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Introduction 
 
The purpose of this report is to address the air quality, community health risk, and greenhouse gas 
(GHG) impacts associated with the proposed residential development located at 1500 Fitzgerald 
Drive in Pinole, California. The air quality impacts and GHG emissions from this project would 
be associated with the demolition of the existing uses at the site, construction of the new building 
and infrastructure, and operation of the project. Air pollutant and GHG emissions associated with 
construction and operation of the project were predicted using appropriate computer models. In 
addition, the potential project health risk impact (including construction and operation) and the 
impacts of existing toxic air contaminant (TAC) sources affecting the nearby existing and proposed 
sensitive receptors were evaluated. This analysis addresses those issues following the guidance 
provided by the Bay Area Air Quality Management District (BAAQMD).1 
 
Project Description 
 
The 5.93-acre project site is currently occupied by a vacant 91,342 square-foot (sf) retail store and 
associated surface parking lot. The project proposes to demolish the existing building to construct 
a new multi-family housing development with 223 dwelling units and 275 parking lot spaces.   
 
Setting 
 
The project is located in Contra Costa County, which is in the San Francisco Bay Area Air Basin. 
Ambient air quality standards have been established at both the State and federal level. The Bay 
Area meets all ambient air quality standards with the exception of ground-level ozone (O3), 
respirable particulate matter (PM10), and fine particulate matter (PM2.5).  
 
Air Pollutants of Concern 
 
High ozone levels are caused by the cumulative emissions of reactive organic gases (ROG) and 
nitrogen oxides (NOX). These precursor pollutants react under certain meteorological conditions 
to form high ozone levels. Controlling the emissions of these precursor pollutants is the focus of 
the Bay Area’s attempts to reduce ozone levels. The highest ozone levels in the Bay Area occur in 
the eastern and southern inland valleys that are downwind of air pollutant sources. High ozone 
levels aggravate respiratory and cardiovascular diseases, reduced lung function, and increase 
coughing and chest discomfort. 
 
Particulate matter is another problematic air pollutant of the Bay Area. Particulate matter is 
assessed and measured in terms of respirable particulate matter or particles that have a diameter of 
10 micrometers or less (PM10) and fine particulate matter where particles have a diameter of 2.5 
micrometers or less (PM2.5). Elevated concentrations of PM10 and PM2.5 are the result of both 
region-wide (or cumulative) emissions and localized emissions. High particulate matter levels 
aggravate respiratory and cardiovascular diseases, reduce lung function, increase mortality (e.g., 
lung cancer), and result in reduced lung function growth in children. 
 
 


 
1 Bay Area Air Quality Management District, CEQA Air Quality Guidelines, May 2017. 
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Toxic Air Contaminants 
 
TACs are a broad class of compounds known to cause morbidity or mortality (usually because 
they cause cancer) and include, but are not limited to, the criteria air pollutants. TACs are found 
in ambient air, especially in urban areas, and are caused by industry, agriculture, fuel combustion, 
and commercial operations (e.g., dry cleaners). TACs are typically found in low concentrations, 
even near their source (e.g., diesel particulate matter [DPM] near a freeway). Because chronic 
exposure can result in adverse health effects, TACs are regulated at the regional, State, and federal 
levels. 
 
Diesel exhaust is the predominant TAC in urban air and is estimated to represent about three-
quarters of the cancer risk from TACs (based on the Bay Area average). According to the 
California Air Resources Board (CARB), diesel exhaust is a complex mixture of gases, vapors, 
and fine particles. This complexity makes the evaluation of health effects of diesel exhaust a 
complex scientific issue. Some of the chemicals in diesel exhaust, such as benzene and 
formaldehyde, have been previously identified as TACs by the CARB, and are listed as 
carcinogens either under the State's Proposition 65 or under the Federal Hazardous Air Pollutants 
programs.  
 
Sensitive Receptors 
 
There are groups of people more affected by air pollution than others. CARB has identified the 
following persons who are most likely to be affected by air pollution: children under 16, the elderly 
over 65, athletes, and people with cardiovascular and chronic respiratory diseases. These groups 
are classified as sensitive receptors. Locations that may contain a high concentration of these 
sensitive population groups include residential areas, hospitals, daycare facilities, elder care 
facilities, and elementary schools. For cancer risk assessments, children are the most sensitive 
receptors, since they are more susceptible to cancer causing TACs. Residential locations are 
assumed to include infants and small children. The closest sensitive receptors to the project site 
are in the single-family residences to the south of the site. There are additional sensitive receptors 
to the south and northwest at further distances. This project would also introduce new sensitive 
receptors (i.e., residents) to the area.  
 
Regulatory Setting 
 
Federal Regulations 
 
The United States Environmental Protection Agency (EPA) sets nationwide emission standards 
for mobile sources, which include on-road (highway) motor vehicles such trucks, buses, and 
automobiles, and non-road (off-road) vehicles and equipment used in construction, agricultural, 
industrial, and mining activities (such as bulldozers and loaders). The EPA also sets nationwide 
fuel standards. California also has the ability to set motor vehicle emission standards and standards 
for fuel used in California, as long as they are the same or more stringent than the federal standards.  
 
In the past decade the EPA has established a number of emission standards for on- and non-road 
heavy-duty diesel engines used in trucks and other equipment. This was done in part because diesel 
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engines are a significant source of NOX and particulate matter (PM10 and PM2.5) and because the 
EPA has identified DPM as a probable carcinogen. Implementation of the heavy-duty diesel on-
road vehicle standards and the non-road diesel engine standards are estimated to reduce particulate 
matter and NOX emissions from diesel engines up to 95 percent in 2030 when the heavy-duty 
vehicle fleet is completely replaced with newer heavy-duty vehicles that comply with these 
emission standards.2  
 
In concert with the diesel engine emission standards, the EPA has also substantially reduced the 
amount of sulfur allowed in diesel fuels. The sulfur contained in diesel fuel is a significant 
contributor to the formation of particulate matter in diesel-fueled engine exhaust. The new 
standards reduced the amount of sulfur allowed by 97 percent for highway diesel fuel (from 500 
parts per million by weight [ppmw] to 15 ppmw), and by 99 percent for off-highway diesel fuel 
(from about 3,000 ppmw to 15 ppmw). The low sulfur highway fuel (15 ppmw sulfur), also called 
ultra-low sulfur diesel (ULSD), is currently required for use by all vehicles in the U.S.  
 
All of the above federal diesel engine and diesel fuel requirements have been adopted by 
California, in some cases with modifications making the requirements more stringent or the 
implementation dates sooner. 
 
State Regulations 
 
To address the issue of diesel emissions in the state, CARB developed the Risk Reduction Plan to 
Reduce Particulate Matter Emissions from Diesel-Fueled Engines and Vehicles.3 In addition to 
requiring more stringent emission standards for new on-road and off-road mobile sources and 
stationary diesel-fueled engines to reduce particulate matter emissions by 90 percent, a significant 
component of the plan involves application of emission control strategies to existing diesel 
vehicles and equipment. Many of the measures of the Diesel Risk Reduction Plan have been 
approved and adopted, including the federal on-road and non-road diesel engine emission 
standards for new engines, as well as adoption of regulations for low sulfur fuel in California.  
 
CARB has adopted and implemented a number of regulations for stationary and mobile sources to 
reduce emissions of DPM. Several of these regulatory programs affect medium and heavy-duty 
diesel trucks that represent the bulk of DPM emissions from California highways. CARB 
regulations require on-road diesel trucks to be retrofitted with particulate matter controls or 
replaced to meet 2010 or later engine standards that have much lower DPM and PM2.5 emissions. 
This regulation will substantially reduce these emissions between 2013 and 2023. While new 
trucks and buses will meet strict federal standards, this measure is intended to accelerate the rate 
at which the fleet either turns over so there are more cleaner vehicles on the road or is retrofitted 
to meet similar standards. With this regulation, older, more polluting trucks would be removed 
from the roads sooner.  
 


 
2 USEPA, 2000. Regulatory Announcement, Heavy-Duty Engine and Vehicle Standards and Highway Diesel Fuel 
Sulfur Control Requirements. EPA420-F-00-057. December. 
3 California Air Resources Board, 2000. Risk Reduction Plan to Reduce Particulate Matter Emissions from Diesel-
Fueled Engines and Vehicles. October. 
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CARB has also adopted and implemented regulations to reduce DPM and NOX emissions from in-
use (existing) and new off-road heavy-duty diesel vehicles (e.g., loaders, tractors, bulldozers, 
backhoes, off-highway trucks, etc.). The regulations apply to diesel-powered off-road vehicles 
with engines 25 horsepower (hp) or greater. The regulations are intended to reduce particulate 
matter and NOX exhaust emissions by requiring owners to turn over their fleet (replace older 
equipment with newer equipment) or retrofit existing equipment in order to achieve specified fleet-
averaged emission rates. Implementation of this regulation, in conjunction with stringent federal 
off-road equipment engine emission limits for new vehicles, will significantly reduce emissions of 
DPM and NOX.  
 
Bay Area Air Quality Management District  
 
BAAQMD has jurisdiction over an approximately 5,600-square mile area, commonly referred to 
as the San Francisco Bay Area (Bay Area). BAAQMD’s boundary encompasses the nine San 
Francisco Bay Area counties, including Alameda County, Contra Costa County, Marin County, 
San Francisco County, San Mateo County, Santa Clara County, Napa County, southwestern 
Solano County, and southern Sonoma County.  
 
BAAQMD is the lead agency in developing plans to address attainment and maintenance of the 
National Ambient Air Quality Standards and California Ambient Air Quality Standards. 
BAAQMD also has permit authority over most types of stationary equipment utilized for the 
proposed project. BAAQMD is responsible for permitting and inspection of stationary sources; 
enforcement of regulations, including setting fees, levying fines, and enforcement actions; and 
ensuring that public nuisances are minimized. 
 
BAAQMD’s Community Air Risk Evaluation (CARE) program was initiated in 2004 to evaluate 
and reduce health risks associated with exposures to outdoor TACs in the Bay Area.4 The program 
examines TAC emissions from point sources, area sources, and on-road and off-road mobile 
sources with an emphasis on diesel exhaust, which is a major contributor to airborne health risk in 
California. The CARE program is an on-going program that encourages community involvement 
and input. The technical analysis portion of the CARE program is being implemented in three 
phases that includes an assessment of the sources of TAC emissions, modeling and measurement 
programs to estimate concentrations of TAC, and an assessment of exposures and health risks. 
Throughout the program, information derived from the technical analyses will be used to focus 
emission reduction measures in areas with high TAC exposures and high density of sensitive 
populations. Risk reduction activities associated with the CARE program are focused on the most 
at-risk communities in the Bay Area. Overburdened communities are areas located (i) within a 
census tract identified by the California Communities Environmental Health Screening Tool 
(CalEnviroScreen), Version 4.0 implemented by the Office of Environmental Health Hazard 
Assessment (OEHHA), as having an overall CalEnviroScreen score at or above the 70th percentile, 
or (ii) within 1,000 feet of any such census tract.5 The BAAQMD has identified six communities 


 
4 See BAAQMD:  https://www.baaqmd.gov/community-health/community-health-protection-program/community-
air-risk-evaluation-care-program , accessed 2/18/2021. 
5 See BAAQMD:  https://www.baaqmd.gov/~/media/dotgov/files/rules/reg-2-permits/2021-
amendments/documents/20210722_01_appendixd_mapsofoverburdenedcommunities-pdf.pdf?la=en , accessed 
10/1/2021. 



https://www.baaqmd.gov/community-health/community-health-protection-program/community-air-risk-evaluation-care-program

https://www.baaqmd.gov/community-health/community-health-protection-program/community-air-risk-evaluation-care-program

https://www.baaqmd.gov/%7E/media/dotgov/files/rules/reg-2-permits/2021-amendments/documents/20210722_01_appendixd_mapsofoverburdenedcommunities-pdf.pdf?la=en

https://www.baaqmd.gov/%7E/media/dotgov/files/rules/reg-2-permits/2021-amendments/documents/20210722_01_appendixd_mapsofoverburdenedcommunities-pdf.pdf?la=en
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as impacted: Concord, Richmond/San Pablo, Western Alameda County, San José, Redwood 
City/East Palo Alto, and Eastern San Francisco. The project site is not within a CARE or 
CalEnviroScreen overburdened area.    
 
The BAAQMD California Environmental Quality Act (CEQA) Air Quality Guidelines6 were 
prepared to assist in the evaluation of air quality impacts of projects and plans proposed within the 
Bay Area. The guidelines provide recommended procedures for evaluating potential air impacts 
during the environmental review process consistent with CEQA requirements including thresholds 
of significance, mitigation measures, and background air quality information. They also include 
assessment methodologies for air toxics, odors, and GHG emissions. Attachment 1 includes 
detailed community risk modeling methodology. 
 
City of Pinole General Plan Update 
 
The Pinole General Plan Update7 outlines the long-range policy framework to guide decision-
making related to sustainability and stewardship, community tapestry, and fiscal responsibly and 
economic health. The Health and Safety Element and Sustainability Element includes goals, 
policies and actions focused on improving air quality and reducing GHG emissions. The following 
goals, policies, and actions are applicable to the proposed project: 
 
GOAL SE.6  Integrate green building standards into all new and rehabilitated development.  
 
POLICY SE.6.1  Develop local green building and energy efficiency standards. 
 
GOAL SE.7 Air Quality will be maintained and improved for the City of Pinole and the Bay 


Area as a region and not decline below levels measured in the early 1990’s. 
 
POLICY SE.7.1 Continue working with the Bay Area Air Quality Management District and 


other regional agencies to: 
 


1. Improve air quality through pollution prevention methods. 
2. Ensure enforcement of air emission standards. 
3. Reduce local and regional traffic (the single largest source of air pollution in the city) and 


support public transit improvements. 
4. Promote regional air pollution prevention plans for business and industry. 
5. Promote strategies to reduce particulate pollution from residential fireplaces and wood-


burning stoves. 
6. Locate parking appropriately and provide adequate signage to reduce unnecessary 


“circling” and searching for parking. 
7. Promote anti-idling policies and programs. 


 


 
6 Bay Area Air Quality Management District, 2017. CEQA Air Quality Guidelines. May. 
7 City of Pinole, Pinole Genera Plan Update, November 2010. Web: 
https://p1cdn4static.civiclive.com/UserFiles/Servers/Server_10946972/File/City%20Government/Planning/General
%20Plan/City_of_Pinole_2010_General_Plan%20with%202015-2023%20Housing%20Element%20Update.pdf  



https://p1cdn4static.civiclive.com/UserFiles/Servers/Server_10946972/File/City%20Government/Planning/General%20Plan/City_of_Pinole_2010_General_Plan%20with%202015-2023%20Housing%20Element%20Update.pdf

https://p1cdn4static.civiclive.com/UserFiles/Servers/Server_10946972/File/City%20Government/Planning/General%20Plan/City_of_Pinole_2010_General_Plan%20with%202015-2023%20Housing%20Element%20Update.pdf
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ACTION SE.7.1.1 Apply BAAQMD-approved criteria air pollutant reducing Basic 
Construction Mitigation Measures to all future construction projects within 
the GPU Planning Area where feasible whether or not construction related 
emissions exceed applicable Thresholds of Significance. These best 
management practices include the following: 


 
1. All exposed surfaces (e.g., parking areas, staging areas, soil piles, graded areas, and 


unpaved access roads) shall be watered two times per day. 
2. All haul trucks transporting soil, sand, or other loose material off-site shall be covered. 
3. All visible mud or dirt track-out onto adjacent public roads shall be removed using wet 


power vacuum street sweepers at least once per day. The use of dry power sweeping is 
prohibited. 


4. All vehicle speeds on unpaved roads shall be limited to 15 miles per hour (mph). 
5. All roadways, driveways, and sidewalks to be paved shall be completed as soon as possible. 


Building pads shall be laid as soon as possible after grading unless seeding or soil binders 
are used. 


6. Idling times shall be minimized either by shutting equipment off when not in use or 
reducing the maximum idling time to 5 minutes (as required by the California airborne 
toxics control measure Title 13, Section 2485 of California Code of Regulations [CCR]). 
Clear signage shall be provided for construction workers at all access points. 


7. All construction equipment shall be maintained and properly tuned in accordance with 
manufacturer’s specifications. All equipment shall be checked by a certified mechanic and 
determined to be running in proper condition prior to operation. 


8. Post a publicly visible sign with the telephone number and person to contact at the Lead 
Agency regarding dust complaints. This person shall respond and take corrective action 
within 48 hours. The Air District’s phone number shall also be visible to ensure compliance 
with applicable regulations (BAAQMD, 2010). 
 


Significance Thresholds 
 
In June 2010, BAAQMD adopted thresholds of significance to assist in the review of projects 
under CEQA and these significance thresholds were contained in BAAQMD’s 2011 CEQA Air 
Quality Guidelines. These thresholds were designed to establish the level at which BAAQMD 
believed air pollution emissions would cause significant environmental impacts under CEQA. The 
thresholds were challenged through a series of court challenges and were mostly upheld. 
BAAQMD updated the CEQA Air Quality Guidelines in 2017 to include the latest significance 
thresholds, which were used in this analysis and are summarized in Table 1. Impacts above these 
thresholds are considered potentially significant.   
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Table 1. BAAQMD CEQA Significance Thresholds 


Criteria Air 
Pollutant 


Construction 
Thresholds Operational Thresholds 


Average Daily Emissions 
(lbs./day) 


Average Daily 
Emissions (lbs./day) 


Annual Average 
Emissions (tons/year) 


ROG 54 54 10 
NOx 54 54 10 
PM10 82 (Exhaust) 82 15 
PM2.5 54 (Exhaust) 54 10 


CO Not Applicable 9.0 ppm (8-hour average) or 20.0 ppm (1-hour 
average) 


Fugitive Dust 
Construction Dust 


Ordinance or other Best 
Management Practices 


None 


Health Risks and 
Hazards 


Single Sources Within 
1,000-foot Zone of 


Influence 


Combined Sources (Cumulative from all 
sources within 1000-foot zone of influence) 


Excess Cancer Risk 10 per one million 100 per one million 
Hazard Index 1.0 10.0 
Incremental annual 
PM2.5 


0.3 µg/m3 0.8 µg/m3 


Greenhouse Gas Emissions 


Land Use Projects – 
direct and indirect 
emissions 


Compliance with a Qualified GHG Reduction Strategy  
OR 


1,100 metric tons annually or 4.6 metric tons per capita (for 2020) * 
Note:  ROG = reactive organic gases, NOx = nitrogen oxides, PM10 = course particulate matter or particulates 
with an aerodynamic diameter of 10 micrometers (µm) or less, PM2.5 = fine particulate matter or particulates 
with an aerodynamic diameter of 2.5µm or less. GHG = greenhouse gases. 
*BAAQMD does not have a recommended post-2020 GHG threshold. 


Source: Bay Area Air Quality Management District, 2017 
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AIR QUALITY IMPACTS AND MITIGATION MEASURES 
 
Impact AIR-1: Conflict with or obstruct implementation of the applicable air quality 


plan?  
 
BAAQMD is the regional agency responsible for overseeing compliance with State and federal 
laws, regulations, and programs within the San Francisco Bay Area Air Basin (SFBAAB). 
BAAQMD, with assistance from the Association of Bay Area Governments (ABAG) and 
Metropolitan Transportation Commission (MTC), prepares and implements specific plans to meet 
the applicable laws, regulations, and programs. The most recent and comprehensive of which is 
the Bay Area 2017 Clean Air Plan.8 The primary goals of the Clean Air Plan are to attain air quality 
standards, reduce population exposure and protect public health, and reduce GHG emissions and 
protect the climate. BAAQMD has also developed CEQA guidelines to assist lead agencies in 
evaluating the significance of air quality and GHG impacts. In formulating compliance strategies, 
BAAQMD relies on planned land uses established by local general plans. Land use planning 
affects vehicle travel, which, in turn, affects region-wide emissions of air pollutants and GHGs.  
 
The 2017 Clean Air Plan, adopted by BAAQMD in April 2017, includes control measures that are 
intended to reduce air pollutant emissions in the Bay Area either directly or indirectly. Plans must 
show consistency with the control measures listed within the Clean Air Plan. At the project-level, 
there are no consistency measures or thresholds. The proposed project would not conflict with the 
latest Clean Air planning efforts since 1) project would have emissions below the BAAQMD 
thresholds (see Impact below) and 2) the project would be considered urban infill. 
 
Impact AIR-2: 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? 


 
The Bay Area is considered a non-attainment area for ground-level O3 and PM2.5 under both the 
Federal Clean Air Act and the California Clean Air Act. The area is also considered non-attainment 
for PM10 under the California Clean Air Act, but not the federal act. The area has attained both 
State and Federal ambient air quality standards for carbon monoxide. As part of an effort to attain 
and maintain ambient air quality standards for O3, PM2.5 and PM10, BAAQMD has established 
thresholds of significance for these air pollutants and their precursors. These thresholds are for O3 
precursor pollutants (ROG and NOx), PM10, and PM2.5 and apply to both construction period and 
operational period impacts.  
 
Construction Period Emissions 
 
The California Emissions Estimator Model (CalEEMod) Version 2020.4.0 was used to estimate 
emissions from on-site construction activity, construction vehicle trips, and evaporative emissions. 
The project land use types and size, and anticipated construction schedule were input to 
CalEEMod. The CARB EMission FACtors 2021 (EMFAC2021) model was used to predict 


 
8 Bay Area Air Quality Management District (BAAQMD), 2017. Final 2017 Clean Air Plan. 



Ranu

Highlight







 


9 
 


emissions from construction traffic, which includes worker travel, vendor trucks, and haul trucks.9 
The CalEEMod model output along with construction inputs are included in Attachment 2 and 
EMFAC2021 vehicle emissions modeling outputs are included in Attachment 3.  
 
CalEEMod Modeling 
 
Land Use Inputs 
 
The proposed project land uses were entered into CalEEMod as described in Table 2.  
 
Table 2. Summary of Project Land Use Inputs 
Project Land Uses Size Units Square Feet (sf) Acreage 
Apartments Mid Rise 223 Dwelling Unit 263,862 


5.93 
Parking Lot 275 Parking Spaces 91,730 


 
Construction Inputs 
 
CalEEMod computes annual emissions for construction that are based on the project type, size, 
and acreage. The model provides emission estimates for both on-site and off-site construction 
activities. On-site activities are primarily made up of construction equipment emissions, while off-
site activity includes worker, hauling, and vendor traffic. The construction build-out scenario, 
including equipment list and schedule, were based on information provided by the applicant.  
 
The project construction equipment worksheet provided by the applicant included the schedule for 
each phase. Within each phase, the quantity of equipment to be used along with the average hours 
per day and total number of workdays was provided. Since different equipment would have 
different estimates of the working days per phase, the hours per day for each phase was computed 
by dividing the total number of hours that the equipment would be used by the total number of 
days in that phase. The construction schedule assumed that the earliest possible start date would 
be September 2022 and would be built out over a period of approximately 24 months, or 524 
construction workdays. The earliest year of full operation was assumed to be 2025. 
 
Construction Truck Traffic Emissions 
 
Construction would produce traffic in the form of worker trips and truck traffic. The traffic-related 
emissions are based on worker and vendor trip estimates produced by CalEEMod and haul trips 
that were computed based on the estimate of soil material imported and/or exported to the site and 
the estimate of cement and asphalt truck trips. CalEEMod provides daily estimates of worker and 
vendor trips for each applicable phase. The total trips for those were computed by multiplying the 
daily trip rate by the number of days in that phase. Haul trips for demolition and grading were 
estimated from the provided demolition and grading volumes by assuming each truck could carry 
10 tons per load. The number of concrete and asphalt total round haul trips were provided for the 
project and converted to total one-way trips, assuming two trips per delivery. 
 


 
9 See CARB’s EMFAC2021 Emissions Inventory at https://arb.ca.gov/emfac/emissions-inventory. 



https://arb.ca.gov/emfac/emissions-inventory
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The latest version of the CalEEMod model is based on the older version of the CARB 
EMFAC2017 motor vehicle emission factor model. This model has been superseded by the 
EMFAC2021 model; however, CalEEMod has not been updated to include EMFAC2021. 
Therefore, the construction traffic information was combined with EMFAC2021 motor vehicle 
emissions factors. EMFAC2021 provides aggregate emission rates in grams per mile for each 
vehicle type. The vehicle mix for this study was based on CalEEMod default assumptions, where 
worker trips are assumed to be comprised of light-duty autos (EMFAC category LDA) and light 
duty trucks (EMFAC category LDT1and LDT2). Vendor trips are comprised of delivery and large 
trucks (EMFAC category MHDT and HHDT) and haul trips, including cement trucks, are 
comprised of large trucks (EMFAC category HHDT). Travel distances are based on CalEEMod 
default lengths, which are 10.8 miles for worker travel, 7.3 miles for vendor trips and 20 miles for 
hauling (soil import/export). Since CalEEMod does not address cement trucks, these were treated 
as vendor travel distances. Each trip was assumed to include an idle time of 5 minutes. Emissions 
associated with vehicle starts were also included. On-road emissions in Contra Costa County for 
the years 2022-2024 was used in these calculations. Table 3 provides the traffic inputs that were 
combined with the EMFAC2021 emission database to compute vehicle emissions. 
 
Table 3. Construction Traffic Data Used for EMFAC2021 Model Runs 


CalEEMod 
Run/Land Uses and 
Construction Phase 


Trips by Trip Type 


Notes 
Total 


Worker1 
Total 


Vendor1 
Total  
Haul2 


Vehicle mix1 
50% LDA 
25% LDT1 
25% LDT2 


50% MHDT 
50% HHDT 100% HHDT 


 


Trip Length (miles) 10.8 7.3 20.0 (Demo/Soil) 
7.3 (Cement/Asphalt) 


CalEEMod default distance 
with 5-min truck idle time. 


Demolition 125 - 1,011 


91,342-sf existing building 
demolition, 2,980 tons 
pavement demolition. 


CalEEMod default worker trips. 
Site Preparation 30 - - CalEEMod default worker trips. 


Grading 80 - 25 
100-cy soil export. 100-cy soil 


import. CalEEMod default 
worker trips. 


Trenching 300 - - CalEEMod default worker trips. 


Building 
Construction 76,018 14,898 300 


150 cement truck round trips. 
CalEEMod default worker and 


vendor trips. 
Architectural Coating 15,280 - - CalEEMod default worker trips. 


Paving 200 - 228 114 asphalt truck round trips. 
CalEEMod default worker trips.  


Notes: 1 Based on Year 2022 - 2024 EMFAC2021 light-duty vehicle fleet mix for Contra Costa County.  
2 Includes demolition and grading trips estimated by CalEEMod based on amount of material to be removed. 
Cement and asphalt trips estimated based on estimated building and pavement areas. 


 
Summary of Computed Construction Period Emissions  
 
Average daily emissions were annualized for each year of construction by dividing the annual 
construction emissions by the number of active workdays during that year. Table 4 shows the 
annualized average daily construction emissions of ROG, NOX, PM10 exhaust, and PM2.5 exhaust 
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during construction of the project. As indicated in Table 4, predicted annualized project 
construction emissions would not exceed the BAAQMD significance thresholds during any year 
of construction.  
  
Table 4. Construction Period Emissions 


Year ROG NOx PM10 


Exhaust 
PM2.5 


Exhaust 
Construction Emissions Per Year (Tons) 


2022  0.04 0.23 0.01 0.01 
2023 1.25 0.33 0.02 0.01 
2024  0.78 0.20 0.01 0.01 


Annualized Daily Construction Emissions (pounds/day) 
2022 (84 construction workdays) 1.00 5.47 0.30 0.21 
2023 (261 construction workdays) 9.53 2.55 0.18 0.10 
2024 (179 construction workdays) 8.71 2.21 0.17 0.08 
BAAQMD Thresholds (pounds per day) 54 lbs./day 54 lbs./day 82 lbs./day 54 lbs./day 


 Exceed Threshold? No No No No 
 
Construction activities, particularly during site preparation and grading, would temporarily 
generate fugitive dust in the form of PM10 and PM2.5. Sources of fugitive dust would include 
disturbed soils at the construction site and trucks carrying uncovered loads of soils. Unless properly 
controlled, vehicles leaving the site would deposit mud on local streets, which could be an 
additional source of airborne dust after it dries. The City has adopted the BAAQMD CEQA Air 
Quality Guidelines best management practices to control dust and exhaust during construction 
projects under the City’s General Plan Update Action SE.7.1.1. The project would be required to 
implement these practices during construction activities. Therefore, air pollutant emissions from 
the project construction would be further reduced. 
 
Operational Period Emissions 
 
Operational air emissions from the project would be generated primarily from autos driven by 
future residents. Evaporative emissions from architectural coatings and maintenance products 
(classified as consumer products) are typical emissions from these types of uses. CalEEMod was 
used to estimate emissions from operation of the proposed project assuming full build-out.  
 
CalEEMod Inputs 
 
Land Uses 
 
The project land uses were input to CalEEMod as described above for the construction period 
modeling.  
 
Model Year 
 
Emissions associated with vehicle travel depend on the year of analysis because emission control 
technology requirements are phased-in over time. Therefore, the earlier the year analyzed in the 
model, the higher the emission rates utilized by CalEEMod. The earliest year of full operation 
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would be 2025 if construction begins in 2022. Emissions associated with build-out later than 2025 
would be lower.  
 
Traffic Information 
 
CalEEMod allows the user to enter specific vehicle trip generation rates. The project-specific daily 
trip generation rate provided by the traffic consultant.10 The land uses in the traffic report did not 
match the land uses of the project. Therefore, the daily trip generation was calculated using the 
updated size of the project and the traffic provided trip generation rate based on the land use type. 
The Saturday and Sunday trip rates were adjusted by multiplying the ratio of the CalEEMod default 
rates for Saturday and Sunday trips to the default weekday rate with the project-specific daily 
weekday trip rate. With these adjustments, the project would reduce the site’s daily trips by 877. 
The default trip types and lengths specified by CalEEMod were used.  
 
EMFAC2021 Adjustment  
 
The vehicle emission factors and fleet mix used in CalEEMod are based on EMFAC2017, which 
is an older CARB emission inventory for on road and off road mobile sources. Since the release 
of CalEEMod Version 2020.4.0, new emission factors have been produced by CARB. 
EMFAC2021 became available for use in January 2021. It includes the latest data on California’s 
car and truck fleets and travel activity. The CalEEMod vehicle emission factors and fleet mix were 
updated with the emission rates and fleet mix from EMFAC2021, which were adjusted with the 
CARB EMFAC off-model adjustment factors. On road emission rates from 2025 Contra Costa 
County were used (See Attachment 3). More details about the updates in emissions calculation 
methodologies and data are available in the EMFAC2021 Technical Support Document.11 
 
Energy 
 
CalEEMod defaults for energy use were used, which include the 2019 Title 24 Building Standards. 
GHG emissions modeling includes those indirect emissions from electricity consumption. The 
electricity produced emission rate was modified in CalEEMod. CalEEMod has a default emission 
factor of 203.98 pounds of CO2 per megawatt of electricity produced, which is based on PG&E’s 
2019 emissions rate.  
 
Other Inputs 
 
Default model assumptions for emissions associated with solid waste generation use were applied 
to the project. Water/wastewater use were changed to 100% aerobic conditions to represent 
wastewater treatment plant conditions since the project site would not send wastewater to septic 
tanks or facultative lagoons.  
 
  


 
10 W-Trans, Traffic Analysis for the Pinole Vista Project, February 17, 2021. 
11 See CARB 2021:  https://ww2.arb.ca.gov/our-work/programs/mobile-source-emissions-inventory/road-
documentation/msei-modeling-tools-emfac 



https://ww2.arb.ca.gov/our-work/programs/mobile-source-emissions-inventory/road-documentation/msei-modeling-tools-emfac

https://ww2.arb.ca.gov/our-work/programs/mobile-source-emissions-inventory/road-documentation/msei-modeling-tools-emfac
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Existing Uses 
 
The existing site consists of a vacant 91,342-sf retail building and surface parking lot. Since the 
existing building is vacant, the emissions were not netted out and the project was considered to be 
a completely new source of emissions.  However, it should be noted that the retail building could 
be reoccupied and result in future emissions without any additional analysis. A CalEEMod model 
run was developed to compute emissions from the existing/reuse land uses as if they were 
operating in 2025. The reuse land uses were input as 91,342-sf of “Strip Mall” and 230,676-sf of 
“Parking Lot.” The existing/reuse trip generation rates provided by the traffic consultant and other 
inputs were applied to the existing/reuse modeling in the same manner described for the proposed 
project. Historical energy data for this land use was used.    
 
Summary of Computed Operational Period Emissions 
 
Annual emissions were predicted using CalEEMod. The daily emissions were estimated assuming 
365 days of operation. Table 5 shows average daily emissions of ROG, NOX, total PM10, and total 
PM2.5 during operation of the project. The operational period emissions would not exceed the 
BAAQMD significance thresholds.  
 
Table 5. Operational Period Emissions 


Scenario ROG NOx PM10 PM2.5 
2025 Project Operational Emissions (tons/year) 2.06 0.65 0.93 0.25 
2025 Reuse Site Operational Emissions (tons/year) 1.64 0.71 1.01 0.26 


BAAQMD Thresholds (tons /year) 10 tons 10 tons 15 tons 10 tons 
Exceed Thresholds? No No No No 


2025 Project Operational Emissions (lbs./day)1 11.30 3.56 5.09 1.37 
2025 Reuse Site Operational Emissions (lbs./day) 1 8.99 3.89 5.53 1.42 


BAAQMD Thresholds (lbs./day) 54 lbs. 54 lbs. 82 lbs. 54 lbs. 
Exceed Threshold? No No No No 


Notes: 1 Assumes 365-day operation. 
 
Impact AIR-3:  Expose sensitive receptors to substantial pollutant concentrations?  
 
Project impacts related to increased community risk can occur either by introducing a new source 
of TACs with the potential to adversely affect existing sensitive receptors in the project vicinity or 
by significantly exacerbating existing cumulative TAC impacts. This project would introduce new 
sources of TACs during construction (i.e., on-site construction and truck hauling emissions) and 
operation (i.e., mobile sources and stationary sources). 
 
Project construction activity would generate dust and equipment exhaust that would affect nearby 
sensitive receptors. The project would not include the installation of any emergency generators 
powered by a diesel engine but would generate some traffic consisting of mostly light-duty 
gasoline-powered vehicles, which would produce TAC and air pollutant emissions.  
 







 


14 
 


Project impacts to existing sensitive receptors were addressed for temporary construction activities 
and long-term operational conditions. There are also several sources of existing TACs and 
localized air pollutants in the vicinity of the project. The impact of the existing sources of TAC 
was also assessed in terms of the cumulative risk which includes the project contribution, as well 
as the risk on the new sensitive receptors introduced by the project.  
 
Community Risk Methodology for Construction and Operation  
 
Community risk impacts were addressed by predicting increased cancer risk, the increase in annual 
PM2.5 concentrations and computing the Hazard Index (HI) for non-cancer health risks. The risk 
impacts from the project are the combination of risks from construction and operation sources. 
These sources include on-site construction activity, construction truck hauling, and increased 
traffic from the project. To evaluate the increased cancer risks from the project, a 30-year exposure 
period was used, per BAAQMD guidance,12 with the sensitive receptors being exposed to both 
project construction and operation emissions during this timeframe.  
 
The project increased cancer risk is computed by summing the project construction cancer risk and 
operation cancer risk contributions. Unlike, the increased maximum cancer risk, the annual PM2.5 
concentration and HI values are not additive but based on the annual maximum values for the 
entirety of the project. The project maximally exposed individual (MEI) is identified as the 
sensitive receptor that is most impacted by the project’s construction and operation.  
 
The methodology for computing community risks impacts is contained in Attachment 1. This 
involved the calculation of TAC and PM2.5 emissions, dispersion modeling of these emissions, and 
computations of cancer risk and non-cancer health effects. 
  
Modeled Sensitive Receptors 
  
Receptors for this assessment included locations where sensitive populations would be present for 
extended periods of time (i.e., chronic exposures). This includes the existing residences to the 
south and northwest of the site and other existing residences at further distances, as shown in 
Figure 1. Residential receptors are assumed to include all receptor groups (i.e., third trimester, 
infants, children, and adults) with almost continuous exposure to project emissions.  
 
Community Health Risk from Project Construction  
 
Construction equipment and associated heavy-duty truck traffic generates diesel exhaust, which is 
a known TAC. These exhaust air pollutant emissions would not be considered to contribute 
substantially to existing or projected air quality violations. Construction exhaust emissions may 
still pose health risks for sensitive receptors such as surrounding residents (see Impact AIR-2). The 
primary community risk impact issue associated with construction emissions are cancer risk and 
exposure to PM2.5. Diesel exhaust poses both a potential health and nuisance impact to nearby 
receptors. A health risk assessment of the project construction activities was conducted that 
evaluated potential health effects to nearby sensitive receptors from construction emissions of 


 
12 BAAQMD, 2016. BAAQMD Air Toxics NSR Program Health Risk Assessment (HRA) Guidelines. December 
2016. 
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DPM and PM2.5.13 This assessment included dispersion modeling to predict the offsite and on-site 
concentrations resulting from project construction, so that lifetime cancer risks and non-cancer 
health effects could be evaluated. 
 
Construction Emissions 
 
The CalEEMod model and EMFAC2021 emissions provided total annual PM10 exhaust emissions 
(assumed to be DPM) for the off-road construction equipment and for exhaust emissions from on-
road vehicles, with total emissions from all construction stages as 0.02 tons (34 pounds). The on-
road emissions are a result of haul truck travel during grading activities, worker travel, and vendor 
deliveries during construction. A trip length of half a mile was used to represent vehicle travel 
while at or near the construction site. It was assumed that these emissions from on-road vehicles 
traveling at or near the site would occur at the construction site. Fugitive PM2.5 dust emissions 
were calculated by CalEEMod as 0.01 tons (20 pounds) for the overall construction period.  
 
Dispersion Modeling 
 
The U.S. EPA AERMOD dispersion model was used to predict concentrations of DPM and PM2.5 
concentrations at sensitive receptors in the vicinity of the project construction area. The AERMOD 
dispersion model is a BAAQMD-recommended model for use in modeling analysis of these types 
of emission activities for CEQA projects.14 Emission sources for the construction site were 
grouped into two categories: exhaust emissions of DPM and fugitive PM2.5 dust emissions. 
 
Construction Sources 
 
To represent the construction equipment exhaust emissions, an area source emission release height 
of 20 feet (6 meters) was used for the area sources.15 The release height incorporates both the 
physical release height from the construction equipment (i.e., the height of the exhaust pipe) and 
plume rise after it leaves the exhaust pipe. Plume rise is due to both the high temperature of the 
exhaust and the high velocity of the exhaust gas. It should be noted that when modeling an area 
source, plume rise is not calculated by the AERMOD dispersion model as it would do for a point 
source (exhaust stack). Therefore, the release height from an area source used to represent 
emissions from sources with plume rise, such as construction equipment, should be based on the 
height the exhaust plume is expected to achieve, not just the height of the top of the exhaust pipe.  
 
For modeling fugitive PM2.5 emissions, a near-ground level release height of 7 feet (2 meters) was 
used for the area source. Fugitive dust emissions at construction sites come from a variety of 
sources, including truck and equipment travel, grading activities, truck loading (with loaders) and 
unloading (rear or bottom dumping), loaders and excavators moving and transferring soil and other 
materials, etc. All of these activities result in fugitive dust emissions at various heights at the 
point(s) of generation. Once generated, the dust plume will tend to rise as it moves downwind 


 
13 DPM is identified by California as a toxic air contaminant due to the potential to cause cancer. 
14 Bay Area Air Quality Management District (BAAQMD), 2012, Recommended Methods for Screening and 
Modeling Local Risks and Hazards, Version 3.0. May. 
15 California Air Resource Board, 2007. Proposed Regulation for In-Use Off-Road Diesel Vehicles, Appendix D: 
Health Risk Methodology. April. Web: https://ww3.arb.ca.gov/regact/2007/ordiesl07/ordiesl07.htm 







 


16 
 


across the site and exit the site at a higher elevation than when it was generated. For all these 
reasons, a 7-foot release height was used as the average release height across the construction site. 
Emissions from the construction equipment and on-road vehicle travel were distributed throughout 
the modeled area sources.  
 
AERMOD Inputs and Meteorological Data 
 
The modeling used a five-year data set (2013 - 2017) of hourly meteorological data from the 
Conoco Philips Hillcrest site prepared for use with the AERMOD model by BAAQMD. As shown 
in Figure 1, the wind rose indicated construction emissions would move away from the adjacent 
southern sensitive receptors. Construction emissions were modeled as occurring daily between 
7:00 a.m. to 4:00 p.m., when the majority of construction activity is expected to occur. Annual DPM 
and PM2.5 concentrations from construction activities during the 2022-2024 period were calculated 
using the model. DPM and PM2.5 concentrations were calculated at nearby sensitive receptors. 
Receptor elevations were based on USGS National Elevation Data (NED) with a 30-meter 
resolution. Receptor heights of 5 feet (1.5 meters) were used to represent the breathing height on 
the first floor of nearby single-family residences.16  
 
Summary of Construction Community Risk Impacts  
 
The maximum increased cancer risks were calculated using the modeled TAC concentrations 
combined with OEHHA guidance for age sensitivity factors and exposure parameters as 
recommended by BAAQMD (see Attachment 1). Non-cancer health hazards and maximum PM2.5 
concentrations were also calculated and identified. Age-sensitivity factors reflect the greater 
sensitivity of infants and small children to cancer causing TACs. Third trimester, infant, child, and 
adult exposures were assumed to occur at all residences during the entire construction period.  
 
The maximum modeled annual PM2.5 concentration was calculated based on combined exhaust and 
fugitive concentrations. The maximum computed HI value was based on the ratio of the maximum 
DPM concentration modeled and the chronic inhalation refence exposure level of 5 µg/m3.  
 
The maximum modeled annual DPM and PM2.5 concentrations, which includes both the DPM and 
fugitive PM2.5 concentrations, were identified at nearby sensitive receptors (as shown in Figure 1) 
to find the maximally exposed individuals (MEI). Results of this assessment indicated that the 
construction MEI was located on the first floor (5 feet above ground) of a single-family home 
south of the project site. Table 6 summarizes the maximum cancer risks, PM2.5 concentrations, and 
health hazard indexes for project related construction activities affecting the construction MEI. 
Attachment 4 to this report includes the emission calculations used for the construction area source 
modeling and the cancer risk calculations.  
 
  


 
16 Bay Area Air Quality Management District, 2012, Recommended Methods for Screening and Modeling Local 
Risks and Hazards, Version 3.0. May. Web: https://www.baaqmd.gov/~/media/files/planning-and-
research/ceqa/risk-modeling-approach-may-2012.pdf?la=en 



https://www.baaqmd.gov/%7E/media/files/planning-and-research/ceqa/risk-modeling-approach-may-2012.pdf?la=en

https://www.baaqmd.gov/%7E/media/files/planning-and-research/ceqa/risk-modeling-approach-may-2012.pdf?la=en
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Community Risks from Project Operation – Traffic and Stationary Equipment 
 
Stationary equipment that could emit substantial TACs (e.g., emergency generators) are not 
planned for this project. Operation of the project would have long-term emissions from mobile 
sources (i.e., traffic). Per BAAQMD recommended risks and methodology, a road with less than 
10,000 total vehicles per day is considered a low-impact source of TACs.17 With the adjusted trip 
generation explained above, the project itself would generate 1,213 daily trips but would have a 
site net reduction of 877 trips, when considering the potential re-occupation of the retail building. 
These trips would be dispersed on the roadway system with a majority of the trips being from 
light-duty vehicles (i.e., passenger automobiles), and the project daily and net daily trips are a 
fraction of 10,000 daily vehicles. Therefore, emissions from project traffic are considered 
negligible and not included within this analysis.    
 
Summary of Project-Related Community Risks at the Off-Site Project MEI 
 
Project risk impacts are shown in Table 6. The unmitigated maximum increased cancer risks, 
maximum PM2.5 concentration, and health hazard indexes from construction activities at the MEI 
do not exceed their respective BAAQMD single-source thresholds.  
 
Table 6. Construction Risk Impacts at the Off-Site MEI 


Source Cancer Risk 
(per million) 


Annual PM2.5 
(µg/m3) 


Hazard 
Index 


Project Impact 
Project Construction                                                    Unmitigated 1.65 (infant) 0.01 <0.01 


BAAQMD Single-Source Threshold 10 0.3 1.0 
Exceed Threshold?                                                     Unmitigated No No No 
 
  


 
17 Bay Area Air Quality Management District, 2012, Recommended Methods for Screening and Modeling Local 
Risks and Hazards, Version 3.0. May. Web: https://www.baaqmd.gov/~/media/files/planning-and-
research/ceqa/risk-modeling-approach-may-2012.pdf?la=en 



https://www.baaqmd.gov/%7E/media/files/planning-and-research/ceqa/risk-modeling-approach-may-2012.pdf?la=en

https://www.baaqmd.gov/%7E/media/files/planning-and-research/ceqa/risk-modeling-approach-may-2012.pdf?la=en
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Figure 1.  Locations of Project Construction Site, Off-Site Sensitive Receptors, 
Maximum TAC Impact, and Wind Rose  


 
 
Cumulative Community Risks of all TAC Sources at the Off-Site Project MEI 
 
Community health risk assessments typically look at all substantial sources of TACs that can affect 
sensitive receptors that are located within 1,000 feet of a project site (i.e., influence area). These 
sources include rail lines, highways, busy surface streets, and stationary sources identified by 
BAAQMD.  
 
A review of the project area and based on provided traffic information indicated that traffic on 
Interstate 80 (I-80) and Fitzgerald Drive within the influence area would have traffic exceeding 
10,000 vehicles per day. Other nearby streets are assumed to have less than 10,000 vehicles per 
day. A small section of Appian Way is just within the influence area but given that it is on the 
boundary and majority of the roadway is not within area, and it is downwind from the project site 
and project MEI, Appian Way was not included in the cumulative assessment. A review of 
BAAQMD’s stationary source geographic information systems (GIS) map tool identified five 
stationary sources with the potential to affect the project site and MEIs. Figure 2 shows the location 
of the sources affecting the MEI. Community risk impacts from these sources upon the MEI 
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reported in Table 7. Details of the modeling and community risk calculations are included in 
Attachment 5. 
 
Figure 2. Project Site, Nearby TAC and PM2.5 Sources, and Wind Rose 


 
 
Highways – Interstate 80 
 
The project MEI is located near I-80. A refined analysis of the impacts of TACs and PM2.5 to the 
MEI receptor is necessary to evaluate potential cancer risks and PM2.5 concentrations from the 
highway. A review of the traffic information reported by California Department of Transportation 
(Caltrans) indicates that I-80 traffic includes 167,000 vehicles per day (based on an annual 
average)18 that are about 6.0 percent trucks, of which 2.9 percent are considered diesel heavy duty 
trucks and 3.1 percent are medium duty trucks.19  
 
Traffic Emissions Modeling 
 
This analysis involved the development of DPM, organic TACs, and PM2.5 emissions for traffic 
on I-80 using the Caltrans version of the CARB EMFAC2017 emissions model, known as CT-


 
18 Caltrans. 2021. 2019 Traffic Volumes on California State Highways. 
19 Caltrans. 2021. 2020 Annual Average Daily Truck Traffic on the California State Highway System. 
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EMFAC2017.20 CT-EMFAC2017 provides emission factors for mobile source criteria pollutants 
and TACs, including DPM. Emission processes modeled include running exhaust for DPM, PM2.5 
and total organic compounds (TOG), running evaporative losses for TOG, and tire and brake wear 
and fugitive road dust for PM2.5. All PM2.5 emissions from all vehicles were used, rather than just 
the PM2.5 fraction from diesel powered vehicles, because all vehicle types (i.e., gasoline and diesel 
powered) produce PM2.5. Additionally, PM2.5 emissions from vehicle tire and brake wear from re-
entrained roadway dust were included in these emissions. DPM emissions are projected to 
decrease in the future and are reflected in the CT-EMFAC2017 emissions data. Inputs to the model 
include region (Contra Costa County), type of road (freeway), traffic mix assigned by CT-
EMFAC2017 for the county and adjusted for the local truck mix on I-80, year of analysis (2022 – 
construction start year), and season (annual).   
 
In order to estimate TAC and PM2.5 emissions over the 30-year exposure period used for 
calculating the increased cancer risks for sensitive receptors at the MEI and project site, the CT-
EMFAC2017 model was used to develop vehicle emission factors for the year 2022 (construction 
start year). Emissions associated with vehicle travel depend on the year of analysis because 
emission control technology requirements are phased-in over time. Therefore, the earlier the year 
analyzed in the model, the higher the emission rates utilized by CT-EMFAC2017. Year 2022 
emissions were conservatively assumed as being representative of future conditions over the time 
period that cancer risks are evaluated since, as discussed above, overall vehicle emissions, and in 
particular diesel truck emissions, will decrease in the future.   
 
Average daily traffic volumes and truck percentages were based on Caltrans data for I-80. Traffic 
volumes were assumed to increase 1 percent per year. Hourly traffic distributions specific to these 
segments of I-80 were obtained from Caltrans Performance Measurement System (PeMS). PeMS 
data is collected in real-time from nearly 40,000 individual detectors spanning the freeway system 
across all major metropolitan areas of California.21 The fraction of traffic volume each hour was 
calculated and applied to the 2022 average daily traffic volumes estimate to estimate hourly traffic 
emission rates for the highway.  
 
For all hours of the day, other than during peak a.m. and p.m. periods, an average speed of 65 mph 
was assumed for all vehicles. Based on traffic data from PeMS, traffic speeds during the peak a.m. 
and p.m. periods were identified. For the 2-hour periods during the peak a.m. period and peak p.m. 
period, an average travel speed of 35 mph was used for eastbound and westbound traffic.  
 
This analysis involved the development of DPM, organic TACs, and PM2.5 emissions for future 
traffic on I-80 and using these emissions with an air quality dispersion model to calculate TAC 
and PM2.5 concentrations at the project MEI receptor location. Maximum increased lifetime cancer 
risks and annual PM2.5 concentrations for the receptor were then computed using modeled TAC 
and PM2.5 concentrations and BAAQMD methods and exposure parameters described in 
Attachment 1. 
 


 
20 Note that Caltrans had not developed CT-EMFAC2021 at the time of this analysis.  Use of CT-EMFAC with 
EMFAC2021 incorporated would likely result in lower risks and PM2.5 concentrations. 
21 Caltrans. Performance Measurement System (PeMS) Data Source. 2021. Web: https://dot.ca.gov/programs/traffic-
operations/mpr/pems-source  



https://dot.ca.gov/programs/traffic-operations/mpr/pems-source

https://dot.ca.gov/programs/traffic-operations/mpr/pems-source
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Dispersion Modeling 
 
Dispersion modeling of TAC and PM2.5 emissions was conducted using the U.S. EPA AERMOD 
dispersion model, which is recommended by the BAAQMD for this type of analysis.22  TAC and 
PM2.5 emissions from traffic on the highway within about 1,000 feet of the project site was 
evaluated with the model. Emissions from vehicle traffic were modeled in AERMOD using a series 
of volume sources along a line (line volume sources), with line segments used to represent 
eastbound and westbound travel lanes on the highway. The same meteorological data and off-site 
sensitive receptors used in the previous construction dispersion modeling were used in the highway 
modeling. As shown in Figure 2, the wind rose indicated highway emissions would move away 
from the MEI receptor. Other inputs to the model included road geometry and elevations, hourly 
traffic emissions, and receptor locations and heights. Roadway and receptor elevations were based 
on USGS National Elevation Data (NED) with a 30-meter resolution. Annual TAC and PM2.5 
concentrations for 2022 from traffic on I-80 were calculated using the model. Concentrations were 
calculated at the project MEI with receptor height of 5 feet (1.5 meters) to represent the breathing 
heights on the first floor of the nearby residence. 
 
Computed Cancer and Non-Cancer Health Impacts  
 
The cancer risk, PM2.5 concentration, and HI impacts from I-80 on the project MEI are shown in 
Table 7. Figure 2 shows the roadway links used for the modeling and receptor location where 
concentrations were calculated. Details of the emission calculations, dispersion modeling, and 
cancer risk calculations for the receptor with the maximum cancer risk from I-80 traffic are 
provided in Attachment 5. 
 
Local Roadways – Fitzgerald Drive 
 
A refined analysis of potential health impacts from vehicle traffic on Fitzgerald Drive was 
conducted, similar to the highway analysis above. The refined analysis involved predicting 
emissions for the traffic volume and mix of vehicle types on the roadway near the project site and 
using an atmospheric dispersion model to predict exposure to TACs. The associated cancer risks 
are then computed based on the modeled exposures. Attachment 1 includes a description of how 
community risk impacts, including cancer risk are computed.   
 
Emission Rates  
 
Local roadway inputs to the CT-EMFAC2017 model include region (Contra Costa County), type 
of road (major/collector), truck percentage for non-state highways in Contra Costa County (3.59 
percent),23 traffic mix assigned by CT-EMFAC2017 for the county, year of analysis (2022 – 
construction start year), and season (annual).  
 
The average daily traffic (ADT) for Fitzgerald Drive was based on AM and PM peak-hour existing 


 
22 BAAQMD. Recommended Methods for Screening and Modeling Local Risks and Hazards. May 2012 
23 Bay Area Air Quality Management District, 2012, Recommended Methods for Screening and Modeling Local 
Risks and Hazards, Version 3.0. May. Web: https://www.baaqmd.gov/~/media/files/planning-and-
research/ceqa/risk-modeling-approach-may-2012.pdf?la=en 



https://www.baaqmd.gov/%7E/media/files/planning-and-research/ceqa/risk-modeling-approach-may-2012.pdf?la=en

https://www.baaqmd.gov/%7E/media/files/planning-and-research/ceqa/risk-modeling-approach-may-2012.pdf?la=en
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plus project traffic volumes for the nearby roadways provided by the project’s traffic consultant.24  
Assuming a 1 percent per year increase, the predicted ADT on Fitzgerald Drive would be 15,291 
vehicles. Average hourly traffic distributions for Contra Costa County roadways were developed 
using the EMFAC model,25 which were then applied to the ADT volumes to obtain estimated 
hourly traffic volumes and emissions for the roadway. For all hours of the day, an average speed 
of 30 mph for Fitzgerald Drive was assumed for all vehicles based on posted speed limit signs on 
the roadway.   
 
Dispersion Modeling   
 
Dispersion modeling of TAC and PM2.5 emissions was conducted using the EPA AERMOD air 
quality dispersion model. TAC and PM2.5 emissions from traffic on Fitzgerald Drive within 1,000 
feet of the project site were evaluated. Vehicle traffic on the roadway was modeled using a series 
of volume sources along a line (line volume sources), with line segments used for the eastbound 
and westbound travel direction on the roadway. The same meteorological data and off-site 
sensitive receptors used in the highway dispersion modeling were used in the roadway modeling. 
As shown in Figure 2, the wind rose indicated roadway emissions would move away from the MEI 
receptor. Other inputs to the model included road geometry and elevations, hourly traffic 
emissions, and receptor locations.     
 
Figure 2 shows the roadway segments modeled and residential MEI receptor location used in the 
modeling. Table 7 lists the risks and hazards from the roadways. The emission rates and roadway 
calculations used in the analysis are shown in Attachment 5.  
 
BAAQMD Permitted Stationary Sources 
 
Permitted stationary sources of air pollution near the project site were identified using BAAQMD’s 
Permitted Stationary Sources 2018 GIS website,26 which identifies the location of nearby 
stationary sources and their estimated risk and hazard impacts, including emissions and 
adjustments to account for new OEHHA guidance. Five sources were identified using this tool 
with four sources being diesel-powered generators and one being a gas dispensing facility. The 
BAAQMD GIS website provided screening risks and hazards for this source, so a stationary source 
information request was not required to be submitted to BAAQMD. After further review, sources 
#16197 and #18331 did not have any risk or hazard impact data, so they were removed from the 
cumulative analysis as they would have no impacts at the MEI. 
 
The screening level risks and hazards provided by BAAQMD for the remaining stationary sources 
were adjusted for distance using BAAQMD’s Distance Adjustment Multiplier Tool for Diesel 
Internal Combustion Engines and Gas Dispensing Facilities. Community risk impacts from the 
stationary sources upon the MEI are reported in Table 7. 


 
24 W-Trans, Traffic Analysis for the Pinole Vista Project, February 17, 2021 
25 The Burden output from EMFAC2007, a previous version of CARB’s EMFAC model, was used for this since the 
current web-based version of EMFAC2014 does not include Burden type output with hour by hour traffic volume 
information.  
26 BAAQMD, 
https://baaqmd.maps.arcgis.com/apps/webappviewer/index.html?id=2387ae674013413f987b1071715daa65 



https://baaqmd.maps.arcgis.com/apps/webappviewer/index.html?id=2387ae674013413f987b1071715daa65
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Summary of Cumulative Health Risk Impact at Construction MEI 
  
Table 7 reports both the project and cumulative community risk impacts at the sensitive receptors 
most affected by construction (i.e., the MEI). The project would not have exceedances with respect 
to community risk caused by project construction activities, since the maximum unmitigated 
cancer risk, annual PM2.5 concentration and Hazard Index did not exceed the BAAQMD single-
source thresholds. Additionally, the cancer risk, PM2.5 concentration, and HI also do not exceed 
their respective cumulative thresholds. According to BAAQMD, health risks would be less than 
significant if the risks from the project are reduced below the single-source thresholds. 
 
Table 7.  Cumulative Community Risk Impacts at the Location of the Project MEI 


Source Cancer Risk 
(per million) 


Annual PM2.5 
(µg/m3) 


Hazard 
Index 


Project Impacts 
Project Construction                                                    Unmitigated 1.65 (infant) 0.01 <0.01 


BAAQMD Single-Source Threshold 10 0.3 1.0 
Exceed Threshold?                                                 Unmitigated No No No 


Cumulative Sources 
Interstate 80 3.49 0.09 <0.01 
Fitzgerald Drive, ADT 15,291 0.48 0.02 <0.01 
West County Wastewater District (Facility ID #14155, 
Generator), MEI at +1,000 feet 0.06 - - 


Target Store T-0737 (Facility ID #17434, Generator), MEI at 
+1,000 feet <0.01 - - 


7- Eleven Inc. #37994 (Facility ID #110386, Gas Station), MEI 
at +1,000 feet 0.77 - <0.01 


Combined Sources                                                     Unmitigated 6.46 0.12 <0.04 
                BAAQMD Cumulative Source Threshold 100 0.8 10.0 


 Exceed Threshold?                                                   Unmitigated No No No 
 
On-Site Community Health Risk Impacts – New Project Residents 
 
In addition to evaluating health impact from project construction, a health risk assessment was 
completed to assess the impact existing TAC sources would have on the new proposed sensitive 
receptors (residents) that that project would introduce. The same TAC sources identified above 
were used in this health risk assessment.27  
 
Highways and Local Roadways – I-80 and Fitzgerald Drive 
 
The highway and roadway analyses for the project residents was conducted in the same manner as 
described above for the off-site MEI. The project set of receptors were placed throughout the future 
proposed residential building and were spaced every 23 feet (7 meters). Highway and roadway 


 
27 We note that to the extent this analysis considers existing air quality issues in relation to the impact on future 
residents of the Project, it does so for informational purposes only pursuant to the judicial decisions in CBIA v. 
BAAQMD (2015) 62 Cal.4th 369, 386 and Ballona Wetlands Land Trust v. City of Los Angeles (2011) 201 
Cal.App.4th 455, 473, which confirm that the impacts of the environment on a project are excluded from CEQA 
unless the project itself “exacerbates” such impacts.  
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impacts were modeled at receptor heights of 5 feet (1.5 meters), 18 feet (5.4 meters), and 28 feet 
(8.5 meters) representing sensitive receptors on the first through third floors on the future multi-
family residential building. The portions of I-80 and Fitzgerald Drive included in the modeling are 
shown in Figure 3 along with the project site and receptor locations where impacts were modeled. 
As shown in Figure 3, the wind rose indicated highway and roadway emissions would move away 
from the on-site sensitive receptors.     
 
Maximum increased cancer risks were calculated for the residents at the project site using the 
maximum modeled TAC concentrations. A 30-year exposure period with vehicle emission factors 
for the year 2025 (project operational year) was used in calculating cancer risks. This assumed the 
future residents would include third trimester pregnancy and infants/children and were assumed to 
be in the new homes for 24 hours per day for 350 days per year. The highest impacts from I-80 
and Fitzgerald Drive occurred at the first-floor receptor in the northwest corner unit of the project 
residential building. Cancer risks associated with I-80 and Fitzgerald Drive are greatest closest to 
the roadways and decrease with distance from the roads. The highway and roadway community 
risk impacts at the project site are shown in Table 8. Details of the highway and roadway emission 
calculations, dispersion modeling, and cancer risk calculations are contained in Attachment 5.    
 
Stationary Sources 
 
The stationary source screening analysis for the new project sensitive receptors was conducted in 
the same manner as described above for the construction MEI. Table 8 shows the health risk 
screening results from the stationary sources. 
 
Combined Community Health Risk at Project Site 
 
Community risk impacts from the existing TAC sources upon the project site are reported in Table 
8. The risks from the singular TAC sources are compared against the BAAQMD single-source 
threshold. The risks from all the sources are then combined and compared against the BAAQMD 
cumulative-source threshold. As shown, the cancer risk, annual PM2.5 concentrations, and HI from 
the nearby sources do not exceed their single-source or cumulative-source thresholds.  
 
Table 8. Cumulative Community Risk Impacts Upon the On-site Sensitive Receptors 


Source Cancer Risk 
(per million) 


Annual PM2.5 
(µg/m3) 


Hazard 
Index 


Interstate 80 6.35 0.23 <0.01 
Fitzgerald Drive, ADT 15,746 2.46 0.21 <0.01 
West County Wastewater District (Facility ID #14155, 
Generator), Project Site at +1,000 feet 0.06 - - 


Target Store T-0737 (Facility ID #17434, Generator), Project 
Site at 500 feet <0.01 - - 


7- Eleven Inc. #37994 (Facility ID #110386, Gas Station), 
Project Site at +1,000 feet 0.77 - <0.01 


BAAQMD Single-Source Threshold 10 0.3 1.0 
 Exceed Threshold?                                            No No No 


Cumulative Total                                               9.65 0.44 <0.03 
BAAQMD Cumulative Source Threshold 100 0.8 10.0 


  Exceed Threshold?                                           No No No 
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Figure 3.  Project Site, On-Site Residential Receptors, Roadway Segments Evaluated, 


Wind Rose, and Locations of Maximum Roadway TAC Impacts 
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Greenhouse Gas Emissions 
 
Setting 
 
Gases that trap heat in the atmosphere, GHGs, regulate the earth’s temperature. This phenomenon, 
known as the greenhouse effect, is responsible for maintaining a habitable climate. The most 
common GHGs are carbon dioxide (CO2) and water vapor but there are also several others, most 
importantly methane (CH4), nitrous oxide (N2O), hydrofluorocarbons (HFCs), perfluorocarbons 
(PFCs), and sulfur hexafluoride (SF6). These are released into the earth’s atmosphere through a 
variety of natural processes and human activities. Sources of GHGs are generally as follows: 
 


• CO2, CH4, and N2O are byproducts of fossil fuel combustion. 
• N2O is associated with agricultural operations such as fertilization of crops. 
• CH4 is commonly created by off-gassing from agricultural practices (e.g., keeping 


livestock) and landfill operations. 
• Chlorofluorocarbons (CFCs) were widely used as refrigerants, propellants, and cleaning 


solvents but their production has been stopped by international treaty. 
• HFCs are now used as a substitute for CFCs in refrigeration and cooling. 
• PFCs and sulfur hexafluoride emissions are commonly created by industries such as 


aluminum production and semi-conductor manufacturing. 
 
Each GHG has its own potency and effect upon the earth’s energy balance. This is expressed in 
terms of a global warming potential (GWP), with CO2 being assigned a value of 1 and sulfur 
hexafluoride being several orders of magnitude stronger. In GHG emission inventories, the weight 
of each gas is multiplied by its GWP and is measured in units of CO2 equivalents (CO2e). 
 
An expanding body of scientific research supports the theory that global climate change is 
currently affecting changes in weather patterns, average sea level, ocean acidification, chemical 
reaction rates, and precipitation rates, and that it will increasingly do so in the future. The climate 
and several naturally occurring resources within California are adversely affected by the global 
warming trend. Increased precipitation and sea level rise will increase coastal flooding, saltwater 
intrusion, and degradation of wetlands. Mass migration and/or loss of plant and animal species 
could also occur. Potential effects of global climate change that could adversely affect human 
health include more extreme heat waves and heat-related stress; an increase in climate-sensitive 
diseases; more frequent and intense natural disasters such as flooding, hurricanes and drought; and 
increased levels of air pollution. 
 
Recent Regulatory Actions for GHG Emissions  
 
Executive Order S-3-05 – California GHG Reduction Targets  
 
Executive Order (EO) S-3-05 was signed by Governor Arnold Schwarzenegger in 2005 to set GHG 
emission reduction targets for California. The three targets established by this EO are as follows: 
(1) reduce California’s GHG emissions to 2000 levels by 2010, (2) reduce California’s GHG 
emissions to 1990 levels by 2020, and (3) reduce California’s GHG emissions by 80 percent below 
1990 levels by 2050.  
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Assembly Bill 32 – California Global Warming Solutions Act (2006)  
 
Assembly Bill (AB) 32, the Global Warming Solutions Act of 2006, codified the State’s GHG 
emissions target by directing CARB to reduce the State’s global warming emissions to 1990 levels 
by 2020. AB 32 was signed and passed into law by Governor Schwarzenegger on September 27, 
2006. Since that time, the CARB, CEC, California Public Utilities Commission (CPUC), and 
Building Standards Commission have all been developing regulations that will help meet the goals 
of AB 32 and Executive Order S-3-05, which has a target of reducing GHG emissions 80 percent 
below 1990 levels.  
 
A Scoping Plan for AB 32 was adopted by CARB in December 2008. It contains the State’s main 
strategies to reduce GHGs from business-as-usual emissions projected in 2020 back down to 1990 
levels. Business-As-Usual (BAU) is the projected emissions in 2020, including increases in 
emissions caused by growth, without any GHG reduction measures. The Scoping Plan has a range 
of GHG reduction actions, including direct regulations, alternative compliance mechanisms, 
monetary and non-monetary incentives, voluntary actions, and market-based mechanisms such as 
a cap-and-trade system.  
 
As directed by AB 32, CARB has also approved a statewide GHG emissions limit. On December 
6, 2007, CARB staff resolved an amount of 427 million metric tons (MMT) of CO2e as the total 
statewide GHG 1990 emissions level and 2020 emissions limit. The limit is a cumulative statewide 
limit, not a sector- or facility-specific limit. CARB updated the future 2020 BAU annual emissions 
forecast, in light of the economic downturn, to 545 MMT of CO2e. Two GHG emissions reduction 
measures currently enacted that were not previously included in the 2008 Scoping Plan baseline 
inventory were included, further reducing the baseline inventory to 507 MMT of CO2e. Thus, an 
estimated reduction of 80 MMT of CO2e is necessary to reduce statewide emissions to meet the 
AB 32 target by 2020. 
 
Executive Order B-30-15 & Senate Bill 32 GHG Reduction Targets – 2030 GHG Reduction Target 
 
In April 2015, Governor Brown signed EO B-30-15, which extended the goals of AB 32, setting 
a greenhouse gas emissions target at 40 percent of 1990 levels by 2030. On September 8, 2016, 
Governor Brown signed Senate Bill (SB) 32, which legislatively established the GHG reduction 
target of 40 percent of 1990 levels by 2030. In November 2017, CARB issued California’s 2017 
Climate Change Scoping Plan. 28 While the State is on track to exceed the AB 32 scoping plan 
2020 targets, this plan is an update to reflect the enacted SB 32 reduction target.  
 
SB 32 was passed in 2016, which codified a 2030 GHG emissions reduction target of 40 percent 
below 1990 levels. CARB is currently working on a second update to the Scoping Plan to reflect 
the 2030 target set by Executive Order B-30-15 and codified by SB 32. The proposed Scoping 
Plan Update was published on January 20, 2017 as directed by SB 32 companion legislation AB 
197. The mid-term 2030 target is considered critical by CARB on the path to obtaining an even 
deeper GHG emissions target of 80 percent below 1990 levels by 2050, as directed in Executive 


 
28 California Air Resource Board, 2017. California’s 2017 Climate Change Scoping Plan: The Strategy for 
Achieving California’s 2030 Greenhouse Gas Targets. November. Web: 
https://ww2.arb.ca.gov/sites/default/files/classic//cc/scopingplan/scoping_plan_2017.pdf  



https://ww2.arb.ca.gov/sites/default/files/classic/cc/scopingplan/scoping_plan_2017.pdf
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Order S-3-05. The Scoping Plan outlines the suite of policy measures, regulations, planning efforts, 
and investments in clean technologies and infrastructure, providing a blueprint to continue driving 
down GHG emissions and obtain the statewide goals. 
 
The new Scoping Plan establishes a strategy that will reduce GHG emissions in California to meet 
the 2030 target (note that the AB 32 Scoping Plan only addressed 2020 targets and a long-term 
goal). Key features of this plan are: 
 


• Cap and Trade program places a firm limit on 80 percent of the State’s emissions; 
• Achieving a 50-percent Renewable Portfolio Standard by 2030 (currently at about 29 


percent statewide); 
• Increase energy efficiency in existing buildings;  
• Develop fuels with an 18-percent reduction in carbon intensity; 
• Develop more high-density, transit-oriented housing; 
• Develop walkable and bikeable communities; 
• Greatly increase the number of electric vehicles on the road and reduce oil demand in half; 
• Increase zero-emissions transit so that 100 percent of new buses are zero emissions; 
• Reduce freight-related emissions by transitioning to zero emissions where feasible and 


near-zero emissions with renewable fuels everywhere else; and  
• Reduce “super pollutants” by reducing methane and hydrofluorocarbons by 40 percent. 


 
In the updated Scoping Plan, CARB recommends statewide targets of no more than 6 metric tons 
CO2e per capita (statewide) by 2030 and no more than 2 metric tons CO2e per capita by 2050. The 
statewide per capita targets account for all emissions sectors in the State, statewide population 
forecasts, and the statewide reductions necessary to achieve the 2030 statewide target under SB 32 
and the longer-term State emissions reduction goal of 80 percent below 1990 levels by 2050.  
 
Executive Order B-55-18 – Carbon Neutrality  
 
In 2018, a new statewide goal was established to achieve carbon neutrality as soon as possible, but 
no later than 2045, and to maintain net negative emissions thereafter. CARB and other relevant 
state agencies are tasked with establishing sequestration targets and create policies/programs that 
would meet this goal.  
 
Senate Bill 375 – California's Regional Transportation and Land Use Planning Efforts (2008) 
 
California enacted legislation (SB 375) to expand the efforts of AB 32 by controlling indirect GHG 
emissions caused by urban sprawl. SB 375 provides incentives for local governments and 
applicants to implement new conscientiously planned growth patterns. This includes incentives for 
creating attractive, walkable, and sustainable communities and revitalizing existing communities. 
The legislation also allows applicants to bypass certain environmental reviews under CEQA if they 
build projects consistent with the new sustainable community strategies. Development of more 
alternative transportation options that would reduce vehicle trips and miles traveled, along with 
traffic congestion, would be encouraged. SB 375 enhances CARB’s ability to reach the AB 32 
goals by directing the agency in developing regional GHG emission reduction targets to be 
achieved from the transportation sector for 2020 and 2035. CARB works with the metropolitan 
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planning organizations (e.g., Association of Bay Area Governments [ABAG] and Metropolitan 
Transportation Commission [MTC]) to align their regional transportation, housing, and land use 
plans to reduce vehicle miles traveled and demonstrate the region's ability to attain its GHG 
reduction targets. A similar process is used to reduce transportation emissions of ozone precursor 
pollutants in the Bay Area. 
 
Senate Bill 350 - Renewable Portfolio Standards 
 
In September 2015, the California Legislature passed SB 350, which increases the states 
Renewables Portfolio Standard (RPS) for content of electrical generation from the 33 percent 
target for 2020 to a 50 percent renewables target by 2030. 
 
Senate Bill 100 – Current Renewable Portfolio Standards  
 
In September 2018, SB 100 was signed by Governor Brown to revise California’s RPS program 
goals, furthering California’s focus on using renewable energy and carbon-free power sources for 
its energy needs. The bill would require all California utilities to supply a specific percentage of 
their retail sales from renewable resources by certain target years. By December 31, 2024, 44 
percent of the retails sales would need to be from renewable energy sources, by December 31, 
2026 the target would be 40 percent, by December 31, 2017 the target would be 52 percent, and 
by December 31, 2030 the target would be 60 percent. By December 31, 2045, all California 
utilities would be required to supply retail electricity that is 100 percent carbon-free and sourced 
from eligible renewable energy resource to all California end-use customers.  
 
California Building Standards Code – Title 24 Part 11 & Part 6 
 
The California Green Building Standards Code (CALGreen Code) is part of the California 
Building Standards Code under Title 24, Part 11.29 The CALGreen Code encourages sustainable 
construction standards that involve planning/design, energy efficiency, water efficiency resource 
efficiency, and environmental quality. These green building standard codes are mandatory 
statewide and are applicable to residential and non-residential developments. The most recent 
CALGreen Code (2019 California Building Standard Code) was effective as of January 1, 2020.  
 
The California Building Energy Efficiency Standards (California Energy Code) is under Title 24, 
Part 6 and is overseen by the California Energy Commission (CEC). This code includes design 
requirements to conserve energy in new residential and non-residential developments, while being 
cost effective for homeowners. This Energy Code is enforced and verified by cities during the 
planning and building permit process. The current energy efficiency standards (2019 Energy Code) 
replaced the 2016 Energy Code as of January 1,2020. Under the 2019 standards, single-family 
homes are predicted to be 53 percent more efficient than homes built under the 2016 standard due 
more stringent energy-efficiency standards and mandatory installation of solar photovoltaic 
systems. For nonresidential developments, it is predicted that these buildings will use 30 percent 
less energy due to lightening upgrades.30  


 
29 See: https://www.dgs.ca.gov/BSC/Resources/Page-Content/Building-Standards-Commission-Resources-List-
Folder/CALGreen#:~:text=CALGreen%20is%20the%20first%2Din,to%201990%20levels%20by%202020. 
30 See: https://www.energy.ca.gov/sites/default/files/2020-03/Title_24_2019_Building_Standards_FAQ_ada.pdf 



https://www.dgs.ca.gov/BSC/Resources/Page-Content/Building-Standards-Commission-Resources-List-Folder/CALGreen#:%7E:text=CALGreen%20is%20the%20first%2Din,to%201990%20levels%20by%202020.

https://www.dgs.ca.gov/BSC/Resources/Page-Content/Building-Standards-Commission-Resources-List-Folder/CALGreen#:%7E:text=CALGreen%20is%20the%20first%2Din,to%201990%20levels%20by%202020.

https://www.energy.ca.gov/sites/default/files/2020-03/Title_24_2019_Building_Standards_FAQ_ada.pdf
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Federal and Statewide GHG Emissions 
 
The U.S. EPA reported that in 2018, total gross nationwide GHG emissions were 6,676.6 million 
metric tons (MMT) carbon dioxide equivalent (CO2e).31 These emissions were lower than peak 
levels of 7,416 MMT that were emitted in 2007. CARB updates the statewide GHG emission 
inventory on an annual basis where the latest inventory includes 2000 through 2017 emissions.32 
In 2017, GHG emissions from statewide emitting activities were 424 MMT. The 2017 emissions 
have decreased by 14 percent since peak levels in 2004 and are 7 MMT below the 1990 emissions 
level and the State’s 2020 GHG limit. Per capita GHG emissions in California have dropped from 
a 2001 peak of 14.1 MT per person to 10.7 MT per person in 2017. The most recent Bay Area 
emission inventory was computed for the year 2011.33 The Bay Area GHG emission were 87 
MMT. As a point of comparison, statewide emissions were about 444 MMT in 2011 
 
City of Pinole General Plan Update 
 
The Pinole General Plan Update34 outlines the long-range policy framework to guide decision-
making related to sustainability and stewardship, community tapestry, and fiscal responsibly and 
economic health. The Health and Safety Element and Sustainability Element includes goals, 
policies and actions focused on improving air quality and reducing GHG emissions. The following 
goals, policies, and actions are applicable to the proposed project: 
 
POLICY HS.6.2 Reduce greenhouse gas emissions. 
 
GOAL SE.3 The City will reduce its contribution to climate change and mitigate and adapt to 


the effects of climate change as appropriate. 
 
POLICY SE.3.1 Reduce greenhouse gas emissions from City operations and community 


sources by a minimum of 15 percent below current or baseline levels by the 
year 2020. 


 
ACTION SE.3.1.1 Complete the in-progress Greenhouse Gas Emissions Inventory for 


Government Operations and the community (or Planning Area) consistent 
with State or other accepted protocol. The Inventory shall provide a 
business-as-usual forecast for GHG emissions for 2020 and 2030. 


 


 
31 United States Environmental Protection Agency, 2020. Inventory of U.S. Greenhouse Gas Emissions and Sinks 
1990-2018. April. Web: https://www.epa.gov/sites/production/files/2020-04/documents/us-ghg-inventory-2020-
main-text.pdf 
32 CARB. 2019. 2019 Edition, California Greenhouse Gas Emission Inventory: 2000 – 2017. Web: 
https://ww3.arb.ca.gov/cc/inventory/pubs/reports/2000_2017/ghg_inventory_trends_00-17.pdf 
33 BAAQMD. 2015. Bay Area Emissions Inventory Summary Report: Greenhouse Gases Base Year 2011. January. 
Web: http://www.baaqmd.gov/~/media/files/planning-and-research/emission-inventory/by2011_ghgsummary.pdf 
accessed Nov. 26, 2019. 
34 City of Pinole, Pinole Genera Plan Update, November 2010. Web: 
https://p1cdn4static.civiclive.com/UserFiles/Servers/Server_10946972/File/City%20Government/Planning/General
%20Plan/City_of_Pinole_2010_General_Plan%20with%202015-2023%20Housing%20Element%20Update.pdf  



https://www.epa.gov/sites/production/files/2020-04/documents/us-ghg-inventory-2020-main-text.pdf

https://www.epa.gov/sites/production/files/2020-04/documents/us-ghg-inventory-2020-main-text.pdf

https://ww3.arb.ca.gov/cc/inventory/pubs/reports/2000_2017/ghg_inventory_trends_00-17.pdf

http://www.baaqmd.gov/%7E/media/files/planning-and-research/emission-inventory/by2011_ghgsummary.pdf

https://p1cdn4static.civiclive.com/UserFiles/Servers/Server_10946972/File/City%20Government/Planning/General%20Plan/City_of_Pinole_2010_General_Plan%20with%202015-2023%20Housing%20Element%20Update.pdf

https://p1cdn4static.civiclive.com/UserFiles/Servers/Server_10946972/File/City%20Government/Planning/General%20Plan/City_of_Pinole_2010_General_Plan%20with%202015-2023%20Housing%20Element%20Update.pdf
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ACTION SE.3.1.2 Within 12 months of completion of a baseline GHG Inventory, initiate 
development of a Climate Action Plan that identifies how the City will 
achieve its 15% reduction target by 2020, at a minimum. 
 


POLICY SE.3.4  Reduce GHG emissions by reducing vehicle miles traveled and by 
increasing or encouraging the use of alternative fuels and transportation 
technologies. 


 
GOAL SE.4 Optimize energy efficiency and renewable energy. 
 
Although the City has goals, policies, and action items to be consistent with the State’s GHG 
reduction targets, the City does not have a Climate Action Plan (CAP), a CAP Compliance 
Checklist, or a specific metric ton GHG threshold for project-level construction or operation. 
Therefore, the BAAQMD’s CEQA Air Quality Guideline’s thresholds are used. 
 
BAAQMD GHG Significance Thresholds 
 
The BAAQMD’s CEQA Air Quality Guidelines do not use quantified thresholds for projects that 
are in a jurisdiction with a qualified GHG reductions plan (i.e., a Climate Action Plan). The plan 
has to address emissions associated with the period that the project would operate (e.g., beyond 
year 2020). For quantified emissions, the guidelines recommended a GHG threshold of 1,100 
metric tons or 4.6 metric tons (MT) per capita. These thresholds were developed based on meeting 
the 2020 GHG targets set in the scoping plan that addressed AB 32. Development of the project 
would occur beyond 2020, so a threshold that addresses a future target is appropriate.  
 
Although BAAQMD has not published a quantified threshold for 2030 yet, this assessment uses a 
“Substantial Progress” efficiency metric of 2.8 MT CO2e/year/service population and a bright-line 
threshold of 660 MT CO2e/year based on the GHG reduction goals of EO B-30-15. The service 
population metric of 2.8 is calculated for 2030 based on the 1990 inventory and the projected 2030 
statewide population and employment levels. 35 The 2030 bright-line threshold is a 40 percent 
reduction of the 2020 1,100 MT CO2e/year threshold. Evidence published by the State indicates 
the AB 32 goal of reducing statewide GHG emissions to 1990 levels was met prior to 2020. Current 
State plans are to further reduce emissions to 40% below 1990 levels by 2030. Assuming statewide 
emissions are at 1990 levels or lower in 2020, it would be logical to reduce the BAAQMD-
recommended threshold for meeting the AB 32 threshold by 40% to develop a threshold for 2030. 
 
Impact-GHG 1:  Generate greenhouse gas emissions, either directly or indirectly, that 


may have a significant impact on the environment? 
 
GHG emissions associated with development of the proposed project would occur over the short-
term from construction activities, consisting primarily of emissions from equipment exhaust and 
worker and vendor trips. There would also be long-term operational emissions associated with 
vehicular traffic within the project vicinity, energy and water usage, and solid waste disposal. 


 
35 Bay Area Air Quality Management District, 2016. CLE International 12th Annual Super-Conference CEQA 
Guidelines, Case Law and Policy Update. December. 
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Emissions for the proposed project are discussed below and were analyzed using the methodology 
recommended in the BAAQMD CEQA Air Quality Guidelines. 
 
CalEEMod Modeling 
 
CalEEMod was used to predict GHG emissions from operation of the site assuming full build-out 
of the project. The project land use types and size and other project-specific information were input 
to the model, as described above within the operational period emissions. CalEEMod output is 
included in Attachment 2. 
 
Service Population 
 
The project service population efficiency rate is based on the number of future residents. For this 
project, the number of future residents was estimated by multiplying the total number of units (i.e., 
223 units) by the persons per household rate for the City of Pinole found in the California 
Department of Finance Population and Housing Estimate report.36 Using the 2.80 person per 
household 2020 rate, the number of futures residents and service population used for the analysis 
was estimated to be 624 residents.  
 
Construction GHG Emissions 
 
GHG emissions associated with construction were computed to be 588 MT of CO2e for the total 
construction period. These are the emissions from on-site operation of construction equipment, 
vendor and hauling truck trips, and worker trips. Neither the City nor BAAQMD have an adopted 
threshold of significance for construction related GHG emissions, though BAAQMD recommends 
quantifying emissions and disclosing that GHG emissions would occur during construction. 
BAAQMD also encourages the incorporation of best management practices to reduce GHG 
emissions during construction where feasible and applicable.  
 
Operational GHG Emissions 
 
The CalEEMod model, along with the project vehicle trip generation rates and unmitigated VMT 
adjustment factor, was used to estimate daily emissions associated with operation of the fully 
developed site under the proposed project. As shown in Table 9, the annual emissions resulting 
from operation of the proposed project are predicted to be 1,216 MT of CO2e in 2025 and 1,125 
MT of CO2e in 2030. The service population emission for the year 2025 and 2030 are predicted to 
be 1.9 and 1.8 MT CO2e/year/service population, respectively.  
 
To be considered an exceedance, the project must exceed both the GHG significance threshold in 
metric tons per year and the service population significance threshold in the future year of 2030. 
While the project would exceed the annual emissions bright-line threshold of 660 MT CO2e/year, 
it would not exceed the per capita threshold of 2.8 MT CO2e/year/service population in 2030. 
Therefore, the project would not be in exceedance for GHG emissions.  


 
36 State of California, Department of Finance, E-5 Population and Housing Estimates for Cities, Counties, and the 
State, 2011-2021 with 2010 Census Benchmark. Sacramento, California. Available at: 
http://www.dof.ca.gov/Forecasting/Demographics/Estimates/E-5/. 



http://www.dof.ca.gov/Forecasting/Demographics/Estimates/E-5/
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Table 9.  Annual Project GHG Emissions (CO2e) in Metric Tons and Per Capita 


Source Category 
Proposed Project 


2025 2030 
Area 12 12 
Energy Consumption 185 185 
Mobile 948 857 
Solid Waste Generation 52 52 
Water Usage 19 19 


Total (MT CO2e/year) 1,216 1,125 
Significance Threshold  660 MT CO2e/year 


Service Population Emissions  
(MT CO2e/year/service population)   1.9 1.8 


Significance Threshold  2.8 in 2030 
 Exceeds both thresholds?  No 


 
Impact GHG-2:  Conflict with an applicable plan, policy or regulation adopted for the 


purpose of reducing the emissions of greenhouse gases? 
 
The proposed project would not conflict or otherwise interfere with the statewide GHG reduction 
measures identified in CARB’s Scoping Plan nor would the project conflict with SB 100 goals. 
For example, proposed buildings would be constructed in conformance with CALGreen and the 
Title 24 Building Code, which requires high-efficiency water fixtures, water-efficient irrigation 
systems, and compliance with current energy efficacy standards.  
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Supporting Documentation 
 
Attachment 1 is the methodology used to compute community risk impacts, including the methods 
to compute lifetime cancer risk from exposure to project emissions. 
 
Attachment 2 includes the CalEEMod output for project construction and operational criteria air 
pollutant and GHG emissions. The operational outputs for existing and 2030 uses are also included 
in this attachment. Also included are any modeling assumptions. 
 
Attachment 3 includes the EMFAC2021 emissions modeling. The input files for these calculations 
are voluminous and are available upon request in digital format.  
 
Attachment 4 is the construction health risk assessment. This includes the summary of the 
dispersion modeling and the cancer risk calculations for construction. AERMOD dispersion 
modeling files for this assessment, which are quite voluminous, are available upon request and 
would be provided in digital format 
 
Attachment 5 includes the cumulative community risk calculations, modeling results, and health 
risk calculations from sources affecting the construction MEI and project site receptors.   
 







 


 
 


Attachment 1: Health Risk Calculation Methodology 
 
A health risk assessment (HRA) for exposure to Toxic Air Contaminates (TACs) requires the 
application of a risk characterization model to the results from the air dispersion model to estimate 
potential health risk at each sensitive receptor location. The State of California Office of 
Environmental Health Hazard Assessment (OEHHA) and California Air Resources Board 
(CARB) develop recommended methods for conducting health risk assessments. The most recent 
OEHHA risk assessment guidelines were published in February of 2015.37 These guidelines 
incorporate substantial changes designed to provide for enhanced protection of children, as 
required by State law, compared to previous published risk assessment guidelines. CARB has 
provided additional guidance on implementing OEHHA’s recommended methods.38  This HRA 
used the 2015 OEHHA risk assessment guidelines and CARB guidance. The BAAQMD has 
adopted recommended procedures for applying the newest OEHHA guidelines as part of 
Regulation 2, Rule 5: New Source Review of Toxic Air Contaminants.39 Exposure parameters 
from the OEHHA guidelines and the recent BAAQMD HRA Guidelines were used in this 
evaluation.  
 
Cancer Risk 
 
Potential increased cancer risk from inhalation of TACs is calculated based on the TAC 
concentration over the period of exposure, inhalation dose, the TAC cancer potency factor, and an 
age sensitivity factor to reflect the greater sensitivity of infants and children to cancer causing 
TACs. The inhalation dose depends on a person’s breathing rate, exposure time and frequency and 
duration of exposure. These parameters vary depending on the age, or age range, of the persons 
being exposed and whether the exposure is considered to occur at a residential location or other 
sensitive receptor location. 
 
The current OEHHA guidance recommends that cancer risk be calculated by age groups to account 
for different breathing rates and sensitivity to TACs. Specifically, they recommend evaluating 
risks for the third trimester of pregnancy to age zero, ages zero to less than two (infant exposure), 
ages two to less than 16 (child exposure), and ages 16 to 70 (adult exposure). Age sensitivity 
factors (ASFs) associated with the different types of exposure are an ASF of 10 for the third 
trimester and infant exposures, an ASF of 3 for a child exposure, and an ASF of 1 for an adult 
exposure. Also associated with each exposure type are different breathing rates, expressed as liters 
per kilogram of body weight per day (L/kg-day) or liters per kilogram of body weight per 8-hour 
period for the case of worker or school child exposures. As recommended by the BAAQMD for 
residential exposures, 95th percentile breathing rates are used for the third trimester and infant 
exposures, and 80th percentile breathing rates for child and adult exposures. For children at schools 
and daycare facilities, BAAQMD recommends using the 95th percentile 8-hour breathing rates. 
Additionally, CARB and the BAAQMD recommend the use of a residential exposure duration of 


 
37 OEHHA, 2015. Air Toxics Hot Spots Program Risk Assessment Guidelines, The Air Toxics Hot Spots Program 
Guidance Manual for Preparation of Health Risk Assessments. Office of Environmental Health Hazard Assessment. 
February. 
38 CARB, 2015. Risk Management Guidance for Stationary Sources of Air Toxics. July 23. 
39 BAAQMD, 2016. BAAQMD Air Toxics NSR Program Health Risk Assessment ( HRA) Guidelines. December 2016. 
 







 


 
 


30 years for sources with long-term emissions (e.g., roadways). For workers, assumed to be adults, 
a 25-year exposure period is recommended by the BAAQMD. For school children a 9-year 
exposure period is recommended by the BAAQMD. 
 
Under previous OEHHA and BAAQMD HRA guidance, residential receptors are assumed to be 
at their home 24 hours a day, or 100 percent of the time. In the 2015 Risk Assessment Guidance, 
OEHHA includes adjustments to exposure duration to account for the fraction of time at home 
(FAH), which can be less than 100 percent of the time, based on updated population and activity 
statistics. The FAH factors are age-specific and are: 0.85 for third trimester of pregnancy to less 
than 2 years old, 0.72 for ages 2 to less than 16 years, and 0.73 for ages 16 to 70 years. Use of the 
FAH factors is allowed by the BAAQMD if there are no schools in the project vicinity have a 
cancer risk of one in a million or greater assuming 100 percent exposure (FAH = 1.0).  
 
Functionally, cancer risk is calculated using the following parameters and formulas: 
 


Cancer Risk (per million) = CPF x Inhalation Dose x ASF x ED/AT x FAH x 106 
Where:  


CPF = Cancer potency factor (mg/kg-day)-1 
   ASF = Age sensitivity factor for specified age group 
   ED = Exposure duration (years) 
   AT = Averaging time for lifetime cancer risk (years) 
   FAH = Fraction of time spent at home (unitless) 
 


Inhalation Dose = Cair x DBR* x A x (EF/365) x 10-6 
Where:  


Cair = concentration in air (μg/m3) 
DBR = daily breathing rate (L/kg body weight-day) 
8HrBR = 8-hour breathing rate (L/kg body weight-8 hours)  
A = Inhalation absorption factor 
EF = Exposure frequency (days/year) 
10-6 = Conversion factor 


 
The health risk parameters used in this evaluation are summarized as follows:  


 Exposure Type  Infant Child Adult
Parameter Age Range  3rd 


Trimester
0<2 2 < 16 16 - 30


DPM Cancer Potency Factor (mg/kg-day)-1 1.10E+00 1.10E+00 1.10E+00 1.10E+00


Daily Breathing Rate (L/kg-day) 80th Percentile Rate 273 758 572 261
Daily Breathing Rate (L/kg-day) 95th Percentile Rate 361 1,090 745 335
8-hour Breathing Rate (L/kg-8 hours) 95th Percentile Rate - 1,200 520 240
Inhalation Absorption Factor  1 1 1 1
Averaging Time (years) 70 70 70 70
Exposure Duration (years) 0.25 2 14 14*
Exposure Frequency (days/year) 350 350 350 350*
Age Sensitivity Factor 10 10 3 1
Fraction of Time at Home (FAH) 0.85-1.0 0.85-1.0 0.72-1.0 0.73*
* An 8-hour breathing rate (8HrBR) is used for worker and school child exposures.







 


 
 


Non-Cancer Hazards 
 
Non-cancer health risk is usually determined by comparing the predicted level of exposure to a 
chemical to the level of exposure that is not expected to cause any adverse effects (reference 
exposure level), even to the most susceptible people. Potential non-cancer health hazards from 
TAC exposure are expressed in terms of a hazard index (HI), which is the ratio of the TAC 
concentration to a reference exposure level (REL). OEHHA has defined acceptable concentration 
levels for contaminants that pose non-cancer health hazards. TAC concentrations below the REL 
are not expected to cause adverse health impacts, even for sensitive individuals. The total HI is 
calculated as the sum of the HIs for each TAC evaluated and the total HI is compared to the 
BAAQMD significance thresholds to determine whether a significant non-cancer health impact 
from a project would occur.  
 
Typically, for residential projects located near roadways with substantial TAC emissions, the 
primary TAC of concern with non-cancer health effects is diesel particulate matter (DPM). For 
DPM, the chronic inhalation REL is 5 micrograms per cubic meter (μg/m3).  
 
Annual PM2.5 Concentrations 
 
While not a TAC, fine particulate matter (PM2.5) has been identified by the BAAQMD as a 
pollutant with potential non-cancer health effects that should be included when evaluating 
potential community health impacts under the California Environmental Quality Act (CEQA). The 
thresholds of significance for PM2.5 (project level and cumulative) are in terms of an increase in 
the annual average concentration. When considering PM2.5 impacts, the contribution from all 
sources of PM2.5 emissions should be included. For projects with potential impacts from nearby 
local roadways, the PM2.5 impacts should include those from vehicle exhaust emissions, PM2.5 
generated from vehicle tire and brake wear, and fugitive emissions from re-suspended dust on the 
roads. 
 
 
 
 
 







 


 
 


Attachment 2: CalEEMod Modeling Inputs and Outputs  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 







Air Quality/Noise Construction Information Data Request


Project Name: Pinole Mixed-Use
See  Equipment Type TAB for type, horsepower and load factor


Project Size 223 Dwelling Units 5.93 acres total project acres disturbed


263,862 s.f. residential Pile Driving? Y/N? No.  


0 s.f. retail


0 s.f. office/commercial


Project include on-site GENERATOR OR FIRE PUMP during project OPERATION? 
Y/N? ____No.


0 s.f. other, specify: IF YES (if BOTH separate values) -->


0 s.f. parking garage spaces Kilowatts/Horsepower:  __________


91,730 s.f. parking lot 275 spaces Fuel Type:  _____________


Construction Hours am   to pm


Location in project (Plans Desired if Available):


DO NOT MULTIPLY EQUIPMENT HOURS/DAY BY THE QUANTITY OF EQUIPMENT


Quantity Description HP Load Factor Hours/day


Total 
Work 
Days


Avg. 
Hours per 


day


HP 
Annual 
Hours Comments


Demolition Start Date: 9/5/2022 Total phase: 25 Overall Import/Export Volumes


End Date: 10/10/2022
Concrete/Industrial Saws 81 0.73 0 0 Demolition Volume


2 Excavators 158 0.38 7 25 7 21014 Square footage of buildings to be demolished
Rubber-Tired Dozers 247 0.4 0 0 (or  total tons to be hauled)
Tractors/Loaders/Backhoes 97 0.37 0 0 _91,342_ square feet or
Other Equipment? _?_ Hauling volume (tons)


Any pavement demolished and hauled? _2980_ tons
Site Preparation Start Date: 10/10/2022 Total phase: 10


End Date: 10/24/2022
1 Graders 187 0.41 7 10 7 5367


Rubber Tired Dozers 247 0.4 0 0
Tractors/Loaders/Backhoes 97 0.37 0 0
Other Equipment?


Grading / Excavation  Start Date: 10/24/2022 Total phase: 10


End Date: 11/7/2022 Soil Hauling Volume
2 Excavators 158 0.38 7 10 7 8406 Export volume =  100  cubic yards


Graders 187 0.41 0 0 Import volume =  100 cubic yards
Rubber Tired Dozers 247 0.4 0 0
Concrete/Industrial Saws 81 0.73 0 0


1 Tractors/Loaders/Backhoes 97 0.37 7 10 7 2512
Other Equipment?


Trenching/Foundation Start Date: 11/7/2022 Total phase: 60


End Date: 2/6/2023
1 Tractor/Loader/Backhoe 97 0.37 7 60 7 15074
1 Excavators 158 0.38 7 60 7 25217


Other Equipment?


Building - Exterior Start Date: 2/6/2023 Total phase: 382 Cement Trucks? _150_ Total Round-Trips
End Date: 8/12/2024


Cranes 231 0.29 0 0 Electric? (Y/N) _Y__ Otherwise assumed diesel
2 Forklifts 89 0.2 4 88 0.92146597 12531 Liquid Propane (LPG)? (Y/N) _Y__ Otherwise Assumed diesel


Generator Sets 84 0.74 0 0 Or temporary line power? (Y/N) _Y__
Tractors/Loaders/Backhoes 97 0.37 0 0
Welders 46 0.45 0 0
Air Compressors 0 0


Building - Interior/Architectural Coating Start Date: 2/6/2023 Total phase: 382
End Date: 8/12/2024


2 Air Compressors 78 0.48 4 88 0.92146597 26358
2 Aerial Lift 62 0.31 2 88 0.46073298 6765


Other Equipment?


Paving  Start Date: 8/12/2024 Total phase: 20


End Date: 9/6/2024


1 Cement and Mortar Mixers 9 0.56 2 20 2 202
Pavers 130 0.42 0 0


1 Paving Equipment 132 0.36 4 4 0.8 760
2 Rollers 80 0.38 2 7 0.7 851


Tractors/Loaders/Backhoes 97 0.37 0 0
Other Equipment?


Additional Phases Start Date: Total phase:
End Date:


#DIV/0! 0
#DIV/0! 0
#DIV/0! 0
#DIV/0! 0
#DIV/0! 0


Equipment types listed in "Equipment Types" worksheet tab.


