 95 95 95 95 95 95 95 95 95
Heavy Vehicles, % 0 0 0 0 0 0 0 0 0 0 0 0
Mvmt Flow 46 0 104 18 1 34 101 773 51 24 969 83
 

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 1648 2084 526 1533 2101 412 1053 0 0 823 0 0
          Stage 1 1059 1059 - 1000 1000 - - - - - - -
          Stage 2 589 1025 - 533 1101 - - - - - - -
Critical Hdwy 7.5 6.5 6.9 7.5 6.5 6.9 4.1 - - 4.1 - -
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 3.5 4 3.3 3.5 4 3.3 2.2 - - 2.2 - -
Pot Cap-1 Maneuver 67 54 502 81 52 595 669 - - 816 - -
          Stage 1 243 304 - 264 324 - - - - - - -
          Stage 2 466 315 - 503 290 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 54 44 502 56 43 595 669 - - 816 - -
Mov Cap-2 Maneuver 54 44 - 56 43 - - - - - - -
          Stage 1 206 295 - 224 275 - - - - - - -
          Stage 2 372 267 - 387 281 - - - - - - -
 

Approach EB WB NB SB
HCM Control Delay, s 157.5 49.8 1.2 0.2
HCM LOS F E
 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1 SBL SBT SBR
Capacity (veh/h) 669 - - 141 131 816 - -
HCM Lane V/C Ratio 0.151 - - 1.068 0.402 0.03 - -
HCM Control Delay (s) 11.3 - - 157.5 49.8 9.5 - -
HCM Lane LOS B - - F E A - -
HCM 95th %tile Q(veh) 0.5 - - 8.1 1.7 0.1 - -



HCM 2010 TWSC
6: Madison Street & Gas Stn Access 7/20/2016

Madison Plaza  7/6/2016 Cumulative With Project Conditions - PM Peak Hour Synchro 9 Report
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Intersection
Int Delay, s/veh 0.2

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Vol, veh/h 0 27 0 876 1031 6
Future Vol, veh/h 0 27 0 876 1031 6
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 91 91 91 91 91 91
Heavy Vehicles, % 0 0 0 0 0 0
Mvmt Flow 0 30 0 963 1133 7
 

Major/Minor Minor2 Major1 Major2
Conflicting Flow All - 570 1140 0 - 0
          Stage 1 - - - - - -
          Stage 2 - - - - - -
Critical Hdwy - 7.1 5.3 - - -
Critical Hdwy Stg 1 - - - - - -
Critical Hdwy Stg 2 - - - - - -
Follow-up Hdwy - 3.9 3.1 - - -
Pot Cap-1 Maneuver 0 402 340 - - -
          Stage 1 0 - - - - -
          Stage 2 0 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - 402 340 - - -
Mov Cap-2 Maneuver - - - - - -
          Stage 1 - - - - - -
          Stage 2 - - - - - -
 

Approach EB NB SB
HCM Control Delay, s 14.7 0 0
HCM LOS B
 

Minor Lane/Major Mvmt NBL NBT EBLn1 SBT SBR
Capacity (veh/h) 340 - 402 - -
HCM Lane V/C Ratio - - 0.074 - -
HCM Control Delay (s) 0 - 14.7 - -
HCM Lane LOS A - B - -
HCM 95th %tile Q(veh) 0 - 0.2 - -



HCM 2010 Signalized Intersection Summary
7: Madison Street & SR_91 WB 7/20/2016

Madison Plaza  7/6/2016 Cumulative With Project Conditions - PM Peak Hour Synchro 9 Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 0 0 0 213 1 225 266 652 0 0 757 301
Future Volume (veh/h) 0 0 0 213 1 225 266 652 0 0 757 301
Number 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1900 1900 1900 1900 1900 0 0 1900 1900
Adj Flow Rate, veh/h 215 1 227 269 659 0 0 765 304
Adj No. of Lanes 0 1 1 1 2 0 0 3 1
Peak Hour Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
Percent Heavy Veh, % 0 0 0 0 0 0 0 0 0
Cap, veh/h 327 2 293 690 2595 0 0 1491 464
Arrive On Green 0.18 0.18 0.18 0.76 1.00 0.00 0.00 0.38 0.38
Sat Flow, veh/h 1802 8 1615 1810 3705 0 0 5358 1615
Grp Volume(v), veh/h 216 0 227 269 659 0 0 765 304
Grp Sat Flow(s),veh/h/ln 1810 0 1615 1810 1805 0 0 1729 1615
Q Serve(g_s), s 8.9 0.0 10.7 4.0 0.0 0.0 0.0 9.1 12.4
Cycle Q Clear(g_c), s 8.9 0.0 10.7 4.0 0.0 0.0 0.0 9.1 12.4
Prop In Lane 1.00 1.00 1.00 0.00 0.00 1.00
Lane Grp Cap(c), veh/h 328 0 293 690 2595 0 0 1491 464
V/C Ratio(X) 0.66 0.00 0.78 0.39 0.25 0.00 0.00 0.51 0.65
Avail Cap(c_a), veh/h 475 0 424 690 2595 0 0 1491 464
HCM Platoon Ratio 1.00 1.00 1.00 2.00 2.00 1.00 1.00 1.33 1.33
Upstream Filter(I) 1.00 0.00 1.00 0.94 0.94 0.00 0.00 1.00 1.00
Uniform Delay (d), s/veh 30.4 0.0 31.2 6.4 0.0 0.0 0.0 20.4 21.4
Incr Delay (d2), s/veh 2.3 0.0 5.5 0.3 0.2 0.0 0.0 1.3 7.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 4.6 0.0 5.2 2.0 0.1 0.0 0.0 4.4 6.4
LnGrp Delay(d),s/veh 32.7 0.0 36.7 6.7 0.2 0.0 0.0 21.7 28.5
LnGrp LOS C D A A C C
Approach Vol, veh/h 443 928 1069
Approach Delay, s/veh 34.7 2.1 23.6
Approach LOS C A C

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 5 6 8
Phs Duration (G+Y+Rc), s 61.5 34.5 27.0 18.5
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 50.5 23.5 22.5 20.5
Max Q Clear Time (g_c+I1), s 2.0 6.0 14.4 12.7
Green Ext Time (p_c), s 6.3 5.1 3.9 1.3