Equipment listed in this sheet is to provide an example of inputs Complete one sheet for each project component
It is assumed that water trucks would be used during grading
Add or subtract phases and equipment, as appropriate
Modify horsepower or load factor, as appropriate


Complete ALL Portions in Yellow


Asphalt? _1132__ cubic yards or __114__ round trips







Land Use  Size Daily Trips New Trips Weekday Trip Gen Weekday Sat Sun


Apartmetns Mid Rise Units 223 1213 1213 5.44 5.44 4.91 4.09


Rev 4.91 4.09


EXISTING


Strip Mall ksf 91.34 2090 2090 22.88 44.32 42.04 20.43


Rev 21.70 10.55


Net Daily Trips ‐877


Traffic Consultant Trip Gen CalEEMod Default







Unmitigated ROG NOX PM10 Exhaust PM2.5 Exhaust  CO2e 


Year MT


2022 0.02 0.15 0.01 0.01 30.61


2023 1.17 0.11 0.01 0.01 21.19


2024 0.73 0.05 0.00 0.00 10.12


2022 0.03 0.09 0.01 0.002 86.44


2023 0.08 0.23 0.02 0.007 262.65


2024 0.05 0.15 0.01 0.005 176.56


2022 0.04 0.23 0.01 0.01 117.06


2023 1.25 0.33 0.02 0.01 283.84


2024 0.78 0.20 0.01 0.01 186.68


Tons 2.07 0.76 0.05 0.03 587.57


Pounds/Workdays


2022 1.00 5.47 0.30 0.21 84


2023 9.53 2.55 0.18 0.10 261


2024 8.71 2.21 0.17 0.08 179


Threshold ‐ lbs/day 54.0 54.0 82.0 54.0


Pounds 19.24 10.23 0.65 0.38 0.00


Average 7.89 2.91 0.20 0.11 0.00 524.0


Threshold ‐ lbs/day 54.0 54.0 82.0 54.0


Unmitigated ROG NOX Total PM10 Total PM2.5


Year


Total 2.06 0.65 0.93 0.25


Tons/year 2.06 0.65 0.93 0.25
Threshold ‐ Tons/year 10.0 10.0 15.0 10.0


Pounds Per Day 11.30 3.56 5.09 1.37


Threshold ‐ lbs/day 54.0 54.0 82.0 54.0


Tons/year 1.64 0.71 1.01 0.26


Pounds Per Day 8.99 3.89 5.53 1.42


Category 


Project  Existing Project 2030 Existing


Area 11.74 0.00 11.74 0.00


Energy 185.05 113.70 185.05 113.70


Mobile 948.36 1070.94 856.92 967.56


Waste 51.59 48.23 51.59 48.23


Water 19.26 13.99 19.26 13.99


TOTAL 1215.99 1246.87 1124.55 1143.49


Net GHG Emissions ‐30.87 ‐18.94


Service Population  624


Per Capita Emissions 1.9 1.8


223 units


CA DOF 1920 = 2.8 pphh


CO2e


Tons


Total Construction Emissions 


Average Daily Emissions 


Construction Criteria Air Pollutants


Operational Criteria Air Pollutants


Tons


Existing/Reuse Use Emissions 


Total Construction Emissions 


Net Annual Operational Emissions 


Average Daily Emissions 


EMFAC


Construction Equipment


Total Construction Emissions by Year


Workdays







Off-road Equipment - Provided construction equip & hours


Off-road Equipment - Provided construction equip & hours


Off-road Equipment - Provided construction equip & hours


Grading - grading = 100-cy import & 100-cy export


Construction Phase - Provided construction schedule


Off-road Equipment - Provided construction equip & hours


Off-road Equipment - Provided construction equip & hours


Off-road Equipment - Provided construction equip & hours


Off-road Equipment - Provided construction equip & hours


N2O Intensity 
(lb/MWhr)


0.004


1.3 User Entered Comments & Non-Default Data


Project Characteristics - 


Land Use - Provided land uses - construction worksheet and plans


Utility Company Pacific Gas and Electric Company


CO2 Intensity 
(lb/MWhr)


203.98 CH4 Intensity 
(lb/MWhr)


0.033


Precipitation Freq (Days) 58


Climate Zone 5 Operational Year 2025


1.2 Other Project Characteristics


Urbanization Urban Wind Speed (m/s) 2.2


638


Parking Lot 275.00 Space 0.00 91,730.00 0


Apartments Mid Rise 223.00 Dwelling Unit 5.93 263,862.00


1500 Fitzgerald Dr, Pinole Vista
Contra Costa County, Annual


1.0 Project Characteristics


1.1 Land Usage


Land Uses Size Metric Lot Acreage Floor Surface Area Population
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EMFAC Off-Model Adjustment Factors for Gasoline Light Duty Vehicle to Account for the SAFE Vehicle Rule Not Applied
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1500 Fitzgerald Dr, Pinole Vista - Contra Costa County, Annual


EMFAC Off-Model Adjustment Factors for Gasoline Light Duty Vehicle to Account for the SAFE Vehicle Rule Not Applied


tblConstEquipMitigation Tier No Change Tier 4 Interim


tblConstEquipMitigation Tier No Change Tier 4 Interim


tblConstEquipMitigation Tier No Change Tier 4 Interim


tblConstEquipMitigation Tier No Change Tier 4 Interim


tblConstEquipMitigation Tier No Change Tier 4 Interim


tblConstEquipMitigation Tier No Change Tier 4 Interim


tblConstEquipMitigation Tier No Change Tier 4 Interim


tblConstEquipMitigation Tier No Change Tier 4 Interim


tblConstEquipMitigation Tier No Change Tier 4 Interim


tblConstEquipMitigation NumberOfEquipmentMitigated 0.00 2.00


tblConstEquipMitigation NumberOfEquipmentMitigated 0.00 1.00


tblConstEquipMitigation NumberOfEquipmentMitigated 0.00 2.00


tblConstEquipMitigation NumberOfEquipmentMitigated 0.00 1.00


tblConstEquipMitigation NumberOfEquipmentMitigated 0.00 1.00


tblConstEquipMitigation NumberOfEquipmentMitigated 0.00 2.00


tblConstEquipMitigation NumberOfEquipmentMitigated 0.00 5.00


tblConstEquipMitigation NumberOfEquipmentMitigated 0.00 2.00


tblConstDustMitigation WaterUnpavedRoadVehicleSpeed 0 15


tblConstEquipMitigation NumberOfEquipmentMitigated 0.00 2.00


Water And Wastewater - Wastewater treatment 100% aerobic


Construction Off-road Equipment Mitigation - BMPs, Tier 4 interim mitigation


Table Name Column Name Default Value New Value


Trips and VMT - 0 trips for EMFAC2021 adjustments, pavement demo = 2,980 tons, building const = 150 cement truck round trips, paving = 114 asphalt truck round trips


Vehicle Trips - Same trip gen as traffic study


Vehicle Emission Factors - EMFAC2021 vehicle emission factors Contra Costa County 2025


Fleet Mix - EMFAC2021 fleet mix Contra Costa County 2025


Woodstoves - No fireplaces or wood, all natural gas


Demolition - existgin building demo = 91,342-sf
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1500 Fitzgerald Dr, Pinole Vista - Contra Costa County, Annual


EMFAC Off-Model Adjustment Factors for Gasoline Light Duty Vehicle to Account for the SAFE Vehicle Rule Not Applied


tblFleetMix LDA 0.57 0.51


tblFleetMix LDT1 0.06 0.04


tblFleetMix HHD 7.1590e-003 7.9020e-003


tblFleetMix LDA 0.57 0.51


tblFireplaces NumberWood 37.91 0.00


tblFleetMix HHD 7.1590e-003 7.9020e-003


tblFireplaces FireplaceWoodMass 228.80 0.00


tblFireplaces NumberGas 33.45 71.36


tblConstructionPhase PhaseStartDate 9/30/2023 8/12/2024


tblConstructionPhase PhaseStartDate 10/1/2022 10/10/2022


tblConstructionPhase PhaseStartDate 11/12/2022 2/6/2023


tblConstructionPhase PhaseStartDate 10/15/2022 10/24/2022


tblConstructionPhase PhaseEndDate 10/14/2022 10/21/2022


tblConstructionPhase PhaseStartDate 10/28/2023 2/6/2023


tblConstructionPhase PhaseEndDate 11/11/2022 11/4/2022


tblConstructionPhase PhaseEndDate 10/27/2023 9/6/2024


tblConstructionPhase PhaseEndDate 9/29/2023 7/23/2024


tblConstructionPhase PhaseEndDate 9/30/2022 10/7/2022


tblConstructionPhase NumDays 20.00 10.00


tblConstructionPhase PhaseEndDate 11/24/2023 7/23/2024


tblConstructionPhase NumDays 230.00 382.00


tblConstructionPhase NumDays 20.00 25.00


tblConstEquipMitigation Tier No Change Tier 4 Interim


tblConstructionPhase NumDays 20.00 382.00


tblConstEquipMitigation Tier No Change Tier 4 Interim


tblConstEquipMitigation Tier No Change Tier 4 Interim


tblConstEquipMitigation Tier No Change Tier 4 Interim


tblConstEquipMitigation Tier No Change Tier 4 Interim


tblConstEquipMitigation Tier No Change Tier 4 Interim
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1500 Fitzgerald Dr, Pinole Vista - Contra Costa County, Annual


EMFAC Off-Model Adjustment Factors for Gasoline Light Duty Vehicle to Account for the SAFE Vehicle Rule Not Applied


tblOffRoadEquipment LoadFactor 0.31 0.31


tblLandUse LotAcreage 2.47 0.00


tblOffRoadEquipment LoadFactor 0.41 0.41


tblLandUse LandUseSquareFeet 110,000.00 91,730.00


tblLandUse LotAcreage 5.87 5.93


tblGrading MaterialImported 0.00 100.00


tblLandUse LandUseSquareFeet 223,000.00 263,862.00


tblFleetMix UBUS 3.3100e-004 4.8100e-004


tblGrading MaterialExported 0.00 100.00


tblFleetMix SBUS 1.3900e-003 7.3500e-004


tblFleetMix UBUS 3.3100e-004 4.8100e-004


tblFleetMix OBUS 5.4500e-004 5.2800e-004


tblFleetMix SBUS 1.3900e-003 7.3500e-004


tblFleetMix MHD 7.2310e-003 8.8530e-003


tblFleetMix OBUS 5.4500e-004 5.2800e-004


tblFleetMix MH 3.2710e-003 3.3810e-003


tblFleetMix MHD 7.2310e-003 8.8530e-003


tblFleetMix MDV 0.13 0.14


tblFleetMix MH 3.2710e-003 3.3810e-003


tblFleetMix MCY 0.03 0.02


tblFleetMix MDV 0.13 0.14


tblFleetMix LHD2 5.5170e-003 6.6460e-003


tblFleetMix MCY 0.03 0.02


tblFleetMix LHD1 0.02 0.03


tblFleetMix LHD2 5.5170e-003 6.6460e-003


tblFleetMix LDT2 0.18 0.22


tblFleetMix LHD1 0.02 0.03


tblFleetMix LDT1 0.06 0.04


tblFleetMix LDT2 0.18 0.22
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1500 Fitzgerald Dr, Pinole Vista - Contra Costa County, Annual


EMFAC Off-Model Adjustment Factors for Gasoline Light Duty Vehicle to Account for the SAFE Vehicle Rule Not Applied


tblOffRoadEquipment UsageHours 8.00 7.00


tblOffRoadEquipment UsageHours 8.00 7.00


tblOffRoadEquipment UsageHours 8.00 0.00


tblOffRoadEquipment UsageHours 7.00 0.00


tblOffRoadEquipment OffRoadEquipmentUnitAmount 1.00 0.00


tblOffRoadEquipment UsageHours 6.00 0.90


tblOffRoadEquipment OffRoadEquipmentUnitAmount 3.00 1.00


tblOffRoadEquipment OffRoadEquipmentUnitAmount 4.00 0.00


tblOffRoadEquipment OffRoadEquipmentUnitAmount 3.00 0.00


tblOffRoadEquipment OffRoadEquipmentUnitAmount 3.00 0.00


tblOffRoadEquipment OffRoadEquipmentUnitAmount 2.00 0.00


tblOffRoadEquipment OffRoadEquipmentUnitAmount 1.00 0.00


tblOffRoadEquipment OffRoadEquipmentUnitAmount 2.00 0.00


tblOffRoadEquipment OffRoadEquipmentUnitAmount 2.00 1.00


tblOffRoadEquipment OffRoadEquipmentUnitAmount 1.00 0.00


tblOffRoadEquipment OffRoadEquipmentUnitAmount 1.00 0.00


tblOffRoadEquipment OffRoadEquipmentUnitAmount 1.00 2.00


tblOffRoadEquipment OffRoadEquipmentUnitAmount 3.00 2.00


tblOffRoadEquipment OffRoadEquipmentUnitAmount 1.00 0.00


tblOffRoadEquipment OffRoadEquipmentUnitAmount 3.00 2.00


tblOffRoadEquipment OffRoadEquipmentUnitAmount 1.00 2.00


tblOffRoadEquipment OffRoadEquipmentUnitAmount 1.00 0.00


tblOffRoadEquipment OffRoadEquipmentType Tractors/Loaders/Backhoes


tblOffRoadEquipment OffRoadEquipmentType Excavators


tblOffRoadEquipment OffRoadEquipmentType Cement and Mortar Mixers


tblOffRoadEquipment OffRoadEquipmentType Aerial Lifts


tblOffRoadEquipment LoadFactor 0.38 0.38


tblOffRoadEquipment OffRoadEquipmentType Graders


tblOffRoadEquipment LoadFactor 0.37 0.37
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1500 Fitzgerald Dr, Pinole Vista - Contra Costa County, Annual


EMFAC Off-Model Adjustment Factors for Gasoline Light Duty Vehicle to Account for the SAFE Vehicle Rule Not Applied


tblVehicleEF HHD 1,019.51 816.29


tblVehicleEF HHD 0.40 0.76


tblVehicleEF HHD 5.2340e-003 5.8600e-004


tblVehicleEF HHD 0.05 0.11


tblVehicleEF HHD 6.26 5.17


tblTripsAndVMT WorkerTripNumber 5.00 0.00


tblVehicleEF HHD 0.02 0.23


tblTripsAndVMT WorkerTripNumber 10.00 0.00


tblTripsAndVMT WorkerTripNumber 40.00 0.00


tblTripsAndVMT WorkerTripNumber 8.00 0.00


tblTripsAndVMT WorkerTripNumber 199.00 0.00


tblTripsAndVMT WorkerTripNumber 5.00 0.00


tblTripsAndVMT WorkerTripNumber 3.00 0.00


tblTripsAndVMT HaulingTripNumber 25.00 0.00


tblTripsAndVMT VendorTripNumber 39.00 0.00


tblOffRoadEquipment UsageHours 8.00 0.00


tblTripsAndVMT HaulingTripNumber 415.00 0.00


tblOffRoadEquipment UsageHours 8.00 7.00


tblOffRoadEquipment UsageHours 8.00 0.00


tblOffRoadEquipment UsageHours 8.00 0.00


tblOffRoadEquipment UsageHours 7.00 0.00


tblOffRoadEquipment UsageHours 8.00 0.00


tblOffRoadEquipment UsageHours 8.00 0.00


tblOffRoadEquipment UsageHours 8.00 0.80


tblOffRoadEquipment UsageHours 8.00 0.70


tblOffRoadEquipment UsageHours 8.00 0.00


tblOffRoadEquipment UsageHours 8.00 0.00


tblOffRoadEquipment UsageHours 8.00 0.90


tblOffRoadEquipment UsageHours 8.00 0.00
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1500 Fitzgerald Dr, Pinole Vista - Contra Costa County, Annual


EMFAC Off-Model Adjustment Factors for Gasoline Light Duty Vehicle to Account for the SAFE Vehicle Rule Not Applied


tblVehicleEF HHD 2.0000e-006 7.2000e-005


tblVehicleEF HHD 7.5000e-005 2.2000e-005


tblVehicleEF HHD 9.4890e-003 7.1330e-003


tblVehicleEF HHD 0.01 0.01


tblVehicleEF HHD 3.6000e-005 1.9500e-004


tblVehicleEF HHD 2.0000e-006 0.00


tblVehicleEF HHD 1.0000e-006 0.00


tblVehicleEF HHD 0.03 0.02


tblVehicleEF HHD 7.5000e-005 2.2000e-005


tblVehicleEF HHD 0.42 0.33


tblVehicleEF HHD 1.0000e-006 0.00


tblVehicleEF HHD 2.0000e-006 7.2000e-005


tblVehicleEF HHD 8.8700e-003 8.7970e-003


tblVehicleEF HHD 0.02 0.02


tblVehicleEF HHD 2.4040e-003 2.1050e-003


tblVehicleEF HHD 0.03 0.03


tblVehicleEF HHD 0.02 0.03


tblVehicleEF HHD 1.0000e-006 0.00


tblVehicleEF HHD 0.06 0.08


tblVehicleEF HHD 0.04 0.04


tblVehicleEF HHD 2.36 2.73


tblVehicleEF HHD 2.5120e-003 2.2060e-003


tblVehicleEF HHD 5.29 4.09


tblVehicleEF HHD 2.65 1.80


tblVehicleEF HHD 0.22 0.25


tblVehicleEF HHD 9.0000e-006 4.0000e-006


tblVehicleEF HHD 0.04 9.0660e-003


tblVehicleEF HHD 0.16 0.13


tblVehicleEF HHD 1,381.70 1,585.34







CalEEMod Version: CalEEMod.2020.4.0 Page 1 of 1


Date: 10/13/2021 4:13 PM


1500 Fitzgerald Dr, Pinole Vista - Contra Costa County, Annual


EMFAC Off-Model Adjustment Factors for Gasoline Light Duty Vehicle to Account for the SAFE Vehicle Rule Not Applied


tblVehicleEF LDA 4.8600e-004 6.4200e-004


tblVehicleEF LDA 0.19 0.30


tblVehicleEF LDA 2.2900e-003 2.4670e-003


tblVehicleEF LDA 5.7590e-003 7.1520e-003


tblVehicleEF LDA 0.03 0.23


tblVehicleEF LDA 0.09 0.09


tblVehicleEF LDA 0.04 0.00


tblVehicleEF LDA 1.5310e-003 1.7840e-003


tblVehicleEF LDA 0.04 0.30


tblVehicleEF LDA 0.02 2.4610e-003


tblVehicleEF LDA 1.1690e-003 1.0650e-003


tblVehicleEF LDA 1.2700e-003 1.1570e-003


tblVehicleEF LDA 1.6650e-003 1.9400e-003


tblVehicleEF LDA 0.16 0.24


tblVehicleEF LDA 0.04 7.0320e-003


tblVehicleEF LDA 0.02 0.03


tblVehicleEF LDA 0.03 0.04


tblVehicleEF LDA 49.16 64.98


tblVehicleEF LDA 3.8640e-003 4.0970e-003


tblVehicleEF LDA 2.06 2.95


tblVehicleEF LDA 231.46 249.57


tblVehicleEF LDA 0.04 0.07


tblVehicleEF LDA 0.49 0.62


tblVehicleEF HHD 2.0000e-006 0.00


tblVehicleEF LDA 1.5730e-003 1.8970e-003


tblVehicleEF HHD 0.07 0.13


tblVehicleEF HHD 3.6000e-005 1.9500e-004


tblVehicleEF HHD 0.49 0.59


tblVehicleEF HHD 1.0000e-006 0.00
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tblVehicleEF LDT1 0.28 0.55


tblVehicleEF LDT1 2.7590e-003 3.2170e-003


tblVehicleEF LDT1 0.01 0.02


tblVehicleEF LDT1 0.08 0.50


tblVehicleEF LDT1 0.16 0.17


tblVehicleEF LDT1 0.07 0.00


tblVehicleEF LDT1 1.9080e-003 2.6640e-003


tblVehicleEF LDT1 0.08 0.63


tblVehicleEF LDT1 0.02 3.1150e-003


tblVehicleEF LDT1 1.4260e-003 1.6350e-003


tblVehicleEF LDT1 1.5500e-003 1.7770e-003


tblVehicleEF LDT1 2.0750e-003 2.8970e-003


tblVehicleEF LDT1 0.22 0.39


tblVehicleEF LDT1 0.04 8.9010e-003


tblVehicleEF LDT1 0.03 0.04


tblVehicleEF LDT1 0.06 0.11


tblVehicleEF LDT1 59.88 86.37


tblVehicleEF LDT1 5.5760e-003 8.6950e-003


tblVehicleEF LDT1 2.24 5.32


tblVehicleEF LDT1 278.85 325.41


tblVehicleEF LDT1 0.06 0.11


tblVehicleEF LDT1 0.78 1.27


tblVehicleEF LDA 0.21 0.33


tblVehicleEF LDT1 3.3010e-003 5.4260e-003


tblVehicleEF LDA 8.3700e-003 0.01


tblVehicleEF LDA 0.03 0.23


tblVehicleEF LDA 0.09 0.09


tblVehicleEF LDA 0.04 0.00


tblVehicleEF LDA 0.04 0.30
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tblVehicleEF LDT2 0.27 0.37


tblVehicleEF LDT2 0.01 9.5660e-003


tblVehicleEF LDT2 0.05 0.22


tblVehicleEF LDT2 0.12 0.08


tblVehicleEF LDT2 0.06 0.00


tblVehicleEF LDT2 1.5290e-003 1.9040e-003


tblVehicleEF LDT2 0.06 0.29


tblVehicleEF LDT2 0.02 2.9840e-003


tblVehicleEF LDT2 1.2030e-003 1.1870e-003


tblVehicleEF LDT2 1.3070e-003 1.2910e-003


tblVehicleEF LDT2 1.6630e-003 2.0710e-003


tblVehicleEF LDT2 0.24 0.32


tblVehicleEF LDT2 0.04 8.5260e-003


tblVehicleEF LDT2 0.03 0.04


tblVehicleEF LDT2 0.05 0.06


tblVehicleEF LDT2 63.81 85.87


tblVehicleEF LDT2 5.2630e-003 5.6420e-003


tblVehicleEF LDT2 2.64 3.52


tblVehicleEF LDT2 295.77 335.88


tblVehicleEF LDT2 0.06 0.08


tblVehicleEF LDT2 0.66 0.75


tblVehicleEF LDT1 0.31 0.60


tblVehicleEF LDT2 2.5820e-003 2.5090e-003


tblVehicleEF LDT1 0.02 0.03


tblVehicleEF LDT1 0.08 0.50


tblVehicleEF LDT1 0.16 0.17


tblVehicleEF LDT1 0.07 0.00


tblVehicleEF LDT1 5.9300e-004 8.5400e-004


tblVehicleEF LDT1 0.08 0.63
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tblVehicleEF LHD1 2.2400e-004 1.9000e-004


tblVehicleEF LHD1 8.9500e-004 7.6700e-004


tblVehicleEF LHD1 9.9160e-003 9.6050e-003


tblVehicleEF LHD1 0.01 0.02


tblVehicleEF LHD1 9.3500e-004 8.0100e-004


tblVehicleEF LHD1 0.08 0.08


tblVehicleEF LHD1 0.85 0.79


tblVehicleEF LHD1 0.29 0.41


tblVehicleEF LHD1 0.02 0.03


tblVehicleEF LHD1 0.07 0.06


tblVehicleEF LHD1 8.1800e-004 7.3000e-004


tblVehicleEF LHD1 0.05 0.05


tblVehicleEF LHD1 764.24 767.43


tblVehicleEF LHD1 10.67 16.34


tblVehicleEF LHD1 0.97 1.97


tblVehicleEF LHD1 9.02 8.87


tblVehicleEF LHD1 0.18 0.19


tblVehicleEF LHD1 0.72 0.83


tblVehicleEF LHD1 7.8330e-003 7.8630e-003


tblVehicleEF LHD1 0.01 0.02


tblVehicleEF LDT2 0.30 0.40


tblVehicleEF LHD1 4.6450e-003 4.9710e-003


tblVehicleEF LDT2 0.01 0.01


tblVehicleEF LDT2 0.05 0.22


tblVehicleEF LDT2 0.12 0.08


tblVehicleEF LDT2 0.06 0.00


tblVehicleEF LDT2 6.3100e-004 8.4900e-004


tblVehicleEF LDT2 0.06 0.29


tblVehicleEF LDT2 2.9260e-003 3.3200e-003
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tblVehicleEF LHD2 742.13 816.81


tblVehicleEF LHD2 0.53 1.04


tblVehicleEF LHD2 14.16 14.19


tblVehicleEF LHD2 0.13 0.13


tblVehicleEF LHD2 0.61 0.56


tblVehicleEF LHD2 6.5690e-003 7.0700e-003


tblVehicleEF LHD2 6.7610e-003 0.01


tblVehicleEF LHD1 0.07 0.11


tblVehicleEF LHD2 2.8090e-003 2.8000e-003


tblVehicleEF LHD1 0.12 0.12


tblVehicleEF LHD1 0.20 0.16


tblVehicleEF LHD1 0.03 0.03


tblVehicleEF LHD1 9.8600e-004 0.00


tblVehicleEF LHD1 1.7030e-003 0.12


tblVehicleEF LHD1 0.07 0.03


tblVehicleEF LHD1 7.4500e-003 7.4820e-003


tblVehicleEF LHD1 1.0600e-004 1.6200e-004


tblVehicleEF LHD1 0.06 0.10


tblVehicleEF LHD1 8.7000e-005 8.6000e-005


tblVehicleEF LHD1 0.10 0.10


tblVehicleEF LHD1 0.20 0.16


tblVehicleEF LHD1 0.02 0.02


tblVehicleEF LHD1 9.8600e-004 0.00


tblVehicleEF LHD1 1.7030e-003 0.12


tblVehicleEF LHD1 0.07 0.03


tblVehicleEF LHD1 0.01 0.02


tblVehicleEF LHD1 2.0600e-004 1.7500e-004


tblVehicleEF LHD1 0.03 0.03


tblVehicleEF LHD1 2.4790e-003 2.4010e-003
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tblVehicleEF LHD2 7.5900e-004 0.06


tblVehicleEF LHD2 0.03 0.01


tblVehicleEF LHD2 7.1570e-003 7.8550e-003


tblVehicleEF LHD2 6.8000e-005 8.5000e-005


tblVehicleEF LHD2 0.03 0.05


tblVehicleEF LHD2 1.3500e-004 1.3600e-004


tblVehicleEF LHD2 0.11 0.12


tblVehicleEF LHD2 0.07 0.08


tblVehicleEF LHD2 0.01 0.01


tblVehicleEF LHD2 4.6000e-004 0.00


tblVehicleEF LHD2 7.5900e-004 0.06


tblVehicleEF LHD2 0.03 0.01


tblVehicleEF LHD2 0.02 0.02


tblVehicleEF LHD2 9.9000e-005 7.5000e-005


tblVehicleEF LHD2 0.04 0.03


tblVehicleEF LHD2 2.7120e-003 2.7030e-003


tblVehicleEF LHD2 1.0800e-004 8.2000e-005


tblVehicleEF LHD2 1.4200e-003 1.3990e-003


tblVehicleEF LHD2 0.01 0.01


tblVehicleEF LHD2 0.02 0.03


tblVehicleEF LHD2 1.4850e-003 1.4620e-003


tblVehicleEF LHD2 0.09 0.09


tblVehicleEF LHD2 0.87 0.93


tblVehicleEF LHD2 0.16 0.21


tblVehicleEF LHD2 0.01 0.02


tblVehicleEF LHD2 0.10 0.10


tblVehicleEF LHD2 1.8210e-003 1.8110e-003


tblVehicleEF LHD2 0.07 0.09


tblVehicleEF LHD2 6.88 8.60
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tblVehicleEF MCY 6.0800e-004 5.0300e-004


tblVehicleEF MCY 1.97 1.45


tblVehicleEF MCY 2.1100e-003 1.8750e-003


tblVehicleEF MCY 2.27 1.15


tblVehicleEF MCY 0.54 3.83


tblVehicleEF MCY 0.73 3.60


tblVehicleEF MCY 0.56 0.00


tblVehicleEF MCY 2.8130e-003 3.3090e-003


tblVehicleEF MCY 0.89 4.34


tblVehicleEF MCY 5.0400e-003 4.2000e-003


tblVehicleEF MCY 1.9270e-003 1.7990e-003


tblVehicleEF MCY 2.0620e-003 1.9220e-003


tblVehicleEF MCY 2.9910e-003 3.5170e-003


tblVehicleEF MCY 0.27 0.15


tblVehicleEF MCY 0.01 0.01


tblVehicleEF MCY 0.02 8.6320e-003


tblVehicleEF MCY 1.16 0.61


tblVehicleEF MCY 61.41 50.92


tblVehicleEF MCY 0.07 0.04


tblVehicleEF MCY 9.10 8.27


tblVehicleEF MCY 213.27 189.68


tblVehicleEF MCY 0.26 0.19


tblVehicleEF MCY 19.68 13.69


tblVehicleEF LHD2 0.04 0.06


tblVehicleEF MCY 0.33 0.17


tblVehicleEF LHD2 0.13 0.14


tblVehicleEF LHD2 0.07 0.08


tblVehicleEF LHD2 0.02 0.02


tblVehicleEF LHD2 4.6000e-004 0.00
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tblVehicleEF MDV 0.34 0.50


tblVehicleEF MDV 3.6160e-003 4.0510e-003


tblVehicleEF MDV 0.01 0.02


tblVehicleEF MDV 0.06 0.30


tblVehicleEF MDV 0.14 0.10


tblVehicleEF MDV 0.08 0.00


tblVehicleEF MDV 1.5900e-003 1.9530e-003


tblVehicleEF MDV 0.07 0.39


tblVehicleEF MDV 0.02 3.0560e-003


tblVehicleEF MDV 1.2880e-003 1.2600e-003


tblVehicleEF MDV 1.3970e-003 1.3660e-003


tblVehicleEF MDV 1.7290e-003 2.1250e-003


tblVehicleEF MDV 0.30 0.42


tblVehicleEF MDV 0.04 8.7320e-003


tblVehicleEF MDV 0.03 0.04


tblVehicleEF MDV 0.07 0.10


tblVehicleEF MDV 78.10 104.26


tblVehicleEF MDV 7.6380e-003 8.4220e-003


tblVehicleEF MDV 2.94 3.90


tblVehicleEF MDV 365.80 410.07


tblVehicleEF MDV 0.07 0.10


tblVehicleEF MDV 0.76 0.91


tblVehicleEF MCY 2.14 1.58


tblVehicleEF MDV 3.3980e-003 3.6610e-003


tblVehicleEF MCY 2.81 1.38


tblVehicleEF MCY 0.54 3.83


tblVehicleEF MCY 0.73 3.60


tblVehicleEF MCY 0.56 0.00


tblVehicleEF MCY 0.89 0.11
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tblVehicleEF MH 0.06 0.07


tblVehicleEF MH 0.05 7.55


tblVehicleEF MH 0.22 0.00


tblVehicleEF MH 2.0400e-004 2.3600e-004


tblVehicleEF MH 0.54 29.31


tblVehicleEF MH 3.3000e-003 3.3220e-003


tblVehicleEF MH 0.03 0.03


tblVehicleEF MH 2.2200e-004 2.5700e-004


tblVehicleEF MH 0.06 0.02


tblVehicleEF MH 0.01 0.01


tblVehicleEF MH 0.03 0.04


tblVehicleEF MH 0.24 0.30


tblVehicleEF MH 0.13 0.04


tblVehicleEF MH 0.03 0.03


tblVehicleEF MH 1.47 1.61


tblVehicleEF MH 17.29 21.33


tblVehicleEF MH 0.06 0.07


tblVehicleEF MH 1.88 2.22


tblVehicleEF MH 1,486.32 1,667.51


tblVehicleEF MH 0.02 0.03


tblVehicleEF MH 0.75 0.85


tblVehicleEF MDV 0.38 0.54


tblVehicleEF MH 8.5200e-003 9.7710e-003


tblVehicleEF MDV 0.02 0.02


tblVehicleEF MDV 0.06 0.30


tblVehicleEF MDV 0.14 0.10


tblVehicleEF MDV 0.08 0.00


tblVehicleEF MDV 7.7300e-004 1.0310e-003


tblVehicleEF MDV 0.07 0.39
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tblVehicleEF MHD 7.2330e-003 0.01


tblVehicleEF MHD 1.2500e-004 1.0600e-004


tblVehicleEF MHD 4.1500e-004 2.0600e-003


tblVehicleEF MHD 0.13 0.05


tblVehicleEF MHD 1.47 1.09


tblVehicleEF MHD 1.66 1.42


tblVehicleEF MHD 8.1210e-003 5.9700e-003


tblVehicleEF MHD 0.50 0.94


tblVehicleEF MHD 0.01 0.03


tblVehicleEF MHD 0.13 0.16


tblVehicleEF MHD 1,095.89 1,212.91


tblVehicleEF MHD 9.87 8.44


tblVehicleEF MHD 1.13 1.08


tblVehicleEF MHD 82.82 166.88


tblVehicleEF MHD 0.44 0.69


tblVehicleEF MHD 0.24 0.34


tblVehicleEF MHD 1.8620e-003 0.01


tblVehicleEF MHD 9.9270e-003 8.8300e-003


tblVehicleEF MH 0.10 0.11


tblVehicleEF MHD 4.0000e-003 0.01


tblVehicleEF MH 0.08 0.09


tblVehicleEF MH 0.01 0.18


tblVehicleEF MH 0.05 7.55


tblVehicleEF MH 0.22 0.00


tblVehicleEF MH 1.7100e-004 2.1100e-004


tblVehicleEF MH 0.54 29.31


tblVehicleEF MH 0.09 0.10


tblVehicleEF MH 0.01 0.02


tblVehicleEF MH 0.01 0.18
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tblVehicleEF OBUS 1,458.49 1,583.12


tblVehicleEF OBUS 2.78 3.17


tblVehicleEF OBUS 67.38 67.22


tblVehicleEF OBUS 0.52 0.50


tblVehicleEF OBUS 0.86 1.08


tblVehicleEF OBUS 7.9490e-003 0.01


tblVehicleEF OBUS 0.02 0.03


tblVehicleEF MHD 0.06 0.05


tblVehicleEF OBUS 8.8010e-003 8.8470e-003


tblVehicleEF MHD 0.02 0.05


tblVehicleEF MHD 0.02 0.05


tblVehicleEF MHD 0.03 0.04


tblVehicleEF MHD 2.2100e-004 0.00


tblVehicleEF MHD 3.7500e-004 0.03


tblVehicleEF MHD 0.02 6.6570e-003


tblVehicleEF MHD 0.01 0.01


tblVehicleEF MHD 9.8000e-005 8.3000e-005


tblVehicleEF MHD 0.05 0.05


tblVehicleEF MHD 7.8600e-004 1.5480e-003


tblVehicleEF MHD 0.02 0.04


tblVehicleEF MHD 0.02 0.05


tblVehicleEF MHD 0.02 0.03


tblVehicleEF MHD 2.2100e-004 0.00


tblVehicleEF MHD 3.7500e-004 0.03


tblVehicleEF MHD 0.02 6.6570e-003


tblVehicleEF MHD 6.9120e-003 0.01


tblVehicleEF MHD 1.1500e-004 9.8000e-005


tblVehicleEF MHD 3.9700e-004 1.9710e-003


tblVehicleEF MHD 0.06 0.02
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tblVehicleEF OBUS 0.06 0.06


tblVehicleEF OBUS 8.1700e-004 0.00


tblVehicleEF OBUS 1.6800e-003 0.12


tblVehicleEF OBUS 0.03 0.03


tblVehicleEF OBUS 0.01 0.02


tblVehicleEF OBUS 2.0900e-004 2.3800e-004


tblVehicleEF OBUS 0.13 0.15


tblVehicleEF OBUS 6.4300e-004 6.4000e-004


tblVehicleEF OBUS 0.04 0.08


tblVehicleEF OBUS 0.09 0.14


tblVehicleEF OBUS 0.05 0.05


tblVehicleEF OBUS 8.1700e-004 0.00


tblVehicleEF OBUS 1.6800e-003 0.12


tblVehicleEF OBUS 0.03 0.03


tblVehicleEF OBUS 5.8080e-003 0.02


tblVehicleEF OBUS 1.9500e-004 1.9700e-004


tblVehicleEF OBUS 8.0000e-005 2.7000e-004


tblVehicleEF OBUS 0.06 0.02


tblVehicleEF OBUS 6.0960e-003 0.02


tblVehicleEF OBUS 2.1200e-004 2.1400e-004


tblVehicleEF OBUS 8.3000e-005 2.8200e-004


tblVehicleEF OBUS 0.13 0.05


tblVehicleEF OBUS 1.10 1.15


tblVehicleEF OBUS 0.70 0.70


tblVehicleEF OBUS 0.02 0.02


tblVehicleEF OBUS 0.25 0.25


tblVehicleEF OBUS 8.4680e-003 8.5450e-003


tblVehicleEF OBUS 0.09 0.11


tblVehicleEF OBUS 21.17 24.03
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tblVehicleEF SBUS 8.9000e-005 0.01


tblVehicleEF SBUS 0.01 0.01


tblVehicleEF SBUS 1.5000e-005 3.1000e-005


tblVehicleEF SBUS 0.32 0.02


tblVehicleEF SBUS 2.8990e-003 2.7060e-003


tblVehicleEF SBUS 1.7000e-005 3.3000e-005


tblVehicleEF SBUS 1.3190e-003 8.5100e-004


tblVehicleEF SBUS 0.01 0.01


tblVehicleEF SBUS 0.02 0.01


tblVehicleEF SBUS 1.3790e-003 8.9100e-004


tblVehicleEF SBUS 0.74 0.04


tblVehicleEF SBUS 2.58 2.08


tblVehicleEF SBUS 1.61 0.54


tblVehicleEF SBUS 1.1920e-003 3.0200e-003


tblVehicleEF SBUS 2.14 1.20


tblVehicleEF SBUS 0.04 0.03


tblVehicleEF SBUS 0.14 0.13


tblVehicleEF SBUS 970.44 1,030.33


tblVehicleEF SBUS 1.11 2.47


tblVehicleEF SBUS 0.19 0.40


tblVehicleEF SBUS 294.13 181.00


tblVehicleEF SBUS 1.30 1.32


tblVehicleEF SBUS 0.21 0.64


tblVehicleEF SBUS 2.4230e-003 0.12


tblVehicleEF SBUS 1.3430e-003 2.8900e-003


tblVehicleEF OBUS 0.14 0.17


tblVehicleEF SBUS 0.02 0.07


tblVehicleEF OBUS 0.06 0.11


tblVehicleEF OBUS 0.09 0.14
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tblVehicleEF UBUS 0.03 0.03


tblVehicleEF UBUS 4.8830e-003 5.2070e-003


tblVehicleEF UBUS 0.02 0.22


tblVehicleEF UBUS 0.08 0.12


tblVehicleEF UBUS 3.6400e-003 0.02


tblVehicleEF UBUS 0.64 0.29


tblVehicleEF UBUS 2.71 21.04


tblVehicleEF UBUS 0.25 0.17


tblVehicleEF UBUS 0.22 2.22


tblVehicleEF UBUS 1,559.19 1,281.30


tblVehicleEF UBUS 1.4020e-003 0.03


tblVehicleEF UBUS 8.13 3.34


tblVehicleEF SBUS 8.1750e-003 0.02


tblVehicleEF UBUS 1.10 0.28


tblVehicleEF SBUS 0.05 0.16


tblVehicleEF SBUS 1.7950e-003 8.0700e-003


tblVehicleEF SBUS 0.12 0.24


tblVehicleEF SBUS 4.3000e-005 0.00


tblVehicleEF SBUS 8.9000e-005 0.01


tblVehicleEF SBUS 8.4100e-004 3.4760e-003


tblVehicleEF SBUS 9.2040e-003 9.4530e-003


tblVehicleEF SBUS 1.1000e-005 2.4000e-005


tblVehicleEF SBUS 7.4670e-003 0.02


tblVehicleEF SBUS 2.7850e-003 1.6140e-003


tblVehicleEF SBUS 0.04 0.04


tblVehicleEF SBUS 1.7950e-003 8.0700e-003


tblVehicleEF SBUS 0.09 0.13


tblVehicleEF SBUS 4.3000e-005 0.00


tblVehicleEF SBUS 8.4100e-004 3.4760e-003
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2.0 Emissions Summary


tblWater SepticTankPercent 10.33 0.00


tblWoodstoves WoodstoveWoodMass 582.40 0.00


tblWater AnaerobicandFacultativeLagoonsPercent 2.21 0.00


tblWater SepticTankPercent 10.33 0.00


tblWater AerobicPercent 87.46 100.00


tblWater AnaerobicandFacultativeLagoonsPercent 2.21 0.00


tblVehicleEF UBUS 5.2320e-003 0.12


tblWater AerobicPercent 87.46 100.00


tblVehicleEF UBUS 1.12 0.34


tblVehicleEF UBUS 1.2000e-004 0.03


tblVehicleEF UBUS 9.9700e-004 0.01


tblVehicleEF UBUS 6.6000e-005 0.00


tblVehicleEF UBUS 2.7000e-005 2.0800e-004


tblVehicleEF UBUS 1.2400e-004 0.04


tblVehicleEF UBUS 4.7780e-003 0.11


tblVehicleEF UBUS 0.01 0.01


tblVehicleEF UBUS 0.02 0.05


tblVehicleEF UBUS 1.2000e-004 0.03


tblVehicleEF UBUS 9.9700e-004 0.01


tblVehicleEF UBUS 6.6000e-005 0.00


tblVehicleEF UBUS 4.3000e-005 1.3900e-004


tblVehicleEF UBUS 1.2400e-004 0.04


tblVehicleEF UBUS 7.1530e-003 7.6240e-003


tblVehicleEF UBUS 4.6640e-003 4.9730e-003


tblVehicleEF UBUS 4.6000e-005 1.5100e-004


tblVehicleEF UBUS 0.03 0.04
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30.3652 30.3652 9.8200e-
003


0.0000 30.6107


1.7300e-
003


0.0000 10.1174


Maximum 1.1590 0.1469 0.2553 3.5000e-004 0.0213 8.9000e-
004


0.0219 3.1800e-
003


8.9000e-
004


3.7400e-003 0.0000


5.0000e-
004


5.0000e-004 0.0000 10.0742 10.07421.2000e-004 0.0000 5.0000e-
004


5.0000e-004 0.00002024 0.7244 0.0469 0.0778


21.0785 21.0785 4.4400e-
003


0.0000 21.1896


9.8200e-
003


0.0000 30.6107


2023 1.1590 0.1007 0.1688 2.4000e-004 0.0000 8.9000e-
004


8.9000e-004 0.0000 8.9000e-
004


8.9000e-004 0.0000


5.7000e-
004


3.7400e-003 0.0000 30.3652 30.36523.5000e-004 0.0213 5.7000e-
004


0.0219 3.1800e-
003


2022 5.0500e-
003


0.1469 0.2553


N2O CO2e


Year tons/yr MT/yr


PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4


Mitigated Construction


ROG NOx CO SO2 Fugitive 
PM10


Exhaust 
PM10


PM10 Total Fugitive 
PM2.5


Exhaust 
PM2.5


30.3652 30.3652 9.8200e-
003


0.0000 30.6107


1.7300e-
003


0.0000 10.1174


Maximum 1.1674 0.1451 0.2132 3.5000e-004 0.0473 6.8400e-
003


0.0541 7.0600e-
003


6.2900e-
003


0.0134 0.0000


2.4300e-
003


2.4300e-003 0.0000 10.0742 10.07421.2000e-004 0.0000 2.5200e-
003


2.5200e-003 0.00002024 0.7286 0.0514 0.0753


21.0786 21.0786 4.4400e-
003


0.0000 21.1897


9.8200e-
003


0.0000 30.6107


2023 1.1674 0.1061 0.1582 2.4000e-004 0.0000 5.5300e-
003


5.5300e-003 0.0000 5.2800e-
003


5.2800e-003 0.0000


6.2900e-
003


0.0134 0.0000 30.3652 30.36523.5000e-004 0.0473 6.8400e-
003


0.0541 7.0600e-
003


2022 0.0152 0.1451 0.2132


N2O CO2e


Year tons/yr MT/yr


PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4


2.1 Overall Construction


Unmitigated Construction


ROG NOx CO SO2 Fugitive 
PM10


Exhaust 
PM10


PM10 Total Fugitive 
PM2.5


Exhaust 
PM2.5
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0.0000 20.8228 1.2306 0.0000 51.5876


0.0542 0.0454 948.3628


Waste 0.0000 0.0000 0.0000 0.0000 20.8228


7.2700e-
003


0.2327 0.0000 933.4770 933.47700.0101 0.9036 7.7600e-
003


0.9113 0.2254Mobile 0.7774 0.5366 4.6535


183.6301 183.6301 0.0154 3.4700e-003 185.0495


2.7700e-
003


1.6000e-004 11.7362


Energy 0.0102 0.0868 0.0369 5.5000e-004 7.0100e-
003


7.0100e-003 7.0100e-
003


7.0100e-003 0.0000


9.8100e-
003


9.8100e-003 0.0000 11.6182 11.61821.4000e-004 9.8100e-
003


9.8100e-003Area 1.2749 0.0268 1.6600


N2O CO2e


Category tons/yr MT/yr


PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4


2.2 Overall Operational


Unmitigated Operational


ROG NOx CO SO2 Fugitive 
PM10


Exhaust 
PM10


PM10 Total Fugitive 
PM2.5


Exhaust 
PM2.5


Highest 0.3477 0.3430


9 9-5-2024 9-30-2024 0.0004 0.0003


8 6-5-2024 9-4-2024 0.1892 0.1861


7 3-5-2024 6-4-2024 0.3461 0.3430


6 12-5-2023 3-4-2024 0.3428 0.3393


5 9-5-2023 12-4-2023 0.3439 0.3393


4 6-5-2023 9-4-2023 0.3477 0.3430


3 3-5-2023 6-4-2023 0.3477 0.3430


2 12-5-2022 3-4-2023 0.1632 0.1643


1 9-5-2022 12-4-2022 0.1172 0.1111


0.00 0.00 0.00


Quarter Start Date End Date Maximum Unmitigated ROG + NOX (tons/quarter) Maximum Mitigated ROG + NOX (tons/quarter)


N20 CO2e


Percent 
Reduction


1.18 2.66 -12.36 0.00 55.00 86.84 62.62 54.96 86.00 75.64 0.00 0.00 0.00


PM2.5 
Total


Bio- CO2 NBio-CO2 Total CO2 CH4Fugitive 
PM10


Exhaust 
PM10


PM10 Total Fugitive 
PM2.5


Exhaust 
PM2.5


ROG NOx CO SO2
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0.00 0.00 0.00


3.0 Construction Detail


Construction Phase


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


PM2.5 
Total


Bio- CO2 NBio-CO2 Total CO2 CH4Fugitive 
PM10


Exhaust 
PM10


PM10 Total Fugitive 
PM2.5


Exhaust 
PM2.5


ROG NOx CO SO2


1,138.9656 1,164.9289 1.3223 0.0604 1,215.9918


0.0194 0.0114 19.2557


Total 2.0625 0.6501 6.3504 0.0108 0.9036 0.0246 0.9282 0.2254 0.0241 0.2495 25.9633


0.0000 0.0000 5.1405 10.2403 15.38080.0000 0.0000Water


0.0000 20.8228 1.2306 0.0000 51.5876


0.0542 0.0454 948.3628


Waste 0.0000 0.0000 0.0000 0.0000 20.8228


7.2700e-
003


0.2327 0.0000 933.4770 933.47700.0101 0.9036 7.7600e-
003


0.9113 0.2254Mobile 0.7774 0.5366 4.6535


183.6301 183.6301 0.0154 3.4700e-003 185.0495


2.7700e-
003


1.6000e-004 11.7362


Energy 0.0102 0.0868 0.0369 5.5000e-004 7.0100e-
003


7.0100e-003 7.0100e-
003


7.0100e-003 0.0000


9.8100e-
003


9.8100e-003 0.0000 11.6182 11.61821.4000e-004 9.8100e-
003


9.8100e-003Area 1.2749 0.0268 1.6600


N2O CO2e


Category tons/yr MT/yr


PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4


Mitigated Operational


ROG NOx CO SO2 Fugitive 
PM10


Exhaust 
PM10


PM10 Total Fugitive 
PM2.5


Exhaust 
PM2.5


1,138.9656 1,164.9289 1.3223 0.0604 1,215.9918


0.0194 0.0114 19.2557


Total 2.0625 0.6501 6.3504 0.0108 0.9036 0.0246 0.9282 0.2254 0.0241 0.2495 25.9633


0.0000 0.0000 5.1405 10.2403 15.38080.0000 0.0000Water
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0.40Demolition Rubber Tired Dozers 0 0.00 247


0.36


Paving Rollers 2 0.70 80 0.38


Paving Paving Equipment 1 0.80 132


0.41


Paving Pavers 0 0.00 130 0.42


Grading Graders 0 0.00 187


0.20


Building Construction Generator Sets 0 0.00 84 0.74


Building Construction Forklifts 2 0.90 89


0.38


Grading Excavators 2 7.00 158 0.38


Demolition Excavators 2 7.00 158


0.73


Building Construction Cranes 0 0.00 231 0.29


Demolition Concrete/Industrial Saws 0 0.00 81


Load Factor


Architectural Coating Air Compressors 2 0.90 78 0.48


Phase Name Offroad Equipment Type Amount Usage Hours Horse Power


Acres of Grading (Site Preparation Phase): 4.38


Acres of Grading (Grading Phase): 0


Acres of Paving: 0


Residential Indoor: 534,321; Residential Outdoor: 178,107; Non-Residential Indoor: 0; Non-Residential Outdoor: 0; Striped Parking Area: 5,504 


OffRoad Equipment


5 382


7 Trenching Trenching 11/7/2022 1/27/2023 5 60


6 Architectural Coating Architectural Coating 2/6/2023 7/23/2024


5 382


5 Paving Paving 8/12/2024 9/6/2024 5 20


4 Building Construction Building Construction 2/6/2023 7/23/2024


5 10


3 Grading Grading 10/24/2022 11/4/2022 5 10


2 Site Preparation Site Preparation 10/10/2022 10/21/2022


Num Days 
Week


Num Days Phase Description


1 Demolition Demolition 9/5/2022 10/7/2022 5 25


Phase 
Number


Phase Name Phase Type Start Date End Date
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3.1 Mitigation Measures Construction


Use Cleaner Engines for Construction Equipment


Water Exposed Area


Reduce Vehicle Speed on Unpaved Roads


HHDT


Trenching 2 0.00 0.00 0.00 10.80 7.30 20.00 LD_Mix HDT_Mix HHDT


10.80 7.30 20.00 LD_Mix HDT_MixArchitectural Coating 4 0.00 0.00 0.00


HHDT


Paving 4 0.00 0.00 0.00 10.80 7.30 20.00 LD_Mix HDT_Mix HHDT


10.80 7.30 20.00 LD_Mix HDT_MixBuilding Construction 2 0.00 0.00 0.00


HHDT


Grading 3 0.00 0.00 0.00 10.80 7.30 20.00 LD_Mix HDT_Mix HHDT


10.80 7.30 20.00 LD_Mix HDT_MixSite Preparation 1 0.00 0.00 0.00


Vendor Vehicle 
Class


Hauling Vehicle
Class


Demolition 2 0.00 0.00 0.00 10.80 7.30 20.00 LD_Mix HDT_Mix HHDT


Hauling Trip 
Number


Worker Trip 
Length


Vendor Trip 
Length


Hauling Trip 
Length


Worker Vehicle 
Class


Trips and VMT


Phase Name Offroad Equipment 
Count


Worker Trip 
Number


Vendor Trip 
Number


0.37


Trenching Excavators 1 7.00 158 0.38


Trenching Tractors/Loaders/Backhoes 1 7.00 97


0.56


Architectural Coating Aerial Lifts 2 0.50 63 0.31


Paving Cement and Mortar Mixers 1 2.00 9


0.45


Site Preparation Graders 1 7.00 187 0.41


Building Construction Welders 0 0.00 46


0.37


Site Preparation Tractors/Loaders/Backhoes 0 0.00 97 0.37


Grading Tractors/Loaders/Backhoes 1 7.00 97


0.40


Building Construction Tractors/Loaders/Backhoes 0 0.00 97 0.37


Site Preparation Rubber Tired Dozers 0 0.00 247


Grading Rubber Tired Dozers 0 0.00 247 0.40
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0.0000 0.0000 0.0000 0.0000 0.0000


0.0000 0.0000 0.0000


Total 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000


0.0000 0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000Worker 0.0000 0.0000 0.0000


0.0000 0.0000 0.0000 0.0000 0.0000


0.0000 0.0000 0.0000


Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000


0.0000 0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000Hauling 0.0000 0.0000 0.0000


CH4 N2O CO2e


Category tons/yr MT/yr


Exhaust 
PM2.5


PM2.5 Total Bio- CO2 NBio- CO2 Total CO2SO2 Fugitive 
PM10


Exhaust 
PM10


PM10 Total Fugitive 
PM2.5


ROG NOx CO


3.2100e-
003


0.0000 10.0029


Unmitigated Construction Off-Site


1.7300e-
003


8.5400e-003 0.0000 9.9226 9.92261.1000e-004 0.0450 1.8800e-
003


0.0468 6.8100e-
003


Total 4.4300e-
003


0.0389 0.0712


9.9226 9.9226 3.2100e-
003


0.0000 10.0029


0.0000 0.0000 0.0000


Off-Road 4.4300e-
003


0.0389 0.0712 1.1000e-004 1.8800e-
003


1.8800e-003 1.7300e-
003


1.7300e-003 0.0000


0.0000 6.8100e-003 0.0000 0.0000 0.00000.0450 0.0000 0.0450 6.8100e-
003


Fugitive Dust


N2O CO2e


Category tons/yr MT/yr


PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4


Unmitigated Construction On-Site


ROG NOx CO SO2 Fugitive 
PM10


Exhaust 
PM10


PM10 Total Fugitive 
PM2.5


Exhaust 
PM2.5


3.2 Demolition - 2022
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3.3 Site Preparation - 2022


Unmitigated Construction On-Site


0.0000 0.0000 0.0000 0.0000 0.0000


0.0000 0.0000 0.0000


Total 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000


0.0000 0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000Worker 0.0000 0.0000 0.0000


0.0000 0.0000 0.0000 0.0000 0.0000


0.0000 0.0000 0.0000


Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000


0.0000 0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000Hauling 0.0000 0.0000 0.0000


CH4 N2O CO2e


Category tons/yr MT/yr


Exhaust 
PM2.5


PM2.5 Total Bio- CO2 NBio- CO2 Total CO2SO2 Fugitive 
PM10


Exhaust 
PM10


PM10 Total Fugitive 
PM2.5


ROG NOx CO


3.2100e-
003


0.0000 10.0029


Mitigated Construction Off-Site


1.9000e-
004


3.2500e-003 0.0000 9.9226 9.92261.1000e-004 0.0202 1.9000e-
004


0.0204 3.0600e-
003


Total 1.3900e-
003


0.0498 0.0857


9.9226 9.9226 3.2100e-
003


0.0000 10.0029


0.0000 0.0000 0.0000


Off-Road 1.3900e-
003


0.0498 0.0857 1.1000e-004 1.9000e-
004


1.9000e-004 1.9000e-
004


1.9000e-004 0.0000


0.0000 3.0600e-003 0.0000 0.0000 0.00000.0202 0.0000 0.0202 3.0600e-
003


Fugitive Dust


N2O CO2e


Category tons/yr MT/yr


PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4


Mitigated Construction On-Site


ROG NOx CO SO2 Fugitive 
PM10


Exhaust 
PM10


PM10 Total Fugitive 
PM2.5


Exhaust 
PM2.5
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Mitigated Construction On-Site


0.0000 0.0000 0.0000 0.0000 0.0000


0.0000 0.0000 0.0000


Total 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000


0.0000 0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000Worker 0.0000 0.0000 0.0000


0.0000 0.0000 0.0000 0.0000 0.0000


0.0000 0.0000 0.0000


Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000


0.0000 0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000Hauling 0.0000 0.0000 0.0000


CH4 N2O CO2e


Category tons/yr MT/yr


Exhaust 
PM2.5


PM2.5 Total Bio- CO2 NBio- CO2 Total CO2SO2 Fugitive 
PM10


Exhaust 
PM10


PM10 Total Fugitive 
PM2.5


ROG NOx CO


8.2000e-
004


0.0000 2.5576


Unmitigated Construction Off-Site


6.7000e-
004


9.2000e-004 0.0000 2.5371 2.53713.0000e-005 2.3200e-
003


7.3000e-
004


3.0500e-003 2.5000e-
004


Total 1.8100e-
003


0.0229 7.5100e-003


2.5371 2.5371 8.2000e-
004


0.0000 2.5576


0.0000 0.0000 0.0000


Off-Road 1.8100e-
003


0.0229 7.5100e-003 3.0000e-005 7.3000e-
004


7.3000e-004 6.7000e-
004


6.7000e-004 0.0000


0.0000 2.5000e-004 0.0000 0.0000 0.00002.3200e-
003


0.0000 2.3200e-003 2.5000e-
004


Fugitive Dust


N2O CO2e


Category tons/yr MT/yr


PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4ROG NOx CO SO2 Fugitive 
PM10


Exhaust 
PM10


PM10 Total Fugitive 
PM2.5


Exhaust 
PM2.5
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3.4 Grading - 2022


Unmitigated Construction On-Site


0.0000 0.0000 0.0000 0.0000 0.0000


0.0000 0.0000 0.0000


Total 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000


0.0000 0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000Worker 0.0000 0.0000 0.0000


0.0000 0.0000 0.0000 0.0000 0.0000


0.0000 0.0000 0.0000


Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000


0.0000 0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000Hauling 0.0000 0.0000 0.0000


CH4 N2O CO2e


Category tons/yr MT/yr


Exhaust 
PM2.5


PM2.5 Total Bio- CO2 NBio- CO2 Total CO2SO2 Fugitive 
PM10


Exhaust 
PM10


PM10 Total Fugitive 
PM2.5


ROG NOx CO


8.2000e-
004


0.0000 2.5576


Mitigated Construction Off-Site


5.0000e-
005


1.6000e-004 0.0000 2.5371 2.53713.0000e-005 1.0500e-
003


5.0000e-
005


1.1000e-003 1.1000e-
004


Total 4.7000e-
004


7.6100e-
003


0.0153


2.5371 2.5371 8.2000e-
004


0.0000 2.5576


0.0000 0.0000 0.0000


Off-Road 4.7000e-
004


7.6100e-
003


0.0153 3.0000e-005 5.0000e-
005


5.0000e-005 5.0000e-
005


5.0000e-005 0.0000


0.0000 1.1000e-004 0.0000 0.0000 0.00001.0500e-
003


0.0000 1.0500e-003 1.1000e-
004


Fugitive Dust


N2O CO2e


Category tons/yr MT/yr


PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4ROG NOx CO SO2 Fugitive 
PM10


Exhaust 
PM10


PM10 Total Fugitive 
PM2.5


Exhaust 
PM2.5
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Mitigated Construction On-Site


0.0000 0.0000 0.0000 0.0000 0.0000


0.0000 0.0000 0.0000


Total 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000


0.0000 0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000Worker 0.0000 0.0000 0.0000


0.0000 0.0000 0.0000 0.0000 0.0000


0.0000 0.0000 0.0000


Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000


0.0000 0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000Hauling 0.0000 0.0000 0.0000


CH4 N2O CO2e


Category tons/yr MT/yr


Exhaust 
PM2.5


PM2.5 Total Bio- CO2 NBio- CO2 Total CO2SO2 Fugitive 
PM10


Exhaust 
PM10


PM10 Total Fugitive 
PM2.5


ROG NOx CO


1.6700e-
003


0.0000 5.2064


Unmitigated Construction Off-Site


1.0500e-
003


1.0500e-003 0.0000 5.1647 5.16476.0000e-005 1.0000e-
005


1.1500e-
003


1.1600e-003 0.0000Total 2.4900e-
003


0.0229 0.0383


5.1647 5.1647 1.6700e-
003


0.0000 5.2064


0.0000 0.0000 0.0000


Off-Road 2.4900e-
003


0.0229 0.0383 6.0000e-005 1.1500e-
003


1.1500e-003 1.0500e-
003


1.0500e-003 0.0000


0.0000 0.0000 0.0000 0.0000 0.00001.0000e-
005


0.0000 1.0000e-005 0.0000Fugitive Dust


N2O CO2e


Category tons/yr MT/yr


PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4ROG NOx CO SO2 Fugitive 
PM10


Exhaust 
PM10


PM10 Total Fugitive 
PM2.5


Exhaust 
PM2.5
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3.5 Building Construction - 2023


Unmitigated Construction On-Site


0.0000 0.0000 0.0000 0.0000 0.0000


0.0000 0.0000 0.0000


Total 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000


0.0000 0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000Worker 0.0000 0.0000 0.0000


0.0000 0.0000 0.0000 0.0000 0.0000


0.0000 0.0000 0.0000


Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000


0.0000 0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000Hauling 0.0000 0.0000 0.0000


CH4 N2O CO2e


Category tons/yr MT/yr


Exhaust 
PM2.5


PM2.5 Total Bio- CO2 NBio- CO2 Total CO2SO2 Fugitive 
PM10


Exhaust 
PM10


PM10 Total Fugitive 
PM2.5


ROG NOx CO


1.6700e-
003


0.0000 5.2064


Mitigated Construction Off-Site


1.0000e-
004


1.0000e-004 0.0000 5.1647 5.16476.0000e-005 1.0000e-
005


1.0000e-
004


1.1000e-004 0.0000Total 8.6000e-
004


0.0259 0.0445


5.1647 5.1647 1.6700e-
003


0.0000 5.2064


0.0000 0.0000 0.0000


Off-Road 8.6000e-
004


0.0259 0.0445 6.0000e-005 1.0000e-
004


1.0000e-004 1.0000e-
004


1.0000e-004 0.0000


0.0000 0.0000 0.0000 0.0000 0.00001.0000e-
005


0.0000 1.0000e-005 0.0000Fugitive Dust


N2O CO2e


Category tons/yr MT/yr


PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4ROG NOx CO SO2 Fugitive 
PM10


Exhaust 
PM10


PM10 Total Fugitive 
PM2.5


Exhaust 
PM2.5
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Mitigated Construction On-Site


0.0000 0.0000 0.0000 0.0000 0.0000


0.0000 0.0000 0.0000


Total 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000


0.0000 0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000Worker 0.0000 0.0000 0.0000


0.0000 0.0000 0.0000 0.0000 0.0000


0.0000 0.0000 0.0000


Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000


0.0000 0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000Hauling 0.0000 0.0000 0.0000


N2O CO2e


Category tons/yr MT/yr


PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4


Unmitigated Construction Off-Site


ROG NOx CO SO2 Fugitive 
PM10


Exhaust 
PM10


PM10 Total Fugitive 
PM2.5


Exhaust 
PM2.5


3.5503 3.5503 1.1500e-
003


0.0000 3.5790


1.1500e-
003


0.0000 3.5790


Total 2.7100e-
003


0.0254 0.0303 4.0000e-005 1.5700e-
003


1.5700e-003 1.4400e-
003


1.4400e-003 0.0000


1.4400e-
003


1.4400e-003 0.0000 3.5503 3.55034.0000e-005 1.5700e-
003


1.5700e-003Off-Road 2.7100e-
003


0.0254 0.0303


N2O CO2e


Category tons/yr MT/yr


PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4ROG NOx CO SO2 Fugitive 
PM10


Exhaust 
PM10


PM10 Total Fugitive 
PM2.5


Exhaust 
PM2.5
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N2O CO2ePM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4


3.5 Building Construction - 2024


Unmitigated Construction On-Site


ROG NOx CO SO2 Fugitive 
PM10


Exhaust 
PM10


PM10 Total Fugitive 
PM2.5


Exhaust 
PM2.5


0.0000 0.0000 0.0000 0.0000 0.0000


0.0000 0.0000 0.0000


Total 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000


0.0000 0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000Worker 0.0000 0.0000 0.0000


0.0000 0.0000 0.0000 0.0000 0.0000


0.0000 0.0000 0.0000


Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000


0.0000 0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000Hauling 0.0000 0.0000 0.0000


N2O CO2e


Category tons/yr MT/yr


PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4


Mitigated Construction Off-Site


ROG NOx CO SO2 Fugitive 
PM10


Exhaust 
PM10


PM10 Total Fugitive 
PM2.5


Exhaust 
PM2.5


3.5503 3.5503 1.1500e-
003


0.0000 3.5790


1.1500e-
003


0.0000 3.5790


Total 9.1000e-
004


0.0178 0.0307 4.0000e-005 7.0000e-
005


7.0000e-005 7.0000e-
005


7.0000e-005 0.0000


7.0000e-
005


7.0000e-005 0.0000 3.5503 3.55034.0000e-005 7.0000e-
005


7.0000e-005Off-Road 9.1000e-
004


0.0178 0.0307


N2O CO2e


Category tons/yr MT/yr


PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4ROG NOx CO SO2 Fugitive 
PM10


Exhaust 
PM10


PM10 Total Fugitive 
PM2.5


Exhaust 
PM2.5
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N2O CO2e


Category tons/yr MT/yr


PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4


Mitigated Construction On-Site


ROG NOx CO SO2 Fugitive 
PM10


Exhaust 
PM10


PM10 Total Fugitive 
PM2.5


Exhaust 
PM2.5


0.0000 0.0000 0.0000 0.0000 0.0000


0.0000 0.0000 0.0000


Total 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000


0.0000 0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000Worker 0.0000 0.0000 0.0000


0.0000 0.0000 0.0000 0.0000 0.0000


0.0000 0.0000 0.0000


Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000


0.0000 0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000Hauling 0.0000 0.0000 0.0000


N2O CO2e


Category tons/yr MT/yr


PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4


Unmitigated Construction Off-Site


ROG NOx CO SO2 Fugitive 
PM10


Exhaust 
PM10


PM10 Total Fugitive 
PM2.5


Exhaust 
PM2.5


2.2208 2.2208 7.2000e-
004


0.0000 2.2388


7.2000e-
004


0.0000 2.2388


Total 1.5600e-
003


0.0146 0.0188 3.0000e-005 8.4000e-
004


8.4000e-004 7.8000e-
004


7.8000e-004 0.0000


7.8000e-
004


7.8000e-004 0.0000 2.2208 2.22083.0000e-005 8.4000e-
004


8.4000e-004Off-Road 1.5600e-
003


0.0146 0.0188


Category tons/yr MT/yr
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2.6000e-
004


0.0000 0.88242.3000e-
004


2.3000e-004 0.0000 0.8759 0.87591.0000e-005 2.5000e-
004


2.5000e-004Off-Road 5.7000e-
004


5.0800e-
003


6.5800e-003


N2O CO2e


Category tons/yr MT/yr


PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4


3.6 Paving - 2024


Unmitigated Construction On-Site


ROG NOx CO SO2 Fugitive 
PM10


Exhaust 
PM10


PM10 Total Fugitive 
PM2.5


Exhaust 
PM2.5


0.0000 0.0000 0.0000 0.0000 0.0000


0.0000 0.0000 0.0000


Total 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000


0.0000 0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000Worker 0.0000 0.0000 0.0000


0.0000 0.0000 0.0000 0.0000 0.0000


0.0000 0.0000 0.0000


Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000


0.0000 0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000Hauling 0.0000 0.0000 0.0000


N2O CO2e


Category tons/yr MT/yr


PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4


Mitigated Construction Off-Site


ROG NOx CO SO2 Fugitive 
PM10


Exhaust 
PM10


PM10 Total Fugitive 
PM2.5


Exhaust 
PM2.5


2.2208 2.2208 7.2000e-
004


0.0000 2.2388


7.2000e-
004


0.0000 2.2388


Total 5.7000e-
004


0.0111 0.0192 3.0000e-005 4.0000e-
005


4.0000e-005 4.0000e-
005


4.0000e-005 0.0000


4.0000e-
005


4.0000e-005 0.0000 2.2208 2.22083.0000e-005 4.0000e-
005


4.0000e-005Off-Road 5.7000e-
004


0.0111 0.0192
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2.6000e-
004


0.0000 0.88241.0000e-
005


1.0000e-005 0.0000 0.8759 0.87591.0000e-005 1.0000e-
005


1.0000e-005Off-Road 1.5000e-
004


3.8100e-
003


6.5700e-003


N2O CO2e


Category tons/yr MT/yr


PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4


Mitigated Construction On-Site


ROG NOx CO SO2 Fugitive 
PM10


Exhaust 
PM10


PM10 Total Fugitive 
PM2.5


Exhaust 
PM2.5


0.0000 0.0000 0.0000 0.0000 0.0000


0.0000 0.0000 0.0000


Total 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000


0.0000 0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000Worker 0.0000 0.0000 0.0000


0.0000 0.0000 0.0000 0.0000 0.0000


0.0000 0.0000 0.0000


Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000


0.0000 0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000Hauling 0.0000 0.0000 0.0000


CH4 N2O CO2e


Category tons/yr MT/yr


Exhaust 
PM2.5


PM2.5 Total Bio- CO2 NBio- CO2 Total CO2SO2 Fugitive 
PM10


Exhaust 
PM10


PM10 Total Fugitive 
PM2.5


ROG NOx CO


2.6000e-
004


0.0000 0.8824


Unmitigated Construction Off-Site


2.3000e-
004


2.3000e-004 0.0000 0.8759 0.87591.0000e-005 2.5000e-
004


2.5000e-004Total 5.7000e-
004


5.0800e-
003


6.5800e-003


0.0000 0.0000 0.0000 0.0000 0.0000Paving 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
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0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.00000.0000 0.0000Archit. Coating 1.1544


N2O CO2e


Category tons/yr MT/yr


PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4


3.7 Architectural Coating - 2023


Unmitigated Construction On-Site


ROG NOx CO SO2 Fugitive 
PM10


Exhaust 
PM10


PM10 Total Fugitive 
PM2.5


Exhaust 
PM2.5


0.0000 0.0000 0.0000 0.0000 0.0000


0.0000 0.0000 0.0000


Total 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000


0.0000 0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000Worker 0.0000 0.0000 0.0000


0.0000 0.0000 0.0000 0.0000 0.0000


0.0000 0.0000 0.0000


Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000


0.0000 0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000Hauling 0.0000 0.0000 0.0000


CH4 N2O CO2e


Category tons/yr MT/yr


Exhaust 
PM2.5


PM2.5 Total Bio- CO2 NBio- CO2 Total CO2SO2 Fugitive 
PM10


Exhaust 
PM10


PM10 Total Fugitive 
PM2.5


ROG NOx CO


2.6000e-
004


0.0000 0.8824


Mitigated Construction Off-Site


1.0000e-
005


1.0000e-005 0.0000 0.8759 0.87591.0000e-005 1.0000e-
005


1.0000e-005Total 1.5000e-
004


3.8100e-
003


6.5700e-003


0.0000 0.0000 0.0000 0.0000 0.0000Paving 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
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0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.00000.0000 0.0000Archit. Coating 1.1544


N2O CO2e


Category tons/yr MT/yr


PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4


Mitigated Construction On-Site


ROG NOx CO SO2 Fugitive 
PM10


Exhaust 
PM10


PM10 Total Fugitive 
PM2.5


Exhaust 
PM2.5


0.0000 0.0000 0.0000 0.0000 0.0000


0.0000 0.0000 0.0000


Total 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000


0.0000 0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000Worker 0.0000 0.0000 0.0000


0.0000 0.0000 0.0000 0.0000 0.0000


0.0000 0.0000 0.0000


Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000


0.0000 0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000Hauling 0.0000 0.0000 0.0000


CH4 N2O CO2e


Category tons/yr MT/yr


Exhaust 
PM2.5


PM2.5 Total Bio- CO2 NBio- CO2 Total CO2SO2 Fugitive 
PM10


Exhaust 
PM10


PM10 Total Fugitive 
PM2.5


ROG NOx CO


1.2400e-
003


0.0000 11.1853


Unmitigated Construction Off-Site


2.6200e-
003


2.6200e-003 0.0000 11.1544 11.15441.3000e-004 2.6300e-
003


2.6300e-003Total 1.1617 0.0537 0.0798


11.1544 11.1544 1.2400e-
003


0.0000 11.1853Off-Road 7.2600e-
003


0.0537 0.0798 1.3000e-004 2.6300e-
003


2.6300e-003 2.6200e-
003


2.6200e-003 0.0000







CalEEMod Version: CalEEMod.2020.4.0 Page 1 of 1


Date: 10/13/2021 4:13 PM


1500 Fitzgerald Dr, Pinole Vista - Contra Costa County, Annual


EMFAC Off-Model Adjustment Factors for Gasoline Light Duty Vehicle to Account for the SAFE Vehicle Rule Not Applied


0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.00000.0000 0.0000Archit. Coating 0.7221


N2O CO2e


Category tons/yr MT/yr


PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4


3.7 Architectural Coating - 2024


Unmitigated Construction On-Site


ROG NOx CO SO2 Fugitive 
PM10


Exhaust 
PM10


PM10 Total Fugitive 
PM2.5


Exhaust 
PM2.5


0.0000 0.0000 0.0000 0.0000 0.0000


0.0000 0.0000 0.0000


Total 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000


0.0000 0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000Worker 0.0000 0.0000 0.0000


0.0000 0.0000 0.0000 0.0000 0.0000


0.0000 0.0000 0.0000


Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000


0.0000 0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000Hauling 0.0000 0.0000 0.0000


CH4 N2O CO2e


Category tons/yr MT/yr


Exhaust 
PM2.5


PM2.5 Total Bio- CO2 NBio- CO2 Total CO2SO2 Fugitive 
PM10


Exhaust 
PM10


PM10 Total Fugitive 
PM2.5


ROG NOx CO


1.2400e-
003


0.0000 11.1853


Mitigated Construction Off-Site


7.0000e-
004


7.0000e-004 0.0000 11.1544 11.15441.3000e-004 7.0000e-
004


7.0000e-004Total 1.1570 0.0511 0.0832


11.1544 11.1544 1.2400e-
003


0.0000 11.1853Off-Road 2.5200e-
003


0.0511 0.0832 1.3000e-004 7.0000e-
004


7.0000e-004 7.0000e-
004


7.0000e-004 0.0000
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0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.00000.0000 0.0000Archit. Coating 0.7221


N2O CO2e


Category tons/yr MT/yr


PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4


Mitigated Construction On-Site


ROG NOx CO SO2 Fugitive 
PM10


Exhaust 
PM10


PM10 Total Fugitive 
PM2.5


Exhaust 
PM2.5


0.0000 0.0000 0.0000 0.0000 0.0000


0.0000 0.0000 0.0000


Total 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000


0.0000 0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000Worker 0.0000 0.0000 0.0000


0.0000 0.0000 0.0000 0.0000 0.0000


0.0000 0.0000 0.0000


Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000


0.0000 0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000Hauling 0.0000 0.0000 0.0000


CH4 N2O CO2e


Category tons/yr MT/yr


Exhaust 
PM2.5


PM2.5 Total Bio- CO2 NBio- CO2 Total CO2SO2 Fugitive 
PM10


Exhaust 
PM10


PM10 Total Fugitive 
PM2.5


ROG NOx CO


7.5000e-
004


0.0000 6.9963


Unmitigated Construction Off-Site


1.4200e-
003


1.4200e-003 0.0000 6.9775 6.97758.0000e-005 1.4300e-
003


1.4300e-003Total 0.7264 0.0317 0.0499


6.9775 6.9775 7.5000e-
004


0.0000 6.9963Off-Road 4.3000e-
003


0.0317 0.0499 8.0000e-005 1.4300e-
003


1.4300e-003 1.4200e-
003


1.4200e-003 0.0000
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4.1200e-
003


0.0000 12.84382.8400e-
003


2.8400e-003 0.0000 12.7408 12.74081.5000e-004 3.0800e-
003


3.0800e-003Off-Road 6.4300e-
003


0.0605 0.0963


N2O CO2e


Category tons/yr MT/yr


PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4


3.8 Trenching - 2022


Unmitigated Construction On-Site


ROG NOx CO SO2 Fugitive 
PM10


Exhaust 
PM10


PM10 Total Fugitive 
PM2.5


Exhaust 
PM2.5


0.0000 0.0000 0.0000 0.0000 0.0000


0.0000 0.0000 0.0000


Total 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000


0.0000 0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000Worker 0.0000 0.0000 0.0000


0.0000 0.0000 0.0000 0.0000 0.0000


0.0000 0.0000 0.0000


Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000


0.0000 0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000Hauling 0.0000 0.0000 0.0000


CH4 N2O CO2e


Category tons/yr MT/yr


Exhaust 
PM2.5


PM2.5 Total Bio- CO2 NBio- CO2 Total CO2SO2 Fugitive 
PM10


Exhaust 
PM10


PM10 Total Fugitive 
PM2.5


ROG NOx CO


7.5000e-
004


0.0000 6.9963


Mitigated Construction Off-Site


4.4000e-
004


4.4000e-004 0.0000 6.9774 6.97748.0000e-005 4.4000e-
004


4.4000e-004Total 0.7237 0.0320 0.0521


6.9774 6.9774 7.5000e-
004


0.0000 6.9963Off-Road 1.5800e-
003


0.0320 0.0521 8.0000e-005 4.4000e-
004


4.4000e-004 4.4000e-
004


4.4000e-004 0.0000
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12.7408 12.7408 4.1200e-
003


0.0000 12.8438


4.1200e-
003


0.0000 12.8438


Total 2.3300e-
003


0.0637 0.1097 1.5000e-004 2.4000e-
004


2.4000e-004 2.4000e-
004


2.4000e-004 0.0000


2.4000e-
004


2.4000e-004 0.0000 12.7408 12.74081.5000e-004 2.4000e-
004


2.4000e-004Off-Road 2.3300e-
003


0.0637 0.1097


N2O CO2e


Category tons/yr MT/yr


PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4


Mitigated Construction On-Site


ROG NOx CO SO2 Fugitive 
PM10


Exhaust 
PM10


PM10 Total Fugitive 
PM2.5


Exhaust 
PM2.5


0.0000 0.0000 0.0000 0.0000 0.0000


0.0000 0.0000 0.0000


Total 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000


0.0000 0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000Worker 0.0000 0.0000 0.0000


0.0000 0.0000 0.0000 0.0000 0.0000


0.0000 0.0000 0.0000


Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000


0.0000 0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000Hauling 0.0000 0.0000 0.0000


N2O CO2e


Category tons/yr MT/yr


PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4


Unmitigated Construction Off-Site


ROG NOx CO SO2 Fugitive 
PM10


Exhaust 
PM10


PM10 Total Fugitive 
PM2.5


Exhaust 
PM2.5


12.7408 12.7408 4.1200e-
003


0.0000 12.8438Total 6.4300e-
003


0.0605 0.0963 1.5000e-004 3.0800e-
003


3.0800e-003 2.8400e-
003


2.8400e-003 0.0000
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6.3738 6.3738 2.0600e-
003


0.0000 6.4253


2.0600e-
003


0.0000 6.4253


Total 2.9800e-
003


0.0270 0.0481 7.0000e-005 1.3300e-
003


1.3300e-003 1.2200e-
003


1.2200e-003 0.0000


1.2200e-
003


1.2200e-003 0.0000 6.3738 6.37387.0000e-005 1.3300e-
003


1.3300e-003Off-Road 2.9800e-
003


0.0270 0.0481


N2O CO2e


Category tons/yr MT/yr


PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4


3.8 Trenching - 2023


Unmitigated Construction On-Site


ROG NOx CO SO2 Fugitive 
PM10


Exhaust 
PM10


PM10 Total Fugitive 
PM2.5


Exhaust 
PM2.5


0.0000 0.0000 0.0000 0.0000 0.0000


0.0000 0.0000 0.0000


Total 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000


0.0000 0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000Worker 0.0000 0.0000 0.0000


0.0000 0.0000 0.0000 0.0000 0.0000


0.0000 0.0000 0.0000


Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000


0.0000 0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000Hauling 0.0000 0.0000 0.0000


N2O CO2e


Category tons/yr MT/yr


PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4


Mitigated Construction Off-Site


ROG NOx CO SO2 Fugitive 
PM10


Exhaust 
PM10


PM10 Total Fugitive 
PM2.5


Exhaust 
PM2.5
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Mitigated Construction Off-Site


6.3738 6.3738 2.0600e-
003


0.0000 6.4253


2.0600e-
003


0.0000 6.4253


Total 1.1700e-
003


0.0318 0.0549 7.0000e-005 1.2000e-
004


1.2000e-004 1.2000e-
004


1.2000e-004 0.0000


1.2000e-
004


1.2000e-004 0.0000 6.3738 6.37387.0000e-005 1.2000e-
004


1.2000e-004Off-Road 1.1700e-
003


0.0318 0.0549


N2O CO2e


Category tons/yr MT/yr


PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4


Mitigated Construction On-Site


ROG NOx CO SO2 Fugitive 
PM10


Exhaust 
PM10


PM10 Total Fugitive 
PM2.5


Exhaust 
PM2.5


0.0000 0.0000 0.0000 0.0000 0.0000


0.0000 0.0000 0.0000


Total 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000


0.0000 0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000Worker 0.0000 0.0000 0.0000


0.0000 0.0000 0.0000 0.0000 0.0000


0.0000 0.0000 0.0000


Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000


0.0000 0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000Hauling 0.0000 0.0000 0.0000


N2O CO2e


Category tons/yr MT/yr


PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4


Unmitigated Construction Off-Site


ROG NOx CO SO2 Fugitive 
PM10


Exhaust 
PM10


PM10 Total Fugitive 
PM2.5


Exhaust 
PM2.5
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0.0542 0.0454 948.3628


948.3628


Unmitigated 0.7774 0.5366 4.6535 0.0101 0.9036 7.7600e-
003


0.9113 0.2254 7.2700e-
003


0.2327 0.0000 933.4770 933.4770


0.0000 933.4770 933.4770 0.0542 0.0454


CO2e


Category tons/yr MT/yr


Mitigated 0.7774 0.5366 4.6535 0.0101 0.9036 7.7600e-
003


0.9113 0.2254 7.2700e-
003


0.2327


Bio- CO2 NBio- CO2 Total CO2 CH4 N2OExhaust 
PM10


PM10 Total Fugitive 
PM2.5


Exhaust 
PM2.5


PM2.5 Total


4.0 Operational Detail - Mobile


4.1 Mitigation Measures Mobile


ROG NOx CO SO2 Fugitive 
PM10


0.0000 0.0000 0.0000 0.0000 0.0000


0.0000 0.0000 0.0000


Total 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000


0.0000 0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000Worker 0.0000 0.0000 0.0000


0.0000 0.0000 0.0000 0.0000 0.0000


0.0000 0.0000 0.0000


Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000


0.0000 0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000Hauling 0.0000 0.0000 0.0000


N2O CO2e


Category tons/yr MT/yr


PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4ROG NOx CO SO2 Fugitive 
PM10


Exhaust 
PM10


PM10 Total Fugitive 
PM2.5


Exhaust 
PM2.5
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CH4 N2O CO2e


Category tons/yr MT/yr


Exhaust 
PM2.5


PM2.5 Total Bio- CO2 NBio- CO2 Total CO2SO2 Fugitive 
PM10


Exhaust 
PM10


PM10 Total Fugitive 
PM2.5


ROG NOx CO


0.000735 0.003381


5.0 Energy Detail


Historical Energy Use: N


5.1 Mitigation Measures Energy


0.000481 0.024730 0.000735 0.003381


Parking Lot 0.508087 0.043691 0.221929 0.144147 0.028890 0.006646 0.008853 0.007902 0.000528 0.000481 0.024730


0.028890 0.006646 0.008853 0.007902 0.000528Apartments Mid Rise 0.508087 0.043691 0.221929 0.144147


OBUS UBUS MCY SBUS MHMDV LHD1 LHD2 MHD HHD


4.4 Fleet Mix


Land Use LDA LDT1 LDT2


0.00 0.00 0 0 0Parking Lot 9.50 7.30 7.30 0.00


15.00 54.00 86 11 3Apartments Mid Rise 10.80 4.80 5.70 31.00


H-S or C-C H-O or C-NW Primary Diverted Pass-byLand Use H-W or C-W H-S or C-C H-O or C-NW H-W or C-W


4.3 Trip Type Information


Miles Trip % Trip Purpose %


Total 1,213.12 1,094.93 912.07 2,663,505 2,663,505


Parking Lot 0.00 0.00 0.00


Annual VMT


Apartments Mid Rise 1,213.12 1,094.93 912.07 2,663,505 2,663,505


Land Use Weekday Saturday Sunday Annual VMT


4.2 Trip Summary Information


Average Daily Trip Rate Unmitigated Mitigated
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CH4 N2O CO2e


Land Use kBTU/yr tons/yr MT/yr


Exhaust 
PM2.5


PM2.5 Total Bio- CO2 NBio- CO2 Total CO2


Mitigated


NaturalGa
s Use


ROG NOx CO SO2 Fugitive 
PM10


Exhaust 
PM10


PM10 Total Fugitive 
PM2.5


100.4729 100.4729 1.9300e-003 1.8400e-
003


101.0700


0.0000 0.0000


Total 0.0102 0.0868 0.0369 5.5000e-
004


7.0100e-003 7.0100e-
003


7.0100e-
003


7.0100e-003 0.0000


0.0000 0.0000 0.0000 0.0000 0.0000


100.4729 1.9300e-003 1.8400e-
003


101.0700


Parking Lot 0 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000


7.0100e-
003


7.0100e-003 0.0000 100.47290.0369 5.5000e-
004


7.0100e-003 7.0100e-
003


Apartments Mid 
Rise


1.88279e+
006


0.0102 0.0868


CH4 N2O CO2e


Land Use kBTU/yr tons/yr MT/yr


Exhaust 
PM2.5


PM2.5 Total Bio- CO2 NBio- CO2 Total CO2


5.2 Energy by Land Use - NaturalGas


Unmitigated


NaturalGa
s Use


ROG NOx CO SO2 Fugitive 
PM10


Exhaust 
PM10


PM10 Total Fugitive 
PM2.5


100.4729 100.4729 1.9300e-
003


1.8400e-003 101.0700


1.9300e-
003


1.8400e-003 101.0700


NaturalGas 
Unmitigated


0.0102 0.0868 0.0369 5.5000e-004 7.0100e-
003


7.0100e-003 7.0100e-
003


7.0100e-003 0.0000


7.0100e-
003


7.0100e-003 0.0000 100.4729 100.47295.5000e-004 7.0100e-
003


7.0100e-003NaturalGas 
Mitigated


0.0102 0.0868 0.0369


83.1572 83.1572 0.0135 1.6300e-003 83.9795


0.0135 1.6300e-003 83.9795


Electricity 
Unmitigated


0.0000 0.0000 0.0000 0.0000 0.0000


0.0000 0.0000 0.0000 83.1572 83.15720.0000 0.0000Electricity Mitigated







CalEEMod Version: CalEEMod.2020.4.0 Page 1 of 1


Date: 10/13/2021 4:13 PM


1500 Fitzgerald Dr, Pinole Vista - Contra Costa County, Annual


EMFAC Off-Model Adjustment Factors for Gasoline Light Duty Vehicle to Account for the SAFE Vehicle Rule Not Applied


Land Use kWh/yr t
o
n


MT/yr


Apartments Mid 
Rise


866661 80.1867 0.0130 1.5700e-003 80.9796


Mitigated


Electricity 
Use


Total CO2 CH4 N2O CO2e


6.0000e-005 2.9999


Total 83.1572 0.0135 1.6300e-003 83.9795


Parking Lot 32105.5 2.9705 4.8000e-004


Land Use kWh/yr t
o
n


MT/yr


Apartments Mid 
Rise


866661 80.1867 0.0130 1.5700e-003 80.9796


5.3 Energy by Land Use - Electricity


Unmitigated


Electricity 
Use


Total CO2 CH4 N2O CO2e


100.4729 100.4729 1.9300e-003 1.8400e-
003


101.0700


0.0000 0.0000


Total 0.0102 0.0868 0.0369 5.5000e-
004


7.0100e-003 7.0100e-
003


7.0100e-
003


7.0100e-003 0.0000


0.0000 0.0000 0.0000 0.0000 0.0000


100.4729 1.9300e-003 1.8400e-
003


101.0700


Parking Lot 0 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000


7.0100e-
003


7.0100e-003 0.0000 100.47290.0369 5.5000e-
004


7.0100e-003 7.0100e-
003


Apartments Mid 
Rise


1.88279e+
006


0.0102 0.0868
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0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.00000.0000 0.0000Architectural 
Coating


0.1877


CH4 N2O CO2e


SubCategory tons/yr MT/yr


Exhaust 
PM2.5


PM2.5 Total Bio- CO2 NBio- CO2 Total CO2SO2 Fugitive 
PM10


Exhaust 
PM10


PM10 Total Fugitive 
PM2.5


ROG NOx CO


2.7700e-
003


1.6000e-004 11.7362


6.2 Area by SubCategory


Unmitigated


11.7362


Unmitigated 1.2749 0.0268 1.6600 1.4000e-004 9.8100e-
003


9.8100e-003 9.8100e-
003


9.8100e-003 0.0000 11.6182 11.6182


0.0000 11.6182 11.6182 2.7700e-
003


1.6000e-004


CO2e


Category tons/yr MT/yr


Mitigated 1.2749 0.0268 1.6600 1.4000e-004 9.8100e-
003


9.8100e-003 9.8100e-
003


9.8100e-003


Bio- CO2 NBio- CO2 Total CO2 CH4 N2OExhaust 
PM10


PM10 Total Fugitive 
PM2.5


Exhaust 
PM2.5


PM2.5 Total


6.0 Area Detail


6.1 Mitigation Measures Area


ROG NOx CO SO2 Fugitive 
PM10


6.0000e-005 2.9999


Total 83.1572 0.0135 1.6300e-003 83.9795


Parking Lot 32105.5 2.9705 4.8000e-004
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2.7700e-
003


1.6000e-004 11.7362


7.0 Water Detail


7.1 Mitigation Measures Water


9.8100e-
003


9.8100e-003 0.0000 11.6182 11.61821.4000e-004 9.8100e-
003


9.8100e-003Total 1.2749 0.0268 1.6600


2.7096 2.7096 2.6000e-
003


0.0000 2.7747


1.7000e-
004


1.6000e-004 8.9615


Landscaping 0.0499 0.0191 1.6568 9.0000e-005 9.1900e-
003


9.1900e-003 9.1900e-
003


9.1900e-003 0.0000


6.2000e-
004


6.2000e-004 0.0000 8.9085 8.90855.0000e-005 6.2000e-
004


6.2000e-004Hearth 9.0000e-
004


7.6900e-003 3.2700e-
003


0.0000 0.0000 0.0000 0.0000 0.0000


0.0000 0.0000 0.0000


Consumer 
Products


1.0364 0.0000 0.0000 0.0000 0.0000 0.0000


0.0000 0.0000 0.0000 0.0000 0.00000.0000 0.0000Architectural 
Coating


0.1877


CH4 N2O CO2e


SubCategory tons/yr MT/yr


Exhaust 
PM2.5


PM2.5 Total Bio- CO2 NBio- CO2 Total CO2SO2 Fugitive 
PM10


Exhaust 
PM10


PM10 Total Fugitive 
PM2.5


ROG NOx CO


2.7700e-
003


1.6000e-004 11.7362


Mitigated


9.8100e-
003


9.8100e-003 0.0000 11.6182 11.61821.4000e-004 9.8100e-
003


9.8100e-003Total 1.2749 0.0268 1.6600


2.7096 2.7096 2.6000e-
003


0.0000 2.7747


1.7000e-
004


1.6000e-004 8.9615


Landscaping 0.0499 0.0191 1.6568 9.0000e-005 9.1900e-
003


9.1900e-003 9.1900e-
003


9.1900e-003 0.0000


6.2000e-
004


6.2000e-004 0.0000 8.9085 8.90855.0000e-005 6.2000e-
004


6.2000e-004Hearth 9.0000e-
004


7.6900e-003 3.2700e-
003


0.0000 0.0000 0.0000 0.0000 0.0000Consumer 
Products


1.0364 0.0000 0.0000 0.0000 0.0000 0.0000
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Mitigated


0.0000 0.0000


Total 15.3808 0.0194 0.0114 19.2557


Parking Lot 0 / 0 0.0000 0.0000


Land Use Mgal t
o
n


MT/yr


Apartments Mid 
Rise


14.5293 / 
9.15981


15.3808 0.0194 0.0114 19.2557


19.2557


7.2 Water by Land Use


Unmitigated


Indoor/Out
door Use


Total CO2 CH4 N2O CO2e


Unmitigated 15.3808 0.0194 0.0114


CO2e


Category t
o
n


MT/yr


Mitigated 15.3808 0.0194 0.0114 19.2557


Total CO2 CH4 N2O
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51.5876


8.2 Waste by Land Use


Unmitigated


 Unmitigated 20.8228 1.2306 0.0000


t
o
n


MT/yr


 Mitigated 20.8228 1.2306 0.0000 51.5876


8.0 Waste Detail


8.1 Mitigation Measures Waste


Category/Year


Total CO2 CH4 N2O CO2e


0.0000 0.0000


Total 15.3808 0.0194 0.0114 19.2557


Parking Lot 0 / 0 0.0000 0.0000


Land Use Mgal t
o
n


MT/yr


Apartments Mid 
Rise


14.5293 / 
9.15981


15.3808 0.0194 0.0114 19.2557


Indoor/Out
door Use


Total CO2 CH4 N2O CO2e
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Horse Power Load Factor Fuel Type


9.0 Operational Offroad


Equipment Type Number Hours/Day Days/Year


0.0000 0.0000


Total 20.8228 1.2306 0.0000 51.5876


Parking Lot 0 0.0000 0.0000


Land Use tons t
o
n


MT/yr


Apartments Mid 
Rise


102.58 20.8228 1.2306 0.0000 51.5876


Mitigated


Waste 
Disposed


Total CO2 CH4 N2O CO2e


0.0000 0.0000


Total 20.8228 1.2306 0.0000 51.5876


Parking Lot 0 0.0000 0.0000


Land Use tons t
o
n


MT/yr


Apartments Mid 
Rise


102.58 20.8228 1.2306 0.0000 51.5876


Waste 
Disposed


Total CO2 CH4 N2O CO2e







CalEEMod Version: CalEEMod.2020.4.0 Page 1 of 1


Date: 10/13/2021 4:13 PM


1500 Fitzgerald Dr, Pinole Vista - Contra Costa County, Annual


EMFAC Off-Model Adjustment Factors for Gasoline Light Duty Vehicle to Account for the SAFE Vehicle Rule Not Applied


User Defined Equipment


Equipment Type Number


11.0 Vegetation


Load Factor Fuel Type


Boilers


Equipment Type Number Heat Input/Day Heat Input/Year Boiler Rating Fuel Type


Equipment Type Number Hours/Day Hours/Year Horse Power


10.0 Stationary Equipment


Fire Pumps and Emergency Generators







1500 Fitzgerald Dr, Pinole Vista - Existing
Contra Costa County, Annual


1.0 Project Characteristics


1.1 Land Usage


Land Uses Size Metric Lot Acreage Floor Surface Area Population
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1.2 Other Project Characteristics


Urbanization Urban Wind Speed (m/s) 2.2


0


Parking Lot 120.68 1000sqft 2.77 120,676.00 0


Strip Mall 91.34 1000sqft 2.10 91,342.00


N2O Intensity 
(lb/MWhr)


0.004


1.3 User Entered Comments & Non-Default Data


Project Characteristics - 


Land Use - Existing land use - CalEEMod no Department Store land use, so used Strip Mall use


Utility Company Pacific Gas and Electric Company


CO2 Intensity 
(lb/MWhr)


203.98 CH4 Intensity 
(lb/MWhr)


0.033


Precipitation Freq (Days) 58


Climate Zone 5 Operational Year 2025


Fleet Mix - EMFAC2021 Fleet Mix Contra Costa County 2025


Energy Use - Historical Energy Use


Table Name Column Name Default Value New Value


Construction Phase - Existing use - no construction


Off-road Equipment - Existing use - no construction


Grading - 


Vehicle Trips - Traffic provided trip gen


Vehicle Emission Factors - EMFAC2021 vehicle emission factors Contra Costa County 2025
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tblConstructionPhase NumDays 5.00 1.00


tblConstructionPhase PhaseEndDate 10/7/2022 10/3/2022


tblFleetMix HHD 7.1590e-003 7.9020e-003


tblFleetMix HHD 7.1590e-003 7.9020e-003


tblEnergyUse T24E 2.90 2.00


tblEnergyUse T24NG 4.68 3.86


tblEnergyUse LightingElect 5.88 4.88


tblEnergyUse LightingElect 0.88 0.35


tblFleetMix LDT2 0.18 0.22


tblFleetMix LDT2 0.18 0.22


tblFleetMix LDT1 0.06 0.04


tblFleetMix LDT1 0.06 0.04


tblFleetMix LDA 0.57 0.51


tblFleetMix LDA 0.57 0.51


tblFleetMix MCY 0.03 0.02


tblFleetMix MCY 0.03 0.02


tblFleetMix LHD2 5.5170e-003 6.6460e-003


tblFleetMix LHD2 5.5170e-003 6.6460e-003


tblFleetMix LHD1 0.02 0.03


tblFleetMix LHD1 0.02 0.03


tblFleetMix MHD 7.2310e-003 8.8530e-003


tblFleetMix MHD 7.2310e-003 8.8530e-003


tblFleetMix MH 3.2710e-003 3.3810e-003


tblFleetMix MH 3.2710e-003 3.3810e-003


tblFleetMix MDV 0.13 0.14


tblFleetMix MDV 0.13 0.14


tblFleetMix SBUS 1.3900e-003 7.3500e-004


tblFleetMix OBUS 5.4500e-004 5.2800e-004


tblFleetMix OBUS 5.4500e-004 5.2800e-004
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tblFleetMix UBUS 3.3100e-004 4.8100e-004


tblFleetMix UBUS 3.3100e-004 4.8100e-004


tblFleetMix SBUS 1.3900e-003 7.3500e-004


tblOffRoadEquipment UsageHours 8.00 0.00


tblVehicleEF HHD 0.02 0.23


tblOffRoadEquipment OffRoadEquipmentUnitAmount 4.00 0.00


tblOffRoadEquipment UsageHours 8.00 0.00


tblLandUse LandUseSquareFeet 91,340.00 91,342.00


tblOffRoadEquipment OffRoadEquipmentUnitAmount 3.00 0.00


tblVehicleEF HHD 1,019.51 816.29


tblVehicleEF HHD 1,381.70 1,585.34


tblVehicleEF HHD 0.40 0.76


tblVehicleEF HHD 5.2340e-003 5.8600e-004


tblVehicleEF HHD 0.05 0.11


tblVehicleEF HHD 6.26 5.17


tblVehicleEF HHD 5.29 4.09


tblVehicleEF HHD 2.65 1.80


tblVehicleEF HHD 0.22 0.25


tblVehicleEF HHD 9.0000e-006 4.0000e-006


tblVehicleEF HHD 0.04 9.0660e-003


tblVehicleEF HHD 0.16 0.13


tblVehicleEF HHD 0.02 0.03


tblVehicleEF HHD 1.0000e-006 0.00


tblVehicleEF HHD 0.06 0.08


tblVehicleEF HHD 0.04 0.04


tblVehicleEF HHD 2.36 2.73


tblVehicleEF HHD 2.5120e-003 2.2060e-003


tblVehicleEF HHD 2.4040e-003 2.1050e-003


tblVehicleEF HHD 0.03 0.03
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tblVehicleEF HHD 1.0000e-006 0.00


tblVehicleEF HHD 2.0000e-006 7.2000e-005


tblVehicleEF HHD 8.8700e-003 8.7970e-003


tblVehicleEF HHD 0.02 0.02


tblVehicleEF HHD 3.6000e-005 1.9500e-004


tblVehicleEF HHD 2.0000e-006 0.00


tblVehicleEF HHD 1.0000e-006 0.00


tblVehicleEF HHD 0.03 0.02


tblVehicleEF HHD 7.5000e-005 2.2000e-005


tblVehicleEF HHD 0.42 0.33


tblVehicleEF HHD 0.49 0.59


tblVehicleEF HHD 1.0000e-006 0.00


tblVehicleEF HHD 2.0000e-006 7.2000e-005


tblVehicleEF HHD 7.5000e-005 2.2000e-005


tblVehicleEF HHD 9.4890e-003 7.1330e-003


tblVehicleEF HHD 0.01 0.01


tblVehicleEF LDA 0.04 0.07


tblVehicleEF LDA 0.49 0.62


tblVehicleEF HHD 2.0000e-006 0.00


tblVehicleEF LDA 1.5730e-003 1.8970e-003


tblVehicleEF HHD 0.07 0.13


tblVehicleEF HHD 3.6000e-005 1.9500e-004


tblVehicleEF LDA 0.02 0.03


tblVehicleEF LDA 0.03 0.04


tblVehicleEF LDA 49.16 64.98


tblVehicleEF LDA 3.8640e-003 4.0970e-003


tblVehicleEF LDA 2.06 2.95


tblVehicleEF LDA 231.46 249.57


tblVehicleEF LDA 0.16 0.24
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tblVehicleEF LDA 0.02 2.4610e-003


tblVehicleEF LDA 1.1690e-003 1.0650e-003


tblVehicleEF LDA 1.2700e-003 1.1570e-003


tblVehicleEF LDA 1.6650e-003 1.9400e-003


tblVehicleEF LDA 0.04 7.0320e-003


tblVehicleEF LDA 5.7590e-003 7.1520e-003


tblVehicleEF LDA 0.03 0.23


tblVehicleEF LDA 0.09 0.09


tblVehicleEF LDA 0.04 0.00


tblVehicleEF LDA 1.5310e-003 1.7840e-003


tblVehicleEF LDA 0.04 0.30


tblVehicleEF LDA 0.09 0.09


tblVehicleEF LDA 0.04 0.00


tblVehicleEF LDA 4.8600e-004 6.4200e-004


tblVehicleEF LDA 0.04 0.30


tblVehicleEF LDA 0.19 0.30


tblVehicleEF LDA 2.2900e-003 2.4670e-003


tblVehicleEF LDT1 0.06 0.11


tblVehicleEF LDT1 0.78 1.27


tblVehicleEF LDA 0.21 0.33


tblVehicleEF LDT1 3.3010e-003 5.4260e-003


tblVehicleEF LDA 8.3700e-003 0.01


tblVehicleEF LDA 0.03 0.23


tblVehicleEF LDT1 0.03 0.04


tblVehicleEF LDT1 0.06 0.11


tblVehicleEF LDT1 59.88 86.37


tblVehicleEF LDT1 5.5760e-003 8.6950e-003


tblVehicleEF LDT1 2.24 5.32


tblVehicleEF LDT1 278.85 325.41
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tblVehicleEF LDT1 0.02 3.1150e-003


tblVehicleEF LDT1 1.4260e-003 1.6350e-003


tblVehicleEF LDT1 1.5500e-003 1.7770e-003


tblVehicleEF LDT1 2.0750e-003 2.8970e-003


tblVehicleEF LDT1 0.22 0.39


tblVehicleEF LDT1 0.04 8.9010e-003


tblVehicleEF LDT1 0.01 0.02


tblVehicleEF LDT1 0.08 0.50


tblVehicleEF LDT1 0.16 0.17


tblVehicleEF LDT1 0.07 0.00


tblVehicleEF LDT1 1.9080e-003 2.6640e-003


tblVehicleEF LDT1 0.08 0.63


tblVehicleEF LDT1 0.16 0.17


tblVehicleEF LDT1 0.07 0.00


tblVehicleEF LDT1 5.9300e-004 8.5400e-004


tblVehicleEF LDT1 0.08 0.63


tblVehicleEF LDT1 0.28 0.55


tblVehicleEF LDT1 2.7590e-003 3.2170e-003


tblVehicleEF LDT2 0.06 0.08


tblVehicleEF LDT2 0.66 0.75


tblVehicleEF LDT1 0.31 0.60


tblVehicleEF LDT2 2.5820e-003 2.5090e-003


tblVehicleEF LDT1 0.02 0.03


tblVehicleEF LDT1 0.08 0.50


tblVehicleEF LDT2 0.03 0.04


tblVehicleEF LDT2 63.81 85.87


tblVehicleEF LDT2 5.2630e-003 5.6420e-003


tblVehicleEF LDT2 2.64 3.52


tblVehicleEF LDT2 295.77 335.88
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tblVehicleEF LDT2 0.05 0.06


tblVehicleEF LDT2 0.02 2.9840e-003


tblVehicleEF LDT2 1.2030e-003 1.1870e-003


tblVehicleEF LDT2 1.3070e-003 1.2910e-003


tblVehicleEF LDT2 1.6630e-003 2.0710e-003


tblVehicleEF LDT2 0.24 0.32


tblVehicleEF LDT2 0.04 8.5260e-003


tblVehicleEF LDT2 0.01 9.5660e-003


tblVehicleEF LDT2 0.05 0.22


tblVehicleEF LDT2 0.12 0.08


tblVehicleEF LDT2 0.06 0.00


tblVehicleEF LDT2 1.5290e-003 1.9040e-003


tblVehicleEF LDT2 0.06 0.29


tblVehicleEF LDT2 0.12 0.08


tblVehicleEF LDT2 0.06 0.00


tblVehicleEF LDT2 6.3100e-004 8.4900e-004


tblVehicleEF LDT2 0.06 0.29


tblVehicleEF LDT2 0.27 0.37


tblVehicleEF LDT2 2.9260e-003 3.3200e-003


tblVehicleEF LHD1 7.8330e-003 7.8630e-003


tblVehicleEF LHD1 0.01 0.02


tblVehicleEF LDT2 0.30 0.40


tblVehicleEF LHD1 4.6450e-003 4.9710e-003


tblVehicleEF LDT2 0.01 0.01


tblVehicleEF LDT2 0.05 0.22


tblVehicleEF LHD1 0.97 1.97


tblVehicleEF LHD1 9.02 8.87


tblVehicleEF LHD1 0.18 0.19


tblVehicleEF LHD1 0.72 0.83
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tblVehicleEF LHD1 764.24 767.43


tblVehicleEF LHD1 10.67 16.34


tblVehicleEF LHD1 0.85 0.79


tblVehicleEF LHD1 0.29 0.41


tblVehicleEF LHD1 0.02 0.03


tblVehicleEF LHD1 0.07 0.06


tblVehicleEF LHD1 8.1800e-004 7.3000e-004


tblVehicleEF LHD1 0.05 0.05


tblVehicleEF LHD1 2.2400e-004 1.9000e-004


tblVehicleEF LHD1 8.9500e-004 7.6700e-004


tblVehicleEF LHD1 9.9160e-003 9.6050e-003


tblVehicleEF LHD1 0.01 0.02


tblVehicleEF LHD1 9.3500e-004 8.0100e-004


tblVehicleEF LHD1 0.08 0.08


tblVehicleEF LHD1 1.7030e-003 0.12


tblVehicleEF LHD1 0.07 0.03


tblVehicleEF LHD1 0.01 0.02


tblVehicleEF LHD1 2.0600e-004 1.7500e-004


tblVehicleEF LHD1 0.03 0.03


tblVehicleEF LHD1 2.4790e-003 2.4010e-003


tblVehicleEF LHD1 0.06 0.10


tblVehicleEF LHD1 8.7000e-005 8.6000e-005


tblVehicleEF LHD1 0.10 0.10


tblVehicleEF LHD1 0.20 0.16


tblVehicleEF LHD1 0.02 0.02


tblVehicleEF LHD1 9.8600e-004 0.00


tblVehicleEF LHD1 1.7030e-003 0.12


tblVehicleEF LHD1 7.4500e-003 7.4820e-003


tblVehicleEF LHD1 1.0600e-004 1.6200e-004
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tblVehicleEF LHD1 0.03 0.03


tblVehicleEF LHD1 9.8600e-004 0.00


tblVehicleEF LHD1 0.07 0.03


tblVehicleEF LHD2 6.5690e-003 7.0700e-003


tblVehicleEF LHD2 6.7610e-003 0.01


tblVehicleEF LHD1 0.07 0.11


tblVehicleEF LHD2 2.8090e-003 2.8000e-003


tblVehicleEF LHD1 0.12 0.12


tblVehicleEF LHD1 0.20 0.16


tblVehicleEF LHD2 742.13 816.81


tblVehicleEF LHD2 6.88 8.60


tblVehicleEF LHD2 0.53 1.04


tblVehicleEF LHD2 14.16 14.19


tblVehicleEF LHD2 0.13 0.13


tblVehicleEF LHD2 0.61 0.56


tblVehicleEF LHD2 0.87 0.93


tblVehicleEF LHD2 0.16 0.21


tblVehicleEF LHD2 0.01 0.02


tblVehicleEF LHD2 0.10 0.10


tblVehicleEF LHD2 1.8210e-003 1.8110e-003


tblVehicleEF LHD2 0.07 0.09


tblVehicleEF LHD2 1.0800e-004 8.2000e-005


tblVehicleEF LHD2 1.4200e-003 1.3990e-003


tblVehicleEF LHD2 0.01 0.01


tblVehicleEF LHD2 0.02 0.03


tblVehicleEF LHD2 1.4850e-003 1.4620e-003


tblVehicleEF LHD2 0.09 0.09


tblVehicleEF LHD2 0.04 0.03


tblVehicleEF LHD2 2.7120e-003 2.7030e-003
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tblVehicleEF LHD2 7.5900e-004 0.06


tblVehicleEF LHD2 0.03 0.01


tblVehicleEF LHD2 0.02 0.02


tblVehicleEF LHD2 9.9000e-005 7.5000e-005


tblVehicleEF LHD2 0.03 0.05


tblVehicleEF LHD2 1.3500e-004 1.3600e-004


tblVehicleEF LHD2 0.11 0.12


tblVehicleEF LHD2 0.07 0.08


tblVehicleEF LHD2 0.01 0.01


tblVehicleEF LHD2 4.6000e-004 0.00


tblVehicleEF LHD2 0.02 0.02


tblVehicleEF LHD2 4.6000e-004 0.00


tblVehicleEF LHD2 7.5900e-004 0.06


tblVehicleEF LHD2 0.03 0.01


tblVehicleEF LHD2 7.1570e-003 7.8550e-003


tblVehicleEF LHD2 6.8000e-005 8.5000e-005


tblVehicleEF MCY 0.26 0.19


tblVehicleEF MCY 19.68 13.69


tblVehicleEF LHD2 0.04 0.06


tblVehicleEF MCY 0.33 0.17


tblVehicleEF LHD2 0.13 0.14


tblVehicleEF LHD2 0.07 0.08


tblVehicleEF MCY 0.02 8.6320e-003


tblVehicleEF MCY 1.16 0.61


tblVehicleEF MCY 61.41 50.92


tblVehicleEF MCY 0.07 0.04


tblVehicleEF MCY 9.10 8.27


tblVehicleEF MCY 213.27 189.68


tblVehicleEF MCY 0.27 0.15
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tblVehicleEF MCY 5.0400e-003 4.2000e-003


tblVehicleEF MCY 1.9270e-003 1.7990e-003


tblVehicleEF MCY 2.0620e-003 1.9220e-003


tblVehicleEF MCY 2.9910e-003 3.5170e-003


tblVehicleEF MCY 0.01 0.01


tblVehicleEF MCY 2.27 1.15


tblVehicleEF MCY 0.54 3.83


tblVehicleEF MCY 0.73 3.60


tblVehicleEF MCY 0.56 0.00


tblVehicleEF MCY 2.8130e-003 3.3090e-003


tblVehicleEF MCY 0.89 4.34


tblVehicleEF MCY 0.73 3.60


tblVehicleEF MCY 0.56 0.00


tblVehicleEF MCY 6.0800e-004 5.0300e-004


tblVehicleEF MCY 0.89 0.11


tblVehicleEF MCY 1.97 1.45


tblVehicleEF MCY 2.1100e-003 1.8750e-003


tblVehicleEF MDV 0.07 0.10


tblVehicleEF MDV 0.76 0.91


tblVehicleEF MCY 2.14 1.58


tblVehicleEF MDV 3.3980e-003 3.6610e-003


tblVehicleEF MCY 2.81 1.38


tblVehicleEF MCY 0.54 3.83


tblVehicleEF MDV 0.03 0.04


tblVehicleEF MDV 0.07 0.10


tblVehicleEF MDV 78.10 104.26


tblVehicleEF MDV 7.6380e-003 8.4220e-003


tblVehicleEF MDV 2.94 3.90


tblVehicleEF MDV 365.80 410.07
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tblVehicleEF MDV 0.02 3.0560e-003


tblVehicleEF MDV 1.2880e-003 1.2600e-003


tblVehicleEF MDV 1.3970e-003 1.3660e-003


tblVehicleEF MDV 1.7290e-003 2.1250e-003


tblVehicleEF MDV 0.30 0.42


tblVehicleEF MDV 0.04 8.7320e-003


tblVehicleEF MDV 0.01 0.02


tblVehicleEF MDV 0.06 0.30


tblVehicleEF MDV 0.14 0.10


tblVehicleEF MDV 0.08 0.00


tblVehicleEF MDV 1.5900e-003 1.9530e-003


tblVehicleEF MDV 0.07 0.39


tblVehicleEF MDV 0.14 0.10


tblVehicleEF MDV 0.08 0.00


tblVehicleEF MDV 7.7300e-004 1.0310e-003


tblVehicleEF MDV 0.07 0.39


tblVehicleEF MDV 0.34 0.50


tblVehicleEF MDV 3.6160e-003 4.0510e-003


tblVehicleEF MH 0.02 0.03


tblVehicleEF MH 0.75 0.85


tblVehicleEF MDV 0.38 0.54


tblVehicleEF MH 8.5200e-003 9.7710e-003


tblVehicleEF MDV 0.02 0.02


tblVehicleEF MDV 0.06 0.30


tblVehicleEF MH 0.03 0.03


tblVehicleEF MH 17.29 21.33


tblVehicleEF MH 0.06 0.07


tblVehicleEF MH 1.88 2.22


tblVehicleEF MH 1,486.32 1,667.51
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tblVehicleEF MH 1.47 1.61


tblVehicleEF MH 2.2200e-004 2.5700e-004


tblVehicleEF MH 0.06 0.02


tblVehicleEF MH 0.01 0.01


tblVehicleEF MH 0.03 0.04


tblVehicleEF MH 0.24 0.30


tblVehicleEF MH 0.13 0.04


tblVehicleEF MH 0.05 7.55


tblVehicleEF MH 0.22 0.00


tblVehicleEF MH 2.0400e-004 2.3600e-004


tblVehicleEF MH 0.54 29.31


tblVehicleEF MH 3.3000e-003 3.3220e-003


tblVehicleEF MH 0.03 0.03


tblVehicleEF MH 1.7100e-004 2.1100e-004


tblVehicleEF MH 0.54 29.31


tblVehicleEF MH 0.09 0.10


tblVehicleEF MH 0.01 0.02


tblVehicleEF MH 0.06 0.07


tblVehicleEF MH 0.01 0.18


tblVehicleEF MH 0.10 0.11


tblVehicleEF MHD 4.0000e-003 0.01


tblVehicleEF MH 0.08 0.09


tblVehicleEF MH 0.01 0.18


tblVehicleEF MH 0.05 7.55


tblVehicleEF MH 0.22 0.00


tblVehicleEF MHD 0.44 0.69


tblVehicleEF MHD 0.24 0.34


tblVehicleEF MHD 1.8620e-003 0.01


tblVehicleEF MHD 9.9270e-003 8.8300e-003
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tblVehicleEF MHD 1.13 1.08


tblVehicleEF MHD 82.82 166.88


tblVehicleEF MHD 8.1210e-003 5.9700e-003


tblVehicleEF MHD 0.50 0.94


tblVehicleEF MHD 0.01 0.03


tblVehicleEF MHD 0.13 0.16


tblVehicleEF MHD 1,095.89 1,212.91


tblVehicleEF MHD 9.87 8.44


tblVehicleEF MHD 7.2330e-003 0.01


tblVehicleEF MHD 1.2500e-004 1.0600e-004


tblVehicleEF MHD 4.1500e-004 2.0600e-003


tblVehicleEF MHD 0.13 0.05


tblVehicleEF MHD 1.47 1.09


tblVehicleEF MHD 1.66 1.42


tblVehicleEF MHD 3.7500e-004 0.03


tblVehicleEF MHD 0.02 6.6570e-003


tblVehicleEF MHD 6.9120e-003 0.01


tblVehicleEF MHD 1.1500e-004 9.8000e-005


tblVehicleEF MHD 3.9700e-004 1.9710e-003


tblVehicleEF MHD 0.06 0.02


tblVehicleEF MHD 0.05 0.05


tblVehicleEF MHD 7.8600e-004 1.5480e-003


tblVehicleEF MHD 0.02 0.04


tblVehicleEF MHD 0.02 0.05


tblVehicleEF MHD 0.02 0.03


tblVehicleEF MHD 2.2100e-004 0.00


tblVehicleEF MHD 3.7500e-004 0.03


tblVehicleEF MHD 0.01 0.01


tblVehicleEF MHD 9.8000e-005 8.3000e-005
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tblVehicleEF MHD 0.03 0.04


tblVehicleEF MHD 2.2100e-004 0.00


tblVehicleEF MHD 0.02 6.6570e-003


tblVehicleEF OBUS 7.9490e-003 0.01


tblVehicleEF OBUS 0.02 0.03


tblVehicleEF MHD 0.06 0.05


tblVehicleEF OBUS 8.8010e-003 8.8470e-003


tblVehicleEF MHD 0.02 0.05


tblVehicleEF MHD 0.02 0.05


tblVehicleEF OBUS 1,458.49 1,583.12


tblVehicleEF OBUS 21.17 24.03


tblVehicleEF OBUS 2.78 3.17


tblVehicleEF OBUS 67.38 67.22


tblVehicleEF OBUS 0.52 0.50


tblVehicleEF OBUS 0.86 1.08


tblVehicleEF OBUS 1.10 1.15


tblVehicleEF OBUS 0.70 0.70


tblVehicleEF OBUS 0.02 0.02


tblVehicleEF OBUS 0.25 0.25


tblVehicleEF OBUS 8.4680e-003 8.5450e-003


tblVehicleEF OBUS 0.09 0.11


tblVehicleEF OBUS 8.0000e-005 2.7000e-004


tblVehicleEF OBUS 0.06 0.02


tblVehicleEF OBUS 6.0960e-003 0.02


tblVehicleEF OBUS 2.1200e-004 2.1400e-004


tblVehicleEF OBUS 8.3000e-005 2.8200e-004


tblVehicleEF OBUS 0.13 0.05


tblVehicleEF OBUS 5.8080e-003 0.02


tblVehicleEF OBUS 1.9500e-004 1.9700e-004
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tblVehicleEF OBUS 0.05 0.05


tblVehicleEF OBUS 8.1700e-004 0.00


tblVehicleEF OBUS 1.6800e-003 0.12


tblVehicleEF OBUS 0.03 0.03


tblVehicleEF OBUS 0.01 0.02


tblVehicleEF OBUS 2.0900e-004 2.3800e-004


tblVehicleEF OBUS 0.13 0.15


tblVehicleEF OBUS 6.4300e-004 6.4000e-004


tblVehicleEF OBUS 0.04 0.08


tblVehicleEF OBUS 0.09 0.14


tblVehicleEF OBUS 0.06 0.11


tblVehicleEF OBUS 0.09 0.14


tblVehicleEF OBUS 0.06 0.06


tblVehicleEF OBUS 8.1700e-004 0.00


tblVehicleEF OBUS 1.6800e-003 0.12


tblVehicleEF OBUS 0.03 0.03


tblVehicleEF SBUS 1.30 1.32


tblVehicleEF SBUS 0.21 0.64


tblVehicleEF SBUS 2.4230e-003 0.12


tblVehicleEF SBUS 1.3430e-003 2.8900e-003


tblVehicleEF OBUS 0.14 0.17


tblVehicleEF SBUS 0.02 0.07


tblVehicleEF SBUS 0.04 0.03


tblVehicleEF SBUS 0.14 0.13


tblVehicleEF SBUS 970.44 1,030.33


tblVehicleEF SBUS 1.11 2.47


tblVehicleEF SBUS 0.19 0.40


tblVehicleEF SBUS 294.13 181.00


tblVehicleEF SBUS 1.1920e-003 3.0200e-003
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tblVehicleEF SBUS 1.3790e-003 8.9100e-004


tblVehicleEF SBUS 0.74 0.04


tblVehicleEF SBUS 2.58 2.08


tblVehicleEF SBUS 1.61 0.54


tblVehicleEF SBUS 2.14 1.20


tblVehicleEF SBUS 0.32 0.02


tblVehicleEF SBUS 2.8990e-003 2.7060e-003


tblVehicleEF SBUS 1.7000e-005 3.3000e-005


tblVehicleEF SBUS 1.3190e-003 8.5100e-004


tblVehicleEF SBUS 0.01 0.01


tblVehicleEF SBUS 0.02 0.01


tblVehicleEF SBUS 0.09 0.13


tblVehicleEF SBUS 4.3000e-005 0.00


tblVehicleEF SBUS 8.9000e-005 0.01


tblVehicleEF SBUS 8.4100e-004 3.4760e-003


tblVehicleEF SBUS 0.01 0.01


tblVehicleEF SBUS 1.5000e-005 3.1000e-005


tblVehicleEF SBUS 9.2040e-003 9.4530e-003


tblVehicleEF SBUS 1.1000e-005 2.4000e-005


tblVehicleEF SBUS 7.4670e-003 0.02


tblVehicleEF SBUS 2.7850e-003 1.6140e-003


tblVehicleEF SBUS 0.04 0.04


tblVehicleEF SBUS 1.7950e-003 8.0700e-003


tblVehicleEF SBUS 0.05 0.16


tblVehicleEF SBUS 1.7950e-003 8.0700e-003


tblVehicleEF SBUS 0.12 0.24


tblVehicleEF SBUS 4.3000e-005 0.00


tblVehicleEF SBUS 8.9000e-005 0.01


tblVehicleEF SBUS 8.4100e-004 3.4760e-003
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tblVehicleEF UBUS 0.22 2.22


tblVehicleEF UBUS 1,559.19 1,281.30


tblVehicleEF UBUS 1.4020e-003 0.03


tblVehicleEF UBUS 8.13 3.34


tblVehicleEF SBUS 8.1750e-003 0.02


tblVehicleEF UBUS 1.10 0.28


tblVehicleEF UBUS 0.02 0.22


tblVehicleEF UBUS 0.08 0.12


tblVehicleEF UBUS 3.6400e-003 0.02


tblVehicleEF UBUS 0.64 0.29


tblVehicleEF UBUS 2.71 21.04


tblVehicleEF UBUS 0.25 0.17


tblVehicleEF UBUS 7.1530e-003 7.6240e-003


tblVehicleEF UBUS 4.6640e-003 4.9730e-003


tblVehicleEF UBUS 4.6000e-005 1.5100e-004


tblVehicleEF UBUS 0.03 0.04


tblVehicleEF UBUS 0.03 0.03


tblVehicleEF UBUS 4.8830e-003 5.2070e-003


tblVehicleEF UBUS 0.02 0.05


tblVehicleEF UBUS 1.2000e-004 0.03


tblVehicleEF UBUS 9.9700e-004 0.01


tblVehicleEF UBUS 6.6000e-005 0.00


tblVehicleEF UBUS 4.3000e-005 1.3900e-004


tblVehicleEF UBUS 1.2400e-004 0.04


tblVehicleEF UBUS 9.9700e-004 0.01


tblVehicleEF UBUS 2.7000e-005 2.0800e-004


tblVehicleEF UBUS 1.2400e-004 0.04


tblVehicleEF UBUS 4.7780e-003 0.11


tblVehicleEF UBUS 0.01 0.01
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tblVehicleEF UBUS 6.6000e-005 0.00


tblVehicleTrips SU_TR 20.43 10.55


tblVehicleTrips WD_TR 44.32 22.88


tblVehicleEF UBUS 5.2320e-003 0.12


tblVehicleTrips ST_TR 42.04 21.70


tblVehicleEF UBUS 1.12 0.34


tblVehicleEF UBUS 1.2000e-004 0.03


2.0 Emissions Summary


2.2 Overall Operational


Unmitigated Operational


ROG NOx CO SO2 Fugitive 
PM10


Exhaust 
PM10


PM10 Total Fugitive 
PM2.5


Exhaust 
PM2.5


1.0000e-
005


1.0000e-005Area 0.4149 2.0000e-005 1.9400e-
003


N2O CO2e


Category tons/yr MT/yr


PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4


1.2220 0.6869 6.0221


112.6763 112.6763 0.0151 2.1800e-003 113.7028


1.0000e-
005


0.0000 4.03E-03


Energy 2.2500e-
003


0.0204 0.0172 1.2000e-004 1.5500e-
003


1.5500e-003 1.5500e-
003


1.5500e-003 0.0000


1.0000e-
005


1.0000e-005 0.0000 3.7900e-
003


3.7900e-
003


0.0000


0.0000 19.4689 1.1506 0.0000 48.2333


0.0781 0.0581 1,070.94


Waste 0.0000 0.0000 0.0000 0.0000 19.4689


8.5200e-
003


0.2580 0.0000 1,051.6634 1,051.66340.0114 0.9997 9.1100e-
003


1.0088 0.2494Mobile


1,246.8658


0.2212 5.3000e-003 13.9862


Total 1.6391 0.7074 6.0412 0.0115 0.9997 0.0107 1.0104 0.2494 0.0101 0.2595 21.6153