Intersection Summary
HCM 2010 Ctrl Delay 17.4
HCM 2010 LOS B



HCM 2010 Signalized Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 166 3 149 0 0 0 0 751 405 240 730 0
Future Volume (veh/h) 166 3 149 0 0 0 0 751 405 240 730 0
Number 7 4 14 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1900 1900 1900 0 1900 1900 1900 1900 0
Adj Flow Rate, veh/h 173 3 155 0 782 422 250 760 0
Adj No. of Lanes 1 0 1 0 3 1 1 2 0
Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96
Percent Heavy Veh, % 0 0 0 0 0 0 0 0 0
Cap, veh/h 240 0 214 0 2870 894 297 2770 0
Arrive On Green 0.13 0.13 0.13 0.00 0.18 0.18 0.33 1.00 0.00
Sat Flow, veh/h 1810 0 1615 0 5358 1615 1810 3705 0
Grp Volume(v), veh/h 173 0 155 0 782 422 250 760 0
Grp Sat Flow(s),veh/h/ln1810 0 1615 0 1729 1615 1810 1805 0
Q Serve(g_s), s 7.3 0.0 7.4 0.0 10.4 18.7 10.3 0.0 0.0
Cycle Q Clear(g_c), s 7.3 0.0 7.4 0.0 10.4 18.7 10.3 0.0 0.0
Prop In Lane 1.00 1.00 0.00 1.00 1.00 0.00
Lane Grp Cap(c), veh/h 240 0 214 0 2870 894 297 2770 0
V/C Ratio(X) 0.72 0.00 0.72 0.00 0.27 0.47 0.84 0.27 0.00
Avail Cap(c_a), veh/h 452 0 404 0 2870 894 452 2770 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 0.33 0.33 2.00 2.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 0.00 0.59 0.59 0.91 0.91 0.00
Uniform Delay (d), s/veh 33.3 0.0 33.3 0.0 18.8 22.2 25.9 0.0 0.0
Incr Delay (d2), s/veh 4.1 0.0 4.6 0.0 0.1 1.1 7.9 0.2 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln3.9 0.0 3.5 0.0 5.0 8.6 5.7 0.1 0.0
LnGrp Delay(d),s/veh 37.3 0.0 37.9 0.0 19.0 23.3 33.8 0.2 0.0
LnGrp LOS D D B C C A
Approach Vol, veh/h 328 1204 1010
Approach Delay, s/veh 37.6 20.5 8.5
Approach LOS D C A

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 6
Phs Duration (G+Y+Rc), s17.1 48.3 14.6 65.4
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s19.5 27.5 19.5 51.5
Max Q Clear Time (g_c+I1), s12.3 20.7 9.4 2.0
Green Ext Time (p_c), s 0.4 5.4 0.7 19.9

Intersection Summary
HCM 2010 Ctrl Delay 18.0
HCM 2010 LOS B



HCM 2010 Signalized Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 291 563 87 61 236 336 60 527 42 238 540 102
Future Volume (veh/h) 291 563 87 61 236 336 60 527 42 238 540 102
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Adj Flow Rate, veh/h 306 593 92 64 248 354 63 555 44 251 568 107
Adj No. of Lanes 1 2 0 1 2 0 1 2 0 1 2 0
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 0 0 0 0 0 0 0 0 0 0 0 0
Cap, veh/h 317 1046 162 131 417 373 170 826 65 271 910 171
Arrive On Green 0.17 0.33 0.33 0.07 0.23 0.23 0.09 0.24 0.24 0.15 0.30 0.30
Sat Flow, veh/h 1810 3134 485 1810 1805 1615 1810 3389 268 1810 3034 570
Grp Volume(v), veh/h 306 341 344 64 248 354 63 295 304 251 337 338
Grp Sat Flow(s),veh/h/ln1810 1805 1814 1810 1805 1615 1810 1805 1853 1810 1805 1799
Q Serve(g_s), s 13.4 12.4 12.5 2.7 9.8 17.3 2.6 11.8 11.9 11.0 12.9 12.9
Cycle Q Clear(g_c), s 13.4 12.4 12.5 2.7 9.8 17.3 2.6 11.8 11.9 11.0 12.9 12.9
Prop In Lane 1.00 0.27 1.00 1.00 1.00 0.14 1.00 0.32
Lane Grp Cap(c), veh/h 317 602 605 131 417 373 170 440 452 271 542 540
V/C Ratio(X) 0.97 0.57 0.57 0.49 0.59 0.95 0.37 0.67 0.67 0.92 0.62 0.63
Avail Cap(c_a), veh/h 317 602 605 170 417 373 170 440 452 271 542 540
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.96 0.96 0.96
Uniform Delay (d), s/veh 32.8 21.9 21.9 35.7 27.4 30.3 34.0 27.3 27.4 33.6 24.1 24.1
Incr Delay (d2), s/veh 41.4 1.2 1.3 2.8 2.3 33.3 1.3 7.9 7.8 34.3 5.1 5.2
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln10.4 6.4 6.4 1.5 5.2 11.1 1.4 6.9 7.1 8.0 7.1 7.2
LnGrp Delay(d),s/veh 74.2 23.1 23.2 38.4 29.7 63.5 35.4 35.3 35.2 67.9 29.2 29.3
LnGrp LOS E C C D C E D D D E C C
Approach Vol, veh/h 991 666 662 926
Approach Delay, s/veh 38.9 48.5 35.2 39.7
Approach LOS D D D D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s16.0 23.5 9.8 30.7 11.5 28.0 18.0 22.5
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s11.5 19.0 7.0 24.5 7.0 23.5 13.5 18.0
Max Q Clear Time (g_c+I1), s13.0 13.9 4.7 14.5 4.6 14.9 15.4 19.3
Green Ext Time (p_c), s 0.0 1.8 0.0 5.6 0.9 2.7 0.0 0.0

Intersection Summary
HCM 2010 Ctrl Delay 40.4
HCM 2010 LOS D



HCM 2010 TWSC
10: Madison Street & Evans Street 7/20/2016

Madison Plaza  7/6/2016 Cumulative With Project Conditions - PM Peak Hour Synchro 9 Report
LSA Page 10

Intersection
Int Delay, s/veh 5

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 50 5 31 4 3 59 27 463 15 77 538 44
Future Vol, veh/h 50 5 31 4 3 59 27 463 15 77 538 44
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - - 80 - - 70 - -
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 0 0 0 0 0 0 0 0 0 0 0
Mvmt Flow 52 5 32 4 3 61 28 482 16 80 560 46
 

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 1323 1298 583 1309 1313 490 606 0 0 498 0 0
          Stage 1 744 744 - 546 546 - - - - - - -
          Stage 2 579 554 - 763 767 - - - - - - -
Critical Hdwy 7.1 6.5 6.2 7.1 6.5 6.2 4.1 - - 4.1 - -
Critical Hdwy Stg 1 6.1 5.5 - 6.1 5.5 - - - - - - -
Critical Hdwy Stg 2 6.1 5.5 - 6.1 5.5 - - - - - - -
Follow-up Hdwy 3.5 4 3.3 3.5 4 3.3 2.2 - - 2.2 - -
Pot Cap-1 Maneuver 135 163 516 138 160 582 982 - - 1076 - -
          Stage 1 410 424 - 526 521 - - - - - - -
          Stage 2 504 517 - 400 414 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 110 147 516 116 144 582 982 - - 1076 - -
Mov Cap-2 Maneuver 110 147 - 116 144 - - - - - - -
          Stage 1 398 392 - 511 506 - - - - - - -
          Stage 2 435 502 - 342 383 - - - - - - -
 

Approach EB WB NB SB
HCM Control Delay, s 54.7 15.2 0.5 1
HCM LOS F C
 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1 SBL SBT SBR
Capacity (veh/h) 982 - - 157 421 1076 - -
HCM Lane V/C Ratio 0.029 - - 0.571 0.163 0.075 - -
HCM Control Delay (s) 8.8 - - 54.7 15.2 8.6 - -
HCM Lane LOS A - - F C A - -
HCM 95th %tile Q(veh) 0.1 - - 3 0.6 0.2 - -