0.0000 0.0000 2.1465 4.7301 6.87660.0000 0.0000Water


Mitigated Operational


1,169.0737 1,190.6890 1.4650 0.0656







CalEEMod Version: CalEEMod.2020.4.0 Page 1 of 1


Date: 10/13/2021 4:40 PM


1500 Fitzgerald Dr, Pinole Vista - Existing - Contra Costa County, Annual


EMFAC Off-Model Adjustment Factors for Gasoline Light Duty Vehicle to Account for the SAFE Vehicle Rule Not Applied


ROG NOx CO SO2 Fugitive 
PM10


Exhaust 
PM10


PM10 Total Fugitive 
PM2.5


Exhaust 
PM2.5


1.0000e-005 0.0000 3.7900e-
003


3.7900e-
003


0.0000 1.0000e-
005


1.0000e-005Area 0.4149 2.0000e-005 1.9400e-
003


N2O CO2e


Category tons/yr MT/yr


PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4


0.0114 0.9997 9.1100e-
003


1.0088 0.2494Mobile 1.2220 0.6869 6.0221


112.6763 112.6763 0.0151 2.1800e-003 113.7028


1.0000e-
005


0.0000 4.0300e-
003


Energy 2.2500e-
003


0.0204 0.0172 1.2000e-004 1.5500e-
003


1.5500e-003 1.5500e-
003


1.5500e-003 0.0000


1.0000e-
005


Water


0.0000 19.4689 1.1506 0.0000 48.2333


0.0781 0.0581 1,070.9395


Waste 0.0000 0.0000 0.0000 0.0000 19.4689


8.5200e-
003


0.2580 0.0000 1,051.6634 1,051.6634


CO SO2


1,169.0737 1,190.6890 1.4650 0.0656 1,246.8658


0.2212 5.3000e-003 13.9862


Total 1.6391 0.7074 6.0412 0.0115 0.9997 0.0107 1.0104 0.2494 0.0101 0.2595 21.6153


0.0000 0.0000 2.1465 4.7301 6.87660.0000 0.0000


0.00


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


PM2.5 
Total


Bio- CO2 NBio-CO2 Total CO2 CH4Fugitive 
PM10


Exhaust 
PM10


PM10 Total Fugitive 
PM2.5


Exhaust 
PM2.5


ROG NOx


0.00 0.00


4.0 Operational Detail - Mobile


4.1 Mitigation Measures Mobile


ROG NOx CO SO2 Fugitive 
PM10


CO2eBio- CO2 NBio- CO2 Total CO2 CH4 N2OExhaust 
PM10


PM10 Total Fugitive 
PM2.5


Exhaust 
PM2.5


PM2.5 Total
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Category tons/yr MT/yr


Mitigated 1.2220 0.6869 6.0221 0.0114 0.9997 9.1100e-
003


1.0088 0.2494 8.5200e-
003


0.2580 1,070.9395


Unmitigated 1.2220 0.6869 6.0221 0.0114 0.9997 9.1100e-
003


1.0088 0.2494 8.5200e-
003


0.2580 0.0000 1,051.6634 1,051.6634


0.0000 1,051.6634 1,051.6634 0.0781 0.0581


Annual VMT


Strip Mall 2,089.86 1,982.08 963.64 2,946,966 2,946,966


Land Use Weekday Saturday Sunday Annual VMT


0.0781 0.0581 1,070.9395


4.2 Trip Summary Information


Average Daily Trip Rate Unmitigated Mitigated


4.3 Trip Type Information


Miles Trip % Trip Purpose %


Total 2,089.86 1,982.08 963.64 2,946,966 2,946,966


Parking Lot 0.00 0.00 0.00


64.40 19.00 45 40 15Strip Mall 9.50 7.30 7.30 16.60


H-S or C-C H-O or C-NW Primary Diverted Pass-byLand Use H-W or C-W H-S or C-C H-O or C-NW H-W or C-W


OBUS UBUS MCY SBUS MHMDV LHD1 LHD2 MHD HHD


4.4 Fleet Mix


Land Use LDA LDT1 LDT2


0.00 0.00 0 0 0Parking Lot 9.50 7.30 7.30 0.00


0.000735 0.003381


5.0 Energy Detail


Historical Energy Use: Y


5.1 Mitigation Measures Energy


0.000481 0.024730 0.000735 0.003381


Strip Mall 0.508087 0.043691 0.221929 0.144147 0.028890 0.006646 0.008853 0.007902 0.000528 0.000481 0.024730


0.028890 0.006646 0.008853 0.007902 0.000528Parking Lot 0.508087 0.043691 0.221929 0.144147
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0.0000 0.0000Electricity Mitigated


CH4 N2O CO2e


Category tons/yr MT/yr


Exhaust 
PM2.5


PM2.5 Total Bio- CO2 NBio- CO2 Total CO2SO2 Fugitive 
PM10


Exhaust 
PM10


PM10 Total Fugitive 
PM2.5


ROG NOx CO


2.2500e-
003


0.0204 0.0172


90.4493 90.4493 0.0146 1.7700e-003 91.3437


0.0146 1.7700e-003 91.3437


Electricity 
Unmitigated


0.0000 0.0000 0.0000 0.0000 0.0000


0.0000 0.0000 0.0000 90.4493 90.4493


22.2271 22.2271 4.3000e-
004


4.1000e-004 22.3592


4.3000e-
004


4.1000e-004 22.3592


NaturalGas 
Unmitigated


2.2500e-
003


0.0204 0.0172 1.2000e-004 1.5500e-
003


1.5500e-003 1.5500e-
003


1.5500e-003 0.0000


1.5500e-
003


1.5500e-003 0.0000 22.2271 22.22711.2000e-004 1.5500e-
003


1.5500e-003NaturalGas 
Mitigated


CH4 N2O CO2e


Land Use kBTU/yr tons/yr MT/yr


Exhaust 
PM2.5


PM2.5 Total Bio- CO2 NBio- CO2 Total CO2


5.2 Energy by Land Use - NaturalGas


Unmitigated


NaturalGa
s Use


ROG NOx CO SO2 Fugitive 
PM10


Exhaust 
PM10


PM10 Total Fugitive 
PM2.5


0.0000 0.0000 0.0000 0.0000


Strip Mall 416520 2.2500e-
003


0.0204 0.0172 1.2000e-
004


1.5500e-003 1.5500e-
003


1.5500e-
003


0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000Parking Lot 0 0.0000 0.0000


22.2271 22.2271 4.3000e-004 4.1000e-
004


22.3592


4.1000e-
004


22.3592


Total 2.2500e-
003


0.0204 0.0172 1.2000e-
004


1.5500e-003 1.5500e-
003


1.5500e-
003


1.5500e-003 0.0000


1.5500e-003 0.0000 22.2271 22.2271 4.3000e-004


Mitigated
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0.0000 0.0000


CH4 N2O CO2e


Land Use kBTU/yr tons/yr MT/yr


Exhaust 
PM2.5


PM2.5 Total Bio- CO2 NBio- CO2 Total CO2NaturalGa
s Use


ROG NOx CO SO2 Fugitive 
PM10


Exhaust 
PM10


PM10 Total Fugitive 
PM2.5


22.2271 22.2271 4.3000e-004


0.0000 0.0000 0.0000 0.0000


Strip Mall 416520 2.2500e-
003


0.0204 0.0172 1.2000e-
004


1.5500e-003 1.5500e-
003


1.5500e-
003


0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000Parking Lot 0


5.3 Energy by Land Use - Electricity


Unmitigated


Electricity 
Use


Total CO2 CH4 N2O CO2e


22.2271 22.2271 4.3000e-004 4.1000e-
004


22.3592


4.1000e-
004


22.3592


Total 2.2500e-
003


0.0204 0.0172 1.2000e-
004


1.5500e-003 1.5500e-
003


1.5500e-
003


1.5500e-003 0.0000


1.5500e-003 0.0000


1.7000e-003 87.3971


Total 90.4493 0.0146 1.7800e-003 91.3437


Strip Mall 935342 86.5414 0.0140


Land Use kWh/yr t
o
n


MT/yr


Parking Lot 42236.6 3.9079 6.3000e-004 8.0000e-005 3.9465


Mitigated
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Land Use kWh/yr t
o
n


MT/yr


Parking Lot 42236.6 3.9079 6.3000e-004 8.0000e-005 3.9465


Electricity 
Use


Total CO2 CH4 N2O CO2e


6.0 Area Detail


6.1 Mitigation Measures Area


ROG NOx CO SO2 Fugitive 
PM10


1.7000e-003 87.3971


Total 90.4493 0.0146 1.7800e-003 91.3437


Strip Mall 935342 86.5414 0.0140


CO2e


Category tons/yr MT/yr


Mitigated 0.4149 2.0000e-005 1.9400e-
003


0.0000 1.0000e-
005


1.0000e-005 1.0000e-
005


1.0000e-005


Bio- CO2 NBio- CO2 Total CO2 CH4 N2OExhaust 
PM10


PM10 Total Fugitive 
PM2.5


Exhaust 
PM2.5


PM2.5 Total


1.0000e-
005


0.0000 4.0300e-
003


6.2 Area by SubCategory


Unmitigated


4.0300e-
003


Unmitigated 0.4149 2.0000e-005 1.9400e-
003


0.0000 1.0000e-
005


1.0000e-005 1.0000e-
005


1.0000e-005 0.0000 3.7900e-
003


3.7900e-
003


0.0000 3.7900e-
003


3.7900e-
003


1.0000e-
005


0.0000
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0.0000 0.0000Architectural 
Coating


0.0502


CH4 N2O CO2e


SubCategory tons/yr MT/yr


Exhaust 
PM2.5


PM2.5 Total Bio- CO2 NBio- CO2 Total CO2SO2 Fugitive 
PM10


Exhaust 
PM10


PM10 Total Fugitive 
PM2.5


ROG NOx CO


1.8000e-
004


2.0000e-005 1.9400e-
003


0.0000 0.0000 0.0000 0.0000 0.0000


0.0000 0.0000 0.0000


Consumer 
Products


0.3645 0.0000 0.0000 0.0000 0.0000 0.0000


0.0000 0.0000 0.0000 0.0000 0.0000


3.7900e-
003


3.7900e-
003


1.0000e-
005


0.0000 4.0300e-
003


1.0000e-
005


0.0000 4.0300e-
003


Total 0.4149 2.0000e-005 1.9400e-
003


0.0000 1.0000e-
005


1.0000e-005 1.0000e-
005


1.0000e-005 0.0000


1.0000e-
005


1.0000e-005 0.0000 3.7900e-
003


3.7900e-
003


0.0000 1.0000e-
005


1.0000e-005Landscaping


N2O CO2e


SubCategory tons/yr MT/yr


PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4


Mitigated


ROG NOx CO SO2 Fugitive 
PM10


Exhaust 
PM10


PM10 Total Fugitive 
PM2.5


Exhaust 
PM2.5


0.0000 0.0000 0.0000


Consumer 
Products


0.3645 0.0000 0.0000 0.0000 0.0000 0.0000


0.0000 0.0000 0.0000 0.0000 0.00000.0000 0.0000Architectural 
Coating


0.0502


3.7900e-
003


3.7900e-
003


0.0000 1.0000e-
005


1.0000e-005Landscaping 1.8000e-
004


2.0000e-005 1.9400e-
003


0.0000 0.0000 0.0000 0.0000 0.0000


7.0 Water Detail


7.1 Mitigation Measures Water


3.7900e-
003


3.7900e-
003


1.0000e-
005


0.0000 4.0300e-
003


1.0000e-
005


0.0000 4.0300e-
003


Total 0.4149 2.0000e-005 1.9400e-
003


0.0000 1.0000e-
005


1.0000e-005 1.0000e-
005


1.0000e-005 0.0000


1.0000e-
005


1.0000e-005 0.0000
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Total CO2 CH4 N2O CO2e


13.9862


7.2 Water by Land Use


Unmitigated


Indoor/Out
door Use


Total CO2 CH4 N2O CO2e


Unmitigated 6.8766 0.2212 5.3000e-
003


Category t
o
n


MT/yr


Mitigated 6.8766 0.2212 5.3000e-
003


13.9862


5.3000e-003 13.9862


Total 6.8766 0.2212 5.3000e-003 13.9862


Strip Mall 6.76578 / 
4.14677


6.8766 0.2212


Land Use Mgal t
o
n


MT/yr


Parking Lot 0 / 0 0.0000 0.0000 0.0000 0.0000


Mitigated
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Land Use Mgal t
o
n


MT/yr


Parking Lot 0 / 0 0.0000 0.0000 0.0000 0.0000


Indoor/Out
door Use


Total CO2 CH4 N2O CO2e


8.0 Waste Detail


8.1 Mitigation Measures Waste


Category/Year


Total CO2 CH4 N2O CO2e


5.3000e-003 13.9862


Total 6.8766 0.2212 5.3000e-003 13.9862


Strip Mall 6.76578 / 
4.14677


6.8766 0.2212


48.2333


8.2 Waste by Land Use


Unmitigated


 Unmitigated 19.4689 1.1506 0.0000


t
o
n


MT/yr


 Mitigated 19.4689 1.1506 0.0000 48.2333
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Waste 
Disposed


Total CO2 CH4 N2O CO2e


0.0000 48.2333


Total 19.4689 1.1506 0.0000 48.2333


Strip Mall 95.91 19.4689 1.1506


Land Use tons t
o
n


MT/yr


Parking Lot 0 0.0000 0.0000 0.0000 0.0000


Land Use tons t
o
n


MT/yr


Parking Lot 0 0.0000 0.0000 0.0000 0.0000


Mitigated


Waste 
Disposed


Total CO2 CH4 N2O CO2e


Horse Power Load Factor Fuel Type


9.0 Operational Offroad


Equipment Type Number Hours/Day Days/Year


0.0000 48.2333


Total 19.4689 1.1506 0.0000 48.2333


Strip Mall 95.91 19.4689 1.1506
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10.0 Stationary Equipment


Fire Pumps and Emergency Generators


User Defined Equipment


Equipment Type Number


11.0 Vegetation


Load Factor Fuel Type


Boilers


Equipment Type Number Heat Input/Day Heat Input/Year Boiler Rating Fuel Type


Equipment Type Number Hours/Day Hours/Year Horse Power







1500 Fitzgerald Dr, Pinole Vista - 2030
Contra Costa County, Annual


1.0 Project Characteristics


1.1 Land Usage


Land Uses Size Metric Lot Acreage Floor Surface Area Population
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1.2 Other Project Characteristics


Urbanization Urban Wind Speed (m/s) 2.2


638


Parking Lot 275.00 Space 0.00 91,730.00 0


Apartments Mid Rise 223.00 Dwelling Unit 5.93 263,862.00


N2O Intensity 
(lb/MWhr)


0.004


1.3 User Entered Comments & Non-Default Data


Project Characteristics - 


Land Use - Provided land uses - construction worksheet and plans


Utility Company Pacific Gas and Electric Company


CO2 Intensity 
(lb/MWhr)


203.98 CH4 Intensity 
(lb/MWhr)


0.033


Precipitation Freq (Days) 58


Climate Zone 5 Operational Year 2030


Off-road Equipment - Provided construction equip & hours


Off-road Equipment - Provided construction equip & hours


Off-road Equipment - Provided construction equip & hours


Grading - grading = 100-cy import & 100-cy export


Construction Phase - Provided construction schedule


Off-road Equipment - Provided construction equip & hours


Off-road Equipment - Provided construction equip & hours


Off-road Equipment - Provided construction equip & hours


Off-road Equipment - Provided construction equip & hours
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Water And Wastewater - Wastewater treatment 100% aerobic


Construction Off-road Equipment Mitigation - BMPs, Tier 4 interim mitigation


Table Name Column Name Default Value New Value


Trips and VMT - 0 trips for EMFAC2021 adjustments, pavement demo = 2,980 tons, building const = 150 cement truck round trips, paving = 114 asphalt truck round trips


Vehicle Trips - Same trip gen as traffic study


Vehicle Emission Factors - EMFAC2021 vehicle emission factors Contra Costa County 2030


Fleet Mix - EMFAC2021 fleet mix Contra Costa County 2030


Woodstoves - No fireplaces or wood, all natural gas


Demolition - existgin building demo = 91,342-sf


tblConstEquipMitigation NumberOfEquipmentMitigated 0.00 1.00


tblConstEquipMitigation NumberOfEquipmentMitigated 0.00 2.00


tblConstEquipMitigation NumberOfEquipmentMitigated 0.00 5.00


tblConstEquipMitigation NumberOfEquipmentMitigated 0.00 2.00


tblConstDustMitigation WaterUnpavedRoadVehicleSpeed 0 15


tblConstEquipMitigation NumberOfEquipmentMitigated 0.00 2.00


tblConstEquipMitigation Tier No Change Tier 4 Interim


tblConstEquipMitigation Tier No Change Tier 4 Interim


tblConstEquipMitigation NumberOfEquipmentMitigated 0.00 2.00


tblConstEquipMitigation NumberOfEquipmentMitigated 0.00 1.00


tblConstEquipMitigation NumberOfEquipmentMitigated 0.00 2.00


tblConstEquipMitigation NumberOfEquipmentMitigated 0.00 1.00


tblConstEquipMitigation Tier No Change Tier 4 Interim


tblConstEquipMitigation Tier No Change Tier 4 Interim


tblConstEquipMitigation Tier No Change Tier 4 Interim


tblConstEquipMitigation Tier No Change Tier 4 Interim


tblConstEquipMitigation Tier No Change Tier 4 Interim


tblConstEquipMitigation Tier No Change Tier 4 Interim


tblConstEquipMitigation Tier No Change Tier 4 Interim
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tblConstEquipMitigation Tier No Change Tier 4 Interim


tblConstEquipMitigation Tier No Change Tier 4 Interim


tblConstEquipMitigation Tier No Change Tier 4 Interim


tblConstEquipMitigation Tier No Change Tier 4 Interim


tblConstEquipMitigation Tier No Change Tier 4 Interim


tblConstructionPhase NumDays 20.00 10.00


tblConstructionPhase PhaseEndDate 11/24/2023 7/23/2024


tblConstructionPhase NumDays 230.00 382.00


tblConstructionPhase NumDays 20.00 25.00


tblConstEquipMitigation Tier No Change Tier 4 Interim


tblConstructionPhase NumDays 20.00 382.00


tblConstructionPhase PhaseEndDate 10/14/2022 10/21/2022


tblConstructionPhase PhaseStartDate 10/28/2023 2/6/2023


tblConstructionPhase PhaseEndDate 11/11/2022 11/4/2022


tblConstructionPhase PhaseEndDate 10/27/2023 9/6/2024


tblConstructionPhase PhaseEndDate 9/29/2023 7/23/2024


tblConstructionPhase PhaseEndDate 9/30/2022 10/7/2022


tblFireplaces FireplaceWoodMass 228.80 0.00


tblFireplaces NumberGas 33.45 71.36


tblConstructionPhase PhaseStartDate 9/30/2023 8/12/2024


tblConstructionPhase PhaseStartDate 10/1/2022 10/10/2022


tblConstructionPhase PhaseStartDate 11/12/2022 2/6/2023


tblConstructionPhase PhaseStartDate 10/15/2022 10/24/2022


tblFleetMix LDA 0.58 0.51


tblFleetMix LDT1 0.06 0.04


tblFleetMix HHD 7.0880e-003 8.5760e-003


tblFleetMix LDA 0.58 0.51


tblFireplaces NumberWood 37.91 0.00


tblFleetMix HHD 7.0880e-003 8.5760e-003







CalEEMod Version: CalEEMod.2020.4.0 Page 1 of 1


Date: 10/13/2021 4:16 PM


1500 Fitzgerald Dr, Pinole Vista - Contra Costa County, Annual


EMFAC Off-Model Adjustment Factors for Gasoline Light Duty Vehicle to Account for the SAFE Vehicle Rule Not Applied


tblFleetMix LHD1 0.02 0.03


tblFleetMix LHD2 5.5730e-003 6.7980e-003


tblFleetMix LDT2 0.18 0.23


tblFleetMix LHD1 0.02 0.03


tblFleetMix LDT1 0.06 0.04


tblFleetMix LDT2 0.18 0.23


tblFleetMix MDV 0.12 0.14


tblFleetMix MH 2.8620e-003 2.8570e-003


tblFleetMix MCY 0.02 0.02


tblFleetMix MDV 0.12 0.14


tblFleetMix LHD2 5.5730e-003 6.7980e-003


tblFleetMix MCY 0.02 0.02


tblFleetMix OBUS 5.3700e-004 5.0500e-004


tblFleetMix SBUS 1.7970e-003 7.6600e-004


tblFleetMix MHD 7.4350e-003 9.3340e-003


tblFleetMix OBUS 5.3700e-004 5.0500e-004


tblFleetMix MH 2.8620e-003 2.8570e-003


tblFleetMix MHD 7.4350e-003 9.3340e-003


tblGrading MaterialImported 0.00 100.00


tblLandUse LandUseSquareFeet 223,000.00 263,862.00


tblFleetMix UBUS 3.0500e-004 4.7400e-004


tblGrading MaterialExported 0.00 100.00


tblFleetMix SBUS 1.7970e-003 7.6600e-004


tblFleetMix UBUS 3.0500e-004 4.7400e-004


tblOffRoadEquipment LoadFactor 0.31 0.31


tblLandUse LotAcreage 2.47 0.00


tblOffRoadEquipment LoadFactor 0.41 0.41


tblLandUse LandUseSquareFeet 110,000.00 91,730.00


tblLandUse LotAcreage 5.87 5.93
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tblOffRoadEquipment LoadFactor 0.37 0.37


tblOffRoadEquipment OffRoadEquipmentType Tractors/Loaders/Backhoes


tblOffRoadEquipment OffRoadEquipmentType Excavators


tblOffRoadEquipment OffRoadEquipmentType Cement and Mortar Mixers


tblOffRoadEquipment OffRoadEquipmentType Aerial Lifts


tblOffRoadEquipment LoadFactor 0.38 0.38


tblOffRoadEquipment OffRoadEquipmentType Graders


tblOffRoadEquipment OffRoadEquipmentUnitAmount 1.00 2.00


tblOffRoadEquipment OffRoadEquipmentUnitAmount 3.00 2.00


tblOffRoadEquipment OffRoadEquipmentUnitAmount 1.00 0.00


tblOffRoadEquipment OffRoadEquipmentUnitAmount 3.00 2.00


tblOffRoadEquipment OffRoadEquipmentUnitAmount 1.00 2.00


tblOffRoadEquipment OffRoadEquipmentUnitAmount 1.00 0.00


tblOffRoadEquipment OffRoadEquipmentUnitAmount 2.00 0.00


tblOffRoadEquipment OffRoadEquipmentUnitAmount 1.00 0.00


tblOffRoadEquipment OffRoadEquipmentUnitAmount 2.00 0.00


tblOffRoadEquipment OffRoadEquipmentUnitAmount 2.00 1.00


tblOffRoadEquipment OffRoadEquipmentUnitAmount 1.00 0.00


tblOffRoadEquipment OffRoadEquipmentUnitAmount 1.00 0.00


tblOffRoadEquipment OffRoadEquipmentUnitAmount 1.00 0.00


tblOffRoadEquipment UsageHours 6.00 0.90


tblOffRoadEquipment OffRoadEquipmentUnitAmount 3.00 1.00


tblOffRoadEquipment OffRoadEquipmentUnitAmount 4.00 0.00


tblOffRoadEquipment OffRoadEquipmentUnitAmount 3.00 0.00


tblOffRoadEquipment OffRoadEquipmentUnitAmount 3.00 0.00


tblOffRoadEquipment UsageHours 8.00 7.00


tblOffRoadEquipment UsageHours 8.00 7.00


tblOffRoadEquipment UsageHours 8.00 0.00


tblOffRoadEquipment UsageHours 7.00 0.00
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tblOffRoadEquipment UsageHours 8.00 0.90


tblOffRoadEquipment UsageHours 8.00 0.00


tblOffRoadEquipment UsageHours 8.00 0.00


tblOffRoadEquipment UsageHours 8.00 0.00


tblOffRoadEquipment UsageHours 8.00 0.80


tblOffRoadEquipment UsageHours 8.00 0.70


tblOffRoadEquipment UsageHours 8.00 0.00


tblOffRoadEquipment UsageHours 8.00 0.00


tblOffRoadEquipment UsageHours 8.00 0.00


tblTripsAndVMT HaulingTripNumber 415.00 0.00


tblOffRoadEquipment UsageHours 8.00 7.00


tblOffRoadEquipment UsageHours 8.00 0.00


tblOffRoadEquipment UsageHours 8.00 0.00


tblOffRoadEquipment UsageHours 7.00 0.00


tblTripsAndVMT WorkerTripNumber 8.00 0.00


tblTripsAndVMT WorkerTripNumber 199.00 0.00


tblTripsAndVMT WorkerTripNumber 5.00 0.00


tblTripsAndVMT WorkerTripNumber 3.00 0.00


tblTripsAndVMT HaulingTripNumber 25.00 0.00


tblTripsAndVMT VendorTripNumber 39.00 0.00


tblVehicleEF HHD 0.04 0.09


tblVehicleEF HHD 6.20 5.00


tblTripsAndVMT WorkerTripNumber 5.00 0.00


tblVehicleEF HHD 0.02 0.20


tblTripsAndVMT WorkerTripNumber 10.00 0.00


tblTripsAndVMT WorkerTripNumber 40.00 0.00


tblVehicleEF HHD 917.03 721.73


tblVehicleEF HHD 0.40 0.63


tblVehicleEF HHD 5.6660e-003 7.4900e-004
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tblVehicleEF HHD 0.04 6.2820e-003


tblVehicleEF HHD 0.14 0.12


tblVehicleEF HHD 1,224.73 1,397.66


tblVehicleEF HHD 2.37 2.60


tblVehicleEF HHD 2.1040e-003 1.7840e-003


tblVehicleEF HHD 5.13 3.83


tblVehicleEF HHD 2.50 1.47


tblVehicleEF HHD 0.19 0.22


tblVehicleEF HHD 3.0000e-006 0.00


tblVehicleEF HHD 0.03 0.03


tblVehicleEF HHD 8.8800e-003 8.8010e-003


tblVehicleEF HHD 0.02 0.02


tblVehicleEF HHD 2.0130e-003 1.7000e-003


tblVehicleEF HHD 0.06 0.08


tblVehicleEF HHD 0.04 0.04


tblVehicleEF HHD 1.0000e-006 0.00


tblVehicleEF HHD 0.02 0.01


tblVehicleEF HHD 4.7000e-005 5.0000e-006


tblVehicleEF HHD 0.42 0.31


tblVehicleEF HHD 0.02 0.02


tblVehicleEF HHD 1.0000e-006 1.5000e-005


tblVehicleEF HHD 1.0000e-006 1.5000e-005


tblVehicleEF HHD 4.7000e-005 5.0000e-006


tblVehicleEF HHD 8.5390e-003 6.2450e-003


tblVehicleEF HHD 0.01 0.01


tblVehicleEF HHD 2.1000e-005 4.2000e-005


tblVehicleEF HHD 2.0000e-006 0.00


tblVehicleEF HHD 0.48 0.54


tblVehicleEF HHD 1.0000e-006 0.00
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tblVehicleEF HHD 2.0000e-006 0.00


tblVehicleEF LDA 9.7700e-004 1.2690e-003


tblVehicleEF HHD 0.07 0.10


tblVehicleEF HHD 2.1000e-005 4.2000e-005


tblVehicleEF LDA 42.75 57.84


tblVehicleEF LDA 3.2530e-003 3.2780e-003


tblVehicleEF LDA 1.73 2.25


tblVehicleEF LDA 202.49 223.58


tblVehicleEF LDA 0.03 0.05


tblVehicleEF LDA 0.40 0.48


tblVehicleEF LDA 9.3000e-004 8.5000e-004


tblVehicleEF LDA 1.2990e-003 1.5420e-003


tblVehicleEF LDA 0.13 0.19


tblVehicleEF LDA 0.04 6.9340e-003


tblVehicleEF LDA 0.02 0.03


tblVehicleEF LDA 0.02 0.02


tblVehicleEF LDA 0.07 0.07


tblVehicleEF LDA 0.03 0.00


tblVehicleEF LDA 1.1950e-003 1.4180e-003


tblVehicleEF LDA 0.03 0.26


tblVehicleEF LDA 0.02 2.4270e-003


tblVehicleEF LDA 8.5600e-004 7.8200e-004


tblVehicleEF LDA 4.2300e-004 5.7200e-004


tblVehicleEF LDA 0.03 0.26


tblVehicleEF LDA 0.13 0.21


tblVehicleEF LDA 2.0030e-003 2.2100e-003


tblVehicleEF LDA 3.2790e-003 4.3810e-003


tblVehicleEF LDA 0.02 0.20


tblVehicleEF LDA 0.07 0.07
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tblVehicleEF LDA 0.14 0.24


tblVehicleEF LDT1 1.7340e-003 3.2150e-003


tblVehicleEF LDA 4.7630e-003 6.3860e-003


tblVehicleEF LDA 0.02 0.20


tblVehicleEF LDA 0.03 0.00


tblVehicleEF LDT1 52.42 78.05


tblVehicleEF LDT1 3.9140e-003 5.9500e-003


tblVehicleEF LDT1 1.87 3.79


tblVehicleEF LDT1 245.74 299.50


tblVehicleEF LDT1 0.04 0.08


tblVehicleEF LDT1 0.53 0.88


tblVehicleEF LDT1 1.0760e-003 1.2750e-003


tblVehicleEF LDT1 1.5120e-003 2.2190e-003


tblVehicleEF LDT1 0.16 0.30


tblVehicleEF LDT1 0.04 8.8250e-003


tblVehicleEF LDT1 0.02 0.03


tblVehicleEF LDT1 0.03 0.07


tblVehicleEF LDT1 0.11 0.14


tblVehicleEF LDT1 0.05 0.00


tblVehicleEF LDT1 1.3910e-003 2.0400e-003


tblVehicleEF LDT1 0.05 0.54


tblVehicleEF LDT1 0.02 3.0890e-003


tblVehicleEF LDT1 9.9000e-004 1.1720e-003


tblVehicleEF LDT1 5.1900e-004 7.7200e-004


tblVehicleEF LDT1 0.05 0.54


tblVehicleEF LDT1 0.17 0.38


tblVehicleEF LDT1 2.4320e-003 2.9610e-003


tblVehicleEF LDT1 6.6990e-003 0.01


tblVehicleEF LDT1 0.05 0.41
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tblVehicleEF LDT1 0.19 0.42


tblVehicleEF LDT2 1.6650e-003 1.8230e-003


tblVehicleEF LDT1 9.7740e-003 0.02


tblVehicleEF LDT1 0.05 0.41


tblVehicleEF LDT1 0.11 0.14


tblVehicleEF LDT1 0.05 0.00


tblVehicleEF LDT2 54.34 77.74


tblVehicleEF LDT2 4.0330e-003 4.4950e-003


tblVehicleEF LDT2 2.29 2.81


tblVehicleEF LDT2 252.89 306.67


tblVehicleEF LDT2 0.04 0.06


tblVehicleEF LDT2 0.53 0.62


tblVehicleEF LDT2 1.0220e-003 9.9600e-004


tblVehicleEF LDT2 1.3480e-003 1.6820e-003


tblVehicleEF LDT2 0.17 0.25


tblVehicleEF LDT2 0.04 8.4960e-003


tblVehicleEF LDT2 0.02 0.03


tblVehicleEF LDT2 0.03 0.04


tblVehicleEF LDT2 0.09 0.07


tblVehicleEF LDT2 0.05 0.00


tblVehicleEF LDT2 1.2390e-003 1.5470e-003


tblVehicleEF LDT2 0.05 0.26


tblVehicleEF LDT2 0.02 2.9740e-003


tblVehicleEF LDT2 9.4100e-004 9.1600e-004


tblVehicleEF LDT2 5.3800e-004 7.6900e-004


tblVehicleEF LDT2 0.19 0.27


tblVehicleEF LDT2 2.5020e-003 3.0310e-003


tblVehicleEF LDT2 6.1100e-003 6.4930e-003


tblVehicleEF LDT2 0.05 0.20
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tblVehicleEF LDT2 0.05 0.26


tblVehicleEF LDT2 0.21 0.30


tblVehicleEF LHD1 4.1100e-003 4.3200e-003


tblVehicleEF LDT2 8.8770e-003 9.4600e-003


tblVehicleEF LDT2 0.05 0.20


tblVehicleEF LDT2 0.09 0.07


tblVehicleEF LDT2 0.05 0.00


tblVehicleEF LHD1 0.88 1.94


tblVehicleEF LHD1 8.48 8.14


tblVehicleEF LHD1 0.17 0.18


tblVehicleEF LHD1 0.53 0.59


tblVehicleEF LHD1 5.7660e-003 4.8460e-003


tblVehicleEF LHD1 9.4440e-003 0.02


tblVehicleEF LHD1 0.02 0.03


tblVehicleEF LHD1 0.06 0.05


tblVehicleEF LHD1 7.8200e-004 6.6600e-004


tblVehicleEF LHD1 0.04 0.04


tblVehicleEF LHD1 703.35 680.41


tblVehicleEF LHD1 9.82 15.32


tblVehicleEF LHD1 9.9600e-003 9.4740e-003


tblVehicleEF LHD1 8.8420e-003 0.01


tblVehicleEF LHD1 9.5900e-004 7.5300e-004


tblVehicleEF LHD1 0.08 0.07


tblVehicleEF LHD1 0.46 0.46


tblVehicleEF LHD1 0.23 0.33


tblVehicleEF LHD1 0.03 0.03


tblVehicleEF LHD1 2.4900e-003 2.3690e-003


tblVehicleEF LHD1 2.0700e-004 1.3600e-004


tblVehicleEF LHD1 9.1800e-004 7.2000e-004
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tblVehicleEF LHD1 8.4160e-003 0.01


tblVehicleEF LHD1 1.9000e-004 1.2500e-004


tblVehicleEF LHD1 0.08 0.06


tblVehicleEF LHD1 0.20 0.13


tblVehicleEF LHD1 0.02 0.02


tblVehicleEF LHD1 8.6200e-004 0.00


tblVehicleEF LHD1 1.4290e-003 0.09


tblVehicleEF LHD1 0.06 0.02


tblVehicleEF LHD1 1.4290e-003 0.09


tblVehicleEF LHD1 0.06 0.02


tblVehicleEF LHD1 6.8540e-003 6.6320e-003


tblVehicleEF LHD1 9.7000e-005 1.5100e-004


tblVehicleEF LHD1 0.05 0.08


tblVehicleEF LHD1 8.2000e-005 7.9000e-005


tblVehicleEF LHD1 0.05 0.09


tblVehicleEF LHD2 2.4740e-003 2.4110e-003


tblVehicleEF LHD1 0.10 0.08


tblVehicleEF LHD1 0.20 0.13


tblVehicleEF LHD1 0.02 0.03


tblVehicleEF LHD1 8.6200e-004 0.00


tblVehicleEF LHD2 0.46 1.00


tblVehicleEF LHD2 13.32 13.80


tblVehicleEF LHD2 0.13 0.13


tblVehicleEF LHD2 0.52 0.41


tblVehicleEF LHD2 5.5240e-003 4.9900e-003


tblVehicleEF LHD2 4.8040e-003 8.4240e-003


tblVehicleEF LHD2 1.7300e-003 1.7820e-003


tblVehicleEF LHD2 684.04 727.53


tblVehicleEF LHD2 6.22 7.88
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tblVehicleEF LHD2 0.01 0.01


tblVehicleEF LHD2 0.08 0.09


tblVehicleEF LHD2 0.06 0.08


tblVehicleEF LHD2 0.01 0.01


tblVehicleEF LHD2 0.01 0.02


tblVehicleEF LHD2 1.5200e-003 1.5100e-003


tblVehicleEF LHD2 0.09 0.09


tblVehicleEF LHD2 0.50 0.60


tblVehicleEF LHD2 0.13 0.17


tblVehicleEF LHD2 0.01 0.02


tblVehicleEF LHD2 9.1000e-005 4.9000e-005


tblVehicleEF LHD2 0.04 0.03


tblVehicleEF LHD2 2.7190e-003 2.6610e-003


tblVehicleEF LHD2 9.9000e-005 5.3000e-005


tblVehicleEF LHD2 1.4540e-003 1.4450e-003


tblVehicleEF LHD2 0.10 0.09


tblVehicleEF LHD2 0.05 0.06


tblVehicleEF LHD2 0.01 0.01


tblVehicleEF LHD2 3.8000e-004 0.00


tblVehicleEF LHD2 5.8000e-004 0.05


tblVehicleEF LHD2 0.02 0.01


tblVehicleEF LHD2 5.8000e-004 0.05


tblVehicleEF LHD2 0.02 0.01


tblVehicleEF LHD2 6.5940e-003 6.9920e-003


tblVehicleEF LHD2 6.2000e-005 7.8000e-005


tblVehicleEF LHD2 0.02 0.04


tblVehicleEF LHD2 1.2700e-004 1.3200e-004


tblVehicleEF LHD2 0.02 0.02


tblVehicleEF LHD2 3.8000e-004 0.00
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tblVehicleEF LHD2 0.02 0.04


tblVehicleEF MCY 0.33 0.15


tblVehicleEF LHD2 0.12 0.11


tblVehicleEF LHD2 0.05 0.06


tblVehicleEF MCY 60.03 46.10


tblVehicleEF MCY 0.07 0.04


tblVehicleEF MCY 9.22 8.10


tblVehicleEF MCY 212.79 187.18


tblVehicleEF MCY 0.25 0.17


tblVehicleEF MCY 18.61 11.88


tblVehicleEF MCY 2.1690e-003 1.9750e-003


tblVehicleEF MCY 2.8570e-003 3.3790e-003


tblVehicleEF MCY 0.27 0.12


tblVehicleEF MCY 0.01 0.01


tblVehicleEF MCY 0.02 7.1910e-003


tblVehicleEF MCY 1.15 0.54


tblVehicleEF MCY 0.68 3.59


tblVehicleEF MCY 0.53 0.00


tblVehicleEF MCY 2.6750e-003 3.1670e-003


tblVehicleEF MCY 0.87 4.22


tblVehicleEF MCY 5.0400e-003 4.2000e-003


tblVehicleEF MCY 2.0240e-003 1.8450e-003


tblVehicleEF MCY 5.9400e-004 4.5600e-004


tblVehicleEF MCY 0.87 0.10


tblVehicleEF MCY 1.91 1.26


tblVehicleEF MCY 2.1060e-003 1.8500e-003


tblVehicleEF MCY 2.20 0.98


tblVehicleEF MCY 0.44 3.87


tblVehicleEF MCY 0.68 3.59
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tblVehicleEF MCY 2.08 1.37


tblVehicleEF MDV 2.0500e-003 2.3750e-003


tblVehicleEF MCY 2.75 1.19


tblVehicleEF MCY 0.44 3.87


tblVehicleEF MCY 0.53 0.00


tblVehicleEF MDV 65.88 93.79


tblVehicleEF MDV 5.7300e-003 6.0430e-003


tblVehicleEF MDV 2.40 3.02


tblVehicleEF MDV 311.83 371.71


tblVehicleEF MDV 0.05 0.07


tblVehicleEF MDV 0.57 0.70


tblVehicleEF MDV 1.0540e-003 1.0280e-003


tblVehicleEF MDV 1.3740e-003 1.7010e-003


tblVehicleEF MDV 0.20 0.30


tblVehicleEF MDV 0.04 8.6340e-003


tblVehicleEF MDV 0.02 0.03


tblVehicleEF MDV 0.04 0.06


tblVehicleEF MDV 0.12 0.08


tblVehicleEF MDV 0.07 0.00


tblVehicleEF MDV 1.2630e-003 1.5640e-003


tblVehicleEF MDV 0.06 0.33


tblVehicleEF MDV 0.02 3.0220e-003


tblVehicleEF MDV 9.7200e-004 9.4700e-004


tblVehicleEF MDV 6.5200e-004 9.2700e-004


tblVehicleEF MDV 0.06 0.33


tblVehicleEF MDV 0.22 0.34


tblVehicleEF MDV 3.0820e-003 3.6730e-003


tblVehicleEF MDV 7.9840e-003 9.2720e-003


tblVehicleEF MDV 0.05 0.25
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tblVehicleEF MDV 0.24 0.37


tblVehicleEF MH 5.4430e-003 6.3460e-003


tblVehicleEF MDV 0.01 0.01


tblVehicleEF MDV 0.05 0.25


tblVehicleEF MDV 0.12 0.08


tblVehicleEF MDV 0.07 0.00


tblVehicleEF MH 15.37 19.63


tblVehicleEF MH 0.06 0.07


tblVehicleEF MH 1.61 1.86


tblVehicleEF MH 1,366.60 1,644.80


tblVehicleEF MH 0.02 0.02


tblVehicleEF MH 0.36 0.40


tblVehicleEF MH 0.01 0.01


tblVehicleEF MH 0.02 0.03


tblVehicleEF MH 0.24 0.31


tblVehicleEF MH 0.13 0.04


tblVehicleEF MH 0.03 0.03


tblVehicleEF MH 1.24 1.45


tblVehicleEF MH 1.8000e-004 1.9800e-004


tblVehicleEF MH 0.36 22.12


tblVehicleEF MH 3.3120e-003 3.3480e-003


tblVehicleEF MH 0.02 0.03


tblVehicleEF MH 1.9600e-004 2.1600e-004


tblVehicleEF MH 0.06 0.02


tblVehicleEF MH 0.07 0.09


tblVehicleEF MH 0.04 0.06


tblVehicleEF MH 6.0610e-003 0.13


tblVehicleEF MH 0.03 5.27


tblVehicleEF MH 0.16 0.00
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tblVehicleEF MH 0.01 0.02


tblVehicleEF MH 0.06 0.07


tblVehicleEF MH 6.0610e-003 0.13


tblVehicleEF MH 0.03 5.27


tblVehicleEF MH 0.16 0.00


tblVehicleEF MH 1.5200e-004 1.9400e-004


tblVehicleEF MH 0.36 22.12


tblVehicleEF MHD 0.46 0.65


tblVehicleEF MHD 0.17 0.17


tblVehicleEF MHD 1.2290e-003 9.8710e-003


tblVehicleEF MHD 9.3810e-003 6.6910e-003


tblVehicleEF MH 0.08 0.10


tblVehicleEF MHD 4.2610e-003 0.02


tblVehicleEF MHD 0.01 0.02


tblVehicleEF MHD 0.12 0.14


tblVehicleEF MHD 1,028.73 1,072.59


tblVehicleEF MHD 9.38 6.71


tblVehicleEF MHD 0.97 0.74


tblVehicleEF MHD 77.33 151.16


tblVehicleEF MHD 2.0900e-004 7.5400e-004


tblVehicleEF MHD 0.13 0.04


tblVehicleEF MHD 1.43 0.61


tblVehicleEF MHD 1.66 1.24


tblVehicleEF MHD 8.6830e-003 4.7960e-003


tblVehicleEF MHD 0.42 0.79


tblVehicleEF MHD 2.0000e-004 7.2000e-004


tblVehicleEF MHD 0.06 0.02


tblVehicleEF MHD 7.0780e-003 5.7900e-003


tblVehicleEF MHD 1.2200e-004 8.1000e-005
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tblVehicleEF MHD 6.7630e-003 5.5310e-003


tblVehicleEF MHD 1.1200e-004 7.5000e-005


tblVehicleEF MHD 0.01 0.02


tblVehicleEF MHD 0.02 0.03


tblVehicleEF MHD 0.02 0.02


tblVehicleEF MHD 1.9400e-004 0.00


tblVehicleEF MHD 3.0000e-004 0.02


tblVehicleEF MHD 0.02 3.8010e-003


tblVehicleEF MHD 3.0000e-004 0.02


tblVehicleEF MHD 0.02 3.8010e-003


tblVehicleEF MHD 9.8370e-003 0.01


tblVehicleEF MHD 9.3000e-005 6.6000e-005


tblVehicleEF MHD 0.05 0.03


tblVehicleEF MHD 7.3400e-004 1.3890e-003


tblVehicleEF MHD 0.05 0.04


tblVehicleEF OBUS 8.6630e-003 8.4990e-003


tblVehicleEF MHD 0.02 0.03


tblVehicleEF MHD 0.02 0.03


tblVehicleEF MHD 0.03 0.04


tblVehicleEF MHD 1.9400e-004 0.00


tblVehicleEF OBUS 2.37 2.58


tblVehicleEF OBUS 71.40 73.26


tblVehicleEF OBUS 0.55 0.53


tblVehicleEF OBUS 0.45 0.60


tblVehicleEF OBUS 4.2740e-003 9.6200e-003


tblVehicleEF OBUS 0.02 0.02


tblVehicleEF OBUS 9.3350e-003 9.7840e-003


tblVehicleEF OBUS 1,312.44 1,408.48


tblVehicleEF OBUS 18.77 20.35







CalEEMod Version: CalEEMod.2020.4.0 Page 1 of 1


Date: 10/13/2021 4:16 PM


1500 Fitzgerald Dr, Pinole Vista - Contra Costa County, Annual


EMFAC Off-Model Adjustment Factors for Gasoline Light Duty Vehicle to Account for the SAFE Vehicle Rule Not Applied


tblVehicleEF OBUS 0.02 0.02


tblVehicleEF OBUS 0.29 0.25


tblVehicleEF OBUS 0.09 0.11


tblVehicleEF OBUS 6.3080e-003 0.02


tblVehicleEF OBUS 2.1300e-004 1.9100e-004


tblVehicleEF OBUS 9.8000e-005 2.8000e-004


tblVehicleEF OBUS 0.13 0.05


tblVehicleEF OBUS 1.05 1.01


tblVehicleEF OBUS 0.77 0.69


tblVehicleEF OBUS 1.5430e-003 0.12


tblVehicleEF OBUS 0.03 0.02


tblVehicleEF OBUS 6.0110e-003 0.02


tblVehicleEF OBUS 1.9600e-004 1.7500e-004


tblVehicleEF OBUS 9.3000e-005 2.6800e-004


tblVehicleEF OBUS 0.06 0.02


tblVehicleEF OBUS 0.11 0.13


tblVehicleEF OBUS 6.8100e-004 6.9600e-004


tblVehicleEF OBUS 0.02 0.06


tblVehicleEF OBUS 0.08 0.14


tblVehicleEF OBUS 0.05 0.05


tblVehicleEF OBUS 7.6900e-004 0.00


tblVehicleEF OBUS 0.07 0.06


tblVehicleEF OBUS 7.6900e-004 0.00


tblVehicleEF OBUS 1.5430e-003 0.12


tblVehicleEF OBUS 0.03 0.02


tblVehicleEF OBUS 0.01 0.01


tblVehicleEF OBUS 1.8600e-004 2.0100e-004


tblVehicleEF OBUS 0.03 0.08


tblVehicleEF OBUS 0.08 0.14
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tblVehicleEF SBUS 1.7320e-003 0.11


tblVehicleEF SBUS 1.4050e-003 3.2720e-003


tblVehicleEF OBUS 0.12 0.14


tblVehicleEF SBUS 0.02 0.08


tblVehicleEF SBUS 897.42 955.12


tblVehicleEF SBUS 1.14 2.66


tblVehicleEF SBUS 0.20 0.43


tblVehicleEF SBUS 273.69 174.68


tblVehicleEF SBUS 1.41 1.43


tblVehicleEF SBUS 0.17 0.58


tblVehicleEF SBUS 1.84 1.47


tblVehicleEF SBUS 1.82 0.55


tblVehicleEF SBUS 1.2780e-003 3.4240e-003


tblVehicleEF SBUS 1.74 1.00


tblVehicleEF SBUS 0.04 0.02


tblVehicleEF SBUS 0.13 0.12


tblVehicleEF SBUS 1.9000e-005 3.8000e-005


tblVehicleEF SBUS 7.7600e-004 5.9300e-004


tblVehicleEF SBUS 0.01 0.01


tblVehicleEF SBUS 0.01 8.5420e-003


tblVehicleEF SBUS 8.1100e-004 6.2100e-004


tblVehicleEF SBUS 0.74 0.04


tblVehicleEF SBUS 1.2700e-004 0.02


tblVehicleEF SBUS 1.1990e-003 4.6440e-003


tblVehicleEF SBUS 0.01 8.1550e-003


tblVehicleEF SBUS 1.7000e-005 3.5000e-005


tblVehicleEF SBUS 0.32 0.02


tblVehicleEF SBUS 2.8940e-003 2.6600e-003


tblVehicleEF SBUS 0.09 0.14
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tblVehicleEF SBUS 7.7860e-003 0.02


tblVehicleEF SBUS 2.5930e-003 1.5490e-003


tblVehicleEF SBUS 0.03 0.03


tblVehicleEF SBUS 2.6610e-003 0.01


tblVehicleEF SBUS 6.3000e-005 0.00


tblVehicleEF SBUS 0.13 0.25


tblVehicleEF SBUS 6.3000e-005 0.00


tblVehicleEF SBUS 1.2700e-004 0.02


tblVehicleEF SBUS 1.1990e-003 4.6440e-003


tblVehicleEF SBUS 8.5140e-003 8.7710e-003


tblVehicleEF SBUS 1.1000e-005 2.6000e-005


tblVehicleEF UBUS 1.4580e-003 0.02


tblVehicleEF UBUS 12.04 6.12


tblVehicleEF SBUS 8.5240e-003 0.02


tblVehicleEF UBUS 1.60 0.53


tblVehicleEF SBUS 0.03 0.15


tblVehicleEF SBUS 2.6610e-003 0.01


tblVehicleEF UBUS 3.5530e-003 0.02


tblVehicleEF UBUS 0.61 0.19


tblVehicleEF UBUS 2.68 17.20


tblVehicleEF UBUS 0.25 0.13


tblVehicleEF UBUS 0.21 2.10


tblVehicleEF UBUS 1,536.63 974.40


tblVehicleEF UBUS 4.6000e-005 1.2700e-004


tblVehicleEF UBUS 0.03 0.06


tblVehicleEF UBUS 0.03 0.07


tblVehicleEF UBUS 4.6730e-003 3.5650e-003


tblVehicleEF UBUS 0.02 0.13


tblVehicleEF UBUS 0.08 0.17
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tblVehicleEF UBUS 3.6920e-003 6.3870e-003


tblVehicleEF UBUS 2.1700e-004 0.00


tblVehicleEF UBUS 4.3000e-005 1.1700e-004


tblVehicleEF UBUS 3.2600e-004 0.02


tblVehicleEF UBUS 7.1530e-003 0.02


tblVehicleEF UBUS 4.4630e-003 3.4030e-003


tblVehicleEF UBUS 2.7000e-005 1.7000e-004


tblVehicleEF UBUS 3.2600e-004 0.02


tblVehicleEF UBUS 4.9160e-003 0.06


tblVehicleEF UBUS 9.8390e-003 7.7840e-003


tblVehicleEF UBUS 0.02 0.04


tblVehicleEF UBUS 5.9700e-004 0.02


tblVehicleEF UBUS 5.3830e-003 0.07


tblWater AerobicPercent 87.46 100.00


tblVehicleEF UBUS 1.63 0.58


tblVehicleEF UBUS 5.9700e-004 0.02


tblVehicleEF UBUS 3.6920e-003 6.3870e-003


tblVehicleEF UBUS 2.1700e-004 0.00


0.00


tblWoodstoves WoodstoveWoodMass 582.40 0.00


tblWater AnaerobicandFacultativeLagoonsPercent 2.21 0.00


tblWater SepticTankPercent 10.33 0.00


tblWater AerobicPercent 87.46 100.00


tblWater AnaerobicandFacultativeLagoonsPercent 2.21 0.00


2.0 Emissions Summary


tblWater SepticTankPercent 10.33


2.2 Overall Operational


Unmitigated Operational
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ROG NOx CO SO2 Fugitive 
PM10


Exhaust 
PM10


PM10 Total Fugitive 
PM2.5


Exhaust 
PM2.5


11.6182 11.61821.4000e-004 9.8100e-
003


9.8100e-003Area 1.2746 0.0268 1.6572


N2O CO2e


Category tons/yr MT/yr


PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4


5.8800e-
003


0.9091 0.2253Mobile 0.6308 0.3906 3.6896


183.6301 183.6301 0.0154 3.4700e-003 185.0495


2.7600e-
003


1.6000e-004 11.7359


Energy 0.0102 0.0868 0.0369 5.5000e-004 7.0100e-
003


7.0100e-003 7.0100e-
003


7.0100e-003 0.0000


9.8100e-
003


9.8100e-003 0.0000


0.0000 20.8228 1.2306 0.0000 51.5876


0.0424 0.0390 856.9216


Waste 0.0000 0.0000 0.0000 0.0000 20.8228


5.5000e-
003


0.2308 0.0000 844.2479 844.24799.1300e-003 0.9032


1,049.7365 1,075.6998 1.3105 0.0540 1,124.5503


0.0194 0.0114 19.2557


Total 1.9156 0.5041 5.3837 9.8200e-003 0.9032 0.0227 0.9259 0.2253 0.0223 0.2476 25.9633


0.0000 0.0000 5.1405 10.2403 15.38080.0000 0.0000Water


N2O CO2e


Category tons/yr MT/yr


PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4


Mitigated Operational


ROG NOx CO SO2 Fugitive 
PM10


Exhaust 
PM10


PM10 Total Fugitive 
PM2.5


Exhaust 
PM2.5


2.7600e-
003


1.6000e-004 11.7359


Energy 0.0102 0.0868 0.0369 5.5000e-004 7.0100e-
003


7.0100e-003 7.0100e-
003


7.0100e-003 0.0000


9.8100e-
003


9.8100e-003 0.0000 11.6182 11.61821.4000e-004 9.8100e-
003


9.8100e-003Area 1.2746 0.0268 1.6572


844.2479 844.24799.1300e-003 0.9032 5.8800e-
003


0.9091 0.2253Mobile 0.6308 0.3906 3.6896


183.6301 183.6301 0.0154 3.4700e-003 185.0495


0.0000 0.0000Water


0.0000 20.8228 1.2306 0.0000 51.5876


0.0424 0.0390 856.9216


Waste 0.0000 0.0000 0.0000 0.0000 20.8228


5.5000e-
003


0.2308 0.0000


0.0194 0.0114 19.25570.0000 0.0000 5.1405 10.2403 15.3808
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ROG NOx CO SO2


1,049.7365 1,075.6998 1.3105 0.0540 1,124.5503Total 1.9156 0.5041 5.3837 9.8200e-003 0.9032 0.0227 0.9259 0.2253 0.0223 0.2476 25.9633


0.00 0.00 0.00


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


PM2.5 
Total


Bio- CO2 NBio-CO2 Total CO2 CH4Fugitive 
PM10


Exhaust 
PM10


PM10 Total Fugitive 
PM2.5


Exhaust 
PM2.5


4.0 Operational Detail - Mobile


4.1 Mitigation Measures Mobile


ROG NOx CO SO2 Fugitive 
PM10


CO2e


Category tons/yr MT/yr


Mitigated 0.6308 0.3906 3.6896 9.1300e-003 0.9032 5.8800e-
003


0.9091 0.2253 5.5000e-
003


0.2308


Bio- CO2 NBio- CO2 Total CO2 CH4 N2OExhaust 
PM10


PM10 Total Fugitive 
PM2.5


Exhaust 
PM2.5


PM2.5 Total


856.9216


Unmitigated 0.6308 0.3906 3.6896 9.1300e-003 0.9032 5.8800e-
003


0.9091 0.2253 5.5000e-
003


0.2308 0.0000 844.2479 844.2479


0.0000 844.2479 844.2479 0.0424 0.0390


Annual VMT


Apartments Mid Rise 1,213.12 1,094.93 912.07 2,663,505 2,663,505


Land Use Weekday Saturday Sunday Annual VMT


0.0424 0.0390 856.9216


4.2 Trip Summary Information


Average Daily Trip Rate Unmitigated Mitigated


Total 1,213.12 1,094.93 912.07 2,663,505 2,663,505


Parking Lot 0.00 0.00 0.00
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4.3 Trip Type Information


Miles Trip % Trip Purpose %


15.00 54.00 86 11 3Apartments Mid Rise 10.80 4.80 5.70 31.00


H-S or C-C H-O or C-NW Primary Diverted Pass-byLand Use H-W or C-W H-S or C-C H-O or C-NW H-W or C-W


OBUS UBUS MCY SBUS MHMDV LHD1 LHD2 MHD HHD


4.4 Fleet Mix


Land Use LDA LDT1 LDT2


0.00 0.00 0 0 0Parking Lot 9.50 7.30 7.30 0.00


0.000766 0.002857


5.0 Energy Detail


Historical Energy Use: N


5.1 Mitigation Measures Energy


0.000474 0.023826 0.000766 0.002857


Parking Lot 0.506938 0.037324 0.231190 0.143470 0.027941 0.006798 0.009334 0.008576 0.000505 0.000474 0.023826


0.027941 0.006798 0.009334 0.008576 0.000505Apartments Mid Rise 0.506938 0.037324 0.231190 0.143470


0.0000 0.0000Electricity Mitigated


CH4 N2O CO2e


Category tons/yr MT/yr


Exhaust 
PM2.5


PM2.5 Total Bio- CO2 NBio- CO2 Total CO2SO2 Fugitive 
PM10


Exhaust 
PM10


PM10 Total Fugitive 
PM2.5


ROG NOx CO


0.0102 0.0868 0.0369


83.1572 83.1572 0.0135 1.6300e-003 83.9795


0.0135 1.6300e-003 83.9795


Electricity 
Unmitigated


0.0000 0.0000 0.0000 0.0000 0.0000


0.0000 0.0000 0.0000 83.1572 83.1572


100.4729 100.4729 1.9300e-
003


1.8400e-003 101.0700


1.9300e-
003


1.8400e-003 101.0700


NaturalGas 
Unmitigated


0.0102 0.0868 0.0369 5.5000e-004 7.0100e-
003


7.0100e-003 7.0100e-
003


7.0100e-003 0.0000


7.0100e-
003


7.0100e-003 0.0000 100.4729 100.47295.5000e-004 7.0100e-
003


7.0100e-003NaturalGas 
Mitigated
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CH4 N2O CO2e


Land Use kBTU/yr tons/yr MT/yr


Exhaust 
PM2.5


PM2.5 Total Bio- CO2 NBio- CO2 Total CO2


5.2 Energy by Land Use - NaturalGas


Unmitigated


NaturalGa
s Use


ROG NOx CO SO2 Fugitive 
PM10


Exhaust 
PM10


PM10 Total Fugitive 
PM2.5


100.4729 1.9300e-003 1.8400e-
003


101.0700


Parking Lot 0 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000


7.0100e-
003


7.0100e-003 0.0000 100.47290.0369 5.5000e-
004


7.0100e-003 7.0100e-
003


Apartments Mid 
Rise


1.88279e+
006


0.0102 0.0868


100.4729 100.4729 1.9300e-003 1.8400e-
003


101.0700


0.0000 0.0000


Total 0.0102 0.0868 0.0369 5.5000e-
004


7.0100e-003 7.0100e-
003


7.0100e-
003


7.0100e-003 0.0000


0.0000 0.0000 0.0000 0.0000 0.0000


0.0102 0.0868


CH4 N2O CO2e


Land Use kBTU/yr tons/yr MT/yr


Exhaust 
PM2.5


PM2.5 Total Bio- CO2 NBio- CO2 Total CO2


Mitigated


NaturalGa
s Use


ROG NOx CO SO2 Fugitive 
PM10


Exhaust 
PM10


PM10 Total Fugitive 
PM2.5


0.0000 0.0000 0.0000


100.4729 1.9300e-003 1.8400e-
003


101.0700


Parking Lot 0 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000


7.0100e-
003


7.0100e-003 0.0000 100.47290.0369 5.5000e-
004


7.0100e-003 7.0100e-
003


Apartments Mid 
Rise


1.88279e+
006


100.4729 100.4729 1.9300e-003 1.8400e-
003


101.0700


0.0000 0.0000


Total 0.0102 0.0868 0.0369 5.5000e-
004


7.0100e-003 7.0100e-
003


7.0100e-
003


7.0100e-003 0.0000


0.0000 0.0000
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5.3 Energy by Land Use - Electricity


Unmitigated


Electricity 
Use


Total CO2 CH4 N2O CO2e


6.0000e-005 2.9999


Total 83.1572 0.0135 1.6300e-003 83.9795


Parking Lot 32105.5 2.9705 4.8000e-004


Land Use kWh/yr t
o
n


MT/yr


Apartments Mid 
Rise


866661 80.1867 0.0130 1.5700e-003 80.9796


Land Use kWh/yr t
o
n


MT/yr


Apartments Mid 
Rise


866661 80.1867 0.0130 1.5700e-003 80.9796


Mitigated


Electricity 
Use


Total CO2 CH4 N2O CO2e


6.0 Area Detail


6.0000e-005 2.9999


Total 83.1572 0.0135 1.6300e-003 83.9795


Parking Lot 32105.5 2.9705 4.8000e-004
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6.1 Mitigation Measures Area


ROG NOx CO SO2 Fugitive 
PM10


CO2e


Category tons/yr MT/yr


Mitigated 1.2746 0.0268 1.6572 1.4000e-004 9.8100e-
003


9.8100e-003 9.8100e-
003


9.8100e-003


Bio- CO2 NBio- CO2 Total CO2 CH4 N2OExhaust 
PM10


PM10 Total Fugitive 
PM2.5


Exhaust 
PM2.5


PM2.5 Total


2.7600e-
003


1.6000e-004 11.7359


6.2 Area by SubCategory


Unmitigated


11.7359


Unmitigated 1.2746 0.0268 1.6572 1.4000e-004 9.8100e-
003


9.8100e-003 9.8100e-
003


9.8100e-003 0.0000 11.6182 11.6182


0.0000 11.6182 11.6182 2.7600e-
003


1.6000e-004


0.0000 0.0000Architectural 
Coating


0.1877


CH4 N2O CO2e


SubCategory tons/yr MT/yr


Exhaust 
PM2.5


PM2.5 Total Bio- CO2 NBio- CO2 Total CO2SO2 Fugitive 
PM10


Exhaust 
PM10


PM10 Total Fugitive 
PM2.5


ROG NOx CO


9.0000e-
004


7.6900e-003 3.2700e-
003


0.0000 0.0000 0.0000 0.0000 0.0000


0.0000 0.0000 0.0000


Consumer 
Products


1.0364 0.0000 0.0000 0.0000 0.0000 0.0000


0.0000 0.0000 0.0000 0.0000 0.0000


2.7096 2.7096 2.5900e-
003


0.0000 2.7744


1.7000e-
004


1.6000e-004 8.9615


Landscaping 0.0496 0.0191 1.6539 9.0000e-005 9.1900e-
003


9.1900e-003 9.1900e-
003


9.1900e-003 0.0000


6.2000e-
004


6.2000e-004 0.0000 8.9085 8.90855.0000e-005 6.2000e-
004


6.2000e-004Hearth


2.7600e-
003


1.6000e-004 11.73589.8100e-
003


9.8100e-003 0.0000 11.6182 11.61821.4000e-004 9.8100e-
003


9.8100e-003Total 1.2746 0.0268 1.6572
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Mitigated


0.0000 0.0000Architectural 
Coating


0.1877


CH4 N2O CO2e


SubCategory tons/yr MT/yr


Exhaust 
PM2.5


PM2.5 Total Bio- CO2 NBio- CO2 Total CO2SO2 Fugitive 
PM10


Exhaust 
PM10


PM10 Total Fugitive 
PM2.5


ROG NOx CO


9.0000e-
004


7.6900e-003 3.2700e-
003


0.0000 0.0000 0.0000 0.0000 0.0000


0.0000 0.0000 0.0000


Consumer 
Products


1.0364 0.0000 0.0000 0.0000 0.0000 0.0000


0.0000 0.0000 0.0000 0.0000 0.0000


2.7096 2.7096 2.5900e-
003


0.0000 2.7744


1.7000e-
004


1.6000e-004 8.9615


Landscaping 0.0496 0.0191 1.6539 9.0000e-005 9.1900e-
003


9.1900e-003 9.1900e-
003


9.1900e-003 0.0000


6.2000e-
004


6.2000e-004 0.0000 8.9085 8.90855.0000e-005 6.2000e-
004


6.2000e-004Hearth


2.7600e-
003


1.6000e-004 11.7358


7.0 Water Detail


7.1 Mitigation Measures Water


9.8100e-
003


9.8100e-003 0.0000 11.6182 11.61821.4000e-004 9.8100e-
003


9.8100e-003Total 1.2746 0.0268 1.6572


CO2e


Category t
o
n


MT/yr


Total CO2 CH4 N2O
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19.2557


7.2 Water by Land Use


Unmitigated


Indoor/Out
door Use


Total CO2 CH4 N2O CO2e


Unmitigated 15.3808 0.0194 0.0114


Mitigated 15.3808 0.0194 0.0114 19.2557


0.0000 0.0000


Total 15.3808 0.0194 0.0114 19.2557


Parking Lot 0 / 0 0.0000 0.0000


Land Use Mgal t
o
n


MT/yr


Apartments Mid 
Rise


14.5293 / 
9.15981


15.3808 0.0194 0.0114 19.2557


Land Use Mgal t
o
n


MT/yr


Apartments Mid 
Rise


14.5293 / 
9.15981


15.3808 0.0194 0.0114 19.2557


Mitigated


Indoor/Out
door Use


Total CO2 CH4 N2O CO2e


0.0000 0.0000Parking Lot 0 / 0 0.0000 0.0000
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8.0 Waste Detail


8.1 Mitigation Measures Waste


Category/Year


Total CO2 CH4 N2O CO2e


Total 15.3808 0.0194 0.0114 19.2557


51.5876


8.2 Waste by Land Use


Unmitigated


Waste 
Disposed


Total CO2 CH4 N2O CO2e


 Unmitigated 20.8228 1.2306 0.0000


t
o
n


MT/yr


 Mitigated 20.8228 1.2306 0.0000 51.5876


0.0000 0.0000Parking Lot 0 0.0000 0.0000


Land Use tons t
o
n


MT/yr


Apartments Mid 
Rise


102.58 20.8228 1.2306 0.0000 51.5876
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Total 20.8228 1.2306 0.0000 51.5876


Land Use tons t
o
n


MT/yr


Apartments Mid 
Rise


102.58 20.8228 1.2306 0.0000 51.5876


Mitigated


Waste 
Disposed


Total CO2 CH4 N2O CO2e


Horse Power Load Factor Fuel Type


10.0 Stationary Equipment


Fire Pumps and Emergency Generators


9.0 Operational Offroad


Equipment Type Number Hours/Day Days/Year


0.0000 0.0000


Total 20.8228 1.2306 0.0000 51.5876


Parking Lot 0 0.0000 0.0000


User Defined Equipment


Load Factor Fuel Type


Boilers


Equipment Type Number Heat Input/Day Heat Input/Year Boiler Rating Fuel Type


Equipment Type Number Hours/Day Hours/Year Horse Power
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Equipment Type Number


11.0 Vegetation







1500 Fitzgerald Dr, Pinole Vista - Existing 2030
Contra Costa County, Annual


1.0 Project Characteristics


1.1 Land Usage


Land Uses Size Metric Lot Acreage Floor Surface Area Population
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Precipitation Freq (Days) 58


Climate Zone 5 Operational Year 2030


1.2 Other Project Characteristics


Urbanization Urban Wind Speed (m/s) 2.2


0


Parking Lot 120.68 1000sqft 2.77 120,676.00 0


Strip Mall 91.34 1000sqft 2.10 91,342.00


Fleet Mix - EMFAC2021 Fleet Mix Contra Costa County 2030


Energy Use - Historical Energy Use


Table Name Column Name Default Value New Value


Construction Phase - Existing use - no construction


Off-road Equipment - Existing use - no construction


Grading - 


Vehicle Trips - Traffic provided trip gen


Vehicle Emission Factors - EMFAC2021 vehicle emission factors Contra Costa County 2030


N2O Intensity 
(lb/MWhr)


0.004


1.3 User Entered Comments & Non-Default Data


Project Characteristics - 


Land Use - Existing land use - CalEEMod no Department Store land use, so used Strip Mall use


Utility Company Pacific Gas and Electric Company


CO2 Intensity 
(lb/MWhr)


203.98 CH4 Intensity 
(lb/MWhr)


0.033
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tblEnergyUse T24E 2.90 2.00


tblEnergyUse T24NG 4.68 3.86


tblEnergyUse LightingElect 5.88 4.88


tblEnergyUse LightingElect 0.88 0.35


tblConstructionPhase NumDays 5.00 1.00


tblConstructionPhase PhaseEndDate 10/7/2022 10/3/2022


tblFleetMix LDT1 0.06 0.04


tblFleetMix LDT1 0.06 0.04


tblFleetMix LDA 0.58 0.51


tblFleetMix LDA 0.58 0.51


tblFleetMix HHD 7.0880e-003 8.5760e-003


tblFleetMix HHD 7.0880e-003 8.5760e-003


tblFleetMix LHD2 5.5730e-003 6.7980e-003


tblFleetMix LHD2 5.5730e-003 6.7980e-003


tblFleetMix LHD1 0.02 0.03


tblFleetMix LHD1 0.02 0.03


tblFleetMix LDT2 0.18 0.23


tblFleetMix LDT2 0.18 0.23


tblFleetMix MH 2.8620e-003 2.8570e-003


tblFleetMix MH 2.8620e-003 2.8570e-003


tblFleetMix MDV 0.12 0.14


tblFleetMix MDV 0.12 0.14


tblFleetMix MCY 0.02 0.02


tblFleetMix MCY 0.02 0.02


tblFleetMix SBUS 1.7970e-003 7.6600e-004


tblFleetMix OBUS 5.3700e-004 5.0500e-004


tblFleetMix OBUS 5.3700e-004 5.0500e-004


tblFleetMix MHD 7.4350e-003 9.3340e-003


tblFleetMix MHD 7.4350e-003 9.3340e-003
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tblFleetMix SBUS 1.7970e-003 7.6600e-004


tblOffRoadEquipment OffRoadEquipmentUnitAmount 4.00 0.00


tblOffRoadEquipment UsageHours 8.00 0.00


tblLandUse LandUseSquareFeet 91,340.00 91,342.00


tblOffRoadEquipment OffRoadEquipmentUnitAmount 3.00 0.00


tblFleetMix UBUS 3.0500e-004 4.7400e-004


tblFleetMix UBUS 3.0500e-004 4.7400e-004


tblVehicleEF HHD 0.40 0.63


tblVehicleEF HHD 5.6660e-003 7.4900e-004


tblVehicleEF HHD 0.04 0.09


tblVehicleEF HHD 6.20 5.00


tblOffRoadEquipment UsageHours 8.00 0.00


tblVehicleEF HHD 0.02 0.20


tblVehicleEF HHD 0.19 0.22


tblVehicleEF HHD 3.0000e-006 0.00


tblVehicleEF HHD 0.04 6.2820e-003


tblVehicleEF HHD 0.14 0.12


tblVehicleEF HHD 917.03 721.73


tblVehicleEF HHD 1,224.73 1,397.66


tblVehicleEF HHD 0.06 0.08


tblVehicleEF HHD 0.04 0.04


tblVehicleEF HHD 2.37 2.60


tblVehicleEF HHD 2.1040e-003 1.7840e-003


tblVehicleEF HHD 5.13 3.83


tblVehicleEF HHD 2.50 1.47


tblVehicleEF HHD 0.03 0.03


tblVehicleEF HHD 8.8800e-003 8.8010e-003


tblVehicleEF HHD 0.02 0.02


tblVehicleEF HHD 2.0130e-003 1.7000e-003
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tblVehicleEF HHD 0.02 0.02


tblVehicleEF HHD 1.0000e-006 1.5000e-005


tblVehicleEF HHD 2.1000e-005 4.2000e-005


tblVehicleEF HHD 2.0000e-006 0.00


tblVehicleEF HHD 1.0000e-006 0.00


tblVehicleEF HHD 0.02 0.01


tblVehicleEF HHD 4.7000e-005 5.0000e-006


tblVehicleEF HHD 0.42 0.31


tblVehicleEF HHD 0.48 0.54


tblVehicleEF HHD 1.0000e-006 0.00


tblVehicleEF HHD 1.0000e-006 1.5000e-005


tblVehicleEF HHD 4.7000e-005 5.0000e-006


tblVehicleEF HHD 8.5390e-003 6.2450e-003


tblVehicleEF HHD 0.01 0.01


tblVehicleEF LDA 0.03 0.05


tblVehicleEF LDA 0.40 0.48


tblVehicleEF HHD 2.0000e-006 0.00


tblVehicleEF LDA 9.7700e-004 1.2690e-003


tblVehicleEF HHD 0.07 0.10


tblVehicleEF HHD 2.1000e-005 4.2000e-005


tblVehicleEF LDA 0.02 0.03


tblVehicleEF LDA 0.02 0.02


tblVehicleEF LDA 42.75 57.84


tblVehicleEF LDA 3.2530e-003 3.2780e-003


tblVehicleEF LDA 1.73 2.25


tblVehicleEF LDA 202.49 223.58


tblVehicleEF LDA 9.3000e-004 8.5000e-004


tblVehicleEF LDA 0.13 0.19


tblVehicleEF LDA 0.04 6.9340e-003







CalEEMod Version: CalEEMod.2020.4.0 Page 1 of 1


Date: 10/13/2021 4:44 PM


1500 Fitzgerald Dr, Pinole Vista - Existing - Contra Costa County, Annual


EMFAC Off-Model Adjustment Factors for Gasoline Light Duty Vehicle to Account for the SAFE Vehicle Rule Not Applied


tblVehicleEF LDA 0.02 2.4270e-003


tblVehicleEF LDA 8.5600e-004 7.8200e-004


tblVehicleEF LDA 1.2990e-003 1.5420e-003


tblVehicleEF LDA 3.2790e-003 4.3810e-003


tblVehicleEF LDA 0.02 0.20


tblVehicleEF LDA 0.07 0.07


tblVehicleEF LDA 0.03 0.00


tblVehicleEF LDA 1.1950e-003 1.4180e-003


tblVehicleEF LDA 0.03 0.26


tblVehicleEF LDA 0.07 0.07


tblVehicleEF LDA 0.03 0.00


tblVehicleEF LDA 4.2300e-004 5.7200e-004


tblVehicleEF LDA 0.03 0.26


tblVehicleEF LDA 0.13 0.21


tblVehicleEF LDA 2.0030e-003 2.2100e-003


tblVehicleEF LDT1 0.04 0.08


tblVehicleEF LDT1 0.53 0.88


tblVehicleEF LDA 0.14 0.24


tblVehicleEF LDT1 1.7340e-003 3.2150e-003


tblVehicleEF LDA 4.7630e-003 6.3860e-003


tblVehicleEF LDA 0.02 0.20


tblVehicleEF LDT1 0.02 0.03


tblVehicleEF LDT1 0.03 0.07


tblVehicleEF LDT1 52.42 78.05


tblVehicleEF LDT1 3.9140e-003 5.9500e-003


tblVehicleEF LDT1 1.87 3.79


tblVehicleEF LDT1 245.74 299.50


tblVehicleEF LDT1 0.16 0.30


tblVehicleEF LDT1 0.04 8.8250e-003
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tblVehicleEF LDT1 0.02 3.0890e-003


tblVehicleEF LDT1 9.9000e-004 1.1720e-003


tblVehicleEF LDT1 1.0760e-003 1.2750e-003


tblVehicleEF LDT1 1.5120e-003 2.2190e-003


tblVehicleEF LDT1 6.6990e-003 0.01


tblVehicleEF LDT1 0.05 0.41


tblVehicleEF LDT1 0.11 0.14


tblVehicleEF LDT1 0.05 0.00


tblVehicleEF LDT1 1.3910e-003 2.0400e-003


tblVehicleEF LDT1 0.05 0.54


tblVehicleEF LDT1 0.11 0.14


tblVehicleEF LDT1 0.05 0.00


tblVehicleEF LDT1 5.1900e-004 7.7200e-004


tblVehicleEF LDT1 0.05 0.54


tblVehicleEF LDT1 0.17 0.38


tblVehicleEF LDT1 2.4320e-003 2.9610e-003


tblVehicleEF LDT2 0.04 0.06


tblVehicleEF LDT2 0.53 0.62


tblVehicleEF LDT1 0.19 0.42


tblVehicleEF LDT2 1.6650e-003 1.8230e-003


tblVehicleEF LDT1 9.7740e-003 0.02


tblVehicleEF LDT1 0.05 0.41


tblVehicleEF LDT2 0.02 0.03


tblVehicleEF LDT2 0.03 0.04


tblVehicleEF LDT2 54.34 77.74


tblVehicleEF LDT2 4.0330e-003 4.4950e-003


tblVehicleEF LDT2 2.29 2.81


tblVehicleEF LDT2 252.89 306.67


tblVehicleEF LDT2 0.17 0.25
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tblVehicleEF LDT2 0.02 2.9740e-003


tblVehicleEF LDT2 9.4100e-004 9.1600e-004


tblVehicleEF LDT2 1.0220e-003 9.9600e-004


tblVehicleEF LDT2 1.3480e-003 1.6820e-003


tblVehicleEF LDT2 0.04 8.4960e-003


tblVehicleEF LDT2 6.1100e-003 6.4930e-003


tblVehicleEF LDT2 0.05 0.20


tblVehicleEF LDT2 0.09 0.07


tblVehicleEF LDT2 0.05 0.00


tblVehicleEF LDT2 1.2390e-003 1.5470e-003


tblVehicleEF LDT2 0.05 0.26


tblVehicleEF LDT2 0.09 0.07


tblVehicleEF LDT2 0.05 0.00


tblVehicleEF LDT2 5.3800e-004 7.6900e-004


tblVehicleEF LDT2 0.05 0.26


tblVehicleEF LDT2 0.19 0.27


tblVehicleEF LDT2 2.5020e-003 3.0310e-003


tblVehicleEF LHD1 5.7660e-003 4.8460e-003


tblVehicleEF LHD1 9.4440e-003 0.02


tblVehicleEF LDT2 0.21 0.30


tblVehicleEF LHD1 4.1100e-003 4.3200e-003


tblVehicleEF LDT2 8.8770e-003 9.4600e-003


tblVehicleEF LDT2 0.05 0.20


tblVehicleEF LHD1 703.35 680.41


tblVehicleEF LHD1 9.82 15.32


tblVehicleEF LHD1 0.88 1.94


tblVehicleEF LHD1 8.48 8.14


tblVehicleEF LHD1 0.17 0.18


tblVehicleEF LHD1 0.53 0.59
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tblVehicleEF LHD1 0.46 0.46


tblVehicleEF LHD1 0.23 0.33


tblVehicleEF LHD1 0.02 0.03


tblVehicleEF LHD1 0.06 0.05


tblVehicleEF LHD1 7.8200e-004 6.6600e-004


tblVehicleEF LHD1 0.04 0.04


tblVehicleEF LHD1 2.0700e-004 1.3600e-004


tblVehicleEF LHD1 9.1800e-004 7.2000e-004


tblVehicleEF LHD1 9.9600e-003 9.4740e-003


tblVehicleEF LHD1 8.8420e-003 0.01


tblVehicleEF LHD1 9.5900e-004 7.5300e-004


tblVehicleEF LHD1 0.08 0.07


tblVehicleEF LHD1 1.4290e-003 0.09


tblVehicleEF LHD1 0.06 0.02


tblVehicleEF LHD1 8.4160e-003 0.01


tblVehicleEF LHD1 1.9000e-004 1.2500e-004


tblVehicleEF LHD1 0.03 0.03


tblVehicleEF LHD1 2.4900e-003 2.3690e-003


tblVehicleEF LHD1 0.05 0.08


tblVehicleEF LHD1 8.2000e-005 7.9000e-005


tblVehicleEF LHD1 0.08 0.06


tblVehicleEF LHD1 0.20 0.13


tblVehicleEF LHD1 0.02 0.02


tblVehicleEF LHD1 8.6200e-004 0.00


tblVehicleEF LHD1 0.02 0.03


tblVehicleEF LHD1 1.4290e-003 0.09


tblVehicleEF LHD1 0.06 0.02


tblVehicleEF LHD1 6.8540e-003 6.6320e-003


tblVehicleEF LHD1 9.7000e-005 1.5100e-004
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tblVehicleEF LHD1 8.6200e-004 0.00


tblVehicleEF LHD2 5.5240e-003 4.9900e-003


tblVehicleEF LHD2 4.8040e-003 8.4240e-003


tblVehicleEF LHD1 0.05 0.09


tblVehicleEF LHD2 2.4740e-003 2.4110e-003


tblVehicleEF LHD1 0.10 0.08


tblVehicleEF LHD1 0.20 0.13


tblVehicleEF LHD2 684.04 727.53


tblVehicleEF LHD2 6.22 7.88


tblVehicleEF LHD2 0.46 1.00


tblVehicleEF LHD2 13.32 13.80


tblVehicleEF LHD2 0.13 0.13


tblVehicleEF LHD2 0.52 0.41


tblVehicleEF LHD2 0.50 0.60


tblVehicleEF LHD2 0.13 0.17


tblVehicleEF LHD2 0.01 0.01


tblVehicleEF LHD2 0.08 0.09


tblVehicleEF LHD2 1.7300e-003 1.7820e-003


tblVehicleEF LHD2 0.06 0.08


tblVehicleEF LHD2 9.9000e-005 5.3000e-005


tblVehicleEF LHD2 1.4540e-003 1.4450e-003


tblVehicleEF LHD2 0.01 0.01


tblVehicleEF LHD2 0.01 0.02


tblVehicleEF LHD2 1.5200e-003 1.5100e-003


tblVehicleEF LHD2 0.09 0.09


tblVehicleEF LHD2 0.01 0.02


tblVehicleEF LHD2 9.1000e-005 4.9000e-005


tblVehicleEF LHD2 0.04 0.03


tblVehicleEF LHD2 2.7190e-003 2.6610e-003
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tblVehicleEF LHD2 5.8000e-004 0.05


tblVehicleEF LHD2 0.02 0.01


tblVehicleEF LHD2 0.02 0.04


tblVehicleEF LHD2 1.2700e-004 1.3200e-004


tblVehicleEF LHD2 0.10 0.09


tblVehicleEF LHD2 0.05 0.06


tblVehicleEF LHD2 0.01 0.01


tblVehicleEF LHD2 3.8000e-004 0.00


tblVehicleEF LHD2 0.02 0.02


tblVehicleEF LHD2 3.8000e-004 0.00


tblVehicleEF LHD2 5.8000e-004 0.05


tblVehicleEF LHD2 0.02 0.01


tblVehicleEF LHD2 6.5940e-003 6.9920e-003


tblVehicleEF LHD2 6.2000e-005 7.8000e-005


tblVehicleEF MCY 0.25 0.17


tblVehicleEF MCY 18.61 11.88


tblVehicleEF LHD2 0.02 0.04


tblVehicleEF MCY 0.33 0.15


tblVehicleEF LHD2 0.12 0.11


tblVehicleEF LHD2 0.05 0.06


tblVehicleEF MCY 0.02 7.1910e-003


tblVehicleEF MCY 1.15 0.54


tblVehicleEF MCY 60.03 46.10


tblVehicleEF MCY 0.07 0.04


tblVehicleEF MCY 9.22 8.10


tblVehicleEF MCY 212.79 187.18


tblVehicleEF MCY 2.1690e-003 1.9750e-003


tblVehicleEF MCY 0.27 0.12


tblVehicleEF MCY 0.01 0.01
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tblVehicleEF MCY 5.0400e-003 4.2000e-003


tblVehicleEF MCY 2.0240e-003 1.8450e-003


tblVehicleEF MCY 2.8570e-003 3.3790e-003


tblVehicleEF MCY 2.20 0.98


tblVehicleEF MCY 0.44 3.87


tblVehicleEF MCY 0.68 3.59


tblVehicleEF MCY 0.53 0.00


tblVehicleEF MCY 2.6750e-003 3.1670e-003


tblVehicleEF MCY 0.87 4.22


tblVehicleEF MCY 0.68 3.59


tblVehicleEF MCY 0.53 0.00


tblVehicleEF MCY 5.9400e-004 4.5600e-004


tblVehicleEF MCY 0.87 0.10


tblVehicleEF MCY 1.91 1.26


tblVehicleEF MCY 2.1060e-003 1.8500e-003


tblVehicleEF MDV 0.05 0.07


tblVehicleEF MDV 0.57 0.70


tblVehicleEF MCY 2.08 1.37


tblVehicleEF MDV 2.0500e-003 2.3750e-003


tblVehicleEF MCY 2.75 1.19


tblVehicleEF MCY 0.44 3.87


tblVehicleEF MDV 0.02 0.03


tblVehicleEF MDV 0.04 0.06


tblVehicleEF MDV 65.88 93.79


tblVehicleEF MDV 5.7300e-003 6.0430e-003


tblVehicleEF MDV 2.40 3.02


tblVehicleEF MDV 311.83 371.71


tblVehicleEF MDV 0.20 0.30


tblVehicleEF MDV 0.04 8.6340e-003
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tblVehicleEF MDV 0.02 3.0220e-003


tblVehicleEF MDV 9.7200e-004 9.4700e-004


tblVehicleEF MDV 1.0540e-003 1.0280e-003


tblVehicleEF MDV 1.3740e-003 1.7010e-003


tblVehicleEF MDV 7.9840e-003 9.2720e-003


tblVehicleEF MDV 0.05 0.25


tblVehicleEF MDV 0.12 0.08


tblVehicleEF MDV 0.07 0.00


tblVehicleEF MDV 1.2630e-003 1.5640e-003


tblVehicleEF MDV 0.06 0.33


tblVehicleEF MDV 0.12 0.08


tblVehicleEF MDV 0.07 0.00


tblVehicleEF MDV 6.5200e-004 9.2700e-004


tblVehicleEF MDV 0.06 0.33


tblVehicleEF MDV 0.22 0.34


tblVehicleEF MDV 3.0820e-003 3.6730e-003


tblVehicleEF MH 0.02 0.02


tblVehicleEF MH 0.36 0.40


tblVehicleEF MDV 0.24 0.37


tblVehicleEF MH 5.4430e-003 6.3460e-003


tblVehicleEF MDV 0.01 0.01


tblVehicleEF MDV 0.05 0.25


tblVehicleEF MH 0.03 0.03


tblVehicleEF MH 1.24 1.45


tblVehicleEF MH 15.37 19.63


tblVehicleEF MH 0.06 0.07


tblVehicleEF MH 1.61 1.86


tblVehicleEF MH 1,366.60 1,644.80


tblVehicleEF MH 0.24 0.31
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tblVehicleEF MH 1.9600e-004 2.1600e-004


tblVehicleEF MH 0.06 0.02


tblVehicleEF MH 0.01 0.01


tblVehicleEF MH 0.02 0.03


tblVehicleEF MH 0.13 0.04


tblVehicleEF MH 0.03 5.27


tblVehicleEF MH 0.16 0.00


tblVehicleEF MH 1.8000e-004 1.9800e-004


tblVehicleEF MH 0.36 22.12


tblVehicleEF MH 3.3120e-003 3.3480e-003


tblVehicleEF MH 0.02 0.03


tblVehicleEF MH 1.5200e-004 1.9400e-004


tblVehicleEF MH 0.36 22.12


tblVehicleEF MH 0.07 0.09


tblVehicleEF MH 0.01 0.02


tblVehicleEF MH 0.04 0.06


tblVehicleEF MH 6.0610e-003 0.13


tblVehicleEF MH 0.08 0.10


tblVehicleEF MHD 4.2610e-003 0.02


tblVehicleEF MH 0.06 0.07


tblVehicleEF MH 6.0610e-003 0.13


tblVehicleEF MH 0.03 5.27


tblVehicleEF MH 0.16 0.00


tblVehicleEF MHD 0.97 0.74


tblVehicleEF MHD 77.33 151.16


tblVehicleEF MHD 0.46 0.65


tblVehicleEF MHD 0.17 0.17


tblVehicleEF MHD 1.2290e-003 9.8710e-003


tblVehicleEF MHD 9.3810e-003 6.6910e-003
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tblVehicleEF MHD 8.6830e-003 4.7960e-003


tblVehicleEF MHD 0.42 0.79


tblVehicleEF MHD 0.01 0.02


tblVehicleEF MHD 0.12 0.14


tblVehicleEF MHD 1,028.73 1,072.59


tblVehicleEF MHD 9.38 6.71


tblVehicleEF MHD 7.0780e-003 5.7900e-003


tblVehicleEF MHD 1.2200e-004 8.1000e-005


tblVehicleEF MHD 2.0900e-004 7.5400e-004


tblVehicleEF MHD 0.13 0.04


tblVehicleEF MHD 1.43 0.61


tblVehicleEF MHD 1.66 1.24


tblVehicleEF MHD 3.0000e-004 0.02


tblVehicleEF MHD 0.02 3.8010e-003


tblVehicleEF MHD 6.7630e-003 5.5310e-003


tblVehicleEF MHD 1.1200e-004 7.5000e-005


tblVehicleEF MHD 2.0000e-004 7.2000e-004


tblVehicleEF MHD 0.06 0.02


tblVehicleEF MHD 0.05 0.03


tblVehicleEF MHD 7.3400e-004 1.3890e-003


tblVehicleEF MHD 0.01 0.02


tblVehicleEF MHD 0.02 0.03


tblVehicleEF MHD 0.02 0.02


tblVehicleEF MHD 1.9400e-004 0.00


tblVehicleEF MHD 0.03 0.04


tblVehicleEF MHD 3.0000e-004 0.02


tblVehicleEF MHD 0.02 3.8010e-003


tblVehicleEF MHD 9.8370e-003 0.01


tblVehicleEF MHD 9.3000e-005 6.6000e-005
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tblVehicleEF MHD 1.9400e-004 0.00


tblVehicleEF OBUS 4.2740e-003 9.6200e-003


tblVehicleEF OBUS 0.02 0.02


tblVehicleEF MHD 0.05 0.04


tblVehicleEF OBUS 8.6630e-003 8.4990e-003


tblVehicleEF MHD 0.02 0.03


tblVehicleEF MHD 0.02 0.03


tblVehicleEF OBUS 1,312.44 1,408.48


tblVehicleEF OBUS 18.77 20.35


tblVehicleEF OBUS 2.37 2.58


tblVehicleEF OBUS 71.40 73.26


tblVehicleEF OBUS 0.55 0.53


tblVehicleEF OBUS 0.45 0.60


tblVehicleEF OBUS 1.05 1.01


tblVehicleEF OBUS 0.77 0.69


tblVehicleEF OBUS 0.02 0.02


tblVehicleEF OBUS 0.29 0.25


tblVehicleEF OBUS 9.3350e-003 9.7840e-003


tblVehicleEF OBUS 0.09 0.11


tblVehicleEF OBUS 9.3000e-005 2.6800e-004


tblVehicleEF OBUS 0.06 0.02


tblVehicleEF OBUS 6.3080e-003 0.02


tblVehicleEF OBUS 2.1300e-004 1.9100e-004


tblVehicleEF OBUS 9.8000e-005 2.8000e-004


tblVehicleEF OBUS 0.13 0.05


tblVehicleEF OBUS 1.5430e-003 0.12


tblVehicleEF OBUS 0.03 0.02


tblVehicleEF OBUS 6.0110e-003 0.02


tblVehicleEF OBUS 1.9600e-004 1.7500e-004
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tblVehicleEF OBUS 0.05 0.05


tblVehicleEF OBUS 7.6900e-004 0.00


tblVehicleEF OBUS 0.01 0.01


tblVehicleEF OBUS 1.8600e-004 2.0100e-004


tblVehicleEF OBUS 0.11 0.13


tblVehicleEF OBUS 6.8100e-004 6.9600e-004


tblVehicleEF OBUS 0.02 0.06


tblVehicleEF OBUS 0.08 0.14


tblVehicleEF OBUS 0.03 0.08


tblVehicleEF OBUS 0.08 0.14


tblVehicleEF OBUS 0.07 0.06


tblVehicleEF OBUS 7.6900e-004 0.00


tblVehicleEF OBUS 1.5430e-003 0.12


tblVehicleEF OBUS 0.03 0.02


tblVehicleEF SBUS 1.41 1.43


tblVehicleEF SBUS 0.17 0.58


tblVehicleEF SBUS 1.7320e-003 0.11


tblVehicleEF SBUS 1.4050e-003 3.2720e-003


tblVehicleEF OBUS 0.12 0.14


tblVehicleEF SBUS 0.02 0.08


tblVehicleEF SBUS 0.04 0.02


tblVehicleEF SBUS 0.13 0.12


tblVehicleEF SBUS 897.42 955.12


tblVehicleEF SBUS 1.14 2.66


tblVehicleEF SBUS 0.20 0.43


tblVehicleEF SBUS 273.69 174.68


tblVehicleEF SBUS 1.84 1.47


tblVehicleEF SBUS 1.2780e-003 3.4240e-003


tblVehicleEF SBUS 1.74 1.00
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tblVehicleEF SBUS 8.1100e-004 6.2100e-004


tblVehicleEF SBUS 0.74 0.04


tblVehicleEF SBUS 1.82 0.55


tblVehicleEF SBUS 0.32 0.02


tblVehicleEF SBUS 2.8940e-003 2.6600e-003


tblVehicleEF SBUS 1.9000e-005 3.8000e-005


tblVehicleEF SBUS 7.7600e-004 5.9300e-004


tblVehicleEF SBUS 0.01 0.01


tblVehicleEF SBUS 0.01 8.5420e-003


tblVehicleEF SBUS 0.09 0.14


tblVehicleEF SBUS 6.3000e-005 0.00


tblVehicleEF SBUS 1.2700e-004 0.02


tblVehicleEF SBUS 1.1990e-003 4.6440e-003


tblVehicleEF SBUS 0.01 8.1550e-003


tblVehicleEF SBUS 1.7000e-005 3.5000e-005


tblVehicleEF SBUS 8.5140e-003 8.7710e-003


tblVehicleEF SBUS 1.1000e-005 2.6000e-005


tblVehicleEF SBUS 7.7860e-003 0.02


tblVehicleEF SBUS 2.5930e-003 1.5490e-003


tblVehicleEF SBUS 0.03 0.03


tblVehicleEF SBUS 2.6610e-003 0.01


tblVehicleEF SBUS 0.03 0.15


tblVehicleEF SBUS 2.6610e-003 0.01


tblVehicleEF SBUS 0.13 0.25


tblVehicleEF SBUS 6.3000e-005 0.00


tblVehicleEF SBUS 1.2700e-004 0.02


tblVehicleEF SBUS 1.1990e-003 4.6440e-003


tblVehicleEF SBUS 8.5240e-003 0.02


tblVehicleEF UBUS 1.60 0.53
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tblVehicleEF UBUS 0.21 2.10


tblVehicleEF UBUS 1,536.63 974.40


tblVehicleEF UBUS 1.4580e-003 0.02


tblVehicleEF UBUS 12.04 6.12


tblVehicleEF UBUS 0.02 0.13


tblVehicleEF UBUS 0.08 0.17


tblVehicleEF UBUS 3.5530e-003 0.02


tblVehicleEF UBUS 0.61 0.19


tblVehicleEF UBUS 2.68 17.20


tblVehicleEF UBUS 0.25 0.13


tblVehicleEF UBUS 7.1530e-003 0.02


tblVehicleEF UBUS 4.4630e-003 3.4030e-003


tblVehicleEF UBUS 4.6000e-005 1.2700e-004


tblVehicleEF UBUS 0.03 0.06


tblVehicleEF UBUS 0.03 0.07


tblVehicleEF UBUS 4.6730e-003 3.5650e-003


tblVehicleEF UBUS 0.02 0.04


tblVehicleEF UBUS 5.9700e-004 0.02


tblVehicleEF UBUS 3.6920e-003 6.3870e-003


tblVehicleEF UBUS 2.1700e-004 0.00


tblVehicleEF UBUS 4.3000e-005 1.1700e-004


tblVehicleEF UBUS 3.2600e-004 0.02


tblVehicleEF UBUS 3.6920e-003 6.3870e-003


tblVehicleEF UBUS 2.1700e-004 0.00


tblVehicleEF UBUS 2.7000e-005 1.7000e-004


tblVehicleEF UBUS 3.2600e-004 0.02


tblVehicleEF UBUS 4.9160e-003 0.06


tblVehicleEF UBUS 9.8390e-003 7.7840e-003


tblVehicleEF UBUS 1.63 0.58
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tblVehicleTrips SU_TR 20.43 10.55


tblVehicleTrips WD_TR 44.32 22.88


tblVehicleEF UBUS 5.3830e-003 0.07


tblVehicleTrips ST_TR 42.04 21.70


tblVehicleEF UBUS 5.9700e-004 0.02


2.0 Emissions Summary


2.2 Overall Operational


Unmitigated Operational


ROG NOx CO SO2 Fugitive 
PM10


Exhaust 
PM10


PM10 Total Fugitive 
PM2.5


Exhaust 
PM2.5


1.0000e-
005


1.0000e-005Area 0.4149 2.0000e-005 1.9400e-
003


N2O CO2e


Category tons/yr MT/yr


PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4


0.9952 0.5093 4.7700


112.6763 112.6763 0.0151 2.1800e-003 113.7028


1.0000e-
005


0.0000 4.0300e-
003


Energy 2.2500e-
003


0.0204 0.0172 1.2000e-004 1.5500e-
003


1.5500e-003 1.5500e-
003


1.5500e-003 0.0000


1.0000e-
005


1.0000e-005 0.0000 3.7900e-
003


3.7900e-
003


0.0000


0.0000 19.4689 1.1506 0.0000 48.2333


0.0607 0.0501 967.5619


Waste 0.0000 0.0000 0.0000 0.0000 19.4689


6.4700e-
003


0.2558 0.0000 951.1282 951.12820.0103 0.9993 6.9300e-
003


1.0062 0.2493Mobile


1,143.4882


0.2212 5.3000e-003 13.9862


Total 1.4123 0.5297 4.7891 0.0104 0.9993 8.4900e-
003


1.0078 0.2493 8.0300e-
003


0.2573 21.6153


0.0000 0.0000 2.1465 4.7301 6.87660.0000 0.0000Water


Mitigated Operational


1,068.5385 1,090.1538 1.4476 0.0575
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ROG NOx CO SO2 Fugitive 
PM10


Exhaust 
PM10


PM10 Total Fugitive 
PM2.5


Exhaust 
PM2.5


1.0000e-005 0.0000 3.7900e-
003


3.7900e-
003


0.0000 1.0000e-
005


1.0000e-005Area 0.4149 2.0000e-005 1.9400e-
003


N2O CO2e


Category tons/yr MT/yr


PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4


0.0103 0.9993 6.9300e-
003


1.0062 0.2493Mobile 0.9952 0.5093 4.7700


112.6763 112.6763 0.0151 2.1800e-003 113.7028


1.0000e-
005


0.0000 4.0300e-
003


Energy 2.2500e-
003


0.0204 0.0172 1.2000e-004 1.5500e-
003


1.5500e-003 1.5500e-
003


1.5500e-003 0.0000


1.0000e-
005


Water


0.0000 19.4689 1.1506 0.0000 48.2333


0.0607 0.0501 967.5619


Waste 0.0000 0.0000 0.0000 0.0000 19.4689


6.4700e-
003


0.2558 0.0000 951.1282 951.1282


CO SO2


1,068.5385 1,090.1538 1.4476 0.0575 1,143.4882


0.2212 5.3000e-003 13.9862


Total 1.4123 0.5297 4.7891 0.0104 0.9993 8.4900e-
003


1.0078 0.2493 8.0300e-
003


0.2573 21.6153


0.0000 0.0000 2.1465 4.7301 6.87660.0000 0.0000


0.00


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


PM2.5 
Total


Bio- CO2 NBio-CO2 Total CO2 CH4Fugitive 
PM10


Exhaust 
PM10


PM10 Total Fugitive 
PM2.5


Exhaust 
PM2.5


ROG NOx


0.00 0.00


4.0 Operational Detail - Mobile


4.1 Mitigation Measures Mobile


ROG NOx CO SO2 Fugitive 
PM10


CO2e


Category tons/yr MT/yr


Mitigated 0.9952 0.5093 4.7700 0.0103 0.9993 6.9300e-
003


1.0062 0.2493 6.4700e-
003


0.2558


Bio- CO2 NBio- CO2 Total CO2 CH4 N2OExhaust 
PM10


PM10 Total Fugitive 
PM2.5


Exhaust 
PM2.5


PM2.5 Total


967.56190.0000 951.1282 951.1282 0.0607 0.0501
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Unmitigated 0.9952 0.5093 4.7700 0.0103 0.9993 6.9300e-
003


1.0062 0.2493 6.4700e-
003


0.2558 0.0000 951.1282 951.1282


Annual VMT


Strip Mall 2,089.86 1,982.08 963.64 2,946,966 2,946,966


Land Use Weekday Saturday Sunday Annual VMT


0.0607 0.0501 967.5619


4.2 Trip Summary Information


Average Daily Trip Rate Unmitigated Mitigated


4.3 Trip Type Information


Miles Trip % Trip Purpose %


Total 2,089.86 1,982.08 963.64 2,946,966 2,946,966


Parking Lot 0.00 0.00 0.00


64.40 19.00 45 40 15Strip Mall 9.50 7.30 7.30 16.60


H-S or C-C H-O or C-NW Primary Diverted Pass-byLand Use H-W or C-W H-S or C-C H-O or C-NW H-W or C-W


OBUS UBUS MCY SBUS MHMDV LHD1 LHD2 MHD HHD


4.4 Fleet Mix


Land Use LDA LDT1 LDT2


0.00 0.00 0 0 0Parking Lot 9.50 7.30 7.30 0.00


0.000766 0.002857


5.0 Energy Detail


Historical Energy Use: Y


5.1 Mitigation Measures Energy


0.000474 0.023826 0.000766 0.002857


Strip Mall 0.506938 0.037324 0.231190 0.143470 0.027941 0.006798 0.009334 0.008576 0.000505 0.000474 0.023826


0.027941 0.006798 0.009334 0.008576 0.000505Parking Lot 0.506938 0.037324 0.231190 0.143470
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0.0000 0.0000Electricity Mitigated


CH4 N2O CO2e


Category tons/yr MT/yr


Exhaust 
PM2.5


PM2.5 Total Bio- CO2 NBio- CO2 Total CO2SO2 Fugitive 
PM10


Exhaust 
PM10


PM10 Total Fugitive 
PM2.5


ROG NOx CO


2.2500e-
003


0.0204 0.0172


90.4493 90.4493 0.0146 1.7700e-003 91.3437


0.0146 1.7700e-003 91.3437


Electricity 
Unmitigated


0.0000 0.0000 0.0000 0.0000 0.0000


0.0000 0.0000 0.0000 90.4493 90.4493


22.2271 22.2271 4.3000e-
004


4.1000e-004 22.3592


4.3000e-
004


4.1000e-004 22.3592


NaturalGas 
Unmitigated


2.2500e-
003


0.0204 0.0172 1.2000e-004 1.5500e-
003


1.5500e-003 1.5500e-
003


1.5500e-003 0.0000


1.5500e-
003


1.5500e-003 0.0000 22.2271 22.22711.2000e-004 1.5500e-
003


1.5500e-003NaturalGas 
Mitigated


CH4 N2O CO2e


Land Use kBTU/yr tons/yr MT/yr


Exhaust 
PM2.5


PM2.5 Total Bio- CO2 NBio- CO2 Total CO2


5.2 Energy by Land Use - NaturalGas


Unmitigated


NaturalGa
s Use


ROG NOx CO SO2 Fugitive 
PM10


Exhaust 
PM10


PM10 Total Fugitive 
PM2.5


0.0000 0.0000 0.0000 0.0000


Strip Mall 416520 2.2500e-
003


0.0204 0.0172 1.2000e-
004


1.5500e-003 1.5500e-
003


1.5500e-
003


0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000Parking Lot 0 0.0000 0.0000


22.2271 22.2271 4.3000e-004 4.1000e-
004


22.3592


4.1000e-
004


22.3592


Total 2.2500e-
003


0.0204 0.0172 1.2000e-
004


1.5500e-003 1.5500e-
003


1.5500e-
003


1.5500e-003 0.0000


1.5500e-003 0.0000 22.2271 22.2271 4.3000e-004


Mitigated
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0.0000 0.0000


CH4 N2O CO2e


Land Use kBTU/yr tons/yr MT/yr


Exhaust 
PM2.5


PM2.5 Total Bio- CO2 NBio- CO2 Total CO2NaturalGa
s Use


ROG NOx CO SO2 Fugitive 
PM10


Exhaust 
PM10


PM10 Total Fugitive 
PM2.5


22.2271 22.2271 4.3000e-004


0.0000 0.0000 0.0000 0.0000


Strip Mall 416520 2.2500e-
003


0.0204 0.0172 1.2000e-
004


1.5500e-003 1.5500e-
003


1.5500e-
003


0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000Parking Lot 0


5.3 Energy by Land Use - Electricity


Unmitigated


Electricity 
Use


Total CO2 CH4 N2O CO2e


22.2271 22.2271 4.3000e-004 4.1000e-
004


22.3592


4.1000e-
004


22.3592


Total 2.2500e-
003


0.0204 0.0172 1.2000e-
004


1.5500e-003 1.5500e-
003


1.5500e-
003


1.5500e-003 0.0000


1.5500e-003 0.0000


1.7000e-003 87.3971


Total 90.4493 0.0146 1.7800e-003 91.3437


Strip Mall 935342 86.5414 0.0140


Land Use kWh/yr t
o
n


MT/yr


Parking Lot 42236.6 3.9079 6.3000e-004 8.0000e-005 3.9465


Mitigated


Electricity 
Use


Total CO2 CH4 N2O CO2e
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Land Use kWh/yr t
o
n


MT/yr


Parking Lot 42236.6 3.9079 6.3000e-004 8.0000e-005 3.9465


6.0 Area Detail


6.1 Mitigation Measures Area


ROG NOx CO SO2 Fugitive 
PM10


1.7000e-003 87.3971


Total 90.4493 0.0146 1.7800e-003 91.3437


Strip Mall 935342 86.5414 0.0140


CO2e


Category tons/yr MT/yr


Mitigated 0.4149 2.0000e-005 1.9400e-
003


0.0000 1.0000e-
005


1.0000e-005 1.0000e-
005


1.0000e-005


Bio- CO2 NBio- CO2 Total CO2 CH4 N2OExhaust 
PM10


PM10 Total Fugitive 
PM2.5


Exhaust 
PM2.5


PM2.5 Total


1.0000e-
005


0.0000 4.0300e-
003


6.2 Area by SubCategory


Unmitigated


4.0300e-
003


Unmitigated 0.4149 2.0000e-005 1.9400e-
003


0.0000 1.0000e-
005


1.0000e-005 1.0000e-
005


1.0000e-005 0.0000 3.7900e-
003


3.7900e-
003


0.0000 3.7900e-
003


3.7900e-
003


1.0000e-
005


0.0000


CH4 N2O CO2eExhaust 
PM2.5


PM2.5 Total Bio- CO2 NBio- CO2 Total CO2SO2 Fugitive 
PM10


Exhaust 
PM10


PM10 Total Fugitive 
PM2.5


ROG NOx CO
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0.0000 0.0000Architectural 
Coating


0.0502


SubCategory tons/yr MT/yr


1.8000e-
004


2.0000e-005 1.9400e-
003


0.0000 0.0000 0.0000 0.0000 0.0000


0.0000 0.0000 0.0000


Consumer 
Products


0.3645 0.0000 0.0000 0.0000 0.0000 0.0000


0.0000 0.0000 0.0000 0.0000 0.0000


3.7900e-
003


3.7900e-
003


1.0000e-
005


0.0000 4.0300e-
003


1.0000e-
005


0.0000 4.0300e-
003


Total 0.4149 2.0000e-005 1.9400e-
003


0.0000 1.0000e-
005


1.0000e-005 1.0000e-
005


1.0000e-005 0.0000


1.0000e-
005


1.0000e-005 0.0000 3.7900e-
003


3.7900e-
003


0.0000 1.0000e-
005


1.0000e-005Landscaping


N2O CO2e


SubCategory tons/yr MT/yr


PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4


Mitigated


ROG NOx CO SO2 Fugitive 
PM10


Exhaust 
PM10


PM10 Total Fugitive 
PM2.5


Exhaust 
PM2.5


0.0000 0.0000 0.0000


Consumer 
Products


0.3645 0.0000 0.0000 0.0000 0.0000 0.0000


0.0000 0.0000 0.0000 0.0000 0.00000.0000 0.0000Architectural 
Coating


0.0502


3.7900e-
003


3.7900e-
003


0.0000 1.0000e-
005


1.0000e-005Landscaping 1.8000e-
004


2.0000e-005 1.9400e-
003


0.0000 0.0000 0.0000 0.0000 0.0000


7.0 Water Detail


7.1 Mitigation Measures Water


3.7900e-
003


3.7900e-
003


1.0000e-
005


0.0000 4.0300e-
003


1.0000e-
005


0.0000 4.0300e-
003


Total 0.4149 2.0000e-005 1.9400e-
003


0.0000 1.0000e-
005


1.0000e-005 1.0000e-
005


1.0000e-005 0.0000


1.0000e-
005


1.0000e-005 0.0000
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Total CO2 CH4 N2O CO2e


13.9862


7.2 Water by Land Use


Unmitigated


Indoor/Out
door Use


Total CO2 CH4 N2O CO2e


Unmitigated 6.8766 0.2212 5.3000e-
003


Category t
o
n


MT/yr


Mitigated 6.8766 0.2212 5.3000e-
003


13.9862


5.3000e-003 13.9862


Total 6.8766 0.2212 5.3000e-003 13.9862


Strip Mall 6.76578 / 
4.14677


6.8766 0.2212


Land Use Mgal t
o
n


MT/yr


Parking Lot 0 / 0 0.0000 0.0000 0.0000 0.0000


Mitigated
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Land Use Mgal t
o
n


MT/yr


Parking Lot 0 / 0 0.0000 0.0000 0.0000 0.0000


Indoor/Out
door Use


Total CO2 CH4 N2O CO2e


8.0 Waste Detail


8.1 Mitigation Measures Waste


Category/Year


Total CO2 CH4 N2O CO2e


5.3000e-003 13.9862


Total 6.8766 0.2212 5.3000e-003 13.9862


Strip Mall 6.76578 / 
4.14677


6.8766 0.2212


48.2333


8.2 Waste by Land Use


Unmitigated


 Unmitigated 19.4689 1.1506 0.0000


t
o
n


MT/yr


 Mitigated 19.4689 1.1506 0.0000 48.2333
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Waste 
Disposed


Total CO2 CH4 N2O CO2e


0.0000 48.2333


Total 19.4689 1.1506 0.0000 48.2333


Strip Mall 95.91 19.4689 1.1506


Land Use tons t
o
n


MT/yr


Parking Lot 0 0.0000 0.0000 0.0000 0.0000


Land Use tons t
o
n


MT/yr


Parking Lot 0 0.0000 0.0000 0.0000 0.0000


Mitigated


Waste 
Disposed


Total CO2 CH4 N2O CO2e


Horse Power Load Factor Fuel Type


9.0 Operational Offroad


Equipment Type Number Hours/Day Days/Year


0.0000 48.2333


Total 19.4689 1.1506 0.0000 48.2333


Strip Mall 95.91 19.4689 1.1506
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10.0 Stationary Equipment


Fire Pumps and Emergency Generators


User Defined Equipment


Equipment Type Number


11.0 Vegetation


Load Factor Fuel Type


Boilers


Equipment Type Number Heat Input/Day Heat Input/Year Boiler Rating Fuel Type


Equipment Type Number Hours/Day Hours/Year Horse Power







 


 
 


Attachment 3:  EMFAC2021 Calculations  
  







Phase 


CalEEMod 


WORKER 


TRIPS


CalEEMod 


VENDOR 


TRIPS


Total 


Worker 


Trips


Total 


Vendor 


Trips


CalEEMod 


HAULING 


TRIPS


Worker Trip 


Length


Vendor Trip 


Length 


Hauling Trip 


Length 


Worker Vehicle 


Class


Vendor Vehicle 


Class


Hauling Vehicle 


Class


Worker 


VMT


Vendor 


VMT


Hauling 


VMT


Demolition 5 0 125 0 1011 10.8 7.3 20 LD_Mix HDT_Mix HHDT 1350 0 20220


Site Preparation 3 0 30 0 0 10.8 7.3 20 LD_Mix HDT_Mix HHDT 324 0 0


Grading 8 0 80 0 25 10.8 7.3 20 LD_Mix HDT_Mix HHDT 864 0 500


Trenching 5 0 300 0 0 10.8 7.3 20 LD_Mix HDT_Mix HHDT 3240 0 0


Building Construction 199 39 76018 14898 300 10.8 7.3 7.3 LD_Mix HDT_Mix HHDT 820994.4 108755.4 2190


Architectural Coating 40 0 15280 0 0 10.8 7.3 20 LD_Mix HDT_Mix HHDT 165024 0 0


Paving 10 0 200 0 228 10.8 7.3 7.3 LD_Mix HDT_Mix HHDT 2160 0 1664.4


2022 9/5/22 12/31/22 118 84


2023 1/1/23 12/31/23 365 261


2024 1/1/24 9/6/24 250 179


733 524 Total Workdays


Phase  Start Date End Date  Days/Week Workdays


Demolition 9/5/2022 10/7/2022 5 25


Site Preparation 10/10/2022 10/21/2022 5 10


Grading 10/24/2022 11/4/2022 5 10


Trenching 11/7/2022 1/27/2023 5 60


Building Construction 2/6/2023 7/23/2024 5 382


Architectural Coating 2/6/2023 7/23/2024 5 382


Paving 8/12/2024 9/6/2024 5 20


Number of Days Per Year


CalEEMod Construction Inputs







Pollutants ROG NOx CO SO2


Fugitive 


PM10


Exhaust 


PM10


PM10 


Total


Fugitive 


PM2.5


Exhaust 


PM2.5


PM2.5 


Total NBio‐ CO2 CH4 N2O CO2e


YEAR


2022 0.0269 0.0859 0.2811 0.0009 0.0598 0.0059 0.0657 0.0090 0.0024 0.0114 84.3381 0.0040 0.0067 86.4446


2023 0.0778 0.2266 0.8086 0.0027 0.1850 0.0180 0.2031 0.0278 0.0072 0.0351 256.3021 0.0121 0.0203 262.6475


2024 0.0502 0.1465 0.5164 0.0018 0.1267 0.0123 0.1390 0.0191 0.0049 0.0239 172.3295 0.0079 0.0135 176.5604


2022 0.0230 0.0238 0.0934 0.0001 0.0029 0.0004 0.0032 0.0004 0.0002 0.0006 6.9512 0.0019 0.0011 7.3397


2023 0.0677 0.0700 0.2726 0.0002 0.0089 0.0011 0.0100 0.0013 0.0005 0.0019 21.0505 0.0056 0.0035 22.2192


2024 0.0441 0.0468 0.1758 0.0001 0.0061 0.0007 0.0068 0.0009 0.0003 0.0013 14.1459 0.0037 0.0023 14.9235


Summary of Construction Traffic Emissions (EMFAC2021) 


Tons


Criteria Pollutants


Toxic Air Contaminants (0.5 Mile Trip Length)


Metric Tons







Year 2025
Season EmissionType LDA LDT1 LDT2 MDV LHD1 LHD2 MHD HHD OBUS UBUS MCY SBUS MH


A CH4_IDLEX 0 0 0 0 0.004971 0.0028 0.014738 0.226131949 0.008847 0 0 0.074477 0


A CH4_RUNEX 0.001897 0.005426 0.002509 0.003661 0.007863 0.00707 0.010172 0.113806729 0.012841 0.28301329 0.173055 0.11835 0.009771


A CH4_STREX 0.065498 0.1071 0.080225 0.10029 0.020635 0.010758 0.00883 6.64529E‐08 0.028151 0.02718047 0.193703 0.00289 0.025158


A CO_IDLEX 0 0 0 0 0.185733 0.133368 0.690723 5.170739837 0.495612 0 0 1.318735 0


A CO_RUNEX 0.616496 1.265858 0.753221 0.913722 0.831096 0.555159 0.342009 0.756885729 1.0826 3.339692666 13.68942 0.641411 0.847606


A CO_STREX 2.951499 5.322241 3.517758 3.90001 1.97181 1.044436 1.079897 0.000586063 3.174922 2.223834056 8.268265 0.395158 2.216556


A CO2_NBIO_IDLEX 0 0 0 0 8.868894 14.19441 166.8791 816.2901664 67.21688 0 0 181.0007 0


A CO2_NBIO_RUNEX 249.5715 325.409 335.8789 410.0734 767.4324 816.8069 1212.915 1585.336155 1583.117 1281.301183 189.6837 1030.326 1667.507


A CO2_NBIO_STREX 64.981 86.37183 85.86557 104.2569 16.34365 8.602508 8.436886 0.009065541 24.03398 21.04441296 50.92332 2.46577 21.33098


A NOX_IDLEX 0 0 0 0 0.059928 0.102686 0.942324 4.088131384 0.254222 0 0 1.197535 0


A NOX_RUNEX 0.03512 0.113156 0.058783 0.096703 0.793173 0.930584 1.086827 1.802912961 1.150825 0.294440192 0.606376 2.084624 1.611288


A NOX_STREX 0.236565 0.389114 0.31724 0.418717 0.405823 0.213714 1.417642 2.73257421 0.704211 0.223454083 0.148458 0.539012 0.298377


A PM10_IDLEX 0 0 0 0 0.000801 0.001462 0.00206 0.002206 0.000282 0 0 0.000891 0


A PM10_PMBW 0.007032 0.008901 0.008526 0.008732 0.077658 0.090584 0.045088 0.081427856 0.050157 0.116156591 0.012 0.044797 0.044943


A PM10_PMTW 0.008 0.008 0.008 0.008 0.009605 0.01081 0.012 0.035189579 0.012 0.030497955 0.004 0.010823 0.013289


A PM10_RUNEX 0.001157 0.001777 0.001291 0.001366 0.01758 0.025999 0.012198 0.025536725 0.018265 0.005206531 0.001922 0.011242 0.035052


A PM10_STREX 0.00194 0.002897 0.002071 0.002125 0.00019 8.17E‐05 0.000106 3.00384E‐07 0.000214 0.000151398 0.003517 3.34E‐05 0.000257


A PM25_IDLEX 0 0 0 0 0.000767 0.001399 0.001971 0.002104564 0.00027 0 0 0.000851 0


A PM25_PMBW 0.002461 0.003115 0.002984 0.003056 0.02718 0.031704 0.015781 0.02849975 0.017555 0.040654807 0.0042 0.015679 0.01573


A PM25_PMTW 0.002 0.002 0.002 0.002 0.002401 0.002703 0.003 0.008797395 0.003 0.007624489 0.001 0.002706 0.003322


A PM25_RUNEX 0.001065 0.001635 0.001187 0.00126 0.016784 0.024859 0.011662 0.024428895 0.017455 0.004972732 0.001799 0.010739 0.033496


A PM25_STREX 0.001784 0.002664 0.001904 0.001953 0.000175 7.51E‐05 9.77E‐05 2.76192E‐07 0.000197 0.000139205 0.003309 3.07E‐05 0.000236


A ROG_DIURN 0.298427 0.631248 0.294814 0.387241 0.115401 0.058408 0.026894 7.17685E‐05 0.122594 0.041479247 4.339573 0.012198 29.31096


A ROG_HTSK 0.087375 0.174803 0.082403 0.102249 0.02955 0.014759 0.006657 2.17405E‐05 0.028226 0.01467542 3.595139 0.003476 7.553817


A ROG_IDLEX 0 0 0 0 0.020768 0.014991 0.026598 0.328312289 0.045843 0 0 0.133136 0


A ROG_RESTL 0 0 0 0 0 0 0 0 0 0 0 0 0


A ROG_RUNEX 0.007152 0.02374 0.009566 0.015287 0.096678 0.124765 0.036304 0.018064734 0.083841 0.053439664 1.151119 0.040502 0.072795


A ROG_RUNLS 0.226942 0.498164 0.222296 0.297187 0.163553 0.08006 0.054771 0.000194883 0.137265 0.03049981 3.831331 0.00807 0.176103


A ROG_STREX 0.29945 0.548141 0.365089 0.496153 0.101475 0.052537 0.049291 3.60649E‐07 0.150722 0.113432528 1.449272 0.01579 0.103153


A SO2_IDLEX 0 0 0 0 8.61E‐05 0.000136 0.001548 0.007133178 0.00064 0 0 0.001614 0


A SO2_RUNEX 0.002467 0.003217 0.00332 0.004051 0.007482 0.007855 0.011504 0.01434851 0.01536 0.011432119 0.001875 0.009453 0.016342


A SO2_STREX 0.000642 0.000854 0.000849 0.001031 0.000162 8.5E‐05 8.34E‐05 8.96221E‐08 0.000238 0.000208045 0.000503 2.44E‐05 0.000211


A TOG_DIURN 0.298427 0.631248 0.294814 0.387241 0.115401 0.058408 0.026894 7.17685E‐05 0.122594 0.041479247 0.107319 0.012198 29.31096


A TOG_HTSK 0.087375 0.174803 0.082403 0.102249 0.02955 0.014759 0.006657 2.17405E‐05 0.028226 0.01467542 3.595139 0.003476 7.553817


A TOG_IDLEX 0 0 0 0 0.029288 0.020023 0.04487 0.585695274 0.061933 0 0 0.235899 0


A TOG_RESTL 0 0 0 0 0 0 0 0 0 0 0 0 0


A TOG_RUNEX 0.010418 0.034626 0.013943 0.022246 0.116867 0.144438 0.051586 0.134136523 0.111482 0.34286207 1.375782 0.164035 0.093345


A TOG_RUNLS 0.226942 0.498164 0.222296 0.297187 0.163553 0.08006 0.054771 0.000194883 0.137265 0.03049981 3.831331 0.00807 0.176103


A TOG_STREX 0.32786 0.600145 0.399727 0.543225 0.111102 0.057521 0.053968 3.94865E‐07 0.165021 0.12419434 1.575339 0.017288 0.11294


A N2O_IDLEX 0 0 0 0 0.00073 0.001811 0.025764 0.13152428 0.008545 0 0 0.025574 0


A N2O_RUNEX 0.004097 0.008695 0.005642 0.008422 0.045676 0.086983 0.155641 0.253003201 0.114849 0.16763728 0.041113 0.132906 0.070297


A N2O_STREX 0.030639 0.039567 0.036732 0.040567 0.032686 0.017033 0.00597 4.46646E‐06 0.023618 0.022026217 0.008632 0.00302 0.03205


CalEEMod EMFAC2021 Emission Factors Input







Year 2025
FleetMixLandUseSubType LDA LDT1 LDT2 MDV LHD1 LHD2 MHD HHD OBUS UBUS MCY SBUS MH


Apartments Mid Rise 0.508087 0.043691 0.221929 0.144147 0.02889 0.006646 0.008853 0.007902 0.000528 0.000481 0.02473 0.000735 0.003381


Parking Lot 0.508087 0.043691 0.221929 0.144147 0.02889 0.006646 0.008853 0.007902 0.000528 0.000481 0.02473 0.000735 0.003381


CalEEMod EMFAC2021 Fleet Mix Input







Year 2025
FleetMixLandUseSubType LDA LDT1 LDT2 MDV LHD1 LHD2 MHD HHD OBUS UBUS MCY SBUS MH


Parking Lot 0.508087 0.043691 0.221929 0.144147 0.02889 0.006646 0.008853 0.007902 0.000528 0.000481 0.02473 0.000735 0.003381


Strip Mall 0.508087 0.043691 0.221929 0.144147 0.02889 0.006646 0.008853 0.007902 0.000528 0.000481 0.02473 0.000735 0.003381


CalEEMod EMFAC2021 Fleet Mix Input







Year 2030
Season EmissionType LDA LDT1 LDT2 MDV LHD1 LHD2 MHD HHD OBUS UBUS MCY SBUS MH


A CH4_IDLEX 0 0 0 0 0.00432 0.002411 0.016723 0.19806439 0.008499 0 0 0.078426 0


A CH4_RUNEX 0.001269 0.003215 0.001823 0.002375 0.004846 0.00499 0.009871 0.085930677 0.00962 0.528934697 0.152999 0.108841 0.006346


A CH4_STREX 0.049071 0.078386 0.062985 0.072967 0.016634 0.008424 0.006691 3.79633E‐08 0.023456 0.015552985 0.171769 0.003272 0.02256


A CO_IDLEX 0 0 0 0 0.177499 0.130291 0.650118 4.996409447 0.532116 0 0 1.430616 0


A CO_RUNEX 0.483212 0.875611 0.615507 0.695479 0.592818 0.409627 0.169892 0.627484616 0.601647 6.115246992 11.88386 0.578117 0.399217


A CO_STREX 2.25275 3.792488 2.812187 3.015597 1.94107 1.004088 0.739312 0.000749481 2.57622 2.095930368 8.104801 0.425425 1.862289


A CO2_NBIO_IDLEX 0 0 0 0 8.137989 13.79624 151.1621 721.7275863 73.25638 0 0 174.6771 0


A CO2_NBIO_RUNEX 223.5805 299.5006 306.6675 371.7116 680.4097 727.533 1072.592 1397.657851 1408.484 974.4008593 187.1794 955.1228 1644.804


A CO2_NBIO_STREX 57.83647 78.05279 77.74293 93.78582 15.32242 7.880828 6.714274 0.006282207 20.34927 17.20478362 46.10225 2.661698 19.63022


A NOX_IDLEX 0 0 0 0 0.047754 0.088206 0.785044 3.827513309 0.25434 0 0 1.000253 0


A NOX_RUNEX 0.023791 0.065551 0.038855 0.056595 0.45735 0.602149 0.614885 1.466575726 1.005161 0.194519657 0.543222 1.468109 1.45161


A NOX_STREX 0.191089 0.298017 0.253957 0.301685 0.33247 0.173805 1.241086 2.598999224 0.689746 0.131897175 0.120393 0.549088 0.306744


A PM10_IDLEX 0 0 0 0 0.000753 0.00151 0.000754 0.001783671 0.00028 0 0 0.000621 0


A PM10_PMBW 0.006934 0.008825 0.008496 0.008634 0.074897 0.087381 0.043113 0.082336347 0.050072 0.172250456 0.012 0.043801 0.044937


A PM10_PMTW 0.008 0.008 0.008 0.008 0.009474 0.010644 0.012 0.035204165 0.012 0.068842924 0.004 0.010639 0.013393


A PM10_RUNEX 0.00085 0.001275 0.000996 0.001028 0.012409 0.020167 0.00579 0.023730084 0.018347 0.003565311 0.001975 0.008542 0.030025


A PM10_STREX 0.001542 0.002219 0.001682 0.001701 0.000136 5.28E‐05 8.13E‐05 8.25148E‐08 0.000191 0.000127195 0.003379 3.79E‐05 0.000216


A PM25_IDLEX 0 0 0 0 0.00072 0.001445 0.00072 0.001699869 0.000268 0 0 0.000593 0


A PM25_PMBW 0.002427 0.003089 0.002974 0.003022 0.026214 0.030583 0.015089 0.028817722 0.017525 0.06028766 0.0042 0.01533 0.015728


A PM25_PMTW 0.002 0.002 0.002 0.002 0.002369 0.002661 0.003 0.008801041 0.003 0.017210731 0.001 0.00266 0.003348


A PM25_RUNEX 0.000782 0.001172 0.000916 0.000947 0.011842 0.019282 0.005531 0.022700571 0.017534 0.003402953 0.001845 0.008155 0.028692


A PM25_STREX 0.001418 0.00204 0.001547 0.001564 0.000125 4.85E‐05 7.47E‐05 7.58693E‐08 0.000175 0.000116951 0.003167 3.49E‐05 0.000198


A ROG_DIURN 0.258266 0.537425 0.263181 0.334515 0.093512 0.048114 0.016574 1.47531E‐05 0.124296 0.021055717 4.216616 0.019281 22.11954


A ROG_HTSK 0.06884 0.13883 0.06775 0.082479 0.022551 0.011025 0.003801 4.66784E‐06 0.024785 0.006386715 3.593625 0.004644 5.27339


A ROG_IDLEX 0 0 0 0 0.017876 0.01351 0.021477 0.312223588 0.046283 0 0 0.144663 0


A ROG_RESTL 0 0 0 0 0 0 0 0 0 0 0 0 0


A ROG_RUNEX 0.004381 0.013344 0.006493 0.009272 0.064233 0.094597 0.016319 0.014454875 0.06264 0.04094072 0.975931 0.033117 0.055982


A ROG_RUNLS 0.195987 0.409399 0.198272 0.252823 0.132651 0.06452 0.032702 4.1535E‐05 0.138552 0.024087754 3.868698 0.01316 0.127634


A ROG_STREX 0.214831 0.380051 0.274777 0.340311 0.079383 0.039727 0.034862 2.05693E‐07 0.125335 0.062116408 1.260607 0.017795 0.087945


A SO2_IDLEX 0 0 0 0 7.9E‐05 0.000132 0.001389 0.006244852 0.000696 0 0 0.001549 0


A SO2_RUNEX 0.00221 0.002961 0.003031 0.003673 0.006632 0.006992 0.01015 0.012608465 0.013615 0.007783586 0.00185 0.008771 0.016106


A SO2_STREX 0.000572 0.000772 0.000769 0.000927 0.000151 7.79E‐05 6.64E‐05 6.2106E‐08 0.000201 0.000170087 0.000456 2.63E‐05 0.000194


A TOG_DIURN 0.258266 0.537425 0.263181 0.334515 0.093512 0.048114 0.016574 1.47531E‐05 0.124296 0.021055717 0.100466 0.019281 22.11954


A TOG_HTSK 0.06884 0.13883 0.06775 0.082479 0.022551 0.011025 0.003801 4.66784E‐06 0.024785 0.006386715 3.593625 0.004644 5.27339


A TOG_IDLEX 0 0 0 0 0.025116 0.01781 0.041068 0.539920975 0.061707 0 0 0.253924 0


A TOG_RESTL 0 0 0 0 0 0 0 0 0 0 0 0 0


A TOG_RUNEX 0.006386 0.019471 0.00946 0.013491 0.076571 0.108672 0.02836 0.102161238 0.081398 0.57631496 1.185932 0.146359 0.068832


A TOG_RUNLS 0.195987 0.409399 0.198272 0.252823 0.132651 0.06452 0.032702 4.1535E‐05 0.138552 0.024087754 3.868698 0.01316 0.127634


A TOG_STREX 0.235213 0.416108 0.300846 0.372597 0.086915 0.043496 0.03817 2.25208E‐07 0.137226 0.068009648 1.370939 0.019484 0.096289


A N2O_IDLEX 0 0 0 0 0.000666 0.001782 0.023452 0.116591061 0.009784 0 0 0.024228 0


A N2O_RUNEX 0.003278 0.00595 0.004495 0.006043 0.039497 0.078457 0.136072 0.223239373 0.111663 0.129598758 0.038433 0.118461 0.070782


A N2O_STREX 0.026715 0.034562 0.032886 0.034575 0.02854 0.014647 0.004796 2.14598E‐08 0.019629 0.015328737 0.007191 0.003424 0.033982


CalEEMod EMFAC2021 Emission Factors Input







Year 2030
FleetMixLandUseSubType LDA LDT1 LDT2 MDV LHD1 LHD2 MHD HHD OBUS UBUS MCY SBUS MH


Apartments Mid Rise 0.506938 0.037324 0.23119 0.14347 0.027941 0.006798 0.009334 0.008576 0.000505 0.000474 0.023826 0.000766 0.002857


Parking Lot 0.506938 0.037324 0.23119 0.14347 0.027941 0.006798 0.009334 0.008576 0.000505 0.000474 0.023826 0.000766 0.002857


CalEEMod EMFAC2021 Fleet Mix Input







Year 2030
FleetMixLandUseSubType LDA LDT1 LDT2 MDV LHD1 LHD2 MHD HHD OBUS UBUS MCY SBUS MH


Parking Lot 0.506938 0.037324 0.23119 0.14347 0.027941 0.006798 0.009334 0.008576 0.000505 0.000474 0.023826 0.000766 0.002857


Strip Mall 0.506938 0.037324 0.23119 0.14347 0.027941 0.006798 0.009334 0.008576 0.000505 0.000474 0.023826 0.000766 0.002857


CalEEMod EMFAC2021 Fleet Mix Input







Source: EMFAC2021 (v1.0.1) Emission Rates


Region Type: County


Region: Contra Costa


Calendar Year: 2022


Season: Annual


Vehicle Classification: EMFAC2007 Categories


Units:  miles/day for CVMT and EVMT, trips/day for Trips, kWh/day for Energy Consumption, g/mile for RUNEX, PMBW and PMTW, g/trip for STREX, HOTSOAK and RUNLOSS, g/vehicle/day for IDLEX and DIURN


Region Calendar Y Vehicle CatModel Yea Speed Fuel Population Total VMT CVMT EVMT Trips Energy ConNOx_RUNENOx_IDLEXNOx_STREXPM2.5_RU PM2.5_IDL PM2.5_STRPM2.5_PMPM2.5_PMPM10_RUNPM10_IDLEPM10_STR PM10_PMTPM10_PMBCO2_RUNECO2_IDLEXCO2_STREXCH4_RUNECH4_IDLEXCH4_STREXN2O_RUNEN2O_IDLEXN2O_STREXROG_RUNEROG_IDLEXROG_STREXROG_HOTSROG_RUNLROG_DIUR TOG_RUNETOG_IDLEXTOG_STREXTOG_HOTSTOG_RUNLTOG_DIUR NH3_RUNECO_RUNEXCO_IDLEX CO_STREX SOx_RUNE SOx_IDLEX SOx_STREX


Contra Cos 2022 HHDT Aggregate Aggregate Gasoline 0.94961 42.91313 42.91313 0 18.99979 0 14.74367 0 1.953097 0.004692 0 0.001847 0.005 0.03489 0.005103 0 0.002008 0.02 0.099684 2292.395 0 50.27516 0.317009 0 0.000333 0.340682 0 0.035927 1.970537 0 0.001807 0.155406 1.39326 10.2595 2.875403 0 0.001979 0.155406 1.39326 10.2595 0.040632 80.51082 0 1.460234 0.022663 0 0.000497


Contra Cos 2022 HHDT Aggregate Aggregate Diesel 4876.64 585418.4 585418.4 0 71120.8 0 2.493344 67.9396 2.510732 0.027875 0.03664 0 0.008786 0.028067 0.029136 0.038297 0 0.035143 0.080192 1674.33 12669.18 0 0.001514 0.236515 0 0.263791 1.996034 0 0.032588 5.092094 0 0 0 0 0.037098 5.796961 0 0 0 0 0.202964 0.129334 70.16742 0 0.015855 0.11997 0


Contra Cos 2022 HHDT Aggregate Aggregate Natural Ga 385.4563 27747.23 27747.23 0 3379.215 0 1.21098 13.4563 0 0.001622 0.02165 0 0.009 0.048167 0.001764 0.023547 0 0.036 0.137621 1421.445 10306.62 0 2.643113 36.01867 0 0.289771 2.101071 0 0.053054 0.544258 0 0 0 0 2.71491 36.79345 0 0 0 0 0.845753 14.80898 72.16616 0 0 0 0


Contra Cos 2022 LDA Aggregate Aggregate Gasoline 342251.9 12704199 12704199 0 1582160 0 0.053811 0 0.299062 0.001252 0 0.002102 0.002 0.002577 0.001362 0 0.002286 0.008 0.007364 288.2671 0 73.99093 0.002872 0 0.084048 0.005406 0 0.035763 0.011437 0 0.399907 0.104882 0.268505 1.608905 0.016685 0 0.437846 0.104882 0.268505 1.608905 0.032629 0.826815 0 3.831512 0.00285 0 0.000731


Contra Cos 2022 LDA Aggregate Aggregate Diesel 1556.091 46980.83 46980.83 0 6671.794 0 0.248685 0 0 0.016925 0 0 0.002 0.002609 0.017691 0 0 0.008 0.007453 238.6119 0 0 0.001314 0 0 0.037593 0 0 0.028287 0 0 0 0 0 0.032203 0 0 0 0 0 0.0031 0.334128 0 0 0.002261 0 0


Contra Cos 2022 LDA Aggregate Aggregate Electricity 14864.66 645474.7 0 645474.7 74237.19 249206.5 0 0 0 0 0 0 0.002 0.001529 0 0 0 0.008 0.00437 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0


Contra Cos 2022 LDA Aggregate Aggregate Plug‐in Hyb 7196.971 332010.2 172871.5 159138.7 29759.48 48064.63 0.003345 0 0.116031 0.000707 0 0.002254 0.002 0.001343 0.000769 0 0.002452 0.008 0.003836 142.3669 0 67.27533 0.000451 0 0.043173 0.000615 0 0.02132 0.001415 0 0.174307 0.040893 0.035537 0.452532 0.002065 0 0.190845 0.040893 0.035537 0.452532 0.019655 0.217933 0 1.351845 0.001407 0 0.000665


Contra Cos 2022 LDT1 Aggregate Aggregate Gasoline 34814.39 1206518 1206518 0 153809 0 0.157631 0 0.460779 0.001905 0 0.003131 0.002 0.003116 0.002072 0 0.003405 0.008 0.008902 340.4737 0 91.89263 0.007577 0 0.129243 0.011224 0 0.043016 0.033984 0 0.684193 0.19932 0.588022 3.171783 0.049564 0 0.749102 0.19932 0.588022 3.171783 0.035178 1.633734 0 6.590588 0.003366 0 0.000908


Contra Cos 2022 LDT1 Aggregate Aggregate Diesel 20.69714 267.2283 267.2283 0 62.24244 0 1.575354 0 0 0.219668 0 0 0.002 0.003572 0.2296 0 0 0.008 0.010206 416.2118 0 0 0.01415 0 0 0.065574 0 0 0.304639 0 0 0 0 0 0.346812 0 0 0 0 0 0.0031 1.903133 0 0 0.003944 0 0


Contra Cos 2022 LDT1 Aggregate Aggregate Electricity 59.99006 2170.551 0 2170.551 282.6663 838.0119 0 0 0 0 0 0 0.002 0.00154 0 0 0 0.008 0.004399 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0


Contra Cos 2022 LDT1 Aggregate Aggregate Plug‐in Hyb 12.39529 658.3717 315.6759 342.6959 51.25454 103.5044 0.00308 0 0.116031 0.000423 0 0.001483 0.002 0.001353 0.00046 0 0.001613 0.008 0.003864 131.1014 0 73.5389 0.000418 0 0.043493 0.000574 0 0.021619 0.001303 0 0.174307 0.025323 0.023242 0.300853 0.001902 0 0.190845 0.025323 0.023242 0.300853 0.020138 0.200688 0 1.351845 0.001296 0 0.000727


Contra Cos 2022 LDT2 Aggregate Aggregate Gasoline 152545.3 6089113 6089113 0 712346.6 0 0.084112 0 0.39352 0.00129 0 0.002053 0.002 0.003002 0.001403 0 0.002233 0.008 0.008578 359.6852 0 92.65589 0.003304 0 0.095303 0.006848 0 0.041211 0.013134 0 0.448579 0.091113 0.236598 1.452298 0.019161 0 0.491137 0.091113 0.236598 1.452298 0.034138 0.925398 0 4.226119 0.003556 0 0.000916


Contra Cos 2022 LDT2 Aggregate Aggregate Diesel 617.4094 26019.32 26019.32 0 2945.699 0 0.057247 0 0 0.005792 0 0 0.002 0.002979 0.006054 0 0 0.008 0.008511 327.3135 0 0 0.000645 0 0 0.051568 0 0 0.013884 0 0 0 0 0 0.015807 0 0 0 0 0 0.0031 0.133018 0 0 0.003101 0 0


Contra Cos 2022 LDT2 Aggregate Aggregate Electricity 321.1387 11813.65 0 11813.65 1653.634 4561.044 0 0 0 0 0 0 0.002 0.001524 0 0 0 0.008 0.004353 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0


Contra Cos 2022 LDT2 Aggregate Aggregate Plug‐in Hyb 642.6868 33021.02 16417.76 16603.26 2657.51 5014.68 0.003194 0 0.116031 0.000569 0 0.001922 0.002 0.001348 0.000618 0 0.002091 0.008 0.00385 135.9441 0 80.00076 0.000433 0 0.04351 0.000596 0 0.021634 0.001352 0 0.174307 0.027109 0.02555 0.333195 0.001972 0 0.190845 0.027109 0.02555 0.333195 0.02081 0.208101 0 1.351845 0.001344 0 0.000791


Contra Cos 2022 LHDT1 Aggregate Aggregate Gasoline 12752.81 469718.4 469718.4 0 189997.8 0 0.22613 0.039069 0.695889 0.001629 0 0.000339 0.002 0.0273 0.001772 0 0.000368 0.008 0.078 917.1213 121.811 25.92854 0.009936 0.120321 0.036425 0.012722 0.003091 0.053787 0.048979 0.447571 0.18222 0.052729 0.280313 2.912185 0.07147 0.653094 0.199508 0.052729 0.280313 2.912185 0.0449 1.216454 3.751729 3.013961 0.009067 0.001204 0.000256


Contra Cos 2022 LHDT1 Aggregate Aggregate Diesel 8526.488 320734.9 320734.9 0 107252.5 0 2.283715 2.250049 0 0.047248 0.026941 0 0.003 0.0273 0.049384 0.028159 0 0.012 0.078 643.2706 136.1358 0 0.010237 0.005098 0 0.101348 0.021448 0 0.220404 0.10976 0 0 0 0 0.250915 0.124954 0 0 0 0 0.148887 0.639869 0.909745 0 0.006095 0.00129 0


Contra Cos 2022 LHDT2 Aggregate Aggregate Gasoline 1468.157 53325.84 53325.84 0 21873.35 0 0.214134 0.038731 0.686665 0.001482 0 0.000286 0.002 0.03185 0.001612 0 0.000311 0.008 0.091 1027.388 140.6162 25.99998 0.008371 0.119767 0.035809 0.012513 0.003057 0.052931 0.03996 0.443934 0.178478 0.049455 0.258222 2.734156 0.05831 0.647787 0.195411 0.049455 0.258222 2.734156 0.044963 1.066983 3.757785 3.04973 0.010157 0.00139 0.000257


Contra Cos 2022 LHDT2 Aggregate Aggregate Diesel 3184.049 125312.6 125312.6 0 40051.33 0 1.633652 2.181886 0 0.040204 0.026563 0 0.003 0.03185 0.042022 0.027764 0 0.012 0.091 781.1079 216.6256 0 0.008832 0.005098 0 0.123064 0.034129 0 0.190148 0.10976 0 0 0 0 0.216471 0.124954 0 0 0 0 0.169353 0.505942 0.909745 0 0.007401 0.002053 0


Contra Cos 2022 MCY Aggregate Aggregate Gasoline 18165.83 103207.3 103207.3 0 36331.67 0 0.660027 0 0.168352 0.001795 0 0.003661 0.001 0.0042 0.001913 0 0.003879 0.004 0.012 191.8303 0 54.38043 0.190246 0 0.209387 0.043406 0 0.009662 1.301017 0 1.583907 3.593247 3.785188 4.344139 1.537958 0 1.721205 3.593247 3.785188 4.344139 0.008574 15.24331 0 8.405171 0.001896 0 0.000538


Contra Cos 2022 MDV Aggregate Aggregate Gasoline 101727.3 3770749 3770749 0 466583.5 0 0.146028 0 0.554511 0.001368 0 0.002266 0.002 0.003092 0.001488 0 0.002464 0.008 0.008834 439.7977 0 114.022 0.005281 0 0.127336 0.01009 0 0.047754 0.022853 0 0.656623 0.114591 0.317061 1.86037 0.033295 0 0.718914 0.114591 0.317061 1.86037 0.033911 1.205931 0 4.903732 0.004348 0 0.001127


Contra Cos 2022 MDV Aggregate Aggregate Diesel 1626.04 66029.63 66029.63 0 7730.283 0 0.074919 0 0 0.006226 0 0 0.002 0.00303 0.006507 0 0 0.008 0.008658 426.0378 0 0 0.000591 0 0 0.067122 0 0 0.012717 0 0 0 0 0 0.014477 0 0 0 0 0 0.0031 0.208489 0 0 0.004037 0 0


Contra Cos 2022 MDV Aggregate Aggregate Electricity 313.2678 11548.52 0 11548.52 1614.349 4458.681 0 0 0 0 0 0 0.002 0.001523 0 0 0 0.008 0.004351 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0


Contra Cos 2022 MDV Aggregate Aggregate Plug‐in Hyb 467.0708 22259.21 11487.57 10771.64 1931.338 3253.356 0.003315 0 0.116031 0.000755 0 0.002462 0.002 0.001344 0.000821 0 0.002678 0.008 0.003839 141.1093 0 100.3501 0.000448 0 0.04331 0.000613 0 0.021448 0.001403 0 0.174307 0.031316 0.030596 0.389375 0.002047 0 0.190845 0.031316 0.030596 0.389375 0.021675 0.216008 0 1.351845 0.001395 0 0.000992


Contra Cos 2022 MH Aggregate Aggregate Gasoline 1942.03 17478.98 17478.98 0 194.2807 0 0.453601 0 0.412079 0.001627 0 0.000392 0.003 0.015756 0.00177 0 0.000426 0.012 0.045017 1947.658 0 31.71891 0.01643 0 0.038004 0.027293 0 0.042862 0.072529 0 0.161592 12.55027 0.28362 4.519886 0.105834 0 0.176923 12.55027 0.28362 4.519886 0.044764 1.769688 0 3.535096 0.019255 0 0.000314


Contra Cos 2022 MH Aggregate Aggregate Diesel 774.8975 7470.596 7470.596 0 77.48975 0 4.604312 0 0 0.113463 0 0 0.004 0.015675 0.118594 0 0 0.016 0.044785 1079.511 0 0 0.006003 0 0 0.170077 0 0 0.12924 0 0 0 0 0 0.147131 0 0 0 0 0 0.135248 0.44008 0 0 0.010229 0 0


Contra Cos 2022 MHDT Aggregate Aggregate Gasoline 760.2326 36884 36884 0 15210.73 0 0.806331 0.087783 0.485924 0.001466 0 0.000623 0.003 0.015756 0.001594 0 0.000677 0.012 0.045017 1831.306 546.0915 49.29618 0.026142 0.245454 0.054062 0.03564 0.006519 0.032229 0.133548 1.002233 0.315814 0.047607 0.391233 3.731908 0.194873 1.462455 0.345777 0.047607 0.391233 3.731908 0.044936 2.854324 14.9948 6.980582 0.018104 0.005399 0.000487


Contra Cos 2022 MHDT Aggregate Aggregate Diesel 5416.221 227901.7 227901.7 0 62339.09 0 1.888986 16.38051 1.475298 0.022611 0.049656 0 0.003 0.015873 0.023634 0.051901 0 0.012 0.045352 1155.385 2377.452 0 0.002656 0.014427 0 0.182031 0.374569 0 0.057192 0.310604 0 0 0 0 0.065108 0.353599 0 0 0 0 0.192946 0.180381 7.301481 0 0.010941 0.022513 0


Contra Cos 2022 MHDT Aggregate Aggregate Natural Ga 47.18583 2180.673 2180.673 0 450.673 0 0.160254 6.392933 0 0.001006 0.01613 0 0.003 0.015956 0.001094 0.017543 0 0.012 0.045588 993.2547 5164.018 0 0.710501 17.64838 0 0.202481 1.052719 0 0.010152 0.25216 0 0 0 0 0.725119 18.01146 0 0 0 0 1.06 2.955167 30.39041 0 0 0 0


Contra Cos 2022 OBUS Aggregate Aggregate Gasoline 269.9172 12629.34 12629.34 0 5400.503 0 0.725624 0.065135 0.443584 0.000791 0 0.000246 0.003 0.01568 0.000861 0 0.000268 0.012 0.044799 1815.385 386.0883 32.73981 0.020364 0.193175 0.039153 0.033419 0.005038 0.031628 0.099726 0.747331 0.210061 0.034718 0.146788 2.645509 0.145521 1.090503 0.229991 0.034718 0.146788 2.645509 0.044945 2.257227 5.781094 4.38875 0.017947 0.003817 0.000324


Contra Cos 2022 OBUS Aggregate Aggregate Diesel 128.6037 9060.968 9060.968 0 1493.98 0 2.586783 14.48077 1.332791 0.042392 0.015486 0 0.003 0.020104 0.044309 0.016186 0 0.012 0.057439 1423.944 2619.111 0 0.005689 0.039252 0 0.224343 0.412642 0 0.122475 0.845094 0 0 0 0 0.139428 0.962075 0 0 0 0 0.185497 0.343718 12.18888 0 0.013484 0.024801 0


Contra Cos 2022 OBUS Aggregate Aggregate Natural Ga 1.733087 87.73898 87.73898 0 15.42448 0 0.273944 1.566987 0 0.000662 0.003194 0 0.003 0.016148 0.00072 0.003474 0 0.012 0.046137 1080.03 1234.392 0 0.744029 4.602018 0 0.220171 0.251639 0 0.010631 0.065754 0 0 0 0 0.759336 4.696697 0 0 0 0 1.06 3.131022 5.762647 0 0 0 0


Contra Cos 2022 SBUS Aggregate Aggregate Gasoline 69.53403 3727.158 3727.158 0 278.1361 0 0.231746 0.925612 0.638702 0.001042 0 0.00069 0.002 0.015721 0.001134 0 0.00075 0.008 0.044917 796.2228 2550.006 55.01595 0.005745 2.509928 0.063243 0.01659 0.093322 0.063633 0.026807 10.62747 0.347244 0.067738 0.147346 0.857374 0.039117 15.50758 0.380189 0.067738 0.147346 0.857374 0.045 0.639846 82.15693 8.977528 0.007871 0.025209 0.000544


Contra Cos 2022 SBUS Aggregate Aggregate Diesel 421.0702 10044.5 10044.5 0 6097.096 0 3.28034 19.55857 0.535727 0.016684 0.015092 0 0.003 0.015721 0.017439 0.015774 0 0.012 0.044917 1141.29 2259.034 0 0.002341 0.007942 0 0.179811 0.355912 0 0.050406 0.170997 0 0 0 0 0.057383 0.194667 0 0 0 0 0.152457 0.159412 4.935042 0 0.010807 0.021392 0


Contra Cos 2022 SBUS Aggregate Aggregate Natural Ga 18.72398 473.0373 473.0373 0 271.1233 0 0.635122 5.314184 0 0.003378 0.010325 0 0.003 0.015721 0.003674 0.011229 0 0.012 0.044917 1304.685 4068.974 0 3.623373 15.79112 0 0.265969 0.829487 0 0.051771 0.225624 0 0 0 0 3.697918 16.116 0 0 0 0 1.06 12.5276 18.41885 0 0 0 0


Contra Cos 2022 UBUS Aggregate Aggregate Gasoline 101.8023 5556.009 5556.009 0 407.2093 0 0.130612 0 0.704431 0.001127 0 0.000473 0.002504 0.035199 0.001225 0 0.000514 0.010015 0.10057 1389.806 0 71.62326 0.003009 0 0.08404 0.013003 0 0.07271 0.009605 0 0.347336 0.037173 0.092604 0.48552 0.014016 0 0.380289 0.037173 0.092604 0.48552 0.045 0.425989 0 7.679693 0.01374 0 0.000708


Contra Cos 2022 UBUS Aggregate Aggregate Diesel 226.9669 23428.05 23428.05 0 907.8676 0 1.567467 0 0 0.006813 0 0 0.00775 0.0385 0.007121 0 0 0.031001 0.11 1387.036 0 0 0.005089 0 0 0.218528 0 0 0.109568 0 0 0 0 0 0.124734 0 0 0 0 0 0.176079 0.13107 0 0 0.013143 0 0


Contra Cos 2022 UBUS Aggregate Aggregate Electricity 12.11222 336.0646 0 336.0646 48.44887 585.8427 0 0 0 0 0 0 0.005752 0.01925 0 0 0 0.023008 0.055 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0


Contra Cos 2022 UBUS Aggregate Aggregate Natural Ga 5.246462 329.1585 329.1585 0 20.98585 0 0.046445 0 0 0.000246 0 0 0.006561 0.0385 0.000257 0 0 0.026245 0.11 1165.072 0 0 3.711986 0 0 0.237507 0 0 0.053037 0 0 0 0 0 3.788354 0 0 0 0 0 0.97 39.7207 0 0 0 0 0







Source: EMFAC2021 (v1.0.1) Emission Rates


Region Type: County


Region: Contra Costa


Calendar Year: 2023


Season: Annual


Vehicle Classification: EMFAC2007 Categories


Units:  miles/day for CVMT and EVMT, trips/day for Trips, kWh/day for Energy Consumption, g/mile for RUNEX, PMBW and PMTW, g/trip for STREX, HOTSOAK and RUNLOSS, g/vehicle/day for IDLEX and DIURN


Region Calendar Y Vehicle CatModel Yea Speed Fuel Population Total VMT CVMT EVMT Trips Energy ConNOx_RUNENOx_IDLEXNOx_STREXPM2.5_RU PM2.5_IDL PM2.5_STRPM2.5_PMPM2.5_PMPM10_RUNPM10_IDLEPM10_STR PM10_PMTPM10_PMBCO2_RUNECO2_IDLEXCO2_STREXCH4_RUNECH4_IDLEXCH4_STREXN2O_RUNEN2O_IDLEXN2O_STREXROG_RUNEROG_IDLEXROG_STREXROG_HOTSROG_RUNLROG_DIUR TOG_RUNETOG_IDLEXTOG_STREXTOG_HOTSTOG_RUNLTOG_DIUR NH3_RUNECO_RUNEXCO_IDLEX CO_STREX SOx_RUNE SOx_IDLEX SOx_STREX


Contra Cos 2023 HHDT Aggregate Aggregate Gasoline 0.93031 50.36094 50.36094 0 18.61364 0 11.99912 0 2.516083 0.00397 0 0.00188 0.005 0.033715 0.004318 0 0.002045 0.02 0.096329 2201.09 0 50.49124 0.263044 0 0.000342 0.285404 0 0.045482 1.622253 0 0.001854 0.147939 1.326229 9.766383 2.367187 0 0.002029 0.147939 1.326229 9.766383 0.041057 72.93109 0 1.942975 0.02176 0 0.000499


Contra Cos 2023 HHDT Aggregate Aggregate Diesel 4942.555 589482.5 589482.5 0 72214.08 0 2.006672 63.49015 2.822279 0.026526 0.033657 0 0.008786 0.027603 0.027725 0.035178 0 0.035143 0.078867 1653.995 12224.7 0 0.000845 0.237028 0 0.260588 1.926006 0 0.018196 5.103152 0 0 0 0 0.020715 5.80955 0 0 0 0 0.21423 0.090451 73.92679 0 0.015662 0.115761 0


Contra Cos 2023 HHDT Aggregate Aggregate Electricity 3.721557 233.3092 0 233.3092 59.15551 427.6929 0 0 0 0 0 0 0.008787 0.013262 0 0 0 0.03515 0.03789 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0


Contra Cos 2023 HHDT Aggregate Aggregate Natural Ga 440.129 31102.72 31102.72 0 4036.563 0 1.091767 13.83746 0 0.001545 0.023681 0 0.009 0.047114 0.001681 0.025756 0 0.036 0.13461 1391.855 10638.61 0 2.41294 37.50548 0 0.283739 2.168751 0 0.046853 0.55942 0 0 0 0 2.476684 38.30391 0 0 0 0 0.855978 14.02771 72.61266 0 0 0 0


Contra Cos 2023 LDA Aggregate Aggregate Gasoline 339849 12783779 12783779 0 1570116 0 0.047752 0 0.283543 0.001211 0 0.002029 0.002 0.002577 0.001317 0 0.002207 0.008 0.007364 283.7744 0 72.56977 0.002574 0 0.079426 0.005034 0 0.034896 0.010037 0 0.372465 0.101976 0.26199 1.576357 0.014644 0 0.407801 0.101976 0.26199 1.576357 0.033582 0.771435 0 3.602554 0.002805 0 0.000717


Contra Cos 2023 LDA Aggregate Aggregate Diesel 1457.686 43468.17 43468.17 0 6205.568 0 0.224887 0 0 0.015578 0 0 0.002 0.002618 0.016282 0 0 0.008 0.007479 237.1689 0 0 0.001222 0 0 0.037366 0 0 0.026301 0 0 0 0 0 0.029942 0 0 0 0 0 0.0031 0.324171 0 0 0.002247 0 0


Contra Cos 2023 LDA Aggregate Aggregate Electricity 17209.23 777009.9 0 777009.9 85607.03 299990 0 0 0 0 0 0 0.002 0.00153 0 0 0 0.008 0.004372 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0


Contra Cos 2023 LDA Aggregate Aggregate Plug‐in Hyb 8110.999 376134.6 191257.2 184877.5 33538.98 55838.51 0.003266 0 0.116031 0.000651 0 0.002133 0.002 0.001348 0.000708 0 0.002319 0.008 0.003851 139.0343 0 66.53834 0.000439 0 0.043077 0.000598 0 0.021231 0.001382 0 0.174307 0.041822 0.036712 0.448366 0.002017 0 0.190845 0.041822 0.036712 0.448366 0.019547 0.212844 0 1.351845 0.001374 0 0.000658


Contra Cos 2023 LDT1 Aggregate Aggregate Gasoline 33659.33 1179551 1179551 0 148489.7 0 0.141318 0 0.436314 0.001798 0 0.002968 0.002 0.00312 0.001955 0 0.003228 0.008 0.008914 336.2327 0 90.14388 0.006794 0 0.121724 0.010314 0 0.041946 0.030196 0 0.636875 0.192229 0.561286 3.064956 0.044052 0 0.697296 0.192229 0.561286 3.064956 0.035354 1.498317 0 6.136672 0.003324 0 0.000891


Contra Cos 2023 LDT1 Aggregate Aggregate Diesel 18.53994 234.1819 234.1819 0 54.7031 0 1.571202 0 0 0.219307 0 0 0.002 0.00357 0.229223 0 0 0.008 0.010199 416.1105 0 0 0.014108 0 0 0.065558 0 0 0.303743 0 0 0 0 0 0.345791 0 0 0 0 0 0.0031 1.894083 0 0 0.003943 0 0


Contra Cos 2023 LDT1 Aggregate Aggregate Electricity 67.1466 2606.54 0 2606.54 317.9241 1006.339 0 0 0 0 0 0 0.002 0.001538 0 0 0 0.008 0.004394 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0


Contra Cos 2023 LDT1 Aggregate Aggregate Plug‐in Hyb 22.01851 1175.667 542.2365 633.4305 91.04656 191.3149 0.002963 0 0.116031 0.000389 0 0.001416 0.002 0.00136 0.000423 0 0.00154 0.008 0.003887 126.1107 0 72.43565 0.0004 0 0.043318 0.000548 0 0.021456 0.001254 0 0.174307 0.024799 0.021839 0.285714 0.001829 0 0.190845 0.024799 0.021839 0.285714 0.019371 0.193059 0 1.351845 0.001247 0 0.000716


Contra Cos 2023 LDT2 Aggregate Aggregate Gasoline 154436.8 6246460 6246460 0 720661 0 0.074237 0 0.365564 0.001252 0 0.002004 0.002 0.003004 0.001362 0 0.00218 0.008 0.008584 353.0288 0 90.6807 0.003016 0 0.090461 0.006322 0 0.039756 0.011791 0 0.42041 0.088706 0.232135 1.430285 0.017205 0 0.460295 0.088706 0.232135 1.430285 0.03502 0.86364 0 3.989951 0.00349 0 0.000896


Contra Cos 2023 LDT2 Aggregate Aggregate Diesel 633.6789 26711.66 26711.66 0 3009.847 0 0.051739 0 0 0.005339 0 0 0.002 0.002997 0.00558 0 0 0.008 0.008563 323.5579 0 0 0.000614 0 0 0.050977 0 0 0.013229 0 0 0 0 0 0.01506 0 0 0 0 0 0.0031 0.131399 0 0 0.003066 0 0


Contra Cos 2023 LDT2 Aggregate Aggregate Electricity 543.2354 20038.9 0 20038.9 2787.246 7736.671 0 0 0 0 0 0 0.002 0.001524 0 0 0 0.008 0.004356 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0


Contra Cos 2023 LDT2 Aggregate Aggregate Plug‐in Hyb 866.1413 44564.16 21442.66 23121.51 3581.494 6983.384 0.003091 0 0.116031 0.000507 0 0.001768 0.002 0.001355 0.000552 0 0.001923 0.008 0.00387 131.565 0 78.99327 0.000418 0 0.043345 0.000572 0 0.021481 0.001308 0 0.174307 0.026463 0.024521 0.317578 0.001909 0 0.190845 0.026463 0.024521 0.317578 0.020159 0.201409 0 1.351845 0.001301 0 0.000781


Contra Cos 2023 LHDT1 Aggregate Aggregate Gasoline 12655.99 475389.3 475389.3 0 188555.4 0 0.203647 0.038096 0.678196 0.001574 0 0.000317 0.002 0.0273 0.001712 0 0.000345 0.008 0.078 899.5109 120.8528 25.9178 0.009071 0.118167 0.035078 0.011492 0.003069 0.053191 0.044649 0.436486 0.17434 0.051327 0.278016 2.90411 0.065152 0.636919 0.19088 0.051327 0.278016 2.90411 0.044908 1.161059 3.753975 3.048239 0.008893 0.001195 0.000256


Contra Cos 2023 LHDT1 Aggregate Aggregate Diesel 8519.363 324282.2 324282.2 0 107162.9 0 2.083739 2.171999 0 0.044534 0.026799 0 0.003 0.0273 0.046548 0.02801 0 0.012 0.078 640.4074 134.8876 0 0.009712 0.005098 0 0.100896 0.021252 0 0.209098 0.10976 0 0 0 0 0.238044 0.124954 0 0 0 0 0.155572 0.601279 0.909745 0 0.006068 0.001278 0


Contra Cos 2023 LHDT2 Aggregate Aggregate Gasoline 1464.124 54160.16 54160.16 0 21813.26 0 0.190529 0.037574 0.669303 0.001417 0 0.000262 0.002 0.03185 0.001541 0 0.000285 0.008 0.091 1008.946 139.5138 25.80974 0.007315 0.116985 0.034409 0.011286 0.003012 0.0522 0.034561 0.430774 0.170204 0.047408 0.248912 2.662836 0.050432 0.628585 0.186352 0.047408 0.248912 2.662836 0.044968 0.985304 3.76104 3.06164 0.009974 0.001379 0.000255


Contra Cos 2023 LHDT2 Aggregate Aggregate Diesel 3253.077 128992.1 128992.1 0 40919.62 0 1.495095 2.094788 0 0.038248 0.026557 0 0.003 0.03185 0.039978 0.027758 0 0.012 0.091 774.0388 214.507 0 0.008451 0.005098 0 0.12195 0.033796 0 0.181935 0.10976 0 0 0 0 0.207121 0.124954 0 0 0 0 0.174411 0.480675 0.909745 0 0.007334 0.002033 0


Contra Cos 2023 MCY Aggregate Aggregate Gasoline 18091.31 103634.4 103634.4 0 36182.62 0 0.640323 0 0.161475 0.001792 0 0.003505 0.001 0.0042 0.001911 0 0.003718 0.004 0.012 191.0343 0 53.16126 0.183942 0 0.203891 0.042563 0 0.009306 1.246009 0 1.536415 3.594601 3.805706 4.364089 1.478381 0 1.66975 3.594601 3.805706 4.364089 0.008632 14.67123 0 8.354105 0.001889 0 0.000526


Contra Cos 2023 MDV Aggregate Aggregate Gasoline 101544 3817544 3817544 0 465423.7 0 0.12818 0 0.510218 0.001309 0 0.002167 0.002 0.003091 0.001423 0 0.002357 0.008 0.008831 432.3998 0 111.7761 0.004717 0 0.119058 0.009169 0 0.045686 0.020103 0 0.605312 0.112325 0.316505 1.868961 0.029305 0 0.662737 0.112325 0.316505 1.868961 0.034653 1.105927 0 4.586992 0.004275 0 0.001105


Contra Cos 2023 MDV Aggregate Aggregate Diesel 1630.417 65604.49 65604.49 0 7692.548 0 0.069337 0 0 0.006039 0 0 0.002 0.003063 0.006312 0 0 0.008 0.008752 422.7944 0 0 0.000576 0 0 0.066611 0 0 0.012392 0 0 0 0 0 0.014107 0 0 0 0 0 0.0031 0.208565 0 0 0.004006 0 0


Contra Cos 2023 MDV Aggregate Aggregate Electricity 571.1055 21131.77 0 21131.77 2933.275 8158.608 0 0 0 0 0 0 0.002 0.001524 0 0 0 0.008 0.004354 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0


Contra Cos 2023 MDV Aggregate Aggregate Plug‐in Hyb 565.8702 27057.56 13541.14 13516.42 2339.873 4082.362 0.003215 0 0.116031 0.000671 0 0.002254 0.002 0.00135 0.00073 0 0.002451 0.008 0.003858 136.8404 0 98.94654 0.000433 0 0.043167 0.000591 0 0.021315 0.00136 0 0.174307 0.030964 0.029027 0.368292 0.001985 0 0.190845 0.030964 0.029027 0.368292 0.021019 0.209485 0 1.351845 0.001353 0 0.000978


Contra Cos 2023 MH Aggregate Aggregate Gasoline 1847.487 16879.83 16879.83 0 184.8226 0 0.411604 0 0.420095 0.001555 0 0.000372 0.003 0.015756 0.001692 0 0.000405 0.012 0.045017 1947.128 0 31.5317 0.014492 0 0.0376 0.025583 0 0.044243 0.062465 0 0.157803 12.0571 0.274723 4.455138 0.091148 0 0.172774 12.0571 0.274723 4.455138 0.044843 1.46331 0 3.42513 0.019249 0 0.000312


Contra Cos 2023 MH Aggregate Aggregate Diesel 776.6235 7486.65 7486.65 0 77.66235 0 4.492778 0 0 0.10927 0 0 0.004 0.015675 0.11421 0 0 0.016 0.044785 1079.925 0 0 0.005939 0 0 0.170143 0 0 0.127854 0 0 0 0 0 0.145554 0 0 0 0 0 0.139663 0.433613 0 0 0.010233 0 0


Contra Cos 2023 MHDT Aggregate Aggregate Gasoline 750.2651 37968.85 37968.85 0 15011.3 0 0.666402 0.08802 0.474311 0.001418 0 0.000589 0.003 0.015756 0.001542 0 0.00064 0.012 0.045017 1801.931 540.6593 48.24018 0.021497 0.250342 0.052124 0.03042 0.006791 0.032714 0.108926 1.005771 0.299734 0.043847 0.360493 3.478037 0.158944 1.467619 0.328171 0.043847 0.360493 3.478037 0.04496 2.312221 15.03585 6.598327 0.017814 0.005345 0.000477


Contra Cos 2023 MHDT Aggregate Aggregate Diesel 5453.026 229951 229951 0 62830.4 0 1.451258 14.43296 1.635165 0.018233 0.041107 0 0.003 0.015873 0.019058 0.042965 0 0.012 0.045352 1148.719 2311.829 0 0.001883 0.013104 0 0.180981 0.36423 0 0.040542 0.282117 0 0 0 0 0.046154 0.321169 0 0 0 0 0.206712 0.140515 7.637089 0 0.010878 0.021892 0


Contra Cos 2023 MHDT Aggregate Aggregate Electricity 2.531394 54.31117 0 54.31117 29.65281 58.3871 0 0 0 0 0 0 0.003 0.007948 0 0 0 0.012 0.022707 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0


Contra Cos 2023 MHDT Aggregate Aggregate Natural Ga 46.83625 2246.698 2246.698 0 430.5727 0 0.13931 6.458025 0 0.001121 0.017666 0 0.003 0.015956 0.001219 0.019213 0 0.012 0.045588 981.8217 5263.934 0 0.728488 17.32964 0 0.200151 1.073087 0 0.010409 0.247606 0 0 0 0 0.743476 17.68617 0 0 0 0 1.06 2.955847 33.74335 0 0 0 0


Contra Cos 2023 OBUS Aggregate Aggregate Gasoline 261.9127 12187.45 12187.45 0 5240.348 0 0.680818 0.065137 0.440699 0.00083 0 0.000251 0.003 0.01568 0.000903 0 0.000274 0.012 0.044799 1795.284 383.9227 32.51731 0.019001 0.193564 0.03859 0.031488 0.005072 0.031618 0.093203 0.74737 0.206797 0.036302 0.162606 2.921978 0.136002 1.090561 0.226417 0.036302 0.162606 2.921978 0.044944 2.079447 5.781333 4.347025 0.017748 0.003795 0.000321


Contra Cos 2023 OBUS Aggregate Aggregate Diesel 127.7261 9153.783 9153.783 0 1488.894 0 1.878575 12.59649 1.550952 0.03819 0.014499 0 0.003 0.019958 0.039917 0.015155 0 0.012 0.057022 1418.726 2569.659 0 0.004152 0.039511 0 0.223521 0.404851 0 0.089398 0.850661 0 0 0 0 0.101772 0.968413 0 0 0 0 0.20771 0.266618 13.20622 0 0.013434 0.024333 0


Contra Cos 2023 OBUS Aggregate Aggregate Natural Ga 0.958613 50.52101 50.52101 0 8.531659 0 0.25096 1.551253 0 0.000771 0.003569 0 0.003 0.016148 0.000839 0.003882 0 0.012 0.046137 1055.21 1234.828 0 0.756622 4.407761 0 0.215111 0.251728 0 0.010811 0.062978 0 0 0 0 0.772189 4.498443 0 0 0 0 1.06 3.16495 6.6088 0 0 0 0


Contra Cos 2023 SBUS Aggregate Aggregate Gasoline 72.51602 3942.492 3942.492 0 290.0641 0 0.213507 0.92653 0.64521 0.000972 0 0.000658 0.002 0.015721 0.001057 0 0.000715 0.008 0.044917 791.0345 2535.372 54.45394 0.004708 2.521517 0.062751 0.015824 0.093655 0.064713 0.021714 10.64152 0.343264 0.065872 0.143031 0.879261 0.031686 15.52808 0.375831 0.065872 0.143031 0.879261 0.045 0.513775 82.24088 8.787652 0.00782 0.025065 0.000538


Contra Cos 2023 SBUS Aggregate Aggregate Diesel 424.7008 10038.86 10038.86 0 6149.667 0 3.196504 19.31349 0.54375 0.016297 0.014361 0 0.003 0.015721 0.017034 0.015011 0 0.012 0.044917 1139.243 2253.905 0 0.002332 0.0079 0 0.179488 0.355104 0 0.050207 0.170096 0 0 0 0 0.057157 0.193641 0 0 0 0 0.154427 0.159672 4.981621 0 0.010788 0.021343 0


Contra Cos 2023 SBUS Aggregate Aggregate Electricity 0.035906 0.416236 0 0.416236 0.519915 0.438486 0 0 0 0 0 0 0.003 0.00786 0 0 0 0.012 0.022459 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0


Contra Cos 2023 SBUS Aggregate Aggregate Natural Ga 19.10918 478.2572 478.2572 0 276.7009 0 0.626051 5.308513 0 0.003378 0.01046 0 0.003 0.015721 0.003674 0.011376 0 0.012 0.044917 1299.977 4072.281 0 3.598381 15.72111 0 0.265009 0.830161 0 0.051414 0.224624 0 0 0 0 3.672411 16.04454 0 0 0 0 1.06 12.40999 18.72385 0 0 0 0


Contra Cos 2023 UBUS Aggregate Aggregate Gasoline 102.1046 5572.509 5572.509 0 408.4186 0 0.13826 0 0.716648 0.001127 0 0.000473 0.002504 0.035199 0.001226 0 0.000515 0.010015 0.10057 1389.672 0 71.56508 0.002979 0 0.086298 0.013557 0 0.072998 0.009529 0 0.357612 0.039049 0.092598 0.48981 0.013905 0 0.39154 0.039049 0.092598 0.48981 0.045 0.432744 0 7.623965 0.013738 0 0.000707


Contra Cos 2023 UBUS Aggregate Aggregate Diesel 225.1599 23149.45 23149.45 0 900.6396 0 1.390344 0 0 0.006695 0 0 0.00779 0.0385 0.006997 0 0 0.031159 0.11 1371.96 0 0 0.004828 0 0 0.216153 0 0 0.103948 0 0 0 0 0 0.118337 0 0 0 0 0 0.184554 0.123941 0 0 0.013 0 0


Contra Cos 2023 UBUS Aggregate Aggregate Electricity 12.11222 336.0646 0 336.0646 48.44887 585.8427 0 0 0 0 0 0 0.005752 0.01925 0 0 0 0.023008 0.055 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0


Contra Cos 2023 UBUS Aggregate Aggregate Natural Ga 7.779029 679.3075 679.3075 0 31.11611 0 0.040823 0 0 0.000229 0 0 0.005823 0.0385 0.000239 0 0 0.02329 0.11 1103.974 0 0 3.468718 0 0 0.225052 0 0 0.049561 0 0 0 0 0 3.540081 0 0 0 0 0 0.97 35.47223 0 0 0 0 0







Source: EMFAC2021 (v1.0.1) Emission Rates


Region Type: County


Region: Contra Costa


Calendar Year: 2024


Season: Annual


Vehicle Classification: EMFAC2007 Categories


Units:  miles/day for CVMT and EVMT, trips/day for Trips, kWh/day for Energy Consumption, g/mile for RUNEX, PMBW and PMTW, g/trip for STREX, HOTSOAK and RUNLOSS, g/vehicle/day for IDLEX and DIURN


Region Calendar Y Vehicle CatModel Yea Speed Fuel Population Total VMT CVMT EVMT Trips Energy ConNOx_RUNENOx_IDLEXNOx_STREXPM2.5_RU PM2.5_IDL PM2.5_STRPM2.5_PMPM2.5_PMPM10_RUNPM10_IDLEPM10_STR PM10_PMTPM10_PMBCO2_RUNECO2_IDLEXCO2_STREXCH4_RUNECH4_IDLEXCH4_STREXN2O_RUNEN2O_IDLEXN2O_STREXROG_RUNEROG_IDLEXROG_STREXROG_HOTSROG_RUNLROG_DIUR TOG_RUNETOG_IDLEXTOG_STREXTOG_HOTSTOG_RUNLTOG_DIUR NH3_RUNECO_RUNEXCO_IDLEX CO_STREX SOx_RUNE SOx_IDLEX SOx_STREX


Contra Cos 2024 HHDT Aggregate Aggregate Gasoline 0.816074 55.87227 55.87227 0 16.328 0 8.6939 0 1.873313 0.003134 0 0.00172 0.005 0.032698 0.003408 0 0.001871 0.02 0.093421 2106.934 0 50.66709 0.200749 0 0.000333 0.227065 0 0.034385 1.202291 0 0.001806 0.136314 1.221957 9.000433 1.75438 0 0.001978 0.136314 1.221957 9.000433 0.042266 57.56407 0 2.589861 0.020829 0 0.000501


Contra Cos 2024 HHDT Aggregate Aggregate Diesel 5091.693 595371.7 595371.7 0 74503.86 0 1.930546 62.96331 2.873632 0.026199 0.031874 0 0.008787 0.027531 0.027384 0.033315 0 0.035147 0.078661 1631.917 11982.35 0 0.000811 0.236179 0 0.257109 1.887824 0 0.017455 5.084867 0 0 0 0 0.019871 5.788735 0 0 0 0 0.214705 0.085379 73.84127 0 0.015453 0.113466 0


Contra Cos 2024 HHDT Aggregate Aggregate Electricity 16.20269 1607.756 0 1607.756 218.2082 2965.201 0 0 0 0 0 0 0.008633 0.014149 0 0 0 0.034532 0.040427 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0


Contra Cos 2024 HHDT Aggregate Aggregate Natural Ga 463.3199 31836.4 31836.4 0 4230.919 0 1.027379 13.49364 0 0.001521 0.024267 0 0.009 0.047839 0.001654 0.026393 0 0.036 0.136682 1382.057 10598.55 0 2.316772 36.4292 0 0.281741 2.160585 0 0.044095 0.54083 0 0 0 0 2.37696 37.20183 0 0 0 0 0.848422 13.63864 73.09795 0 0 0 0


Contra Cos 2024 LDA Aggregate Aggregate Gasoline 337675 12810091 12810091 0 1559344 0 0.042774 0 0.269747 0.001172 0 0.001963 0.002 0.002577 0.001275 0 0.002135 0.008 0.007363 279.1416 0 71.15677 0.002323 0 0.075093 0.004725 0 0.034048 0.008869 0 0.347567 0.09805 0.253484 1.530303 0.012941 0 0.380542 0.09805 0.253484 1.530303 0.03453 0.723823 0 3.396378 0.00276 0 0.000703


Contra Cos 2024 LDA Aggregate Aggregate Diesel 1353.056 39823.37 39823.37 0 5730.346 0 0.201679 0 0 0.013984 0 0 0.002 0.002626 0.014616 0 0 0.008 0.007503 235.5835 0 0 0.001113 0 0 0.037116 0 0 0.023967 0 0 0 0 0 0.027285 0 0 0 0 0 0.0031 0.313711 0 0 0.002232 0 0


Contra Cos 2024 LDA Aggregate Aggregate Electricity 19605.83 914777.5 0 914777.5 97154.5 353179.6 0 0 0 0 0 0 0.002 0.001531 0 0 0 0.008 0.004374 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0


Contra Cos 2024 LDA Aggregate Aggregate Plug‐in Hyb 8994.061 416941.1 206977.6 209963.5 37190.44 63415.24 0.003189 0 0.116031 0.000604 0 0.002032 0.002 0.001353 0.000657 0 0.00221 0.008 0.003866 135.7392 0 65.79045 0.000427 0 0.04295 0.000581 0 0.021113 0.001349 0 0.174307 0.042074 0.037993 0.448409 0.001969 0 0.190845 0.042074 0.037993 0.448409 0.01936 0.207809 0 1.351845 0.001342 0 0.00065


Contra Cos 2024 LDT1 Aggregate Aggregate Gasoline 32588.84 1149589 1149589 0 143596.2 0 0.126611 0 0.412989 0.001699 0 0.002813 0.002 0.003123 0.001847 0 0.00306 0.008 0.008924 331.7524 0 88.40993 0.006087 0 0.114499 0.009482 0 0.040862 0.026821 0 0.592296 0.183852 0.531516 2.935021 0.039133 0 0.648489 0.183852 0.531516 2.935021 0.035583 1.379197 0 5.724466 0.00328 0 0.000874


Contra Cos 2024 LDT1 Aggregate Aggregate Diesel 16.66144 204.9391 204.9391 0 48.22098 0 1.564535 0 0 0.218678 0 0 0.002 0.003567 0.228566 0 0 0.008 0.01019 415.8048 0 0 0.01406 0 0 0.06551 0 0 0.30271 0 0 0 0 0 0.344615 0 0 0 0 0 0.0031 1.885762 0 0 0.00394 0 0


Contra Cos 2024 LDT1 Aggregate Aggregate Electricity 76.85346 3197.231 0 3197.231 366.3379 1234.395 0 0 0 0 0 0 0.002 0.001536 0 0 0 0.008 0.004389 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0


Contra Cos 2024 LDT1 Aggregate Aggregate Plug‐in Hyb 34.40585 1835.08 820.5478 1014.532 142.2682 306.4188 0.002872 0 0.116031 0.000368 0 0.001385 0.002 0.001367 0.000401 0 0.001506 0.008 0.003905 122.266 0 71.39816 0.000387 0 0.04315 0.000527 0 0.0213 0.001215 0 0.174307 0.024335 0.020998 0.279132 0.001774 0 0.190845 0.024335 0.020998 0.279132 0.01878 0.187183 0 1.351845 0.001209 0 0.000706


Contra Cos 2024 LDT2 Aggregate Aggregate Gasoline 156321.2 6370854 6370854 0 728853.1 0 0.066232 0 0.341975 0.001218 0 0.001964 0.002 0.003007 0.001325 0 0.002136 0.008 0.008591 346.5217 0 88.7715 0.002769 0 0.085834 0.005892 0 0.038438 0.010661 0 0.394503 0.085773 0.227695 1.406593 0.015556 0 0.431931 0.085773 0.227695 1.406593 0.035861 0.811135 0 3.773535 0.003426 0 0.000878


Contra Cos 2024 LDT2 Aggregate Aggregate Diesel 646.5782 27148.78 27148.78 0 3058.021 0 0.047035 0 0 0.00495 0 0 0.002 0.003012 0.005174 0 0 0.008 0.008606 319.5714 0 0 0.000588 0 0 0.050349 0 0 0.012669 0 0 0 0 0 0.014422 0 0 0 0 0 0.0031 0.129992 0 0 0.003028 0 0


Contra Cos 2024 LDT2 Aggregate Aggregate Electricity 793.6604 29152.88 0 29152.88 4055.082 11255.42 0 0 0 0 0 0 0.002 0.001526 0 0 0 0.008 0.004359 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0


Contra Cos 2024 LDT2 Aggregate Aggregate Plug‐in Hyb 1079.607 55187.64 25870.71 29316.93 4464.177 8854.586 0.003011 0 0.116031 0.00047 0 0.00168 0.002 0.00136 0.000511 0 0.001827 0.008 0.003887 128.1809 0 78.1146 0.000406 0 0.043174 0.000553 0 0.021322 0.001274 0 0.174307 0.026184 0.023751 0.308551 0.001859 0 0.190845 0.026184 0.023751 0.308551 0.01965 0.196238 0 1.351845 0.001267 0 0.000772


Contra Cos 2024 LHDT1 Aggregate Aggregate Gasoline 12544.46 477189.8 477189.8 0 186893.8 0 0.182895 0.037136 0.660732 0.001523 0 0.000296 0.002 0.0273 0.001657 0 0.000322 0.008 0.078 883.3561 119.8786 25.89323 0.008182 0.115961 0.033829 0.010359 0.003043 0.052527 0.040066 0.425548 0.167164 0.049067 0.269595 2.826667 0.058465 0.620959 0.183024 0.049067 0.269595 2.826667 0.044926 1.100819 3.756248 3.084379 0.008733 0.001185 0.000256


Contra Cos 2024 LHDT1 Aggregate Aggregate Diesel 8493.033 325049.8 325049.8 0 106831.7 0 1.902094 2.096693 0 0.042035 0.026663 0 0.003 0.0273 0.043936 0.027868 0 0.012 0.078 637.7323 133.6535 0 0.009216 0.005098 0 0.100475 0.021057 0 0.198422 0.10976 0 0 0 0 0.22589 0.124954 0 0 0 0 0.161674 0.565507 0.909745 0 0.006043 0.001266 0


Contra Cos 2024 LHDT1 Aggregate Aggregate Electricity 36.01443 2734.933 0 2734.933 503.0987 1790.294 0 0 0 0 0 0 0.002 0.01365 0 0 0 0.008 0.039 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0


Contra Cos 2024 LHDT2 Aggregate Aggregate Gasoline 1457.071 54488.41 54488.41 0 21708.18 0 0.1695 0.036468 0.651128 0.001363 0 0.00024 0.002 0.03185 0.001483 0 0.000261 0.008 0.091 992.0567 138.4119 25.61897 0.006351 0.11425 0.033089 0.010187 0.002966 0.05135 0.029579 0.418188 0.162551 0.045142 0.240449 2.594034 0.043162 0.610219 0.177973 0.045142 0.240449 2.594034 0.044977 0.912363 3.763971 3.07478 0.009807 0.001368 0.000253


Contra Cos 2024 LHDT2 Aggregate Aggregate Diesel 3307.739 131282.3 131282.3 0 41607.19 0 1.372474 2.013483 0 0.03647 0.026565 0 0.003 0.03185 0.038119 0.027766 0 0.012 0.091 767.6312 212.4725 0 0.008092 0.005098 0 0.120941 0.033475 0 0.174214 0.10976 0 0 0 0 0.198331 0.124954 0 0 0 0 0.1789 0.45776 0.909745 0 0.007274 0.002013 0


Contra Cos 2024 LHDT2 Aggregate Aggregate Electricity 9.32166 670.7023 0 670.7023 123.3905 432.4063 0 0 0 0 0 0 0.002 0.015925 0 0 0 0.008 0.0455 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0


Contra Cos 2024 MCY Aggregate Aggregate Gasoline 18015.43 103611.2 103611.2 0 36030.87 0 0.622529 0 0.154855 0.001784 0 0.003322 0.001 0.0042 0.001905 0 0.003528 0.004 0.012 190.319 0 51.99124 0.17822 0 0.19855 0.041803 0 0.008963 1.196001 0 1.490348 3.594851 3.818752 4.350545 1.424317 0 1.619841 3.594851 3.818752 4.350545 0.008686 14.15387 0 8.307287 0.001881 0 0.000514


Contra Cos 2024 MDV Aggregate Aggregate Gasoline 101283.8 3842162 3842162 0 463945.3 0 0.112518 0 0.469642 0.001255 0 0.002078 0.002 0.00309 0.001364 0 0.00226 0.008 0.00883 424.9334 0 109.5335 0.004212 0 0.111111 0.008357 0 0.043719 0.017666 0 0.557133 0.109036 0.313522 1.860658 0.025769 0 0.609989 0.109036 0.313522 1.860658 0.035368 1.015537 0 4.290893 0.004201 0 0.001083


Contra Cos 2024 MDV Aggregate Aggregate Diesel 1627.303 64622.95 64622.95 0 7621.121 0 0.064476 0 0 0.005867 0 0 0.002 0.003092 0.006132 0 0 0.008 0.008834 419.221 0 0 0.000562 0 0 0.066048 0 0 0.012091 0 0 0 0 0 0.013765 0 0 0 0 0 0.0031 0.208344 0 0 0.003972 0 0


Contra Cos 2024 MDV Aggregate Aggregate Electricity 849.9285 31289.89 0 31289.89 4345.87 12080.48 0 0 0 0 0 0 0.002 0.001525 0 0 0 0.008 0.004357 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0


Contra Cos 2024 MDV Aggregate Aggregate Plug‐in Hyb 698.7309 33546.04 16194.29 17351.75 2889.252 5240.746 0.003101 0 0.116031 0.000592 0 0.00206 0.002 0.001357 0.000643 0 0.00224 0.008 0.003878 132.0011 0 97.26482 0.000416 0 0.042999 0.000566 0 0.021159 0.001312 0 0.174307 0.031719 0.027705 0.350178 0.001915 0 0.190845 0.031719 0.027705 0.350178 0.020275 0.202086 0 1.351845 0.001305 0 0.000962


Contra Cos 2024 MH Aggregate Aggregate Gasoline 1757.818 16248.56 16248.56 0 175.8522 0 0.37633 0 0.428394 0.001501 0 0.000358 0.003 0.015756 0.001632 0 0.000389 0.012 0.045017 1946.725 0 31.37115 0.012947 0 0.037222 0.024129 0 0.045579 0.054565 0 0.154391 11.62496 0.269284 4.436274 0.079621 0 0.169038 11.62496 0.269284 4.436274 0.044898 1.230558 0 3.331168 0.019245 0 0.00031


Contra Cos 2024 MH Aggregate Aggregate Diesel 778.1731 7477.583 7477.583 0 77.81731 0 4.383869 0 0 0.105073 0 0 0.004 0.015675 0.109824 0 0 0.016 0.044785 1080.303 0 0 0.005865 0 0 0.170202 0 0 0.126259 0 0 0 0 0 0.143738 0 0 0 0 0 0.143851 0.426505 0 0 0.010236 0 0


Contra Cos 2024 MHDT Aggregate Aggregate Gasoline 739.4954 38664.27 38664.27 0 14795.82 0 0.55459 0.088236 0.460865 0.001384 0 0.000559 0.003 0.015756 0.001505 0 0.000608 0.012 0.045017 1775.67 535.3324 47.25014 0.01775 0.254717 0.050243 0.026228 0.007039 0.032986 0.089039 1.009005 0.284517 0.039968 0.329327 3.209877 0.129926 1.472338 0.31151 0.039968 0.329327 3.209877 0.044979 1.873618 15.07336 6.250748 0.017554 0.005292 0.000467


Contra Cos 2024 MHDT Aggregate Aggregate Diesel 5511.487 231443.3 231443.3 0 63570.96 0 1.33374 13.933 1.657065 0.015845 0.034178 0 0.003 0.015873 0.016561 0.035723 0 0.012 0.045351 1144.491 2295.791 0 0.001646 0.012238 0 0.180315 0.361703 0 0.035443 0.263474 0 0 0 0 0.04035 0.299945 0 0 0 0 0.208492 0.127586 7.607785 0 0.010838 0.02174 0


Contra Cos 2024 MHDT Aggregate Aggregate Electricity 15.93893 898.2237 0 898.2237 202.7944 999.2894 0 0 0 0 0 0 0.003 0.007938 0 0 0 0.012 0.022679 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0


Contra Cos 2024 MHDT Aggregate Aggregate Natural Ga 50.69881 2393.487 2393.487 0 464.9776 0 0.130898 6.45054 0 0.001166 0.018223 0 0.003 0.015962 0.001269 0.019819 0 0.012 0.045606 977.4911 5284.91 0 0.73577 17.09966 0 0.199268 1.077363 0 0.010513 0.24432 0 0 0 0 0.750907 17.45146 0 0 0 0 1.06 2.957601 34.98583 0 0 0 0


Contra Cos 2024 OBUS Aggregate Aggregate Gasoline 253.1476 11671.58 11671.58 0 5064.977 0 0.629969 0.065141 0.439941 0.000869 0 0.000257 0.003 0.01568 0.000945 0 0.000279 0.012 0.044799 1775.396 381.7572 32.24343 0.017568 0.193814 0.038064 0.02942 0.005105 0.031661 0.086236 0.747425 0.203755 0.037284 0.175768 3.149089 0.125835 1.090641 0.223086 0.037284 0.175768 3.149089 0.044943 1.91137 5.781664 4.272451 0.017552 0.003774 0.000319


Contra Cos 2024 OBUS Aggregate Aggregate Diesel 129.949 9209.188 9209.188 0 1517.359 0 1.897642 12.59715 1.55653 0.038938 0.014214 0 0.003 0.019948 0.040699 0.014857 0 0.012 0.056993 1414.538 2565.227 0 0.004271 0.039727 0 0.222861 0.404153 0 0.091947 0.855309 0 0 0 0 0.104674 0.973704 0 0 0 0 0.207363 0.272848 13.28475 0 0.013395 0.024291 0


Contra Cos 2024 OBUS Aggregate Aggregate Electricity 0.552957 51.90207 0 51.90207 11.06356 57.49955 0 0 0 0 0 0 0.003 0.00784 0 0 0 0.012 0.022399 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0


Contra Cos 2024 OBUS Aggregate Aggregate Natural Ga 0.998397 52.09485 52.09485 0 8.885737 0 0.244856 1.548989 0 0.0008 0.003623 0 0.003 0.016148 0.00087 0.00394 0 0.012 0.046137 1052.788 1234.271 0 0.759966 4.37981 0 0.214618 0.251614 0 0.010858 0.062579 0 0 0 0 0.775601 4.469918 0 0 0 0 1.06 3.173959 6.730549 0 0 0 0


Contra Cos 2024 SBUS Aggregate Aggregate Gasoline 75.79113 4157.44 4157.44 0 303.1645 0 0.216446 0.92653 0.656721 0.000982 0 0.000664 0.002 0.015721 0.001068 0 0.000723 0.008 0.044917 787.1089 2523.746 54.1204 0.00455 2.525089 0.06294 0.015935 0.093532 0.065609 0.020943 10.64152 0.344026 0.070515 0.154155 0.94249 0.03056 15.52808 0.376665 0.070515 0.154155 0.94249 0.045 0.496031 82.24088 8.698078 0.007781 0.02495 0.000535


Contra Cos 2024 SBUS Aggregate Aggregate Diesel 428.9886 10014.76 10014.76 0 6211.755 0 3.090187 19.00559 0.553303 0.015846 0.013683 0 0.003 0.015721 0.016563 0.014301 0 0.012 0.044917 1136.381 2245.898 0 0.002307 0.007876 0 0.179037 0.353842 0 0.049679 0.169575 0 0 0 0 0.056555 0.193048 0 0 0 0 0.156862 0.158959 5.040882 0 0.010761 0.021267 0


Contra Cos 2024 SBUS Aggregate Aggregate Electricity 1.035742 35.87566 0 35.87566 11.8196 37.79341 0 0 0 0 0 0 0.002536 0.00786 0 0 0 0.010145 0.022459 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0


Contra Cos 2024 SBUS Aggregate Aggregate Natural Ga 19.56555 483.5367 483.5367 0 283.3091 0 0.612655 5.300433 0 0.003378 0.010653 0 0.003 0.015721 0.003674 0.011586 0 0.012 0.044917 1293.024 4076.993 0 3.561476 15.62134 0 0.263591 0.831122 0 0.050886 0.223198 0 0 0 0 3.634748 15.94273 0 0 0 0 1.06 12.23632 19.15839 0 0 0 0


Contra Cos 2024 UBUS Aggregate Aggregate Gasoline 102.407 5589.009 5589.009 0 409.6278 0 0.149287 0 0.739381 0.001127 0 0.000473 0.002504 0.035199 0.001226 0 0.000515 0.010015 0.10057 1389.546 0 71.55075 0.002957 0 0.089629 0.014333 0 0.073945 0.009496 0 0.37289 0.045789 0.092592 0.504078 0.013856 0 0.408268 0.045789 0.092592 0.504078 0.045 0.444247 0 7.585271 0.013737 0 0.000707


Contra Cos 2024 UBUS Aggregate Aggregate Diesel 211.7341 21902.93 21902.93 0 846.9363 0 0.355604 0 0 0.006462 0 0 0.007718 0.0385 0.006755 0 0 0.030871 0.11 1274.078 0 0 0.003016 0 0 0.200731 0 0 0.064939 0 0 0 0 0 0.073928 0 0 0 0 0 0.22 0.073139 0 0 0.012073 0 0


Contra Cos 2024 UBUS Aggregate Aggregate Electricity 12.11222 336.0646 0 336.0646 48.44887 585.8427 0 0 0 0 0 0 0.005752 0.01925 0 0 0 0.023008 0.055 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0


Contra Cos 2024 UBUS Aggregate Aggregate Natural Ga 21.93041 1997.381 1997.381 0 87.72164 0 0.056682 0 0 0.000276 0 0 0.007906 0.0385 0.000289 0 0 0.031624 0.11 1276.32 0 0 4.154936 0 0 0.260186 0 0 0.059366 0 0 0 0 0 4.240417 0 0 0 0 0 0.97 47.45646 0 0 0 0 0







Source: EMFAC2021 (v1.0.1) Emission Rates


Region Type: County


Region: Contra Costa


Calendar Year: 2025


Season: Annual


Vehicle Classification: EMFAC2007 Categories


Units:  miles/day for CVMT and EVMT, trips/day for Trips, kWh/day for Energy Consumption, g/mile for RUNEX, PMBW and PMTW, g/trip for STREX, HOTSOAK and RUNLOSS, g/vehicle/day for IDLEX and DIURN


Region Calendar Y Vehicle CatModel Yea Speed Fuel Population Total VMT CVMT EVMT Trips Energy ConNOx_RUNENOx_IDLEXNOx_STREXPM2.5_RU PM2.5_IDL PM2.5_STRPM2.5_PMPM2.5_PMPM10_RUNPM10_IDLEPM10_STR PM10_PMTPM10_PMBCO2_RUNECO2_IDLEXCO2_STREXCH4_RUNECH4_IDLEXCH4_STREXN2O_RUNEN2O_IDLEXN2O_STREXROG_RUNEROG_IDLEXROG_STREXROG_HOTSROG_RUNLROG_DIUR TOG_RUNETOG_IDLEXTOG_STREXTOG_HOTSTOG_RUNLTOG_DIUR NH3_RUNECO_RUNEXCO_IDLEX CO_STREX SOx_RUNE SOx_IDLEX SOx_STREX


Contra Cos 2025 HHDT Aggregate Aggregate Gasoline 0.726763 63.25338 63.25338 0 14.54108 0 6.72414 0 1.337515 0.0026 0 0.001544 0.005 0.032118 0.002827 0 0.001679 0.02 0.091765 2047.088 0 50.67254 0.160985 0 0.000371 0.19177 0 0.024966 0.928678 0 0.002016 0.12152 1.089314 8.026323 1.355125 0 0.002207 0.12152 1.089314 8.026323 0.043183 46.37703 0 3.275842 0.020238 0 0.000501


Contra Cos 2025 HHDT Aggregate Aggregate Diesel 5216.764 600062.3 600062.3 0 76369.34 0 1.859455 62.47136 2.907974 0.02583 0.030482 0 0.008788 0.027502 0.026998 0.03186 0 0.035153 0.078576 1607.004 11736.4 0 0.000781 0.235329 0 0.253184 1.849075 0 0.016821 5.066572 0 0 0 0 0.019149 5.767907 0 0 0 0 0.215141 0.080751 73.72026 0 0.015217 0.111137 0


Contra Cos 2025 HHDT Aggregate Aggregate Electricity 37.0133 3826.227 0 3826.227 482.6993 7058.962 0 0 0 0 0 0 0.008583 0.01433 0 0 0 0.034334 0.040944 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0


Contra Cos 2025 HHDT Aggregate Aggregate Natural Ga 485.5623 32535.7 32535.7 0 4411.901 0 0.962547 13.13695 0 0.001502 0.024797 0 0.009 0.048567 0.001633 0.026969 0 0.036 0.138764 1371.254 10546.12 0 2.211649 35.324 0 0.279539 2.149896 0 0.041362 0.522314 0 0 0 0 2.268272 36.07079 0 0 0 0 0.840915 13.22729 73.49978 0 0 0 0


Contra Cos 2025 LDA Aggregate Aggregate Gasoline 335915.8 12781950 12781950 0 1550540 0 0.038743 0 0.257145 0.001137 0 0.001911 0.002 0.002577 0.001237 0 0.002078 0.008 0.007362 274.3952 0 69.76288 0.002109 0 0.070916 0.004468 0 0.033148 0.007906 0 0.32478 0.095 0.248612 1.502154 0.011537 0 0.355593 0.095 0.248612 1.502154 0.035445 0.683005 0 3.210781 0.002713 0 0.00069


Contra Cos 2025 LDA Aggregate Aggregate Diesel 1259.879 36194.27 36194.27 0 5295.122 0 0.181752 0 0 0.013095 0 0 0.002 0.002633 0.013688 0 0 0.008 0.007524 233.9729 0 0 0.001054 0 0 0.036863 0 0 0.022691 0 0 0 0 0 0.025833 0 0 0 0 0 0.0031 0.305697 0 0 0.002217 0 0


Contra Cos 2025 LDA Aggregate Aggregate Electricity 22046.53 1056018 0 1056018 108839.1 407710.1 0 0 0 0 0 0 0.002 0.001531 0 0 0 0.008 0.004375 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0


Contra Cos 2025 LDA Aggregate Aggregate Plug‐in Hyb 9851.001 453993.8 219886.9 234106.9 40733.89 70707.25 0.003111 0 0.116031 0.000564 0 0.001947 0.002 0.001358 0.000613 0 0.002118 0.008 0.003881 132.4386 0 65.03135 0.000416 0 0.042791 0.000563 0 0.020964 0.001317 0 0.174307 0.041933 0.037971 0.440853 0.001921 0 0.190845 0.041933 0.037971 0.440853 0.019111 0.202765 0 1.351845 0.001309 0 0.000643


Contra Cos 2025 LDT1 Aggregate Aggregate Gasoline 31581.49 1115653 1115653 0 139008.6 0 0.113591 0 0.390853 0.001609 0 0.002675 0.002 0.003125 0.00175 0 0.002909 0.008 0.008929 327.0518 0 86.69148 0.005456 0 0.107562 0.008737 0 0.03973 0.023834 0 0.550574 0.175626 0.50058 2.791701 0.034779 0 0.602809 0.175626 0.50058 2.791701 0.035911 1.272871 0 5.34637 0.003233 0 0.000857


Contra Cos 2025 LDT1 Aggregate Aggregate Diesel 15.05879 179.4426 179.4426 0 42.73851 0 1.556549 0 0 0.217942 0 0 0.002 0.003563 0.227796 0 0 0.008 0.010179 415.383 0 0 0.014008 0 0 0.065444 0 0 0.301579 0 0 0 0 0 0.343327 0 0 0 0 0 0.0031 1.876069 0 0 0.003936 0 0


Contra Cos 2025 LDT1 Aggregate Aggregate Electricity 90.26785 4001.67 0 4001.67 433.4793 1544.975 0 0 0 0 0 0 0.002 0.001534 0 0 0 0.008 0.004384 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0


Contra Cos 2025 LDT1 Aggregate Aggregate Plug‐in Hyb 49.92127 2645.408 1148.541 1496.866 206.4245 452.0983 0.002789 0 0.116031 0.000353 0 0.001368 0.002 0.001373 0.000384 0 0.001487 0.008 0.003921 118.7186 0 70.37733 0.000374 0 0.042962 0.000508 0 0.021124 0.00118 0 0.174307 0.024074 0.020407 0.276032 0.001722 0 0.190845 0.024074 0.020407 0.276032 0.018235 0.18176 0 1.351845 0.001174 0 0.000696


Contra Cos 2025 LDT2 Aggregate Aggregate Gasoline 158166.8 6456473 6456473 0 736767.7 0 0.059776 0 0.322411 0.001187 0 0.001928 0.002 0.003009 0.001291 0 0.002097 0.008 0.008598 340.1636 0 86.92916 0.002554 0 0.081433 0.005542 0 0.037274 0.009697 0 0.370741 0.083774 0.226343 1.396844 0.014151 0 0.405915 0.083774 0.226343 1.396844 0.03666 0.766186 0 3.574615 0.003363 0 0.000859