HCM 2010 Signalized Intersection Summary
4: Madison Street & Proj DWY 1/Garden Street 12/9/2016

Madison Plaza  7/6/2016 Existing With Project With Improvements Conditions - AM Peak Hour Synchro 9 Report
LSA Page 4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 55 1 60 65 2 60 84 602 43 43 712 45
Future Volume (veh/h) 55 1 60 65 2 60 84 602 43 43 712 45
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Adj Flow Rate, veh/h 62 1 67 73 2 67 94 676 48 48 800 51
Adj No. of Lanes 0 1 1 0 1 0 1 2 0 1 2 0
Peak Hour Factor 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89
Percent Heavy Veh, % 0 0 0 0 0 0 0 0 0 0 0 0
Cap, veh/h 279 4 254 151 23 95 150 1496 106 462 2102 134
Arrive On Green 0.16 0.16 0.16 0.16 0.16 0.16 0.11 0.58 0.58 0.51 1.00 1.00
Sat Flow, veh/h 1204 24 1615 528 145 601 1810 3420 243 1810 3447 220
Grp Volume(v), veh/h 63 0 67 142 0 0 94 357 367 48 419 432
Grp Sat Flow(s),veh/h/ln 1228 0 1615 1274 0 0 1810 1805 1857 1810 1805 1861
Q Serve(g_s), s 0.0 0.0 2.9 5.3 0.0 0.0 4.0 9.0 9.0 1.1 0.0 0.0
Cycle Q Clear(g_c), s 3.8 0.0 2.9 9.1 0.0 0.0 4.0 9.0 9.0 1.1 0.0 0.0
Prop In Lane 0.98 1.00 0.51 0.47 1.00 0.13 1.00 0.12
Lane Grp Cap(c), veh/h 282 0 254 269 0 0 150 790 813 462 1101 1135
V/C Ratio(X) 0.22 0.00 0.26 0.53 0.00 0.00 0.63 0.45 0.45 0.10 0.38 0.38
Avail Cap(c_a), veh/h 459 0 464 460 0 0 204 790 813 462 1101 1135
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.33 1.33 1.33 2.00 2.00 2.00
Upstream Filter(I) 1.00 0.00 1.00 1.00 0.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 30.0 0.0 29.6 32.5 0.0 0.0 34.4 11.3 11.3 14.9 0.0 0.0
Incr Delay (d2), s/veh 0.4 0.0 0.5 1.6 0.0 0.0 4.2 1.9 1.8 0.1 1.0 1.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 1.3 0.0 1.3 3.1 0.0 0.0 2.2 4.8 4.9 0.5 0.3 0.3
LnGrp Delay(d),s/veh 30.4 0.0 30.2 34.1 0.0 0.0 38.6 13.1 13.1 15.0 1.0 1.0
LnGrp LOS C C C D B B B A A
Approach Vol, veh/h 130 142 818 899
Approach Delay, s/veh 30.3 34.1 16.1 1.7
Approach LOS C C B A

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 24.4 39.0 16.6 10.6 52.8 16.6
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 9.5 34.5 22.5 8.5 35.5 22.5
Max Q Clear Time (g_c+I1), s 3.1 11.0 5.8 6.0 2.0 11.1
Green Ext Time (p_c), s 2.9 4.7 1.3 0.0 6.4 1.0

Intersection Summary
HCM 2010 Ctrl Delay 11.8
HCM 2010 LOS B



HCM 2010 TWSC
5: Madison Street & Proj DWY 2 12/9/2016

Madison Plaza  7/6/2016 Existing With Project With Improvements Conditions - AM Peak Hour Synchro 9 Report
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Intersection
Int Delay, s/veh 1.1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 0 0 48 6 0 4 77 722 21 8 791 38
Future Vol, veh/h 0 0 48 6 0 4 77 722 21 8 791 38
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - - 60 - - 70 - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 90 90 90 90 90 90 90 90 90 90 90 90
Heavy Vehicles, % 0 0 0 0 0 0 0 0 0 0 0 0
Mvmt Flow 0 0 53 7 0 4 86 802 23 9 879 42
 

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 1490 1915 461 1442 1924 413 921 0 0 826 0 0
          Stage 1 918 918 - 985 985 - - - - - - -
          Stage 2 572 997 - 457 939 - - - - - - -
Critical Hdwy 7.5 6.5 6.9 7.5 6.5 6.9 4.1 - - 4.1 - -
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 3.5 4 3.3 3.5 4 3.3 2.2 - - 2.2 - -
Pot Cap-1 Maneuver 87 68 553 95 68 594 750 - - 813 - -
          Stage 1 296 353 - 270 329 - - - - - - -
          Stage 2 477 325 - 558 345 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 78 60 553 78 60 594 750 - - 813 - -
Mov Cap-2 Maneuver 78 60 - 78 60 - - - - - - -
          Stage 1 262 349 - 239 291 - - - - - - -
          Stage 2 419 288 - 499 341 - - - - - - -
 

Approach EB WB NB SB
HCM Control Delay, s 12.2 38 1 0.1
HCM LOS B E
 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1 SBL SBT SBR
Capacity (veh/h) 750 - - 553 120 813 - -
HCM Lane V/C Ratio 0.114 - - 0.096 0.093 0.011 - -
HCM Control Delay (s) 10.4 - - 12.2 38 9.5 - -
HCM Lane LOS B - - B E A - -
HCM 95th %tile Q(veh) 0.4 - - 0.3 0.3 0 - -



HCM 2010 TWSC
10: Madison Street & Evans Street 12/9/2016

Madison Plaza  7/6/2016 Existing With Project With Improvements Conditions - AM Peak Hour Synchro 9 Report
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Intersection
Int Delay, s/veh 3.5

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 43 9 25 2 9 65 13 565 8 26 263 29
Future Vol, veh/h 43 9 25 2 9 65 13 565 8 26 263 29
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - - 80 - - 70 - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 92 92 92 92 92 92 92 92 92 92 92 92
Heavy Vehicles, % 0 0 0 0 0 0 0 0 0 0 0 0
Mvmt Flow 47 10 27 2 10 71 14 614 9 28 286 32
 

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 1045 1009 302 1024 1021 618 317 0 0 623 0 0
          Stage 1 358 358 - 647 647 - - - - - - -
          Stage 2 687 651 - 377 374 - - - - - - -
Critical Hdwy 7.1 6.5 6.2 7.1 6.5 6.2 4.1 - - 4.1 - -
Critical Hdwy Stg 1 6.1 5.5 - 6.1 5.5 - - - - - - -
Critical Hdwy Stg 2 6.1 5.5 - 6.1 5.5 - - - - - - -
Follow-up Hdwy 3.5 4 3.3 3.5 4 3.3 2.2 - - 2.2 - -
Pot Cap-1 Maneuver 209 242 742 216 238 493 1255 - - 968 - -
          Stage 1 664 631 - 463 470 - - - - - - -
          Stage 2 440 468 - 649 621 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 168 232 742 195 229 493 1255 - - 968 - -
Mov Cap-2 Maneuver 168 232 - 195 229 - - - - - - -
          Stage 1 657 613 - 458 465 - - - - - - -
          Stage 2 365 463 - 597 603 - - - - - - -
 