Contra Cos 2025 LDT2 Aggregate Aggregate Diesel 656.9096 27340.38 27340.38 0 3093.351 0 0.043491 0 0 0.004794 0 0 0.002 0.003024 0.005011 0 0 0.008 0.008641 315.3593 0 0 0.000578 0 0 0.049685 0 0 0.012452 0 0 0 0 0 0.014176 0 0 0 0 0 0.0031 0.12928 0 0 0.002988 0 0


Contra Cos 2025 LDT2 Aggregate Aggregate Electricity 1078.928 39238.83 0 39238.83 5489.349 15149.43 0 0 0 0 0 0 0.002 0.001526 0 0 0 0.008 0.004361 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0


Contra Cos 2025 LDT2 Aggregate Aggregate Plug‐in Hyb 1306.174 66002.36 30153.14 35849.22 5401.028 10827.53 0.002935 0 0.116031 0.00044 0 0.001616 0.002 0.001366 0.000479 0 0.001758 0.008 0.003903 124.9217 0 77.22653 0.000393 0 0.042979 0.000535 0 0.02114 0.001242 0 0.174307 0.026312 0.023433 0.304359 0.001812 0 0.190845 0.026312 0.023433 0.304359 0.019158 0.191256 0 1.351845 0.001235 0 0.000763


Contra Cos 2025 LHDT1 Aggregate Aggregate Gasoline 12430.74 475719.7 475719.7 0 185199.6 0 0.164561 0.036191 0.641931 0.001481 0 0.000277 0.002 0.0273 0.00161 0 0.000301 0.008 0.078 868.6628 118.9201 25.85241 0.007385 0.113687 0.032641 0.009346 0.003012 0.051703 0.03596 0.414766 0.160513 0.046742 0.258709 2.71959 0.052473 0.605226 0.175742 0.046742 0.258709 2.71959 0.044944 1.047148 3.758307 3.119011 0.008588 0.001176 0.000256


Contra Cos 2025 LHDT1 Aggregate Aggregate Diesel 8454.896 323503.4 323503.4 0 106352 0 1.734884 2.023212 0 0.039655 0.026567 0 0.003 0.0273 0.041448 0.027768 0 0.012 0.078 635.3289 132.4519 0 0.008736 0.005098 0 0.100096 0.020868 0 0.188076 0.10976 0 0 0 0 0.214112 0.124954 0 0 0 0 0.167345 0.531534 0.909745 0 0.00602 0.001255 0


Contra Cos 2025 LHDT1 Aggregate Aggregate Electricity 99.92339 7064.29 0 7064.29 1397.401 4625.651 0 0 0 0 0 0 0.002 0.01365 0 0 0 0.008 0.039 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0


Contra Cos 2025 LHDT2 Aggregate Aggregate Gasoline 1447.495 54363.71 54363.71 0 21565.52 0 0.151333 0.035398 0.631839 0.001323 0 0.000222 0.002 0.03185 0.001439 0 0.000242 0.008 0.091 976.7171 137.3468 25.43301 0.005628 0.111502 0.031806 0.009215 0.002918 0.050359 0.025972 0.405982 0.155323 0.043635 0.236696 2.572684 0.037898 0.592408 0.170059 0.043635 0.236696 2.572684 0.044982 0.861465 3.766325 3.087837 0.009656 0.001358 0.000251


Contra Cos 2025 LHDT2 Aggregate Aggregate Diesel 3354.244 132489.8 132489.8 0 42192.17 0 1.262443 1.936581 0 0.03484 0.026595 0 0.003 0.03185 0.036415 0.027797 0 0.012 0.091 761.8251 210.5375 0 0.007753 0.005098 0 0.120026 0.03317 0 0.166926 0.10976 0 0 0 0 0.190034 0.124954 0 0 0 0 0.182961 0.436701 0.909745 0 0.007219 0.001995 0


Contra Cos 2025 LHDT2 Aggregate Aggregate Electricity 25.67366 1724.75 0 1724.75 340.4571 1112.473 0 0 0 0 0 0 0.002 0.015925 0 0 0 0.008 0.0455 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0


Contra Cos 2025 MCY Aggregate Aggregate Gasoline 17964.06 103167.4 103167.4 0 35928.12 0 0.606376 0 0.148458 0.001799 0 0.003309 0.001 0.0042 0.001922 0 0.003517 0.004 0.012 189.6837 0 50.92332 0.173055 0 0.193703 0.041113 0 0.008632 1.151119 0 1.449272 3.595139 3.831331 4.339573 1.375782 0 1.575339 3.595139 3.831331 4.339573 0.008735 13.68942 0 8.268265 0.001875 0 0.000503


Contra Cos 2025 MDV Aggregate Aggregate Gasoline 101092.8 3847980 3847980 0 462776.2 0 0.09936 0 0.43312 0.00121 0 0.00201 0.002 0.00309 0.001316 0 0.002186 0.008 0.008828 417.4308 0 107.3385 0.003786 0 0.103626 0.007661 0 0.041888 0.015662 0 0.512942 0.105746 0.307834 1.834571 0.022851 0 0.561607 0.105746 0.307834 1.834571 0.036067 0.942845 0 4.032117 0.004127 0 0.001061


Contra Cos 2025 MDV Aggregate Aggregate Diesel 1616.562 63183.59 63183.59 0 7522.922 0 0.05911 0 0 0.005558 0 0 0.002 0.003116 0.005809 0 0 0.008 0.008902 415.1742 0 0 0.00054 0 0 0.065411 0 0 0.011618 0 0 0 0 0 0.013226 0 0 0 0 0 0.0031 0.206814 0 0 0.003934 0 0


Contra Cos 2025 MDV Aggregate Aggregate Electricity 1153.14 41979.37 0 41979.37 5869.013 16207.5 0 0 0 0 0 0 0.002 0.001526 0 0 0 0.008 0.004361 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0


Contra Cos 2025 MDV Aggregate Aggregate Plug‐in Hyb 845.3729 40434.16 18878.17 21555.98 3495.617 6510.549 0.002999 0 0.116031 0.000533 0 0.001918 0.002 0.001364 0.00058 0 0.002086 0.008 0.003897 127.6664 0 95.71511 0.0004 0 0.042805 0.000542 0 0.020978 0.001269 0 0.174307 0.030917 0.026307 0.33558 0.001852 0 0.190845 0.030917 0.026307 0.33558 0.019609 0.195459 0 1.351845 0.001262 0 0.000946


Contra Cos 2025 MH Aggregate Aggregate Gasoline 1677.853 15631.17 15631.17 0 167.8524 0 0.34435 0 0.436731 0.001455 0 0.000346 0.003 0.015756 0.001583 0 0.000376 0.012 0.045017 1946.413 0 31.22196 0.011664 0 0.036823 0.022784 0 0.046912 0.048165 0 0.150984 11.05645 0.25776 4.291934 0.070282 0 0.165309 11.05645 0.25776 4.291934 0.04493 1.051221 0 3.244353 0.019242 0 0.000309


Contra Cos 2025 MH Aggregate Aggregate Diesel 778.3157 7429.293 7429.293 0 77.83157 0 4.276916 0 0 0.100908 0 0 0.004 0.015675 0.105471 0 0 0.016 0.044785 1080.692 0 0 0.005788 0 0 0.170264 0 0 0.124617 0 0 0 0 0 0.141868 0 0 0 0 0 0.147962 0.419202 0 0 0.01024 0 0


Contra Cos 2025 MHDT Aggregate Aggregate Gasoline 731.7882 39165.72 39165.72 0 14641.62 0 0.463999 0.085991 0.443154 0.001365 0 0.000536 0.003 0.015756 0.001485 0 0.000583 0.012 0.045017 1751.742 530.0624 46.30733 0.014862 0.258426 0.048464 0.022743 0.007026 0.03277 0.073846 1.011733 0.270543 0.036541 0.300621 2.953413 0.107756 1.476319 0.296211 0.036541 0.300621 2.953413 0.044986 1.539419 15.10502 5.927203 0.017318 0.00524 0.000458


Contra Cos 2025 MHDT Aggregate Aggregate Diesel 5595.422 232124.9 232124.9 0 64604.61 0 1.214993 13.4591 1.663002 0.013648 0.028116 0 0.003 0.015873 0.014265 0.029387 0 0.012 0.045351 1138.538 2275.085 0 0.001424 0.011487 0 0.179377 0.35844 0 0.030668 0.247316 0 0 0 0 0.034914 0.281551 0 0 0 0 0.210107 0.115076 7.586818 0 0.010781 0.021544 0


Contra Cos 2025 MHDT Aggregate Aggregate Electricity 48.08819 2656.929 0 2656.929 606.944 2924.601 0 0 0 0 0 0 0.003 0.00793 0 0 0 0.012 0.022657 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0


Contra Cos 2025 MHDT Aggregate Aggregate Natural Ga 55.40225 2558.295 2558.295 0 509.9158 0 0.121566 6.421413 0 0.001216 0.018742 0 0.003 0.015965 0.001322 0.020384 0 0.012 0.045615 972.0574 5288.024 0 0.742674 16.80379 0 0.19816 1.077998 0 0.010611 0.240093 0 0 0 0 0.757953 17.1495 0 0 0 0 1.06 2.956275 36.16306 0 0 0 0


Contra Cos 2025 OBUS Aggregate Aggregate Gasoline 244.7271 11139.07 11139.07 0 4896.501 0 0.586449 0.064162 0.43641 0.000909 0 0.000263 0.003 0.01568 0.000989 0 0.000286 0.012 0.044799 1755.298 379.5355 32.01597 0.01631 0.193926 0.0375 0.027537 0.005036 0.031462 0.080045 0.747462 0.200778 0.0376 0.182853 3.267475 0.116802 1.090695 0.219827 0.0376 0.182853 3.267475 0.044942 1.762769 5.781888 4.229353 0.017353 0.003752 0.000317


Contra Cos 2025 OBUS Aggregate Aggregate Diesel 135.9959 9269.808 9269.808 0 1588.796 0 1.850306 12.0647 1.546118 0.037676 0.012916 0 0.003 0.019949 0.03938 0.0135 0 0.012 0.056997 1401.028 2530.586 0 0.00418 0.039626 0 0.220733 0.398695 0 0.089984 0.853144 0 0 0 0 0.10244 0.97124 0 0 0 0 0.207498 0.266886 13.30447 0 0.013267 0.023963 0


Contra Cos 2025 OBUS Aggregate Aggregate Electricity 1.359437 125.5876 0 125.5876 27.19961 139.1318 0 0 0 0 0 0 0.003 0.00784 0 0 0 0.012 0.022399 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0


Contra Cos 2025 OBUS Aggregate Aggregate Natural Ga 1.145249 56.92923 56.92923 0 10.19272 0 0.22151 1.538003 0 0.000912 0.003885 0 0.003 0.016148 0.000992 0.004225 0 0.012 0.046137 1035.495 1224.879 0 0.772758 4.244165 0 0.211092 0.2497 0 0.011041 0.060641 0 0 0 0 0.788656 4.331482 0 0 0 0 1.06 3.208421 7.321396 0 0 0 0


Contra Cos 2025 SBUS Aggregate Aggregate Gasoline 79.00692 4347.724 4347.724 0 316.0277 0 0.216313 0.902881 0.661006 0.00099 0 0.000671 0.002 0.015721 0.001077 0 0.000729 0.008 0.044917 783.4347 2512.864 53.827 0.004406 2.526695 0.063086 0.015896 0.091077 0.065928 0.020247 10.64152 0.344692 0.075875 0.176165 1.065117 0.029545 15.52808 0.377394 0.075875 0.176165 1.065117 0.045 0.479583 82.24088 8.626186 0.007745 0.024842 0.000532


Contra Cos 2025 SBUS Aggregate Aggregate Diesel 432.811 9986.146 9986.146 0 6267.104 0 2.987256 18.67851 0.560008 0.015429 0.01306 0 0.003 0.015721 0.016126 0.01365 0 0.012 0.044917 1133.5 2237.608 0 0.002283 0.007864 0 0.178583 0.352536 0 0.04916 0.169318 0 0 0 0 0.055965 0.192756 0 0 0 0 0.159251 0.158248 5.102403 0 0.010734 0.021189 0


Contra Cos 2025 SBUS Aggregate Aggregate Electricity 2.263673 79.45481 0 79.45481 25.8381 83.70211 0 0 0 0 0 0 0.002541 0.00786 0 0 0 0.010165 0.022459 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0


Contra Cos 2025 SBUS Aggregate Aggregate Natural Ga 20.01499 488.374 488.374 0 289.817 0 0.59952 5.292773 0 0.003378 0.010835 0 0.003 0.015721 0.003674 0.011785 0 0.012 0.044917 1286.206 4081.46 0 3.525288 15.52677 0 0.262202 0.832032 0 0.050369 0.221847 0 0 0 0 3.597815 15.84621 0 0 0 0 1.06 12.06603 19.57035 0 0 0 0


Contra Cos 2025 UBUS Aggregate Aggregate Gasoline 102.7093 5605.508 5605.508 0 410.8371 0 0.158149 0 0.759744 0.001128 0 0.000473 0.002504 0.035199 0.001226 0 0.000515 0.010015 0.10057 1389.421 0 71.551 0.002942 0 0.092414 0.014952 0 0.074889 0.009477 0 0.385671 0.049896 0.103699 0.564118 0.013829 0 0.422261 0.049896 0.103699 0.564118 0.045 0.455604 0 7.561036 0.013736 0 0.000707


Contra Cos 2025 UBUS Aggregate Aggregate Diesel 212.2508 21953.89 21953.89 0 849.0034 0 0.355603 0 0 0.006462 0 0 0.007718 0.0385 0.006755 0 0 0.030871 0.11 1273.782 0 0 0.003016 0 0 0.200685 0 0 0.064939 0 0 0 0 0 0.073928 0 0 0 0 0 0.22 0.073138 0 0 0.01207 0 0


Contra Cos 2025 UBUS Aggregate Aggregate Electricity 12.11222 336.0646 0 336.0646 48.44887 585.8427 0 0 0 0 0 0 0.005752 0.01925 0 0 0 0.023008 0.055 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0


Contra Cos 2025 UBUS Aggregate Aggregate Natural Ga 22.13921 2017.972 2017.972 0 88.55685 0 0.056666 0 0 0.000276 0 0 0.007904 0.0385 0.000288 0 0 0.031616 0.11 1276.152 0 0 4.154264 0 0 0.260152 0 0 0.059356 0 0 0 0 0 4.239731 0 0 0 0 0 0.97 47.44472 0 0 0 0 0







Source: EMFAC2021 (v1.0.1) Emission Rates


Region Type: County


Region: Contra Costa


Calendar Year: 2030


Season: Annual


Vehicle Classification: EMFAC2007 Categories


Units:  miles/day for CVMT and EVMT, trips/day for Trips, kWh/day for Energy Consumption, g/mile for RUNEX, PMBW and PMTW, g/trip for STREX, HOTSOAK and RUNLOSS, g/vehicle/day for IDLEX and DIURN


Region Calendar Y Vehicle CatModel Yea Speed Fuel Population Total VMT CVMT EVMT Trips Energy ConNOx_RUNENOx_IDLEXNOx_STREXPM2.5_RU PM2.5_IDL PM2.5_STRPM2.5_PMPM2.5_PMPM10_RUNPM10_IDLEPM10_STR PM10_PMTPM10_PMBCO2_RUNECO2_IDLEXCO2_STREXCH4_RUNECH4_IDLEXCH4_STREXN2O_RUNEN2O_IDLEXN2O_STREXROG_RUNEROG_IDLEXROG_STREXROG_HOTSROG_RUNLROG_DIUR TOG_RUNETOG_IDLEXTOG_STREXTOG_HOTSTOG_RUNLTOG_DIUR NH3_RUNECO_RUNEXCO_IDLEX CO_STREX SOx_RUNE SOx_IDLEX SOx_STREX


Contra Cos 2030 HHDT Aggregate Aggregate Gasoline 0.592934 98.03355 98.03355 0 11.86343 0 2.781839 0 0.002468 0.001531 0 0.000578 0.005 0.032234 0.001665 0 0.000628 0.02 0.092097 1907.371 0 47.82597 0.087899 0 0.000289 0.118042 0 0.000163 0.407194 0 0.001566 0.035536 0.316203 2.247188 0.594176 0 0.001714 0.035536 0.316203 2.247188 0.045 26.2369 0 5.705746 0.018856 0 0.000473


Contra Cos 2030 HHDT Aggregate Aggregate Diesel 5550.319 609871.1 609871.1 0 81555.31 0 1.585998 61.1426 2.878165 0.025062 0.024995 0 0.008802 0.028228 0.026195 0.026125 0 0.035209 0.080651 1474.421 10731.08 0 0.000664 0.233952 0 0.232296 1.690686 0 0.014288 5.036924 0 0 0 0 0.016266 5.734155 0 0 0 0 0.216984 0.063416 73.84791 0 0.013962 0.101617 0


Contra Cos 2030 HHDT Aggregate Aggregate Electricity 311.1422 31681.21 0 31681.21 3898.393 58465.07 0 0 0 0 0 0 0.008575 0.015629 0 0 0 0.034299 0.044655 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0


Contra Cos 2030 HHDT Aggregate Aggregate Natural Ga 548.366 33832.28 33832.28 0 4849.832 0 0.683354 11.52964 0 0.001454 0.026978 0 0.009 0.051789 0.001581 0.029341 0 0.036 0.147969 1321.217 10252.62 0 1.703442 30.25307 0 0.269339 2.090064 0 0.029863 0.441428 0 0 0 0 1.744781 30.88593 0 0 0 0 0.810375 11.30894 75.4483 0 0 0 0


Contra Cos 2030 LDA Aggregate Aggregate Gasoline 333255.2 12895800 12895800 0 1538364 0 0.02729 0 0.21332 0.000878 0 0.00156 0.002 0.002573 0.000955 0 0.001697 0.008 0.007352 253.3305 0 63.62814 0.001452 0 0.054354 0.00372 0 0.029682 0.005 0 0.238298 0.076865 0.221168 1.336043 0.007297 0 0.260906 0.076865 0.221168 1.336043 0.039182 0.551253 0 2.515394 0.002504 0 0.000629


Contra Cos 2030 LDA Aggregate Aggregate Diesel 715.3612 20778.69 20778.69 0 3055.121 0 0.091609 0 0 0.006361 0 0 0.002 0.002651 0.006649 0 0 0.008 0.007574 222.1918 0 0 0.000624 0 0 0.035006 0 0 0.013436 0 0 0 0 0 0.015296 0 0 0 0 0 0.0031 0.242652 0 0 0.002105 0 0


Contra Cos 2030 LDA Aggregate Aggregate Electricity 32020.11 1458818 0 1458818 154883.5 563224.3 0 0 0 0 0 0 0.002 0.001535 0 0 0 0.008 0.004385 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0


Contra Cos 2030 LDA Aggregate Aggregate Plug‐in Hyb 12951.42 564698.9 251582.3 313116.6 53554.14 94570.55 0.002862 0 0.116031 0.000389 0 0.001508 0.002 0.001377 0.000423 0 0.001641 0.008 0.003933 121.8309 0 62.03628 0.000376 0 0.042054 0.000501 0 0.020276 0.001211 0 0.174307 0.041315 0.050659 0.51611 0.001767 0 0.190845 0.041315 0.050659 0.51611 0.018224 0.186553 0 1.351845 0.001204 0 0.000613


Contra Cos 2030 LDT1 Aggregate Aggregate Gasoline 27525.38 984324.1 984324.1 0 120953.4 0 0.066731 0 0.301607 0.00119 0 0.002064 0.002 0.003119 0.001294 0 0.002245 0.008 0.008911 304.155 0 78.78985 0.003272 0 0.079265 0.006056 0 0.034939 0.01358 0 0.384486 0.14067 0.415089 2.393436 0.019816 0 0.420964 0.14067 0.415089 2.393436 0.037965 0.890501 0 3.83885 0.003007 0 0.000779


Contra Cos 2030 LDT1 Aggregate Aggregate Diesel 1.355208 20.76697 20.76697 0 4.077487 0 1.017633 0 0 0.11698 0 0 0.002 0.003364 0.122269 0 0 0.008 0.009612 403.7389 0 0 0.008875 0 0 0.063609 0 0 0.191064 0 0 0 0 0 0.217513 0 0 0 0 0 0.0031 1.476463 0 0 0.003826 0 0


Contra Cos 2030 LDT1 Aggregate Aggregate Electricity 214.06 10290.09 0 10290.09 1050.971 3972.825 0 0 0 0 0 0 0.002 0.001531 0 0 0 0.008 0.004375 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0


Contra Cos 2030 LDT1 Aggregate Aggregate Plug‐in Hyb 159.174 8056.115 3331.527 4724.589 658.1844 1426.967 0.002657 0 0.116031 0.000237 0 0.000982 0.002 0.001384 0.000258 0 0.001068 0.008 0.003954 113.0868 0 67.72056 0.000352 0 0.042457 0.000473 0 0.020652 0.001124 0 0.174307 0.023231 0.020067 0.275898 0.00164 0 0.190845 0.023231 0.020067 0.275898 0.017369 0.173164 0 1.351845 0.001118 0 0.000669


Contra Cos 2030 LDT2 Aggregate Aggregate Gasoline 166906.7 6812636 6812636 0 773330.5 0 0.040049 0 0.261327 0.000927 0 0.001585 0.002 0.003021 0.001008 0 0.001724 0.008 0.008631 314.2774 0 79.48653 0.001879 0 0.064634 0.004459 0 0.033768 0.006655 0 0.282106 0.069769 0.204878 1.257389 0.009711 0 0.308871 0.069769 0.204878 1.257389 0.039619 0.633611 0 2.892914 0.003107 0 0.000786


Contra Cos 2030 LDT2 Aggregate Aggregate Diesel 670.9399 27320.38 27320.38 0 3118.373 0 0.032 0 0 0.004116 0 0 0.002 0.003044 0.004302 0 0 0.008 0.008696 294.3364 0 0 0.000541 0 0 0.046373 0 0 0.011641 0 0 0 0 0 0.013253 0 0 0 0 0 0.0031 0.12444 0 0 0.002789 0 0


Contra Cos 2030 LDT2 Aggregate Aggregate Electricity 2766.702 95303.84 0 95303.84 13771.55 36795.15 0 0 0 0 0 0 0.002 0.001531 0 0 0 0.008 0.004374 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0


Contra Cos 2030 LDT2 Aggregate Aggregate Plug‐in Hyb 2472.68 117466.3 50256.06 67210.2 10224.53 20299.48 0.002748 0 0.116031 0.000302 0 0.001206 0.002 0.001381 0.000328 0 0.001312 0.008 0.003947 116.9957 0 74.28977 0.000363 0 0.042305 0.000486 0 0.02051 0.001163 0 0.174307 0.026967 0.02613 0.321663 0.001697 0 0.190845 0.026967 0.02613 0.321663 0.01796 0.179149 0 1.351845 0.001157 0 0.000734


Contra Cos 2030 LHDT1 Aggregate Aggregate Gasoline 11808.94 454705.8 454705.8 0 175935.5 0 0.097487 0.032001 0.551097 0.001354 0 0.000208 0.002 0.0273 0.001473 0 0.000226 0.008 0.078 814.959 114.7231 25.39822 0.004278 0.103228 0.027573 0.005724 0.002855 0.047308 0.019467 0.366935 0.131584 0.037379 0.219881 2.309334 0.028406 0.535431 0.144068 0.037379 0.219881 2.309334 0.045 0.809242 3.765791 3.217488 0.008057 0.001134 0.000251


Contra Cos 2030 LHDT1 Aggregate Aggregate Diesel 8017.329 303654 303654 0 100847.9 0 1.094952 1.689921 0 0.030102 0.0262 0 0.003 0.0273 0.031463 0.027384 0 0.012 0.078 625.8055 127.0384 0 0.006741 0.005098 0 0.098596 0.020015 0 0.145134 0.10976 0 0 0 0 0.165225 0.124954 0 0 0 0 0.18952 0.396703 0.909745 0 0.00593 0.001204 0


Contra Cos 2030 LHDT1 Aggregate Aggregate Electricity 1059.661 65548.18 0 65548.18 14844.63 42939.65 0 0 0 0 0 0 0.002 0.01365 0 0 0 0.008 0.039 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0


Contra Cos 2030 LHDT2 Aggregate Aggregate Gasoline 1369.289 51634.06 51634.06 0 20400.37 0 0.08235 0.030725 0.542985 0.001185 0 0.000152 0.002 0.03185 0.001289 0 0.000165 0.008 0.091 920.0102 132.7237 24.62049 0.002843 0.099415 0.026318 0.005556 0.002705 0.045757 0.01177 0.352665 0.124112 0.034443 0.201566 2.239426 0.017175 0.514608 0.135887 0.034443 0.201566 2.239426 0.045 0.658333 3.775547 3.13687 0.009095 0.001312 0.000243


Contra Cos 2030 LHDT2 Aggregate Aggregate Diesel 3444.892 131547.7 131547.7 0 43332.41 0 0.878631 1.619653 0 0.028705 0.026728 0 0.003 0.03185 0.030003 0.027936 0 0.012 0.091 739.5239 202.4841 0 0.006433 0.005098 0 0.116512 0.031901 0 0.13849 0.10976 0 0 0 0 0.157661 0.124954 0 0 0 0 0.197923 0.361295 0.909745 0 0.007007 0.001919 0


Contra Cos 2030 LHDT2 Aggregate Aggregate Electricity 267.3691 15828.5 0 15828.5 3545.704 10209.95 0 0 0 0 0 0 0.002 0.015925 0 0 0 0.008 0.0455 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0


Contra Cos 2030 MCY Aggregate Aggregate Gasoline 17810.29 102622.5 102622.5 0 35620.58 0 0.543222 0 0.120393 0.001845 0 0.003167 0.001 0.0042 0.001975 0 0.003379 0.004 0.012 187.1794 0 46.10225 0.152999 0 0.171769 0.038433 0 0.007191 0.975931 0 1.260607 3.593625 3.868698 4.216616 1.185932 0 1.370939 3.593625 3.868698 4.216616 0.008925 11.88386 0 8.104801 0.00185 0 0.000456


Contra Cos 2030 MDV Aggregate Aggregate Gasoline 101432.1 3907256 3907256 0 463218.1 0 0.059259 0 0.317631 0.000943 0 0.001636 0.002 0.003086 0.001026 0 0.00178 0.008 0.008816 385.0433 0 97.97895 0.002497 0 0.076628 0.005498 0 0.036305 0.009652 0 0.357695 0.086864 0.267113 1.611071 0.014084 0 0.391631 0.086864 0.267113 1.611071 0.038944 0.728939 0 3.172324 0.003807 0 0.000969


Contra Cos 2030 MDV Aggregate Aggregate Diesel 1494.7 55524.33 55524.33 0 6801.512 0 0.034604 0 0 0.00361 0 0 0.002 0.00317 0.003773 0 0 0.008 0.009057 392.5235 0 0 0.000404 0 0 0.061842 0 0 0.008694 0 0 0 0 0 0.009898 0 0 0 0 0 0.0031 0.186426 0 0 0.003719 0 0


Contra Cos 2030 MDV Aggregate Aggregate Electricity 2760.866 94565.67 0 94565.67 13718.55 36510.15 0 0 0 0 0 0 0.002 0.001532 0 0 0 0.008 0.004377 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0


Contra Cos 2030 MDV Aggregate Aggregate Plug‐in Hyb 1557.997 71217.48 30635.73 40581.75 6442.318 12256.9 0.002763 0 0.116031 0.000332 0 0.00133 0.002 0.001381 0.000361 0 0.001446 0.008 0.003947 117.6349 0 91.01587 0.000363 0 0.04213 0.000485 0 0.020347 0.001169 0 0.174307 0.02989 0.030602 0.358411 0.001706 0 0.190845 0.02989 0.030602 0.358411 0.018067 0.180128 0 1.351845 0.001163 0 0.0009


Contra Cos 2030 MH Aggregate Aggregate Gasoline 1368.274 13511.66 13511.66 0 136.8822 0 0.218251 0 0.478789 0.001313 0 0.00031 0.003 0.015756 0.001428 0 0.000337 0.012 0.045017 1945.294 0 30.64031 0.006882 0 0.035213 0.017446 0 0.053042 0.024399 0 0.137271 8.2311 0.199221 3.453963 0.035603 0 0.150295 8.2311 0.199221 3.453963 0.045 0.410637 0 2.9068 0.019231 0 0.000303


Contra Cos 2030 MH Aggregate Aggregate Diesel 767.7373 7222.074 7222.074 0 76.77373 0 3.75908 0 0 0.079915 0 0 0.004 0.015675 0.083529 0 0 0.016 0.044785 1082.622 0 0 0.005345 0 0 0.170568 0 0 0.115071 0 0 0 0 0 0.131 0 0 0 0 0 0.16706 0.377852 0 0 0.010258 0 0


Contra Cos 2030 MHDT Aggregate Aggregate Gasoline 687.7624 39226.82 39226.82 0 13760.75 0 0.204247 0.074094 0.361134 0.001343 0 0.000472 0.003 0.015756 0.00146 0 0.000513 0.012 0.045017 1662.564 506.0624 42.40438 0.006892 0.270964 0.042257 0.012477 0.006614 0.030288 0.031525 1.02147 0.220174 0.024004 0.206532 2.094264 0.046001 1.490526 0.241063 0.024004 0.206532 2.094264 0.045 0.602399 15.21811 4.669167 0.016436 0.005003 0.000419


Contra Cos 2030 MHDT Aggregate Aggregate Diesel 5684.068 222142.4 222142.4 0 65775.55 0 0.773416 11.90918 1.564248 0.007037 0.010741 0 0.003 0.015872 0.007355 0.011227 0 0.012 0.04535 1106.935 2179.126 0 0.000734 0.009369 0 0.174398 0.343322 0 0.015796 0.201721 0 0 0 0 0.017982 0.229644 0 0 0 0 0.215324 0.07464 7.56946 0 0.010482 0.020635 0


Contra Cos 2030 MHDT Aggregate Aggregate Electricity 528.836 28323.01 0 28323.01 6642.972 30929.37 0 0 0 0 0 0 0.003 0.007925 0 0 0 0.012 0.022643 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0


Contra Cos 2030 MHDT Aggregate Aggregate Natural Ga 76.83759 3248.902 3248.902 0 727.5314 0 0.093737 6.274657 0 0.001354 0.020031 0 0.003 0.01596 0.001473 0.021785 0 0.012 0.045601 951.7304 5240.519 0 0.756664 15.79584 0 0.194016 1.068314 0 0.010811 0.225691 0 0 0 0 0.772231 16.12081 0 0 0 0 1.06 2.94175 39.14627 0 0 0 0


Contra Cos 2030 OBUS Aggregate Aggregate Gasoline 205.9348 8870.419 8870.419 0 4120.344 0 0.374235 0.058254 0.414027 0.001038 0 0.000265 0.003 0.01568 0.001129 0 0.000288 0.012 0.044799 1666.231 369.0236 30.73398 0.009921 0.194474 0.035426 0.01852 0.004577 0.029647 0.047237 0.74876 0.189296 0.037433 0.209258 3.756038 0.068928 1.092589 0.207255 0.037433 0.209258 3.756038 0.045 1.030338 5.789646 3.890926 0.016472 0.003648 0.000304


Contra Cos 2030 OBUS Aggregate Aggregate Diesel 158.2212 9585.81 9585.81 0 1847.668 0 1.707753 9.911477 1.399815 0.034883 0.010481 0 0.003 0.020322 0.03646 0.010955 0 0.012 0.058063 1330.199 2388.167 0 0.003914 0.039258 0 0.209573 0.376257 0 0.084277 0.845211 0 0 0 0 0.095942 0.962208 0 0 0 0 0.208417 0.249919 13.29862 0 0.012596 0.022615 0


Contra Cos 2030 OBUS Aggregate Aggregate Electricity 11.99132 1066.507 0 1066.507 239.9224 1181.527 0 0 0 0 0 0 0.003 0.00784 0 0 0 0.012 0.022399 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0


Contra Cos 2030 OBUS Aggregate Aggregate Natural Ga 1.698751 77.71889 77.71889 0 15.11889 0 0.151727 1.510236 0 0.001245 0.004547 0 0.003 0.016148 0.001354 0.004946 0 0.012 0.046137 974.3562 1191.903 0 0.810992 3.901335 0 0.198629 0.242977 0 0.011587 0.055742 0 0 0 0 0.827677 3.981598 0 0 0 0 1.06 3.31143 8.81471 0 0 0 0


Contra Cos 2030 SBUS Aggregate Aggregate Gasoline 91.44368 5097.797 5097.797 0 365.7747 0 0.201312 0.818167 0.700946 0.001022 0 0.000693 0.002 0.015721 0.001111 0 0.000754 0.008 0.044917 769.8396 2472.604 52.91942 0.003866 2.531952 0.065055 0.015411 0.081696 0.068074 0.017567 10.64152 0.353801 0.092321 0.261655 1.533365 0.025634 15.52808 0.387368 0.092321 0.261655 1.533365 0.045 0.417391 82.24088 8.458233 0.007611 0.024444 0.000523


Contra Cos 2030 SBUS Aggregate Aggregate Diesel 435.82 9545.934 9545.934 0 6310.674 0 2.315579 16.25128 0.592129 0.012893 0.009299 0 0.003 0.015721 0.013476 0.009719 0 0.012 0.044917 1117.504 2187.25 0 0.002015 0.007901 0 0.176063 0.344602 0 0.043382 0.170106 0 0 0 0 0.049387 0.193653 0 0 0 0 0.173605 0.145537 5.530085 0 0.010582 0.020712 0


Contra Cos 2030 SBUS Aggregate Aggregate Electricity 23.19598 792.5426 0 792.5426 274.6657 834.9085 0 0 0 0 0 0 0.002589 0.00786 0 0 0 0.010357 0.022459 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0


Contra Cos 2030 SBUS Aggregate Aggregate Natural Ga 22.17915 504.6717 504.6717 0 321.154 0 0.539804 5.259875 0 0.003378 0.01162 0 0.003 0.015721 0.003674 0.012638 0 0.012 0.044917 1255.188 4100.575 0 3.360775 15.12059 0 0.255878 0.835929 0 0.048019 0.216043 0 0 0 0 3.429917 15.43167 0 0 0 0 1.06 11.29184 21.33958 0 0 0 0


Contra Cos 2030 UBUS Aggregate Aggregate Gasoline 93.90447 4979.043 4979.043 0 375.6179 0 0.079299 0 0.497717 0.001222 0 0.000441 0.002433 0.03473 0.001329 0 0.00048 0.009732 0.099227 1272.317 0 64.9227 0.002516 0 0.05869 0.008908 0 0.057843 0.007749 0 0.234398 0.0241 0.090896 0.317817 0.011307 0 0.256636 0.0241 0.090896 0.317817 0.045 0.4344 0 7.909048 0.012578 0 0.000642


Contra Cos 2030 UBUS Aggregate Aggregate Diesel 152.1131 15476.15 15476.15 0 608.4525 0 0.341937 0 0 0.006213 0 0 0.007458 0.0385 0.006494 0 0 0.029833 0.11 1184.043 0 0 0.002928 0 0 0.186547 0 0 0.063036 0 0 0 0 0 0.071761 0 0 0 0 0 0.22 0.070361 0 0 0.011219 0 0


Contra Cos 2030 UBUS Aggregate Aggregate Electricity 70.93313 6034.227 0 6034.227 283.7325 10519.13 0 0 0 0 0 0 0.00769 0.01925 0 0 0 0.03076 0.055 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0


Contra Cos 2030 UBUS Aggregate Aggregate Natural Ga 37.40027 3864.256 3864.256 0 149.6011 0 0.056334 0 0 0.000275 0 0 0.007861 0.0385 0.000287 0 0 0.031442 0.11 1272.507 0 0 4.139806 0 0 0.259409 0 0 0.05915 0 0 0 0 0 4.224976 0 0 0 0 0 0.97 47.19366 0 0 0 0 0







 


 
 


Attachment 4:  Project Construction Emissions and Health Risk 
Calculations 


 


 
 
 


 
 


 
 
 


Year
Unmitigated 


DPM
 DPM 


EMFAC2021
Unmitigated 
Emissions


Unmitigated 
Fug PM2.5


Fug PM2.5 
EMFAC2021


Unmitigated 
Emissions


2022 0.0068 0.0004 0.0072 0.0071 0.0004 0.0075
2023 0.0055 0.0011 0.0066 0.0000 0.0013 0.0013
2024 0.0025 0.0007 0.0033 0.0000 0.0009 0.0009


Pinole Vista 1500 Fitzgerarld Drive, Pinole, CA


Pinole Vista 1500 Fitzgerarld Drive, Pinole, CA


DPM Emissions and Modeling Emission Rates - Unmitigated
DPM


Modeled Emission
Construction DPM Area DPM Emissions Area Rate


Year Activity (ton/year) Source (lb/yr) (lb/hr) (g/s) (m
2
) (g/s/m


2
)


2022 Construction 0.0072 CON_DPM 14.4 0.00438 5.52E-04 23467 2.35E-08


2023 Construction 0.0066 CON_DPM 13.2 0.00403 5.08E-04 23467 2.16E-08


2024 Construction 0.0033 CON_DPM 6.5 0.00198 2.50E-04 23467 1.06E-08


Total 0.0171 34.2 0.0104 0.0013


Construction Hours


hr/day = 9 (7am - 4pm)
days/yr = 365


hours/year = 3285


Pinole Vista 1500 Fitzgerarld Drive, Pinole, CA


PM2.5 Fugitive Dust Emissions for Modeling - Unmitigated
PM2.5


Modeled Emission
Construction Area PM2.5 Emissions Area Rate


Year Activity Source (ton/year) (lb/yr) (lb/hr) (g/s) (m
2
) g/s/m


2


2022 Construction CON_FUG 0.0075 15.0 0.00456 5.75E-04 23,467 2.45E-08


2023 Construction CON_FUG 0.0013 2.7 0.00082 1.03E-04 23,467 4.38E-09


2024 Construction CON_FUG 0.0009 1.8 0.00056 7.04E-05 23,467 3.00E-09


Total 0.0098 19.5 0.0059 0.0007


Construction Hours


hr/day = 9 (7am - 4pm)
days/yr = 365


hours/year = 3285







 


 
 


 
 


Pinole Vista 1500 Fitzgerarld Drive, Pinole, CA - Construction Health Impact Summary


Maximum Impacts at MEI Residential Location - Without Mitigation


Maximum Concentrations Maximum
Exhaust Fugitive Hazard Annual PM2.5


Emissions PM10/DPM PM2.5 Index Concentration


Year (μg/m
3
) (μg/m


3
) Infant/Child Adult (-) (μg/m


3
)


2022 0.0048 0.0061 0.86 0.01 0.001 0.01
2023 0.0045 0.0011 0.73 0.01 0.001 0.01
2024 0.0022 0.0008 0.06 0.01 0.0004 0.003
Total - - 1.65 0.03 - -


Maximum 0.0048 0.0061 - - 0.001 0.01


Cancer Risk
(per million)







 


 
 


 
  


Pinole Vista 1500 Fitzgerarld Drive, Pinole, CA - Construction Impacts - Without Mitigation
Maximum DPM Cancer Risk and PM2.5 Calculations From Construction
Impacts at Off-Site MEI Location - 1.5 meter receptor height


Cancer Risk (per million) =CPF x  Inhalation Dose x ASF x ED/AT x  FAH x 1.0E6


Where: CPF = Cancer potency factor (mg/kg-day)
-1 


ASF = Age sensitivity factor for specified age group
ED = Exposure duration (years)
AT = Averaging time for lifetime cancer risk (years)
FAH = Fraction of time spent at home (unitless)


Inhalation Dose = Cair x DBR x A x (EF/365) x 10
-6


Where: Cair = concentration in air (μg/m
3
)


DBR = daily breathing rate (L/kg body weight-day)
A = Inhalation absorption factor
EF = Exposure frequency (days/year)


10
-6


 = Conversion factor


Values
Infant/Child Adult


Age --> 3rd Trimester 0 - 2 2 - 16 16 - 30
Parameter


ASF = 10 10 3 1
CPF = 1.10E+00 1.10E+00 1.10E+00 1.10E+00


DBR* = 361 1090 572 261
A = 1 1 1 1


EF = 350 350 350 350
AT = 70 70 70 70


FAH = 1.00 1.00 1.00 0.73
* 95th percentile breathing rates for infants and 80th percentile for children and adults


Construction Cancer Risk by Year - Maximum Impact Receptor Location
Infant/Child - Exposure Information Infant/Child Adult - Exposure Information Adult


Exposure Age Cancer Modeled Age Cancer Maximum
Exposure Duration DPM Conc (ug/m3) Sensitivity Risk DPM Conc (ug/m3) Sensitivity Risk Hazard Fugitive Total


Year (years) Age Year Annual Factor (per million) Year Annual Factor (per million) Index PM2.5 PM2.5
0 0.25 -0.25 - 0* 2022 0.0048 10 0.07 2022 0.0048 - -
1 1 0 - 1 2022 0.0048 10 0.79 2022 0.0048 1 0.01 0.001 0.01 0.01
2 1 1 - 2 2023 0.0045 10 0.73 2023 0.0045 1 0.01 0.001 0.001 0.01
3 1 2 - 3 2024 0.0022 3 0.06 2024 0.0022 1 0.01 0.0004 0.001 0.003
4 1 3 - 4 0.0000 3 0.00 0.0000 1 0.00
5 1 4 - 5 0.0000 3 0.00 0.0000 1 0.00
6 1 5 - 6 0.0000 3 0.00 0.0000 1 0.00
7 1 6 - 7 0.0000 3 0.00 0.0000 1 0.00
8 1 7 - 8 0.0000 3 0.00 0.0000 1 0.00
9 1 8 - 9 0.0000 3 0.00 0.0000 1 0.00
10 1 9 - 10 0.0000 3 0.00 0.0000 1 0.00
11 1 10 - 11 0.0000 3 0.00 0.0000 1 0.00
12 1 11 - 12 0.0000 3 0.00 0.0000 1 0.00
13 1 12 - 13 0.0000 3 0.00 0.0000 1 0.00
14 1 13 - 14 0.0000 3 0.00 0.0000 1 0.00
15 1 14 - 15 0.0000 3 0.00 0.0000 1 0.00
16 1 15 - 16 0.0000 3 0.00 0.0000 1 0.00
17 1 16-17 0.0000 1 0.00 0.0000 1 0.00
18 1 17-18 0.0000 1 0.00 0.0000 1 0.00
19 1 18-19 0.0000 1 0.00 0.0000 1 0.00
20 1 19-20 0.0000 1 0.00 0.0000 1 0.00
21 1 20-21 0.0000 1 0.00 0.0000 1 0.00
22 1 21-22 0.0000 1 0.00 0.0000 1 0.00
23 1 22-23 0.0000 1 0.00 0.0000 1 0.00
24 1 23-24 0.0000 1 0.00 0.0000 1 0.00
25 1 24-25 0.0000 1 0.00 0.0000 1 0.00
26 1 25-26 0.0000 1 0.00 0.0000 1 0.00
27 1 26-27 0.0000 1 0.00 0.0000 1 0.00
28 1 27-28 0.0000 1 0.00 0.0000 1 0.00
29 1 28-29 0.0000 1 0.00 0.0000 1 0.00
30 1 29-30 0.0000 1 0.00 0.0000 1 0.00


Total Increased Cancer Risk 1.65 0.03
*  Third trimester of pregnancy







 


 
 


Attachment 5:  Community Risk Modeling Information and Calculations 
 
CT-EMFAC2017 Emissions Factors for I-80 - 2022 
 


 
 
  


 File Name: I‐80 ‐ 1500 Fitzgerald Dr ‐ Contra Costa (SF) ‐ 2022 ‐ Annual.EF


CT‐EMFAC2017 Version: 1.0.2.27401


 Run Date:


Area: Contra Costa (SF)


Analysis Year: 2022


 Season: Annual


=======================================================================


Vehicle Category


VMT 


Fraction    


Diesel VMT 


Fraction


Gas VMT 


Fraction


                


Across 


Category 


Within 


Category 


Within 


Category 


         Truck 1 0.031 0.511 0.489


         Truck 2 0.029 0.937 0.048


       Non‐Truck 0.94 0.014 0.97


=======================================================================


               Road Type: Major/Collector


     Silt Loading Factor:            CARB 0.015 g/m2


Precipitation Correction:            CARB P = 60 days N = 365 days


=======================================================================


Fleet Average Running Exhaust Emission Factors (grams/veh‐mile)


       Pollutant Name    <= 5 mph     10 mph      15 mph      20 mph      25 mph      30 mph      35 mph      40 mph      45 mph      50 mph      55 mph      60 mph      65 mph      70 mph


                PM2.5 0.011391 0.007707 0.005348 0.003896 0.003039 0.002522 0.002221 0.002074 0.002049 0.002127 0.002305 0.00255 0.002862 0.002988


                  TOG 0.239737 0.158704 0.105244 0.073336 0.055201 0.043854 0.036526 0.031914 0.029283 0.028249 0.028675 0.03069 0.034551 0.037341


            Diesel PM 0.002872 0.002375 0.001809 0.001418 0.00121 0.001101 0.001057 0.001069 0.001134 0.00125 0.001416 0.001583 0.001739 0.001739


=======================================================================


Fleet Average Running Loss Emission Factors (grams/veh‐hour)


       Pollutant Name Emission Factor


                  TOG 1.587206


=======================================================================


Fleet Average Tire Wear Factors (grams/veh‐mile)


       Pollutant Name Emission Factor


                PM2.5 0.002163


=======================================================================


Fleet Average Brake Wear Factors (grams/veh‐mile)


       Pollutant Name Emission Factor


                PM2.5 0.017255


=======================================================================


Fleet Average Road Dust Factors (grams/veh‐mile)


       Pollutant Name Emission Factor


                PM2.5 0.008272


=============================END=======================================


10/14/2021 14:48







 


 
 


I-80 Traffic Emissions and Health Risk Calculations 
 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


Analysis Year =   2022


2020 Caltrans 2022


Vehicle Vehicles Vehicles


Type (veh/day) (veh/day)


Truck 1 (MDT) 5,143 5,246


Truck 2 (HDT) 4,909 5,007


Non‐Truck 156,947 160,086


Total 166,999 170,339


1.02


Vehicles/Direction 85,169


Avg Vehicles/Hour/Direction 3,549


Traffic Data Year =   2020
Caltrans Truck AADT Total Trucks by Axle


  AADT Total Truck 2 3 4 5


O, Pinole, Appian Way 167,000 10,053 5,143 635 247 4,027


51.16% 6.32% 2.46% 40.06%


Percent of Total Vehicles 6.02% 3.08% 0.38% 0.15% 2.41%


1.00%


Increase From  2020


Traffic Increase per Year (%) = 







 


 
 


 
 


 
 


Pinole Vista 1500 Fitzgerarld Drive, Pinole, CA ‐ Offsite Residential Roadway Modeling


Cumulative Operation ‐ I‐80


DPM Modeling ‐ Roadway Links, Traffic Volumes, and DPM Emissions


Year = 2022


Road Link Description Direction No. Lanes


Link 


Length   


(m)


Link 


Length   


(mi)


Link 


Width    


(m)


Link 


Width 


(ft)


Release 


Height    


( m)


Average 


Speed  


(mph)


Average 


Vehicles 


per Day


DPM_EB_I80 I‐80 Eastbound EB 4 660.9 0.41 20.6 67.7 3.4 Varied 85,169


DPM_WB_I80 I‐80 Westbound WB 4 640.6 0.40 20.6 67.7 3.4 Varied 85,169
Total 170,339


Emission Factors ‐ DPM


Speed Category  1 2 3 4


Travel Speed (mph)  65 35


Emissions per Vehicle (g/VMT)  0.00174 0.00106


Emisson Factors from CT‐EMFAC2017


2022 Hourly Traffic Volumes and DPM Emissions ‐ DPM_EB_I80


Hour


% Per 


Hour VPH g/s Hour


% Per 


Hour VPH g/s Hour


% Per 


Hour VPH g/s


1 1.54% 1308 2.59E‐04 9 4.33% 3686 4.44E‐04 17 7.27% 6194 7.47E‐04


2 0.95% 813 1.61E‐04 10 4.46% 3801 7.54E‐04 18 6.99% 5952 7.18E‐04


3 0.75% 640 1.27E‐04 11 5.00% 4262 8.46E‐04 19 6.44% 5481 1.09E‐03


4 0.67% 568 1.13E‐04 12 5.59% 4757 9.44E‐04 20 5.47% 4662 9.25E‐04


5 0.96% 820 1.63E‐04 13 6.26% 5333 1.06E‐03 21 4.50% 3835 7.61E‐04


6 1.74% 1478 2.93E‐04 14 6.76% 5757 1.14E‐03 22 3.53% 3010 5.97E‐04


7 2.73% 2326 4.61E‐04 15 7.65% 6513 1.29E‐03 23 2.81% 2390 4.74E‐04


8 3.81% 3242 3.91E‐04 16 7.60% 6472 1.28E‐03 24 2.19% 1868 3.71E‐04
Total 85,169


2022 Hourly Traffic Volumes Per Direction and DPM Emissions ‐ DPM_WB_I80


Hour


% Per 


Hour VPH g/mile Hour


% Per 


Hour VPH g/mile Hour


% Per 


Hour VPH g/mile


1 0.97% 827 1.59E‐04 9 5.37% 4576 5.35E‐04 17 5.49% 4678 5.47E‐04


2 0.74% 632 1.22E‐04 10 5.43% 4624 8.89E‐04 18 5.45% 4644 5.43E‐04


3 0.73% 621 1.19E‐04 11 5.67% 4830 9.29E‐04 19 4.77% 4061 7.81E‐04


4 1.19% 1010 1.94E‐04 12 5.72% 4873 9.37E‐04 20 4.18% 3559 6.84E‐04


5 3.26% 2779 5.34E‐04 13 5.79% 4933 9.49E‐04 21 3.62% 3087 5.93E‐04


6 5.88% 5005 9.62E‐04 14 5.85% 4980 9.58E‐04 22 3.15% 2687 5.17E‐04


7 5.76% 4909 9.44E‐04 15 5.76% 4907 9.44E‐04 23 2.48% 2109 4.05E‐04


8 5.60% 4767 5.57E‐04 16 5.54% 4721 9.08E‐04 24 1.59% 1351 2.60E‐04
Total 85,169







 


 
 


 
 


 
 


Pinole Vista 1500 Fitzgerarld Drive, Pinole, CA ‐ Offsite Residential Roadway Modeling


Cumulative Operation ‐ I‐80


PM2.5 Modeling ‐ Roadway Links, Traffic Volumes, and PM2.5 Emissions


Year = 2022


Road Link Description Direction No. Lanes


Link 


Length    


(m)


Link 


Length   


(mi)


Link 


Width    


(m)


Link 


Width 


(ft)


Release 


Height    


( m)


Average 


Speed  


(mph)


Average 


Vehicles 


per Day


PM25_EB_I80 I‐80 Eastbound EB 4 660.9 0.41 20.6 68 1.3 Varied 85,169


PM25_WB_I80 I‐80 Westbound WB 4 640.6 0.40 20.6 68 1.3 Varied 85,169
Total 170,339


Emission Factors ‐ PM2.5


Speed Category  1 2 3 4


Travel Speed (mph)  65 35


Emissions per Vehicle (g/VMT)  0.002862 0.002221


Emisson Factors from CT‐EMFAC2017


2022 Hourly Traffic Volumes and PM2.5 Emissions ‐ PM25_EB_I80


Hour % Per Hour VPH g/s Hour


% Per 


Hour VPH g/s Hour


% Per 


Hour VPH g/s


1 1.54% 1308 4.27E‐04 9 4.33% 3686 9.34E‐04 17 7.27% 6194 1.57E‐03


2 0.95% 813 2.65E‐04 10 4.46% 3801 1.24E‐03 18 6.99% 5952 1.51E‐03


3 0.75% 640 2.09E‐04 11 5.00% 4262 1.39E‐03 19 6.44% 5481 1.79E‐03


4 0.67% 568 1.85E‐04 12 5.59% 4757 1.55E‐03 20 5.47% 4662 1.52E‐03


5 0.96% 820 2.68E‐04 13 6.26% 5333 1.74E‐03 21 4.50% 3835 1.25E‐03


6 1.74% 1478 4.83E‐04 14 6.76% 5757 1.88E‐03 22 3.53% 3010 9.83E‐04


7 2.73% 2326 7.59E‐04 15 7.65% 6513 2.13E‐03 23 2.81% 2390 7.80E‐04


8 3.81% 3242 8.21E‐04 16 7.60% 6472 2.11E‐03 24 2.19% 1868 6.10E‐04
Total 85,169


2022 Hourly Traffic Volumes Per Direction and PM2.5 Emissions ‐ PM25_WB_I80


Hour % Per Hour VPH g/mile Hour


% Per 


Hour VPH g/mile Hour


% Per 


Hour VPH g/mile


1 0.97% 827 2.62E‐04 9 5.37% 4576 1.12E‐03 17 5.49% 4678 1.15E‐03


2 0.74% 632 2.00E‐04 10 5.43% 4624 1.46E‐03 18 5.45% 4644 1.14E‐03


3 0.73% 621 1.97E‐04 11 5.67% 4830 1.53E‐03 19 4.77% 4061 1.29E‐03


4 1.19% 1010 3.20E‐04 12 5.72% 4873 1.54E‐03 20 4.18% 3559 1.13E‐03


5 3.26% 2779 8.79E‐04 13 5.79% 4933 1.56E‐03 21 3.62% 3087 9.77E‐04


6 5.88% 5005 1.58E‐03 14 5.85% 4980 1.58E‐03 22 3.15% 2687 8.50E‐04


7 5.76% 4909 1.55E‐03 15 5.76% 4907 1.55E‐03 23 2.48% 2109 6.67E‐04


8 5.60% 4767 1.17E‐03 16 5.54% 4721 1.49E‐03 24 1.59% 1351 4.27E‐04
Total 85,169







 


 
 


 
 


 
 


Pinole Vista 1500 Fitzgerarld Drive, Pinole, CA ‐ Offsite Residential Roadway Modeling


Cumulative Operation ‐ I‐80


TOG Exhaust Modeling ‐ Roadway Links, Traffic Volumes, and TOG Exhaust Emissions


Year = 2022


Road Link Description Direction


No. 


Lanes


Link 


Length  


(m)


Link 


Length   


(mi)


Link 


Width    


(m)


Link 


Width 


(ft)


Release 


Height    


( m)


Average 


Speed  


(mph)


Average 


Vehicles 


per Day


TEXH_EB_I80 I‐80 Eastbound EB 4 660.9 0.41 20.6 68 1.3 Varied 85,169


TEXH_WB_I80 I‐80 Westbound WB 4 640.6 0.40 20.6 68 1.3 Varied 85,169
Total 170,339


Emission Factors ‐ TOG Exhaust


Speed Category  1 2 3 4


Travel Speed (mph)  65 35


Emissions per Vehicle (g/VMT)  0.03455 0.03653


Emisson Factors from CT‐EMFAC2017


2022 Hourly Traffic Volumes and TOG Exhaust Emissions ‐ TEXH_EB_I80


Hour


% Per 


Hour VPH g/s Hour


% Per 


Hour VPH g/s Hour


% Per 


Hour VPH g/s


1 1.54% 1308 5.16E‐03 9 4.33% 3686 1.54E‐02 17 7.27% 6194 2.58E‐02


2 0.95% 813 3.20E‐03 10 4.46% 3801 1.50E‐02 18 6.99% 5952 2.48E‐02


3 0.75% 640 2.52E‐03 11 5.00% 4262 1.68E‐02 19 6.44% 5481 2.16E‐02


4 0.67% 568 2.24E‐03 12 5.59% 4757 1.88E‐02 20 5.47% 4662 1.84E‐02


5 0.96% 820 3.23E‐03 13 6.26% 5333 2.10E‐02 21 4.50% 3835 1.51E‐02


6 1.74% 1478 5.83E‐03 14 6.76% 5757 2.27E‐02 22 3.53% 3010 1.19E‐02


7 2.73% 2326 9.17E‐03 15 7.65% 6513 2.57E‐02 23 2.81% 2390 9.42E‐03


8 3.81% 3242 1.35E‐02 16 7.60% 6472 2.55E‐02 24 2.19% 1868 7.36E‐03
Total 85,169


2022 Hourly Traffic Volumes Per Direction and TOG Exhaust Emissions ‐ TEXH_WB_I80


Hour


% Per 


Hour VPH g/mile Hour


% Per 


Hour VPH g/mile Hour


% Per 


Hour VPH g/mile


1 0.97% 827 3.16E‐03 9 5.37% 4576 1.85E‐02 17 5.49% 4678 1.89E‐02


2 0.74% 632 2.42E‐03 10 5.43% 4624 1.77E‐02 18 5.45% 4644 1.88E‐02


3 0.73% 621 2.37E‐03 11 5.67% 4830 1.85E‐02 19 4.77% 4061 1.55E‐02


4 1.19% 1010 3.86E‐03 12 5.72% 4873 1.86E‐02 20 4.18% 3559 1.36E‐02


5 3.26% 2779 1.06E‐02 13 5.79% 4933 1.88E‐02 21 3.62% 3087 1.18E‐02


6 5.88% 5005 1.91E‐02 14 5.85% 4980 1.90E‐02 22 3.15% 2687 1.03E‐02


7 5.76% 4909 1.88E‐02 15 5.76% 4907 1.87E‐02 23 2.48% 2109 8.06E‐03


8 5.60% 4767 1.93E‐02 16 5.54% 4721 1.80E‐02 24 1.59% 1351 5.16E‐03
Total 85,169







 


 
 


 
 


 
 


Pinole Vista 1500 Fitzgerarld Drive, Pinole, CA ‐ Offsite Residential Roadway Modeling


Cumulative Operation ‐ I‐80


TOG Evaporative Emissions Modeling ‐ Roadway Links, Traffic Volumes, and TOG Evaporative Emissions


Year = 2022


Road Link Description Direction


No. 


Lanes


Link 


Length  


(m)


Link 


Length   


(mi)


Link 


Width    


(m)


Link 


Width 


(ft)


Release 


Height    


( m)


Average 


Speed  


(mph)


Average 


Vehicles 


per Day


TEVAP_EB_I80 I‐80 Eastbound EB 4 660.9 0.41 20.6 68 1.3 Varied 85,169


TEVAP_WB_I80 I‐80 Westbound WB 4 640.6 0.40 20.6 68 1.3 Varied 85,169
Total 170,339


Emission Factors ‐ PM2.5 ‐ Evaporative TOG


Speed Category  1 2 3 4


Travel Speed (mph)  65 35


Emissions per Vehicle per Hour (g/hour) 1.58721 1.58721


Emissions per Vehicle per Mile (g/VMT)  0.02442 0.04535


Emisson Factors from CT‐EMFAC2017


2022 Hourly Traffic Volumes and TOG Evaporative Emissions ‐ TEVAP_EB_I80


Hour


% Per 


Hour VPH g/s Hour


% Per 


Hour VPH g/s Hour


% Per 


Hour VPH g/s


1 1.54% 1308 3.64E‐03 9 4.33% 3686 1.91E‐02 17 7.27% 6194 3.20E‐02


2 0.95% 813 2.26E‐03 10 4.46% 3801 1.06E‐02 18 6.99% 5952 3.08E‐02


3 0.75% 640 1.78E‐03 11 5.00% 4262 1.19E‐02 19 6.44% 5481 1.53E‐02


4 0.67% 568 1.58E‐03 12 5.59% 4757 1.33E‐02 20 5.47% 4662 1.30E‐02


5 0.96% 820 2.29E‐03 13 6.26% 5333 1.49E‐02 21 4.50% 3835 1.07E‐02


6 1.74% 1478 4.12E‐03 14 6.76% 5757 1.60E‐02 22 3.53% 3010 8.39E‐03


7 2.73% 2326 6.48E‐03 15 7.65% 6513 1.81E‐02 23 2.81% 2390 6.66E‐03


8 3.81% 3242 1.68E‐02 16 7.60% 6472 1.80E‐02 24 2.19% 1868 5.20E‐03
Total 85,169


2022 Hourly Traffic Volumes Per Direction and TOG Evaporative Emissions ‐ TEVAP_WB_I80


Hour


% Per 


Hour VPH g/mile Hour


% Per 


Hour VPH g/mile Hour


% Per 


Hour VPH g/mile


1 0.97% 827 2.23E‐03 9 5.37% 4576 2.29E‐02 17 5.49% 4678 2.35E‐02


2 0.74% 632 1.71E‐03 10 5.43% 4624 1.25E‐02 18 5.45% 4644 2.33E‐02


3 0.73% 621 1.68E‐03 11 5.67% 4830 1.30E‐02 19 4.77% 4061 1.10E‐02


4 1.19% 1010 2.73E‐03 12 5.72% 4873 1.32E‐02 20 4.18% 3559 9.61E‐03


5 3.26% 2779 7.50E‐03 13 5.79% 4933 1.33E‐02 21 3.62% 3087 8.33E‐03


6 5.88% 5005 1.35E‐02 14 5.85% 4980 1.34E‐02 22 3.15% 2687 7.25E‐03


7 5.76% 4909 1.33E‐02 15 5.76% 4907 1.32E‐02 23 2.48% 2109 5.69E‐03


8 5.60% 4767 2.39E‐02 16 5.54% 4721 1.27E‐02 24 1.59% 1351 3.65E‐03
Total 85,169







 


 
 


 
 


 
 


Pinole Vista 1500 Fitzgerarld Drive, Pinole, CA ‐ Offsite Residential Roadway Modeling


Cumulative Operation ‐ I‐80


Fugitive Road PM2.5 Modeling ‐ Roadway Links, Traffic Volumes, and Fugitive Road PM2.5 Emissions


Year = 2022


Road Link Description Direction


No. 


Lanes


Link 


Length  


(m)


Link 


Length   


(mi)


Link 


Width    


(m)


Link 


Width 


(ft)


Release 


Height    


( m)


Average 


Speed  


(mph)


Average 


Vehicles 


per Day


FUG_EB_I80 I‐80 Eastbound EB 4 660.9 0.41 20.6 68 1.3 Varied 85,169


FUG_WB_I80 I‐80 Westbound WB 4 640.6 0.40 20.6 68 1.3 Varied 85,169
Total 170,339


Emission Factors ‐ Fugitive PM2.5


Speed Category  1 2 3 4


Travel Speed (mph)  65 35


Tire Wear ‐ Emissions per Vehicle (g/VMT)  0.00216 0.00216


Brake Wear ‐ Emissions per Vehicle (g/VMT)  0.01726 0.01726


Road Dust ‐ Emissions per Vehicle (g/VMT)  0.00827 0.00827


Total Fugitive PM2.5 ‐ Emissions per Vehicle (g/VMT)  0.02769 0.02769


Emisson Factors from CT‐EMFAC2017


2022 Hourly Traffic Volumes and Fugitive PM2.5 Emissions ‐ FUG_EB_I80


Hour


% Per 


Hour VPH g/s Hour


% Per 


Hour VPH g/s Hour


% Per 


Hour VPH g/s


1 1.54% 1308 4.13E‐03 9 4.33% 3686 1.16E‐02 17 7.27% 6194 1.96E‐02


2 0.95% 813 2.57E‐03 10 4.46% 3801 1.20E‐02 18 6.99% 5952 1.88E‐02


3 0.75% 640 2.02E‐03 11 5.00% 4262 1.35E‐02 19 6.44% 5481 1.73E‐02


4 0.67% 568 1.79E‐03 12 5.59% 4757 1.50E‐02 20 5.47% 4662 1.47E‐02


5 0.96% 820 2.59E‐03 13 6.26% 5333 1.68E‐02 21 4.50% 3835 1.21E‐02


6 1.74% 1478 4.67E‐03 14 6.76% 5757 1.82E‐02 22 3.53% 3010 9.51E‐03


7 2.73% 2326 7.35E‐03 15 7.65% 6513 2.06E‐02 23 2.81% 2390 7.55E‐03


8 3.81% 3242 1.02E‐02 16 7.60% 6472 2.04E‐02 24 2.19% 1868 5.90E‐03
Total 85,169


2022 Hourly Traffic Volumes Per Direction and Fugitive PM2.5 Emissions ‐ FUG_WB_I80


Hour


% Per 


Hour VPH g/mile Hour


% Per 


Hour VPH g/mile Hour


% Per 


Hour VPH g/mile


1 0.97% 827 2.53E‐03 9 5.37% 4576 1.40E‐02 17 5.49% 4678 1.43E‐02


2 0.74% 632 1.94E‐03 10 5.43% 4624 1.42E‐02 18 5.45% 4644 1.42E‐02


3 0.73% 621 1.90E‐03 11 5.67% 4830 1.48E‐02 19 4.77% 4061 1.24E‐02


4 1.19% 1010 3.09E‐03 12 5.72% 4873 1.49E‐02 20 4.18% 3559 1.09E‐02


5 3.26% 2779 8.51E‐03 13 5.79% 4933 1.51E‐02 21 3.62% 3087 9.45E‐03


6 5.88% 5005 1.53E‐02 14 5.85% 4980 1.52E‐02 22 3.15% 2687 8.23E‐03


7 5.76% 4909 1.50E‐02 15 5.76% 4907 1.50E‐02 23 2.48% 2109 6.46E‐03


8 5.60% 4767 1.46E‐02 16 5.54% 4721 1.45E‐02 24 1.59% 1351 4.14E‐03
Total 85,169







 


 
 


 
 


Pinole Vista 1500 Fitzgerarld Drive, Pinole, CA - I-80 Traffic - TACs & PM2.5
AERMOD Risk Modeling Parameters and Maximum Concentrations
at Construction MEI Receptor (1.5m receptor height) 


Emission Year 2022
Receptor Information Construction MEI receptor
Number of Receptors 1
Receptor Height 1.5 meters 
Receptor Distances At Construction MEI location


Meteorological Conditions
BAQMD Phillips Hillcrest Met Data 2013-2017
Land Use Classification Urban
Wind Speed Variable
Wind Direction Variable


Construction MEI Cancer Risk Maximum Concentrations
Meteorological


Data Years DPM Exhaust TOG Evaporative TOG
2013-2017 0.0041 0.1008 0.0815


Construction MEI PM2.5 Maximum Concentrations
Meteorological


Data Years Total PM2.5 Fugitive PM2.5 Vehicle PM2.5
2013-2017 0.0878 0.0799 0.0079


Concentration (μg/m3)


PM2.5 Concentration (μg/m3)







 


 
 


 
 
  


Pinole Vista 1500 Fitzgerarld Drive, Pinole, CA - I-80 Cancer Risk & PM2.5
Impacts at Construction MEI -  1.5 meter receptor height
30 Year Residential Exposure


Cancer Risk Calculation Method
Cancer Risk (per million) =CPF x  Inhalation Dose x ASF x ED/AT x  FAH x 1.0E6


Where: CPF = Cancer potency factor (mg/kg-day)
-1 


ASF = Age sensitivity factor for specified age group
ED = Exposure duration (years)
AT = Averaging time for lifetime cancer risk (years)
FAH = Fraction of time spent at home (unitless)


Inhalation Dose = Cair x DBR x A x (EF/365) x 10
-6


Where: Cair = concentration in air (μg/m
3
)


DBR = daily breathing rate (L/kg body weight-day)
A = Inhalation absorption factor
EF = Exposure frequency (days/year)


10
-6


 = Conversion factor


Cancer Potency Factors (mg/kg-day)
-1


CPF
1.10E+00


Vehicle TOG Exhaust 6.28E-03
Vehicle TOG Evaporative 3.70E-04


Values


Infant/Child Adult


Age --> 3rd Trimester 0 - 2 2 - 16 16 - 30
Parameter


ASF = 10 10 3 1
DBR* = 361 1090 572 261


A = 1 1 1 1
EF = 350 350 350 350


AT = 70 70 70 70
FAH = 1.00 1.00 1.00 0.73


* 95th percentile breathing rates for infants and 80th percentile for children and adults


Construction Cancer Risk by Year - Maximum Impact Receptor Location


Exposure


Exposure Duration DPM
Exhaust 


TOG
Evaporative 


TOG DPM
Year (years) Age


0 0.25 -0.25 - 0* 10 0.0041 0.1008 0.0815 0.056 0.008 0.0004 0.06
Hazard 
Index 


Fugitive 
PM2.5 


Total 
PM2.5 


1 1 0 - 1 10 0.0041 0.1008 0.0815 0.672 0.095 0.0045 0.77 0.001 0.08 0.09
2 1 1 - 2 10 0.0041 0.1008 0.0815 0.672 0.095 0.0045 0.77
3 1 2 - 3 3 0.0041 0.1008 0.0815 0.106 0.015 0.0007 0.12
4 1 3 - 4 3 0.0041 0.1008 0.0815 0.106 0.015 0.0007 0.12
5 1 4 - 5 3 0.0041 0.1008 0.0815 0.106 0.015 0.0007 0.12
6 1 5 - 6 3 0.0041 0.1008 0.0815 0.106 0.015 0.0007 0.12
7 1 6 - 7 3 0.0041 0.1008 0.0815 0.106 0.015 0.0007 0.12
8 1 7 - 8 3 0.0041 0.1008 0.0815 0.106 0.015 0.0007 0.12
9 1 8 - 9 3 0.0041 0.1008 0.0815 0.106 0.015 0.0007 0.12
10 1 9 - 10 3 0.0041 0.1008 0.0815 0.106 0.015 0.0007 0.12
11 1 10 - 11 3 0.0041 0.1008 0.0815 0.106 0.015 0.0007 0.12
12 1 11 - 12 3 0.0041 0.1008 0.0815 0.106 0.015 0.0007 0.12
13 1 12 - 13 3 0.0041 0.1008 0.0815 0.106 0.015 0.0007 0.12
14 1 13 - 14 3 0.0041 0.1008 0.0815 0.106 0.015 0.0007 0.12
15 1 14 - 15 3 0.0041 0.1008 0.0815 0.106 0.015 0.0007 0.12
16 1 15 - 16 3 0.0041 0.1008 0.0815 0.106 0.015 0.0007 0.12
17 1 16-17 1 0.0041 0.1008 0.0815 0.012 0.002 0.0001 0.01
18 1 17-18 1 0.0041 0.1008 0.0815 0.012 0.002 0.0001 0.01
19 1 18-19 1 0.0041 0.1008 0.0815 0.012 0.002 0.0001 0.01
20 1 19-20 1 0.0041 0.1008 0.0815 0.012 0.002 0.0001 0.01
21 1 20-21 1 0.0041 0.1008 0.0815 0.012 0.002 0.0001 0.01
22 1 21-22 1 0.0041 0.1008 0.0815 0.012 0.002 0.0001 0.01
23 1 22-23 1 0.0041 0.1008 0.0815 0.012 0.002 0.0001 0.01
24 1 23-24 1 0.0041 0.1008 0.0815 0.012 0.002 0.0001 0.01
25 1 24-25 1 0.0041 0.1008 0.0815 0.012 0.002 0.0001 0.01
26 1 25-26 1 0.0041 0.1008 0.0815 0.012 0.002 0.0001 0.01
27 1 26-27 1 0.0041 0.1008 0.0815 0.012 0.002 0.0001 0.01
28 1 27-28 1 0.0041 0.1008 0.0815 0.012 0.002 0.0001 0.01
29 1 28-29 1 0.0041 0.1008 0.0815 0.012 0.002 0.0001 0.01
30 1 29-30 1 0.0041 0.1008 0.0815 0.012 0.002 0.0001 0.01


Total Increased Cancer Risk 3.04 0.428 0.020 3.49
*  Third trimester of pregnancy


TAC
DPM


Maximum - Exposure Information Concentration (ug/m3) Cancer Risk (per million)


2031


Maximum 


2022
2022
2023
2024
2025


TOTAL


Year


Age 
Sensitivity 


Factor
Exhaust 


TOG
Evaporative 


TOG


2026
2027
2028
2029
2030


2043


2032
2033
2034
2035
2036
2037
2038
2039
2040
2041
2042


2050
2051


2044
2045
2046
2047
2048
2049







 


 
 


CT-EMFAC2017 Emissions Factors for Fitzgerald Drive - 2022 
 
 File Name: Fitzgerald ‐ 1500 Fitzgerald Dr ‐ Contra Costa (SF) ‐ 2022 ‐ Annual.EF


CT‐EMFAC2017 Version: 1.0.2.27401


 Run Date:


Area: Contra Costa (SF)


Analysis Year: 2022


 Season: Annual


=======================================================================


Vehicle Category


VMT 


Fraction    


Diesel VMT 


Fraction


Gas VMT 


Fraction


                


Across 


Category 


Within 


Category 


Within 


Category 


         Truck 1 0.017 0.511 0.489


         Truck 2 0.019 0.937 0.048


       Non‐Truck 0.964 0.014 0.97


=======================================================================


               Road Type: Major/Collector


     Silt Loading Factor:            CARB 0.032 g/m2


Precipitation Correction:            CARB P = 60 days N = 365 days


=======================================================================


Fleet Average Running Exhaust Emission Factors (grams/veh‐mile)


       Pollutant Name    <= 5 mph     10 mph      15 mph      20 mph      25 mph      30 mph      35 mph      40 mph


                PM2.5 0.010606 0.007045 0.004834 0.003486 0.002684 0.002196 0.001904 0.001751


                  TOG 0.229321 0.150647 0.100701 0.070812 0.05337 0.042417 0.035381 0.03098


            Diesel PM 0.001887 0.001582 0.001203 0.000941 0.000804 0.000732 0.000703 0.000711


=======================================================================


Fleet Average Running Loss Emission Factors (grams/veh‐hour)


       Pollutant Name Emission Factor


                  TOG 1.560691


=======================================================================


Fleet Average Tire Wear Factors (grams/veh‐mile)


       Pollutant Name Emission Factor


                PM2.5 0.002106


=======================================================================


Fleet Average Brake Wear Factors (grams/veh‐mile)


       Pollutant Name Emission Factor


                PM2.5 0.016807


=======================================================================


Fleet Average Road Dust Factors (grams/veh‐mile)


       Pollutant Name Emission Factor


                PM2.5 0.015084


=============================END=======================================


10/14/2021 14:51







 


 
 


Fitzgerald Drive Traffic Emissions and Health Risk Calculations 
 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


Analysis Year =   2022


2021 Caltrans 2022


Vehicle Vehicles Vehicles


Type (veh/day) (veh/day)


Truck 1 (MDT) 428 433


Truck 2 (HDT) 115 116


Non‐Truck 14,596 14,742


Total 15,140 15,291


1.01


Vehicles/Direction 7,646


Avg Vehicles/Hour/Direction 319


Traffic Data Year =   2021
Project Traffic Report Provided ADT Total


  AADT Total Truck


Fi tzgera ld Drive & Project Driveway 15,140 544


Percent of Total Vehicles 3.59%


1.00%


Increase From  2021


Traffic Increase per Year (%) = 







 


 
 


 
 


 
 


Pinole Vista 1500 Fitzgerarld Drive, Pinole, CA ‐ Offsite Residential Roadway Modeling


Cumulative Operation ‐ Fitzgerald Drive


DPM Modeling ‐ Roadway Links, Traffic Volumes, and DPM Emissions


Year = 2022


Road Link Description Direction No. Lanes


Link 


Length   


(m)


Link 


Length   


(mi)


Link 


Width    


(m)


Link 


Width 


(ft)


Release 


Height    


( m)


Average 


Speed  


(mph)


Average 


Vehicles 


per Day


DPM_EB_FIT Fitzgerald Drive Eastbound EB 2 762.9 0.47 13.3 43.7 3.4 30 7,646


DPM_WB_FIT Fitzgerald Drive Westbound WB 2 762.1 0.47 13.3 43.7 3.4 30 7,646
Total 15,291


Emission Factors ‐ DPM


Speed Category  1 2 3 4


Travel Speed (mph)  30


Emissions per Vehicle (g/VMT)  0.00073


Emisson Factors from CT‐EMFAC2017


2022 Hourly Traffic Volumes and DPM Emissions ‐ DPM_EB_FIT


Hour


% Per 


Hour VPH g/s Hour


% Per 


Hour VPH g/s Hour


% Per 


Hour VPH g/s


1 3.55% 271 2.62E‐05 9 7.44% 569 5.48E‐05 17 6.41% 490 4.72E‐05


2 2.43% 186 1.79E‐05 10 6.58% 503 4.85E‐05 18 4.72% 361 3.48E‐05


3 2.99% 229 2.20E‐05 11 5.74% 439 4.23E‐05 19 2.37% 181 1.75E‐05


4 3.09% 236 2.28E‐05 12 6.02% 460 4.44E‐05 20 1.06% 81 7.81E‐06


5 2.06% 158 1.52E‐05 13 5.46% 417 4.02E‐05 21 2.73% 209 2.01E‐05


6 2.90% 222 2.14E‐05 14 5.55% 424 4.09E‐05 22 3.57% 273 2.63E‐05


7 6.66% 509 4.91E‐05 15 4.54% 347 3.35E‐05 23 2.26% 173 1.67E‐05


8 5.85% 447 4.31E‐05 16 5.10% 390 3.76E‐05 24 0.95% 73 7.00E‐06
Total 7,648


2022 Hourly Traffic Volumes Per Direction and DPM Emissions ‐ DPM_WB_FIT


Hour


% Per 


Hour VPH g/mile Hour


% Per 


Hour VPH g/mile Hour


% Per 


Hour VPH g/mile


1 3.55% 271 2.61E‐05 9 7.44% 569 5.48E‐05 17 6.41% 490 4.72E‐05


2 2.43% 186 1.79E‐05 10 6.58% 503 4.84E‐05 18 4.72% 361 3.47E‐05


3 2.99% 229 2.20E‐05 11 5.74% 439 4.23E‐05 19 2.37% 181 1.74E‐05


4 3.09% 236 2.27E‐05 12 6.02% 460 4.43E‐05 20 1.06% 81 7.80E‐06


5 2.06% 158 1.52E‐05 13 5.46% 417 4.02E‐05 21 2.73% 209 2.01E‐05


6 2.90% 222 2.13E‐05 14 5.55% 424 4.09E‐05 22 3.57% 273 2.63E‐05


7 6.66% 509 4.90E‐05 15 4.54% 347 3.34E‐05 23 2.26% 173 1.66E‐05


8 5.85% 447 4.31E‐05 16 5.10% 390 3.75E‐05 24 0.95% 73 6.99E‐06
Total 7,648







 


 
 


 
 


 
 


Pinole Vista 1500 Fitzgerarld Drive, Pinole, CA ‐ Offsite Residential Roadway Modeling


Cumulative Operation ‐ Fitzgerald Drive


PM2.5 Modeling ‐ Roadway Links, Traffic Volumes, and PM2.5 Emissions


Year = 2022


Road Link Description Direction


No. 


Lanes


Link 


Length    


(m)


Link 


Length   


(mi)


Link 


Width    


(m)


Link 


Width 


(ft)


Release 


Height    


( m)


Average 


Speed  


(mph)


Average 


Vehicles 


per Day


PM25_EB_FIT Fitzgerald Drive Eastbound EB 2 762.9 0.47 13.3 44 1.3 30 7,646


PM25_WB_FIT


Fitzgerald Drive 


Westbound WB 2 762.1 0.47 13.3 44 1.3 30 7,646
Total 15,291


Emission Factors ‐ PM2.5


Speed Category  1 2 3 4


Travel Speed (mph)  30


Emissions per Vehicle (g/VMT)  0.002196


Emisson Factors from CT‐EMFAC2017


2022 Hourly Traffic Volumes and PM2.5 Emissions ‐ PM25_EB_FIT


Hour


% Per 


Hour VPH g/s Hour


% Per 


Hour VPH g/s Hour


% Per 


Hour VPH g/s


1 1.14% 87 2.52E‐05 9 7.15% 547 1.58E‐04 17 7.44% 569 1.64E‐04


2 0.42% 32 9.29E‐06 10 4.36% 333 9.64E‐05 18 8.22% 628 1.82E‐04


3 0.43% 33 9.51E‐06 11 4.65% 356 1.03E‐04 19 5.68% 434 1.26E‐04


4 0.26% 20 5.75E‐06 12 5.86% 448 1.30E‐04 20 4.26% 326 9.42E‐05


5 0.50% 38 1.11E‐05 13 6.12% 468 1.35E‐04 21 3.24% 248 7.16E‐05


6 0.90% 69 1.99E‐05 14 6.01% 460 1.33E‐04 22 3.28% 251 7.25E‐05


7 3.81% 291 8.42E‐05 15 6.98% 534 1.54E‐04 23 2.45% 187 5.42E‐05


8 7.79% 596 1.72E‐04 16 7.18% 549 1.59E‐04 24 1.87% 143 4.13E‐05
Total 7,646


2022 Hourly Traffic Volumes Per Direction and PM2.5 Emissions ‐ PM25_WB_FIT


Hour


% Per 


Hour VPH g/mile Hour


% Per 


Hour VPH g/mile Hour


% Per 


Hour VPH g/mile


1 1.14% 87 2.52E‐05 9 7.15% 547 1.58E‐04 17 7.44% 569 1.64E‐04


2 0.42% 32 9.28E‐06 10 4.36% 333 9.63E‐05 18 8.22% 628 1.82E‐04


3 0.43% 33 9.50E‐06 11 4.65% 356 1.03E‐04 19 5.68% 434 1.25E‐04


4 0.26% 20 5.74E‐06 12 5.86% 448 1.29E‐04 20 4.26% 326 9.41E‐05


5 0.50% 38 1.10E‐05 13 6.12% 468 1.35E‐04 21 3.24% 248 7.16E‐05


6 0.90% 69 1.99E‐05 14 6.01% 460 1.33E‐04 22 3.28% 251 7.24E‐05


7 3.81% 291 8.41E‐05 15 6.98% 534 1.54E‐04 23 2.45% 187 5.41E‐05


8 7.79% 596 1.72E‐04 16 7.18% 549 1.59E‐04 24 1.87% 143 4.13E‐05
Total 7,646







 


 
 


 
 


 
 


Pinole Vista 1500 Fitzgerarld Drive, Pinole, CA ‐ Offsite Residential Roadway Modeling


Cumulative Operation ‐ Fitzgerald Drive


TOG Exhaust Modeling ‐ Roadway Links, Traffic Volumes, and TOG Exhaust Emissions


Year = 2022


Road Link Description Direction


No. 


Lanes


Link 


Length  


(m)


Link 


Length   


(mi)


Link 


Width    


(m)


Link 


Width 


(ft)


Release 


Height    


( m)


Average 


Speed  


(mph)


Average 


Vehicles 


per Day


TEXH_EB_FIT Fitzgerald Drive Eastbound EB 2 762.9 0.47 13.3 44 1.3 30 7,646


TEXH_WB_FIT Fitzgerald Drive Westbound WB 2 762.1 0.47 13.3 44 1.3 30 7,646
Total 15,291


Emission Factors ‐ TOG Exhaust


Speed Category  1 2 3 4


Travel Speed (mph)  30


Emissions per Vehicle (g/VMT)  0.04242


Emisson Factors from CT‐EMFAC2017


2022 Hourly Traffic Volumes and TOG Exhaust Emissions ‐ TEXH_EB_FIT


Hour


% Per 


Hour VPH g/s Hour


% Per 


Hour VPH g/s Hour


% Per 


Hour VPH g/s


1 1.14% 87 4.87E‐04 9 7.15% 547 3.05E‐03 17 7.44% 569 3.18E‐03


2 0.42% 32 1.79E‐04 10 4.36% 333 1.86E‐03 18 8.22% 628 3.51E‐03


3 0.43% 33 1.84E‐04 11 4.65% 356 1.99E‐03 19 5.68% 434 2.43E‐03


4 0.26% 20 1.11E‐04 12 5.86% 448 2.50E‐03 20 4.26% 326 1.82E‐03


5 0.50% 38 2.14E‐04 13 6.12% 468 2.61E‐03 21 3.24% 248 1.38E‐03


6 0.90% 69 3.84E‐04 14 6.01% 460 2.57E‐03 22 3.28% 251 1.40E‐03


7 3.81% 291 1.63E‐03 15 6.98% 534 2.98E‐03 23 2.45% 187 1.05E‐03


8 7.79% 596 3.33E‐03 16 7.18% 549 3.07E‐03 24 1.87% 143 7.99E‐04
Total 7,646


2022 Hourly Traffic Volumes Per Direction and TOG Exhaust Emissions ‐ TEXH_WB_FIT


Hour


% Per 


Hour VPH g/mile Hour


% Per 


Hour VPH g/mile Hour


% Per 


Hour VPH g/mile


1 1.14% 87 4.86E‐04 9 7.15% 547 3.05E‐03 17 7.44% 569 3.17E‐03


2 0.42% 32 1.79E‐04 10 4.36% 333 1.86E‐03 18 8.22% 628 3.51E‐03


3 0.43% 33 1.83E‐04 11 4.65% 356 1.98E‐03 19 5.68% 434 2.42E‐03


4 0.26% 20 1.11E‐04 12 5.86% 448 2.50E‐03 20 4.26% 326 1.82E‐03


5 0.50% 38 2.13E‐04 13 6.12% 468 2.61E‐03 21 3.24% 248 1.38E‐03


6 0.90% 69 3.84E‐04 14 6.01% 460 2.56E‐03 22 3.28% 251 1.40E‐03


7 3.81% 291 1.63E‐03 15 6.98% 534 2.98E‐03 23 2.45% 187 1.05E‐03


8 7.79% 596 3.32E‐03 16 7.18% 549 3.06E‐03 24 1.87% 143 7.98E‐04
Total 7,646







 


 
 


 
 


 
 


Pinole Vista 1500 Fitzgerarld Drive, Pinole, CA ‐ Offsite Residential Roadway Modeling


Cumulative Operation ‐ Fitzgerald Drive


TOG Evaporative Emissions Modeling ‐ Roadway Links, Traffic Volumes, and TOG Evaporative Emissions


Year = 2022


Road Link Description Direction


No. 


Lanes


Link 


Length  


(m)


Link 


Length   


(mi)


Link 


Width    


(m)


Link 


Width 


(ft)


Release 


Height    


( m)


Average 


Speed  


(mph)


Average 


Vehicles 


per Day


TEVAP_EB_FIT Fitzgerald Drive Eastbound EB 2 762.9 0.47 13.3 44 1.3 30 7,646


TEVAP_WB_FIT Fitzgerald Drive Westbound WB 2 762.1 0.47 13.3 44 1.3 30 7,646
Total 15,291


Emission Factors ‐ PM2.5 ‐ Evaporative TOG


Speed Category  1 2 3 4


Travel Speed (mph)  30


Emissions per Vehicle per Hour (g/hour) 1.56069


Emissions per Vehicle per Mile (g/VMT)  0.05202


Emisson Factors from CT‐EMFAC2017


2022 Hourly Traffic Volumes and TOG Evaporative Emissions ‐ TEVAP_EB_FIT


Hour


% Per 


Hour VPH g/s Hour


% Per 


Hour VPH g/s Hour


% Per 


Hour VPH g/s


1 1.14% 87 5.97E‐04 9 7.15% 547 3.74E‐03 17 7.44% 569 3.90E‐03


2 0.42% 32 2.20E‐04 10 4.36% 333 2.28E‐03 18 8.22% 628 4.31E‐03


3 0.43% 33 2.25E‐04 11 4.65% 356 2.44E‐03 19 5.68% 434 2.97E‐03


4 0.26% 20 1.36E‐04 12 5.86% 448 3.07E‐03 20 4.26% 326 2.23E‐03


5 0.50% 38 2.62E‐04 13 6.12% 468 3.21E‐03 21 3.24% 248 1.70E‐03


6 0.90% 69 4.71E‐04 14 6.01% 460 3.15E‐03 22 3.28% 251 1.72E‐03


7 3.81% 291 2.00E‐03 15 6.98% 534 3.66E‐03 23 2.45% 187 1.28E‐03


8 7.79% 596 4.08E‐03 16 7.18% 549 3.76E‐03 24 1.87% 143 9.79E‐04
Total 7,646


2022 Hourly Traffic Volumes Per Direction and TOG Evaporative Emissions ‐ TEVAP_WB_FIT


Hour


% Per 


Hour VPH g/mile Hour


% Per 


Hour VPH g/mile Hour


% Per 


Hour VPH g/mile


1 1.14% 87 5.96E‐04 9 7.15% 547 3.74E‐03 17 7.44% 569 3.89E‐03


2 0.42% 32 2.20E‐04 10 4.36% 333 2.28E‐03 18 8.22% 628 4.30E‐03


3 0.43% 33 2.25E‐04 11 4.65% 356 2.43E‐03 19 5.68% 434 2.97E‐03


4 0.26% 20 1.36E‐04 12 5.86% 448 3.07E‐03 20 4.26% 326 2.23E‐03


5 0.50% 38 2.62E‐04 13 6.12% 468 3.20E‐03 21 3.24% 248 1.70E‐03


6 0.90% 69 4.71E‐04 14 6.01% 460 3.14E‐03 22 3.28% 251 1.72E‐03


7 3.81% 291 1.99E‐03 15 6.98% 534 3.65E‐03 23 2.45% 187 1.28E‐03


8 7.79% 596 4.08E‐03 16 7.18% 549 3.76E‐03 24 1.87% 143 9.78E‐04
Total 7,646







 


 
 


 
 


 
 


Pinole Vista 1500 Fitzgerarld Drive, Pinole, CA ‐ Offsite Residential Roadway Modeling


Cumulative Operation ‐ Fitzgerald Drive


Fugitive Road PM2.5 Modeling ‐ Roadway Links, Traffic Volumes, and Fugitive Road PM2.5 Emissions


Year = 2022


Road Link Description Direction


No. 


Lanes


Link 


Length  


(m)


Link 


Length   


(mi)


Link 


Width    


(m)


Link 


Width 


(ft)


Release 


Height    


( m)


Average 


Speed  


(mph)


Average 


Vehicles 


per Day


FUG_EB_FIT Fitzgerald Drive Eastbound EB 2 762.9 0.47 13.3 44 1.3 30 7,646


FUG_WB_FIT


Fitzgerald Drive 


Westbound WB 2 762.1 0.47 13.3 44 1.3 30 7,646
Total 15,291


Emission Factors ‐ Fugitive PM2.5


Speed Category  1 2 3 4


Travel Speed (mph)  30


Tire Wear ‐ Emissions per Vehicle (g/VMT)  0.00211


Brake Wear ‐ Emissions per Vehicle (g/VMT)  0.01681


Road Dust ‐ Emissions per Vehicle (g/VMT)  0.01508


Total Fugitive PM2.5 ‐ Emissions per Vehicle (g/VMT)  0.03400


Emisson Factors from CT‐EMFAC2017


2022 Hourly Traffic Volumes and Fugitive PM2.5 Emissions ‐ FUG_EB_FIT


Hour


% Per 


Hour VPH g/s Hour


% Per 


Hour VPH g/s Hour


% Per 


Hour VPH g/s


1 1.14% 87 3.90E‐04 9 7.15% 547 2.45E‐03 17 7.44% 569 2.55E‐03


2 0.42% 32 1.44E‐04 10 4.36% 333 1.49E‐03 18 8.22% 628 2.81E‐03


3 0.43% 33 1.47E‐04 11 4.65% 356 1.59E‐03 19 5.68% 434 1.94E‐03


4 0.26% 20 8.90E‐05 12 5.86% 448 2.01E‐03 20 4.26% 326 1.46E‐03


5 0.50% 38 1.71E‐04 13 6.12% 468 2.09E‐03 21 3.24% 248 1.11E‐03


6 0.90% 69 3.08E‐04 14 6.01% 460 2.06E‐03 22 3.28% 251 1.12E‐03


7 3.81% 291 1.30E‐03 15 6.98% 534 2.39E‐03 23 2.45% 187 8.39E‐04


8 7.79% 596 2.67E‐03 16 7.18% 549 2.46E‐03 24 1.87% 143 6.40E‐04
Total 7,646


2022 Hourly Traffic Volumes Per Direction and Fugitive PM2.5 Emissions ‐ FUG_WB_FIT


Hour


% Per 


Hour VPH g/mile Hour


% Per 


Hour VPH g/mile Hour


% Per 


Hour VPH g/mile


1 1.14% 87 3.90E‐04 9 7.15% 547 2.44E‐03 17 7.44% 569 2.54E‐03


2 0.42% 32 1.44E‐04 10 4.36% 333 1.49E‐03 18 8.22% 628 2.81E‐03


3 0.43% 33 1.47E‐04 11 4.65% 356 1.59E‐03 19 5.68% 434 1.94E‐03


4 0.26% 20 8.89E‐05 12 5.86% 448 2.00E‐03 20 4.26% 326 1.46E‐03


5 0.50% 38 1.71E‐04 13 6.12% 468 2.09E‐03 21 3.24% 248 1.11E‐03


6 0.90% 69 3.08E‐04 14 6.01% 460 2.05E‐03 22 3.28% 251 1.12E‐03


7 3.81% 291 1.30E‐03 15 6.98% 534 2.39E‐03 23 2.45% 187 8.38E‐04


8 7.79% 596 2.66E‐03 16 7.18% 549 2.45E‐03 24 1.87% 143 6.39E‐04
Total 7,646







 


 
 


 
 


Pinole Vista 1500 Fitzgerarld Drive, Pinole, CA - Fitzgerald Drive Traffic - TACs & PM2.5
AERMOD Risk Modeling Parameters and Maximum Concentrations
at Construction MEI Receptor (1.5m receptor height) 


Emission Year 2022
Receptor Information Construction MEI receptor
Number of Receptors 1
Receptor Height 1.5 meters 
Receptor Distances At Construction MEI location


Meteorological Conditions
BAQMD Phillips Hillcrest Met Data 2013-2017
Land Use Classification Urban
Wind Speed Variable
Wind Direction Variable


Construction MEI Cancer Risk Maximum Concentrations
Meteorological


Data Years DPM Exhaust TOG Evaporative TOG
2013-2017 0.0005 0.0259 0.0317


Construction MEI PM2.5 Maximum Concentrations
Meteorological


Data Years Total PM2.5 Fugitive PM2.5 Vehicle PM2.5
2013-2017 0.0221 0.0208 0.0013


Concentration (μg/m3)


PM2.5 Concentration (μg/m3)







 


 
 


 
 
  


Pinole Vista 1500 Fitzgerarld Drive, Pinole, CA - Fitzgerald Drive Cancer Risk & PM2.5
Impacts at Construction MEI -  1.5 meter receptor height
30 Year Residential Exposure


Cancer Risk Calculation Method
Cancer Risk (per million) =CPF x  Inhalation Dose x ASF x ED/AT x  FAH x 1.0E6


Where: CPF = Cancer potency factor (mg/kg-day)
-1 


ASF = Age sensitivity factor for specified age group
ED = Exposure duration (years)
AT = Averaging time for lifetime cancer risk (years)
FAH = Fraction of time spent at home (unitless)


Inhalation Dose = Cair x DBR x A x (EF/365) x 10
-6


Where: Cair = concentration in air (μg/m
3
)


DBR = daily breathing rate (L/kg body weight-day)
A = Inhalation absorption factor
EF = Exposure frequency (days/year)


10
-6


 = Conversion factor


Cancer Potency Factors (mg/kg-day)
-1


CPF
1.10E+00


Vehicle TOG Exhaust 6.28E-03
Vehicle TOG Evaporative 3.70E-04


Values


Infant/Child Adult


Age --> 3rd Trimester 0 - 2 2 - 16 16 - 30
Parameter


ASF = 10 10 3 1
DBR* = 361 1090 572 261


A = 1 1 1 1
EF = 350 350 350 350


AT = 70 70 70 70
FAH = 1.00 1.00 1.00 0.73


* 95th percentile breathing rates for infants and 80th percentile for children and adults


Construction Cancer Risk by Year - Maximum Impact Receptor Location


Exposure


Exposure Duration DPM
Exhaust 


TOG
Evaporative 


TOG DPM
Year (years) Age


0 0.25 -0.25 - 0* 10 0.0005 0.0259 0.0317 0.007 0.002 0.0001 0.01
Hazard 
Index 


Fugitive 
PM2.5 


Total 
PM2.5 


1 1 0 - 1 10 0.0005 0.0259 0.0317 0.080 0.024 0.0018 0.11 0.0001 0.02 0.02
2 1 1 - 2 10 0.0005 0.0259 0.0317 0.080 0.024 0.0018 0.11
3 1 2 - 3 3 0.0005 0.0259 0.0317 0.013 0.004 0.0003 0.02
4 1 3 - 4 3 0.0005 0.0259 0.0317 0.013 0.004 0.0003 0.02
5 1 4 - 5 3 0.0005 0.0259 0.0317 0.013 0.004 0.0003 0.02
6 1 5 - 6 3 0.0005 0.0259 0.0317 0.013 0.004 0.0003 0.02
7 1 6 - 7 3 0.0005 0.0259 0.0317 0.013 0.004 0.0003 0.02
8 1 7 - 8 3 0.0005 0.0259 0.0317 0.013 0.004 0.0003 0.02
9 1 8 - 9 3 0.0005 0.0259 0.0317 0.013 0.004 0.0003 0.02
10 1 9 - 10 3 0.0005 0.0259 0.0317 0.013 0.004 0.0003 0.02
11 1 10 - 11 3 0.0005 0.0259 0.0317 0.013 0.004 0.0003 0.02
12 1 11 - 12 3 0.0005 0.0259 0.0317 0.013 0.004 0.0003 0.02
13 1 12 - 13 3 0.0005 0.0259 0.0317 0.013 0.004 0.0003 0.02
14 1 13 - 14 3 0.0005 0.0259 0.0317 0.013 0.004 0.0003 0.02
15 1 14 - 15 3 0.0005 0.0259 0.0317 0.013 0.004 0.0003 0.02
16 1 15 - 16 3 0.0005 0.0259 0.0317 0.013 0.004 0.0003 0.02
17 1 16-17 1 0.0005 0.0259 0.0317 0.001 0.000 0.0000 0.00
18 1 17-18 1 0.0005 0.0259 0.0317 0.001 0.000 0.0000 0.00
19 1 18-19 1 0.0005 0.0259 0.0317 0.001 0.000 0.0000 0.00
20 1 19-20 1 0.0005 0.0259 0.0317 0.001 0.000 0.0000 0.00
21 1 20-21 1 0.0005 0.0259 0.0317 0.001 0.000 0.0000 0.00
22 1 21-22 1 0.0005 0.0259 0.0317 0.001 0.000 0.0000 0.00
23 1 22-23 1 0.0005 0.0259 0.0317 0.001 0.000 0.0000 0.00
24 1 23-24 1 0.0005 0.0259 0.0317 0.001 0.000 0.0000 0.00
25 1 24-25 1 0.0005 0.0259 0.0317 0.001 0.000 0.0000 0.00
26 1 25-26 1 0.0005 0.0259 0.0317 0.001 0.000 0.0000 0.00
27 1 26-27 1 0.0005 0.0259 0.0317 0.001 0.000 0.0000 0.00
28 1 27-28 1 0.0005 0.0259 0.0317 0.001 0.000 0.0000 0.00
29 1 28-29 1 0.0005 0.0259 0.0317 0.001 0.000 0.0000 0.00
30 1 29-30 1 0.0005 0.0259 0.0317 0.001 0.000 0.0000 0.00


Total Increased Cancer Risk 0.36 0.110 0.008 0.48
*  Third trimester of pregnancy


TAC
DPM


Maximum - Exposure Information Concentration (ug/m3) Cancer Risk (per million)


2031


Maximum 


2022
2022
2023
2024
2025


TOTAL


Year


Age 
Sensitivity 


Factor
Exhaust 


TOG
Evaporative 


TOG


2026
2027
2028
2029
2030


2043


2032
2033
2034
2035
2036
2037
2038
2039
2040
2041
2042


2050
2051


2044
2045
2046
2047
2048
2049







 


 
 


CT-EMFAC2017 Emissions Factors for I-80 - 2025 
 


 
 
  


 File Name: I‐80 ‐ 1500 Fitzgerald Dr ‐ Contra Costa (SF) ‐ 2025 ‐ Annual.EF


CT‐EMFAC2017 Version: 1.0.2.27401


 Run Date:


Area: Contra Costa (SF)


Analysis Year: 2025


 Season: Annual


=======================================================================


Vehicle Category


VMT 


Fraction    


Diesel VMT 


Fraction


Gas VMT 


Fraction


                


Across 


Category 


Within 


Category 


Within 


Category 


         Truck 1 0.031 0.524 0.476


         Truck 2 0.029 0.932 0.051


       Non‐Truck 0.94 0.015 0.959


=======================================================================


               Road Type: Major/Collector


     Silt Loading Factor:            CARB 0.015 g/m2


Precipitation Correction:            CARB P = 60 days N = 365 days


=======================================================================


Fleet Average Running Exhaust Emission Factors (grams/veh‐mile)


       Pollutant Name    <= 5 mph     10 mph      15 mph      20 mph      25 mph      30 mph      35 mph      40 mph      45 mph      50 mph      55 mph      60 mph      65 mph      70 mph


                PM2.5 0.009013 0.005924 0.004067 0.002942 0.002257 0.001844 0.001606 0.00149 0.001468 0.001525 0.001655 0.001863 0.002158 0.002265


                  TOG 0.183897 0.120999 0.080445 0.056236 0.042355 0.03372 0.028192 0.024746 0.022811 0.022091 0.022486 0.024103 0.027182 0.029435


            Diesel PM 0.001435 0.00117 0.00091 0.000731 0.000624 0.000572 0.000562 0.000588 0.000645 0.000734 0.000853 0.000994 0.001156 0.001156


=======================================================================


Fleet Average Running Loss Emission Factors (grams/veh‐hour)


       Pollutant Name Emission Factor


                  TOG 1.405525


=======================================================================


Fleet Average Tire Wear Factors (grams/veh‐mile)


       Pollutant Name Emission Factor


                PM2.5 0.002165


=======================================================================


Fleet Average Brake Wear Factors (grams/veh‐mile)


       Pollutant Name Emission Factor


                PM2.5 0.01732


=======================================================================


Fleet Average Road Dust Factors (grams/veh‐mile)


       Pollutant Name Emission Factor


                PM2.5 0.008229


=============================END=======================================


10/14/2021 14:49







 


 
 


I-80 Traffic Emissions and Health Risk Calculations 
 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


Analysis Year =   2025


2020 Caltrans 2025


Vehicle Vehicles Vehicles


Type (veh/day) (veh/day)


Truck 1 (MDT) 5,143 5,400


Truck 2 (HDT) 4,909 5,154


Non‐Truck 156,947 164,794


Total 166,999 175,349


1.05


Vehicles/Direction 87,674


Avg Vehicles/Hour/Direction 3,653


Traffic Data Year =   2020
Caltrans Truck AADT Total Trucks by Axle


  AADT Total Truck 2 3 4 5


O, Pinole, Appian Way 167,000 10,053 5,143 635 247 4,027


51.16% 6.32% 2.46% 40.06%


Percent of Total Vehicles 6.02% 3.08% 0.38% 0.15% 2.41%


1.00%


Increase From  2020


Traffic Increase per Year (%) = 







 


 
 


 
 


 
 


Pinole Vista 1500 Fitzgerarld Drive, Pinole, CA ‐ On‐Site Residential Roadway Modeling


Cumulative Operation ‐ I‐80


DPM Modeling ‐ Roadway Links, Traffic Volumes, and DPM Emissions


Year = 2025


Road Link Description Direction No. Lanes


Link 


Length   


(m)


Link 


Length   


(mi)


Link 


Width    


(m)


Link 


Width 


(ft)


Release 


Height    


( m)


Average 


Speed  


(mph)


Average 


Vehicles 


per Day


DPM_EB_I80 I‐80 Eastbound EB 4 660.9 0.41 20.6 67.7 3.4 Varied 87,674


DPM_WB_I80 I‐80 Westbound WB 4 640.6 0.40 20.6 67.7 3.4 Varied 87,674
Total 175,349


Emission Factors ‐ DPM


Speed Category  1 2 3 4


Travel Speed (mph)  65 35


Emissions per Vehicle (g/VMT)  0.00116 0.00056


Emisson Factors from CT‐EMFAC2017


2025 Hourly Traffic Volumes and DPM Emissions ‐ DPM_EB_I80


Hour


% Per 


Hour VPH g/s Hour


% Per 


Hour VPH g/s Hour


% Per 


Hour VPH g/s


1 1.54% 1346 1.78E‐04 9 4.33% 3795 2.43E‐04 17 7.27% 6377 4.09E‐04


2 0.95% 837 1.10E‐04 10 4.46% 3913 5.16E‐04 18 6.99% 6127 3.93E‐04


3 0.75% 659 8.69E‐05 11 5.00% 4388 5.79E‐04 19 6.44% 5642 7.44E‐04


4 0.67% 585 7.71E‐05 12 5.59% 4897 6.46E‐04 20 5.47% 4799 6.33E‐04


5 0.96% 844 1.11E‐04 13 6.26% 5489 7.24E‐04 21 4.50% 3948 5.21E‐04


6 1.74% 1522 2.01E‐04 14 6.76% 5926 7.81E‐04 22 3.53% 3099 4.09E‐04


7 2.73% 2395 3.16E‐04 15 7.65% 6704 8.84E‐04 23 2.81% 2460 3.24E‐04


8 3.81% 3338 2.14E‐04 16 7.60% 6662 8.79E‐04 24 2.19% 1923 2.54E‐04
Total 87,674


2025 Hourly Traffic Volumes Per Direction and DPM Emissions ‐ DPM_WB_I80


Hour


% Per 


Hour VPH g/mile Hour


% Per 


Hour VPH g/mile Hour


% Per 


Hour VPH g/mile


1 0.97% 851 1.09E‐04 9 5.37% 4710 2.93E‐04 17 5.49% 4816 2.99E‐04


2 0.74% 651 8.32E‐05 10 5.43% 4760 6.08E‐04 18 5.45% 4781 2.97E‐04


3 0.73% 639 8.17E‐05 11 5.67% 4972 6.35E‐04 19 4.77% 4181 5.34E‐04


4 1.19% 1040 1.33E‐04 12 5.72% 5016 6.41E‐04 20 4.18% 3664 4.68E‐04


5 3.26% 2861 3.66E‐04 13 5.79% 5078 6.49E‐04 21 3.62% 3177 4.06E‐04


6 5.88% 5152 6.59E‐04 14 5.85% 5126 6.55E‐04 22 3.15% 2766 3.54E‐04


7 5.76% 5054 6.46E‐04 15 5.76% 5051 6.46E‐04 23 2.48% 2171 2.77E‐04


8 5.60% 4907 3.05E‐04 16 5.54% 4860 6.21E‐04 24 1.59% 1390 1.78E‐04
Total 87,674







 


 
 


 
 


 
 


Pinole Vista 1500 Fitzgerarld Drive, Pinole, CA ‐ On‐Site Residential Roadway Modeling


Cumulative Operation ‐ I‐80


PM2.5 Modeling ‐ Roadway Links, Traffic Volumes, and PM2.5 Emissions


Year = 2025


Road Link Description Direction No. Lanes


Link 


Length    


(m)


Link 


Length   


(mi)


Link 


Width    


(m)


Link 


Width 


(ft)


Release 


Height    


( m)


Average 


Speed  


(mph)


Average 


Vehicles 


per Day


PM25_EB_I80 I‐80 Eastbound EB 4 660.9 0.41 20.6 68 1.3 Varied 87,674


PM25_WB_I80 I‐80 Westbound WB 4 640.6 0.40 20.6 68 1.3 Varied 87,674
Total 175,349


Emission Factors ‐ PM2.5


Speed Category  1 2 3 4


Travel Speed (mph)  65 35


Emissions per Vehicle (g/VMT)  0.002158 0.001606


Emisson Factors from CT‐EMFAC2017


2025 Hourly Traffic Volumes and PM2.5 Emissions ‐ PM25_EB_I80


Hour % Per Hour VPH g/s Hour


% Per 


Hour VPH g/s Hour


% Per 


Hour VPH g/s


1 1.54% 1346 3.31E‐04 9 4.33% 3795 6.95E‐04 17 7.27% 6377 1.17E‐03


2 0.95% 837 2.06E‐04 10 4.46% 3913 9.63E‐04 18 6.99% 6127 1.12E‐03


3 0.75% 659 1.62E‐04 11 5.00% 4388 1.08E‐03 19 6.44% 5642 1.39E‐03


4 0.67% 585 1.44E‐04 12 5.59% 4897 1.21E‐03 20 5.47% 4799 1.18E‐03


5 0.96% 844 2.08E‐04 13 6.26% 5489 1.35E‐03 21 4.50% 3948 9.72E‐04


6 1.74% 1522 3.75E‐04 14 6.76% 5926 1.46E‐03 22 3.53% 3099 7.63E‐04


7 2.73% 2395 5.89E‐04 15 7.65% 6704 1.65E‐03 23 2.81% 2460 6.06E‐04


8 3.81% 3338 6.11E‐04 16 7.60% 6662 1.64E‐03 24 2.19% 1923 4.73E‐04
Total 87,674


2025 Hourly Traffic Volumes Per Direction and PM2.5 Emissions ‐ PM25_WB_I80


Hour % Per Hour VPH g/mile Hour


% Per 


Hour VPH g/mile Hour


% Per 


Hour VPH g/mile


1 0.97% 851 2.03E‐04 9 5.37% 4710 8.36E‐04 17 5.49% 4816 8.55E‐04


2 0.74% 651 1.55E‐04 10 5.43% 4760 1.14E‐03 18 5.45% 4781 8.49E‐04


3 0.73% 639 1.53E‐04 11 5.67% 4972 1.19E‐03 19 4.77% 4181 9.98E‐04


4 1.19% 1040 2.48E‐04 12 5.72% 5016 1.20E‐03 20 4.18% 3664 8.74E‐04


5 3.26% 2861 6.83E‐04 13 5.79% 5078 1.21E‐03 21 3.62% 3177 7.58E‐04


6 5.88% 5152 1.23E‐03 14 5.85% 5126 1.22E‐03 22 3.15% 2766 6.60E‐04


7 5.76% 5054 1.21E‐03 15 5.76% 5051 1.21E‐03 23 2.48% 2171 5.18E‐04


8 5.60% 4907 8.71E‐04 16 5.54% 4860 1.16E‐03 24 1.59% 1390 3.32E‐04
Total 87,674







 


 
 


 
 


 
 


Pinole Vista 1500 Fitzgerarld Drive, Pinole, CA ‐ On‐Site Residential Roadway Modeling


Cumulative Operation ‐ I‐80


TOG Exhaust Modeling ‐ Roadway Links, Traffic Volumes, and TOG Exhaust Emissions


Year = 2025


Road Link Description Direction


No. 