Approach EB WB NB SB
HCM Control Delay, s 28.7 15.7 0.2 0.7
HCM LOS D C
 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1 SBL SBT SBR
Capacity (veh/h) 1255 - - 234 419 968 - -
HCM Lane V/C Ratio 0.011 - - 0.358 0.197 0.029 - -
HCM Control Delay (s) 7.9 - - 28.7 15.7 8.8 - -
HCM Lane LOS A - - D C A - -
HCM 95th %tile Q(veh) 0 - - 1.5 0.7 0.1 - -



HCM 2010 Signalized Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 122 6 122 137 9 60 164 552 47 84 744 77
Future Volume (veh/h) 122 6 122 137 9 60 164 552 47 84 744 77
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Adj Flow Rate, veh/h 136 7 136 152 10 67 182 613 52 93 827 86
Adj No. of Lanes 0 1 0 0 1 0 1 2 0 1 2 0
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Percent Heavy Veh, % 0 0 0 0 0 0 0 0 0 0 0 0
Cap, veh/h 227 22 173 259 25 86 330 1348 114 397 1444 150
Arrive On Green 0.23 0.23 0.23 0.23 0.23 0.23 0.24 0.53 0.53 0.44 0.88 0.88
Sat Flow, veh/h 695 94 751 798 109 375 1810 3369 285 1810 3301 343
Grp Volume(v), veh/h 279 0 0 229 0 0 182 328 337 93 452 461
Grp Sat Flow(s),veh/h/ln 1540 0 0 1283 0 0 1810 1805 1850 1810 1805 1839
Q Serve(g_s), s 0.0 0.0 0.0 0.4 0.0 0.0 7.0 9.0 9.0 2.6 5.0 5.0
Cycle Q Clear(g_c), s 13.4 0.0 0.0 13.8 0.0 0.0 7.0 9.0 9.0 2.6 5.0 5.0
Prop In Lane 0.49 0.49 0.66 0.29 1.00 0.15 1.00 0.19
Lane Grp Cap(c), veh/h 422 0 0 370 0 0 330 722 740 397 790 805
V/C Ratio(X) 0.66 0.00 0.00 0.62 0.00 0.00 0.55 0.45 0.46 0.23 0.57 0.57
Avail Cap(c_a), veh/h 543 0 0 483 0 0 330 722 740 397 790 805
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.33 1.33 1.33 2.00 2.00 2.00
Upstream Filter(I) 1.00 0.00 0.00 1.00 0.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 28.8 0.0 0.0 28.8 0.0 0.0 27.5 13.3 13.3 18.2 3.1 3.1
Incr Delay (d2), s/veh 2.0 0.0 0.0 1.7 0.0 0.0 2.0 2.1 2.0 0.3 3.0 3.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 6.0 0.0 0.0 4.9 0.0 0.0 3.7 4.8 4.9 1.3 2.9 3.0
LnGrp Delay(d),s/veh 30.7 0.0 0.0 30.5 0.0 0.0 29.4 15.4 15.4 18.5 6.1 6.1
LnGrp LOS C C C B B B A A
Approach Vol, veh/h 279 229 847 1006
Approach Delay, s/veh 30.7 30.5 18.4 7.3
Approach LOS C C B A

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 21.6 36.0 22.4 18.6 39.0 22.4
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 10.5 31.5 24.5 7.5 34.5 24.5
Max Q Clear Time (g_c+I1), s 4.6 11.0 15.4 9.0 7.0 15.8
Green Ext Time (p_c), s 0.4 4.1 2.2 0.0 6.6 2.2

Intersection Summary
HCM 2010 Ctrl Delay 16.3
HCM 2010 LOS B



HCM 2010 TWSC
5: Madison Street & Proj DWY 2 12/9/2016

Madison Plaza  7/6/2016 Existing With Project With Improvements Conditions - PM Peak Hour Synchro 9 Report
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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 0 0 98 17 1 31 95 719 47 23 902 78
Future Vol, veh/h 0 0 98 17 1 31 95 719 47 23 902 78
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - - 60 - - 70 - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 95 95 95 95 95 95 95 95 95 95 95 95
Heavy Vehicles, % 0 0 0 0 0 0 0 0 0 0 0 0
Mvmt Flow 0 0 103 18 1 33 100 757 49 24 949 82
 

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 1618 2045 516 1505 2062 403 1032 0 0 806 0 0
          Stage 1 1039 1039 - 982 982 - - - - - - -
          Stage 2 579 1006 - 523 1080 - - - - - - -
Critical Hdwy 7.5 6.5 6.9 7.5 6.5 6.9 4.1 - - 4.1 - -
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 3.5 4 3.3 3.5 4 3.3 2.2 - - 2.2 - -
Pot Cap-1 Maneuver 70 57 509 85 55 603 681 - - 828 - -
          Stage 1 250 310 - 271 330 - - - - - - -
          Stage 2 473 321 - 510 297 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 57 47 509 59 46 603 681 - - 828 - -
Mov Cap-2 Maneuver 57 47 - 59 46 - - - - - - -
          Stage 1 213 301 - 231 282 - - - - - - -
          Stage 2 380 274 - 395 288 - - - - - - -
 

Approach EB WB NB SB
HCM Control Delay, s 13.9 46.8 1.2 0.2
HCM LOS B E
 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1 SBL SBT SBR
Capacity (veh/h) 681 - - 509 136 828 - -
HCM Lane V/C Ratio 0.147 - - 0.203 0.379 0.029 - -
HCM Control Delay (s) 11.2 - - 13.9 46.8 9.5 - -
HCM Lane LOS B - - B E A - -
HCM 95th %tile Q(veh) 0.5 - - 0.8 1.6 0.1 - -



HCM 2010 TWSC
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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 0 5 79 4 3 58 26 452 15 76 527 43
Future Vol, veh/h 0 5 79 4 3 58 26 452 15 76 527 43
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - - 80 - - 70 - -
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 0 0 0 0 0 0 0 0 0 0 0
Mvmt Flow 0 5 82 4 3 60 27 471 16 79 549 45
 

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 1295 1271 571 1306 1285 479 594 0 0 486 0 0
          Stage 1 730 730 - 533 533 - - - - - - -
          Stage 2 565 541 - 773 752 - - - - - - -
Critical Hdwy 7.1 6.5 6.2 7.1 6.5 6.2 4.1 - - 4.1 - -
Critical Hdwy Stg 1 6.1 5.5 - 6.1 5.5 - - - - - - -
Critical Hdwy Stg 2 6.1 5.5 - 6.1 5.5 - - - - - - -
Follow-up Hdwy 3.5 4 3.3 3.5 4 3.3 2.2 - - 2.2 - -
Pot Cap-1 Maneuver 141 169 524 138 166 591 992 - - 1087 - -
          Stage 1 417 431 - 534 528 - - - - - - -
          Stage 2 513 524 - 395 421 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 115 152 524 105 150 591 992 - - 1087 - -
Mov Cap-2 Maneuver 115 152 - 105 150 - - - - - - -
          Stage 1 406 400 - 519 514 - - - - - - -
          Stage 2 445 510 - 305 390 - - - - - - -
 

Approach EB WB NB SB
HCM Control Delay, s 14.7 15.3 0.5 1
HCM LOS B C
 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1 SBL SBT SBR
Capacity (veh/h) 992 - - 457 416 1087 - -
HCM Lane V/C Ratio 0.027 - - 0.191 0.163 0.073 - -
HCM Control Delay (s) 8.7 - - 14.7 15.3 8.6 - -
HCM Lane LOS A - - B C A - -
HCM 95th %tile Q(veh) 0.1 - - 0.7 0.6 0.2 - -
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 55 1 60 66 2 61 84 614 44 44 726 45
Future Volume (veh/h) 55 1 60 66 2 61 84 614 44 44 726 45
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Adj Flow Rate, veh/h 62 1 67 74 2 69 94 690 49 49 816 51
Adj No. of Lanes 0 1 1 0 1 0 1 2 0 1 2 0
Peak Hour Factor 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89
Percent Heavy Veh, % 0 0 0 0 0 0 0 0 0 0 0 0
Cap, veh/h 280 4 258 152 23 97 150 1496 106 458 2097 131
Arrive On Green 0.16 0.16 0.16 0.16 0.16 0.16 0.11 0.58 0.58 0.51 1.00 1.00
Sat Flow, veh/h 1194 24 1615 526 143 607 1810 3420 243 1810 3451 216
Grp Volume(v), veh/h 63 0 67 145 0 0 94 364 375 49 427 440
Grp Sat Flow(s),veh/h/ln 1218 0 1615 1276 0 0 1810 1805 1857 1810 1805 1862
Q Serve(g_s), s 0.0 0.0 2.9 5.4 0.0 0.0 4.0 9.2 9.2 1.1 0.0 0.0
Cycle Q Clear(g_c), s 3.8 0.0 2.9 9.2 0.0 0.0 4.0 9.2 9.2 1.1 0.0 0.0
Prop In Lane 0.98 1.00 0.51 0.48 1.00 0.13 1.00 0.12
Lane Grp Cap(c), veh/h 284 0 258 271 0 0 150 790 813 458 1097 1131
V/C Ratio(X) 0.22 0.00 0.26 0.53 0.00 0.00 0.63 0.46 0.46 0.11 0.39 0.39
Avail Cap(c_a), veh/h 457 0 464 460 0 0 204 790 813 458 1097 1131
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.33 1.33 1.33 2.00 2.00 2.00
Upstream Filter(I) 1.00 0.00 1.00 1.00 0.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 29.9 0.0 29.5 32.4 0.0 0.0 34.4 11.3 11.3 15.0 0.0 0.0
Incr Delay (d2), s/veh 0.4 0.0 0.5 1.6 0.0 0.0 4.2 1.9 1.9 0.1 1.0 1.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 1.3 0.0 1.3 3.2 0.0 0.0 2.2 4.9 5.0 0.6 0.3 0.3
LnGrp Delay(d),s/veh 30.2 0.0 30.0 34.1 0.0 0.0 38.6 13.3 13.2 15.1 1.0 1.0
LnGrp LOS C C C D B B B A A
Approach Vol, veh/h 130 145 833 916
Approach Delay, s/veh 30.1 34.1 16.1 1.8
Approach LOS C C B A

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 24.2 39.0 16.8 10.6 52.6 16.8
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 9.5 34.5 22.5 8.5 35.5 22.5
Max Q Clear Time (g_c+I1), s 3.1 11.2 5.8 6.0 2.0 11.2
Green Ext Time (p_c), s 2.9 4.8 1.3 0.0 6.6 1.1

Intersection Summary
HCM 2010 Ctrl Delay 11.8
HCM 2010 LOS B
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Intersection
Int Delay, s/veh 1.1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 0 0 48 6 0 4 78 735 21 8 806 38
Future Vol, veh/h 0 0 48 6 0 4 78 735 21 8 806 38
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - - 60 - - 70 - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 90 90 90 90 90 90 90 90 90 90 90 90
Heavy Vehicles, % 0 0 0 0 0 0 0 0 0 0 0 0
Mvmt Flow 0 0 53 7 0 4 87 817 23 9 896 42
 

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 1516 1947 469 1468 1958 420 938 0 0 840 0 0
          Stage 1 934 934 - 1002 1002 - - - - - - -
          Stage 2 582 1013 - 466 956 - - - - - - -
Critical Hdwy 7.5 6.5 6.9 7.5 6.5 6.9 4.1 - - 4.1 - -
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 3.5 4 3.3 3.5 4 3.3 2.2 - - 2.2 - -
Pot Cap-1 Maneuver 84 65 546 91 64 588 739 - - 804 - -
          Stage 1 290 347 - 264 323 - - - - - - -
          Stage 2 471 319 - 551 339 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 75 57 546 74 56 588 739 - - 804 - -
Mov Cap-2 Maneuver 75 57 - 74 56 - - - - - - -
          Stage 1 256 343 - 233 285 - - - - - - -
          Stage 2 412 281 - 492 335 - - - - - - -
 

Approach EB WB NB SB
HCM Control Delay, s 12.3 40 1 0.1
HCM LOS B E
 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1 SBL SBT SBR
Capacity (veh/h) 739 - - 546 114 804 - -
HCM Lane V/C Ratio 0.117 - - 0.098 0.097 0.011 - -
HCM Control Delay (s) 10.5 - - 12.3 40 9.5 - -
HCM Lane LOS B - - B E A - -
HCM 95th %tile Q(veh) 0.4 - - 0.3 0.3 0 - -



HCM 2010 TWSC
10: Madison Street & Evans Street 12/9/2016

Madison Plaza  7/6/2016 Project Completion With Project With Improvements Conditions - AM Peak Hour Synchro 9 Report
LSA Page 10

Intersection
Int Delay, s/veh 3.7

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 44 9 26 2 9 66 13 576 8 26 268 29
Future Vol, veh/h 44 9 26 2 9 66 13 576 8 26 268 29
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - - 80 - - 70 - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 92 92 92 92 92 92 92 92 92 92 92 92
Heavy Vehicles, % 0 0 0 0 0 0 0 0 0 0 0 0
Mvmt Flow 48 10 28 2 10 72 14 626 9 28 291 32
 

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 1063 1027 307 1042 1038 630 323 0 0 635 0 0
          Stage 1 364 364 - 659 659 - - - - - - -
          Stage 2 699 663 - 383 379 - - - - - - -
Critical Hdwy 7.1 6.5 6.2 7.1 6.5 6.2 4.1 - - 4.1 - -
Critical Hdwy Stg 1 6.1 5.5 - 6.1 5.5 - - - - - - -
Critical Hdwy Stg 2 6.1 5.5 - 6.1 5.5 - - - - - - -
Follow-up Hdwy 3.5 4 3.3 3.5 4 3.3 2.2 - - 2.2 - -
Pot Cap-1 Maneuver 203 236 738 210 233 485 1248 - - 958 - -
          Stage 1 659 627 - 456 464 - - - - - - -
          Stage 2 434 462 - 644 618 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 162 227 738 189 224 485 1248 - - 958 - -
Mov Cap-2 Maneuver 162 227 - 189 224 - - - - - - -
          Stage 1 652 609 - 451 459 - - - - - - -
          Stage 2 358 457 - 592 600 - - - - - - -
 