Lanes


Link 


Length  


(m)


Link 


Length   


(mi)


Link 


Width    


(m)


Link 


Width 


(ft)


Release 


Height    


( m)


Average 


Speed  


(mph)


Average 


Vehicles 


per Day


TEXH_EB_I80 I‐80 Eastbound EB 4 660.9 0.41 20.6 68 1.3 Varied 87,674


TEXH_WB_I80 I‐80 Westbound WB 4 640.6 0.40 20.6 68 1.3 Varied 87,674
Total 175,349


Emission Factors ‐ TOG Exhaust


Speed Category  1 2 3 4


Travel Speed (mph)  65 35


Emissions per Vehicle (g/VMT)  0.02718 0.02819


Emisson Factors from CT‐EMFAC2017


2025 Hourly Traffic Volumes and TOG Exhaust Emissions ‐ TEXH_EB_I80


Hour


% Per 


Hour VPH g/s Hour


% Per 


Hour VPH g/s Hour


% Per 


Hour VPH g/s


1 1.54% 1346 4.17E‐03 9 4.33% 3795 1.22E‐02 17 7.27% 6377 2.05E‐02


2 0.95% 837 2.59E‐03 10 4.46% 3913 1.21E‐02 18 6.99% 6127 1.97E‐02


3 0.75% 659 2.04E‐03 11 5.00% 4388 1.36E‐02 19 6.44% 5642 1.75E‐02


4 0.67% 585 1.81E‐03 12 5.59% 4897 1.52E‐02 20 5.47% 4799 1.49E‐02


5 0.96% 844 2.62E‐03 13 6.26% 5489 1.70E‐02 21 4.50% 3948 1.22E‐02


6 1.74% 1522 4.72E‐03 14 6.76% 5926 1.84E‐02 22 3.53% 3099 9.61E‐03


7 2.73% 2395 7.43E‐03 15 7.65% 6704 2.08E‐02 23 2.81% 2460 7.63E‐03


8 3.81% 3338 1.07E‐02 16 7.60% 6662 2.07E‐02 24 2.19% 1923 5.96E‐03
Total 87,674


2025 Hourly Traffic Volumes Per Direction and TOG Exhaust Emissions ‐ TEXH_WB_I80


Hour


% Per 


Hour VPH g/mile Hour


% Per 


Hour VPH g/mile Hour


% Per 


Hour VPH g/mile


1 0.97% 851 2.56E‐03 9 5.37% 4710 1.47E‐02 17 5.49% 4816 1.50E‐02


2 0.74% 651 1.96E‐03 10 5.43% 4760 1.43E‐02 18 5.45% 4781 1.49E‐02


3 0.73% 639 1.92E‐03 11 5.67% 4972 1.49E‐02 19 4.77% 4181 1.26E‐02


4 1.19% 1040 3.13E‐03 12 5.72% 5016 1.51E‐02 20 4.18% 3664 1.10E‐02


5 3.26% 2861 8.60E‐03 13 5.79% 5078 1.53E‐02 21 3.62% 3177 9.55E‐03


6 5.88% 5152 1.55E‐02 14 5.85% 5126 1.54E‐02 22 3.15% 2766 8.31E‐03


7 5.76% 5054 1.52E‐02 15 5.76% 5051 1.52E‐02 23 2.48% 2171 6.52E‐03


8 5.60% 4907 1.53E‐02 16 5.54% 4860 1.46E‐02 24 1.59% 1390 4.18E‐03
Total 87,674







 


 
 


 
 


 
 


Pinole Vista 1500 Fitzgerarld Drive, Pinole, CA ‐ On‐Site Residential Roadway Modeling


Cumulative Operation ‐ I‐80


TOG Evaporative Emissions Modeling ‐ Roadway Links, Traffic Volumes, and TOG Evaporative Emissions


Year = 2025


Road Link Description Direction


No. 


Lanes


Link 


Length  


(m)


Link 


Length   


(mi)


Link 


Width    


(m)


Link 


Width 


(ft)


Release 


Height    


( m)


Average 


Speed  


(mph)


Average 


Vehicles 


per Day


TEVAP_EB_I80 I‐80 Eastbound EB 4 660.9 0.41 20.6 68 1.3 Varied 87,674


TEVAP_WB_I80 I‐80 Westbound WB 4 640.6 0.40 20.6 68 1.3 Varied 87,674
Total 175,349


Emission Factors ‐ PM2.5 ‐ Evaporative TOG


Speed Category  1 2 3 4


Travel Speed (mph)  65 35


Emissions per Vehicle per Hour (g/hour) 1.40553 1.40553


Emissions per Vehicle per Mile (g/VMT)  0.02162 0.04016


Emisson Factors from CT‐EMFAC2017


2025 Hourly Traffic Volumes and TOG Evaporative Emissions ‐ TEVAP_EB_I80


Hour


% Per 


Hour VPH g/s Hour


% Per 


Hour VPH g/s Hour


% Per 


Hour VPH g/s


1 1.54% 1346 3.32E‐03 9 4.33% 3795 1.74E‐02 17 7.27% 6377 2.92E‐02


2 0.95% 837 2.06E‐03 10 4.46% 3913 9.65E‐03 18 6.99% 6127 2.81E‐02


3 0.75% 659 1.63E‐03 11 5.00% 4388 1.08E‐02 19 6.44% 5642 1.39E‐02


4 0.67% 585 1.44E‐03 12 5.59% 4897 1.21E‐02 20 5.47% 4799 1.18E‐02


5 0.96% 844 2.08E‐03 13 6.26% 5489 1.35E‐02 21 4.50% 3948 9.74E‐03


6 1.74% 1522 3.75E‐03 14 6.76% 5926 1.46E‐02 22 3.53% 3099 7.64E‐03


7 2.73% 2395 5.91E‐03 15 7.65% 6704 1.65E‐02 23 2.81% 2460 6.07E‐03


8 3.81% 3338 1.53E‐02 16 7.60% 6662 1.64E‐02 24 2.19% 1923 4.74E‐03
Total 87,674


2025 Hourly Traffic Volumes Per Direction and TOG Evaporative Emissions ‐ TEVAP_WB_I80


Hour


% Per 


Hour VPH g/mile Hour


% Per 


Hour VPH g/mile Hour


% Per 


Hour VPH g/mile


1 0.97% 851 2.04E‐03 9 5.37% 4710 2.09E‐02 17 5.49% 4816 2.14E‐02


2 0.74% 651 1.56E‐03 10 5.43% 4760 1.14E‐02 18 5.45% 4781 2.12E‐02


3 0.73% 639 1.53E‐03 11 5.67% 4972 1.19E‐02 19 4.77% 4181 1.00E‐02


4 1.19% 1040 2.49E‐03 12 5.72% 5016 1.20E‐02 20 4.18% 3664 8.76E‐03


5 3.26% 2861 6.84E‐03 13 5.79% 5078 1.21E‐02 21 3.62% 3177 7.60E‐03


6 5.88% 5152 1.23E‐02 14 5.85% 5126 1.23E‐02 22 3.15% 2766 6.61E‐03


7 5.76% 5054 1.21E‐02 15 5.76% 5051 1.21E‐02 23 2.48% 2171 5.19E‐03


8 5.60% 4907 2.18E‐02 16 5.54% 4860 1.16E‐02 24 1.59% 1390 3.32E‐03
Total 87,674







 


 
 


 
 


 
 


Pinole Vista 1500 Fitzgerarld Drive, Pinole, CA ‐ On‐Site Residential Roadway Modeling


Cumulative Operation ‐ I‐80


Fugitive Road PM2.5 Modeling ‐ Roadway Links, Traffic Volumes, and Fugitive Road PM2.5 Emissions


Year = 2025


Road Link Description Direction


No. 


Lanes


Link 


Length  


(m)


Link 


Length   


(mi)


Link 


Width    


(m)


Link 


Width 


(ft)


Release 


Height    


( m)


Average 


Speed  


(mph)


Average 


Vehicles 


per Day


FUG_EB_I80 I‐80 Eastbound EB 4 660.9 0.41 20.6 68 1.3 Varied 87,674


FUG_WB_I80 I‐80 Westbound WB 4 640.6 0.40 20.6 68 1.3 Varied 87,674
Total 175,349


Emission Factors ‐ Fugitive PM2.5


Speed Category  1 2 3 4


Travel Speed (mph)  65 35


Tire Wear ‐ Emissions per Vehicle (g/VMT)  0.00217 0.00217


Brake Wear ‐ Emissions per Vehicle (g/VMT)  0.01732 0.01732


Road Dust ‐ Emissions per Vehicle (g/VMT)  0.00823 0.00823


Total Fugitive PM2.5 ‐ Emissions per Vehicle (g/VMT)  0.02771 0.02771


Emisson Factors from CT‐EMFAC2017


2025 Hourly Traffic Volumes and Fugitive PM2.5 Emissions ‐ FUG_EB_I80


Hour


% Per 


Hour VPH g/s Hour


% Per 


Hour VPH g/s Hour


% Per 


Hour VPH g/s


1 1.54% 1346 4.26E‐03 9 4.33% 3795 1.20E‐02 17 7.27% 6377 2.02E‐02


2 0.95% 837 2.64E‐03 10 4.46% 3913 1.24E‐02 18 6.99% 6127 1.94E‐02


3 0.75% 659 2.08E‐03 11 5.00% 4388 1.39E‐02 19 6.44% 5642 1.78E‐02


4 0.67% 585 1.85E‐03 12 5.59% 4897 1.55E‐02 20 5.47% 4799 1.52E‐02


5 0.96% 844 2.67E‐03 13 6.26% 5489 1.74E‐02 21 4.50% 3948 1.25E‐02


6 1.74% 1522 4.81E‐03 14 6.76% 5926 1.87E‐02 22 3.53% 3099 9.80E‐03


7 2.73% 2395 7.57E‐03 15 7.65% 6704 2.12E‐02 23 2.81% 2460 7.78E‐03


8 3.81% 3338 1.06E‐02 16 7.60% 6662 2.11E‐02 24 2.19% 1923 6.08E‐03
Total 87,674


2025 Hourly Traffic Volumes Per Direction and Fugitive PM2.5 Emissions ‐ FUG_WB_I80


Hour


% Per 


Hour VPH g/mile Hour


% Per 


Hour VPH g/mile Hour


% Per 


Hour VPH g/mile


1 0.97% 851 2.61E‐03 9 5.37% 4710 1.44E‐02 17 5.49% 4816 1.48E‐02


2 0.74% 651 1.99E‐03 10 5.43% 4760 1.46E‐02 18 5.45% 4781 1.47E‐02


3 0.73% 639 1.96E‐03 11 5.67% 4972 1.52E‐02 19 4.77% 4181 1.28E‐02


4 1.19% 1040 3.19E‐03 12 5.72% 5016 1.54E‐02 20 4.18% 3664 1.12E‐02


5 3.26% 2861 8.77E‐03 13 5.79% 5078 1.56E‐02 21 3.62% 3177 9.74E‐03


6 5.88% 5152 1.58E‐02 14 5.85% 5126 1.57E‐02 22 3.15% 2766 8.47E‐03


7 5.76% 5054 1.55E‐02 15 5.76% 5051 1.55E‐02 23 2.48% 2171 6.65E‐03


8 5.60% 4907 1.50E‐02 16 5.54% 4860 1.49E‐02 24 1.59% 1390 4.26E‐03
Total 87,674







 


 
 


 
 


Pinole Vista 1500 Fitzgerarld Drive, Pinole, CA - I-80 Traffic - TACs & PM2.5
AERMOD Risk Modeling Parameters and Maximum Concentrations - Without MERV13 Filtration
On-Site 1st - 3rd Floor Residential Receptors (1.5 , 5.4, and 8.5 meter receptor heights)


Emission Year 2025
Receptor Information Maximum On-Site Receptor
Number of Receptors 151
Receptor Height 1.5, 5.4, and 8.5 meters
Receptor Distances 7 meter grid spacing


Meteorological Conditions
BAQMD Phillips Hillcrest Met Data 2013-2017
Land Use Classification Urban
Wind Speed Variable
Wind Direction Variable


On-Site Cancer Risk Maximum Concentrations
Meteorological


Data Years DPM Exhaust TOG Evaporative TOG
2013-2017 0.0072 0.2146 0.1962 1st Floor
2013-2017 0.0057 0.1663 0.1525 2nd Floor
2013-2017 0.0045 0.1310 0.1206 3rd Floor


On-Site PM2.5 Maximum Concentrations
Meteorological


Data Years Total PM2.5 Fugitive PM2.5 Vehicle PM2.5
2013-2017 0.2331 0.2170 0.0161 1st Floor
2013-2017 0.1806 0.1681 0.0125 2nd Floor
2013-2017 0.1423 0.1324 0.0098 3rd Floor


Concentration (μg/m3)


PM2.5 Concentration (μg/m3)







 


 
 


 
 


Pinole Vista 1500 Fitzgerarld Drive, Pinole, CA - I-80 Cancer Risk & PM2.5
Impacts at On-Site 1st Floor Residential Receptors - 1.5 meter receptor height
30 Year Residential Exposure - Without MERV13 Filtration


Cancer Risk Calculation Method
Cancer Risk (per million) =CPF x  Inhalation Dose x ASF x ED/AT x  FAH x 1.0E6


Where: CPF = Cancer potency factor (mg/kg-day)
-1 


ASF = Age sensitivity factor for specified age group
ED = Exposure duration (years)
AT = Averaging time for lifetime cancer risk (years)
FAH = Fraction of time spent at home (unitless)


Inhalation Dose = Cair x DBR x A x (EF/365) x 10
-6


Where: Cair = concentration in air (μg/m
3
)


DBR = daily breathing rate (L/kg body weight-day)
A = Inhalation absorption factor
EF = Exposure frequency (days/year)


10
-6


 = Conversion factor


Cancer Potency Factors (mg/kg-day)
-1


CPF
1.10E+00


Vehicle TOG Exhaust 6.28E-03
Vehicle TOG Evaporative 3.70E-04


Values


Infant/Child Adult


Age --> 3rd Trimester 0 - 2 2 - 16 16 - 30
Parameter


ASF = 10 10 3 1
DBR* = 361 1090 572 261


A = 1 1 1 1
EF = 350 350 350 350


AT = 70 70 70 70
FAH = 1.00 1.00 1.00 0.73


* 95th percentile breathing rates for infants and 80th percentile for children and adults


Construction Cancer Risk by Year - Maximum Impact Receptor Location


Exposure


Exposure Duration DPM
Exhaust 


TOG
Evaporative 


TOG DPM
Year (years) Age


0 0.25 -0.25 - 0* 10 0.0072 0.2146 0.1962 0.098 0.017 0.0009 0.12
Hazard 
Index 


Fugitive 
PM2.5 


Total 
PM2.5 


1 1 0 - 1 10 0.0072 0.2146 0.1962 1.189 0.201 0.0108 1.40 0.001 0.22 0.23
2 1 1 - 2 10 0.0072 0.2146 0.1962 1.189 0.201 0.0108 1.40
3 1 2 - 3 3 0.0072 0.2146 0.1962 0.187 0.032 0.0017 0.22
4 1 3 - 4 3 0.0072 0.2146 0.1962 0.187 0.032 0.0017 0.22
5 1 4 - 5 3 0.0072 0.2146 0.1962 0.187 0.032 0.0017 0.22
6 1 5 - 6 3 0.0072 0.2146 0.1962 0.187 0.032 0.0017 0.22
7 1 6 - 7 3 0.0072 0.2146 0.1962 0.187 0.032 0.0017 0.22
8 1 7 - 8 3 0.0072 0.2146 0.1962 0.187 0.032 0.0017 0.22
9 1 8 - 9 3 0.0072 0.2146 0.1962 0.187 0.032 0.0017 0.22
10 1 9 - 10 3 0.0072 0.2146 0.1962 0.187 0.032 0.0017 0.22
11 1 10 - 11 3 0.0072 0.2146 0.1962 0.187 0.032 0.0017 0.22
12 1 11 - 12 3 0.0072 0.2146 0.1962 0.187 0.032 0.0017 0.22
13 1 12 - 13 3 0.0072 0.2146 0.1962 0.187 0.032 0.0017 0.22
14 1 13 - 14 3 0.0072 0.2146 0.1962 0.187 0.032 0.0017 0.22
15 1 14 - 15 3 0.0072 0.2146 0.1962 0.187 0.032 0.0017 0.22
16 1 15 - 16 3 0.0072 0.2146 0.1962 0.187 0.032 0.0017 0.22
17 1 16-17 1 0.0072 0.2146 0.1962 0.021 0.004 0.0002 0.02
18 1 17-18 1 0.0072 0.2146 0.1962 0.021 0.004 0.0002 0.02
19 1 18-19 1 0.0072 0.2146 0.1962 0.021 0.004 0.0002 0.02
20 1 19-20 1 0.0072 0.2146 0.1962 0.021 0.004 0.0002 0.02
21 1 20-21 1 0.0072 0.2146 0.1962 0.021 0.004 0.0002 0.02
22 1 21-22 1 0.0072 0.2146 0.1962 0.021 0.004 0.0002 0.02
23 1 22-23 1 0.0072 0.2146 0.1962 0.021 0.004 0.0002 0.02
24 1 23-24 1 0.0072 0.2146 0.1962 0.021 0.004 0.0002 0.02
25 1 24-25 1 0.0072 0.2146 0.1962 0.021 0.004 0.0002 0.02
26 1 25-26 1 0.0072 0.2146 0.1962 0.021 0.004 0.0002 0.02
27 1 26-27 1 0.0072 0.2146 0.1962 0.021 0.004 0.0002 0.02
28 1 27-28 1 0.0072 0.2146 0.1962 0.021 0.004 0.0002 0.02
29 1 28-29 1 0.0072 0.2146 0.1962 0.021 0.004 0.0002 0.02
30 1 29-30 1 0.0072 0.2146 0.1962 0.021 0.004 0.0002 0.02


Total Increased Cancer Risk 5.39 0.912 0.049 6.35
*  Third trimester of pregnancy


2053
2054


2047
2048
2049
2050
2051
2052


2046


2035
2036
2037
2038
2039
2040


2043
2044
2045


2041
2042


Maximum 


2025
2025
2026


TOTAL


Year
Exhaust 


TOG
Evaporative 


TOG


Cancer Risk (per million)


Age 
Sensitivity 


Factor


2034
2033


2028
2029
2030
2031
2032


TAC
DPM


Maximum - Exposure Information


2027


Concentration (ug/m3)







 


 
 


 
 


Pinole Vista 1500 Fitzgerarld Drive, Pinole, CA - I-80 Cancer Risk & PM2.5
Impacts at On-Site 2nd Floor Residential Receptors - 5.4 meter receptor height
30 Year Residential Exposure - Without MERV13 Filtration


Cancer Risk Calculation Method
Cancer Risk (per million) =CPF x  Inhalation Dose x ASF x ED/AT x  FAH x 1.0E6


Where: CPF = Cancer potency factor (mg/kg-day)
-1 


ASF = Age sensitivity factor for specified age group
ED = Exposure duration (years)
AT = Averaging time for lifetime cancer risk (years)
FAH = Fraction of time spent at home (unitless)


Inhalation Dose = Cair x DBR x A x (EF/365) x 10
-6


Where: Cair = concentration in air (μg/m
3
)


DBR = daily breathing rate (L/kg body weight-day)
A = Inhalation absorption factor
EF = Exposure frequency (days/year)


10
-6


 = Conversion factor


Cancer Potency Factors (mg/kg-day)
-1


CPF
1.10E+00


Vehicle TOG Exhaust 6.28E-03
Vehicle TOG Evaporative 3.70E-04


Values


Infant/Child Adult


Age --> 3rd Trimester 0 - 2 2 - 16 16 - 30
Parameter


ASF = 10 10 3 1
DBR* = 361 1090 572 261


A = 1 1 1 1
EF = 350 350 350 350


AT = 70 70 70 70
FAH = 1.00 1.00 1.00 0.73


* 95th percentile breathing rates for infants and 80th percentile for children and adults


Construction Cancer Risk by Year - Maximum Impact Receptor Location


Exposure


Exposure Duration DPM
Exhaust 


TOG
Evaporative 


TOG DPM
Year (years) Age


0 0.25 -0.25 - 0* 10 0.0057 0.1663 0.1525 0.077 0.013 0.0007 0.09
Hazard 
Index 


Fugitive 
PM2.5 


Total 
PM2.5 


1 1 0 - 1 10 0.0057 0.1663 0.1525 0.928 0.156 0.0084 1.09 0.001 0.17 0.18
2 1 1 - 2 10 0.0057 0.1663 0.1525 0.928 0.156 0.0084 1.09
3 1 2 - 3 3 0.0057 0.1663 0.1525 0.146 0.025 0.0013 0.17
4 1 3 - 4 3 0.0057 0.1663 0.1525 0.146 0.025 0.0013 0.17
5 1 4 - 5 3 0.0057 0.1663 0.1525 0.146 0.025 0.0013 0.17
6 1 5 - 6 3 0.0057 0.1663 0.1525 0.146 0.025 0.0013 0.17
7 1 6 - 7 3 0.0057 0.1663 0.1525 0.146 0.025 0.0013 0.17
8 1 7 - 8 3 0.0057 0.1663 0.1525 0.146 0.025 0.0013 0.17
9 1 8 - 9 3 0.0057 0.1663 0.1525 0.146 0.025 0.0013 0.17
10 1 9 - 10 3 0.0057 0.1663 0.1525 0.146 0.025 0.0013 0.17
11 1 10 - 11 3 0.0057 0.1663 0.1525 0.146 0.025 0.0013 0.17
12 1 11 - 12 3 0.0057 0.1663 0.1525 0.146 0.025 0.0013 0.17
13 1 12 - 13 3 0.0057 0.1663 0.1525 0.146 0.025 0.0013 0.17
14 1 13 - 14 3 0.0057 0.1663 0.1525 0.146 0.025 0.0013 0.17
15 1 14 - 15 3 0.0057 0.1663 0.1525 0.146 0.025 0.0013 0.17
16 1 15 - 16 3 0.0057 0.1663 0.1525 0.146 0.025 0.0013 0.17
17 1 16-17 1 0.0057 0.1663 0.1525 0.016 0.003 0.0001 0.02
18 1 17-18 1 0.0057 0.1663 0.1525 0.016 0.003 0.0001 0.02
19 1 18-19 1 0.0057 0.1663 0.1525 0.016 0.003 0.0001 0.02
20 1 19-20 1 0.0057 0.1663 0.1525 0.016 0.003 0.0001 0.02
21 1 20-21 1 0.0057 0.1663 0.1525 0.016 0.003 0.0001 0.02
22 1 21-22 1 0.0057 0.1663 0.1525 0.016 0.003 0.0001 0.02
23 1 22-23 1 0.0057 0.1663 0.1525 0.016 0.003 0.0001 0.02
24 1 23-24 1 0.0057 0.1663 0.1525 0.016 0.003 0.0001 0.02
25 1 24-25 1 0.0057 0.1663 0.1525 0.016 0.003 0.0001 0.02
26 1 25-26 1 0.0057 0.1663 0.1525 0.016 0.003 0.0001 0.02
27 1 26-27 1 0.0057 0.1663 0.1525 0.016 0.003 0.0001 0.02
28 1 27-28 1 0.0057 0.1663 0.1525 0.016 0.003 0.0001 0.02
29 1 28-29 1 0.0057 0.1663 0.1525 0.016 0.003 0.0001 0.02
30 1 29-30 1 0.0057 0.1663 0.1525 0.016 0.003 0.0001 0.02


Total Increased Cancer Risk 4.21 0.707 0.038 4.95
*  Third trimester of pregnancy


2054


2047
2048
2049
2050
2051
2052


2045


2041
2042


2053


Cancer Risk (per million)


2046


2035
2036
2037
2038
2039
2040


2043
2044


2030
2031


Maximum 


2025
2025
2026


TOTAL


Exhaust 
TOG


Evaporative 
TOG


Concentration (ug/m3)


TAC
DPM


Maximum - Exposure Information


2027


Year


2034
2033


2028


Age 
Sensitivity 


Factor


2029


2032







 


 
 


 
 
 
 
 
  


Pinole Vista 1500 Fitzgerarld Drive, Pinole, CA - I-80 Cancer Risk & PM2.5
Impacts at On-Site 3rd Floor Residential Receptors - 8.5 meter receptor height
30 Year Residential Exposure - Without MERV13 Filtration


Cancer Risk Calculation Method
Cancer Risk (per million) =CPF x  Inhalation Dose x ASF x ED/AT x  FAH x 1.0E6


Where: CPF = Cancer potency factor (mg/kg-day)
-1 


ASF = Age sensitivity factor for specified age group
ED = Exposure duration (years)
AT = Averaging time for lifetime cancer risk (years)
FAH = Fraction of time spent at home (unitless)


Inhalation Dose = Cair x DBR x A x (EF/365) x 10
-6


Where: Cair = concentration in air (μg/m
3
)


DBR = daily breathing rate (L/kg body weight-day)
A = Inhalation absorption factor
EF = Exposure frequency (days/year)


10
-6


 = Conversion factor


Cancer Potency Factors (mg/kg-day)
-1


CPF
1.10E+00


Vehicle TOG Exhaust 6.28E-03
Vehicle TOG Evaporative 3.70E-04


Values


Infant/Child Adult


Age --> 3rd Trimester 0 - 2 2 - 16 16 - 30
Parameter


ASF = 10 10 3 1
DBR* = 361 1090 572 261


A = 1 1 1 1
EF = 350 350 350 350


AT = 70 70 70 70
FAH = 1.00 1.00 1.00 0.73


* 95th percentile breathing rates for infants and 80th percentile for children and adults


Construction Cancer Risk by Year - Maximum Impact Receptor Location


Exposure


Exposure Duration DPM
Exhaust 


TOG
Evaporative 


TOG DPM
Year (years) Age


0 0.25 -0.25 - 0* 10 0.0045 0.1310 0.1206 0.062 0.010 0.0006 0.07
Hazard 
Index 


Fugitive 
PM2.5 


Total 
PM2.5 


1 1 0 - 1 10 0.0045 0.1310 0.1206 0.744 0.123 0.0067 0.87 0.001 0.13 0.14
2 1 1 - 2 10 0.0045 0.1310 0.1206 0.744 0.123 0.0067 0.87
3 1 2 - 3 3 0.0045 0.1310 0.1206 0.117 0.019 0.0010 0.14
4 1 3 - 4 3 0.0045 0.1310 0.1206 0.117 0.019 0.0010 0.14
5 1 4 - 5 3 0.0045 0.1310 0.1206 0.117 0.019 0.0010 0.14
6 1 5 - 6 3 0.0045 0.1310 0.1206 0.117 0.019 0.0010 0.14
7 1 6 - 7 3 0.0045 0.1310 0.1206 0.117 0.019 0.0010 0.14
8 1 7 - 8 3 0.0045 0.1310 0.1206 0.117 0.019 0.0010 0.14
9 1 8 - 9 3 0.0045 0.1310 0.1206 0.117 0.019 0.0010 0.14
10 1 9 - 10 3 0.0045 0.1310 0.1206 0.117 0.019 0.0010 0.14
11 1 10 - 11 3 0.0045 0.1310 0.1206 0.117 0.019 0.0010 0.14
12 1 11 - 12 3 0.0045 0.1310 0.1206 0.117 0.019 0.0010 0.14
13 1 12 - 13 3 0.0045 0.1310 0.1206 0.117 0.019 0.0010 0.14
14 1 13 - 14 3 0.0045 0.1310 0.1206 0.117 0.019 0.0010 0.14
15 1 14 - 15 3 0.0045 0.1310 0.1206 0.117 0.019 0.0010 0.14
16 1 15 - 16 3 0.0045 0.1310 0.1206 0.117 0.019 0.0010 0.14
17 1 16-17 1 0.0045 0.1310 0.1206 0.013 0.002 0.0001 0.02
18 1 17-18 1 0.0045 0.1310 0.1206 0.013 0.002 0.0001 0.02
19 1 18-19 1 0.0045 0.1310 0.1206 0.013 0.002 0.0001 0.02
20 1 19-20 1 0.0045 0.1310 0.1206 0.013 0.002 0.0001 0.02
21 1 20-21 1 0.0045 0.1310 0.1206 0.013 0.002 0.0001 0.02
22 1 21-22 1 0.0045 0.1310 0.1206 0.013 0.002 0.0001 0.02
23 1 22-23 1 0.0045 0.1310 0.1206 0.013 0.002 0.0001 0.02
24 1 23-24 1 0.0045 0.1310 0.1206 0.013 0.002 0.0001 0.02
25 1 24-25 1 0.0045 0.1310 0.1206 0.013 0.002 0.0001 0.02
26 1 25-26 1 0.0045 0.1310 0.1206 0.013 0.002 0.0001 0.02
27 1 26-27 1 0.0045 0.1310 0.1206 0.013 0.002 0.0001 0.02
28 1 27-28 1 0.0045 0.1310 0.1206 0.013 0.002 0.0001 0.02
29 1 28-29 1 0.0045 0.1310 0.1206 0.013 0.002 0.0001 0.02
30 1 29-30 1 0.0045 0.1310 0.1206 0.013 0.002 0.0001 0.02


Total Increased Cancer Risk 3.37 0.557 0.030 3.96
*  Third trimester of pregnancy


2053
2054


2047
2048
2049
2050
2051
2052


2033


2046


2035
2036
2037
2038
2039
2040
2041
2042
2043
2044
2045


2034


Maximum 


2025
2025
2026
2027


TOTAL


Year


Age 
Sensitivity 


Factor
Exhaust 


TOG
Evaporative 


TOG


Concentration (ug/m3) Cancer Risk (per million)


2029
2030
2031
2032


TAC
DPM


Maximum - Exposure Information


2028







 


 
 


CT-EMFAC2017 Emissions Factors for Fitzgerald Drive - 2025 
 
 File Name: Fitzgerald ‐ 1500 Fitzgerald Dr ‐ Contra Costa (SF) ‐ 2025 ‐ Annual.EF


CT‐EMFAC2017 Version: 1.0.2.27401


 Run Date:


Area: Contra Costa (SF)


Analysis Year: 2025


 Season: Annual


=======================================================================


Vehicle Category


VMT 


Fraction    


Diesel VMT 


Fraction


Gas VMT 


Fraction


                


Across 


Category 


Within 


Category 


Within 


Category 


         Truck 1 0.016 0.524 0.476


         Truck 2 0.02 0.932 0.051


       Non‐Truck 0.964 0.015 0.959


=======================================================================


               Road Type: Major/Collector


     Silt Loading Factor:            CARB 0.032 g/m2


Precipitation Correction:            CARB P = 60 days N = 365 days


=======================================================================


Fleet Average Running Exhaust Emission Factors (grams/veh‐mile)


       Pollutant Name    <= 5 mph     10 mph      15 mph      20 mph      25 mph      30 mph      35 mph      40 mph


                PM2.5 0.008646 0.005614 0.003816 0.002734 0.002077 0.001677 0.001441 0.001318


                  TOG 0.177522 0.11609 0.077858 0.054979 0.041495 0.03305 0.027656 0.024306


            Diesel PM 0.00091 0.000758 0.000589 0.000473 0.000405 0.000374 0.000371 0.000391


=======================================================================


Fleet Average Running Loss Emission Factors (grams/veh‐hour)


       Pollutant Name Emission Factor


                  TOG 1.377913


=======================================================================


Fleet Average Tire Wear Factors (grams/veh‐mile)


       Pollutant Name Emission Factor


                PM2.5 0.002112


=======================================================================


Fleet Average Brake Wear Factors (grams/veh‐mile)


       Pollutant Name Emission Factor


                PM2.5 0.016877


=======================================================================


Fleet Average Road Dust Factors (grams/veh‐mile)


       Pollutant Name Emission Factor


                PM2.5 0.015084


=============================END=======================================


10/14/2021 14:52







 


 
 


Fitzgerald Drive Traffic Emissions and Health Risk Calculations 
 


 
 
 
 
 
 
 
 
 
 
 
 
 


Analysis Year =   2025


2021 Caltrans 2025


Vehicle Vehicles Vehicles


Type (veh/day) (veh/day)


Truck 1 (MDT) 428 445


Truck 2 (HDT) 115 120


Non‐Truck 14,596 15,180


Total 15,140 15,746


1.04


Vehicles/Direction 7,873


Avg Vehicles/Hour/Direction 328


Traffic Data Year =   2021
Project Traffic Report Provided ADT Total


  AADT Total Truck


Fi tzgera ld Drive & Project Driveway 15,140 544


Percent of Total Vehicles 3.59%


1.00%


Increase From  2021


Traffic Increase per Year (%) = 







 


 
 


 
 


 
 


Pinole Vista 1500 Fitzgerarld Drive, Pinole, CA ‐ On‐Site Residential Roadway Modeling


Cumulative Operation ‐ Fitzgerald Drive


DPM Modeling ‐ Roadway Links, Traffic Volumes, and DPM Emissions


Year = 2025


Road Link Description Direction No. Lanes


Link 


Length   


(m)


Link 


Length   


(mi)


Link 


Width    


(m)


Link 


Width 


(ft)


Release 


Height    


( m)


Average 


Speed  


(mph)


Average 


Vehicles 


per Day


DPM_EB_FIT Fitzgerald Drive Eastbound EB 2 762.9 0.47 13.3 43.7 3.4 30 7,873


DPM_WB_FIT Fitzgerald Drive Westbound WB 2 762.1 0.47 13.3 43.7 3.4 30 7,873
Total 15,746


Emission Factors ‐ DPM


Speed Category  1 2 3 4


Travel Speed (mph)  30


Emissions per Vehicle (g/VMT)  0.00037


Emisson Factors from CT‐EMFAC2017


2025 Hourly Traffic Volumes and DPM Emissions ‐ DPM_EB_FIT


Hour


% Per 


Hour VPH g/s Hour


% Per 


Hour VPH g/s Hour


% Per 


Hour VPH g/s


1 3.58% 282 1.39E‐05 9 7.39% 582 2.87E‐05 17 6.54% 515 2.54E‐05


2 2.55% 201 9.89E‐06 10 6.52% 513 2.53E‐05 18 4.65% 366 1.80E‐05


3 2.92% 230 1.13E‐05 11 5.58% 439 2.16E‐05 19 2.39% 188 9.27E‐06


4 3.02% 238 1.17E‐05 12 6.16% 485 2.39E‐05 20 0.96% 76 3.72E‐06


5 2.08% 164 8.06E‐06 13 5.59% 440 2.17E‐05 21 2.75% 217 1.07E‐05


6 2.92% 230 1.13E‐05 14 5.50% 433 2.13E‐05 22 3.60% 283 1.40E‐05


7 6.81% 536 2.64E‐05 15 4.56% 359 1.77E‐05 23 2.28% 179 8.84E‐06


8 5.69% 448 2.21E‐05 16 5.03% 396 1.95E‐05 24 0.96% 76 3.72E‐06
Total 7,875


2025 Hourly Traffic Volumes Per Direction and DPM Emissions ‐ DPM_WB_FIT


Hour


% Per 


Hour VPH g/mile Hour


% Per 


Hour VPH g/mile Hour


% Per 


Hour VPH g/mile


1 3.58% 282 1.39E‐05 9 7.39% 582 2.86E‐05 17 6.54% 515 2.53E‐05


2 2.55% 201 9.88E‐06 10 6.52% 513 2.53E‐05 18 4.65% 366 1.80E‐05


3 2.92% 230 1.13E‐05 11 5.58% 439 2.16E‐05 19 2.39% 188 9.26E‐06


4 3.02% 238 1.17E‐05 12 6.16% 485 2.39E‐05 20 0.96% 76 3.72E‐06


5 2.08% 164 8.06E‐06 13 5.59% 440 2.17E‐05 21 2.75% 217 1.07E‐05


6 2.92% 230 1.13E‐05 14 5.50% 433 2.13E‐05 22 3.60% 283 1.39E‐05


7 6.81% 536 2.64E‐05 15 4.56% 359 1.77E‐05 23 2.28% 179 8.83E‐06


8 5.69% 448 2.20E‐05 16 5.03% 396 1.95E‐05 24 0.96% 76 3.72E‐06
Total 7,875







 


 
 


 
 


 
 


Pinole Vista 1500 Fitzgerarld Drive, Pinole, CA ‐ On‐Site Residential Roadway Modeling


Cumulative Operation ‐ Fitzgerald Drive


PM2.5 Modeling ‐ Roadway Links, Traffic Volumes, and PM2.5 Emissions


Year = 2025


Road Link Description Direction


No. 


Lanes


Link 


Length    


(m)


Link 


Length   


(mi)


Link 


Width    


(m)


Link 


Width 


(ft)


Release 


Height    


( m)


Average 


Speed  


(mph)


Average 


Vehicles 


per Day


PM25_EB_FIT Fitzgerald Drive Eastbound EB 2 762.9 0.47 13.3 44 1.3 30 7,873


PM25_WB_FIT


Fitzgerald Drive 


Westbound WB 2 762.1 0.47 13.3 44 1.3 30 7,873
Total 15,746


Emission Factors ‐ PM2.5


Speed Category  1 2 3 4


Travel Speed (mph)  30


Emissions per Vehicle (g/VMT)  0.001677


Emisson Factors from CT‐EMFAC2017


2025 Hourly Traffic Volumes and PM2.5 Emissions ‐ PM25_EB_FIT


Hour


% Per 


Hour VPH g/s Hour


% Per 


Hour VPH g/s Hour


% Per 


Hour VPH g/s


1 1.14% 90 1.98E‐05 9 7.15% 563 1.24E‐04 17 7.44% 586 1.29E‐04


2 0.42% 33 7.30E‐06 10 4.37% 344 7.60E‐05 18 8.22% 647 1.43E‐04


3 0.43% 34 7.48E‐06 11 4.65% 366 8.08E‐05 19 5.68% 447 9.87E‐05


4 0.26% 20 4.52E‐06 12 5.86% 461 1.02E‐04 20 4.26% 335 7.41E‐05


5 0.50% 39 8.69E‐06 13 6.13% 483 1.07E‐04 21 3.24% 255 5.63E‐05


6 0.90% 71 1.56E‐05 14 6.01% 473 1.04E‐04 22 3.27% 257 5.68E‐05


7 3.81% 300 6.62E‐05 15 6.98% 550 1.21E‐04 23 2.45% 193 4.26E‐05


8 7.79% 613 1.35E‐04 16 7.18% 565 1.25E‐04 24 1.87% 147 3.25E‐05
Total 7,874


2025 Hourly Traffic Volumes Per Direction and PM2.5 Emissions ‐ PM25_WB_FIT


Hour


% Per 


Hour VPH g/mile Hour


% Per 


Hour VPH g/mile Hour


% Per 


Hour VPH g/mile


1 1.14% 90 1.98E‐05 9 7.15% 563 1.24E‐04 17 7.44% 586 1.29E‐04


2 0.42% 33 7.29E‐06 10 4.37% 344 7.59E‐05 18 8.22% 647 1.43E‐04


3 0.43% 34 7.47E‐06 11 4.65% 366 8.08E‐05 19 5.68% 447 9.86E‐05


4 0.26% 20 4.52E‐06 12 5.86% 461 1.02E‐04 20 4.26% 335 7.40E‐05


5 0.50% 39 8.68E‐06 13 6.13% 483 1.06E‐04 21 3.24% 255 5.63E‐05


6 0.90% 71 1.56E‐05 14 6.01% 473 1.04E‐04 22 3.27% 257 5.68E‐05


7 3.81% 300 6.62E‐05 15 6.98% 550 1.21E‐04 23 2.45% 193 4.25E‐05


8 7.79% 613 1.35E‐04 16 7.18% 565 1.25E‐04 24 1.87% 147 3.25E‐05
Total 7,874







 


 
 


 
 


 
 


Pinole Vista 1500 Fitzgerarld Drive, Pinole, CA ‐ On‐Site Residential Roadway Modeling


Cumulative Operation ‐ Fitzgerald Drive


TOG Exhaust Modeling ‐ Roadway Links, Traffic Volumes, and TOG Exhaust Emissions


Year = 2025


Road Link Description Direction


No. 


Lanes


Link 


Length  


(m)


Link 


Length   


(mi)


Link 


Width    


(m)


Link 


Width 


(ft)


Release 


Height    


( m)


Average 


Speed  


(mph)


Average 


Vehicles 


per Day


TEXH_EB_FIT Fitzgerald Drive Eastbound EB 2 762.9 0.47 13.3 44 1.3 30 7,873


TEXH_WB_FIT Fitzgerald Drive Westbound WB 2 762.1 0.47 13.3 44 1.3 30 7,873
Total 15,746


Emission Factors ‐ TOG Exhaust


Speed Category  1 2 3 4


Travel Speed (mph)  30


Emissions per Vehicle (g/VMT)  0.03305


Emisson Factors from CT‐EMFAC2017


2025 Hourly Traffic Volumes and TOG Exhaust Emissions ‐ TEXH_EB_FIT


Hour


% Per 


Hour VPH g/s Hour


% Per 


Hour VPH g/s Hour


% Per 


Hour VPH g/s


1 1.14% 90 3.91E‐04 9 7.15% 563 2.45E‐03 17 7.44% 586 2.55E‐03


2 0.42% 33 1.44E‐04 10 4.37% 344 1.50E‐03 18 8.22% 647 2.82E‐03


3 0.43% 34 1.47E‐04 11 4.65% 366 1.59E‐03 19 5.68% 447 1.95E‐03


4 0.26% 20 8.91E‐05 12 5.86% 461 2.01E‐03 20 4.26% 335 1.46E‐03


5 0.50% 39 1.71E‐04 13 6.13% 483 2.10E‐03 21 3.24% 255 1.11E‐03


6 0.90% 71 3.08E‐04 14 6.01% 473 2.06E‐03 22 3.27% 257 1.12E‐03


7 3.81% 300 1.31E‐03 15 6.98% 550 2.39E‐03 23 2.45% 193 8.39E‐04


8 7.79% 613 2.67E‐03 16 7.18% 565 2.46E‐03 24 1.87% 147 6.41E‐04
Total 7,874


2025 Hourly Traffic Volumes Per Direction and TOG Exhaust Emissions ‐ TEXH_WB_FIT


Hour


% Per 


Hour VPH g/mile Hour


% Per 


Hour VPH g/mile Hour


% Per 


Hour VPH g/mile


1 1.14% 90 3.90E‐04 9 7.15% 563 2.45E‐03 17 7.44% 586 2.55E‐03


2 0.42% 33 1.44E‐04 10 4.37% 344 1.50E‐03 18 8.22% 647 2.81E‐03


3 0.43% 34 1.47E‐04 11 4.65% 366 1.59E‐03 19 5.68% 447 1.94E‐03


4 0.26% 20 8.90E‐05 12 5.86% 461 2.01E‐03 20 4.26% 335 1.46E‐03


5 0.50% 39 1.71E‐04 13 6.13% 483 2.10E‐03 21 3.24% 255 1.11E‐03


6 0.90% 71 3.08E‐04 14 6.01% 473 2.06E‐03 22 3.27% 257 1.12E‐03


7 3.81% 300 1.30E‐03 15 6.98% 550 2.39E‐03 23 2.45% 193 8.39E‐04


8 7.79% 613 2.67E‐03 16 7.18% 565 2.46E‐03 24 1.87% 147 6.40E‐04
Total 7,874







 


 
 


 
 


 
 


Pinole Vista 1500 Fitzgerarld Drive, Pinole, CA ‐ On‐Site Residential Roadway Modeling


Cumulative Operation ‐ Fitzgerald Drive


TOG Evaporative Emissions Modeling ‐ Roadway Links, Traffic Volumes, and TOG Evaporative Emissions


Year = 2025


Road Link Description Direction


No. 


Lanes


Link 


Length  


(m)


Link 


Length   


(mi)


Link 


Width    


(m)


Link 


Width 


(ft)


Release 


Height    


( m)


Average 


Speed  


(mph)


Average 


Vehicles 


per Day


TEVAP_EB_FIT Fitzgerald Drive Eastbound EB 2 762.9 0.47 13.3 44 1.3 30 7,873


TEVAP_WB_FIT Fitzgerald Drive Westbound WB 2 762.1 0.47 13.3 44 1.3 30 7,873
Total 15,746


Emission Factors ‐ PM2.5 ‐ Evaporative TOG


Speed Category  1 2 3 4


Travel Speed (mph)  30


Emissions per Vehicle per Hour (g/hour) 1.37791


Emissions per Vehicle per Mile (g/VMT)  0.04593


Emisson Factors from CT‐EMFAC2017


2025 Hourly Traffic Volumes and TOG Evaporative Emissions ‐ TEVAP_EB_FIT


Hour


% Per 


Hour VPH g/s Hour


% Per 


Hour VPH g/s Hour


% Per 


Hour VPH g/s


1 1.14% 90 5.43E‐04 9 7.15% 563 3.40E‐03 17 7.44% 586 3.54E‐03


2 0.42% 33 2.00E‐04 10 4.37% 344 2.08E‐03 18 8.22% 647 3.91E‐03


3 0.43% 34 2.05E‐04 11 4.65% 366 2.21E‐03 19 5.68% 447 2.70E‐03


4 0.26% 20 1.24E‐04 12 5.86% 461 2.79E‐03 20 4.26% 335 2.03E‐03


5 0.50% 39 2.38E‐04 13 6.13% 483 2.92E‐03 21 3.24% 255 1.54E‐03


6 0.90% 71 4.29E‐04 14 6.01% 473 2.86E‐03 22 3.27% 257 1.56E‐03


7 3.81% 300 1.81E‐03 15 6.98% 550 3.32E‐03 23 2.45% 193 1.17E‐03


8 7.79% 613 3.71E‐03 16 7.18% 565 3.42E‐03 24 1.87% 147 8.90E‐04
Total 7,874


2025 Hourly Traffic Volumes Per Direction and TOG Evaporative Emissions ‐ TEVAP_WB_FIT


Hour


% Per 


Hour VPH g/mile Hour


% Per 


Hour VPH g/mile Hour


% Per 


Hour VPH g/mile


1 1.14% 90 5.42E‐04 9 7.15% 563 3.40E‐03 17 7.44% 586 3.54E‐03


2 0.42% 33 2.00E‐04 10 4.37% 344 2.08E‐03 18 8.22% 647 3.91E‐03


3 0.43% 34 2.05E‐04 11 4.65% 366 2.21E‐03 19 5.68% 447 2.70E‐03


4 0.26% 20 1.24E‐04 12 5.86% 461 2.79E‐03 20 4.26% 335 2.03E‐03


5 0.50% 39 2.38E‐04 13 6.13% 483 2.92E‐03 21 3.24% 255 1.54E‐03


6 0.90% 71 4.28E‐04 14 6.01% 473 2.86E‐03 22 3.27% 257 1.56E‐03


7 3.81% 300 1.81E‐03 15 6.98% 550 3.32E‐03 23 2.45% 193 1.17E‐03


8 7.79% 613 3.71E‐03 16 7.18% 565 3.42E‐03 24 1.87% 147 8.89E‐04
Total 7,874







 


 
 


 
 


 
 


Pinole Vista 1500 Fitzgerarld Drive, Pinole, CA ‐ On‐Site Residential Roadway Modeling


Cumulative Operation ‐ Fitzgerald Drive


Fugitive Road PM2.5 Modeling ‐ Roadway Links, Traffic Volumes, and Fugitive Road PM2.5 Emissions


Year = 2025


Road Link Description Direction


No. 


Lanes


Link 


Length  


(m)


Link 


Length   


(mi)


Link 


Width    


(m)


Link 


Width 


(ft)


Release 


Height    


( m)


Average 


Speed  


(mph)


Average 


Vehicles 


per Day


FUG_EB_FIT Fitzgerald Drive Eastbound EB 2 762.9 0.47 13.3 44 1.3 30 7,873


FUG_WB_FIT


Fitzgerald Drive 


Westbound WB 2 762.1 0.47 13.3 44 1.3 30 7,873
Total 15,746


Emission Factors ‐ Fugitive PM2.5


Speed Category  1 2 3 4


Travel Speed (mph)  30


Tire Wear ‐ Emissions per Vehicle (g/VMT)  0.00211


Brake Wear ‐ Emissions per Vehicle (g/VMT)  0.01688


Road Dust ‐ Emissions per Vehicle (g/VMT)  0.01508


Total Fugitive PM2.5 ‐ Emissions per Vehicle (g/VMT)  0.03407


Emisson Factors from CT‐EMFAC2017


2025 Hourly Traffic Volumes and Fugitive PM2.5 Emissions ‐ FUG_EB_FIT


Hour


% Per 


Hour VPH g/s Hour


% Per 


Hour VPH g/s Hour


% Per 


Hour VPH g/s


1 1.14% 90 4.03E‐04 9 7.15% 563 2.53E‐03 17 7.44% 586 2.63E‐03


2 0.42% 33 1.48E‐04 10 4.37% 344 1.54E‐03 18 8.22% 647 2.90E‐03


3 0.43% 34 1.52E‐04 11 4.65% 366 1.64E‐03 19 5.68% 447 2.01E‐03


4 0.26% 20 9.18E‐05 12 5.86% 461 2.07E‐03 20 4.26% 335 1.50E‐03


5 0.50% 39 1.77E‐04 13 6.13% 483 2.17E‐03 21 3.24% 255 1.14E‐03


6 0.90% 71 3.18E‐04 14 6.01% 473 2.12E‐03 22 3.27% 257 1.16E‐03


7 3.81% 300 1.35E‐03 15 6.98% 550 2.47E‐03 23 2.45% 193 8.65E‐04


8 7.79% 613 2.75E‐03 16 7.18% 565 2.54E‐03 24 1.87% 147 6.61E‐04
Total 7,874


2025 Hourly Traffic Volumes Per Direction and Fugitive PM2.5 Emissions ‐ FUG_WB_FIT


Hour


% Per 


Hour VPH g/mile Hour


% Per 


Hour VPH g/mile Hour


% Per 


Hour VPH g/mile


1 1.14% 90 4.02E‐04 9 7.15% 563 2.52E‐03 17 7.44% 586 2.63E‐03


2 0.42% 33 1.48E‐04 10 4.37% 344 1.54E‐03 18 8.22% 647 2.90E‐03


3 0.43% 34 1.52E‐04 11 4.65% 366 1.64E‐03 19 5.68% 447 2.00E‐03


4 0.26% 20 9.17E‐05 12 5.86% 461 2.07E‐03 20 4.26% 335 1.50E‐03


5 0.50% 39 1.76E‐04 13 6.13% 483 2.16E‐03 21 3.24% 255 1.14E‐03


6 0.90% 71 3.18E‐04 14 6.01% 473 2.12E‐03 22 3.27% 257 1.15E‐03


7 3.81% 300 1.34E‐03 15 6.98% 550 2.46E‐03 23 2.45% 193 8.65E‐04


8 7.79% 613 2.75E‐03 16 7.18% 565 2.53E‐03 24 1.87% 147 6.60E‐04
Total 7,874







 


 
 


 
 


Pinole Vista 1500 Fitzgerarld Drive, Pinole, CA - Fitzgerarld Drive Traffic - TACs & PM2.5
AERMOD Risk Modeling Parameters and Maximum Concentrations - Without MERV13 Filtration
On-Site 1st - 3rd Floor Residential Receptors (1.5 , 5.4, and 8.5 meter receptor heights)


Emission Year 2025
Receptor Information Maximum On-Site Receptor
Number of Receptors 151
Receptor Height 1.5, 5.4, and 8.5 meters
Receptor Distances 7 meter grid spacing


Meteorological Conditions
BAQMD Phillips Hillcrest Met Data 2013-2017
Land Use Classification Urban
Wind Speed Variable
Wind Direction Variable


On-Site Cancer Risk Maximum Concentrations
Meteorological


Data Years DPM Exhaust TOG Evaporative TOG
2013-2017 0.0021 0.1960 0.2714 1st Floor
2013-2017 0.0016 0.1369 0.1895 2nd Floor
2013-2017 0.0012 0.0959 0.1328 3rd Floor


On-Site PM2.5 Maximum Concentrations
Meteorological


Data Years Total PM2.5 Fugitive PM2.5 Vehicle PM2.5
2013-2017 0.2114 0.2015 0.0099 1st Floor
2013-2017 0.1476 0.1407 0.0069 2nd Floor
2013-2017 0.1035 0.0986 0.0049 3rd Floor


Concentration (μg/m3)


PM2.5 Concentration (μg/m3)







 


 
 


 
 


Pinole Vista 1500 Fitzgerarld Drive, Pinole, CA - Fitzgerarld Drive Cancer Risk & PM2.5
Impacts at On-Site 1st Floor Residential Receptors - 1.5 meter receptor height
30 Year Residential Exposure - Without MERV13 Filtration


Cancer Risk Calculation Method
Cancer Risk (per million) =CPF x  Inhalation Dose x ASF x ED/AT x  FAH x 1.0E6


Where: CPF = Cancer potency factor (mg/kg-day)
-1 


ASF = Age sensitivity factor for specified age group
ED = Exposure duration (years)
AT = Averaging time for lifetime cancer risk (years)
FAH = Fraction of time spent at home (unitless)


Inhalation Dose = Cair x DBR x A x (EF/365) x 10
-6


Where: Cair = concentration in air (μg/m
3
)


DBR = daily breathing rate (L/kg body weight-day)
A = Inhalation absorption factor
EF = Exposure frequency (days/year)


10
-6


 = Conversion factor


Cancer Potency Factors (mg/kg-day)
-1


CPF
1.10E+00


Vehicle TOG Exhaust 6.28E-03
Vehicle TOG Evaporative 3.70E-04


Values


Infant/Child Adult


Age --> 3rd Trimester 0 - 2 2 - 16 16 - 30
Parameter


ASF = 10 10 3 1
DBR* = 361 1090 572 261


A = 1 1 1 1
EF = 350 350 350 350


AT = 70 70 70 70
FAH = 1.00 1.00 1.00 0.73


* 95th percentile breathing rates for infants and 80th percentile for children and adults


Construction Cancer Risk by Year - Maximum Impact Receptor Location


Exposure


Exposure Duration DPM
Exhaust 


TOG
Evaporative 


TOG DPM
Year (years) Age


0 0.25 -0.25 - 0* 10 0.0021 0.1960 0.2714 0.028 0.015 0.0012 0.04
Hazard 
Index 


Fugitive 
PM2.5 


Total 
PM2.5 


1 1 0 - 1 10 0.0021 0.1960 0.2714 0.343 0.184 0.0150 0.54 0.0004 0.20 0.21
2 1 1 - 2 10 0.0021 0.1960 0.2714 0.343 0.184 0.0150 0.54
3 1 2 - 3 3 0.0021 0.1960 0.2714 0.054 0.029 0.0024 0.09
4 1 3 - 4 3 0.0021 0.1960 0.2714 0.054 0.029 0.0024 0.09
5 1 4 - 5 3 0.0021 0.1960 0.2714 0.054 0.029 0.0024 0.09
6 1 5 - 6 3 0.0021 0.1960 0.2714 0.054 0.029 0.0024 0.09
7 1 6 - 7 3 0.0021 0.1960 0.2714 0.054 0.029 0.0024 0.09
8 1 7 - 8 3 0.0021 0.1960 0.2714 0.054 0.029 0.0024 0.09
9 1 8 - 9 3 0.0021 0.1960 0.2714 0.054 0.029 0.0024 0.09
10 1 9 - 10 3 0.0021 0.1960 0.2714 0.054 0.029 0.0024 0.09
11 1 10 - 11 3 0.0021 0.1960 0.2714 0.054 0.029 0.0024 0.09
12 1 11 - 12 3 0.0021 0.1960 0.2714 0.054 0.029 0.0024 0.09
13 1 12 - 13 3 0.0021 0.1960 0.2714 0.054 0.029 0.0024 0.09
14 1 13 - 14 3 0.0021 0.1960 0.2714 0.054 0.029 0.0024 0.09
15 1 14 - 15 3 0.0021 0.1960 0.2714 0.054 0.029 0.0024 0.09
16 1 15 - 16 3 0.0021 0.1960 0.2714 0.054 0.029 0.0024 0.09
17 1 16-17 1 0.0021 0.1960 0.2714 0.006 0.003 0.0003 0.01
18 1 17-18 1 0.0021 0.1960 0.2714 0.006 0.003 0.0003 0.01
19 1 18-19 1 0.0021 0.1960 0.2714 0.006 0.003 0.0003 0.01
20 1 19-20 1 0.0021 0.1960 0.2714 0.006 0.003 0.0003 0.01
21 1 20-21 1 0.0021 0.1960 0.2714 0.006 0.003 0.0003 0.01
22 1 21-22 1 0.0021 0.1960 0.2714 0.006 0.003 0.0003 0.01
23 1 22-23 1 0.0021 0.1960 0.2714 0.006 0.003 0.0003 0.01
24 1 23-24 1 0.0021 0.1960 0.2714 0.006 0.003 0.0003 0.01
25 1 24-25 1 0.0021 0.1960 0.2714 0.006 0.003 0.0003 0.01
26 1 25-26 1 0.0021 0.1960 0.2714 0.006 0.003 0.0003 0.01
27 1 26-27 1 0.0021 0.1960 0.2714 0.006 0.003 0.0003 0.01
28 1 27-28 1 0.0021 0.1960 0.2714 0.006 0.003 0.0003 0.01
29 1 28-29 1 0.0021 0.1960 0.2714 0.006 0.003 0.0003 0.01
30 1 29-30 1 0.0021 0.1960 0.2714 0.006 0.003 0.0003 0.01


Total Increased Cancer Risk 1.56 0.833 0.068 2.46
*  Third trimester of pregnancy


TAC
DPM


Maximum - Exposure Information Concentration (ug/m3) Cancer Risk (per million)


2034


Maximum 


2025
2025
2026
2027
2028


TOTAL


Year


Age 
Sensitivity 


Factor
Exhaust 


TOG
Evaporative 


TOG


2029
2030
2031
2032
2033


2046


2035
2036
2037
2038
2039
2040
2041
2042
2043
2044
2045


2053
2054


2047
2048
2049
2050
2051
2052







 


 
 


 
 


Pinole Vista 1500 Fitzgerarld Drive, Pinole, CA - Fitzgerarld Drive Cancer Risk & PM2.5
Impacts at On-Site 2nd Floor Residential Receptors - 5.4 meter receptor height
30 Year Residential Exposure - Without MERV13 Filtration


Cancer Risk Calculation Method
Cancer Risk (per million) =CPF x  Inhalation Dose x ASF x ED/AT x  FAH x 1.0E6


Where: CPF = Cancer potency factor (mg/kg-day)
-1 


ASF = Age sensitivity factor for specified age group
ED = Exposure duration (years)
AT = Averaging time for lifetime cancer risk (years)
FAH = Fraction of time spent at home (unitless)


Inhalation Dose = Cair x DBR x A x (EF/365) x 10
-6


Where: Cair = concentration in air (μg/m
3
)


DBR = daily breathing rate (L/kg body weight-day)
A = Inhalation absorption factor
EF = Exposure frequency (days/year)


10
-6


 = Conversion factor


Cancer Potency Factors (mg/kg-day)
-1


CPF
1.10E+00


Vehicle TOG Exhaust 6.28E-03
Vehicle TOG Evaporative 3.70E-04


Values


Infant/Child Adult


Age --> 3rd Trimester 0 - 2 2 - 16 16 - 30
Parameter


ASF = 10 10 3 1
DBR* = 361 1090 572 261


A = 1 1 1 1
EF = 350 350 350 350


AT = 70 70 70 70
FAH = 1.00 1.00 1.00 0.73


* 95th percentile breathing rates for infants and 80th percentile for children and adults


Construction Cancer Risk by Year - Maximum Impact Receptor Location


Exposure


Exposure Duration DPM
Exhaust 


TOG
Evaporative 


TOG DPM
Year (years) Age


0 0.25 -0.25 - 0* 10 0.0016 0.1369 0.1895 0.022 0.011 0.0009 0.03
Hazard 
Index 


Fugitive 
PM2.5 


Total 
PM2.5 


1 1 0 - 1 10 0.0016 0.1369 0.1895 0.269 0.128 0.0105 0.41 0.0003 0.14 0.15
2 1 1 - 2 10 0.0016 0.1369 0.1895 0.269 0.128 0.0105 0.41
3 1 2 - 3 3 0.0016 0.1369 0.1895 0.042 0.020 0.0016 0.06
4 1 3 - 4 3 0.0016 0.1369 0.1895 0.042 0.020 0.0016 0.06
5 1 4 - 5 3 0.0016 0.1369 0.1895 0.042 0.020 0.0016 0.06
6 1 5 - 6 3 0.0016 0.1369 0.1895 0.042 0.020 0.0016 0.06
7 1 6 - 7 3 0.0016 0.1369 0.1895 0.042 0.020 0.0016 0.06
8 1 7 - 8 3 0.0016 0.1369 0.1895 0.042 0.020 0.0016 0.06
9 1 8 - 9 3 0.0016 0.1369 0.1895 0.042 0.020 0.0016 0.06
10 1 9 - 10 3 0.0016 0.1369 0.1895 0.042 0.020 0.0016 0.06
11 1 10 - 11 3 0.0016 0.1369 0.1895 0.042 0.020 0.0016 0.06
12 1 11 - 12 3 0.0016 0.1369 0.1895 0.042 0.020 0.0016 0.06
13 1 12 - 13 3 0.0016 0.1369 0.1895 0.042 0.020 0.0016 0.06
14 1 13 - 14 3 0.0016 0.1369 0.1895 0.042 0.020 0.0016 0.06
15 1 14 - 15 3 0.0016 0.1369 0.1895 0.042 0.020 0.0016 0.06
16 1 15 - 16 3 0.0016 0.1369 0.1895 0.042 0.020 0.0016 0.06
17 1 16-17 1 0.0016 0.1369 0.1895 0.005 0.002 0.0002 0.01
18 1 17-18 1 0.0016 0.1369 0.1895 0.005 0.002 0.0002 0.01
19 1 18-19 1 0.0016 0.1369 0.1895 0.005 0.002 0.0002 0.01
20 1 19-20 1 0.0016 0.1369 0.1895 0.005 0.002 0.0002 0.01
21 1 20-21 1 0.0016 0.1369 0.1895 0.005 0.002 0.0002 0.01
22 1 21-22 1 0.0016 0.1369 0.1895 0.005 0.002 0.0002 0.01
23 1 22-23 1 0.0016 0.1369 0.1895 0.005 0.002 0.0002 0.01
24 1 23-24 1 0.0016 0.1369 0.1895 0.005 0.002 0.0002 0.01
25 1 24-25 1 0.0016 0.1369 0.1895 0.005 0.002 0.0002 0.01
26 1 25-26 1 0.0016 0.1369 0.1895 0.005 0.002 0.0002 0.01
27 1 26-27 1 0.0016 0.1369 0.1895 0.005 0.002 0.0002 0.01
28 1 27-28 1 0.0016 0.1369 0.1895 0.005 0.002 0.0002 0.01
29 1 28-29 1 0.0016 0.1369 0.1895 0.005 0.002 0.0002 0.01
30 1 29-30 1 0.0016 0.1369 0.1895 0.005 0.002 0.0002 0.01


Total Increased Cancer Risk 1.22 0.582 0.047 1.85
*  Third trimester of pregnancy


TAC
DPM


Maximum - Exposure Information Concentration (ug/m3) Cancer Risk (per million)


2034


Maximum 


2025
2025
2026
2027
2028


TOTAL


Year


Age 
Sensitivity 


Factor
Exhaust 


TOG
Evaporative 


TOG


2029
2030
2031
2032
2033


2046


2035
2036
2037
2038
2039
2040
2041
2042
2043
2044
2045


2053
2054


2047
2048
2049
2050
2051
2052







 


 
 


 


Pinole Vista 1500 Fitzgerarld Drive, Pinole, CA - Fitzgerarld Drive Cancer Risk & PM2.5
Impacts at On-Site 3rd Floor Residential Receptors - 8.5 meter receptor height
30 Year Residential Exposure - Without MERV13 Filtration


Cancer Risk Calculation Method
Cancer Risk (per million) =CPF x  Inhalation Dose x ASF x ED/AT x  FAH x 1.0E6


Where: CPF = Cancer potency factor (mg/kg-day)
-1 


ASF = Age sensitivity factor for specified age group
ED = Exposure duration (years)
AT = Averaging time for lifetime cancer risk (years)
FAH = Fraction of time spent at home (unitless)


Inhalation Dose = Cair x DBR x A x (EF/365) x 10
-6


Where: Cair = concentration in air (μg/m
3
)


DBR = daily breathing rate (L/kg body weight-day)
A = Inhalation absorption factor
EF = Exposure frequency (days/year)


10
-6


 = Conversion factor


Cancer Potency Factors (mg/kg-day)
-1


CPF
1.10E+00


Vehicle TOG Exhaust 6.28E-03
Vehicle TOG Evaporative 3.70E-04


Values


Infant/Child Adult


Age --> 3rd Trimester 0 - 2 2 - 16 16 - 30
Parameter


ASF = 10 10 3 1
DBR* = 361 1090 572 261


A = 1 1 1 1
EF = 350 350 350 350


AT = 70 70 70 70
FAH = 1.00 1.00 1.00 0.73


* 95th percentile breathing rates for infants and 80th percentile for children and adults


Construction Cancer Risk by Year - Maximum Impact Receptor Location


Exposure


Exposure Duration DPM
Exhaust 


TOG
Evaporative 


TOG DPM
Year (years) Age


0 0.25 -0.25 - 0* 10 0.0012 0.0959 0.1328 0.016 0.007 0.0006 0.02
Hazard 
Index 


Fugitive 
PM2.5 


Total 
PM2.5 


1 1 0 - 1 10 0.0012 0.0959 0.1328 0.199 0.090 0.0073 0.30 0.0002 0.10 0.10
2 1 1 - 2 10 0.0012 0.0959 0.1328 0.199 0.090 0.0073 0.30
3 1 2 - 3 3 0.0012 0.0959 0.1328 0.031 0.014 0.0012 0.05
4 1 3 - 4 3 0.0012 0.0959 0.1328 0.031 0.014 0.0012 0.05
5 1 4 - 5 3 0.0012 0.0959 0.1328 0.031 0.014 0.0012 0.05
6 1 5 - 6 3 0.0012 0.0959 0.1328 0.031 0.014 0.0012 0.05
7 1 6 - 7 3 0.0012 0.0959 0.1328 0.031 0.014 0.0012 0.05
8 1 7 - 8 3 0.0012 0.0959 0.1328 0.031 0.014 0.0012 0.05
9 1 8 - 9 3 0.0012 0.0959 0.1328 0.031 0.014 0.0012 0.05
10 1 9 - 10 3 0.0012 0.0959 0.1328 0.031 0.014 0.0012 0.05
11 1 10 - 11 3 0.0012 0.0959 0.1328 0.031 0.014 0.0012 0.05
12 1 11 - 12 3 0.0012 0.0959 0.1328 0.031 0.014 0.0012 0.05
13 1 12 - 13 3 0.0012 0.0959 0.1328 0.031 0.014 0.0012 0.05
14 1 13 - 14 3 0.0012 0.0959 0.1328 0.031 0.014 0.0012 0.05
15 1 14 - 15 3 0.0012 0.0959 0.1328 0.031 0.014 0.0012 0.05
16 1 15 - 16 3 0.0012 0.0959 0.1328 0.031 0.014 0.0012 0.05
17 1 16-17 1 0.0012 0.0959 0.1328 0.003 0.002 0.0001 0.01
18 1 17-18 1 0.0012 0.0959 0.1328 0.003 0.002 0.0001 0.01
19 1 18-19 1 0.0012 0.0959 0.1328 0.003 0.002 0.0001 0.01
20 1 19-20 1 0.0012 0.0959 0.1328 0.003 0.002 0.0001 0.01
21 1 20-21 1 0.0012 0.0959 0.1328 0.003 0.002 0.0001 0.01
22 1 21-22 1 0.0012 0.0959 0.1328 0.003 0.002 0.0001 0.01
23 1 22-23 1 0.0012 0.0959 0.1328 0.003 0.002 0.0001 0.01
24 1 23-24 1 0.0012 0.0959 0.1328 0.003 0.002 0.0001 0.01
25 1 24-25 1 0.0012 0.0959 0.1328 0.003 0.002 0.0001 0.01
26 1 25-26 1 0.0012 0.0959 0.1328 0.003 0.002 0.0001 0.01
27 1 26-27 1 0.0012 0.0959 0.1328 0.003 0.002 0.0001 0.01
28 1 27-28 1 0.0012 0.0959 0.1328 0.003 0.002 0.0001 0.01
29 1 28-29 1 0.0012 0.0959 0.1328 0.003 0.002 0.0001 0.01
30 1 29-30 1 0.0012 0.0959 0.1328 0.003 0.002 0.0001 0.01


Total Increased Cancer Risk 0.90 0.408 0.033 1.34
*  Third trimester of pregnancy


TAC
DPM


Maximum - Exposure Information Concentration (ug/m3) Cancer Risk (per million)


2034


Maximum 


2025
2025
2026
2027
2028


TOTAL


Year


Age 
Sensitivity 


Factor
Exhaust 


TOG
Evaporative 


TOG


2029
2030
2031
2032
2033


2046


2035
2036
2037
2038
2039
2040
2041
2042
2043
2044
2045


2053
2054


2047
2048
2049
2050
2051
2052
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Date of Request 10/4/2021


Contact Name Casey Divine


Affiliation Illingworth & Rodkin, Inc.


Phone 707‐794‐0400 x103


Email
cdivine@illingworthrodkin.co


m


Project Name Pinole Vista
Address 1500 Fitzgerald Drive


City Pinole


County Contra Costa


Type (residential, 


commercial, mixed 


use, industrial, etc.) Residential
Project Size (# of 


units or building 


square feet) 223du


Table A: Requester Contact Information


Comments:


Risk & Hazard Stationary Source Inquiry Form


This form is required when users request stationary source data from BAAQMD


This form is to be used with the BAAQMD's Google Earth stationary source screening tables. 


Click here for guidance on coducting risk & hazard screening, including roadways & freeways, refer to the District's Risk & Hazard Analysis flow chart. 


Click here for District's Recommended Methods for Screening and Modeling Local Risks and Hazards document.


For Air District assistance, the following steps must be completed:


1. Complete all the contact and project information requested in  . Incomplete forms will not be processed. Please include a project site map.


2. Download and install the free program Google Earth, http://www.google.com/earth/download/ge/, and then download the county specific Google Earth stationary 
source application files  from the District's website, http://www.baaqmd.gov/Divisions/Planning‐and‐Research/CEQA‐GUIDELINES/Tools‐and‐Methodology.aspx. The 
small points on the map represent stationary sources permitted by the District (Map A on right). These permitted sources include diesel back‐up generators, gas 
stations, dry cleaners, boilers, printers, auto spray booths, etc. Click on a point to view the source's Information Table, including the name, location, and preliminary 
estimated cancer risk, hazard index, and PM2.5 concentration.


3. Find the project site in Google Earth by inputting the site's address in the Google Earth search box.


4. Identify stationary sources within at least a 1000ft radius of project site. Verify that the location of the source on the map matches with the source's address in the 
Information Table, by using the Google Earth address search box to confirm the source's address location. Please report any mapping errors to the District.


5. List the stationary source information in  blue section only. 


6. Note that a small percentage of the stationary sources have Health Risk Screening Assessment (HRSA) data INSTEAD of screening level data. These sources will be 
noted by an asterisk next to the Plant Name (Map B on right). If HRSA values are presented, these values have already been modeled and cannot be adjusted further.


7. Email this completed form to District staff.  District staff will provide the most recent risk, hazard, and PM2.5 data that are available for the source(s). If this 
information or data are not available, source emissions data will be provided. Staff will respond to inquiries within three weeks.  


Note that a public records request received for the same stationary source information will cancel the processing of your SSIF request.


Submit forms, maps, and questions to Matthew Hanson at 415‐749‐8733, or mhanson@baaqmd.gov .


Table A: Requester Contact Information 


Table B 


Table A 







Construction MEI
Distance from 


Receptor (feet) or 


MEI1 Plant No. Facility Name Address Cancer Risk2 Hazard Risk2 PM2.5
2 Source No.3 Type of Source4 Fuel Code5 Status/Comments


Distance 


Adjustment 


Multiplier


Adjusted 


Cancer Risk 


Estimate


Adjusted 


Hazard 


Risk


Adjusted 


PM2.5


+1000 14155 West County Wastewater District 1541 Fitzgerald Dr 1.46 ‐ ‐ Generators 2018 Dataset 0.04 0.06 #VALUE! #VALUE!


950 16197 Global Power Group, Inc


1330 Fitzgerld Dr, 


ToysRUs 5804 ‐ ‐ ‐ Generators 2018 Dataset
0.04 #VALUE! #VALUE! #VALUE!


+1000 17434 Target Store T‐0737 1400 Fitzgerald Dr 0.01 ‐ ‐ Generators 2018 Dataset 0.04 0.0004 #VALUE! #VALUE!


415 18331 Lucky #742 1530 Fitzgerald Dr ‐ ‐ ‐ Generators 2018 Dataset 0.15 #VALUE! #VALUE! #VALUE!


+1000 110386 7‐ Eleven Inc. #37994 2401 Appian Way 51.73 0.23 ‐


Gas Dispensing 


Facility 2018 Dataset
0.01 0.77 0.003 #VALUE!


Footnotes: Project Site
1. Maximally exposed individual 


Distance from 


Receptor 


(feet) or MEI1 FACID (Plant No.)


Distance 


Adjustment 


Multiplier


Adjusted 


Cancer Risk 


Estimate


Adjusted 


Hazard 


Risk


Adjusted 


PM2.5


+1000 14155 0.04 0.06 #VALUE! #VALUE!


340 16197 0.22 #VALUE! #VALUE! #VALUE!


500 17434 0.12 0.001 #VALUE! #VALUE!


415 18331 0.15 #VALUE! #VALUE! #VALUE!
+1000 110386 0.01 0.77 0.003 #VALUE!


c. BAAQMD Reg 11 Rule 16 required that all co‐residential (sharing a wall, floor, ceiling or is in the same building as a residential unit) dry cleaners cease use of perc on July 1, 2010. 


Date last updated: 


03/13/2018


g. This spray booth is considered to be insignificant.


4. Permitted sources include diesel back‐up generators, gas stations, dry cleaners, boilers, printers, auto spray booths, etc.


11. Further information about common sources:


a. Sources that only include diesel internal combustion engines can be adjusted using the BAAQMD's Diesel Multiplier worksheet. 


b. The risk from natural gas boilers used for space heating when <25 MM BTU/hr would have an estimated cancer risk of one in a million or less, and a chronic hazard index of 0.003 or less. 


Therefore, there is no cancer risk, hazard or PM2.5 concentrations from co‐residential dry cleaning businesses in the BAAQMD.


d. Non co‐residential dry cleaners must phase out use of perc by Jan. 1, 2023. Therefore, the risk from these dry cleaners does not need to be factored in over a 70‐year period, but instead should reflect 
e. Gas stations can be adjusted using BAAQMD's Gas Station Distance Mulitplier worksheet.


6. If a Health Risk Screening Assessment (HRSA) was completed for the source, the application number will be listed here.


7. The date that the HRSA was completed.


8. Engineer who completed the HRSA. For District purposes only.


9. All HRSA completed before 1/5/2010 need to be multiplied by an age sensitivity factor of 1.7.


10. The HRSA "Chronic Health" number represents the Hazard Index.


5. Fuel codes: 98 = diesel, 189 = Natural Gas.


2. These Cancer Risk, Hazard Index, and PM2.5 columns represent the values in the Google Earth Plant Information Table.


3. Each plant may have multiple permits and sources.


f. Unless otherwise noted, exempt sources are considered insignificant. See BAAQMD Reg 2 Rule 1 for a list of exempt sources.


Table B: Google Earth data







4225 Hollis Street, Emeryville, CA  94608             (510) 296-0532 tel  www.wra-ca.com 


MEMORANDUM 


To: 
Richard Schoebel, Retail Opportunity 
Investments Corp. (ROIC) From: Yingying Cai, Rei Scampavia, and


Brian Kearns  


cc: Chris Cole, Metrovation 


Date: October 26, 2021 


Subject: Biological Constraints Assessment for ROIC Pinole Vista Mixed Use Project, Pinole, Contra
Costa County, California (WRA Project #31272) 


Purpose 


The purpose of this memorandum is to summarize the methods, results, and conclusions of a biological 
constraints assessment to support the Retail Opportunity Investments Corp. (ROIC) Pinole Vista Mixed
Use Project (Project), located in the City of Pinole in Contra Costa County, California (Attachment A,
Figure 1). The Project involves the creation of a mixed-use redevelopment, which will utilize an existing
commercial parking lot, located at 1500 Fitzgerald Drive, Pinole, California (Attachment A, Figure 2). This 
memorandum also includes an analysis of potential project impacts, as well as recommended avoidance
and minimization measures. As no project designs have been created to date, this memorandum includes
only a preliminary analysis of potential biological constraints.


Methods 


On September 15, 2021, WRA biologists, Rei Scampavia and Brian Kearns, traversed the Project Area on 
foot to document existing conditions. The potential occurrence of special-status species in the overall 
Project Area was evaluated by first determining which special-status species occur in the vicinity of the 
Project Area through a literature and database search. Resources reviewed included the following: 


• California Department of Fish and Wildlife (CDFW) Natural Diversity Database records (CNDDB;
CDFW 2021),


• U.S. Fish and Wildlife Service (USFWS) Information for Planning and Conservation Species Lists
(USFWS 2021),


• California National Plant Society (CNPS) Inventory records (CNPS 2021a),
• A Manual of California Vegetation Online (CNPS 2021b),
• Consortium of California Herbaria 2 (CCH2 2021),
• SoilWeb (CSRL 2021),
• Contemporary aerial photographs (Google Earth 2021), and
• Historical aerial photographs (NETR 2021).


During the site visit, land cover types within the Project Area were characterized, mapped, and classified 
as sensitive or non-sensitive. The Project Area was also examined for indicators of wetlands, non-wetland 
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waters, and riparian habitat potentially subject to the jurisdiction of the U.S. Army Corps of Engineers 
(Corps), the Regional Water Quality Control Board (RWQCB), and/or the CDFW.  


The Project Area was assessed for potential development-related constraints. This analysis was performed 
to a level of detail necessary to understand what types of biological constraints may be associated with 
the Project. The conclusions of this report are based on conditions observed at the time of the site visit 
and regulatory policies and practices in place at the time the report was prepared; changes that may occur 
in the future with regard to conditions, policies, or practices could affect the conclusions presented in this 
study. 


Results 


Site Description 


A map of land cover types and potential biological constraints within the Project Area is included as 
Attachment A, Figure 3. A list of species observed within and around the Project Area is included as 
Attachment B. Representative site photographs are included as Attachment C. A list of special-status 
species documented to occur in the vicinity of the Project Area, and an analysis of their potentials to occur 
within the Project Area, are included as Attachment D. 


The majority of the Project Area consists of developed and landscaped areas. Coast live oak (Quercus
agrifolia) woodland occurs along the southern boundary of the Project Area on a steep slope between the
parking lot and a residential development. Historic aerial imagery (NETR 2021) indicates the coast live oak
woodland in this marginal area became established after 1980. Within this wooded area, two parallel
concrete ephemeral ditches run east-west throughout the length of the Project Area. Elevations within
the Project Area range from 204 to 264 feet World Geodetic System (WGS) 84 (Google Earth 2021). Soils
within the Project Area consist of Los Osos clay loam, 15 to 30 percent slopes (CSRL 2021).


The Project Area is surrounded by roads, parking lots, and retail stores to the north, east, and west. The 
southern border of the Project Area is adjacent to a residential development. Prior to 1968, the Project 
Area and surrounding areas consisted of grassland habitat (NETR 2021, Google Earth 2021). Between 1968 
and 1980, the housing development south of the Project Area was constructed (NETR 2021, Google Earth 
2021). The parking lot and associated buildings were constructed sometime in the early 1980s (NETR 
2021). The Project Area and surrounding land uses have remained relatively unchanged since the 1980s 
(Google Earth 2021). 


Land Cover Types 


Non-Sensitive Land Cover Types 


The Project Area includes three (3) non-sensitive land cover types: developed/landscaped, coast live oak 
woodland, and ephemeral ditch. The majority of the Project Area (6.03 acres) is developed/landscaped. 
Developed/landscaped areas within the Project Area include paved parking lot, a department store, a 
loading dock, and narrow strips of ornamental plantings of trees and shrubs, such as silver birch (Betula 
pendula) and crape myrtle (Lagerstroemia indica). This land cover type does not have an associated 
vegetation community, alliance, or association as it is devoid of non-ornamental vegetation. 
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Within the Project Area, 0.81 acre of coast live oak woodland occurs along the southern boundary of the 
Project Area on a steep man-made slope between the parking lot and a residential development. Coast 
live oak woodland within the Project Area is characterized by a mix of young and mature trees, with a 
relatively open understory of mostly bare ground and dense leaf litter. The canopy of coast live oak 
woodland is dominated by coast live oak, with lower cover of red willow (Salix laevigata), Aleppo pine 
(Pinus halepensis), and coast redwood (Sequoia sempervirens). The understory is characterized by 
scattered poison oak (Toxicodendron diversilobum) shrubs, and patches of non-native ruderal herbaceous 
vegetation, including rattail sixweeks grass (Festuca myuros), English ivy (Hedera helix), bristly ox-tongue 
(Helminthotheca echioides), bird’s foot trefoil (Lotus corniculatus), and wild radish (Raphanus sativus). 
Vegetation within coast live oak woodland meets the requirements of the Quercus agrifolia Forest & 
Woodland Alliance (CDFW Rank S4), which is not considered a sensitive land cover type (CNPS 2021b). 


Two parallel ephemeral ditches, covering 0.06 acre in total, occur within coast live oak woodland south of 
the parking lot. These concrete, v-shaped ditches appear to collect urban runoff from the residential 
development uphill, which is funneled into two storm drains located in roughly the center of the Project 
Area on an east-west axis. The ephemeral ditches did not contain any surface water at the time of the site 
visit, and appear to only hold runoff during precipitation events. Ephemeral ditches are sloped towards 
the storm drains and therefore unlikely to hold water once precipitation ceases. This land cover type does 
not have an associated vegetation community, alliance, or association as it is devoid of vegetation. 
Although they are not armored or concrete-lined, the ephemeral ditches within the Project Area are 
unlikely to be considered jurisdictional by the Corps, RWQCB, or CDFW, as they are man-made ephemeral 
features, excavated in upland for the sole purpose of collecting urban stormwater runoff. 


Sensitive Land Cover Types 


The Project Area does not include potential wetlands or waters of the U.S. and State, riparian areas, or 
other sensitive land cover types.  


Special-status Plant Species 


No special-status plant species were observed in the Project Area during the site assessment. Ninety-eight 
(98) special-status plant species have been documented within the vicinity of the Project Area (CDFW 
2021, CNPS 2021a; Attachment B). These species are unlikely or have no potential to occur in the Project 
Area due to one or more of the following reasons: 
 


• Specific edaphic conditions, such as serpentine or sandy soils, are absent; 
• Specific hydrologic conditions, such as riverine or tidal waters, are absent; 
• Common associated plant species and vegetation communities are absent; 
• A viable seed bank is unlikely to be present due to historic and contemporary soil alterations; and 
• Development including pavement and structures precludes the presence of the species. 


 
Special-status Wildlife Species 


No special-status wildlife species were observed in the Project Area during the site assessment. Fifty-five 
(55) special-status wildlife species have been documented within the vicinity of the Project Area (CDFW 
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2021, USFWS 2021; Attachment B). Fifty-four (54) of these species are unlikely or have no potential to 
occur in the Project Area zone due to one or more of the following reasons: 


• The setting of the Project Area is thoroughly urban and highly disturbed, making it unsuitable for 
special-status species; 


• Aquatic habitats necessary to support special-status wildlife species (e.g., ponds, freshwater 
streams/rivers) are not present; 


• Vegetation communities (e.g., tidal or freshwater marsh, grassland, oak woodlands, old-growth 
coniferous forest, and riparian woodland/forest) that provide nesting and/or foraging resources 
necessary to support special-status wildlife species are not present; 


• Structures or vegetation (e.g., caves, old-growth trees, and small mammal burrows) necessary to 
provide nesting or cover habitat to support special-status wildlife species are not present; 


• Host plants necessary to provide larval and nectar resources required for the completion of life 
cycles for specific special-status insects are not present; and 


• The Project Area is outside of special-status wildlife species’ documented range. 
 


One (1) special-status wildlife species was determined to have potential to occur within the Project Area: 
white-tailed kite (Elanus leucurus, CDFW Fully Protected). This species is discussed below. Additionally, 
given that the Project Area is located in relatively close proximity to the documented range of the Alameda 
whipsnake (AWS; Masticophis lateralis euryxanthus, Federal Threatened, State Threatened), it is 
discussed in further detail below despite being unlikely to occur within the Project Area. 
 
White-tailed kite (Moderate potential to nest) 
 
The white-tailed kite is resident in open to semi-open habitats throughout the lower elevations of 
California, including grasslands, savannahs, woodlands, agricultural areas and wetlands. Vegetative 
structure and prey availability seem to be more important habitat elements than associations with specific 
plants or vegetative communities (Dunk 1995). Nests are constructed mostly of twigs and placed in trees, 
often at habitat edges. Nest trees are highly variable in size, structure, and immediate surroundings, 
ranging from shrubs to trees greater than 150 feet tall (Dunk 1995). This species preys upon a variety of 
small mammals, as well as other vertebrates and invertebrates. 
 
White-tailed kite has a moderate potential to nest in the larger trees along the southern portion of the 
Project Area. 
 
Alameda whipsnake (Unlikely to occur, but documented in the vicinity) 
 
AWS is restricted to the inner Coast Range in western and central Contra Costa and Alameda Counties 
(USFWS 2006). AWS is associated with scrub communities, including mixed chaparral, chamise-redshank 
chaparral, coastal scrub, and annual grassland and oak woodlands that lie adjacent to scrub habitats that 
contain areas of rock outcroppings. Rock outcroppings are important as they are a favored location for 
lizard prey. AWS frequently venture into adjacent habitats, including grassland, oak savanna, and 
occasionally oak-bay woodland. 


AWS was listed as California State Threatened on June 6, 1971, Federal Threatened on December 5, 1997 
(62 FR 64306), and critical habitat was designated on October 2, 2006 (71 FR 58176). The range of AWS is 
restricted to the inner Coast Range in western and central Contra Costa and Alameda Counties (USFWS 
2006). The historical range of AWS has been fragmented into five (5) disjunct populations: Tilden-Briones, 







5 


Oakland-Las Trampas, Hayward-Pleasanton Ridge, Sunol-Cedar Mountain, and the Mount Diablo-Black 
Hills (USFWS 1997). 
 
The physical and biological features for AWS include: scrub/shrub communities with a mosaic of open and 
closed canopy; woodland or annual grassland plant communities contiguous to lands containing scrub 
communities; lands containing rock outcrops, talus, and small mammal burrows within or in proximity to 
scrub communities; and accessible dispersal habitat (USFWS 2006). Use of habitats other than scrub by 
AWS is now known to be more common, especially for corridor movement. Thus, habitats, including 
grassland and riparian communities, adjacent to scrub habitat are considered essential to AWS 
conservation (USFWS 2006). 
 
The nearest documented occurrence of AWS is approximately 4.1 miles southeast of the Project Area near 
San Pablo Reservoir (CDFW 2021). Critical habitat has also been designated for AWS approximately 2 miles 
south of the Project Area in the same vicinity as the aforementioned occurrence. However, the Project 
Area is separated from known source populations of AWS by large swaths of residential development and 
major roadways, both of which are considered to be a complete barrier to dispersal for AWS. Additionally, 
the physical and biological features discussed above are generally absent from the Project Area, given that 
the hillside to the south of the developed portion of the Project Area is generally devoid of rocky outcrops 
or scrub/shrub cover. Given these factors, AWS is considered unlikely to traverse the Project Area during 
any portion of its life history. 


Potential Project Impacts and Recommended Avoidance and Mitigation Measures 


No potentially sensitive land cover type occurs within the Project Area. No special-status species were 
observed within the Project Area, and no special-status plants or wildlife, with the exception of 
white-tailed kite, have potential to occur within the Project Area. Nesting birds, including white-tailed 
kite, have potential to occur in these areas, particularly in landscaped and natural vegetation within the 
Project Area (Appendix A, Figure 3). Furthermore, some trees within the Project Area are protected under 
the Ordinance of the Pinole Municipal Code (Tree Ordinance). Restricting work, including equipment 
staging and access, to paved portions of the Project Area should minimize impacts to nesting birds, 
including white-tailed kite, and protected trees. The measures described below should be implemented 
to reduce any impacts to a less-than-significant level. 


Nesting Birds 


Potential Project Impacts 


Project activities have the potential to result in direct or indirect impacts to native nesting birds. Nesting 
birds, including white-tailed kite, have the potential to nest in trees, shrubs, and herbaceous vegetation, 
and on man-made structures within the Project Area. While less likely due to frequent disturbance, 
nesting birds may also nest in trees, shrubs, herbaceous vegetation, and on man-made structures within 
the Project Area. Most nesting birds in California are protected by the Migratory Bird Treaty Act (MBTA) 
and California Fish and Game Code. As a result of these protections, the removal or disturbance of active 
nests (i.e., those containing eggs or young) is prohibited. While no specific permit is required for nesting 
bird protection, Fish and Game Code requires avoidance of impacts to nesting birds. Areas within the 
Project Area with the greatest likelihood to support nesting birds include trees and other landscaping or 
natural cover in adjacent undeveloped areas.  
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Recommended Avoidance and Minimization Measures 


To avoid impacts to these birds in compliance with Fish and Game Code, tree removal can be conducted 
outside of the breeding bird season, which is February 1 through August 31. If construction is scheduled 
to commence between February 1 and August 31, pre-construction surveys for breeding birds would be 
needed within 14 days prior to construction. If active bird nests are found, avoidance buffers specific to 
the species in question and setting of the nest would be required as determined by a qualified biologist. 
The buffers would establish a “no-construction zone” which would remain in place until after young have 
fledged the nest or the nest otherwise becomes inactive. At a minimum, any active nests should be 
monitored during construction to ensure that construction activities are not affecting nesting success. 
Nesting bird surveys would generally be repeated during the nesting bird season if the Project experiences 
work stoppages greater than 14 days, given that new nests may have been initiated in the absence of 
disturbance. 


Trees 


Potential Project Impacts 


A total of 83 trees are located within the Project Area, including 42 trees large enough and/or of select 
native tree species to be considered protected trees per the City of Pinole’s Tree Ordinance 
(Attachment A, Figure 3). Protected trees are concentrated in coast live oak woodland; however, 
scattered protected trees are also present in landscaped portions of the Project Area. A complete list of 
all trees surveyed, and a discussion of the Tree Ordinance, is presented in a separate tree survey report 
also prepared by WRA. 
 
Recommended Avoidance and Minimization Measures 
 
Should any protected trees be removed, all applicable measures discussed in the Tree Ordinance, 
including obtaining a tree removal permit, should be adopted. Further recommendations are described in 
the WRA tree survey report. 
 
Conclusions 


Potential biological constraints within the Project Area include nesting birds and protected trees. It is 
recommended that project-specific avoidance and minimization measures be developed as the Project 
design is advanced.  
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Figure 1. Project Area Regional Location Map
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Attachment B-1.  Plant species observed within the Project Area on September 15, 2021 


Scientific Name Common Name Origin Form Rarity 
Status1 


CAL-IPC 
Status2 


Wetland 
Status3 


Agave americana Century plant non-native perennial herb - - - 
Avena sp. Oat non-native (invasive) - - Moderate - 
Betula pendula Silver birch non-native tree    
Bromus hordeaceus Soft chess non-native (invasive) annual grass - Limited FACU 
Carduus pycnocephalus ssp. 
pycnocephalus 


Italian thistle non-native (invasive) annual herb - Moderate - 


Convolvulus arvensis Field bindweed non-native perennial herb, vine - - - 
Dietes iridoides Fortnight lily non-native perennial herb - - - 
Epilobium brachycarpum Willow herb native annual herb - - FAC 
Erigeron bonariensis Flax-leaved horseweed non-native annual herb - - FACU 
Eucalyptus globulus Blue gum non-native (invasive) tree - Limited - 
Eucalyptus polyanthemos Silver dollar gum non-native tree - - - 
Festuca myuros Rattail sixweeks grass non-native (invasive) annual grass - Moderate FACU 
Hedera helix English ivy non-native (invasive) vine, shrub - High FACU 
Helminthotheca echioides Bristly ox-tongue non-native (invasive) annual, perennial herb - Limited FAC 
Hypochaeris radicata Hairy cats ear non-native (invasive) perennial herb - Moderate FACU 
Lactuca saligna Willow lettuce non-native annual herb - - UPL 
Lagerstroemia indica Crape myrtle non-native tree - - - 
Ligustrum sp. Privet non-native shrub - - - 
Lotus corniculatus Bird's foot trefoil non-native perennial herb - - FAC 
Pinus halepensis Aleppo pine native tree - - - 
Pinus pinea Italian stone pine non-native tree - - - 
Pyrus calleryana Bradford pear non-native tree - - - 
Quercus agrifolia Coast live oak native tree - - - 
Quercus chrysolepis Gold cup live oak native tree - - - 
Quercus ilex Holly oak non-native tree - - - 
Raphanus sativus Wild radish non-native (invasive) annual, biennial herb - Limited - 
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Scientific Name Common Name Origin Form Rarity 
Status1 


CAL-IPC 
Status2 


Wetland 
Status3 


Salix laevigata Red willow native tree - - FACW 
Salix lasiolepis Arroyo willow native tree, shrub - - FACW 
Salvia rosmarinus Rosemary non-native shrub - - - 
Sequoia sempervirens Coast redwood native tree - - - 
Stipa miliacea var. miliacea Smilo grass non-native (invasive) perennial grass - Limited - 
Toxicodendron diversilobum Poison oak native vine, shrub - - FACU 
Trachelospermum 
jasminoides 


Star jasmine non-native vine, shrub - - - 


Vicia sp. vetch - vine - - - 
All species identified using the Jepson Flora Project (Jepson eFlora 2021); nomenclature follows Jepson eFlora.  Sp.: “species”, intended to indicate 
that the observer was confident in the identity of the genus but uncertain which species. 
1Rare Status: The CNPS Inventory of Rare and Endangered Plants (CNPS 2021) 


FE: Federal Endangered 
FT: Federal Threatened 
SE: State Endangered 
ST: State Threatened 
SR: State Rare 
Rank 1A: Plants presumed extirpated in California and either rare or extinct elsewhere 
Rank 1B: Plants rare, threatened, or endangered in California and elsewhere 
Rank 2A: Plants presumed extirpated in California, but more common elsewhere 
Rank 2B: Plants rare, threatened, or endangered in California, but more common elsewhere 
Rank 3:  Plants about which we need more information – a review list 
Rank 4:  Plants of limited distribution – a watch list 


2Invasive Status: California Invasive Plant Inventory (Cal-IPC 2021) 
 High:  Severe ecological impacts; high rates of dispersal and establishment; most are widely distributed ecologically.  
 Moderate: Substantial and apparent ecological impacts; moderate-high rates of dispersal, establishment dependent on disturbance;  
                                       limited-moderate distribution ecologically 
 Limited:  Minor or not well documented ecological impacts; low-moderate rate of invasiveness; limited distribution ecologically 


Assessed: Assessed by Cal-IPC and determined to not be an existing current threat 
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Scientific Name Common Name Origin Form Rarity 
Status1 


CAL-IPC 
Status2 


Wetland 
Status3 


3Wetland Status: National List of Plant Species that Occur in Wetlands, Arid West Region (Corps 2018) 
 OBL: Almost always a hydrophyte, rarely in uplands 
 FACW: Usually a hydrophyte, but occasionally found in uplands 
 FAC: Commonly either a hydrophyte or non-hydrophyte 
 FACU: Occasionally a hydrophyte, but usually found in uplands 
 UPL: Rarely a hydrophyte, almost always in uplands 
 NL: Rarely a hydrophyte, almost always in uplands 
 NI: No information; not factored during wetland delineation 
 







This Page Intentionally Left Blank. 







B-4 


Attachment B-2.  Wildlife species observed within and around the Project Area on September 15, 2021 


Scientific name Common Name Status 


Reptiles 


Sceloporus occidentalis Western fence lizard No status 


Birds 
Thryomanes bewickii Bewick’s wren No status 


Meleagris gallopavo Wild turkey No status 


Sialia mexicana Western bluebird No status 


Zonotrichia leucophrys White-crowned sparrow No status 
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Photograph 1. View of a developed, paved lot in the western portion of the Project Area, facing north.


Attachment C.  Representative Site Photographs
All photographs taken September 15, 2021. 1







Photograph 2. View of a landscaped area in the northern portion of the Project Area, facing east.


Attachment C.  Representative Site Photographs
All photographs taken September 15, 2021. 2







Photograph 3. View of a developed, paved lot with landscaped islands in the center of the Project Area, facing south.


Attachment C.  Representative Site Photographs
All photographs taken September 15, 2021. 3







Photograph 4. View of coast live oak woodland in the southern portion of the Project Area, facing northeast.


Attachment C.  Representative Site Photographs
All photographs taken September 15, 2021. 4







Photograph 5. View of coast live oak woodland and a concrete, ephemeral ditch in the southern portion of the Project Area, facing west.


Attachment C.  Representative Site Photographs
All photographs taken September 15, 2021. 5







Photograph 6. View of a concrete ephemeral ditch in the southwestern portion of the Project Area, facing west.


Attachment C.  Representative Site Photographs
All photographs taken September 15, 2021. 6







Photograph 7. View of a concrete ephemeral ditch (bottom) and coast live oak woodland in the southern portion of the Project Area, facing north.


Attachment C.  Representative Site Photographs
All photographs taken September 15, 2021. 7
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Attachment D. Table of Special-status Plants Documented in the Vicinity of the Project Area. List compiled from the California Department of Fish 
and Wildlife Natural Diversity Database (CDFW 2021), U.S. Fish and Wildlife Service Information for Planning and Conservation Database (USFWS 
2021), and California Native Plant Society Electronic Inventory of Rare and Endangered Plants (CNPS 2021a) for the Richmond, Petaluma Point, 
Mare Island, Benicia, Briones Valley, Oakland East, Oakland West, San Francisco North, and San Quentin USGS 7.5-minute quadrangles. 


SPECIES STATUS* HABITAT 
REQUIREMENTS 


POTENTIAL TO OCCUR IN THE PROJECT 
AREA 


RESULTS AND 
RECOMMENDATIONS 


PLANTS 
Napa false indigo Rank 1B.2 broadleafed upland 


forest, chaparral, 
cismontane woodland. 
Elevation ranges from 
165 to 6560 feet (50 to 
2000 meters). Blooms 
Apr-Jul. 


Unlikely. Woodland habitat within the 
Project Area was converted within the 
past 50 years from grassland habitat. 
Due to the highly disturbed nature of 
the Project Area and surrounding urban 
landscape, this species is not likely to 
have colonized woodland within the 
Project Area. The nearest documented 
occurrences of this species are in San 
Rafael and Mill Valley, approximately 
14 miles west of the Project Area. 


No further actions are 
recommended for this 
species. 


Amorpha californica var. napensis 
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SPECIES STATUS* HABITAT 
REQUIREMENTS 


POTENTIAL TO OCCUR IN THE PROJECT 
AREA 


RESULTS AND 
RECOMMENDATIONS 


bent-flowered fiddleneck Rank 1B.2  cismontane woodland, 
coastal bluff scrub, 
valley and foothill 
grassland. Elevation 
ranges from 10 to 1640 
feet (3 to 500 meters). 
Blooms Mar-Jun. 


Unlikely. Woodland habitat within the 
Project Area was heavily graded within 
the past 50 years, when it was 
converted from grassland habitat. Due 
to the highly disturbed nature of the 
Project Area and surrounding urban 
landscape, this species is not likely to 
have colonized woodland habitat 
within the Project Area. The nearest 
documented occurrences of this 
species are in naturally-occurring 
woodlands, approximately 4 miles 
southeast of the Project Area. 


No further actions are 
recommended for this 
species. 


California androsace Rank 4.2  chaparral, cismontane 
woodland, coastal 
scrub, meadows and 
seeps, pinyon and 
juniper woodland, 
valley and foothill 
grassland. Elevation 
ranges from 490 to 
4280 feet (150 to 1305 
meters). Blooms Mar-
Jun. 


Unlikely. Woodland habitat within the 
Project Area was heavily graded within 
the past 50 years, when it was 
converted from grassland habitat. Due 
to the highly disturbed nature of the 
Project Area and surrounding urban 
landscape, this species is not likely to 
have colonized woodland habitat 
within the Project Area. The nearest 
documented occurrences of this 
species within the past century is 
located in Walnut Creek, approximately 
15 miles southeast of the Project Area. 


No further actions are 
recommended for this 
species. 


Amsinckia lunaris 


Androsace elongata ssp. acuta 
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SPECIES STATUS* HABITAT 
REQUIREMENTS 


POTENTIAL TO OCCUR IN THE PROJECT 
AREA 


RESULTS AND 
RECOMMENDATIONS 


coast rockcress Rank 4.3  broadleafed upland 
forest, coastal bluff 
scrub, coastal prairie, 
coastal scrub. Elevation 
ranges from 10 to 3610 
feet (3 to 1100 
meters). Blooms Feb-
May. 


No potential. The Project Area does 
not contain rocky sites to support this 
species. 


No further actions are 
recommended for this 
species. 


Franciscan manzanita FE, Rank 
1B.1 


 coastal scrub. 
Elevation ranges from 
195 to 985 feet (60 to 
300 meters). Blooms 
Feb-Apr. 


No potential. The Project Area does 
not contain coastal scrub habitat to 
support this species. 


No further actions are 
recommended for this 
species. 


Presidio manzanita FE, SE, 
Rank 1B.1 


 chaparral, coastal 
prairie, coastal scrub. 
Elevation ranges from 
150 to 705 feet (45 to 
215 meters). Blooms 
Feb-Mar. 


No potential. The Project Area does 
not contain chaparral, coastal prairie, 
or coastal scrub habitat to support this 
species. 


No further actions are 
recommended for this 
species. 


pallid manzanita FT, SE, 
Rank 1B.1 


 broadleafed upland 
forest, chaparral, 
cismontane woodland, 
closed-cone coniferous 
forest, coastal scrub. 
Elevation ranges from 
605 to 1525 feet (185 
to 465 meters). Blooms 
Dec-Mar. 