Approach EB WB NB SB
HCM Control Delay, s 30 16 0.2 0.7
HCM LOS D C
 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1 SBL SBT SBR
Capacity (veh/h) 1248 - - 228 412 958 - -
HCM Lane V/C Ratio 0.011 - - 0.377 0.203 0.029 - -
HCM Control Delay (s) 7.9 - - 30 16 8.9 - -
HCM Lane LOS A - - D C A - -
HCM 95th %tile Q(veh) 0 - - 1.7 0.8 0.1 - -
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 122 6 122 140 9 61 165 564 48 86 759 77
Future Volume (veh/h) 122 6 122 140 9 61 165 564 48 86 759 77
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Adj Flow Rate, veh/h 136 7 136 156 10 68 183 627 53 96 843 86
Adj No. of Lanes 0 1 0 0 1 0 1 2 0 1 2 0
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Percent Heavy Veh, % 0 0 0 0 0 0 0 0 0 0 0 0
Cap, veh/h 229 22 176 263 25 87 323 1348 114 391 1447 148
Arrive On Green 0.23 0.23 0.23 0.23 0.23 0.23 0.24 0.53 0.53 0.43 0.88 0.88
Sat Flow, veh/h 695 95 751 805 105 373 1810 3370 285 1810 3308 337
Grp Volume(v), veh/h 279 0 0 234 0 0 183 335 345 96 460 469
Grp Sat Flow(s),veh/h/ln 1542 0 0 1283 0 0 1810 1805 1850 1810 1805 1840
Q Serve(g_s), s 0.0 0.0 0.0 0.8 0.0 0.0 7.1 9.2 9.3 2.7 5.2 5.2
Cycle Q Clear(g_c), s 13.3 0.0 0.0 14.1 0.0 0.0 7.1 9.2 9.3 2.7 5.2 5.2
Prop In Lane 0.49 0.49 0.67 0.29 1.00 0.15 1.00 0.18
Lane Grp Cap(c), veh/h 427 0 0 375 0 0 323 722 740 391 790 805
V/C Ratio(X) 0.65 0.00 0.00 0.62 0.00 0.00 0.57 0.46 0.47 0.25 0.58 0.58
Avail Cap(c_a), veh/h 543 0 0 483 0 0 323 722 740 391 790 805
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.33 1.33 1.33 2.00 2.00 2.00
Upstream Filter(I) 1.00 0.00 0.00 1.00 0.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 28.5 0.0 0.0 28.8 0.0 0.0 27.8 13.4 13.4 18.6 3.1 3.1
Incr Delay (d2), s/veh 1.9 0.0 0.0 1.7 0.0 0.0 2.3 2.1 2.1 0.3 3.1 3.1
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 6.0 0.0 0.0 5.1 0.0 0.0 3.7 4.9 5.0 1.4 3.0 3.0
LnGrp Delay(d),s/veh 30.4 0.0 0.0 30.5 0.0 0.0 30.0 15.5 15.5 18.9 6.3 6.2
LnGrp LOS C C C B B B A A
Approach Vol, veh/h 279 234 863 1025
Approach Delay, s/veh 30.4 30.5 18.6 7.4
Approach LOS C C B A

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 21.3 36.0 22.7 18.3 39.0 22.7
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 10.5 31.5 24.5 7.5 34.5 24.5
Max Q Clear Time (g_c+I1), s 4.7 11.3 15.3 9.1 7.2 16.1
Green Ext Time (p_c), s 0.4 4.2 2.3 0.0 6.8 2.1

Intersection Summary
HCM 2010 Ctrl Delay 16.4
HCM 2010 LOS B
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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 0 0 99 17 1 32 96 732 48 23 919 79
Future Vol, veh/h 0 0 99 17 1 32 96 732 48 23 919 79
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - - 60 - - 70 - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 95 95 95 95 95 95 95 95 95 95 95 95
Heavy Vehicles, % 0 0 0 0 0 0 0 0 0 0 0 0
Mvmt Flow 0 0 104 18 1 34 101 771 51 24 967 83
 

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 1645 2080 525 1530 2097 411 1051 0 0 821 0 0
          Stage 1 1057 1057 - 998 998 - - - - - - -
          Stage 2 588 1023 - 532 1099 - - - - - - -
Critical Hdwy 7.5 6.5 6.9 7.5 6.5 6.9 4.1 - - 4.1 - -
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 3.5 4 3.3 3.5 4 3.3 2.2 - - 2.2 - -
Pot Cap-1 Maneuver 67 54 502 82 53 596 670 - - 817 - -
          Stage 1 244 304 - 265 324 - - - - - - -
          Stage 2 467 316 - 504 291 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 54 45 502 56 44 596 670 - - 817 - -
Mov Cap-2 Maneuver 54 45 - 56 44 - - - - - - -
          Stage 1 207 295 - 225 275 - - - - - - -
          Stage 2 373 268 - 388 282 - - - - - - -
 

Approach EB WB NB SB
HCM Control Delay, s 14 49.3 1.2 0.2
HCM LOS B E
 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1 SBL SBT SBR
Capacity (veh/h) 670 - - 502 132 817 - -
HCM Lane V/C Ratio 0.151 - - 0.208 0.399 0.03 - -
HCM Control Delay (s) 11.3 - - 14 49.3 9.5 - -
HCM Lane LOS B - - B E A - -
HCM 95th %tile Q(veh) 0.5 - - 0.8 1.7 0.1 - -
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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 0 5 81 4 3 59 27 461 15 77 537 44
Future Vol, veh/h 0 5 81 4 3 59 27 461 15 77 537 44
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - - 80 - - 70 - -
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 0 0 0 0 0 0 0 0 0 0 0
Mvmt Flow 0 5 84 4 3 61 28 480 16 80 559 46
 

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 1320 1295 582 1332 1310 488 605 0 0 496 0 0
          Stage 1 743 743 - 544 544 - - - - - - -
          Stage 2 577 552 - 788 766 - - - - - - -
Critical Hdwy 7.1 6.5 6.2 7.1 6.5 6.2 4.1 - - 4.1 - -
Critical Hdwy Stg 1 6.1 5.5 - 6.1 5.5 - - - - - - -
Critical Hdwy Stg 2 6.1 5.5 - 6.1 5.5 - - - - - - -
Follow-up Hdwy 3.5 4 3.3 3.5 4 3.3 2.2 - - 2.2 - -
Pot Cap-1 Maneuver 135 164 517 133 160 584 983 - - 1078 - -
          Stage 1 410 425 - 527 522 - - - - - - -
          Stage 2 506 518 - 387 415 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 110 148 517 100 144 584 983 - - 1078 - -
Mov Cap-2 Maneuver 110 148 - 100 144 - - - - - - -
          Stage 1 398 393 - 512 507 - - - - - - -
          Stage 2 437 503 - 296 384 - - - - - - -
 