No potential. The Project Area does 
not contain uplifted marine terraces on 
siliceous shale or thin chert to support 
this species. 


No further actions are 
recommended for this 
species. 


Arabis blepharophylla 


Arctostaphylos franciscana 


Arctostaphylos montana ssp. ravenii 


Arctostaphylos pallida 
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SPECIES STATUS* HABITAT 
REQUIREMENTS 


POTENTIAL TO OCCUR IN THE PROJECT 
AREA 


RESULTS AND 
RECOMMENDATIONS 


marsh sandwort FE, SE, 
Rank 1B.1 


 marshes and swamps. 
Elevation ranges from 
10 to 560 feet (3 to 170 
meters). Blooms May-
Aug. 


No potential. The Project Area does 
not contain marsh or swamp habitat to 
support this species. 


No further actions are 
recommended for this 
species. 


Carlotta Hall's lace fern Rank 4.2  chaparral, cismontane 
woodland. Elevation 
ranges from 330 to 
4595 feet (100 to 1400 
meters). Blooms Jan-
Dec. 


Unlikely. Woodland habitat within the 
Project Area was converted within the 
past 50 years from grassland habitat. 
Due to the highly disturbed nature of 
the Project Area and surrounding urban 
landscape, this species is not likely to 
have colonized woodland within the 
Project Area. Furthermore, the Project 
Area does not contain serpentine 
slopes, crevices, or outcrops, with 
which this species is generally 
associated. 


No further actions are 
recommended for this 
species. 


ocean bluff milk-vetch Rank 4.2  coastal bluff scrub, 
coastal dunes. 
Elevation ranges from 
10 to 395 feet (3 to 120 
meters). Blooms Jan-
Nov. 


No potential. The Project Area does 
not contain coastal bluff scrub or 
coastal dune habitat to support this 
species. 


No further actions are 
recommended for this 
species. 


alkali milk-vetch Rank 1B.2  playas, valley and 
foothill grassland, 
vernal pools. Elevation 
ranges from 5 to 195 
feet (1 to 60 meters). 
Blooms Mar-Jun. 


No potential. The Project Area does 
not contain playa, grassland, or vernal 
pool habitat to support this species. 


No further actions are 
recommended for this 
species. 


Arenaria paludicola 


Aspidotis carlotta-halliae 


Astragalus nuttallii var. nuttallii 


Astragalus tener var. tener 
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SPECIES STATUS* HABITAT 
REQUIREMENTS 


POTENTIAL TO OCCUR IN THE PROJECT 
AREA 


RESULTS AND 
RECOMMENDATIONS 


big tarplant Rank 1B.1  valley and foothill 
grassland. Elevation 
ranges from 100 to 
1655 feet (30 to 505 
meters). Blooms Jul-
Oct. 


No potential. The Project Area does 
not contain grassland habitat to 
support this species. 


No further actions are 
recommended for this 
species. 


serpentine reed grass Rank 4.3  chaparral, lower 
montane coniferous 
forest, meadows and 
seeps, valley and 
foothill grassland. 
Elevation ranges from 
295 to 3495 feet (90 to 
1065 meters). Blooms 
Apr-Jul. 


No potential. The Project Area does 
not contain chaparral, lower montane 
coniferous forest, meadow, seep, or 
grassland habitat to support this 
species. 


No further actions are 
recommended for this 
species. 


Mt. Diablo fairy-lantern Rank 1B.2  chaparral, cismontane 
woodland, riparian 
woodland, valley and 
foothill grassland. 
Elevation ranges from 
100 to 2755 feet (30 to 
840 meters). Blooms 
Apr-Jun. 


No potential. The range of this species 
is currently restricted to Mount Diablo. 


No further actions are 
recommended for this 
species. 


Tiburon mariposa-lily FT, ST, 
Rank 1B.1 


 valley and foothill 
grassland. Elevation 
ranges from 165 to 490 
feet (50 to 150 
meters). Blooms Mar-
Jun. 


No potential. The Project Area does 
not contain grassland habitat to 
support this species. 


No further actions are 
recommended for this 
species. 


Blepharizonia plumosa 


Calamagrostis ophitidis 


Calochortus pulchellus 


Calochortus tiburonensis 
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SPECIES STATUS* HABITAT 
REQUIREMENTS 


POTENTIAL TO OCCUR IN THE PROJECT 
AREA 


RESULTS AND 
RECOMMENDATIONS 


Oakland star-tulip Rank 4.2  broadleafed upland 
forest, chaparral, 
cismontane woodland, 
lower montane 
coniferous forest, 
valley and foothill 
grassland. Elevation 
ranges from 330 to 
2295 feet (100 to 700 
meters). Blooms Mar-
May. 


Unlikely. Woodland habitat within the 
Project Area was converted within the 
past 50 years from grassland habitat. 
Due to the highly disturbed nature of 
the Project Area and surrounding urban 
landscape, this species is not likely to 
have colonized woodland within the 
Project Area. The nearest documented 
occurrence of this species is from 1900, 
located in the San Pablo Hills 
approximately 3 miles west of the 
Project Area.  


No further actions are 
recommended for this 
species. 


coastal bluff morning-glory Rank 1B.2  coastal bluff scrub, 
coastal dunes, coastal 
scrub, north coast 
coniferous forest. 
Elevation ranges from 0 
to 345 feet (0 to 105 
meters). Blooms 
(Mar)Apr-Sep. 


No potential. The Project Area does 
not contain coastal bluff scrub, coastal 
dune, coastal scrub, or north coast 
coniferous habitat to support this 
species. 


No further actions are 
recommended for this 
species. 


bristly sedge Rank 2B.1  coastal prairie, 
marshes and swamps, 
valley and foothill 
grassland. Elevation 
ranges from 0 to 2050 
feet (0 to 625 meters). 
Blooms May-Sep. 


No potential. The Project Area does 
not contain coastal prairie, marsh, 
swamp, or grassland habitat to support 
this species. 


No further actions are 
recommended for this 
species. 


Calochortus umbellatus 


Calystegia purpurata ssp. saxicola 


Carex comosa 
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SPECIES STATUS* HABITAT 
REQUIREMENTS 


POTENTIAL TO OCCUR IN THE PROJECT 
AREA 


RESULTS AND 
RECOMMENDATIONS 


northern meadow sedge Rank 2B.2  meadows and seeps. 
Elevation ranges from 0 
to 10500 feet (0 to 
3200 meters). Blooms 
May-Jul. 


No potential. The Project Area does 
not contain meadows or seeps to 
support this species. 


No further actions are 
recommended for this 
species. 


Tiburon paintbrush FE, ST, 
Rank 1B.2 


 valley and foothill 
grassland. Elevation 
ranges from 195 to 
1310 feet (60 to 400 
meters). Blooms Apr-
Jun. 


No potential. The Project Area does 
not contain grassland habitat to 
support this species. 


No further actions are 
recommended for this 
species. 


johnny-nip Rank 4.2  coastal bluff scrub, 
coastal prairie, coastal 
scrub, marshes and 
swamps, valley and 
foothill grassland, 
vernal pools. Elevation 
ranges from 0 to 1425 
feet (0 to 435 meters). 
Blooms Mar-Aug. 


No potential. The Project Area does 
not contain coastal bluff scrub, coastal 
prairie, coastal scrub, marsh, swamp, 
grassland, or vernal pool habitat to 
support this species. 


No further actions are 
recommended for this 
species. 


Congdon's tarplant Rank 1B.1  valley and foothill 
grassland. Elevation 
ranges from 0 to 755 
feet (0 to 230 meters). 
Blooms May-Oct(Nov). 


No potential. The Project Area does 
not contain grassland habitat to 
support this species. 


No further actions are 
recommended for this 
species. 


Point Reyes salty bird's-beak Rank 1B.2  marshes and swamps. 
Elevation ranges from 0 
to 35 feet (0 to 10 
meters). Blooms Jun-
Oct. 


No potential. The Project Area does 
not contain marsh or swamp habitat to 
support this species. 


No further actions are 
recommended for this 
species. 


Carex praticola 


Castilleja affinis var. neglecta 


Castilleja ambigua var. ambigua 


Centromadia parryi ssp. congdonii 


Chloropyron maritimum ssp. palustre 
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SPECIES STATUS* HABITAT 
REQUIREMENTS 


POTENTIAL TO OCCUR IN THE PROJECT 
AREA 


RESULTS AND 
RECOMMENDATIONS 


soft salty bird's-beak FE, SR, 
Rank 1B.2 


 marshes and swamps. 
Elevation ranges from 0 
to 10 feet (0 to 3 
meters). Blooms Jun-
Nov. 


No potential. The Project Area does 
not contain marsh or swamp habitat to 
support this species. 


No further actions are 
recommended for this 
species. 


San Francisco Bay spineflower Rank 1B.2  coastal bluff scrub, 
coastal dunes, coastal 
prairie, coastal scrub. 
Elevation ranges from 
10 to 705 feet (3 to 215 
meters). Blooms Apr-
Jul(Aug). 


No potential. The Project Area does 
not contain coastal bluff scrub, coastal 
dune, coastal prairie, or coastal scrub 
habitat to support this species. 


No further actions are 
recommended for this 
species. 


robust spineflower FE, Rank 
1B.1 


 chaparral, cismontane 
woodland, coastal 
dunes, coastal scrub. 
Elevation ranges from 
10 to 985 feet (3 to 300 
meters). Blooms Apr-
Sep. 


No potential. The Project Area does 
not contain sandy terraces, bluffs, or 
loose sand to support this species. 


No further actions are 
recommended for this 
species. 


Bolander's water-hemlock Rank 2B.1  marshes and swamps. 
Elevation ranges from 0 
to 655 feet (0 to 200 
meters). Blooms Jul-
Sep. 


No potential. The Project Area does 
not contain marsh or swamp habitat to 
support this species. 


No further actions are 
recommended for this 
species. 


Chloropyron molle ssp. molle 


Chorizanthe cuspidata var. cuspidata 


Chorizanthe robusta var. robusta 


Cicuta maculata var. bolanderi 
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SPECIES STATUS* HABITAT 
REQUIREMENTS 


POTENTIAL TO OCCUR IN THE PROJECT 
AREA 


RESULTS AND 
RECOMMENDATIONS 


Franciscan thistle Rank 1B.2  broadleafed upland 
forest, coastal bluff 
scrub, coastal prairie, 
coastal scrub. Elevation 
ranges from 0 to 490 
feet (0 to 150 meters). 
Blooms Mar-Jul. 


Unlikely. Woodland habitat within the 
Project Area was converted within the 
past 50 years from grassland habitat. 
Due to the highly disturbed nature of 
the Project Area and surrounding urban 
landscape, this species is not likely to 
have colonized woodland within the 
Project Area. Furthermore, the Project 
Area does not contain serpentine 
slopes, crevices, or outcrops, with 
which this species is generally 
associated. The nearest documented 
occurrences of this species are located 
in San Francisco, and are separated 
from the Project Area by the San 
Francisco Bay. 


No further actions are 
recommended for this 
species. 


Mt. Tamalpais thistle Rank 1B.2  broadleafed upland 
forest, chaparral, 
meadows and seeps. 
Elevation ranges from 
785 to 2035 feet (240 
to 620 meters). Blooms 
May-Aug. 


No potential. The Project Area does 
not contain serpentine streams or 
seeps to support this species. 


No further actions are 
recommended for this 
species. 


Cirsium andrewsii 


Cirsium hydrophilum var. vaseyi 
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SPECIES STATUS* HABITAT 
REQUIREMENTS 


POTENTIAL TO OCCUR IN THE PROJECT 
AREA 


RESULTS AND 
RECOMMENDATIONS 


Santa Clara red ribbons Rank 4.3  chaparral, cismontane 
woodland. Elevation 
ranges from 295 to 
4920 feet (90 to 1500 
meters). Blooms 
(Apr)May-Jun(Jul). 


Unlikely. Woodland habitat within the 
Project Area was converted within the 
past 50 years from grassland habitat. 
Due to the highly disturbed nature of 
the Project Area and surrounding urban 
landscape, this species is not likely to 
have colonized woodland within the 
Project Area. There are no documented 
occurrences of this species within 20 
miles of the Project Area. 


No further actions are 
recommended for this 
species. 


Presidio clarkia FE, SE, 
Rank 1B.1 


 coastal scrub, valley 
and foothill grassland. 
Elevation ranges from 
80 to 1100 feet (25 to 
335 meters). Blooms 
May-Jul. 


No potential. The Project Area does 
not contain coastal scrub or grassland 
habitat to support this species. 


No further actions are 
recommended for this 
species. 


round-headed Chinese-houses Rank 1B.2  coastal dunes. 
Elevation ranges from 0 
to 65 feet (0 to 20 
meters). Blooms Apr-
Jun. 


No potential. The Project Area does 
not contain coastal dune habitat to 
support this species. 


No further actions are 
recommended for this 
species. 


San Francisco collinsia Rank 1B.2  closed-cone coniferous 
forest, coastal scrub. 
Elevation ranges from 
100 to 900 feet (30 to 
275 meters). Blooms 
(Feb)Mar-May. 


No potential. The Project Area does 
not contain closed-cone coniferous 
forest or coastal scrub habitat to 
support this species. 


No further actions are 
recommended for this 
species. 


Clarkia concinna ssp. automixa 


Clarkia franciscana 


Collinsia corymbosa 


Collinsia multicolor 
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SPECIES STATUS* HABITAT 
REQUIREMENTS 


POTENTIAL TO OCCUR IN THE PROJECT 
AREA 


RESULTS AND 
RECOMMENDATIONS 


serpentine collomia Rank 4.3  chaparral, cismontane 
woodland. Elevation 
ranges from 655 to 
1970 feet (200 to 600 
meters). Blooms May-
Jun. 


No potential. The Project Area does 
not contain ultramafic rocky or gravelly 
soils to support this species. 


No further actions are 
recommended for this 
species. 


western leatherwood Rank 1B.2  broadleafed upland 
forest, chaparral, 
cismontane woodland, 
closed-cone coniferous 
forest, north coast 
coniferous forest, 
riparian forest, riparian 
woodland. Elevation 
ranges from 80 to 1395 
feet (25 to 425 
meters). Blooms Jan-
Mar(Apr). 


No potential. The Project Area does 
not contain brushy slopes or mesic sites 
to support this species. 


No further actions are 
recommended for this 
species. 


small spikerush Rank 4.3  marshes and swamps. 
Elevation ranges from 5 
to 9910 feet (1 to 3020 
meters). Blooms 
(Apr)Jun-Aug(Sep). 


No potential. The Project Area does 
not contain marsh or swamp habitat to 
support this species. 


No further actions are 
recommended for this 
species. 


marsh horsetail Rank 3  marshes and swamps. 
Elevation ranges from 
150 to 3280 feet (45 to 
1000 meters). Blooms 
Unk. 


No potential. The Project Area does 
not contain marsh or swamp habitat to 
support this species. 


No further actions are 
recommended for this 
species. 


Collomia diversifolia 


Dirca occidentalis 


Eleocharis parvula 


Equisetum palustre 
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SPECIES STATUS* HABITAT 
REQUIREMENTS 


POTENTIAL TO OCCUR IN THE PROJECT 
AREA 


RESULTS AND 
RECOMMENDATIONS 


Tiburon buckwheat Rank 1B.2  chaparral, cismontane 
woodland, coastal 
prairie, valley and 
foothill grassland. 
Elevation ranges from 0 
to 2295 feet (0 to 700 
meters). Blooms May-
Sep. 


No potential. The Project Area does 
not contain serpentine soils, or sandy 
to gravelly substrates, to support this 
species. 


No further actions are 
recommended for this 
species. 


Jepson's coyote-thistle Rank 1B.2  valley and foothill 
grassland, vernal pools. 
Elevation ranges from 
10 to 985 feet (3 to 300 
meters). Blooms Apr-
Aug. 


No potential. The Project Area does 
not contain grassland or vernal pool 
habitat to support this species. 


No further actions are 
recommended for this 
species. 


San Francisco wallflower Rank 4.2  chaparral, coastal 
dunes, coastal scrub, 
valley and foothill 
grassland. Elevation 
ranges from 0 to 1805 
feet (0 to 550 meters). 
Blooms Mar-Jun. 


No potential. The Project Area does 
not contain chaparral, coastal dune, 
coastal scrub, or grassland habitat to 
support this species. 


No further actions are 
recommended for this 
species. 


cut-leaved monkeyflower Rank 4.3  chaparral, lower 
montane coniferous 
forest, upper montane 
coniferous forest. 
Elevation ranges from 
1610 to 8695 feet (490 
to 2650 meters). 
Blooms Apr-Jul. 


No potential. The Project Area does 
not contain chaparral or coniferous 
forest habitat to support this species. 


No further actions are 
recommended for this 
species. 


Eriogonum luteolum var. caninum 


Eryngium jepsonii 


Erysimum franciscanum 


Erythranthe laciniata 
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SPECIES STATUS* HABITAT 
REQUIREMENTS 


POTENTIAL TO OCCUR IN THE PROJECT 
AREA 


RESULTS AND 
RECOMMENDATIONS 


bare monkeyflower Rank 4.3  chaparral, cismontane 
woodland. Elevation 
ranges from 655 to 
2295 feet (200 to 700 
meters). Blooms May-
Jun. 


No potential. The Project Area does 
not contain moist soils or serpentine 
seeps to support this species. 


No further actions are 
recommended for this 
species. 


San Joaquin spearscale Rank 1B.2  chenopod scrub, 
meadows and seeps, 
playas, valley and 
foothill grassland. 
Elevation ranges from 5 
to 2740 feet (1 to 835 
meters). Blooms Apr-
Oct. 


No potential. The Project Area does 
not contain chenopod scrub, meadow, 
seep, playa, or grassland habitat to 
support this species. 


No further actions are 
recommended for this 
species. 


minute pocket moss Rank 1B.2  north coast coniferous 
forest. Elevation ranges 
from 35 to 3360 feet 
(10 to 1024 meters). 


No potential. The Project Area does 
not contain north coast coniferous 
forest habitat to support this species. 


No further actions are 
recommended for this 
species. 


fragrant fritillary Rank 1B.2  cismontane woodland, 
coastal prairie, coastal 
scrub, valley and 
foothill grassland. 
Elevation ranges from 
10 to 1345 feet (3 to 
410 meters). Blooms 
Feb-Apr. 


No potential. The Project Area does 
not contain clay or serpentine soils to 
support this species. 


No further actions are 
recommended for this 
species. 


Erythranthe nudata 


Extriplex joaquinana 


Fissidens pauperculus 


Fritillaria liliacea 
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POTENTIAL TO OCCUR IN THE PROJECT 
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RESULTS AND 
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blue coast gilia Rank 1B.1  coastal dunes, coastal 
scrub. Elevation ranges 
from 5 to 655 feet (2 to 
200 meters). Blooms 
Apr-Jul. 


No potential. The Project Area does 
not contain coastal dune or coastal 
scrub habitat to support this species. 


No further actions are 
recommended for this 
species. 


dark-eyed gilia Rank 1B.2  coastal dunes. 
Elevation ranges from 5 
to 100 feet (2 to 30 
meters). Blooms Apr-
Jul. 


No potential. The Project Area does 
not contain coastal dune habitat to 
support this species. 


No further actions are 
recommended for this 
species. 


San Francisco gumplant Rank 3.2  coastal bluff scrub, 
coastal scrub, valley 
and foothill grassland. 
Elevation ranges from 
50 to 1310 feet (15 to 
400 meters). Blooms 
Jun-Sep. 


No potential. The Project Area does 
not contain coastal bluff scrub, coastal 
scrub, or grassland habitat to support 
this species. 


No further actions are 
recommended for this 
species. 


Gilia capitata ssp. chamissonis 


Gilia millefoliata 


Grindelia hirsutula var. maritima 
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REQUIREMENTS 


POTENTIAL TO OCCUR IN THE PROJECT 
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Diablo helianthella Rank 1B.2  broadleafed upland 
forest, chaparral, 
cismontane woodland, 
coastal scrub, riparian 
woodland, valley and 
foothill grassland. 
Elevation ranges from 
195 to 4265 feet (60 to 
1300 meters). Blooms 
Mar-Jun. 


Unlikely. Woodland habitat within the 
Project Area was converted within the 
past 50 years from grassland habitat. 
Due to the highly disturbed nature of 
the Project Area and surrounding urban 
landscape, this species is not likely to 
have colonized woodland within the 
Project Area. There are multiple 
documented occurrences of this 
species within a 5 mile radius of the 
Project Area in naturally-occurring 
woodlands; the nearest documented 
occurrence is approximately 2 miles 
west of the Project Area in Pinole 
Valley Park. 


No further actions are 
recommended for this 
species. 


congested-headed hayfield tarplant Rank 1B.2  valley and foothill 
grassland. Elevation 
ranges from 65 to 1835 
feet (20 to 560 
meters). Blooms Apr-
Nov. 


No potential. The Project Area does 
not contain grassland habitat to 
support this species. 


No further actions are 
recommended for this 
species. 


hogwallow starfish Rank 4.2  valley and foothill 
grassland, vernal pools. 
Elevation ranges from 0 
to 1655 feet (0 to 505 
meters). Blooms Mar-
Jun. 


No potential. The Project Area does 
not contain grassland or vernal pool 
habitat to support this species. 


No further actions are 
recommended for this 
species. 


Helianthella castanea 


Hemizonia congesta ssp. congesta 


Hesperevax caulescens 
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Marin western flax FT, ST, 
Rank 1B.1 


 chaparral, valley and 
foothill grassland. 
Elevation ranges from 
15 to 1215 feet (5 to 
370 meters). Blooms 
Apr-Jul. 


No potential. The Project Area does 
not contain chaparral or grassland 
habitat to support this species. 


No further actions are 
recommended for this 
species. 


water star-grass Rank 2B.2  marshes and swamps. 
Elevation ranges from 
100 to 4905 feet (30 to 
1495 meters). Blooms 
Jul-Oct. 


No potential. The Project Area does 
not contain marsh or swamp habitat to 
support this species. 


No further actions are 
recommended for this 
species. 


Loma Prieta hoita Rank 1B.1  chaparral, cismontane 
woodland, riparian 
woodland. Elevation 
ranges from 100 to 
2820 feet (30 to 860 
meters). Blooms May-
Jul(Aug-Oct). 


No potential. The Project Area does 
not contain serpentine or mesic soils to 
support this species. 


No further actions are 
recommended for this 
species. 


Santa Cruz tarplant FT, SE, 
Rank 1B.1 


 coastal prairie, coastal 
scrub, valley and 
foothill grassland. 
Elevation ranges from 
35 to 720 feet (10 to 
220 meters). Blooms 
Jun-Oct. 


No potential. The Project Area does 
not contain coastal prairie, coastal 
scrub, or grassland habitat to support 
this species. 


No further actions are 
recommended for this 
species. 


Hesperolinon congestum 


Heteranthera dubia 


Hoita strobilina 


Holocarpha macradenia 
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Kellogg's horkelia Rank 1B.1  chaparral, closed-cone 
coniferous forest, 
coastal dunes, coastal 
scrub. Elevation ranges 
from 35 to 655 feet (10 
to 200 meters). Blooms 
Apr-Sep. 


No potential. The Project Area does 
not contain chaparral, closed-cone 
coniferous forest, coastal dune, or 
coastal scrub habitat to support this 
species. 


No further actions are 
recommended for this 
species. 


harlequin lotus Rank 4.2  broadleafed upland 
forest, cismontane 
woodland, closed-cone 
coniferous forest, 
coastal bluff scrub, 
coastal prairie, coastal 
scrub, marshes and 
swamps, meadows and 
seeps, north coast 
coniferous forest, 
valley and foothill 
grassland. Elevation 
ranges from 0 to 2295 
feet (0 to 700 meters). 
Blooms Mar-Jul. 


Unlikely. Woodland habitat within the 
Project Area was converted within the 
past 50 years from grassland habitat. 
Due to the highly disturbed nature of 
the Project Area and surrounding urban 
landscape, this species is not likely to 
have colonized woodland within the 
Project Area. The nearest documented 
occurrences of this species are located 
in Marin County, and are separated 
from the Project Area by the San 
Francisco Bay.  


No further actions are 
recommended for this 
species. 


island rock lichen Rank 1B.3  chaparral, closed-cone 
coniferous forest. 
Elevation ranges from 
1180 to 1330 feet (360 
to 405 meters). 


No potential. The Project Area does 
not contain chaparral or closed-cone 
coniferous forest to support this 
species. 


No further actions are 
recommended for this 
species. 


Horkelia cuneata var. sericea 


Hosackia gracilis 


Hypogymnia schizidiata 
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coast iris Rank 4.2  coastal prairie, lower 
montane coniferous 
forest, meadows and 
seeps. Elevation ranges 
from 0 to 1970 feet (0 
to 600 meters). Blooms 
Mar-May(Jun). 


No potential. The Project Area does 
not contain coastal prairie, lower 
montane coniferous forest, meadow, 
or seep habitat to support this species. 


No further actions are 
recommended for this 
species. 


Carquinez goldenbush Rank 1B.1  valley and foothill 
grassland. Elevation 
ranges from 5 to 65 
feet (1 to 20 meters). 
Blooms Aug-Dec. 


No potential. The Project Area does 
not contain grassland habitat to 
support this species. 


No further actions are 
recommended for this 
species. 


Southern California black walnut Rank 4.2  chaparral, cismontane 
woodland, coastal 
scrub, riparian 
woodland. Elevation 
ranges from 165 to 
2955 feet (50 to 900 
meters). Blooms Mar-
Aug. 


No potential. Woodland habitat within 
the Project Area was converted within 
the past 50 years from grassland 
habitat, and therefore does not contain 
naturally-occurring stands of Southern 
California black walnut. 


No further actions are 
recommended for this 
species. 


Iris longipetala 


Isocoma arguta 


Juglans californica 
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Contra Costa goldfields FE, Rank 
1B.1 


 cismontane woodland, 
playas, valley and 
foothill grassland, 
vernal pools. Elevation 
ranges from 0 to 1540 
feet (0 to 470 meters). 
Blooms Mar-Jun. 


Unlikely. Woodland habitat within the 
Project Area was converted within the 
past 50 years from grassland habitat. 
Due to the highly disturbed nature of 
the Project Area and surrounding urban 
landscape, this species is not likely to 
have colonized woodland within the 
Project Area. Furthermore, vegetated 
portions of the Project Area are steeply 
sloped and do not contain swales or 
depressions to support this species. A 
dense layer of leaf litter and non-native 
annual grasses in woodland portions of 
the Project Area also make it unsuitable 
for this species. 


No further actions are 
recommended for this 
species. 


Delta tule pea Rank 1B.2  marshes and swamps. 
Elevation ranges from 0 
to 15 feet (0 to 5 
meters). Blooms May-
Jul(Aug-Sep). 


No potential. The Project Area does 
not contain marsh or swamp habitat to 
support this species. 


No further actions are 
recommended for this 
species. 


beach layia FE, SE, 
Rank 1B.1 


 coastal dunes, coastal 
scrub. Elevation ranges 
from 0 to 195 feet (0 to 
60 meters). Blooms 
Mar-Jul. 


No potential. The Project Area does 
not contain coastal dune or coastal 
scrub habitat to support this species. 


No further actions are 
recommended for this 
species. 


Layia carnosa 


Lasthenia conjugens 


Lathyrus jepsonii var. jepsonii 
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bristly leptosiphon Rank 4.2  chaparral, cismontane 
woodland, coastal 
prairie, valley and 
foothill grassland. 
Elevation ranges from 
180 to 4920 feet (55 to 
1500 meters). Blooms 
Apr-Jul. 


Unlikely. Woodland habitat within the 
Project Area was converted within the 
past 50 years from grassland habitat. 
Due to the highly disturbed nature of 
the Project Area and surrounding urban 
landscape, this species is not likely to 
have colonized woodland within the 
Project Area. The nearest documented 
occurrences of this species are located 
in San Francisco, and are separated 
from the Project Area by the San 
Francisco Bay.  


No further actions are 
recommended for this 
species. 


large-flowered leptosiphon Rank 4.2  cismontane woodland, 
closed-cone coniferous 
forest, coastal bluff 
scrub, coastal dunes, 
coastal prairie, coastal 
scrub, valley and 
foothill grassland. 
Elevation ranges from 
15 to 4005 feet (5 to 
1220 meters). Blooms 
Apr-Aug. 


No potential. The Project Area does 
not contain open, grassy flats or sandy 
soils to support this species. 


No further actions are 
recommended for this 
species. 


Leptosiphon grandiflorus 


Leptosiphon acicularis 
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broad-lobed leptosiphon Rank 4.3  broadleafed upland 
forest, cismontane 
woodland. Elevation 
ranges from 560 to 
4920 feet (170 to 1500 
meters). Blooms Apr-
Jun. 


Unlikely. Woodland habitat within the 
Project Area was converted within the 
past 50 years from grassland habitat. 
Due to the highly disturbed nature of 
the Project Area and surrounding urban 
landscape, this species is not likely to 
have colonized woodland within the 
Project Area. The nearest documented 
occurrences of this species are located 
in Marin County, and are separated 
from the Project Area by the San 
Francisco Bay.  


No further actions are 
recommended for this 
species. 


rose leptosiphon Rank 1B.1  coastal bluff scrub. 
Elevation ranges from 0 
to 330 feet (0 to 100 
meters). Blooms Apr-
Jul. 


No potential. The Project Area does 
not contain coastal bluff scrub habitat 
to support this species. 


No further actions are 
recommended for this 
species. 


San Francisco lessingia FE, SE, 
Rank 1B.1 


 coastal scrub. 
Elevation ranges from 
80 to 360 feet (25 to 
110 meters). Blooms 
(Jun)Jul-Nov. 


No potential. The Project Area does 
not contain coastal scrub habitat to 
support this species. 


No further actions are 
recommended for this 
species. 


Lessingia germanorum 


Leptosiphon rosaceus 


Leptosiphon latisectus 
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woolly-headed lessingia Rank 3  broadleafed upland 
forest, coastal scrub, 
lower montane 
coniferous forest, 
valley and foothill 
grassland. Elevation 
ranges from 50 to 1000 
feet (15 to 305 
meters). Blooms Jun-
Oct. 


No potential. The Project Area does 
not contain clay or serpentine soils to 
support this species. 


No further actions are 
recommended for this 
species. 


Mason's lilaeopsis SR, Rank 
1B.1 


 marshes and swamps, 
riparian scrub. 
Elevation ranges from 0 
to 35 feet (0 to 10 
meters). Blooms Apr-
Nov. 


No potential. The Project Area does 
not contain marsh, swamp, or riparian 
scrub habitat to support this species. 


No further actions are 
recommended for this 
species. 


Oregon meconella Rank 1B.1  coastal prairie, coastal 
scrub. Elevation ranges 
from 820 to 2035 feet 
(250 to 620 meters). 
Blooms Mar-Apr. 


No potential. The Project Area does 
not contain coastal prairie or coastal 
scrub habitat to support this species. 


No further actions are 
recommended for this 
species. 


Meconella oregana 


Lilaeopsis masonii 


Lessingia hololeuca 
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Mt. Diablo cottonweed Rank 3.2  broadleafed upland 
forest, chaparral, 
cismontane woodland, 
valley and foothill 
grassland. Elevation 
ranges from 150 to 
2705 feet (45 to 825 
meters). Blooms Mar-
May. 


Unlikely. Woodland habitat within the 
Project Area was converted within the 
past 50 years from grassland habitat. 
Due to the highly disturbed nature of 
the Project Area and surrounding urban 
landscape, this species is not likely to 
have colonized woodland within the 
Project Area. A dense layer of leaf litter 
and non-native annual grasses in 
woodland portions of the Project Area 
also make it unsuitable for this species. 


No further actions are 
recommended for this 
species. 


marsh microseris Rank 1B.2  cismontane woodland, 
closed-cone coniferous 
forest, coastal scrub, 
valley and foothill 
grassland. Elevation 
ranges from 15 to 1165 
feet (5 to 355 meters). 
Blooms Apr-Jun(Jul). 


Unlikely. Woodland habitat within the 
Project Area was converted within the 
past 50 years from grassland habitat. 
Due to the highly disturbed nature of 
the Project Area and surrounding urban 
landscape, this species is not likely to 
have colonized woodland within the 
Project Area. The nearest documented 
occurrences of this species are located 
in San Francisco, and are separated 
from the Project Area by the San 
Francisco Bay.  


No further actions are 
recommended for this 
species. 


Microseris paludosa 


Micropus amphibolus 







 
D-24 


SPECIES STATUS* HABITAT 
REQUIREMENTS 


POTENTIAL TO OCCUR IN THE PROJECT 
AREA 


RESULTS AND 
RECOMMENDATIONS 


woodland woollythreads Rank 1B.2  broadleafed upland 
forest, chaparral, 
cismontane woodland, 
north coast coniferous 
forest, valley and 
foothill grassland. 
Elevation ranges from 
330 to 3935 feet (100 
to 1200 meters). 
Blooms (Feb)Mar-Jul. 


Unlikely. Woodland habitat within the 
Project Area was converted within the 
past 50 years from grassland habitat. 
Due to the highly disturbed nature of 
the Project Area and surrounding urban 
landscape, this species is not likely to 
have colonized woodland within the 
Project Area. The Project Area also 
does not contain sandy to rocky soil, 
with which this species is typically 
associated. 


No further actions are 
recommended for this 
species. 


white-rayed pentachaeta FE, SE, 
Rank 1B.1 


 cismontane woodland, 
valley and foothill 
grassland. Elevation 
ranges from 115 to 
2035 feet (35 to 620 
meters). Blooms Mar-
May. 


Unlikely. Woodland habitat within the 
Project Area was converted within the 
past 50 years from grassland habitat. 
Due to the highly disturbed nature of 
the Project Area and surrounding urban 
landscape, this species is not likely to 
have colonized woodland within the 
Project Area. The Project Area also 
does not contain rocky or serpentine 
substrates, with which this species is 
typically associated. 


No further actions are 
recommended for this 
species. 


Pentachaeta bellidiflora 


Monolopia gracilens 
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Michael's rein orchid Rank 4.2  chaparral, cismontane 
woodland, closed-cone 
coniferous forest, 
coastal bluff scrub, 
coastal scrub, lower 
montane coniferous 
forest. Elevation ranges 
from 10 to 3000 feet (3 
to 915 meters). Blooms 
Apr-Aug. 


Unlikely. Woodland habitat within the 
Project Area was converted within the 
past 50 years from grassland habitat. 
Due to the highly disturbed nature of 
the Project Area and surrounding urban 
landscape, this species is not likely to 
have colonized woodland within the 
Project Area. The nearest documented 
occurrences of this species are at 
Mount Diablo, approximately 20 miles 
east of the Project Area. 


No further actions are 
recommended for this 
species. 


Choris' popcornflower Rank 1B.2  chaparral, coastal 
prairie, coastal scrub. 
Elevation ranges from 
10 to 525 feet (3 to 160 
meters). Blooms Mar-
Jun. 


No potential. The Project Area does 
not contain chaparral, coastal prairie, 
or coastal scrub habitat to support this 
species. 


No further actions are 
recommended for this 
species. 


San Francisco popcornflower SE, Rank 
1B.1 


 coastal prairie, valley 
and foothill grassland. 
Elevation ranges from 
195 to 1180 feet (60 to 
360 meters). Blooms 
Mar-Jun. 


No potential. The Project Area does 
not contain coastal prairie or grassland 
habitat to support this species. 


No further actions are 
recommended for this 
species. 


Plagiobothrys diffusus 


Plagiobothrys chorisianus var. 
chorisianus 


Piperia michaelii 
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hairless popcornflower Rank 1A  marshes and swamps, 
meadows and seeps. 
Elevation ranges from 
50 to 590 feet (15 to 
180 meters). Blooms 
Mar-May. 


No potential. The Project Area does 
not contain marsh, swamp, meadow, or 
seep habitat to support this species. 


No further actions are 
recommended for this 
species. 


Oregon polemonium Rank 2B.2  coastal prairie, coastal 
scrub, lower montane 
coniferous forest. 
Elevation ranges from 0 
to 6005 feet (0 to 1830 
meters). Blooms Apr-
Sep. 


No potential. The Project Area does 
not contain coastal prairie, coastal 
scrub, or lower montaine coniferous 
forest habitat to support this species. 


No further actions are 
recommended for this 
species. 


Marin knotweed Rank 3.1  marshes and swamps. 
Elevation ranges from 0 
to 35 feet (0 to 10 
meters). Blooms 
(Apr)May-Aug(Oct). 


No potential. The Project Area does 
not contain marsh or swamp habitat to 
support this species. 


No further actions are 
recommended for this 
species. 


Lobb's aquatic buttercup Rank 4.2  cismontane woodland, 
north coast coniferous 
forest, valley and 
foothill grassland, 
vernal pools. Elevation 
ranges from 50 to 1540 
feet (15 to 470 
meters). Blooms Feb-
May. 


No potential. The Project Area does 
not contain mesic sites to support this 
species. 


No further actions are 
recommended for this 
species. 


Ranunculus lobbii 


Polygonum marinense 


Polemonium carneum 


Plagiobothrys glaber 
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adobe sanicle SR, Rank 
1B.1 


 chaparral, coastal 
prairie, meadows and 
seeps, valley and 
foothill grassland. 
Elevation ranges from 
100 to 785 feet (30 to 
240 meters). Blooms 
Feb-May. 


No potential. The Project Area does 
not contain chaparral, coastal prairie, 
meadow, seep, or grassland habitat to 
support this species. 


No further actions are 
recommended for this 
species. 


chaparral ragwort Rank 2B.2  chaparral, cismontane 
woodland, coastal 
scrub. Elevation ranges 
from 50 to 2625 feet 
(15 to 800 meters). 
Blooms Jan-Apr(May). 


No potential. The Project Area does 
not contain drying alkaline flats to 
support this species. 


No further actions are 
recommended for this 
species. 


San Francisco campion Rank 1B.2  chaparral, coastal bluff 
scrub, coastal prairie, 
coastal scrub, valley 
and foothill grassland. 
Elevation ranges from 
100 to 2115 feet (30 to 
645 meters). Blooms 
(Feb)Mar-Jul(Aug). 


No potential. The Project Area does 
not contain chaparral, coastal bluff 
scrub, coastal prairie, coastal scrub, or 
grassland habitat to support this 
species. 


No further actions are 
recommended for this 
species. 


long-styled sand-spurrey Rank 1B.2  marshes and swamps, 
meadows and seeps. 
Elevation ranges from 0 
to 835 feet (0 to 255 
meters). Blooms Feb-
May. 


No potential. The Project Area does 
not contain marsh, swamp, meadow, or 
seep habitat to support this species. 


No further actions are 
recommended for this 
species. 


Senecio aphanactis 


Sanicula maritima 


Silene verecunda ssp. verecunda 


Spergularia macrotheca var. longistyla 
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Santa Cruz microseris Rank 1B.2  broadleafed upland 
forest, chaparral, 
closed-cone coniferous 
forest, coastal prairie, 
coastal scrub, valley 
and foothill grassland. 
Elevation ranges from 
35 to 1640 feet (10 to 
500 meters). Blooms 
Apr-May. 


No potential. The Project Area does 
not contain sandstone, shale, or 
serpentine-derived soils on seaward 
slopes. 


No further actions are 
recommended for this 
species. 


most beautiful jewelflower Rank 1B.2  chaparral, cismontane 
woodland, valley and 
foothill grassland. 
Elevation ranges from 
310 to 3280 feet (95 to 
1000 meters). Blooms 
(Mar)Apr-Sep(Oct). 


No potential. The Project Area does 
not contain serpentine outcrops to 
support this species. 


No further actions are 
recommended for this 
species. 


Tiburon jewelflower FE, SE, 
Rank 1B.1 


 valley and foothill 
grassland. Elevation 
ranges from 100 to 490 
feet (30 to 150 
meters). Blooms May-
Jun. 


No potential. The Project Area does 
not contain rocky serpentine slopes to 
support this species. 


No further actions are 
recommended for this 
species. 


northern slender pondweed Rank 2B.2  marshes and swamps. 
Elevation ranges from 
985 to 7055 feet (300 
to 2150 meters). 
Blooms May-Jul. 


No potential. The Project Area does 
not contain marsh or swamp habitat to 
support this species. 


No further actions are 
recommended for this 
species. 


Stebbinsoseris decipiens 


Streptanthus albidus ssp. peramoenus 


Streptanthus glandulosus ssp. niger 


Stuckenia filiformis ssp. alpina 
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California seablite FE, Rank 
1B.1 


 marshes and swamps. 
Elevation ranges from 0 
to 50 feet (0 to 15 
meters). Blooms Jul-
Oct. 


No potential. The Project Area does 
not contain marsh or swamp habitat to 
support this species. 


No further actions are 
recommended for this 
species. 


Suisun Marsh aster Rank 1B.2  marshes and swamps. 
Elevation ranges from 0 
to 10 feet (0 to 3 
meters). Blooms 
(Apr)May-Nov. 


No potential. The Project Area does 
not contain marsh or swamp habitat to 
support this species. 


No further actions are 
recommended for this 
species. 


two-fork clover FE, Rank 
1B.1 


 coastal bluff scrub, 
valley and foothill 
grassland. Elevation 
ranges from 15 to 1360 
feet (5 to 415 meters). 
Blooms Apr-Jun. 


No potential. The Project Area does 
not contain coastal bluff scrub or 
grassland habitat to support this 
species. 


No further actions are 
recommended for this 
species. 


saline clover Rank 1B.2  marshes and swamps, 
valley and foothill 
grassland, vernal pools. 
Elevation ranges from 0 
to 985 feet (0 to 300 
meters). Blooms Apr-
Jun. 


No potential. The Project Area does 
not have marsh, swamp, grassland, or 
vernal pool habitat to support this 
species. 


No further actions are 
recommended for this 
species. 


San Francisco owl's-clover Rank 1B.2  coastal prairie, coastal 
scrub, valley and 
foothill grassland. 
Elevation ranges from 
35 to 525 feet (10 to 
160 meters). Blooms 
Apr-Jun. 


No potential. The Project Area does 
not contain coastal prairie, coastal 
scrub, or grassland habitat to support 
this species. 


No further actions are 
recommended for this 
species. 


Suaeda californica 


Symphyotrichum lentum 


Trifolium amoenum 


Trifolium hydrophilum 


Triphysaria floribunda 
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coastal triquetrella Rank 1B.2  coastal bluff scrub, 
coastal scrub. Elevation 
ranges from 35 to 330 
feet (10 to 100 
meters). 


No potential. The Project Area does 
not contain coastal bluff scrub or 
coastal scrub to habitat to support this 
species. 


No further actions are 
recommended for this 
species. 


oval-leaved viburnum Rank 2B.3  chaparral, cismontane 
woodland, lower 
montane coniferous 
forest. Elevation ranges 
from 705 to 4595 feet 
(215 to 1400 meters). 
Blooms May-Jun. 


Unlikely. Woodland habitat within the 
Project Area was converted within the 
past 50 years from grassland habitat. 
Due to the highly disturbed nature of 
the Project Area and surrounding urban 
landscape, this species is not likely to 
have colonized woodland within the 
Project Area. The Project Area is below 
the elevation range for this species. 


No further actions are 
recommended for this 
species. 


WILDLIFE 


Mammals 


Alameda Island mole 
Scapanus latimanus parvus 


SSC Only known from 
Alameda Island. Found 
in a variety of habitats, 
especially annual and 
perennial grasslands. 
Prefers moist, friable 
soils. Avoids flooded 
soils. 


No Potential.  The Project Area is 
outside of the known range of this 
species. 


No further actions are 
recommended for this 
species. 


Triquetrella californica 


Viburnum ellipticum 
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Suisun shrew 
Sorex ornatus sinuosus 


SSC Tidal marshes of the 
northern shores of San 
Pablo and Suisun Bays. 
Require dense low-
lying cover and 
driftweed and other 
litter above the mean 
hightide line for 
nesting and foraging.  


No Potential.  No salt marsh habitats 
are present in the immediate vicinity of 
the Project Area to support this 
species. 


No further actions are 
recommended for this 
species. 


salt-marsh wandering shrew 
Sorex vagrans halicoetes 


SSC Salt marshes of the 
south arm of San 
Francisco Bay. Medium 
high marsh 6 to 8 feet 
above sea level where 
abundant driftwood is 
scattered among 
Salicornia. 


No Potential.  The Project Area is 
outside of the known range of this 
species. 


No further actions are 
recommended for this 
species. 
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pallid bat 
Antrozous pallidus 
 


SSC, 
WBWG 


High 


Found in a variety of 
habitats ranging from 
grasslands to mixed 
forests, favoring open 
and dry, rocky areas. 
Roost sites include 
crevices in rock 
outcrops and cliffs, 
caves, mines, and also 
hollow trees and 
various manmade 
structures such as 
bridges, barns, and 
buildings (including 
occupied buildings). 
Roosts must protect 
bats from high 
temperatures. Very 
sensitive to 
disturbance of roosting 
sites. 


Unlikely.  The sparse coniferous trees 
within the Project Area do not provide 
typical bat roost habitat given lack of 
thermoregulation and roosting 
substrate.  Baseline levels of 
anthropogenic disturbance are 
generally high. 


No further actions are 
recommended for this 
species. 
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Townsend’s big-eared bat 
Corynorhinus townsendii 


SSC, 
WBWG 


High 


Associated with a wide 
variety of habitats 
from deserts to higher-
elevation mixed and 
coniferous forests. 
Females form 
maternity colonies in 
buildings, caves and 
mines, and males roost 
singly or in small 
groups. Foraging 
typically occurs at edge 
habitats near wooded 
areas, e.g. along 
streams. 


Unlikely.  The sparse coniferous trees 
within the Project Area do not provide 
typical bat roost habitat given lack of 
thermoregulation and roosting 
substrate.  Baseline levels of 
anthropogenic disturbance are 
generally high. 


No further actions are 
recommended for this 
species. 
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western red bat 
Lasiurus blossevillii 


SSC, 
WBWG 


High 


Highly migratory and 
typically solitary, 
roosting primarily in 
the foliage of trees or 
shrubs. Roosts are 
usually in broad-leaved 
trees including 
cottonwoods, 
sycamores, alders, and 
maples. Day roosts are 
commonly in edge 
habitats adjacent to 
streams or open fields, 
in orchards, and 
sometimes in urban 
areas. 


Unlikely.  The sparse coniferous trees 
within the Project Area do not provide 
typical bat roost habitat given lack of 
thermoregulation and roosting 
substrate.  Baseline levels of 
anthropogenic disturbance are 
generally high. 


No further actions are 
recommended for this 
species. 


hoary bat 
Lasiurus cinereus 


WBWG 
Medium 


Prefers open forested 
habitats or habitat 
mosaics, with access to 
trees for cover and 
open areas or habitat 
edges for feeding. 
Roosts in dense foliage 
of medium to large 
trees. Feeds primarily 
on moths. 


Unlikely.  The sparse coniferous trees 
within the Project Area do not provide 
typical bat roost habitat given lack of 
thermoregulation and roosting 
substrate.  Baseline levels of 
anthropogenic disturbance are 
generally high. 


No further actions are 
recommended for this 
species. 
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big free-tailed bat 
Nyctinomops macrotis 


SSC, 
WBWG 


med-high 


Occurs rarely in low-
lying arid areas. 
Requires high cliffs or 
rocky outcrops for 
roosting sites. 


Unlikely.  The sparse coniferous trees 
within the Project Area do not provide 
typical bat roost habitat given lack of 
thermoregulation and roosting 
substrate.  Baseline levels of 
anthropogenic disturbance are 
generally high. 


No further actions are 
recommended for this 
species. 


San Pablo vole 
Microtus californicus sanpabloensis 


SSC Saltmarshes of San 
Pablo Creek, on the 
south shore of San 
Pablo Bay. Constructs 
burrow in soft soil. 
Feeds on grasses, 
sedges and herbs. 
Forms a network of 
runways leading from 
the burrow. 


No Potential.  No salt marsh habitats 
are present in the immediate vicinity of 
the Project Area to support this 
species. 


No further actions are 
recommended for this 
species. 


San Francisco dusky-footed woodrat 
Neotoma fuscipes annectens 


SSC Forest habitats of 
moderate canopy and 
moderate to dense 
understory. Also in 
chaparral habitats. 
Constructs nests of 
shredded grass, leaves, 
and other material. 
May be limited by 
availability of nest-
building materials. 


Unlikely.  No densely vegetated 
understory is present within the 
Project Area that could provide a 
nesting location for this species.  This 
species could possibly occur adjacent 
to the Project Area, but would not be 
impacted by Project activities. 


No further actions are 
recommended for this 
species. 
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salt-marsh harvest mouse 
Reithrodontomys raviventris 


FE, SE, 
CFP 


Endemic to emergent 
salt and brackish 
wetlands of the San 
Francisco Bay Estuary. 
Pickleweed marshes 
are primary habitat; 
also occurs in various 
other wetland 
communities with 
dense vegetation. Does 
not burrow, builds 
loosely organized 
nests. Requires higher 
areas for flood escape. 


No Potential.  No salt marsh habitats 
are present in the immediate vicinity of 
the Project Area to support this 
species. 


No further actions are 
recommended for this 
species. 
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Point Reyes jumping mouse 
Zapus trinotatus orarius 


SSC Restricted to Point 
Reyes Peninsula in 
western Marin County. 
Occurs in wet, marshy 
coastal meadows and 
humus-filled dark soils 
of coast redwood 
forests, also thickets of 
woody vegetation 
along streams and 
seeps. Eats mainly 
grass seeds with some 
insects and fruit taken. 
Builds grassy nests on 
ground under 
vegetation, burrows in 
winter. 


No Potential.  The Project Area is 
outside of the known range of this 
species. 


No further actions are 
recommended for this 
species. 
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southern sea otter 
Enhydra lutris nereis 


FT, CFP, 
MMC SSC 


Nearshore marine 
environments from 
about Año Nuevo, San 
Mateo County. To 
Point Sal, Santa 
Barbara County. Needs 
canopies of giant kelp 
and bull kelp for rafting 
and feeding. Prefers 
rocky substrates with 
abundant 
invertebrates. 


No Potential.  No marine habitats or 
potential haul-out areas are present 
within the Project Area or immediate 
vicinity. 


No further actions are 
recommended for this 
species. 


American badger 
Taxidea taxus 


SSC Most abundant in drier 
open stages of most 
shrub, forest, and 
herbaceous habitats, 
with friable soils. 
Requires friable soils 
and open, uncultivated 
ground. Preys on 
burrowing rodents.  


Unlikely.  Soils within the Project Area 
are highly compacted, and unlikely to 
be suitable for burrowing. 


No further actions are 
recommended for this 
species. 
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Steller (=Northern) sea lion 
Eumetopias jubatus 


FD, MMC 
SSC 


Breeds on Año Nuevo, 
San Miguel and 
Farallon islands, Point 
Saint George, and 
Sugarloaf. Hauls-out on 
islands and rocks. 
Needs haul-out and 
breeding sites with 
unrestricted access to 
water, near aquatic 
food supply and with 
no human disturbance. 


No Potential.  No marine habitats or 
potential haul-out areas are present 
within the Project Area or immediate 
vicinity. 


No further actions are 
recommended for this 
species. 


Birds 


double-crested cormorant 
Phalacrocorax auritus 
 


none 
(breeding 


sites 
protected 
by CDFW) 


(Rookery site) colonial 
nester on coastal cliffs, 
offshore islands, and 
along lake margins in 
the interior of the 
state. Nests along 
coast on sequestered 
islets, usually on 
ground with sloping 
surface, or in tall trees 
along lake margins. 


No Potential.  No potential foraging 
habitats or areas where a nesting 
colony could be established are 
present within the Project Area. 


No further actions are 
recommended for this 
species. 
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great egret 
Ardea alba 
 


none 
(breeding 


sites 
protected 
by CDFW) 


Year-round resident. 
Nests colonially or 
semi-colonially, usually 
in trees, occasionally 
on the ground or 
elevated platforms. 
Breeding sites usually 
in close proximity to 
foraging areas: 
marshes, lake margins, 
tidal flats, and rivers. 
Forages primarily on 
fishes and other 
aquatic prey, also 
smaller terrestrial 
vertebrates. 


No Potential.  No potential foraging 
habitats or areas where a nesting 
colony could be established are 
present within the Project Area. 


No further actions are 
recommended for this 
species. 
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great blue heron 
Ardea herodias 


none 
(breeding 


sites 
protected 
by CDFW) 


Year-round resident. 
Nests colonially or 
semi-colonially in tall 
trees and on cliffs, also 
sequested terrestrial 
substrates. Breeding 
sites usually in close 
proximity to foraging 
areas: marshes, lake 
margins, tidal flats, and 
rivers. Forages 
primarily on fishes and 
other aquatic prey, 
also smaller terrestrial 
vertebrates. 


No Potential.  No potential foraging 
habitats or areas where a nesting 
colony could be established are 
present within the Project Area. 


No further actions are 
recommended for this 
species. 


snowy egret 
Egretta thula 


none 
(breeding 


sites 
protected 
by CDFW) 


Year-round resident. 
Nests colonially, 
usually in trees, at 
times in sequestered 
beds of dense tules. 
Rookery sites usually 
situated close to 
foraging areas: 
marshes, tidal-flats, 
streams, wet 
meadows, and borders 
of lakes. 


No Potential.  No potential foraging 
habitats or areas where a nesting 
colony could be established are 
present within the Project Area. 


No further actions are 
recommended for this 
species. 
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black-crowned night heron 
Nycticorax nycticorax 


none 
(breeding 


sites 
protected 
by CDFW) 


Year-round resident. 
Nests colonially, 
usually in trees but 
also in patches of 
emergent vegetation. 
Rookery sites are often 
on islands and usually 
located adjacent to 
foraging areas: margins 
of lakes and bays. 


No Potential.  No potential foraging 
habitats or areas where a nesting 
colony could be established are 
present within the Project Area. 


No further actions are 
recommended for this 
species. 


northern harrier 
Circus hudsonius (cyaneus) 


SSC Year-round resident 
and winter visitor. 
Found in open habitats 
including grasslands, 
prairies, marshes and 
agricultural areas. 
Nests on the ground in 
dense vegetation, 
typically near water or 
otherwise moist areas. 
Preys on small 
vertebrates. 


Unlikely.  No marsh habitats or 
suitable locations for ground nesting 
are present within the Project Area.  
May occasionally be observed roosting 
or flying over the Project Area. 


No further actions are 
recommended for this 
species. 







 
D-43 


SPECIES STATUS* HABITAT 
REQUIREMENTS 


POTENTIAL TO OCCUR IN THE PROJECT 
AREA 


RESULTS AND 
RECOMMENDATIONS 


white-tailed kite 
Elanus leucurus 


CFP Year-round resident in 
coastal and valley 
lowlands with 
scattered trees and 
large shrubs, including 
grasslands, marshes 
and agricultural areas. 
Nests in trees, of which 
the type and setting 
are highly variable. 
Preys on small 
mammals and other 
vertebrates. 


Moderate Potential.  Some taller trees 
within the Project Area could support 
nesting by this species.  Foraging is 
unlikely within the Project Area, but 
could occur in nearby open spaces. 


 


bald eagle 
Haliaeetus leucocephalus 


FD, SE, 
CFP, 


BGEPA 


Occurs year-round in 
California, but 
primarily a winter 
visitor; breeding 
population is growing. 
Nests in large trees in 
the vicinity of larger 
lakes, reservoirs and 
rivers. Wintering 
habitat somewhat 
more variable but 
usually features large 
concentrations of 
waterfowl or fish. 


Unlikely.  The Project Area does not 
support typical nesting habitat of this 
species.  May occasionally be observed 
roosting or flying over the Project Area. 


No further actions are 
recommended for this 
species. 
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golden eagle 
Aquila chrysaetos 


CFP, 
BGEPA 


Occurs year-round in 
rolling foothills, 
mountain areas, sage-
juniper flats, and 
deserts. Cliff-walled 
canyons provide 
nesting habitat in most 
parts of range; also 
nests in large trees, 
usually within 
otherwise open areas. 


Unlikely.  No suitable nesting 
substrates for this species are present 
within the Project Area.  May 
occasionally be observed flying over. 


No further actions are 
recommended for this 
species. 


American peregrine falcon 
Falco peregrinus anatum 


FD, SD, 
CFP 


Year-round resident 
and winter visitor. 
Occurs in a wide 
variety of habitats, 
though often 
associated with coasts, 
bays, marshes and 
other bodies of water. 
Nests on protected 
cliffs and also on man-
made structures 
including buildings and 
bridges. Preys on birds, 
especially waterbirds. 
Forages widely. 


Unlikely.  No suitable nesting 
substrates for this species are present 
within the Project Area.  May 
occasionally be observed flying over. 


No further actions are 
recommended for this 
species. 
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yellow rail 
Coturnicops noveboracensis 


SSC Summer resident in 
eastern Sierra Nevada 
in Mono County, 
breeding in shallow 
freshwater marshes 
and wet meadows with 
dense vegetation. Also 
a rare winter visitor 
along the coast and 
other portions of the 
state. Extremely 
cryptic. 


No Potential.  The Project Area is 
outside of the known range of this 
species. 


No further actions are 
recommended for this 
species. 


California black rail 
Laterallus jamaicensis coturniculus 


ST, CFP  Year-round resident in 
marshes (saline to 
freshwater) with dense 
vegetation within four 
inches of the ground. 
Prefers larger, 
undisturbed marshes 
that have an extensive 
upper zone and are 
close to a major water 
source. Extremely 
secretive and cryptic. 


No Potential.  No marsh habitats are 
present in the immediate vicinity of the 
Project Area to support this species. 


No further actions are 
recommended for this 
species. 
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California Ridgway’s (clapper) rail 
Rallus obsoletus obsoletus 


FE, SE, 
CFP 


Year-round resident in 
tidal marshes of the 
San Francisco Bay 
estuary. Requires tidal 
sloughs and intertidal 
mud flats for foraging, 
and dense marsh 
vegetation for nesting 
and cover. Typical 
habitat features 
abundant growth of 
cordgrass and 
pickleweed. Feeds 
primarily on molluscs 
and crustaceans.  


No Potential.  No salt marsh habitats 
are present in the immediate vicinity of 
the Project Area to support this 
species. 


No further actions are 
recommended for this 
species. 
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California least tern 
Sternula antillarum browni 


FE, SE, 
CFP 


Summer resident along 
the coast from San 
Francisco Bay south to 
northern Baja 
California; inland 
breeding also very 
rarely occurs. Nests 
colonially on barren or 
sparsely vegetated 
areas with sandy or 
gravelly substrates 
near water, including 
beaches, islands, and 
gravel bars. In San 
Francisco Bay, has also 
nested on salt pond 
margins. 


No Potential.  No sandy beaches or 
similar habitats are present within the 
Project Area for nesting by this species. 


No further actions are 
recommended for this 
species. 
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short-eared owl 
Asio flammeus 


SSC Occurs year-round, but 
primarily as a winter 
visitor; breeding very 
restricted in most of 
California. Found in 
open, treeless areas 
(e.g., marshes, 
grasslands) with 
elevated sites for 
foraging perches and 
dense herbaceous 
vegetation for roosting 
and nesting. Preys 
mostly on small 
mammals, particularly 
voles. 


Unlikely.  The Project Area is outside of 
the known breeding range of this 
species.  May occasionally be present 
roosting or during dispersal 
movements. 


No further actions are 
recommended for this 
species. 
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burrowing owl 
Athene cunicularia 


SSC Year-round resident 
and winter visitor. 
Occurs in open, dry 
grasslands and scrub 
habitats with low-
growing vegetation, 
perches and abundant 
mammal burrows. 
Preys upon insects and 
small vertebrates. 
Nests and roosts in old 
mammal burrows, 
most commonly those 
of ground squirrels. 


No Potential.  No ground squirrel 
activity or burrow surrogate structures 
were observed within the Project Area.  
The slope of the Project Area in 
portions that are not hardscaped is 
additionally greater than what is 
considered ideal for burrowing owl 
occupation. 


No further actions are 
recommended for this 
species. 







 
D-50 


SPECIES STATUS* HABITAT 
REQUIREMENTS 


POTENTIAL TO OCCUR IN THE PROJECT 
AREA 


RESULTS AND 
RECOMMENDATIONS 


bank swallow 
Riparia riparia 


ST Summer resident in 
riparian and other 
lowland habitats near 
rivers, lakes and the 
ocean in northern 
California. Nests 
colonially in excavated 
burrows on vertical 
cliffs and bank cuts 
(natural and 
manmade) with fine-
textured soils. 
Historical nesting 
range in southern and 
central areas of 
California has been 
eliminated by habitat 
loss. Currently known 
to breed in Siskiyou, 
Shasta, and Lassen 
Cos., portions of the 
north coast, and along 
Sacramento River from 
Shasta Co. south to 
Yolo Co. 


No Potential.  No vertical cliffs or bank 
cuts are present within the Project 
Area to support nesting by this species. 


No further actions are 
recommended for this 
species. 
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San Francisco common yellowthroat 
Geothlypis trichas sinuosa 


SSC Resident of the San 
Francisco Bay region, 
in fresh and salt water 
marshes. Requires 
thick, continuous cover 
down to water surface 
for foraging; tall 
grasses, tule patches, 
willows for nesting. 


No Potential.  No salt marsh habitats 
are present in the immediate vicinity of 
the Project Area to support this 
species. 


No further actions are 
recommended for this 
species. 


Suisun song sparrow 
Melospiza melodia maxillaris 


SSC Year-round resident of 
brackish-water 
marshes along Suisun 
Bay. Inhabits cattails, 
tules, bulrushes and 
other emergent 
vegetation, including 
pickleweed. Nests 
typically placed in 
shrubs. 


No Potential.  No marsh habitats are 
present in the immediate vicinity of the 
Project Area to support this species. 


No further actions are 
recommended for this 
species. 


Alameda song sparrow 
Melospiza melodia pusillula 


SSC Year-round resident of 
salt marshes bordering 
the south arm of San 
Francisco Bay. Inhabits 
primarily pickleweed 
marshes; nests placed 
in marsh vegetation, 
typically shrubs such as 
gumplant. 


No Potential.  The Project Area is 
outside of the known range of this 
species. 


No further actions are 
recommended for this 
species. 
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Samuels (San Pablo) song sparrow 
Melospiza melodia samuelis 


SSC Year-round resident of 
tidal marshes along the 
north side of San 
Francisco and San 
Pablo Bays. Typical 
habitat is dominated 
by pickleweed, with 
gumplant and other 
shrubs present in the 
upper zone for nesting. 
May forage in areas 
adjacent to marshes. 


No Potential.  No salt marsh habitats 
are present in the immediate vicinity of 
the Project Area to support this 
species. 


No further actions are 
recommended for this 
species. 


tricolored blackbird 
Agelaius tricolor 


ST, SSC, 
RP 


Nearly endemic to 
California, where it is 
most numerous in the 
Central Valley and 
vicinity. Highly colonial, 
nesting in dense 
aggregations over or 
near freshwater in 
emergent growth or 
riparian thickets. Also 
uses flooded 
agricultural fields. 
Abundant insect prey 
near breeding areas 
essential. 


No Potential.  No large stands of 
emergent vegetation or other suitable 
habitats are present in the vicinity of 
the Project Area to support this 
species. 


No further actions are 
recommended for this 
species. 
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yellow-headed blackbird 
Xanthocephalus xanthocephalus 


SSC Summer resident. 
Breeds colonially in 
freshwater emergent 
wetlands with dense 
vegetation and deep 
water, often along 
borders of lakes or 
ponds. Requires 
abundant large insects 
such as dragonflies; 
nesting is timed for 
maximum emergence 
of insect prey. 


No Potential.  No large stands of 
emergent vegetation or other suitable 
habitats are present in the vicinity of 
the Project Area to support this 
species. 


No further actions are 
recommended for this 
species. 


western snowy plover 
Charadrius nivosus (alexandrines) 
nivosus 


FT, SSC, 
RP 


Federal listing applies 
only to the Pacific 
coastal population. 
Year-round resident 
and winter visitor. 
Occurs on sandy 
beaches, salt pond 
levees, and the shores 
of large alkali lakes. 
Nests on the ground, 
requiring sandy, 
gravelly or friable soils. 


No Potential.  No sandy beaches or 
similar habitats are present within the 
Project Area for nesting or foraging by 
this species. 


No further actions are 
recommended for this 
species. 


Reptiles and Amphibians 
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California giant salamander 
Dicamptodon ensatus 


SSC Occurs in the north-
central Coast Ranges. 
Moist coniferous and 
mixed forests are 
typical habitat; also 
uses woodland and 
chaparral. Adults are 
terrestrial and 
fossorial, breeding in 
cold, permanent or 
semi-permanent 
streams. Larvae usually 
remain aquatic for 
over a year. 


No Potential.  The Project Area is 
outside of the known range of this 
species. 


No further actions are 
recommended for this 
species. 
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California tiger salamander 
Ambystoma californiense 


FE/FT, ST, 
RP 


Populations in Santa 
Barbara and Sonoma 
counties currently 
listed as endangered; 
threatened in 
remainder of range. 
Inhabits grassland, oak 
woodland, ruderal and 
seasonal pool habitats. 
Adults are fossorial 
and utilize mammal 
burrows and other 
subterranean refugia. 
Breeding occurs 
primarily in vernal 
pools and other 
seasonal water 
features. 


No Potential.  The Project Area is 
outside of the known range of this 
species.  The occurrence listed in 
CNDDB is classified as “extirpated”. 


No further actions are 
recommended for this 
species. 
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California red-legged frog 
Rana draytonii 


FT, SSC, 
RP 


Lowlands and foothills 
in or near permanent 
sources of deep water 
with dense, shrubby or 
emergent riparian 
vegetation. Requires 
11 to 20 weeks of 
permanent water for 
larval development. 
Associated with quiet 
perennial to 
intermittent ponds, 
stream pools and 
wetlands. Prefers 
shorelines with 
extensive vegetation. 
Disperses through 
upland habitats after 
rains. 


Unlikely.  CRLF are unlikely to traverse 
the Project Area given that the Project 
Area is surrounded by dense 
residential and commercial 
development.  No aquatic habitats with 
hydroperiod sufficient to support 
metamorphosis are present within the 
Project Area. 


No further actions are 
recommended for this 
species. 
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REQUIREMENTS 


POTENTIAL TO OCCUR IN THE PROJECT 
AREA 


RESULTS AND 
RECOMMENDATIONS 


foothill yellow-legged frog 
Rana boylii 


SC, SSC Found in or adjacent to 
rocky streams in a 
variety of habitats. 
Prefers partly-shaded, 
shallow streams and 
riffles with a rocky 
substrate; requires at 
least some cobble-
sized substrate for egg-
laying. Needs at least 
15 weeks to attain 
metamorphosis. Feeds 
on both aquatic and 
terrestrial 
invertebrates. 


No Potential.  No perennial aquatic 
habitat is present within the Project 
Area to support this species. 


No further actions are 
recommended for this 
species. 
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Pacific (western) pond turtle 
Actinemys marmorata 


SSC A thoroughly aquatic 
turtle of ponds, 
marshes, rivers, 
streams and irrigation 
ditches with aquatic 
vegetation. Require 
basking sites such as 
partially submerged 
logs, vegetation mats, 
or open mud banks, 
and suitable upland 
habitat (sandy banks or 
grassy open fields) for 
egg-laying. 


No Potential.  No perennial aquatic 
habitat is present within the Project 
Area to support this species. 


No further actions are 
recommended for this 
species. 


Alameda whipsnake 
Masticophis lateralis euryxanthus  


FT, ST Inhabits chaparral and 
foothill-hardwood 
habitats in the eastern 
Bay Area. Prefers 
south-facing slopes 
and ravines with rock 
outcroppings where 
shrubs form a 
vegetative mosaic with 
oak trees and grasses 
and small mammal 
burrows provide 
basking and refuge.  


Unlikely.  Although this species is 
documented in nearby open spaces, 
the Project Area is separated from 
known populations by significant 
barriers to dispersal.  Additionally, 
typical habitat (e.g., rocky outcrops) 
are present within the Project Area to 
support this species. 


No further actions are 
recommended for this 
species. 
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Fishes 


Delta smelt 
Hypomesus transpacificus 


FT, SE, RP Lives in the 
Sacramento-San 
Joaquin estuary in 
areas where salt and 
freshwater systems 
meet. Occurs 
seasonally in Suisun 
Bay, Carquinez Strait 
and San Pablo Bay. 
Seldom found at 
salinities > 10 ppt; 
most often at salinities 
< 2 ppt. 


No Potential.  No perennial aquatic 
habitat is present within the Project 
Area to support this species. 


No further actions are 
recommended for this 
species. 


longfin smelt 
Spirinchus thaleichthys 


FC, ST, 
SSC, RP 


Euryhaline, nektonic 
and anadromous. 
Found in open waters 
of estuaries, mostly in 
middle or bottom of 
water column. Prefer 
salinities of 15 to 30 
ppt, but can be found 
in completely 
freshwater to almost 
pure seawater.  


No Potential.  No perennial aquatic 
habitat is present within the Project 
Area to support this species. 


No further actions are 
recommended for this 
species. 
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eulachon – Southern DPS 
Thaleichthys pacificus 


FT, SSC Found in Klamath 
River, Mad River, 
Redwood Creek and in 
small numbers in Smith 
River and Humboldt 
Bay tributaries. Spawn 
in lower reaches of 
coastal rivers with 
moderate water 
velocities and bottom 
of pea-sized gravel, 
sand and woody 
debris. 


No Potential.  No perennial aquatic 
habitat is present within the Project 
Area to support this species. 


No further actions are 
recommended for this 
species. 
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Sacramento splittail 
Pogonichthys macrolepidotus 


SSC, RP Formerly endemic to 
the lakes and rivers of 
the Central Valley, but 
now confined to the 
Sacramento Delta, 
Suisun Bay and 
associated marshes. 
Occurs in slow-moving 
river sections and 
dead-end sloughs. 
Requires flooded 
vegetation for 
spawning and foraging 
for young. A 
freshwater species, but 
tolerant of moderate 
salinity (10-18 parts 
per thousand).  


No Potential.  No perennial aquatic 
habitat is present within the Project 
Area to support this species. 


No further actions are 
recommended for this 
species. 
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Sacramento perch 
Archoplites interruptus 


SSC, RP (Only within native 
range) Historically 
found in the sloughs, 
slow-moving rivers, 
and lakes of the 
Central Valley. Prefer 
warm water. Aquatic 
vegetation is essential 
for young. Tolerate 
wide range of physio-
chemical water 
conditions. 


No Potential.  No perennial aquatic 
habitat is present within the Project 
Area to support this species. 


No further actions are 
recommended for this 
species. 


tidewater goby 
Eucyclogobius newberryi 


FE, SSC Brackish water habitats 
along the California 
coast from Agua 
Hedionda Lagoon, San 
Diego County to the 
mouth of the Smith 
River. Found in shallow 
lagoons and lower 
stream reaches; 
requires fairly still but 
not stagnant water and 
high oxygen levels. 


No Potential.  No perennial aquatic 
habitat is present within the Project 
Area to support this species. 


No further actions are 
recommended for this 
species. 
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Invertebrates 


monarch butterfly 
Danaus plexippus 


none 
(winter 


roost sites 
protected 
by CDFW) 


Winter roost sites 
extend along the coast 
from northern 
Mendocino to Baja 
California, Mexico. 
Roosts located in wind-
protected tree groves 
(eucalyptus, Monterey 
pine, Monterey 
cypress), with nectar 
and water sources 
nearby. 


Unlikely. The Project Area is not a 
known overwintering site for this 
species. Although the Project Area 
contains a stand of trees on a wooded 
slope, trees are not of the preferred 
species (eucalyptus, Monterey pine, or 
Monterey cypress), are spaced too far 
apart, and occur in a relatively narrow 
band of canopy cover. Therefore, trees 
within the Project Area are unlikely to 
provide the proper amount of 
protection from low temperatures, 
precipitation, and and wind that are 
preferred by this species. The nearest 
known overwintering site is at Point 
Pinole, approximately 3 miles east of 
the Project Area. 


No further actions are 
recommended for this 
species. 
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Bay checkerspot butterfly 
Euphydryas editha bayensis 


FT, RP Restricted to native 
grasslands on outcrops 
of serpentine soil in 
the vicinity of San 
Francisco Bay. 
Plantago erecta is the 
primary host plant; 
Orthocarpus 
densiflorus and O. 
purpurscens are the 
secondary host plants. 


No potential. The Project Area does 
not contain serpentine soils or host 
plant to support this species. 


No further actions are 
recommended for this 
species. 


Mission blue butterfly 
Icaricia icarioides missionensis 


FE, RP Inhabits grasslands and 
coastal chaparral of 
the San Francisco 
peninsula and 
southern Marin 
County, but mostly 
found on San Bruno 
Mountain. Three larval 
host plants: Lupinus 
albifrons, L. variicolor, 
and L. formosus, of 
which L. albifrons is 
favored. 


No potential. This species is known 
from the San Francisco peninsula and 
Marin County, and is not known to 
occur in the East Bay. The Project Area 
does not contain grasslands, coastal 
chaparral, or host plants to support 
this species. 
  


No further actions are 
recommended for this 
species. 
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Callippe silverspot butterfly 
Speyeria callippe callippe  


FE Two populations in San 
Bruno mountain and 
the Cordelia Hills are 
recognized.  Hostplant 
is Viola pedunculata, 
which is found on 
serpentine soils. Most 
adults found on east-
facing slopes; males 
congregate on hilltops 
in search of females. 


No potential. The Project Area does 
not contain grassland habitat or host 
plants suitable to support this species. 


No further actions are 
recommended for this 
species. 


*Key to status codes: 
FE  Federal Endangered 
BGEPA  Bald and Golden Eagle Protection Act Species 
FT  Federal Threatened 
FD                                           Federal Delisted 
SE  State Endangered 
CFP  State Fully Protected Animal 
MMC SSC                              NMFS Marine Mammal Commission Species of Special Concern 
RP                                           Recovery Plan 
SD                                           State Delisted 
SR  State Rare 
SSC  State Species of Special Concern 
ST  State Threatened 
Rank 1A  CNPS Rank 1A: Plants presumed extinct in California 
Rank 1B  CNPS Rank 1B: Plants rare, threatened or endangered in California and elsewhere 
Rank 2A  CNPS Rank 2A:  Plants presumed extirpated in California, but more common elsewhere 
Rank 2B  CNPS Rank 2B: Plants rare, threatened, or endangered in California, but more common elsewhere 
Rank 3  CNPS Rank 3:  Plants about which CNPS needs more information (a review list) 
Rank 4  CNPS Rank 4:  Plants of limited distribution (a watch list) 
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Potential to Occur: 
No Potential. Habitat on and adjacent to the site is clearly unsuitable for the species requirements (cover, substrate, elevation, hydrology, plant community, 
site history, disturbance regime).  
Unlikely. Few of the habitat components meeting the species requirements are present, and/or the majority of habitat on and adjacent to the site is unsuitable 
or of very poor quality. The species is not likely to be found on the site. 
Moderate Potential. Some of the habitat components meeting the species requirements are present, and/or only some of the habitat on or adjacent to the site 
is unsuitable. The species has a moderate probability of being found on the site. 
High Potential. All of the habitat components meeting the species requirements are present and/or most of the habitat on or adjacent to the site is highly 
suitable. The species has a high probability of being found on the site. 
 
Results and Recommendations: 
Present. Species was observed on the site or has been recorded (i.e. CNDDB, other reports) on the site recently. 
Assumed Present. Species is assumed to be present on-site based on the presence of key habitat components. 
Assumed Present without Impact. Species assumed present; however, project activities will not have an impact on the species. 
Presumed Absent. Species is presumed to not be present due to a lack of key habitat components. 
Not Observed. Species was not observed during dedicated/formal surveys. 
Not Present. Species is considered not present due to a clear lack of any suitable habitat and/or local range limitations. 


 


 
 
 
 
 


 







4225 Hollis Street, Emeryville, CA  94608 (510) 296-0532 tel  www.wra-ca.com 


MEMORANDUM


To: Richard Schoebel, Retail Opportunity
Investments Corp (ROIC) From: 


Yingying Cai, Project Manager 
Carla Angulo, Arborist  


cc: Chris Cole, Metrovation 


Date: June 14, 2022 


Subject: Tree Survey Report with Tree Preservation Plan for ROIC Pinole Vista Residential
Development Project, Pinole, Contra Costa County, California (WRA Project #31272) 


Overview 


This memorandum summarizes the methods and results of an arborist survey performed on 
September 14, 2021 at the site of the proposed Retail Opportunity Investments Corp. (ROIC) Pinole Vista 
Residential Development Project (Project), located at 1500 Fitzgerald Drive in the City of Pinole, Contra 
Costa County, California (Project Area). The survey was conducted by ISA-Certified Arborist, Carla Angulo 
(ISA #WE-13573A), for the purpose of identifying and documenting the presence of all trees greater than 
or equal to four (4) inches diameter at breast height (DBH; measured at 4.5 feet above ground level), 
including “protected trees”, as defined by Chapter 17 Article 5 “Resource Conservation” of the City of 
Pinole Municipal Code, within the Project Area. 


The majority of the Project Area consists of developed and landscaped areas. Developed/landscaped 
areas within the Project Area include a paved parking lot, a department store, a loading dock, and narrow 
strips of ornamental plantings of trees and shrubs. Approximately 0.81 acre of coast live oak woodland 
occurs along the southern boundary of the Project Area on a steep slope between the parking lot and a 
residential development. The Project Area is surrounded by roads, parking lots, and retail stores to the 
north, east, and west. The southern border of the Project Area is adjacent to a residential development. 
The Project will demolish the existing vacant retail structure and construct a new housing development 
with 223 units as well as relandscape the parking lot and courtyards surrounding the development, except 
the 0.8-acre oak woodland in the southern boundary based on the Pinole Mixed-Use Planning Submittal 
(Trachtenberg Architects 2021). 


Regulatory Background 


Chapter 17.96 “Tree Removal” of the Pinole Municipal Code (Tree Ordinance) regulates the alteration 
and/or removal of certain trees on private and City-owned or controlled properties within the city limits. 
A tree permit is required for the removal or alteration of any “protected tree” on any private parcel or 
removal of one (1) or more trees on any undeveloped private parcel in the city. For any “protected tree” 
that is within a development site and needs removal a public hearing before the planning commission, 
and special findings are required.  


Appendix B-1
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A “protected tree” is defined in Chapter 17.98 (Glossary of Terms) as: “select [native] trees with a single 
perennial stem: (1) of 12 inches or larger in circumference [4+ inches in diameter] measured at 4.5 feet 
above the natural grade; or (2) any other [non-native] tree with a single perennial stem greater than 
56 inches or larges in circumference [18+ inches in diameter) measured at 4.5 feet above the natural 
grade.” Select native trees include coast live oak (Quercus agrifolia), madrone (Arbutus menziesii), 
California buckeye (Aesculus californica), black walnut (Juglans hindsii), coast redwood (Sequoia 
sempervirens), big leafed maple (Acer macrophyllum), redbud (Cercis occidentalis), California bay 
(Umbellularia californica), and Toyon (Heteromeles arbutifolia).  
 
Specific trees excluded from protection are nut or fruit trees, palm trees or eucalyptus trees, and any 
native tree less than four inches or non-native less than 18 inches at 4.5 feet above grade level. If pruning 
of a “protected tree” is necessary for the enhancement of the structural strength and health, then a 
certified/consulting arborist must perform the work or the owner of the tree who is following a plan 
created by the certified/consulting arborist.  
 
Methods 
 
On September 14, 2021, the Project Area was traversed on foot to inventory all trees greater than or equal 
to 4 inches DBH, as specified per the Pinole Tree Ordinance. WRA ISA-Certified Arborist Carla Angulo 
surveyed the area and recorded relevant tree information for each surveyed tree including species, DBH, 
health, condition and structure ratings. 
 
Locations of trees within the Project Area were recorded using a handheld GPS unit with sub-meter 
accuracy. Circumference was calculated for all surveyed trees by measuring the trunk diameter at 4.5 feet 
above grade or DBH and multiplying by 3.14. Diameter for multi-trunked trees was calculated by 
measuring each individual trunk and calculating the sum total of trunk diameters. In cases where an 
irregular buttress or bulge, or trunk union occurred at 4.5 feet above ground, measurements were taken 
above the irregular feature in order to best represent the size of the tree.  
 
General notes on the condition of trees were taken, including health, structure, and overall condition. 
Assessment of the health, structure, and overall condition of each tree was conducted according to the 
narratives listed in Table 1.  
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Table 1. Rating Narratives for Tree Assessment 


Health 


Good Tree is free from symptoms of disease and stress. 


Fair Tree shows some symptoms of disease or stress including twig and small branch dieback, 
evidence of fungal / parasitic infection, thinning of crown, or poor leaf color. 


Poor Tree shows symptoms of severe decline. 


Structure 


Good Tree is free from major structural defects. 


Fair Tree shows some structural defects in branches, but overall structure is stable. 


Poor Tree shows structural failure of a major branch or co-dominant trunk. 


General Condition 


Good Tree shows condition of foliage, bark, and overall structure characteristic of the species 
and lacking obvious defect, or disease. 


Fair Tree shows condition of foliage, bark, and overall structure characteristic of the species 
with some evidence of stress, defect, or disease. 


Poor Tree shows condition of foliage, bark, and overall structure uncharacteristic of the species 
with obvious evidence of stress, defect, or disease. 


 
Results 
 
A total of 83 trees were identified within the Project Area, including 25 trees large enough and/or of select 
native tree species to be considered protected trees per the Tree Ordinance, and 58 trees that are 
non-protected trees per the ordinance. A complete list of all trees surveyed is presented in Attachment A. 
A map showing the location of surveyed trees is provided in Attachment B. Representative photographs 
are provided in Attachment C.  
 
Protected trees within the Project Area were composed of four (4) native tree species (two [2] “select 
[native] tree species” specifically protected per the Tree Ordinance). The select native trees include coast 
redwood and coast live oak and the native trees not mentioned in the Tree Ordinance are arroyo willow 
(Salix lasiolepis) and red willow (Salix laevigata). The non-native protected trees are Italian stone pine 
(Pinus pinea) and Aleppo pine (Pinus halepensis). Other trees present in the Project Area are Bradford 
pear (Pyrus calleryana), crape myrtle (Lagerstroemia indica), silver birch (Betula pendula), blue gum 
eucalyptus (Eucalyptus globulus), and multi-trunk trees including the aforementioned. The largest single-
trunk protected native tree is a coast redwood (Tree #280; 20.2 inches DBH) and the largest protected 
non-native tree is an Italian stone pine (Tree #225; 28.85 inches DBH). 
 
Observed maladies and defects affecting trees within the Project Area included codominant trunks with 
included bark, epicormics sprouts indicative of stress, poorly pruned trees (e.g., “thinning” to raise the 
canopy), trunk wounds with bleeding sap, felled and dead branches attached to trunk (hangers), and 
moderate to significant crown dieback. One (1) protected coast live oak (#250) has symptoms of Sudden 
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Oak Death (SOD) and has oozing cankers. However, this tree is not part of the proposed development site 
per the proposed plans (Trachtenberg Architects 2021). 
 
The observed maladies and considerations of severity, along with species characteristics guided the 
assignment of the structural condition, health, and overall condition score for each tree. The overall 
condition and health of inventoried trees was found to be generally good. However, structural condition 
was found to be generally fair. Table 2 below summarizes the assessment results of all inventoried trees 
in the Project Area.   
 
Table 2. Tree Assessment Results Summary   


Criteria 
Assessed/Rating Condition Health Structure 


Good 47 (57%) 50 (60%) 35 (42%) 
Fair 29 (35%) 29 (35%) 40 (48%) 
Poor 7 (8%) 4 (5%) 8 (10%) 


 
As per Chapter 17.96, “Tree Removal” of the Pinole Municipal Code, a tree permit is required for the 
removal of one (1) or more protected trees on any undeveloped, vacant property or land under 
development that requires a building permit in the city. Per the demolition plans and the results of the 
tree survey, a total of 36 trees are within the limit of grade, five (5) protected coast live oaks and 31 non-
native trees including three (3) protected Italian Stone pines and all require removal (Trachtenberg 
Architects 2021). None of these trees have any visible issues with their structure or their health, however, 
they all will be heavily impacted by the construction work within the Project Area and there is no 
alternative schematic for the development to avoid the impacts. No coast live oaks that are planned for 
removal have signs of SOD, however, they should be removed last, and the measures listed in the tree 
preservation plan shall be followed, to reduce the transmission of any spores. 
 
Of all 36 trees planned for removal five (5) coast live oaks and three (3) protected non-native Italian Stone 
pines need a permit to be removed, a total of eight (8) trees. The five (5) coast live oaks are on the 
southwestern corner of the Project Area along the existing retaining wall and on the toe of slope below 
the drainage channel. The three (3) pines are located adjacent to the sidewalk and adjacent to a storm 
drain and may require encroachment permits under Chapter 17.12 “Administrative Use Permit”.  
 
Tree Preservation Plan 
 
The Project will preserve the existing trees in the southern portion of the Project Area above to the south 
of the existing limit of pavement. Preservation of those trees will maintain a natural vegetation barrier 
between the redevelopment and the existing residential neighborhood to the south.  In order to preserve 
the trees which are not to be removed or impacted by the construction activities, this Tree Preservation 
Plan (Plan) recommends measures and several methods to reduce potential impacts before, during and 
after construction. These practices will utilize multiple tree protection measures, i.e., restricted ground 
disturbance work within tree driplines and/or Tree Protection Zones, implement pruning best practices, 
reduce relative compaction rates, avoid unnecessary soil disturbance, and adopt a tree health monitoring 
plan. 
 
 
 
 







5 


Pre-Construction Awareness Training and Tree Protection Zone 
 
The contractor and all its subcontractors shall be briefed by the Project Foreman or Project Arborist on 
the contents of this Plan and adhere to all tree protection recommendations within this Tree Preservation 
Plan.  
 
As the trees to be preserved are all located to the south of the existing edge of pavement, a temporary 
tree protection fence shall be installed at the edge of pavement on the southern portion of the Project 
Area. The tree protection fence shall be marked with signage identifying the area as a Tree Protection 
Zone (TPZ). Extreme caution shall be taken to avoid mechanical injury to tree trunks, scaffold branches 
and root flares when operating along the edge of the TPZ. 
 
Demolition and Material Storage 
 
Structure and concrete removal along the edge of the TPZ shall be conducted in the least injurious method 
possible. Concrete to be removed along the southern edge of the existing pavement shall be moved away 
from existing trees to be preserved to avoid incidental contact with preserved trees. Use of heavy 
machinery, excavation, fill, grading, trenching, drainage changes or other soil disturbance activities shall 
be limited within the TPZ. Material storage, vehicle parking, and trash disposal shall not occur within the 
TPZ.  
 
Heavy machinery access through TPZ areas is not planned and shall not be allowed to the maximum extent 
feasible. Construction materials and heavy machinery shall be properly staged away from existing 
preserved trees to avoid spillage or damage to trees. If temporary equipment access is required then prior 
to final grading, a six-inch layer of clean bark shall be placed in those areas requiring access. 
 
Site Grading, Trenching and Root Pruning  
 
No grading or trenching is anticipated within the TPZ. However, if concrete removal or other construction 
activities occur along the edge of the TPZ, such work shall be limited to the minimum extent necessary to 
achieve desired construction specifications. If roots of preserved trees are uncovered during demolition 
or construction activities, any roots greater than 2-inch diameter shall be pruned, as opposed to 
indiscriminately cut with heavy machinery. All roots encountered greater than 2-inch diameter shall be 
cleanly cut perpendicular to the axis using a sharp handsaw. Never rip or tear roots - clean cuts will 
encourage root regeneration. Trenching within the TPZ shall be avoided; if any trenching is required within 
the TPZ, the Project Arborist shall be informed and a determination shall be made whether potential 
impacts to trees can be mitigated, or not. If underground utilities are identified within the TPZ, they should 
be removed by hand, or capped and abandoned in place rather than trenched, to avoid root disturbance.  
 
Tree and Brush Removal from Site  
 
Trees requiring removal shall be felled away from preserved trees. Brush and wood chips generated from 
tree removals may be used on-site. However, brush and wood chips generated from trees in poor 
condition should not be used within TPZs to prevent the spread of pathogens.  
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Arborist Supervision and Pruning Specifications  
 
No pruning of preserved trees shall be permitted unless approved by a Certified Arborist. Pruning of any 
existing preserved trees shall be performed by a licensed tree care professional and shall comply with the 
ANSI A300 standards and International Society of Arboriculture (ISA) Best Management Practices for Tree 
Pruning. All tree pruning tools must be cleaned prior to and after use. All branches being removed shall 
be cut to, but not beyond, the branch collar. All pruning shall be done in a way that maintains the balance 
and structure of the tree. Additional specific pruning prescriptions may be recommended prior to 
construction, as determined by a Certified Arborist.  
 
Monitoring and Tree Damage Mitigation  
 
TPZ fence installation shall be confirmed by the Project Arborist prior to site demolition and construction. 
This can be confirmed via email with photograph attachments in lieu of a site visit. Any trees designated 
for preservation damaged during construction shall be reported to the Project Arborist immediately, and 
the Project Arborist shall conduct a site visit to assess the damage and recommend potential mitigation. 
 
Summary and Recommendations 
 
A total of 83 trees were identified within the Project Area, 25 protected trees and 58 non-protected trees. 
Thirty-six (36) are within the development site and will need to be removed, therefore preserving 47 trees. 
Of the 36 trees planned for removal there are eight (8) trees that require city tree removal permits, five 
(5) coast live oaks and three (3) Italian Stone pines. Tree #250 may decline and die within five (5) years; 
however, the tree is in the woodland hillslope portion of the Project Area where no development will 
occur and is away from the public thus removal is not required. Three (3) of the four (4) silver birch are 
having minor to major dieback, and some are hollow, removal for public safety is recommended, they are 
included in the demolition plans. 
 
Following the guidelines of the tree preservation plan above will allow for trees which are planned to be 
preserved to have impacts from construction activities to be less than significant. 
 
A complete list of all trees surveyed within the Project Area is presented in Attachment A. A figure 
displaying the locations of all protected trees is presented in Attachment B. Representative photographs 
are provided in Attachment C. 
 
Please feel free to contact me by email at carla.angulo@wra-ca.com, or project manager, Yingying Cai at 
yingying.cai@wra-ca.com, if you have any questions or concerns. 
 
Attachments 
  Attachment A – Tree Survey Table 
  Attachment B—Tree Survey Results 


Attachment C – Representative Photographs 
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Tag ID Common Name Scientific Name Multistem DBH_1 DBH_2 DBH_3 DBH_4 DBH_5 Total DBH Condition
General 
Health Structure


Select 
Natives Protected


Removal vs. 
Preserve Health Notes Comment


201 Crape Myrtle Lagerstroemia indica no 7.24 0.00 0.00 0.00 0.00 7.24 Good Good Good No No Removal  healthy LAIN
202 Crape Myrtle Lagerstroemia indica no 8.84 0.00 0.00 0.00 0.00 8.84 Good Good Good No No Removal  not county protected; LAIN
203 Crape Myrtle Lagerstroemia indica no 10.00 0.00 0.00 0.00 0.00 10.00 Good Good Fair No No Removal  on planter, root growth restricted
204 Silver Birch Betula pendula yes 5.50 4.50 0.00 0.00 0.00 10.00 Good Good Fair No No Removal  BEPE; in planter restricted roots
205 Bradford Pear Pyrus calleryana no 7.45 0.00 0.00 0.00 0.00 7.45 Good Good Fair No No Removal  PYCA, not county protected
206 Bradford Pear Pyrus calleryana no 9.95 0.00 0.00 0.00 0.00 9.95 Good Good Good No No Removal  PYCA, not protected (NP), roots restricted in plan
207 Bradford Pear Pyrus calleryana no 12.75 0.00 0.00 0.00 0.00 12.75 Good Good Fair No No Removal  PYCA in plantar NP
208 Silver Birch Betula pendula no 7.23 0.00 0.00 0.00 0.00 7.23 Good Good Fair No No Removal  BEPE, NP, roots in planter
209 Bradford Pear Pyrus calleryana no 10.20 0.00 0.00 0.00 0.00 10.20 Good Good Fair No No Removal  PYCA, NP, roots in planter, poor trimming
210 Bradford Pear Pyrus calleryana no 7.18 0.00 0.00 0.00 0.00 7.18 Fair Good Fair No No Removal  PYCA, NP, roots in planter
211 Bradford Pear Pyrus calleryana no 11.55 0.00 0.00 0.00 0.00 11.55 Good Fair Fair No No Removal  PYCA, NP, minimal response growth at cut brnch
212 Silver Dollar Gum Eucalyptus polyanthemos no 14.40 0.00 0.00 0.00 0.00 14.40 Good Good Fair No No Removal  NP, leaning, significant root crown respons
213 Aleppo Pine Pinus halepensis no 21.40 0.00 0.00 0.00 0.00 21.40 Fair Fair Fair No Yes Preserve  PIHA, on slope, NP
214 Aleppo Pine Pinus halepensis yes 25.30 13.10 0.00 0.00 0.00 38.40 Good Good Good No No Preserve  PIHA, NP
215 Silver Birch Betula pendula no 5.85 0.00 0.00 0.00 0.00 5.85 Poor Poor Poor No No Removal major decay/dieback BEPE, HOLLOW
216 Holly Oak Quercus ilex yes 5.70 2.55 0.00 0.00 0.00 8.25 Fair Good Fair No No Removal  in planter, QUIL
217 Crape Myrtle Lagerstroemia indica no 4.50 0.00 0.00 0.00 0.00 4.50 Good Good Fair No No Removal  LAIN, NP, codominant stems
218 Crape Myrtle Lagerstroemia indica no 4.30 0.00 0.00 0.00 0.00 4.30 Good Fair Fair No No Removal  LAIN, NP, codominant stem
219 Silver Birch Betula pendula yes 5.10 6.10 7.40 0.00 0.00 18.60 Good Good Fair No No Removal  BEPE, NP, codom trunks & stems, cavity w/ sig resp
220 Silver Birch Betula pendula yes 9.60 5.75 0.00 0.00 0.00 15.35 Good Good Fair No No Removal  BEPE, NP, codom trunk & stems
221 Silver Birch Betula pendula no 9.40 0.00 0.00 0.00 0.00 9.40 Fair Fair Poor No No Removal minor decay/dieback BEPE, large cavity at base, no response growth
222 Silver Birch Betula pendula no 4.80 0.00 0.00 0.00 0.00 4.80 Fair Fair Fair No No Removal cankers BEPE, in planter
223 Crape Myrtle Lagerstroemia indica no 5.50 0.00 0.00 0.00 0.00 5.50 Good Good Good No No Removal  LAIN
224 Crape Myrtle Lagerstroemia indica no 5.70 0.00 0.00 0.00 0.00 5.70 Fair Good Fair No No Removal  LAIN, NP, INTERIOR DIEBACK
225 Italian Stone Pine Pinus pinea no 25.85 0.00 0.00 0.00 0.00 25.85 Good Good Fair No Yes Removal  PIPI, NP, codominant stems
226 Italian Stone Pine Pinus pinea no 21.80 0.00 0.00 0.00 0.00 21.80 Good Good Good No Yes Removal  PIPI, NP, exposed roots
227 Italian Stone Pine Pinus pinea no 19.80 0.00 0.00 0.00 0.00 19.80 Good Good Good No Yes Removal  PIPI, NP
228 Bradford Pear Pyrus calleryana no 10.12 0.00 0.00 0.00 0.00 10.12 Good Good Good No No Removal  PYCA, NP
229 Bradford Pear Pyrus calleryana no 8.00 0.00 0.00 0.00 0.00 8.00 Fair Fair Poor No No Removal poor grwth form/lean PYCA, NP
230 Bradford Pear Pyrus calleryana no 13.27 0.00 0.00 0.00 0.00 13.27 Good Good Good No No Removal  PYCA, NP
231 Bradford Pear Pyrus calleryana no 13.77 0.00 0.00 0.00 0.00 13.77 Good Good Good No No Removal  PYCA, NP, 2 fails, lean w/ good response growth
232 Coast Live Oak Quercus agrifolia no 6.65 0.00 0.00 0.00 0.00 6.65 Good Good Fair Yes Yes Removal on slope
233 Coast Live Oak Quercus agrifolia no 13.25 0.00 0.00 0.00 0.00 13.25 Good Good Good Yes Yes Removal exposed roots
234 Coast Live Oak Quercus agrifolia no 12.80 0.00 0.00 0.00 0.00 12.80 Good Good Good Yes Yes Removal  
235 Coast Live Oak Quercus agrifolia no 7.20 0.00 0.00 0.00 0.00 7.20 Good Good Good Yes Yes Removal  
237 Coast Live Oak Quercus agrifolia yes 9.30 9.20 7.00 0.00 0.00 25.50 Poor Fair Fair Yes No Preserve SOD; suppressed weeping sod cankers on uphill side, codoms
238 Aleppo Pine Pinus halepensis no 14.41 0.00 0.00 0.00 0.00 14.41 Fair Fair Fair No No Preserve  PIHA
239 Blue Gum Eucalyptus globulus yes 14.80 7.50 20.90 0.00 0.00 43.20 Poor Poor Fair No No Preserve poor grwth form/lean; majo  included bark
240 Blue Gum Eucalyptus globulus yes 19.80 6.85 0.00 0.00 0.00 26.65 Poor Fair Poor No No Preserve minor decay/dieback verticle crack
241 Blue Gum Eucalyptus globulus no 15.60 0.00 0.00 0.00 0.00 15.60 Poor Fair Poor No No Preserve poor grwth form/lean verticle cracks, lost top of scaffold
242 Blue Gum Eucalyptus globulus no 11.10 0.00 0.00 0.00 0.00 11.10 Poor Fair Fair No No Preserve supressed  
243 Coast Live Oak Quercus agrifolia yes 6.50 3.80 0.00 0.00 0.00 10.30 Good Fair Good Yes No Preserve  
244 Coast Live Oak Quercus agrifolia no 12.67 0.00 0.00 0.00 0.00 12.67 Good Good Good Yes Yes Preserve  
245 Arroyo Willow Salix lasiolepis yes 9.16 7.80 3.80 0.00 0.00 20.76 Good Good Fair Yes No Preserve laying on slope, large breaks significant response
246 Arroyo Willow Salix lasiolepis yes 2.30 2.40 2.10 2.15 0.00 8.95 Fair Fair Poor Yes No Removal laying on slope
247 Canyon Live Oak Quercus chrysolepis no 4.80 0.00 0.00 0.00 0.00 4.80 Fair Fair Fair No No Preserve  
248 Coast Live Oak Quercus agrifolia no 6.75 0.00 0.00 0.00 0.00 6.75 Good Fair Good Yes Yes Removal lean
249 Canyon Live Oak Quercus chrysolepis no 4.50 0.00 0.00 0.00 0.00 4.50 Good Good Good No No Removal  
250 Coast Live Oak Quercus agrifolia no 17.10 0.00 0.00 0.00 0.00 17.10 Fair Fair Good Yes Yes Preserve cankers weeping cankers
251 Coast Live Oak Quercus agrifolia yes 19.45 14.10 0.00 0.00 0.00 33.55 Good Good Good Yes No Preserve  
252 Coast Redwood Sequoia sempervirens no 12.23 0.00 0.00 0.00 0.00 12.23 Fair Fair Good Yes Yes Preserve  
253 Coast Live Oak Quercus agrifolia yes 9.70 5.80 0.00 0.00 0.00 15.50 Good Good Fair Yes No Preserve codominant trunks
254 Coast Live Oak Quercus agrifolia yes 4.70 3.10 2.00 2.10 0.00 11.90 Fair Fair Fair Yes No Preserve  
255 Coast Live Oak Quercus agrifolia no 6.15 0.00 0.00 0.00 0.00 6.15 Good Good Good Yes Yes Preserve  
256 Coast Live Oak Quercus agrifolia yes 9.90 3.00 1.85 0.00 0.00 14.75 Good Good Good Yes No Preserve  
257 Coast Live Oak Quercus agrifolia no 4.70 0.00 0.00 0.00 0.00 4.70 Fair Fair Fair Yes Yes Preserve  
258 Coast Live Oak Quercus agrifolia no 5.00 0.00 0.00 0.00 0.00 5.00 Fair Fair Fair Yes Yes Preserve minor decay/dieback  
259 Coast Live Oak Quercus agrifolia no 6.30 0.00 0.00 0.00 0.00 6.30 Good Good Good Yes Yes Preserve  
260 Aleppo Pine Pinus halepensis no 19.00 0.00 0.00 0.00 0.00 19.00 Fair Fair Fair No Yes Preserve minor decay/dieback PIHA, corrected lean
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Tag ID Common Name Scientific Name Multistem DBH_1 DBH_2 DBH_3 DBH_4 DBH_5 Total DBH Condition
General 
Health Structure


Select 
Natives Protected


Removal vs. 
Preserve Health Notes Comment


261 Coast Live Oak Quercus agrifolia yes 5.40 4.40 0.00 0.00 0.00 9.80 Good Good Good Yes No Preserve  
262 Coast Live Oak Quercus agrifolia no 6.30 0.00 0.00 0.00 0.00 6.30 Good Good Good Yes Yes Preserve  
263 Canyon Live Oak Quercus chrysolepis no 10.65 0.00 0.00 0.00 0.00 10.65 Good Good Good No No Preserve  
264 Coast Live Oak Quercus agrifolia no 13.80 0.00 0.00 0.00 0.00 13.80 Good Good Good Yes Yes Preserve  
265 Red Willow Salix laevigata no 17.75 0.00 0.00 0.00 0.00 17.75 Good Good Fair No No Preserve one recent failure
266 Coast Live Oak Quercus agrifolia no 10.87 0.00 0.00 0.00 0.00 10.87 Good Good Good Yes Yes Preserve  
267 Coast Live Oak Quercus agrifolia yes 5.75 5.25 0.00 0.00 0.00 11.00 Fair Good Fair Yes No Preserve possible included bank
268 Coast Live Oak Quercus agrifolia yes 11.00 7.25 0.00 0.00 0.00 18.25 Fair Fair Fair Yes No Preserve cankers weeping crotch
269 Coast Live Oak Quercus agrifolia no 16.25 0.00 0.00 0.00 0.00 16.25 Good Good Good Yes Yes Preserve  
270 Coast Redwood Sequoia sempervirens yes 13.20 8.50 0.00 0.00 0.00 21.70 Fair Good Good Yes No Preserve supressed  
271 Aleppo Pine Pinus halepensis no 8.30 0.00 0.00 0.00 0.00 8.30 Fair Fair Fair No No Preserve poor grwth form/lean PIHA
272 Aleppo Pine Pinus halepensis yes 24.54 20.40 12.45 14.20 0.00 71.59 Good Good Fair No No Preserve  PIHA, codominant stems
273 Coast Live Oak Quercus agrifolia yes 8.65 4.65 5.98 0.00 0.00 19.28 Fair Fair Fair Yes No Preserve supressed  
274 Red Willow Salix laevigata yes 6.00 5.70 0.00 0.00 0.00 11.70 Poor Poor Poor Yes No Preserve major decay/dieback  
275 Coast Live Oak Quercus agrifolia no 12.35 0.00 0.00 0.00 0.00 12.35 Good Good Good Yes Yes Preserve poor grwth form/lean  
276 Red Willow Salix laevigata no 4.94 0.00 0.00 0.00 0.00 4.94 Fair Fair Poor No No Preserve holes at base of trunk
277 Aleppo Pine Pinus halepensis no 25.10 0.00 0.00 0.00 0.00 25.10 Fair Fair Fair No Yes Preserve  PIHA, codominant stems
278 Aleppo Pine Pinus halepensis no 12.20 0.00 0.00 0.00 0.00 12.20 Fair Fair Fair No No Preserve  PIHA, corrected lean
279 Coast Live Oak Quercus agrifolia yes 10.30 10.40 9.15 6.00 0.00 35.85 Fair Fair Good Yes No Preserve  
280 Coast Redwood Sequoia sempervirens no 20.20 0.00 0.00 0.00 0.00 20.20 Good Good Good Yes Yes Preserve  
281 Coast Live Oak Quercus agrifolia yes 11.45 13.75 10.25 0.00 0.00 35.45 Good Good Good Yes No Preserve  
282 Coast Live Oak Quercus agrifolia yes 8.40 5.80 3.00 0.00 0.00 17.20 Fair Poor Fair Yes No Preserve major decay/dieback one stem dead
283 Arroyo Willow Salix lasiolepis yes 4.85 4.70 7.40 5.55 2.80 25.30 Fair Fair Fair Yes No Preserve  
284 Coast Live Oak Quercus agrifolia no 14.85 0.00 0.00 0.00 0.00 14.85 Good Good Good Yes Yes Preserve  
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Photograph 1.  Tree 207, a (single) trunk Bradford pear (Pyrus calleyarna) protected tree located in the interior  
portion of the Study Area.
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Photograph 2.  Tree #224, a (single) trunk Crape myrtle (Lagerstroemia indica) protected tree located in the 
driveway entrance planter on the northern portion of the Study Area.
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Photograph 3.  Trees #225 and #226, both (single) trunk Italian Stone Pines (Pinus pinea) protected trees 
located adjacent to the sidewalk and along the entrance on the northern portion of the Study Area.
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Photograph 4.  Tree #231, a (single) trunk Bradford Pear (Pyrus calleryana) protected tree, which has had two 
branch failures, located adjacent to sidewalk and fire hydrant on the northwest corner of the Study Area by the 
loading entrance.
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Photograph 5.  Tree #222, a (single) trunk Silver Birch (Betula pendula) protected tree, in fair condition due to 
cankers, located in a parking lot planter on the interior portion of the Study Area east of the building.
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Photograph 6.  Tree #284, a (single) trunk Coast Live Oak (Quercus agrifolia) protected tree at the toe of the 
slope located in the southern portion of the Study Area which will not be developed.
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Photograph 7.  Tree #277, a (single) trunk Bishop Pine (Pinus muriata) protected tree at the toe of the slope 
located in the southern portion of the Study Area which will not be developed.
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Appendix C. Archaeological Survey Report, prepared by ALTA Archaeological Consulting, October 
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11250 El Camino Real, Suite 200 
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Subject: Geotechnical Investigation   


  Proposed Residential Development 


  1500 Fitzgerald Drive 


  Pinole, California 


Dear Mr. Schoebel, 


The attached report presents the results of the geotechnical investigation performed by 


Rockridge Geotechnical, Inc. for the proposed residential development to be constructed 


at 1500 Fitzgerald Drive in Pinole, California. Our geotechnical investigation was 


performed in accordance with our proposal dated January 14, 2022.  