Approach EB WB NB SB
HCM Control Delay, s 14.9 15.6 0.5 1
HCM LOS B C
 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1 SBL SBT SBR
Capacity (veh/h) 983 - - 452 408 1078 - -
HCM Lane V/C Ratio 0.029 - - 0.198 0.169 0.074 - -
HCM Control Delay (s) 8.8 - - 14.9 15.6 8.6 - -
HCM Lane LOS A - - B C A - -
HCM 95th %tile Q(veh) 0.1 - - 0.7 0.6 0.2 - -
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 55 1 60 66 2 61 84 615 44 44 727 45
Future Volume (veh/h) 55 1 60 66 2 61 84 615 44 44 727 45
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Adj Flow Rate, veh/h 62 1 67 74 2 69 94 691 49 49 817 51
Adj No. of Lanes 0 1 1 0 1 0 1 2 0 1 2 0
Peak Hour Factor 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89
Percent Heavy Veh, % 0 0 0 0 0 0 0 0 0 0 0 0
Cap, veh/h 280 4 258 152 23 97 150 1496 106 458 2097 131
Arrive On Green 0.16 0.16 0.16 0.16 0.16 0.16 0.11 0.58 0.58 0.51 1.00 1.00
Sat Flow, veh/h 1194 24 1615 526 143 607 1810 3420 242 1810 3452 215
Grp Volume(v), veh/h 63 0 67 145 0 0 94 364 376 49 427 441
Grp Sat Flow(s),veh/h/ln 1218 0 1615 1276 0 0 1810 1805 1857 1810 1805 1862
Q Serve(g_s), s 0.0 0.0 2.9 5.4 0.0 0.0 4.0 9.2 9.3 1.1 0.0 0.0
Cycle Q Clear(g_c), s 3.8 0.0 2.9 9.2 0.0 0.0 4.0 9.2 9.3 1.1 0.0 0.0
Prop In Lane 0.98 1.00 0.51 0.48 1.00 0.13 1.00 0.12
Lane Grp Cap(c), veh/h 284 0 258 271 0 0 150 790 813 458 1097 1131
V/C Ratio(X) 0.22 0.00 0.26 0.53 0.00 0.00 0.63 0.46 0.46 0.11 0.39 0.39
Avail Cap(c_a), veh/h 457 0 464 460 0 0 204 790 813 458 1097 1131
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.33 1.33 1.33 2.00 2.00 2.00
Upstream Filter(I) 1.00 0.00 1.00 1.00 0.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 29.9 0.0 29.5 32.4 0.0 0.0 34.4 11.3 11.3 15.0 0.0 0.0
Incr Delay (d2), s/veh 0.4 0.0 0.5 1.6 0.0 0.0 4.2 1.9 1.9 0.1 1.0 1.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 1.3 0.0 1.3 3.2 0.0 0.0 2.2 4.9 5.0 0.6 0.3 0.3
LnGrp Delay(d),s/veh 30.2 0.0 30.0 34.1 0.0 0.0 38.6 13.3 13.2 15.1 1.0 1.0
LnGrp LOS C C C D B B B A A
Approach Vol, veh/h 130 145 834 917
Approach Delay, s/veh 30.1 34.1 16.1 1.8
Approach LOS C C B A

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 24.2 39.0 16.8 10.6 52.6 16.8
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 9.5 34.5 22.5 8.5 35.5 22.5
Max Q Clear Time (g_c+I1), s 3.1 11.3 5.8 6.0 2.0 11.2
Green Ext Time (p_c), s 2.9 4.8 1.3 0.0 6.6 1.1

Intersection Summary
HCM 2010 Ctrl Delay 11.8
HCM 2010 LOS B
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Intersection
Int Delay, s/veh 1.1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 0 0 48 6 0 4 78 736 21 8 807 38
Future Vol, veh/h 0 0 48 6 0 4 78 736 21 8 807 38
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - - 60 - - 70 - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 90 90 90 90 90 90 90 90 90 90 90 90
Heavy Vehicles, % 0 0 0 0 0 0 0 0 0 0 0 0
Mvmt Flow 0 0 53 7 0 4 87 818 23 9 897 42
 

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 1518 1950 469 1469 1960 421 939 0 0 841 0 0
          Stage 1 936 936 - 1003 1003 - - - - - - -
          Stage 2 582 1014 - 466 957 - - - - - - -
Critical Hdwy 7.5 6.5 6.9 7.5 6.5 6.9 4.1 - - 4.1 - -
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 3.5 4 3.3 3.5 4 3.3 2.2 - - 2.2 - -
Pot Cap-1 Maneuver 83 65 546 91 64 587 738 - - 803 - -
          Stage 1 289 346 - 263 322 - - - - - - -
          Stage 2 471 319 - 551 339 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 74 57 546 74 56 587 738 - - 803 - -
Mov Cap-2 Maneuver 74 57 - 74 56 - - - - - - -
          Stage 1 255 342 - 232 284 - - - - - - -
          Stage 2 412 281 - 492 335 - - - - - - -
 

Approach EB WB NB SB
HCM Control Delay, s 12.3 40 1 0.1
HCM LOS B E
 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1 SBL SBT SBR
Capacity (veh/h) 738 - - 546 114 803 - -
HCM Lane V/C Ratio 0.117 - - 0.098 0.097 0.011 - -
HCM Control Delay (s) 10.5 - - 12.3 40 9.5 - -
HCM Lane LOS B - - B E A - -
HCM 95th %tile Q(veh) 0.4 - - 0.3 0.3 0 - -
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Intersection
Int Delay, s/veh 3.7

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 44 9 26 2 9 66 13 577 8 26 270 29
Future Vol, veh/h 44 9 26 2 9 66 13 577 8 26 270 29
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - - 80 - - 70 - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 92 92 92 92 92 92 92 92 92 92 92 92
Heavy Vehicles, % 0 0 0 0 0 0 0 0 0 0 0 0
Mvmt Flow 48 10 28 2 10 72 14 627 9 28 293 32
 

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 1067 1030 309 1045 1042 632 325 0 0 636 0 0
          Stage 1 366 366 - 660 660 - - - - - - -
          Stage 2 701 664 - 385 382 - - - - - - -
Critical Hdwy 7.1 6.5 6.2 7.1 6.5 6.2 4.1 - - 4.1 - -
Critical Hdwy Stg 1 6.1 5.5 - 6.1 5.5 - - - - - - -
Critical Hdwy Stg 2 6.1 5.5 - 6.1 5.5 - - - - - - -
Follow-up Hdwy 3.5 4 3.3 3.5 4 3.3 2.2 - - 2.2 - -
Pot Cap-1 Maneuver 202 235 736 209 232 484 1246 - - 957 - -
          Stage 1 657 626 - 455 463 - - - - - - -
          Stage 2 433 461 - 642 616 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 161 226 736 188 223 484 1246 - - 957 - -
Mov Cap-2 Maneuver 161 226 - 188 223 - - - - - - -
          Stage 1 650 608 - 450 458 - - - - - - -
          Stage 2 357 456 - 590 598 - - - - - - -
 

Approach EB WB NB SB
HCM Control Delay, s 30.2 16 0.2 0.7
HCM LOS D C
 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1 SBL SBT SBR
Capacity (veh/h) 1246 - - 227 411 957 - -
HCM Lane V/C Ratio 0.011 - - 0.378 0.204 0.03 - -
HCM Control Delay (s) 7.9 - - 30.2 16 8.9 - -
HCM Lane LOS A - - D C A - -
HCM 95th %tile Q(veh) 0 - - 1.7 0.8 0.1 - -
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 122 6 122 140 9 61 165 565 48 86 760 77
Future Volume (veh/h) 122 6 122 140 9 61 165 565 48 86 760 77
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Adj Flow Rate, veh/h 136 7 136 156 10 68 183 628 53 96 844 86
Adj No. of Lanes 0 1 0 0 1 0 1 2 0 1 2 0
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Percent Heavy Veh, % 0 0 0 0 0 0 0 0 0 0 0 0
Cap, veh/h 229 22 176 263 25 87 323 1348 114 391 1447 147
Arrive On Green 0.23 0.23 0.23 0.23 0.23 0.23 0.24 0.53 0.53 0.43 0.88 0.88
Sat Flow, veh/h 695 95 751 805 105 373 1810 3371 284 1810 3308 337
Grp Volume(v), veh/h 279 0 0 234 0 0 183 336 345 96 460 470
Grp Sat Flow(s),veh/h/ln 1542 0 0 1283 0 0 1810 1805 1850 1810 1805 1841
Q Serve(g_s), s 0.0 0.0 0.0 0.8 0.0 0.0 7.1 9.3 9.3 2.7 5.2 5.2
Cycle Q Clear(g_c), s 13.3 0.0 0.0 14.1 0.0 0.0 7.1 9.3 9.3 2.7 5.2 5.2
Prop In Lane 0.49 0.49 0.67 0.29 1.00 0.15 1.00 0.18
Lane Grp Cap(c), veh/h 427 0 0 375 0 0 323 722 740 391 790 805
V/C Ratio(X) 0.65 0.00 0.00 0.62 0.00 0.00 0.57 0.47 0.47 0.25 0.58 0.58
Avail Cap(c_a), veh/h 543 0 0 483 0 0 323 722 740 391 790 805
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.33 1.33 1.33 2.00 2.00 2.00
Upstream Filter(I) 1.00 0.00 0.00 1.00 0.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 28.5 0.0 0.0 28.8 0.0 0.0 27.8 13.4 13.4 18.6 3.1 3.1
Incr Delay (d2), s/veh 1.9 0.0 0.0 1.7 0.0 0.0 2.3 2.1 2.1 0.3 3.1 3.1
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 6.0 0.0 0.0 5.1 0.0 0.0 3.7 4.9 5.0 1.4 3.0 3.0
LnGrp Delay(d),s/veh 30.4 0.0 0.0 30.5 0.0 0.0 30.0 15.5 15.5 18.9 6.3 6.2
LnGrp LOS C C C B B B A A
Approach Vol, veh/h 279 234 864 1026
Approach Delay, s/veh 30.4 30.5 18.6 7.4
Approach LOS C C B A

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 21.3 36.0 22.7 18.3 39.0 22.7
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 10.5 31.5 24.5 7.5 34.5 24.5
Max Q Clear Time (g_c+I1), s 4.7 11.3 15.3 9.1 7.2 16.1
Green Ext Time (p_c), s 0.4 4.2 2.3 0.0 6.8 2.1

Intersection Summary
HCM 2010 Ctrl Delay 16.4
HCM 2010 LOS B
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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 0 0 99 17 1 32 96 734 48 23 921 79
Future Vol, veh/h 0 0 99 17 1 32 96 734 48 23 921 79
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - - 60 - - 70 - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 95 95 95 95 95 95 95 95 95 95 95 95
Heavy Vehicles, % 0 0 0 0 0 0 0 0 0 0 0 0
Mvmt Flow 0 0 104 18 1 34 101 773 51 24 969 83
 

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 1648 2084 526 1533 2101 412 1053 0 0 823 0 0
          Stage 1 1059 1059 - 1000 1000 - - - - - - -
          Stage 2 589 1025 - 533 1101 - - - - - - -
Critical Hdwy 7.5 6.5 6.9 7.5 6.5 6.9 4.1 - - 4.1 - -
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 3.5 4 3.3 3.5 4 3.3 2.2 - - 2.2 - -
Pot Cap-1 Maneuver 67 54 502 81 52 595 669 - - 816 - -
          Stage 1 243 304 - 264 324 - - - - - - -
          Stage 2 466 315 - 503 290 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 54 44 502 56 43 595 669 - - 816 - -
Mov Cap-2 Maneuver 54 44 - 56 43 - - - - - - -
          Stage 1 206 295 - 224 275 - - - - - - -
          Stage 2 372 267 - 387 281 - - - - - - -
 

Approach EB WB NB SB
HCM Control Delay, s 14 49.8 1.2 0.2
HCM LOS B E
 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1 SBL SBT SBR
Capacity (veh/h) 669 - - 502 131 816 - -
HCM Lane V/C Ratio 0.151 - - 0.208 0.402 0.03 - -
HCM Control Delay (s) 11.3 - - 14 49.8 9.5 - -
HCM Lane LOS B - - B E A - -
HCM 95th %tile Q(veh) 0.5 - - 0.8 1.7 0.1 - -
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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 0 5 81 4 3 59 27 463 15 77 538 44
Future Vol, veh/h 0 5 81 4 3 59 27 463 15 77 538 44
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - - 80 - - 70 - -
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 0 0 0 0 0 0 0 0 0 0 0
Mvmt Flow 0 5 84 4 3 61 28 482 16 80 560 46
 

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 1323 1298 583 1335 1313 490 606 0 0 498 0 0
          Stage 1 744 744 - 546 546 - - - - - - -
          Stage 2 579 554 - 789 767 - - - - - - -
Critical Hdwy 7.1 6.5 6.2 7.1 6.5 6.2 4.1 - - 4.1 - -
Critical Hdwy Stg 1 6.1 5.5 - 6.1 5.5 - - - - - - -
Critical Hdwy Stg 2 6.1 5.5 - 6.1 5.5 - - - - - - -
Follow-up Hdwy 3.5 4 3.3 3.5 4 3.3 2.2 - - 2.2 - -
Pot Cap-1 Maneuver 135 163 516 132 160 582 982 - - 1076 - -
          Stage 1 410 424 - 526 521 - - - - - - -
          Stage 2 504 517 - 387 414 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 110 147 516 99 144 582 982 - - 1076 - -
Mov Cap-2 Maneuver 110 147 - 99 144 - - - - - - -
          Stage 1 398 392 - 511 506 - - - - - - -
          Stage 2 435 502 - 296 383 - - - - - - -
 

Approach EB WB NB SB
HCM Control Delay, s 15 15.7 0.5 1
HCM LOS C C
 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1 SBL SBT SBR
Capacity (veh/h) 982 - - 450 406 1076 - -
HCM Lane V/C Ratio 0.029 - - 0.199 0.169 0.075 - -
HCM Control Delay (s) 8.8 - - 15 15.7 8.6 - -
HCM Lane LOS A - - C C A - -
HCM 95th %tile Q(veh) 0.1 - - 0.7 0.6 0.2 - -



 
L S A  A S S O C I A T E S ,  I N C .  T R A F F I C  I M P A C T  A N A L Y S I S  
D E C E M B E R  2 0 1 6  M A D I S O N  P L A Z A  
 C I T Y  O F  R I V E R S I D E ,  C A L I F O R N I A  
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APPENDIX E: 

PROPOSED MADISON STREET LAYOUT 
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