The site is located on the southern side of Fitzgerald Drive, west of its intersection with 


Appian Way. It is relatively level and is currently occupied by a vacant one-story 


commercial building (previously occupied by Kmart) and adjacent driveways and paved 


surface parking lots. The existing commercial building is rectangular-shaped with plan 


dimensions of about 210 by 450 feet.  


Plans are to demolish the existing building and construct a five-story residential building 


at-grade. The proposed building will be E-shaped with two courtyards and will have 


maximum plan dimensions of about 200 by 375 feet. Other site improvements include 


new surface parking, hardscape and landscape.  


From a geotechnical standpoint, we conclude the proposed improvements are feasible 


provided the recommendations presented in this report are incorporated into the project 


plans and specifications and implemented during construction. The primary geotechnical 


concerns for the project are: 1) variable thickness and composition of undocumented fill 


underlying the site, and 2) providing adequate foundation support for the proposed 


building. We conclude the proposed building may be supported on a stiffened foundation 


system, such as interconnected continuous spread footings or a mat, provided the 


estimated foundation settlements are acceptable from structural standpoint. 


The recommendations contained in our report are based on a limited subsurface 


exploration. Consequently, variations between expected and actual subsurface conditions 
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may be found in localized areas during construction. Therefore, we should be engaged to 


observe site grading and foundation installations during which time we may make 


changes in our recommendations, if deemed necessary. 


We appreciate the opportunity to provide our services to you on this project. If you have 


any questions, please call. 


Sincerely yours, 


ROCKRIDGE GEOTECHNICAL, INC. 


              
Katie S. Dickinson    Linda H. J. Liang, P.E., G.E.  


Senior Project Engineer   Principal Engineer 
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Logan D. Medeiros, P.E., G.E.  


Associate Engineer 
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GEOTECHNICAL INVESTIGATION 


PROPOSED RESIDENTIAL DEVELOPMENT 


1500 FITZGERALD DRIVE 


Pinole, California 


1.0 INTRODUCTION 


This report presents the results of the geotechnical investigation performed by Rockridge 


Geotechnical, Inc. for the proposed residential development to be constructed at 1500 Fitzgerald 


Drive in Pinole, California. The site is located on the southern side of Fitzgerald Drive, west of 


its intersection with Appian Way, as shown on the Site Location Map, Figure 1.  


The site is relatively level and is currently occupied by a vacant one-story commercial building 


(previously occupied by Kmart) and adjacent driveways and paved surface parking lots. The 


existing commercial building is rectangular-shaped with plan dimensions of about 210 by 450 


feet.  


Plans are to demolish the existing building and construct a five-story residential building at-


grade. The proposed building will be E-shaped with two courtyards and will have maximum plan 


dimensions of about 200 by 375 feet, as shown on the Site Plan, Figure 2. Other proposed site 


improvements include new surface parking, hardscape, and landscaped areas.  


2.0 SCOPE OF SERVICES 


Our geotechnical investigation was performed in accordance with our proposal dated January 14, 


2022. Our scope of services consisted of exploring the subsurface conditions at the site by 


performing cone penetration tests (CPTs), drilling test borings, performing laboratory tests on 


selected soil samples, and performing engineering analyses to develop conclusions and 


recommendations regarding:   


• subsurface conditions 


• site seismicity and seismic hazards, including the potential for liquefaction and lateral 


spreading, and total and differential settlement resulting from liquefaction and/or cyclic 


densification 


• the most appropriate foundation type(s) for the proposed building 
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• design criteria for the recommended foundation type(s), including vertical and lateral 


capacities for each of the foundation type(s) 


• estimates of foundation settlement  


• site grading and excavation, including criteria for fill quality and compaction 


• subgrade preparation for interior and exterior concrete slabs-on-grade 


• temporary cut slopes and shoring, as appropriate 


• lateral earth pressures for design of below-grade walls 


• flexible and rigid pavement design 


• permeable and non-permeable pavers 


• 2019 California Building Code (CBC) site class and mapped spectral response 


acceleration parameters 


• corrosivity of near-surface soil and the potential effects on buried concrete and metal 


structures and foundations 


• construction considerations.  


3.0 FIELD INVESTIGATION AND LABORATORY TESTING 


Subsurface conditions at the site were investigated by performing seven CPTs, drilling two test 


borings, and performing laboratory testing on selected soil samples. Prior to advancing the CPTs 


and borings, we obtained a drilling permit from Contra Costa County Environmental Health 


Division (CCCEHD). We also contacted Underground Service Alert (USA) to notify them of our 


work, as required by law, and retained Subtronic Corporation, a private utility locator, to check 


for buried utilities at the boring and CPT locations to reduce the potential for encountering 


buried utilities during our field investigation. Details of the field exploration and laboratory 


testing are described below. 


3.1 Cone Penetration Tests 


The CPTs, designated as CPT-1 through CPT-7, were performed on February 28, 2022 by 


Middle Earth Geo Testing of Orange, California to provide in-situ soil data at the approximate 


locations shown on Figure 2. With the exception of CPT-2, which was advanced to target depth 


of 50 feet below the ground surface (bgs), all CPTs encountered practical refusal at depths 


ranging from 26 to 46 feet bgs. The CPTs were performed by hydraulically pushing a 1.7-inch-
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diameter, cone-tipped probe with a projected area of 15 square centimeters into the ground using 


a truck-mounted 25-ton CPT rig. The cone-tipped probe measured tip resistance and the friction 


sleeve behind the cone tip measured frictional resistance. Electrical strain gauges within the cone 


continuously measured soil parameters for the entire depth advanced. Soil data, including tip 


resistance and frictional resistance, were recorded by computer to provide engineering 


information such as the types and approximate strength characteristics of the soil encountered.  


The CPT logs showing tip resistance, friction ratio, pore water pressure, as well as interpreted 


soil behavior type are presented in Appendix A on Figures A-1 through A-7. Upon completion, 


the CPT holes were backfilled with neat cement grout in accordance with CCCEHD’s grouting 


guidelines.  


3.2 Test Borings 


Two test borings, designated as B-1 and B-2, were drilled on March 15, 2022 by Benevent 


Building of Concord, California at the approximate locations shown on Figure 2. Borings B-1 


and B-2 were drilled to 31.5 and 21.5 feet bgs, respectively, using a portable drill rig equipped 


with four-inch-diameter solid-stem flight augers. During drilling, our field geologist logged the 


soil encountered and obtained representative samples for visual classification and laboratory 


testing. The logs of the borings are presented on Figures A-8 through A-9 in Appendix A. The 


soil and bedrock encountered in the borings were classified in accordance with the classification 


charts shown on Figures A-10 and A-11.  


Soil samples were obtained using the following samplers: 


• Modified California (MC) split-barrel sampler with a 3.0-inch outside diameter and 2.5-


inch inside diameter, lined with 2.43-inch inside diameter stainless steel or brass tubes. 


• Standard Penetration Test (SPT) split-barrel sampler with a 2.0-inch outside and 1.5-inch 


inside diameter; the sampler was designed to accommodate liners, but liners were not 


used.  


The type of sampler used was selected based on soil type and the desired sample quality for 


laboratory testing. In general, the MC sampler was used to obtain samples in stiff cohesive soil 
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and the SPT sampler was used to evaluate the relative density of sandy soils and obtain samples 


of hard cohesive soils and weak bedrock. 


The MC and SPT samplers were driven with a 140-pound safety hammer falling 30 inches per 


drop using a rope-and-cathead system. The samplers were driven up to 18 inches and the 


hammer blows required to drive the samplers were recorded every six inches and are presented 


on the boring logs. A “blow count” is defined as the number of hammer blows per six inches of 


penetration or 50 blows for six inches or less of penetration. The blow counts required to drive 


the MC and SPT samplers were converted to approximate SPT N-values using factors of 0.7 and 


1.2, respectively, to account for sampler type, approximate hammer energy, and the fact that the 


SPT sampler could accommodate liners, but liners were not used. The blow counts used for this 


conversion were: 1) the last two blow counts if the sampler was driven more than 12 inches, or 


2) the last blow count if the sampler was driven more than 6 inches but less than 12 inches. The 


converted SPT N-values are presented on the boring logs.  


The borings were backfilled with neat cement grout in accordance with CCCEHD’s grouting 


guidelines. The soil cuttings generated by the borings were placed on the ground next to each 


boring location.  


3.3 Laboratory Testing 


We re-examined the soil samples obtained from the borings to confirm the field classifications 


and selected representative samples for laboratory testing. Soil samples were tested by B. 


Hillebrandt Soils Testing, Inc. of Alamo, California to measure moisture content, dry density, 


Atterberg limits, and particle size distribution. Soil samples were tested by Project X Corrosion 


Engineering of Murrieta, California to measure corrosivity characteristics. The results of the 


laboratory tests are presented on the boring logs and in Appendix B.  


4.0 SUBSURFACE CONDITIONS 


Historic aerial maps show the site vicinity previously consisted of rolling hills with a drainage 


valley and ridge running beneath the site. At some time prior to 1985, the site was graded to be 


relatively level, presumably using soil from the top of the ridge to fill in the drainage valley.  
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A regional geologic map prepared by Graymer, et al. (2006), a portion of which is presented on 


Figure 3, indicates the site is underlain by Pliocene and early Miocene-age sedimentary rocks 


(Tpms). The results of our CPTs and borings indicate the site is blanketed by about 2 to 14 feet 


of fill, except near the northeastern portion of the site (i.e., CPT-6 and CPT-7) where the fill that 


was placed in the historic drainage valley appears to be thicker. The fill encountered mostly 


consists of very stiff to hard clay with varying sand content and medium dense to very dense 


silty sand. The fill is underlain by native alluvium, residual soil, or bedrock. Where explored, the 


native alluvium and residual soil consists of very stiff to hard clay with variable silt and sand 


content and dense to very dense silty/clayey sand. In CPT-7, we encountered a layer of 


moderately compressible, slightly overconsolidated clay between depths of about 26 and 29 feet 


bgs. 


The top of bedrock varies from about two feet on the southern portion of the site (i.e., Boring B-


2 and CPT-4) to about 30 feet on the northern portion of the site (i.e., Boring B-1) and to about 


35 feet bgs on the northeastern portion of the site (i.e., CPT-6 and CPT-7). Bedrock samples 


obtained from borings B-1 and B-2 indicate the bedrock consists of siltstone and claystone that 


are soft to low hardness, friable, and moderately weathered. 


4.1 Groundwater Level 


Groundwater was measured in borings B-1 and B-2 at depths of 19.7 and 15.3 feet bgs just prior 


to grouting. Groundwater was measured in CPT-3, CPT-5, CPT-6, and CPT-7 at depths of 16, 


22, 20, and 20 feet bgs, respectively, using a weighted tape just prior to grouting. Considering 


these measurements were taken soon after completion of drilling or advancing the CPTs, they 


may not represent stabilized groundwater levels.  


To further evaluate the groundwater level at the site, we reviewed information on the State of 


California Water Resources Control Board GeoTracker website 


(https://geotracker.waterboards.ca.gov/). The closest site with substantial historic groundwater 


data on the GeoTracker website is at 2401 Appian Way, about 1,400 feet east of the site. A 


groundwater monitoring report prepared by Environmental Resolutions, Inc. provides quarterly 



https://geotracker.waterboards.ca.gov/
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groundwater readings from four monitoring wells from November 1998 to November 1999. 


Groundwater levels were measured between approximately 8.7 and 21.4 feet bgs. Another site 


with substantial historic groundwater data on the GeoTracker website is at 1599 Tara Hills 


Drive, about 1,600 feet north of the site. A groundwater monitoring report prepared by 


Conestoga-Rovers & Associates provides semi-annual groundwater readings from several 


monitoring wells from April 1997 to February 2012. Groundwater levels were measured between 


approximately 8.6 and 39.7 feet bgs. 


Based on the available groundwater level data discussed above, we conclude a design high 


groundwater table of eight feet bgs should be used for this project. The depth to groundwater is 


expected to vary several feet annually, depending on rainfall amounts.  


5.0 SEISMIC CONSIDERATIONS 


5.1 Regional Seismicity 


The site is located in the Coast Ranges Geomorphic Province of California that is characterized 


by northwest-trending valleys and ridges. These topographic features are controlled by folds and 


faults that resulted from the collision of the Farallon North American plates and subsequent 


strike-slip faulting along the San Andreas Fault system. The San Andreas Fault is more than 600 


miles long from Point Arena in the north to the Gulf of California in the south. The Coast Ranges 


Geomorphic Province is bounded on the east by the Great Valley and on the west by the Pacific 


Ocean.  


The major active faults in the area are the Hayward, Concord, and Green Valley faults. These 


and other faults in the region are shown on Figure 4. Numerous damaging earthquakes have 


occurred along these faults in recorded time. For these and other active faults within a 50-


kilometer radius of the site, the distance from the site and estimated characteristic moment 


magnitude1 [Petersen et al. (2014) & Thompson et al. (2016)] are summarized in Table 1. These 


 
1 Moment magnitude (Mw) is an energy-based scale and provides a physically meaningful measure of 


the size of a faulting event. Moment magnitude is directly related to average slip and fault rupture 


area.  
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references are based on the Third Uniform California Earthquake Rupture Forecast (UCERF3), 


prepared by Field et al. (2013). 


TABLE 1 


Regional Faults and Seismicity 


Fault Name 


Approximate 


Distance 


(km) 


Direction 


from Site 


Characteristic 


Moment 


Magnitude 


Total Hayward + Rodgers Creek 


(RC+HN+HS+HE) 
3.4 Southwest 7.58 


Hayward (North, HN) 3.4 Southwest 6.90 


Concord 20 East 6.45 


Green Valley 20 East 6.30 


West Napa 20 Northeast 6.97 


Rodgers Creek - Healdsburg 23 Northwest 7.19 


Mount Diablo Thrust North CFM 25 East 6.72 


Hayward (South, HS) 26 Southeast 7.00 


Mount Diablo Thrust 27 East 6.67 


Total Calaveras (CN+CC+CS+CE) 28 Southeast 7.43 


Calaveras (North, CN) 28 Southeast 6.86 


Clayton 30 East 6.57 


Total North San Andreas 


(SAO+SAN+SAP+SAS) 
33 West 8.04 


North San Andreas (Peninsula, SAP) 33 West 7.38 


North San Andreas (North Coast, SAN) 33 West 7.52 


San Gregorio (North) 35 West 7.44 


Great Valley 05 (Pittsburg - Kirby Hills 


alt1) 
35 East 6.60 


Great Valley 05 (Pittsburg - Kirby Hills 


alt2) 
39 East 6.66 


Greenville (North) 40 East 6.86 


Mount Diablo Thrust South 43 Southeast 6.50 


Great Valley 04b (Gordon Valley) 46 Northeast 6.77 


Hunting Creek (Berryessa) 48 North 6.69 


Since 1800, four major earthquakes have been recorded on the North San Andreas Fault. In 


1836, an earthquake with an estimated maximum intensity of VII on the Modified Mercalli 


(MM) scale occurred east of Monterey Bay on the San Andreas Fault (Toppozada and Borchardt 


1998). The estimated moment magnitude (Mw) for this earthquake is about 6.25. In 1838, an 


earthquake occurred with an estimated intensity of about VIII-IX (MM), corresponding to an Mw 
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of about 7.5. The San Francisco Earthquake of 1906 caused the most significant damage in the 


history of the Bay Area in terms of loss of lives and property damage. This earthquake created a 


surface rupture along the San Andreas Fault from Shelter Cove to San Juan Bautista 


approximately 470 kilometers in length. It had a maximum intensity of XI (MM), an Mw of about 


7.9, and was felt 560 kilometers away in Oregon, Nevada, and Los Angeles. The Loma Prieta 


Earthquake of October 17, 1989 had an Mw of 6.9 and occurred about 113 kilometers south of 


the site. On August 24, 2014, an earthquake with an estimated maximum intensity of VIII 


(severe) on the MM scale occurred on the West Napa fault. This earthquake was the largest 


earthquake event in the San Francisco Bay Area since the Loma Prieta Earthquake. The Mw of 


the 2014 South Napa Earthquake was 6.0.  


In 1868, an earthquake with an estimated maximum intensity of X on the MM scale occurred on 


the southern segment (between San Leandro and Fremont) of the Hayward Fault. The estimated 


Mw for the earthquake is 7.0. In 1861, an earthquake of unknown magnitude (estimated Mw of 


about 6.5) was reported on the Calaveras Fault. The most recent significant earthquake on this 


fault was the 1984 Morgan Hill earthquake, which corresponds to an Mw of 6.2. 


As a part of the UCERF3 project, researchers estimated that the probability of at least one Mw 


greater than or equal to a 6.7 earthquake occurring in the greater San Francisco Bay Area during 


a 30-year period (starting in 2014) is 72 percent. The highest probabilities are assigned to 


sections of the Hayward (South), Calaveras (Central), and the North San Andreas (Santa Cruz 


Mountains) faults. The respective probabilities are approximately 25, 21, and 17 percent. 
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5.2 Geologic Hazards 


Because the project site is in a seismically active region, we evaluated the potential for 


earthquake-induced geologic hazards including ground shaking, ground surface rupture, 


liquefaction,2 lateral spreading,3 and cyclic densification4. We used the results of the CPTs and 


borings to evaluate the potential of these phenomena occurring at the project site.  


5.2.1 Ground Shaking 


The seismicity of the site is governed by the activity of the Hayward Fault, although ground 


shaking from future earthquakes on other faults will also be felt at the site. The intensity of 


earthquake ground motion at the site will depend upon the characteristics of the generating fault, 


distance to the earthquake epicenter, and magnitude and duration of the earthquake. We judge 


that strong to very strong ground shaking could occur at the site during a large earthquake on one 


of the nearby faults.  


5.2.2 Fault Rupture 


Historically, ground surface displacements closely follow the trace of geologically young faults. 


The site is not within an Earthquake Fault Zone, as defined by the Alquist-Priolo Earthquake 


Fault Zoning Act, and no known active or potentially active faults exist on the site. Therefore, 


we conclude there is no risk of fault offset at the site from a known active fault. In a seismically 


active area, the remote possibility exists for future faulting in areas where no faults previously 


existed; however, we conclude the risk of surface faulting, and consequently secondary ground 


failure, from previously unknown faults is very low. 


 
2 Liquefaction is a phenomenon where loose, saturated, cohesionless soil experiences temporary 


reduction in strength during cyclic loading such as that produced by earthquakes. 
3 Lateral spreading is a phenomenon in which surficial soil displaces along a shear zone that has 


formed within an underlying liquefied layer. Upon reaching mobilization, the surficial blocks are 


transported downslope or in the direction of a free face by earthquake and gravitational forces. 
4 Cyclic densification is a phenomenon in which non-saturated, cohesionless soil is compacted by 


earthquake vibrations, causing ground-surface settlement. 
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5.2.3 Liquefaction and Associated Hazards 


When a saturated, cohesionless soil liquefies, it experiences a temporary loss of shear strength 


created by a transient rise in excess pore pressure generated by strong ground motion. Soil 


susceptible to liquefaction includes saturated loose to medium dense sand and gravel, low-


plasticity silt, and some low-plasticity clay deposits. Flow failure, lateral spreading, differential 


settlement, loss of bearing strength, ground fissures, and sand boils are evidence of excess pore 


pressure generation and liquefaction. 


The site is located within a mapped zone of “very low” liquefaction susceptibility on the map 


titled Maps of Quaternary Deposits and Liquefaction Susceptibility in the Central San Francisco 


Bay Region, California, by USGS, 2006 (Figure 5). Considering the soil encountered in the CPTs 


and borings below the design groundwater table (eight feet bgs) and above bedrock generally 


consists of stiff to hard clay and dense to very dense silty/clayey sand, we judge the soil is not 


susceptible to liquefaction because of its cohesion and/or relatively density. However, we judge 


there may be localized lenses of medium dense silty sand fill beneath the groundwater table that 


may be susceptible to liquefaction. We estimate liquefaction-induced settlement from localized 


lenses of medium dense silty sand fill could be about 1/4 inch during a Maximum Considered 


Earthquake (MCE) event as defined by the 2019 CBC. 


Ishihara (1985) presented an empirical relationship that provides criteria used to evaluate 


whether liquefaction-induced ground failure, such as sand boils, would be expected to occur 


under a given level of shaking for a liquefiable layer of given thickness overlain by a resistant, or 


protective, surficial layer. Our analysis indicates the non-liquefiable soil overlying the potentially 


liquefiable soil layer at the site is sufficiently thick and the potentially liquefiable layer are 


sufficiently thin and has relatively high fines content such that the potential for surface 


manifestations from liquefaction, such as sand boils and loss of bearing capacity for shallow 


foundations, is very low. 


Considering the discontinuous nature of the potentially liquefiable layer, we conclude the risk of 


lateral spreading is nil 
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5.2.4 Cyclic Densification 


Seismically induced compaction (also referred to as cyclic densification) of non-saturated 


granular soil (granular soil above groundwater table) can occur during an earthquake, resulting in 


settlement of the ground surface and overlying improvements. The CPTs and borings indicate the 


material encountered above the groundwater table is sufficiently dense and/or cohesive to resist 


cyclic densification. Therefore, we conclude the potential for seismically induced settlement 


resulting from cyclic densification is very low.  


6.0 DISCUSSIONS AND CONCLUSIONS 


From a geotechnical standpoint, we conclude the site can be developed as planned, provided the 


recommendations presented in this report are incorporated into the project plans and 


specifications and implemented during construction. The primary geotechnical concerns for the 


project are: 1) variable thickness and composition of undocumented fill underlying the site, and 


2) providing adequate foundation support for the proposed building. These and other 


geotechnical issues as they pertain to the proposed development are discussed below.  


6.1 Foundations and Settlement  


The soil/bedrock underlying the site generally has moderate to high strength and relatively low 


compressibility; except for an area on the northeastern portion of the site, called out as 


“Foundation Design Zone A” (Zone A) on Figure 2, where the fill may be thicker and the native 


alluvium is weaker and more compressible.  


We conclude the existing fill and alluvium can provide adequate foundation support for the 


proposed building, provided the estimated settlements are acceptable from structural standpoint. 


We conclude the proposed building may be supported on shallow foundations; however, 


considering the inherent variability of the undocumented fill thickness, composition, and 


compaction across the site, we judge isolated spread footings bearing on undocumented fill will 


be susceptible to erratic differential settlements. To reduce the potential for erratic differential 


settlements, we conclude the proposed building should be supported on a stiffened shallow 


foundation system, such as interconnected continuous spread footings or a mat.  







 


22-2171      12           April 13, 2022 


Our settlement analyses indicate total settlement of interconnected continuous spread footings 


designed using the allowable bearing pressures presented in this Section 7.3 of this report will be 


less than 3/4 inch and differential settlement will be less than 1/2 inch over a 30-foot horizontal 


distance; except within Zone A. We estimate total settlement of interconnected continuous 


spread footings located within Zone A will be as much as about 1-1/2 inches. The differential 


settlement within this zone will be controlled to some degree by the stiffness/rigidity of the 


foundation system; however, we anticipate it can be designed to limit differential settlements to 


about 3/4 inch over a 30-foot horizontal distance. If the estimated static settlement for spread 


footings located within Zone A is not acceptable from structural standpoint, the ground beneath 


the spread footings within Zone A can be improved by installing drilled displacement columns 


that transfer building loads to less compressible alluvium (see Section 6.1.1 and 7.5). 


We estimate the total settlement of a mat-supported building will be less than 3/4 inch and 


differential settlement would be approximately 1/2 inch over a horizontal distance of 30 feet; 


except within Zone A. We estimate total settlement of mat located within Zone A will be as 


much as about 1-1/2 inches. The differential settlement of the mat within this zone will be 


controlled to some degree by the stiffness/rigidity of the mat; however, we anticipate it can be 


designed to limit differential settlements to about 3/4 inch over a 30-foot horizontal distance. 


As discussed in Section 5.2.3, interconnected continuous spread footings and mat should be 


designed for additional liquefaction-induced total and differential settlements on the order of 1/4 


inch and 1/4 inch over a horizontal distance of 30 feet, respectively.  


6.1.1 Ground Improvement 


Ground improvement serves to stiffen the overall soil matrix and/or transferring the foundation 


loads to more competent material at depth, thus reducing settlements and providing increased 


bearing capacity beneath the shallow foundations. There are several types of ground 


improvement that may be utilized to mitigate total and differential settlements of the proposed 


building. Based on our experience, we conclude drilled displacement columns (DDCs) would be 


the most appropriate ground improvement method for the area of weaker soil within Zone A.  
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DDCs are installed by advancing a hollow-stem auger that mostly displaces the soil and then 


pumping a sand-cement grout into the hole under pressure as the auger is withdrawn. As a result, 


the DDCs densify the surrounding soil. Because of the displacement drilling method, fewer 


drilling spoils are generated for off-haul. DDC ground improvement results in low vibrations 


during installation and is appropriate for use near adjacent structures. DDCs are typically 


installed under design-build contracts by specialty contractors.  


6.2 Excavation Support and Construction Considerations 


The soil to be excavated consists primarily of clay with varying silt and sand content and 


weathered siltstone and claystone, which can be excavated with conventional earth-moving 


equipment such as loaders and backhoes. If concrete debris or former foundation elements are 


encountered during grading, removal will require equipment capable of breaking concrete, such 


as a hoe-ram.  


Excavations that will be entered by workers should be sloped or shored in accordance with CAL-


OSHA standards (29 CFR Part 1926). If shoring is required for excavation support, a shoring 


engineer should be responsible for the design. The contractor should be responsible for the 


construction and safety of temporary slopes and shoring. 


Construction of below-grade walls (i.e., elevator pits) may require an excavation extending more 


than five feet bgs. Where there is adequate space, the sides of the excavation may be sloped and 


the walls subsequently backfilled. Where there is insufficient space to slope the sides of the 


excavation, shoring will be required. We judge that a cantilevered soldier pile and timber lagging 


shoring system would be the most appropriate method of support for excavations for this project.  


6.3 Soil Corrosivity 


Corrosivity tests were performed by Project X Corrosion Engineering of Murrieta, California on 


soil samples obtained from Boring B-1 and B-2 at depths of 1.5 and 3 feet bgs, respectively. The 


corrosivity test results are presented in Appendix B of this report. 
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Many factors can affect the corrosion potential of soil including, but not limited to, resistivity, 


pH, and chloride and sulfate concentrations. Based on the minimum soil resistivity 


measurements of 1,340 and 1,474 ohm-centimeters (ohm-cm), we conclude the soil is “highly 


corrosive5” to buried metal. Accordingly, all buried iron, steel, cast iron, ductile iron, galvanized 


steel and dielectric-coated steel or iron should be protected against corrosion depending upon the 


critical nature of the structure. If it is necessary to have metal in contact with soil, a corrosion 


engineer should be consulted to provide recommendations for corrosion protection. 


The results of the pH tests (8.8 and 8.4) indicate the near-surface is “negligibly corrosive” to 


buried metallic and concrete structures; however, since the pH is higher than 8.5, the soil is 


alkaline and can cause accelerated corrosion of copper and aluminum alloys. The chloride ion 


concentrations (6.9 and 6.2 mg/kg) indicate the chlorides in the near-surface soil are “negligibly 


corrosive” to buried metallic structures and reinforcing steel in concrete structures below ground. 


The results also indicate the sulfate ion concentrations (34.5 and 60.7 mg/kg) are sufficiently low 


such that sulfates do not to pose a threat to buried concrete and mortars.  


7.0 RECOMMENDATIONS  


Recommendations for site grading, foundation design, shoring design and construction, and 


seismic design are presented in this section of the report. 


7.1 Site Preparation and Grading 


Site clearing should include removal of all existing pavements, former foundation elements, and 


underground utilities. Demolished asphalt concrete should be taken to an asphalt recycling 


facility. Demolished concrete and aggregate base beneath existing pavements may be re-used as 


select fill if carefully segregated. Any vegetation and the upper 3 to 4 inches of organic topsoil 


should be stripped in areas to receive improvements (i.e., building, pavement, or flatwork). Tree 


 
5  Roberge, Pierre R. (2018). Corrosion Basics, an Introduction, Third Edition. NACE International, P. 


189. 
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roots with a diameter greater than 1/2 inch within four feet of building subgrade should be 


removed.  


In general, abandoned underground utilities should be removed to the property line or service 


connections and properly capped or plugged with concrete. Where existing utility lines are 


outside of the proposed building footprint and will not interfere with the proposed construction, 


they may be abandoned in-place provided the lines are filled with lean concrete or cement grout 


to the property line. Any excavations created during demolition should be properly backfilled 


with compacted fill under the direction of our field engineer.  


If grading work is performed during the rainy season, the contractor may find the subgrade 


material too wet to compact to the recommended relative compaction and will have to be 


scarified and aerated to lower its moisture content so the specified compaction can be achieved. 


Material to be dried by aeration should be scarified to a depth of at least eight inches; the 


scarified soil should be turned at least twice a day to promote uniform drying. Once the moisture 


content of the aerated soil has been reduced to acceptable levels, the soil should be compacted in 


accordance with our recommendations. Aeration typically is the least costly method used to 


stabilize the subgrade soil; however, it generally requires the most time to complete. Other soil 


stabilization alternatives include overexcavating and placing drier material, and lime treatment.  


In areas that will receive fill or improvements (i.e., building pad subgrade, pavement or 


flatwork), the soil subgrade exposed should be scarified to a depth of at least eight inches, 


moisture-conditioned to above optimum moisture content, and compacted to at least 90 percent 


relative compaction6. If the subgrade is within eight inches of finished subgrade in areas to 


receive vehicular traffic, it should be moisture-conditioned to above optimum moisture content 


and compacted to at least 95 percent relative compaction. The soil subgrade should be kept moist 


until it is covered by fill or improvements.  


 
6  Relative compaction refers to the in-place dry density of soil expressed as a percentage of the 


maximum dry density of the same material, as determined by the ASTM D1557 laboratory 


compaction procedure. 
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7.1.1 Fill Materials and Compaction Criteria 


Fill should consist of on-site soil or imported soil (select fill) that is free of organic matter, 


contains no rocks or lumps larger than four inches in greatest dimension, and is approved by the 


Geotechnical Engineer. Imported fill should also have a liquid limit of less than 40 and a 


plasticity index lower than 15. Samples of proposed imported fill material should be submitted to 


the Geotechnical Engineer at least three business days prior to use at the site. The grading 


contractor should provide analytical test results or other suitable environmental documentation 


indicating the imported fill is free of hazardous materials at least three days before use at the site. 


If this data is not available, up to two weeks should be allowed to perform analytical testing on 


the proposed imported material. 


Fill should be placed in horizontal lifts not exceeding eight inches in uncompacted thickness, 


moisture-conditioned to above optimum moisture content, and compacted to at least 90 percent 


relative compaction. Fill consisting of clean sand or gravel (defined as soil with less than five 


percent fines by weight) should be compacted to at least 95 percent relative compaction. Fill 


greater than five feet in thickness or placed within vehicular pavement areas should also be 


compacted to at least 95 percent relative compaction, and be non-yielding. 


7.1.2 Utility Trench Excavations and Backfill 


Excavations for utility trenches can be readily made with a backhoe. All trenches should 


conform to the current CAL-OSHA requirements. All temporary excavations used in 


construction should be designed, planned, constructed, and maintained by the contractor and 


should conform to all state and/or federal safety regulations and requirements, including those of 


CAL-OSHA.  


To provide uniform support, pipes or conduits should be bedded on a minimum of four inches of 


clean sand or fine gravel. After the pipes and conduits are tested, inspected (if required) and 


approved, they should be covered to a depth of six inches with clean sand or fine gravel, which 


should be mechanically tamped. Backfill for utility trenches and other excavations is also 


considered fill, and should be placed and compacted as according to the recommendations 
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previously presented. If imported clean sand or gravel (defined as soil with less than five percent 


fines) is used as backfill, it should be compacted to at least 95 percent relative compaction. 


Jetting of trench backfill should not be permitted. Special care should be taken when backfilling 


utility trenches in pavement areas. Poor compaction may cause excessive settlements, resulting 


in damage to the pavement section. 


Foundations for the proposed building should be bottomed below an imaginary line extending up 


at a 1.5:1 (horizontal to vertical) inclination from the base of utility trenches. Alternatively, the 


portion of the utility trench (excluding bedding) that is below the 1.5:1 line can be backfilled 


with controlled low strength material (CLSM) with minimum 28-day unconfined compressive 


strength of 100 pounds per square inch (psi) or Class 2 aggregate base compacted to at least 95 


percent relative compaction. If utility trenches are to be excavated below this zone-of-influence 


line after construction of the building foundations, the trench walls need to be fully supported 


with shoring until CLSM or Class 2 aggregate base is placed. 


7.1.3 Exterior Concrete Flatwork 


We recommend a minimum of four inches of Class 2 aggregate base be placed below exterior 


concrete flatwork, including patio slabs and sidewalks; the aggregate base should extend at least 


six inches beyond the slab edges where adjacent to landscaping. Concrete flatwork should be at 


least four inches thick and reinforced with No. 3 bars at 18 inches on center. Class 2 aggregate 


base beneath exterior slabs-on-grade, such as patios and sidewalks, should be compacted in 


accordance with the requirements provided above in Section 7.1.1. 


7.2 Surface Drainage and Bio-Retention  


7.2.1 Surface Drainage 


Positive surface drainage should be provided around the building to direct surface water away 


from the foundations. To reduce the potential for water ponding adjacent to the building, we 


recommend the ground surface within a horizontal distance of five feet from the building slope 


down away from the building with a surface gradient of at least two percent in unpaved areas and 


one percent in paved areas. In addition, roof downspouts should be discharged into controlled 
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drainage facilities to keep the water away from the foundations. The use of water-intensive 


landscaping around the perimeter of the building should be avoided to reduce the amount of 


water introduced to the soil subgrade.  


Care should be taken to minimize the potential for subsurface water to collect beneath pavements 


and pedestrian walkways. Where landscape beds and tree wells are immediately adjacent to 


pavements and flatwork, we recommend vertical cutoff barriers be incorporated into the design 


to prevent irrigation water from saturating the subgrade and aggregate base. These barriers may 


consist of either flexible impermeable membranes or deepened concrete curbs.  


7.2.2 Bioswales 


The primary concerns with providing bio-retention areas for this project site are: 1) providing 


suitable support for foundations and curbs constructed near the bio-retention areas, and 2) 


potential for subsurface water from the bio-retention areas to migrate (and possibly build up) 


beneath pavements and the proposed building. Consequently, we recommended that bioswales 


constructed at the site be provided with underdrains and/or drain inlets; and bioswales should be 


constructed at least five feet from the building. The subdrain pipes should be installed eight 


inches above the bottom of the infiltration area for treatment areas that are at least five feet away 


from the new building and pavements. The intent of this recommendation is to allow infiltration 


into the underlying soil, but to reduce the potential for bio-retention areas to flood during periods 


of heavy rainfall.  


Where bio-retention areas are constructed within five feet of the new building, the side and 


bottom of treatment area within five fee of the new building should be lined with an 


impermeable liner. Where bio-retention areas are constructed within five feet of pavements, a 


four-inch-diameter perforated subdrain pipe should be placed four inches above the base of the 


treatment area; or the bottom of the treatment area should be lined with an impermeable liner. 


Where a vertical curb or foundation is constructed near a bio-retention area, the curb and the 


edge of the foundation should be founded below an imaginary line extending up at an inclination 


of 1.5:1 (horizontal: vertical) from the base of the bio-retention area. 
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7.3 Foundation and Settlement 


We conclude the proposed building should be supported on a stiffened shallow foundation 


system, such as interconnected continuous spread footings or a mat, provided the estimated 


foundation settlements presented in Section 6.1 are acceptable from structural standpoint. 


7.3.1 Interconnected Continuous Footings 


Interconnected continuous footings should be at least 18 inches wide and bottom on firm soil or 


bedrock. Perimeter footings should be bottomed at least 24 inches below the lowest adjacent 


outside grade. The perimeter footing embedment depth may be decreased by six inches where 


pavement or concrete flatwork is adjacent to the new building. Interior footings should be 


bottomed at least 18 inches below the bottom of the capillary moisture break.  


For design of the interconnected continuous footings, we recommend using an initial modulus of 


subgrade reaction of 20 pounds per cubic inch (pci) for dead-plus-live loads (10 pci for footings 


located within Zone A). These values have already been scaled to account for the plan 


dimensions of the foundation (therefore, this is not kv1 for 1-foot-square plate) and may be 


increased by one-third for total load conditions. Once the structural engineer estimates the 


distribution of bearing stress on the bottom of the footings and the corresponding deflections, we 


should review the distribution and revise the modulus of subgrade reaction, if appropriate. 


Footings may be designed using an allowable bearing pressure of 3,500 pounds per square foot 


(psf) for dead-plus-live loads; this value may be increased by one-third for total design loads, 


which include wind or seismic forces. The allowable bearing pressures for dead-plus-live and 


total loads include factors of safety of at least 2.0 and 1.5, respectively. 


As discussed in Section 6.1, if the estimated static settlement for spread footings located within 


Zone A is not acceptable from structural standpoint, the ground beneath the spread footings 


within Zone A should by improved by installing DDCs that transfer building loads to less 


compressible alluvium (see Section 6.1.1 and 7.5). 
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Lateral loads may be resisted by a combination of passive pressure on the vertical faces of the 


footings and friction between the bottoms of the footings and the supporting soil. To compute 


lateral resistance, we recommend using an uniform pressure of 1,500 psf for transient load 


conditions and an equivalent fluid weight of 260 pounds per cubic foot (pcf) for sustained load 


conditions; the upper foot of soil should be ignored unless confined by a slab or pavement. 


Frictional resistance should be computed using a base friction coefficient of 0.30. The passive 


pressure and frictional resistance values include a factor of safety of at least 1.5 and may be used 


in combination without reduction. 


Footing excavations should be free of standing water, debris, and disturbed materials prior to 


placing concrete. The bottoms and sides of the footing excavations should be moistened 


following excavation and maintained in a moist condition until concrete is placed. We should 


check footing excavations prior to placement of reinforcing steel to check for proper bearing and 


preparation.  


7.3.2 Mat Foundation 


The edge of the mat foundation should bottom at least nine inches below the lowest adjacent 


exterior soil subgrade; however, the edge may need to be deepened further where utility trenches, 


bioswales, or loose landscape soil are planned along the building’s edge. For mat design, we 


recommend using an initial modulus of subgrade reaction of 20 pounds per cubic inch (pci) for 


dead-plus-live loads (10 pci for mat located within Zone A). These values have already been 


scaled to account for the plan dimensions of the foundation (therefore, this is not kv1 for 1-foot-


square plate) and may be increased by one-third for total load conditions. Once the structural 


engineer estimates the distribution of bearing stress on the bottom of the mat and the 


corresponding deflections, we should review the distribution and revise the modulus of subgrade 


reaction, if appropriate. 


Considering the large area of the mat, we expect the average bearing stress under the mat to be 


low; however, concentrated stresses will occur at column locations and at the edges of the mat. 


The mat should be designed to impose a maximum dead-plus-live-load bearing pressure of 3,500 
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psf on the foundation subgrade soil. This pressure may be increased by one-third for total load 


conditions.  


Assuming the mat is underlain by a vapor retarder, a friction factor of 0.20 may be used to 


compute base friction. Where the mat foundation is supported directly on soil, a friction factor of 


0.30 may be used. To compute lateral resistance, we recommend using an uniform pressure of 


1,500 psf for transient load conditions and an equivalent fluid weight of 260 pcf for sustained 


load conditions; the upper foot of soil should be ignored unless confined by a slab or pavement. 


The values for friction coefficient and passive pressure include a factor of safety of 1.5 and may 


be used in combination without further reduction. 


7.4 Concrete Slab-on-Grade Floor 


The subgrade for the slab-on-grade floor (for the spread footing foundation option) or mat 


foundation should be prepared in accordance with our recommendations in Section 7.1.1. Where 


water vapor transmission through the floor slab/mat is not desirable, we recommend installing a 


capillary moisture break and water vapor retarder beneath the floor slab. A capillary moisture 


break consists of at least four inches of clean, free-draining gravel or crushed rock. The particle 


size of the capillary break material should meet the gradation requirements presented in Table 2. 


TABLE 2 


Gradation Requirements for Capillary Moisture Break 


Sieve Size Percentage Passing Sieve 


1 inch 90 – 100 


¾ inch 30 – 100 


½ inch 5 – 25 


3/8 inch 0 – 6 


 


The vapor retarder should meet the requirements for Class B vapor retarders stated in ASTM 


E1745. For the mat foundation option, the four-inch capillary break can be eliminated provided 
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the vapor retarder meets the requirements for Class A vapor retarders. The vapor retarder should 


be placed in accordance with the requirements of ASTM E1643. These requirements include 


overlapping seams by six inches, taping seams, and sealing penetrations in the vapor retarder.  


Concrete mixes with high water/cement (w/c) ratios result in excess water in the concrete, which 


increases the cure time and results in excessive vapor transmission through the slab or mat. 


Therefore, concrete for the floor slab/mat should have a low w/c ratio - less than 0.45. Water 


should not be added to the concrete mix in the field. If necessary, workability should be 


increased by adding plasticizers. In addition, the slab should be properly cured. Before the floor 


covering is placed, the contractor should check that the concrete surface and the moisture 


emission levels (if emission testing is required) meet the manufacturer’s requirements. 


7.5 Ground Improvement 


We consider DDCs to be the most appropriate ground improvement method for the Zone A 


portion of this project. DDCs are installed under design-build contracts by specialty contractors. 


The required size, spacing, length, and strength of the ground improvement elements should be 


determined by the design-build contractor based on the proposed structural loads and the desired 


level of improvement (tolerable settlement and/or desired bearing capacity).  


For planning purposes, we recommend the DDCs extend to firm native alluvium or bedrock. We 


anticipate the DDCs will bottom 25 to 35 feet bgs. The length and spacing of the DDCs should 


be sufficient to limit total and differential static settlement of footing supported on improved 


ground to 3/4 inch and 1/2 inch across a horizontal distance of 30 feet, respectively, for design 


allowable bearing pressure of 3,500 psf for dead-plus-live load conditions. 


We recommend the interface between the ground improvement elements and bottoms of spread 


footings or a mat be separated by a minimum 12-inch-thick compacted aggregate cushion, 


consisting of Class 2 aggregate base or crushed rock. The purpose of the aggregate cushion is to 


provide some degree of isolation between the two elements, which will help prevent excessive 


moments from being induced in the ground improvement columns during lateral loading.  
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7.5.1 Load Test 


We recommend the ground improvement design be verified in the field by performing at least 


one full-scale load test in compression and one load test in tension (if applicable). Details 


regarding the proposed load testing program should be included in the design-build submittal for 


our review prior to mobilization to the site. The load tests should be performed on non-


production DDCs, under our observation, constructed using the same equipment, means-and-


methods, area replacement ratio, and grout factor proposed for the production DDCs. The results 


of the load testing program should be evaluated by the design-build contractor’s engineer, as 


well as our engineer, to confirm the columns provide adequate factor of safety with respect to 


axial load failure and allowable axial deflection at the design load prior to commencing with 


production installation. 


7.6 Permanent Below-Grade Walls 


Permanent below-grade walls should be designed to resist lateral earth pressure imposed by the 


retained soil, as well as a surcharge pressure from nearby foundations and vehicles, where 


appropriate. Where permanent below-grade walls will be restrained from movement at the top or 


sides (e.g., retaining walls with 90-degree angle turn, such as elevator pit walls), they should be 


designed for at-rest conditions. We recommend restrained walls be designed using an at-rest 


equivalent fluid weight of 60 pcf. Retaining walls that are unrestrained at the top should be 


designed for active conditions using an active equivalent fluid weight of 40 pcf. To evaluate the 


restrained and unrestrained walls for seismic loading, we recommend using active equivalent 


fluid weight plus a seismic increment as shown in Table 3.  
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TABLE 3 


Lateral Earth Pressures for Retaining Wall Design 


Wall Restraint Static Condition Seismic Condition1 


Unrestrained 40 pcf 40 pcf + 16 pcf 


Restrained 60 pcf 40 pcf + 41 pcf 


  Note 1: The 2019 CBC requires walls that retain more than six feet of backfill to be      


checked for seismic loading. 


Where there will be vehicular traffic behind the top of a permanent wall within a horizontal 


distance equal to 1.5 times the height of the wall, the wall should be designed for vehicular 


surcharge of 50 psf at the upper 10 feet. Where existing foundations are supported above a 


“zone-of-influence” line extending up from a permanent wall at an inclination of 1.5:1 


(horizontal: vertical), the wall should be designed for a surcharge pressure. 


The design pressures recommended above are based on fully drained walls. Although below-


grade retaining walls will be above the groundwater level, water can accumulate behind the walls 


from other sources, such as rainfall, irrigation, and broken water lines, etc. If the earth pressures 


presented above are used to design the walls, they will need to incorporate a drainage system 


(i.e., a back drain) behind the walls. One acceptable method for back-draining a retaining wall is 


to place a prefabricated drainage panel against the back of the wall. The drainage panel should 


extend down to a perforated PVC collector pipe surrounded by at least four inches of Caltrans 


Class 2 permeable material or 3/4-inch drain rock wrapped in filter fabric (Mirafi 140NC or 


equivalent). A proprietary, prefabricated collector drain system, such as Tremdrain Total Drain 


or Hydroduct Coil (or equivalent), designed to work in conjunction with the drainage panel may 


be used in lieu of the perforated pipe surrounded by gravel described above. The pipe should be 


connected to a suitable discharge point; a sump and pump system may be required to drain the 


collector pipes for below-grade retaining walls, such as elevator pit walls. 


To protect against moisture migration, below-grade retaining walls should be waterproofed and 


water stops should be placed at all construction joints. If backfill is required behind retaining 
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walls, the walls should be braced, or hand compaction equipment used, to prevent unacceptable 


surcharges on walls (as determined by the structural engineer). 


7.7 Temporary Cut Slopes and Excavation Shoring 


Excavations that will be entered by workers should be shored or sloped in accordance with the 


Occupational Safety and Health Administration (OSHA) standards (29 CFR Part 1926). The 


contractor should be responsible for the construction and safety of temporary slopes. The shoring 


designer should be responsible for the shoring design.  


Where space permits, the sides of the temporary excavation can be sloped. We recommend 


temporary slopes not exceed an inclination of 1:1 (horizontal to vertical) in clayey soil (OSHA 


Type B Soil). Where space does not permit sloping of the excavation perimeter, a shoring system 


will be required to support the sides of the proposed excavation. We judge that a cantilevered 


soldier pile and lagging shoring system is appropriate for support of excavations that are less 


than 12 feet deep.  


A structural/civil engineer knowledgeable in this type of construction should be retained to 


design the shoring. The shoring designer should design the shoring system for lateral 


deformation of less than one inch at any location on the shoring (1/2 inch if neighboring 


structures are within a horizontal distance equal to two times the height of the shoring). We 


should review the final shoring plans and calculations to check that they are consistent with the 


recommendations presented in this report. 


7.7.1 Cantilevered Soldier-Pile-and-Lagging Shoring System 


A cantilevered soldier pile and lagging system should be designed using an active equivalent 


fluid weight of 40 pcf for level backfill conditions. Where traffic loads are expected within 10 


feet of the shoring walls, an additional design load of 50 psf should be applied to the upper 10 


feet of the wall. Shoring should be designed for surcharge loads where there will be construction 


equipment and/or stockpiled soil within a horizontal distance of 1.5 times the excavation height 


from the edge of excavation. We can provide recommendations for surcharge pressures once 


surcharge loads are known.  







 


22-2171      26           April 13, 2022 


Passive resistance at the toe of the soldier piles should be computed using an equivalent fluid 


weight of 260 pcf, with a maximum passive earth pressure of 2,500 psf. The upper foot of soil 


should be ignored when computing passive resistance. Passive pressure can be assumed to act 


over an area of three soldier pile widths assuming the toe of the soldier pile is filled with 


structural concrete. If lean concrete is placed in the soldier pile shaft, the passive pressure can be 


assumed to act over two pile diameters. These passive pressure values include a factor of safety 


of at least 1.5. 


Soldier piles should be placed in pre-drilled holes backfilled with concrete or installed in soil-


mix columns. The subsurface soils include lenses of clayey sands. The shoring contractor should 


be prepared to use casing or drilling slurry to reduce caving of holes, where necessary. Installing 


soldier piles using a vibratory method is not recommended within 25 feet of existing structures. 


7.8 Pavement and Paver Design 


Design recommendations for asphalt concrete and Portland cement concrete pavements, and 


concrete pavers are presented in the following sections. 


7.8.1 Flexible (Asphalt Concrete) Pavement Design 


The State of California flexible pavement design method was used to develop the recommended 


asphalt concrete pavement sections. The final soil subgrade in pavement areas will likely consist 


of sandy clay or clayey sand. Based on our experience with similarly soils, we recommend a 


preliminary resistance value (R-value) of 15 be used for asphalt concrete pavement design. 


Recommended pavement sections for traffic indices (TIs) ranging from 4.5 to 6.5 are presented 


in Table 4. The Civil Engineer for the project should check that the TIs presented in this report 


are appropriate for the intended use. We can provide additional pavement sections for different 


TIs upon request.  
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TABLE 4 


Asphalt Concrete Pavement Sections 


R-Value of 15 for Subgrade Soil 


Traffic 


Index 


Asphaltic Concrete 


(inches) 
Class 2 Aggregate Base 


(inches) 


4.5 2.5 8.0 


5.0 3.0 8.0 


5.5 3.0 10.0 


6.0 3.5 10.5 


6.5 4.0 11.5 


 


The upper eight inches of the subgrade should be moisture-conditioned and compacted in 


accordance with requirements presented in Section 7.1. The subgrade should be proof-rolled 


under the direction of our field engineer to confirm it is non-yielding prior to placement of 


aggregate base. The aggregate base should be moisture conditioned to near optimum and 


compacted to at least 95 percent relative compaction. The aggregate base should also be proof-


rolled to confirm it is non-yielding prior to paving.  


If pavements are adjacent to irrigated landscaped areas, curbs adjacent to those areas should 


extend through the aggregate base and at least three inches into the underlying soil to reduce the 


potential for irrigation water to infiltrate into the pavement section. If drip irrigation is used in 


the landscaping adjacent to the pavement, however, the deepened curb is not required. 


7.8.2 Rigid (Portland-Cement Concrete) Pavement Design 


The Portland-cement concrete (PCC) pavement section design is based on a maximum single-


axle load of 20,000 pounds and a maximum tandem axle of 32,000 pounds (i.e., several garbage 


trucks per week). The recommended rigid pavement section for these axle loads is 6.5 inches of 


Portland-cement concrete over six inches of Class 2 aggregate base. For areas that will receive 


fire truck traffic, the pavement section should consist of seven inches of Portland-cement 


concrete over six inches of Class 2 aggregate base. For areas that will experience only passenger 
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vehicle traffic, the recommended pavement section is five inches of PCC over six inches of Class 


2 aggregate base. 


The modulus of rupture and unconfined compressive strength of the concrete should be at least 


500 and 3,200 psi at 28 days, respectively. Contraction joints should be placed at a 15-foot 


spacing. Where the outer edge of a concrete pavement meets asphalt pavement, the concrete slab 


should be thickened by 50 percent at a taper not to exceed a slope of 1 in 10. For concrete 


pavements subject to truck loading, we recommend the concrete slab be reinforced with a 


minimum of No. 4 bars at 16 inches on center in both directions.  


The soil subgrade beneath Portland cement concrete pavements should be prepared and 


compacted in accordance with the recommendations presented in Section 7.1. In addition, the 


subgrade should be a firm and non-yielding surface. The subgrade should be proof-rolled under 


the direction of our field engineer to confirm it is non-yielding prior to placing the aggregate 


base. The Class 2 aggregate base should be moisture-conditioned to near optimum moisture 


content and compacted to at least 95 percent relative compaction. 


7.8.3 Non-Permeable Concrete Pavers 


Where non-permeable concrete pavers will be subject to vehicular traffic, we recommend they 


consist of fully dentated, interlocking shapes and be at least 80 millimeters (3.15 inches) thick. 


The pavers should be placed on a 1- to 2-inch-thick sand leveling course underlain by Class 2 


aggregate base. The thickness of the Class 2 aggregate base beneath non-permeable pavers 


subject to vehicular traffic should be consistent with the sections presented for asphalt pavement 


in Section 7.8.1 for the applicable TI. The subgrade and aggregate base should be compacted in 


accordance with the recommendations for asphalt pavement in Section 7.8.1. 


7.8.4 Permeable Concrete Pavers 


We recommend permeable interlocking concrete pavements (ICP) be designed in accordance 


with the guidelines presented by the Interlocking Concrete Pavement Institute (ICPI 2005). 


These guidelines include specific recommendations for permeable aggregate subbase, base, and 


bedding courses to be placed beneath ICP pavements. We recommend permeable pavements for 
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both vehicular and pedestrian traffic be designed for no exfiltration and partial exfiltration of 


water into the subgrade soil, respectively. This requires installing a subdrain system at the base 


of the pervious aggregate materials, which are underlain by an impermeable liner. ICPI’s 


generalized paver section for no exfiltration and partial exfiltration are presented on Figures 6 


and 7, respectively. 


The soil subgrade beneath ICP pavements should be prepared and compacted in accordance with 


the recommendations presented in Sections 7.1. In addition, the subgrade should be a firm and 


non-yielding surface. The subgrade should be proof-rolled under the observation of our field 


engineer to confirm it is non-yielding prior to placing the impermeable membrane and aggregate 


base materials. The soil subgrade at the bottom of the permeable section should slope down 


toward the drainpipe trench at a gradient of at least two percent. The perforated pipe should slope 


down to a suitable outlet at a minimum gradient of one percent. The pipe should be placed with 


the perforations down on a minimum of two inches of permeable subbase.  


ICPI’s guidelines call for 1-1/2 to 2 inches of bedding material consisting of ASTM No. 8 


crushed aggregate directly below the pavers. This material is also recommended for fill material 


between the pavers. As shown in Table 5 below, this material consists of fine gravel with 10 to 


30 percent sand.  


TABLE 5 


Gradation Requirements for ASTM No. 8 Crushed Aggregate 


Sieve Size Percentage Passing Sieve 


1/2 inch 100 


3/8 inch 85 – 100 


No. 4 10 – 30 


No. 8 0 – 10 


No. 16 0 – 5 


 


The ASTM No. 8 bedding should be underlain by a permeable base course of ASTM No. 57 


crushed aggregate. As shown in Table 6, ASTM No. 57 aggregate consists of crushed, open-
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graded gravel with a gradation between that of the 3/4-inch drain rock and the ASTM No. 8 


aggregate.  


TABLE 6 


Gradation Requirements for ASTM No. 57 Crushed Aggregate 


Sieve Size Percentage Passing Sieve 


1-1/2 inch 100 


1 inch 95 – 100 


1/2 inch 25 – 60 


No. 4 0 – 10 


No. 8 0 – 5 


 


The ASTM No. 57 permeable base course should be underlain by a permeable subbase course of 


ASTM No. 2 crushed aggregate. The gradation requirements for ASTM No. 2 crushed aggregate 


subbase are presented in Table 7.  


TABLE 7 


Gradation Requirements for ASTM No. 2 Crushed Aggregate 


Sieve Size Percentage Passing Sieve 


3 inch 100 


2-1/2 inch 90-100 


2 inch 35-70 


1-1/2 inch 0-15 


3/4 inch 0 -5 


 


The No. 2 crushed aggregate subbase course should be placed in lifts not exceeding 6 inches in 


loose thickness and compacted using a smooth-drum roller that weighs a minimum of 10 tons, 


operated in static (non-vibratory) mode. The subsequent course of No. 57 crushed aggregate may 


be placed in one lift and should be compacted with a smooth-drum roller in vibratory mode with 


sufficient passes to create an unyielding surface. Placement and compaction of the permeable 
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aggregate base and subbase should be performed under the observation of our field engineer. 


Following compaction of the No. 57 aggregate, the No. 8 bedding, not exceeding 2 inches in 


loose thickness, should be placed and screeded to a level, undisturbed surface immediately prior 


to paver installation. 


The required thicknesses of the permeable aggregate base and subbase courses depends on the 


infiltration and water storage design requirements, as well as the traffic loading demand. Our 


recommendations for the minimum permeable ICP pavement sections subject to vehicular traffic 


(including fire and garbage trucks) are presented in Table 8. Where permeable pavement will be 


subject to fire trucks, we recommend a layer of triaxial geogrid (i.e., Tensar TriAx TX-140 


Geogrid or equivalent) be placed atop the soil subgrade prior to placing the paver aggregates. 


Also included in Table 8 is a recommended section for permeable ICPs subject to pedestrian 


traffic only. 


TABLE 8 


Recommended Pavement Sections for  


Permeable Interlocking Concrete Pavers 


 


Pavement 


Type 


 


 ASTM No. 8 


Crushed Bedding 


Aggregate 


(inches) 


ASTM No. 57 


Crushed Base 


(inches) 


ASTM No. 2 


Crushed 


Subbase 


(inches) 


Pedestrian 1.5-2.0 4.0 6.0 


Vehicular 1.5-2.0 4.0 10.0 


 


The above recommended ICP pavement sections are based on the ICPI technical guidelines 


(ICPI 2005). From a geotechnical standpoint, it is acceptable to design the pedestrian ICP section 


to exclude the No. 2 subbase course, in which case the No. 57 base course should be increased to 


10 inches. If this approach is used, the perforated pipe should include a filter fabric sleeve to 


prevent the finer aggregate from entering the perforations. 
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7.9 Seismic Design 


The latitude and longitude of the site are 37.9907° and -122.3049°, respectively. For design in 


accordance with 2019 CBC, we recommend the following: 


• Site Class D – stiff soil 


• SS = 2.243g, S1 = 0.852g 


The 2019 CBC is based on the guidelines contained within ASCE 7-16 which stipulates that 


where S1 is greater than 0.2 times gravity (g) for Site Class D, a ground motion hazard analysis is 


needed unless the seismic response coefficient (Cs) value will be calculated as outlined in 


Section 11.4.8, Exception 2. Assuming the Cs value will be calculated as outlined in Section 


11.4.8, Exception 2, we recommend the following seismic design parameters: 


• Fa = 1.00, Fv = 1.7 


• SMS = 2.243g, SM1 = 1.448g 


• SDS = 1.495g, SD1 = 0.966g 


• Seismic Design Category E for Risk Factors I, II, and III 


8.0 ADDITIONAL GEOTECHNICAL SERVICES  


Prior to construction, Rockridge Geotechnical should review the project plans and specifications 


to verify that they conform to the intent of our recommendations. During construction, our field 


engineer should provide on-site observation and testing during site preparation, placement and 


compaction of fill, and installation of building foundations. These observations will allow us to 


compare actual with anticipated subsurface conditions and to verify that the contractor's work 


conforms to the geotechnical aspects of the plans and specifications. 


9.0 LIMITATIONS 


This geotechnical investigation has been conducted in accordance with the standard of care 


commonly used as state-of-practice in the profession. No other warranties are either expressed or 


implied. The recommendations made in this report are based on the assumption that the 


subsurface conditions do not deviate appreciably from those disclosed in our CPTs and borings. 
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If any variations or undesirable conditions are encountered during construction, we should be 


notified so that additional recommendations can be made. The foundation recommendations 


presented in this report are developed exclusively for the proposed development described in this 


report and are not valid for other locations and construction in the project vicinity. 
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Cone Penetration Test Results and Logs of Borings  


 


 


 


 


 


 


 


 


 


 







A-1


CPT-1


Total depth:  29.7 ft, Date:  February 28, 2022
Depth to Groundwater:  19.7 feet (based on groundwater level in Boring B-1)
Cone Operator:  Middle Earth Geo Testing, Inc.


Project No. FigureDate


SBT legend
1. Sensitive fine grained
2. Organic material
3. Clay to silty clay


4. Clayey silt to silty clay
5. Silty sand to sandy silt
6. Clean sand to silty sand


7. Gravelly sand to sand
8. Very stiff sand to clayey sand
9. Very stiff fine grained


CONE PENETRATION TEST RESULTS
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CPT-2


A-2


Total depth:  50.9 ft, Date:  February 28, 2022
Depth to Groundwater:  39 feet (measured with weighted tape)
Cone Operator:  Middle Earth Geo Testing, Inc.


Project No. FigureDate


SBT legend
1. Sensitive fine grained
2. Organic material
3. Clay to silty clay


4. Clayey silt to silty clay
5. Silty sand to sandy silt
6. Clean sand to silty sand


7. Gravelly sand to sand
8. Very stiff sand to clayey sand
9. Very stiff fine grained


CONE PENETRATION TEST RESULTS
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CPT-3


A-3


Total depth:  42.8 ft, Date:  February 28, 2022
Depth to Groundwater:  16 feet (measured with weighted tape)
Cone Operator:  Middle Earth Geo Testing, Inc.


Project No. FigureDate


SBT legend
1. Sensitive fine grained
2. Organic material
3. Clay to silty clay


4. Clayey silt to silty clay
5. Silty sand to sandy silt
6. Clean sand to silty sand


7. Gravelly sand to sand
8. Very stiff sand to clayey sand
9. Very stiff fine grained


CONE PENETRATION TEST RESULTS
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A-4


Total depth:  25.8 ft, Date:  February 28, 2022
Depth to Groundwater:  15.3 feet (based on groundwater level in Boring B-2)
Cone Operator:  Middle Earth Geo Testing, Inc.
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SBT legend
1. Sensitive fine grained
2. Organic material
3. Clay to silty clay


4. Clayey silt to silty clay
5. Silty sand to sandy silt
6. Clean sand to silty sand


7. Gravelly sand to sand
8. Very stiff sand to clayey sand
9. Very stiff fine grained


CONE PENETRATION TEST RESULTS
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A-5


Total depth:  27.7 ft, Date:  February 28, 2022
Depth to Groundwater:  22 feet (measured with weighted tape)
Cone Operator:  Middle Earth Geo Testing, Inc.
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SBT legend
1. Sensitive fine grained
2. Organic material
3. Clay to silty clay


4. Clayey silt to silty clay
5. Silty sand to sandy silt
6. Clean sand to silty sand


7. Gravelly sand to sand
8. Very stiff sand to clayey sand
9. Very stiff fine grained


CONE PENETRATION TEST RESULTS
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A-6


Total depth:  46.1 ft, Date:  February 28, 2022
Depth to Groundwater:  20 feet (measured with weighted tape)
Cone Operator:  Middle Earth Geo Testing, Inc.
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SBT legend
1. Sensitive fine grained
2. Organic material
3. Clay to silty clay


4. Clayey silt to silty clay
5. Silty sand to sandy silt
6. Clean sand to silty sand


7. Gravelly sand to sand
8. Very stiff sand to clayey sand
9. Very stiff fine grained


CONE PENETRATION TEST RESULTS
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A-7


Total depth:  45.9 ft, Date:  February 28, 2022
Depth to Groundwater:  20 feet (measured with weighted tape)
Cone Operator:  Middle Earth Geo Testing, Inc.


Project No. FigureDate


SBT legend
1. Sensitive fine grained
2. Organic material
3. Clay to silty clay


4. Clayey silt to silty clay
5. Silty sand to sandy silt
6. Clean sand to silty sand


7. Gravelly sand to sand
8. Very stiff sand to clayey sand
9. Very stiff fine grained


CONE PENETRATION TEST RESULTS
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MATERIAL DESCRIPTION
SAMPLES


Figure:


PROJECT:
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PAGE  1  OF  1
Log of Boring B-1
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Boring location:
Date started:
Drilling method:


See Site Plan, Figure 2
03/15/2022
4-inch-diameter solid-stem flight auger


Date finished: 
R. Ford


Hammer weight/drop:   140 lbs./30 inches Hammer type:  
Modified California (MC), Standard Penetration Test (SPT)Sampler:


Logged by:
Drilled by:
Rig:
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Benevent Building, LLC
Portable Hydraulic Unit


Rope & cathead safety hammer


63      24.0


SPT


1


MC


MC


SANDY CLAY (CL)
olive, very stiff, moist


SC


(03/15/2022; 12:35 PM)


Boring terminated at a depth of 31.5 feet below 
ground surface.
Boring backfilled with cement grout.
Groundwater encountered at a depth of 25 feet
and 19.7 feet during drilling.


MC and SPT blow counts for the last two increments
were converted to SPT N-Values using factors of 0.7
and 1.2, respectively, to account for sampler type and
hammer energy.
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SANDY CLAY (CL)
olive, hard, moist, trace fine subangular gravel


CLAYEY SAND (SC)
yellow-brown and olive, medium dense, moist, fine
sand, trace fine subrounded gravel


CLAY (CH)
dark brown, very stiff, moist


SC CLAYEY SAND (SC)
mottled orange-brown and olive, medium dense, 
moist


SANDY CLAY (CL)
olive-brown, hard, moist, completely weathered
siltstone/claysonte


SANDSTONE
olive-brown, soft, friable, moderately weathered


CL


CL
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LL = 41, PI = 19; see Appendix B
Particle Size Distribution; see Appendix B


LL = 77, PI = 51; see Appendix B
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Figure:


PROJECT:
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Log of Boring B-2
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Boring location:
Date started:
Drilling method:


See Site Plan, Figure 2
03/15/2022
4-inch-diameter solid-stem flight auger


Date finished: 


Hammer weight/drop:   140 lbs./30 inches Hammer type:    
Modified California (MC), Standard Penetration Test (SPT)Sampler:


Logged by:
Drilled by:
Rig:


03/15/2022
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R. Ford
Benevent Building, LLC
Portable Hydraulic Unit


Rope & cathead safety hammer
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SPT


1


SPT


MC
SANDY CLAY (CL)
gray and brown, hard, dry to moist


Boring terminated at a depth of 21.4 feet below 
ground surface.
Boring backfilled with cement grout.
Groundwater encountered at a depth of 20 feet
and 15 feet during drilling.


MC and SPT blow counts for the last two increments
were converted to SPT N-Values using factors of 0.7
and 1.2, respectively, to account for sampler type and
hammer energy.
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LL = 47, PI = 22; see Appendix B


SILTSTONE
olive, low hardness, friable, moderately weathered


SILTSTONE
olive with yellow-red oxidation, low hardness, 
friable, moderately weathered
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dark brown and gray
(03/15/2022; 12:45 PM)


(03/15/2022; 9:10 AM)


6 inches of aggregate base
3-4 inches of asphalt concrete


97/
11”


LL = 47, PI = 21; see Appendix B
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Soil Corrosivity Test; see Appendix B
with red oxidation


SILTSONTE/CLAYSTONE
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dark green-gray to blue-gray
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CLASSIFICATION CHART


Major Divisions Symbols Typical Names


GW


GP
GM


GC


SW


SP
SM


SC


ML


CL


OL
MH


CH


OH


PTHighly Organic Soils


UNIFIED SOIL CLASSIFICATION SYSTEM


Well-graded gravels or gravel-sand mixtures, little or no fines


Poorly-graded gravels or gravel-sand mixtures, little or no fines


Silty gravels, gravel-sand-silt mixtures


Clayey gravels, gravel-sand-clay mixtures


Well-graded sands or gravelly sands, little or no fines


Poorly-graded sands or gravelly sands, little or no fines


Silty sands, sand-silt mixtures


Inorganic silts and clayey silts of low plasticity, sandy silts, gravelly silts


Inorganic clays of low to medium plasticity, gravelly clays, sandy clays, lean clays


Organic silts and organic silt-clays of low plasticity


Inorganic silts of high plasticity


Inorganic clays of high plasticity, fat clays


Organic silts and clays of high plasticity


Peat and other highly organic soils


Clayey sands, sand-clay mixtures


Range of Grain Sizes
Grain Size


in Millimeters
U.S. Standard 


Sieve Size
Above 12"


12" to 3"


Classification


Boulders


Cobbles


Above 305


305 to 76.2


Silt and Clay Below No. 200 Below 0.075


GRAIN SIZE CHART
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Gravels
(More than half of
coarse fraction >
no. 4 sieve size)


Sands
(More than half of
coarse fraction <
no. 4 sieve size)


Silts and Clays
LL = < 50


Silts and Clays
LL = > 50


Gravel
 coarse
 fine


3" to No. 4
3" to 3/4"


3/4" to No. 4


No. 4 to No. 200
No. 4 to No. 10
No. 10 to No. 40


No. 40 to No. 200


76.2 to 4.76
76.2 to 19.1
19.1 to 4.76


4.76 to 0.075
4.76 to 2.00
2.00 to 0.420


0.420 to 0.075


Sand
 coarse
 medium
 fine


 C Core barrel


 CA California split-barrel sampler with 2.5-inch outside 
diameter and a 1.93-inch inside diameter


 D&M Dames & Moore piston sampler using 2.5-inch outside 
diameter, thin-walled tube


 O Osterberg piston sampler using 3.0-inch outside diameter, 
thin-walled Shelby tube


 PT Pitcher tube sampler using 3.0-inch outside diameter, 
thin-walled Shelby tube


 MC Modified California sampler with a 3.0-inch outside 
diameter and a 2.43-inch inside diameter


 SPT Standard Penetration Test (SPT) split-barrel sampler with 
a 2.0-inch outside diameter and a 1.5-inch inside 
diameter


 ST Shelby Tube (3.0-inch outside diameter, thin-walled tube) 
advanced with hydraulic pressure


SAMPLE DESIGNATIONS/SYMBOLS


Sample taken with California or Modified California split-barrel 
sampler.  Darkened area indicates soil recovered


Classification sample taken with Standard Penetration Test sampler 


Undisturbed sample taken with thin-walled tube


Disturbed sample


Sampling attempted with no recovery


Core sample


Analytical laboratory sample


Sample taken with Direct Push sampler


Sonic


Unstabilized groundwater level


Stabilized groundwater level
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I FRACTURING


 Intensity Size of Pieces in Feet 
 Very little fractured Greater than 4.0 
 Occasionally fractured 1.0 to 4.0
 Moderately fractured 0.5 to 1.0 
 Closely fractured 0.1 to 0.5
 Intensely fractured 0.05 to 0.1 
 Crushed Less than 0.05
 
II HARDNESS


 1. Soft - reserved for plastic material alone.
 2. Low hardness - can be gouged deeply or carved easily with a knife blade.
 3. Moderately hard - can be readily scratched by a knife blade; scratch leaves a heavy trace of dust and is readily 


visible after the powder has been blown away.
 4. Hard - can be scratched with difficulty; scratch produced a little powder and is often faintly visible.
 5. Very hard - cannot be scratched with knife blade; leaves a metallic streak.


III STRENGTH


 1. Plastic or very low strength.
 2. Friable - crumbles easily by rubbing with fingers.
 3. Weak - an unfractured specimen of such material will crumble under light hammer blows.
 4. Moderately strong - specimen will withstand a few heavy hammer blows before breaking.
 5. Strong - specimen will withstand a few heavy ringing hammer blows and will yield with difficulty only dust and 


small flying fragments.
 6. Very strong - specimen will resist heavy ringing hammer blows and will yield with difficulty only dust and small 


flying fragments.


IV WEATHERING - The physical and chemical disintegration and decomposition of rocks and minerals by natural 
processes such as oxidation, reduction, hydration, solution, carbonation, and freezing and thawing.


 D. Deep - moderate to complete mineral decomposition; extensive disintegration; deep and thorough discoloration; 
many fractures, all extensively coated or filled with oxides, carbonates and/or clay or silt.


 M. Moderate - slight change or partial decomposition of minerals; little disintegration; cementation little to unaffected. 
Moderate to occasionally intense discoloration. Moderately coated fractures.


 L. Little - no megascopic decomposition of minerals; little of no effect on normal cementation. Slight and 
intermittent, or localized discoloration. Few stains on fracture surfaces.


 F. Fresh - unaffected by weathering agents. No disintegration of discoloration. Fractures usually less numerous than 
joints.


ADDITIONAL COMMENTS:


V CONSOLIDATION OF SEDIMENTARY ROCKS: usually determined from unweathered samples. Largely dependent 
on cementation.


 U = unconsolidated
 P = poorly consolidated
 M = moderately consolidated
 W = well consolidated


VI BEDDING OF SEDIMENTARY ROCKS


 Splitting Property Thickness Stratification
deddeb-kciht yrev .tf 0.4 naht retaerG evissaM 


deddeb kciht .tf 0.4 ot 0.2 ykcolB 
deddeb niht .tf 0.2 ot 2.0 ybbalS 


deddeb-niht yrev .tf 2.0 ot 50.0 yggalF 
 Shaly or platy 0.01 to 0.05 ft. laminated


detanimal ylniht 10.0 naht ssel yrepaP 


Project No. FigureDate A-11


PHYSICAL PROPERTIES CRITERIA
FOR ROCK DESCRIPTIONS
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Laboratory Test Results  
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PLASTICITY CHART
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SANDY CLAY (CL), olive


CLAY (CH), dark brown and gray


SILTSTONE/CLAYSTONE, olive with
red oxidation
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Method ASTM G51 ASTM 


G200
SM 4500-D ASTM 


D4327
ASTM 
D6919


ASTM 
D6919


ASTM 
D6919


ASTM 
D6919


ASTM 
D6919


ASTM 
D6919


ASTM 
D4327


ASTM 
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Bore# / Description Depth pH Redox Sulfide 
S2-


Nitrate 
NO3


-
Ammonium


NH4
+


Lithium
Li+


Sodium
Na+


Potassium
K+


Magnesium
Mg2+


Calcium
Ca2+


Fluoride
F2


--
Phosphate


PO4
3-


(ft) (mg/kg) (wt%) (mg/kg) (wt%) (Ohm-cm) (Ohm-cm) (mV) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)


1.5 34.5 0.0034 6.9 0.0007 1,675 1,340 8.8 159 0.09 0.3 13.9 0.03 67.5 9.4 10.7 7.0 3.5 0.2
3 60.7 0.0061 6.2 0.0006 2,613 1,474 8.4 146 0.57 0.2 9.3 0.06 85.9 17.2 7.5 5.4 2.9 11.7


ASTM 
G187


ASTM 
D4327


ASTM 
D4327


Resistivity 
As Rec'd  | Minimum


Sulfates
SO4


2-
Chlorides


Cl-


 
 
 


Cations and Anions, except Sulfide and Bicarbonate, tested with Ion Chromatography 
mg/kg = milligrams per kilogram (parts per million) of dry soil weight 


ND = 0 = Not Detected | NT = Not Tested | Unk = Unknown 
Chemical Analysis performed on 1:3 Soil-To-Water extract 


PPM = mg/kg (soil) = mg/L (Liquid) 
 


Project No. FigureDate B-3
ROCKRIDGE
GEOTECHNICAL


B-1:  SANDY CLAY (CL),
olive


Project X REPORT 
Corrosion Engineering
Corrosion Control – Soil, Water, Metallurgy Testing Lab


29990 Technology Dr., Suite 13, Murrieta, CA  92563   Tel: 213-928-7213  Fax: 951-226-1720
www.projectxcorrosion.com


04/07/22 22-2171
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Pinole, California


B-2:  SILTSTONE, olive


SOIL CORROSIVITY 
TEST RESULTS







Appendix E



































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































STORMWATER CONTROL PLAN 


For 


Pinole Mixed Use 


1500 Fitzgerald Drive, Pinole, CA 


APN 125-551-016 


JN 20313 


March, 2021 


Prepared for: 


ROIC California, LLC 


11250 El Camino Real, Suite 200 


San Diego, CA 92130 


Richard Schoebel 


rschoebel@roir@it.net  


(858) 255-4902


   


David R. Brown, RCE 41833 


My license expires 3/31/2022 


1220 N. Dutton Ave., Santa Rosa, CA 95401 


P. (707) 541-2300 F. (707) 541-2301 Prepared By:___________ 


Website:  www.adobeinc.com Checked By:___________


Preliminary


P
L


21
-0


03
5 


/ D
R


21
-1


2 
R


1 
R


E
V


IE
W


Appendix F







TABLE OF CONTENTS 


I. Project Data ..................................................................................................................1 


II. Setting ..........................................................................................................................2 


II.A. Project Location and Description ................................................................................................................ 2


II.B. Existing Site Features and Conditions ........................................................................................................ 2


II.C. Opportunities and Constraints for Stormwater Control ......................................................................... 2


III. Low Impact Development Design Strategies ..............................................................2 


III.A. Optimization of Site Layout.......................................................................................................................... 2


III.A.1. Limitation of development envelope 2


III.A.2. Preservation of natural drainage features 3


III.A.3. Setbacks from creeks, wetlands, and riparian habitats 3


III.A.4. Minimization of imperviousness 3


III.B. Use of Permeable Pavements ....................................................................................................................... 3


III.C. Dispersal of Runoff to Pervious Areas ....................................................................................................... 3


III.D. Bioretention or other Integrated Management Practices ......................................................................... 3


III.E. Hydromodification Requirements ............................................................................................................... 3


IV. Documentation of Drainage Design .............................................................................3 


IV.A. Descriptions of each Drainage Management Area ................................................................................... 3


IV.A.1. Table of Drainage Management Areas 3


IV.A.2. Drainage Management Area Descriptions 4


IV.A.3. Self-Treating Areas 4


IV.B. Integrated Management Practice Descriptions .......................................................................................... 4


V. Source Control Measures .............................................................................................5 


V.A. Site activities and potential sources of pollutants ...................................................................................... 5


V.B. Source Control Table ..................................................................................................................................... 6


V.C. Features, Materials, and Methods of Construction of Source Control BMPs ..................................... 6


VI. Stormwater Facility Maintenance ................................................................................6 


VI.A. Ownership and Responsibility for Maintenance in Perpetuity ............................................................... 6


VI.B. Summary of Maintenance Requirements for Each Stormwater Facility ............................................... 6


VII. Construction Plan C.3 Checklist ..................................................................................7 


VIII. Certifications ................................................................................................................8 
P


L2
1-


00
35


 / 
D


R
21


-1
2 


R
1 


R
E


V
IE


W







Tables 


Table 1. Project Data ..........................................................................................................................................  1 


Table 2. Drainage Management Areas .............................................................................................................. 3 


Table 3. Sources and Source Control Measures .............................................................................................  8 


Table 4. Construction Plan C.3 Checklist ........................................................................................................  9 


Figures 


Figure 1: Vicinity Map  .......................................................................................................................................  2 


Figure 2: Existing Site Conditions  ...................................................................................................................  2 


Attachments 


Stormwater Control Plan Exhibit 


IMP Sizing Calculator Output 


Soil Survey 


This Stormwater Control Plan was prepared using the template dated February 2018.


PL
21


-0
03


5 
/ 


D
R2


1-
12


 R
1 


RE
V


IE
W







Pinole Mixed Use Page 1 of 8 February 2021 


I. PROJECT DATA


Table 1. Project Data 


Project Name/Number Pinole Mixed Use 


 JN 20313 


Application Submittal Date March, 2021 


Project Location 1500 Fitzgerald, Pinole, CA 


Name of Developer ROIC California, LLC 


Project Phase No. N/A 


Project Type and Description Mixed Use Residential 


Project Watershed Pinole Creek 


Total Project Site Area (acres) 216,564 SF (4.97 acres) 


Total Area of Land Disturbed (acres) 216,564 SF (4.97 acres) 


Total New Impervious Surface Area (sq. ft.) 0 SF (0 acres) 


Total Replaced Impervious Surface Area 195,126 SF (3.65 acres) 


Total Pre-Project Impervious Surface Area 210,690 SF (4.84 acres) 


Total Post-Project Impervious Surface Area 195,126 SF (3.65 acres) 


50% Rule [*] Applies 


Project Density N/A 


Applicable Special Project Categories 
[Complete even if all treatment is LID] 


None 


Percent LID and non-LID treatment 100% LID 


HM Compliance [†] Applies 


[*50% rule applies if: 
Total Replaced Impervious Surface Area > 0.5 x Pre-Project Impervious Surface Area] 


[†HM required (unless project meets one of the exemptions on Guidebook p. 9) if: 
(Total New Impervious Surface Area + Total Replaced Impervious Surface Area) ≥ 1 acre] 
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II. SETTING


This project involves the demolition of an existing non-operational K-Mart building, parking lot, and 


associated hardscape. It proposes to replace the building with three multi-story residential buildings, 


residential parking, and associated hardscape.  


II.A. Project Location and Description 


The proposed project is located at 1500 Fitzgerald Drive, Pinole, CA. The project proposes grading 


and drainage improvements for a proposed residential development.  


II.B. Existing Site Features and Conditions 


The site is rectangular with generally flat slopes 


under 10%. It is currently a developed non-


opperational K-Mart building, parking lot, and 


hardscape. The site consists of one soil group, Los 


Osos Clay Loam (Hydrologic Soil Group “D”). 


The existing drainage system  drains to the south 


and outfalls in Wildcat Creek.  


II.C. Opportunities and Constraints for 


Stormwater Control 


This project will replace an existing Kmart 


building, parking lot, and associated hardscape. 


The Kmart is currently non-operational. The 


proposed mix use will be used as a residential building with a parking lot and associated hardscape. 


Pursuant to the 50% rule, treatment will be required for the parcel. Several landscape amenities have 


been identified and will be used as bioretention facilities and treatment areas for the proposed 


parking improvements.  


The following site layout characteristics are incorporated to reduce imperviousness: 


• All on-site runoff is directed to designated bioretention facilities.


• Bioretention facilities have been distributed throughout the site to further reduce the


total impervious area on-site.


III. LOW IMPACT DEVELOPMENT DESIGN


STRATEGIES 


III.A. Optimization of Site Layout


III.A.1. Limitation of development envelope


The site is currently highly developed within an 


urbanized part of Pinole. The proposed improvements 


will reduce the level of development and the total 


impervious area.   


Figure 1: Location of 1500 Fitzgerald Drive, Pinole, CA.  


Figure 2: Existing Site Conditions 
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III.A.2. Preservation of natural drainage features


BMP’s, such as straw wattles, silt fences, concrete washouts, inlet protection, etc will be used during 
construction to maintain the preservation of natural drainage features.  


III.A.3. Setbacks from creeks, wetlands, and riparian habitats


There are no setbacks to any natural features. 


III.A.4. Minimization of imperviousness


Imperviousness in the proposed site has be reduced from existing conditions. 


III.B. Use of Permeable Pavements


Permeable Pavers will not be incorporated on this site. 


III.C. Dispersal of Runoff to Pervious Areas


All on-site runoff will be directed to bioretention facilities. 


III.D. Bioretention or other Integrated Management Practices


Bioretention facilities will be integrated with the site layout to treat and infiltrate runoff, before 
discharging into Wildcat Creek.  


III.E. Hydromodification Requirements


The bioretention facilities will meet the hydromodification requirements through the use of outlet 
flow control. The orifice diameter at each bioretention outfall is provided in the IMP calculations. 


IV. DOCUMENTATION OF DRAINAGE DESIGN


IV.A. Descriptions of each Drainage Management Area


IV.A.1. Table of Drainage Management Areas


DMA 
Name Area (SF) Surface Type/Description DMA Type/Drains to 


DMA-1 76,414 Conventional Rooftop Drainage to IMP-1 


DMA-2 21,052 Conventional Rooftop Drainage to IMP-2 


DMA-3 26,072 Concrete or Asphalt Drainage to IMP-3 


DMA-4 13,206 Concrete or Asphalt Drainage to IMP-4 


DMA-5 21,495 Concrete or Asphalt Drainage to IMP-5 


DMA-6 36,827 Concrete or Asphalt Drainage to IMP-6 


P
L2


1-
00


35
 / 


D
R


21
-1


2 
R


1 
R


E
V


IE
W







Pinole Mixed Use Page 4 of 8 February 2021 


IV.A.2. Drainage Management Area Descriptions


DMA-1 totaling 76,414 square feet, drains to IMP-1 through downspouts and area drains. IMP-1 has 
been sized to capture and treat all of DMA-1.  


DMA-2, totaling 21,052 square feet, drains to IMP-2 through downspouts and area drains. IMP-2 
has been sized to capture and treat all of DMA-2.  


DMA-3, totaling 26,072 square feet, drains to IMP-3 through curb opening. IMP-3 has been sized to 
capture and treat all of DMA-3.  


DMA-4, totaling 13,206 square feet, drains to IMP-4 through curb openings. IMP-4 has been sized 
to capture and treat all of DMA-4. 


DMA-5, totaling 21,495 square feet, drains to IMP-5 through curb openings. IMP-5 has been sized 
to capture and treat all of DMA-5.  


DMA-6, totaling 36,827 square feet, drains to IMP-6 through curb openings. IMP-6 has been sized 
to capture and treat all of DMA-6 


IV.A.3. Self-Treating Areas


There are no Self-Treating areas analyzed for the Preliminary Stormwater Control Plan. 


IV.B. Integrated Management Practice Descriptions


Runoff from the paved impervious areas on site will be directed to seven (7) bioretention facilities 
(See Exhibit)  


Each of the facilities will be designed and constructed to the criteria of the Stormwater C.3 Guidebook 
7th Edition, including the following features:  


• Each layer built flat, level, and to
the elevations specified in the
plans:


o Bottom of Gravel Layer
(BGL)


o Top of Gravel Layer
(TGL)


o Top of Soil Layer (TSL)
o Overflow Grate
o Facility Rim


• 12 inches Class II permeable,
Caltrans specification 68-2.02F(3)


• 18 inches sand/ compost mix meeting the specifications approved by the Regional Water
Quality Control Board in April 2016.


• 4 in dia. PVC SDR 35 perforated pipe underdrain, installed with the invert at the top of the
Class II permeable layer with holes facing down, and connected to the overflow structure at
the same elevation.


• 6 to 12-inch deep reservoir between top of soil elevation and overflow grate elevation.


• Concrete drop inlet with frame overflow structure, with grate set to specified elevation,
connected to storm drain outfalls at Wildcat Creek or Vale Road.
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• Plantings selected for suitable to climate location, bioretention soil media (well-drained, low
fertility), and for water conservation.


• Irrigation system on a separate zone, with drip emitters and “smart” irrigation controllers.


•


Bioretention Facility (IMP-1) will be located within the residential complex and be incorporated 
with the landscape plan.  


Bioretention Facility (IMP-2) will be located in parking area and be incorporated with the 
landscaping in the planter islands.    


Bioretention Facility (IMP-3) will be located in parking area and be incorporated with the 
landscaping in the planter islands.    


Bioretention Facility (IMP-4) will be located in parking area and be incorporated with the 
landscaping in the planter islands.    


Bioretention Facility (IMP-5) will be located in parking area and be incorporated with the 
landscaping in the planter islands.    


Bioretention Facility (IMP-6) will be located in parking area and be incorporated with the 
landscaping in the planter islands.    


V. SOURCE CONTROL MEASURES


V.A. Site activities and potential sources of pollutants


The parking lot improvement project will create few potential sources of stormwater pollutants. 
Sources to be controlled include:  


• Potential dumping of wash-water or other liquids into storm drain inlets.


• Leaks/spills from vehicles


• Landscape/Outdoor Pesticide Use


• Disturbance to Wildcat Creek


P
L2


1-
00


35
 / 


D
R


21
-1


2 
R


1 
R


E
V


IE
W







Pinole Mixed Use Page 6 of 8 February 2021 


V.B. Source Control Table


Table 3. Sources and Source Control Measures 


[See the instructions on page 16 of the Guidebook and the checklist in Appendix D.] 


Potential source of 
runoff pollutants 


Permanent  
source control BMPs 


Operational 
source control BMPs 


On-site dumping into 
storm drain inlets 


All accessible on-site inlets will 
be marked with the words “No 
Dumping! Flows to Creek”   


Markings will be periodically 
repainted or replaced. Inlets and 
pipes conveying stormwater to 
BMPs will be inspected and 
maintained as part of BMP 
Operation and Maintenance 
Plan. 


Landscape/Outdoor 
Pesticide Use 


Landscaping is designed to 
minimize irrigation and runoff, 
to promote surface infiltration 
where appropriate, and to 
minimize the use of fertilizers 
and pesticides that can 
contribute to stormwater 
pollution. 


Landscaping will be maintained 
using minimum or no 
pesticides. Efficient irrigation 
system will be used.   


Disturbance to Wildcat 
Creek 


Disturbance to wildcat creek will 
be minimized to the maximum 
extent possible. Permanent bio-
retention areas will be installed 
to treat existing and replaced 
impervious area. There will be 
no removal of trees along 
Wildcat Creek.    


Inlets and pipes conveying 
stormwater to BMPs will be 
inspected and maintained as 
part of BMP Operation and 
Maintenance Plan. 


V.C. Features, Materials, and Methods of Construction of Source Control BMPs


VI. STORMWATER FACILITY MAINTENANCE


VI.A. Ownership and Responsibility for Maintenance in Perpetuity


All stormwater treatment facilities (bioretention areas) will be owned and maintained by the 
developer. The applicant accepts responsibility for interim operation and maintenance of the 
facilities. 


VI.B. Summary of Maintenance Requirements for Each Stormwater Facility


Bioretention facilities remove pollutants primarily by filtering runoff slowly through an active layer of 
soil. Routine maintenance is needed to ensure that flow is unobstructed, that erosion is prevented, 
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and that soils are held together by plant roots and are biologically active. Typical routine maintenance 
consists of the following:  


• Inspect outlets for channels, exposure of soils, or other evidence of erosion. Clear any
obstructions and remove any accumulation of sediment.


• Inspect inlets for erosion or plugging.


• Inspect side slopes for evidence of instability or erosion and correct as necessary.


• Observe soil at the bottom of filter for uniform percolation throughout. If portions of the
swale or filter do not drain within 48 hours after the end of a storm, the soil should be tilled
and replanted. Remove any debris or accumulations of sediment.


• Examine the vegetation to ensure that it is healthy and dense enough to provide filtering and
to protect soils from erosion. Replenish mulch as necessary, remove fallen leaves and debris,
prune large shrubs or trees, and mow turf areas. Confirm that irrigation is adequate and not
excessive. Replace dead plants and remove invasive vegetation.


• Abate any potential vectors by filling holes in the ground, in and around the swale and by
ensuring that there are no areas where water stands longer than 48 hours following a storm.
If mosquito larvae are present and persistent, contact the Contra Costa County Vector
Control District for information and advice. Mosquito larvicides should be applied only
when absolutely necessary and then only by a licensed individual or contractor.


VII. CONSTRUCTION PLAN C.3 CHECKLIST


Table 3. Construction Plan C.3 Checklist 


Stormwater Control Plan 
Page # BMP Description See Plan Sheet #s 


1 


Bioretention Facilities sized as 
specified and designed to capture 
and route drainage from the areas 
delignated on Exhibit. 


C1.0 & C1.1 
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VIII. CERTIFICATIONS


The selection, sizing, and preliminary design of stormwater treatment and other control measures in 
this plan meet the requirements of Regional Water Quality Control Board Order R2-2015-0049. 


By 


Print Name 


P
L2


1-
00


35
 / 


D
R


21
-1


2 
R


1 
R


E
V


IE
W







Lytton Casino Parking Lot October 2019 


Stormwater Control Plan 
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C.3 STORMWATER CONTROL PLAN


Pinole Mixed Use Housing
Address, City, CA
APN xxx-xxx-xxx


adobe associates, inc.
1220 N. Dutton Ave., Santa Rosa, CA 95401
P. (707) 541-2300  F. (707) 541-2301
Website: www.adobeinc.com


"A Service You Can Count On!"


civil engineering I land surveying I wastewater


DMA-1


DRAINAGE AREA TABLE BIORETENTION FACILITIES
REQUIRED DESIGN


IMP-1


NOTE:


1


DRAINAGE AREA LEGEND


DMA-6 IMP-6


DMA-2 IMP-2


DMA-3 IMP-3


DMA-4 IMP-4


DMA-5 IMP-5


DMA-1
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Lytton Casino Parking Lot October 2019 


IMP Sizing Calculator Output 
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Project Name: 20313-Pinole Housing
Project Type: Treatment and Flow Control
APN: 125-551-016
Drainage Area: 203,561
Mean Annual Precipitation: 27.0


IV. Areas Draining to IMPs
IMP Name: IMP1
IMP Type: Bioretention Facility
Soil Group: IMP1


DMA Name Area (sq ft) Post Project
Surface Type


DMA Runoff
Factor


DMA Area x
Runoff Factor IMP Sizing


DMA1 79,414 Conventional
Roof


1.00 79,414 IMP Sizing
Factor


Rain
Adjustment


Factor


Minimum
Area or
Volume


Proposed
Area or
VolumeTotal 79,414


Area 0.050 0.701 3,177* 3,200


Surface Volume 0.042 0.701 2,337 2,400


Subsurface Volume 0.055 0.701 3,061 3,100


Maximum
Underdrain


Flow (cfs)


0.21


Orifice
Diameter (in)


3.07


* The product of the IMP Sizing Factor and the Rainfall Adjument Factor was less than the minimum value of 0.04. The value of 0.04 was used to adjust the area
instead.


IMP Name: IMP2
IMP Type: Bioretention Facility
Soil Group: IMP2


DMA Name Area (sq ft) Post Project
Surface Type


DMA Runoff
Factor


DMA Area x
Runoff Factor IMP Sizing


DMA2 21,052 Concrete or
Asphalt


1.00 21,052 IMP Sizing
Factor


Rain
Adjustment


Factor


Minimum
Area or
Volume


Proposed
Area or
VolumeTotal 21,052


Area 0.050 0.701 842* 850


Surface Volume 0.042 0.701 620 650


Subsurface Volume 0.055 0.701 811 815


Maximum
Underdrain


Flow (cfs)


0.06


Orifice 1.58
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Diameter (in)
* The product of the IMP Sizing Factor and the Rainfall Adjument Factor was less than the minimum value of 0.04. The value of 0.04 was used to adjust the area
instead.


IMP Name: IMP3
IMP Type: Bioretention Facility
Soil Group: IMP3


DMA Name Area (sq ft) Post Project
Surface Type


DMA Runoff
Factor


DMA Area x
Runoff Factor IMP Sizing


DMA3 26,072 Concrete or
Asphalt


1.00 26,072 IMP Sizing
Factor


Rain
Adjustment


Factor


Minimum
Area or
Volume


Proposed
Area or
VolumeTotal 26,072


Area 0.050 0.701 1,043* 1,064


Surface Volume 0.042 0.701 767 770


Subsurface Volume 0.055 0.701 1,005 1,010


Maximum
Underdrain


Flow (cfs)


0.07


Orifice
Diameter (in)


1.76


* The product of the IMP Sizing Factor and the Rainfall Adjument Factor was less than the minimum value of 0.04. The value of 0.04 was used to adjust the area
instead.


IMP Name: IMP4
IMP Type: Bioretention Facility
Soil Group: IMP4


DMA Name Area (sq ft) Post Project
Surface Type


DMA Runoff
Factor


DMA Area x
Runoff Factor IMP Sizing


DMA4 13,206 Concrete or
Asphalt


1.00 13,206 IMP Sizing
Factor


Rain
Adjustment


Factor


Minimum
Area or
Volume


Proposed
Area or
VolumeTotal 13,206


Area 0.050 0.701 528* 544


Surface Volume 0.042 0.701 389 400


Subsurface Volume 0.055 0.701 509 510


Maximum
Underdrain


Flow (cfs)


0.04


Orifice
Diameter (in)


1.25


* The product of the IMP Sizing Factor and the Rainfall Adjument Factor was less than the minimum value of 0.04. The value of 0.04 was used to adjust the area
instead.


IMP Name: IMP5
IMP Type: Bioretention Facility
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Soil Group: IMP5
DMA Name Area (sq ft) Post Project


Surface Type
DMA Runoff


Factor
DMA Area x


Runoff Factor IMP Sizing
DMA5 21,495 Concrete or


Asphalt
1.00 21,495 IMP Sizing


Factor
Rain


Adjustment
Factor


Minimum
Area or
Volume


Proposed
Area or
VolumeTotal 21,495


Area 0.050 0.701 860* 874


Surface Volume 0.042 0.701 633 635


Subsurface Volume 0.055 0.701 829 830


Maximum
Underdrain


Flow (cfs)


0.06


Orifice
Diameter (in)


1.60


* The product of the IMP Sizing Factor and the Rainfall Adjument Factor was less than the minimum value of 0.04. The value of 0.04 was used to adjust the area
instead.


IMP Name: IMP6
IMP Type: Bioretention Facility
Soil Group: IMP6


DMA Name Area (sq ft) Post Project
Surface Type


DMA Runoff
Factor


DMA Area x
Runoff Factor IMP Sizing


DMA6 36,827 Concrete or
Asphalt


1.00 36,827 IMP Sizing
Factor


Rain
Adjustment


Factor


Minimum
Area or
Volume


Proposed
Area or
VolumeTotal 36,827


Area 0.050 0.701 1,473* 1,525


Surface Volume 0.042 0.701 1,084 1,100


Subsurface Volume 0.055 0.701 1,419 1,420


Maximum
Underdrain


Flow (cfs)


0.10


Orifice
Diameter (in)


2.09


* The product of the IMP Sizing Factor and the Rainfall Adjument Factor was less than the minimum value of 0.04. The value of 0.04 was used to adjust the area
instead.


Report generated on 3/22/2021 12:00:00 AM by the Contra Costa Clean Water Program IMP Sizing Tool software (version 1.3.1.0).
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Lytton Casino Parking Lot October 2019 


Soil Survey 


P
L2


1-
00


35
 / 


D
R


21
-1


2 
R


1 
R


E
V


IE
W







Soil Map—Contra Costa County, California


Natural Resources
Conservation Service


Web Soil Survey
National Cooperative Soil Survey


1/29/2021
Page 1 of 3
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MAP LEGEND MAP INFORMATION


Area of Interest (AOI)
Area of Interest (AOI)


Soils
Soil Map Unit Polygons


Soil Map Unit Lines


Soil Map Unit Points


Special Point Features
Blowout


Borrow Pit


Clay Spot


Closed Depression


Gravel Pit


Gravelly Spot


Landfill


Lava Flow


Marsh or swamp


Mine or Quarry


Miscellaneous Water


Perennial Water


Rock Outcrop


Saline Spot


Sandy Spot


Severely Eroded Spot


Sinkhole


Slide or Slip


Sodic Spot


Spoil Area


Stony Spot


Very Stony Spot


Wet Spot


Other


Special Line Features


Water Features
Streams and Canals


Transportation
Rails


Interstate Highways


US Routes


Major Roads


Local Roads


Background
Aerial Photography


The soil surveys that comprise your AOI were mapped at 
1:24,000.


Warning: Soil Map may not be valid at this scale.


Enlargement of maps beyond the scale of mapping can cause 
misunderstanding of the detail of mapping and accuracy of soil 
line placement. The maps do not show the small areas of 
contrasting soils that could have been shown at a more detailed 
scale.


Please rely on the bar scale on each map sheet for map 
measurements.


Source of Map: Natural Resources Conservation Service
Web Soil Survey URL: 
Coordinate System: Web Mercator (EPSG:3857)


Maps from the Web Soil Survey are based on the Web Mercator 
projection, which preserves direction and shape but distorts 
distance and area. A projection that preserves area, such as the 
Albers equal-area conic projection, should be used if more 
accurate calculations of distance or area are required.


This product is generated from the USDA-NRCS certified data as 
of the version date(s) listed below.


Soil Survey Area: Contra Costa County, California
Survey Area Data: Version 17, May 29, 2020


Soil map units are labeled (as space allows) for map scales 
1:50,000 or larger.


Date(s) aerial images were photographed: May 1, 2019—May 
31, 2019


The orthophoto or other base map on which the soil lines were 
compiled and digitized probably differs from the background 
imagery displayed on these maps. As a result, some minor 
shifting of map unit boundaries may be evident.
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Map Unit Legend


Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI


LhE Los Osos clay loam, 15 to 30 
percent slopes


6.3 100.0%


Totals for Area of Interest 6.3 100.0%
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Contra Costa County, California


LhE—Los Osos clay loam, 15 to 30 percent slopes


Map Unit Setting
National map unit symbol: 2yrgk
Elevation: 50 to 1,420 feet
Mean annual precipitation: 17 to 29 inches
Mean annual air temperature: 58 to 62 degrees F
Frost-free period: 284 to 365 days
Farmland classification: Not prime farmland


Map Unit Composition
Los osos and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of 


the mapunit.


Description of Los Osos


Setting
Landform: Hills, mountain slopes
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Mountainflank, side slope
Down-slope shape: Convex
Across-slope shape: Convex
Parent material: Residuum weathered from sandstone and shale


Typical profile
A - 0 to 10 inches: clay loam
Bt1 - 10 to 20 inches: clay
Bt2 - 20 to 32 inches: clay
Cr - 32 to 42 inches: bedrock


Properties and qualities
Slope: 15 to 30 percent
Depth to restrictive feature: 24 to 40 inches to paralithic bedrock
Drainage class: Well drained
Runoff class: Very high
Capacity of the most limiting layer to transmit water 


(Ksat): Moderately low to moderately high (0.06 to 0.20 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Maximum salinity: Nonsaline to very slightly saline (0.0 to 2.0 


mmhos/cm)
Sodium adsorption ratio, maximum: 2.0
Available water capacity: Low (about 5.2 inches)


Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 6e


Map Unit Description: Los Osos clay loam, 15 to 30 percent slopes---Contra Costa County, 
California


Natural Resources
Conservation Service


Web Soil Survey
National Cooperative Soil Survey


1/29/2021
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Hydrologic Soil Group: D
Ecological site: R015XD035CA - STEEP FINE LOAMY
Hydric soil rating: No


Minor Components


Alo
Percent of map unit: 4 percent
Landform: Hills
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Side slope
Down-slope shape: Convex
Across-slope shape: Convex
Hydric soil rating: No


Gaviota
Percent of map unit: 2 percent
Landform: Hills
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Side slope
Down-slope shape: Convex
Across-slope shape: Convex
Hydric soil rating: No


Lodo
Percent of map unit: 2 percent
Landform: Hills
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Side slope
Down-slope shape: Convex
Across-slope shape: Convex
Hydric soil rating: No


Millsholm
Percent of map unit: 2 percent
Landform: Hills
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Side slope
Down-slope shape: Convex
Across-slope shape: Convex
Hydric soil rating: No


Diablo
Percent of map unit: 2 percent
Landform: Hills
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Side slope
Down-slope shape: Convex
Across-slope shape: Convex
Hydric soil rating: No


Los gatos
Percent of map unit: 1 percent
Landform: Hills


Map Unit Description: Los Osos clay loam, 15 to 30 percent slopes---Contra Costa County, 
California


Natural Resources
Conservation Service


Web Soil Survey
National Cooperative Soil Survey
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Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Side slope
Down-slope shape: Convex
Across-slope shape: Convex
Hydric soil rating: No


San benito
Percent of map unit: 1 percent
Landform: Hills
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Side slope
Down-slope shape: Convex
Across-slope shape: Convex
Hydric soil rating: No


Tierra
Percent of map unit: 1 percent
Landform: Terraces
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Hydric soil rating: No


Data Source Information


Soil Survey Area: Contra Costa County, California
Survey Area Data: Version 17, May 29, 2020


Map Unit Description: Los Osos clay loam, 15 to 30 percent slopes---Contra Costa County, 
California


Natural Resources
Conservation Service


Web Soil Survey
National Cooperative Soil Survey


1/29/2021
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INTRODUCTION 
 
The project proposes the demolition of an existing vacant retail structure and the construction of a 
new housing development with 223 dwelling units at 1500 Fitzgerald Drive in Pinole, California. 
This report evaluates the project’s potential to result in significant impacts with respect to 
applicable California Environmental Quality Act (CEQA) guidelines. The report is divided into 
three sections: 1) the Setting Section provides a brief description of the fundamentals of 
environmental noise and groundborne vibration, summarizes applicable regulatory criteria, and 
discusses ambient noise conditions in the project vicinity; 2) the Plan Consistency Analysis section 
discusses noise and land use compatibility utilizing policies in the City’s General Plan; and, 3) the 
Impacts and Mitigation Measures Section describes the significance criteria used to evaluate 
project impacts, provides a discussion of each project impact, and presents mitigation measures, 
where necessary, to mitigate project impacts to a less-than-significant level. 
 
SETTING 
 
Fundamentals of Environmental Noise 
 
Noise may be defined as unwanted sound. Noise is usually objectionable because it is disturbing 
or annoying. The objectionable nature of sound could be caused by its pitch or its loudness. Pitch 
is the height or depth of a tone or sound, depending on the relative rapidity (frequency) of the 
vibrations by which it is produced. Higher pitched signals sound louder to humans than sounds 
with a lower pitch. Loudness is intensity of sound waves combined with the reception 
characteristics of the ear. Intensity may be compared with the height of an ocean wave in that it is 
a measure of the amplitude of the sound wave.  
 
In addition to the concepts of pitch and loudness, there are several noise measurement scales which 
are used to describe noise in a particular location. A decibel (dB) is a unit of measurement which 
indicates the relative amplitude of a sound. The zero on the decibel scale is based on the lowest 
sound level that the healthy, unimpaired human ear can detect. Sound levels in decibels are 
calculated on a logarithmic basis. An increase of 10 decibels represents a ten-fold increase in 
acoustic energy, while 20 decibels is 100 times more intense, 30 decibels is 1,000 times more 
intense, etc. There is a relationship between the subjective noisiness or loudness of a sound and its 
intensity. Each 10 decibel increase in sound level is perceived as approximately a doubling of 
loudness over a fairly wide range of intensities. Technical terms are defined in Table 1.  
 
There are several methods of characterizing sound. The most common in California is the A-
weighted sound level (dBA). This scale gives greater weight to the frequencies of sound to which 
the human ear is most sensitive. Representative outdoor and indoor noise levels in units of dBA 
are shown in Table 2. Because sound levels can vary markedly over a short period of time, a 
method for describing either the average character of the sound or the statistical behavior of the 
variations must be utilized. Most commonly, environmental sounds are described in terms of an 
average level that has the same acoustical energy as the summation of all the time-varying events. 
This energy-equivalent sound/noise descriptor is called Leq. The most common averaging period 
is hourly, but Leq can describe any series of noise events of arbitrary duration.  
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The scientific instrument used to measure noise is the sound level meter. Sound level meters can 
accurately measure environmental noise levels to within about plus or minus 1 dBA. Various 
computer models are used to predict environmental noise levels from sources, such as roadways 
and airports. The accuracy of the predicted models depends upon the distance the receptor is from 
the noise source. Close to the noise source, the models are accurate to within about plus or minus 
1 to 2 dBA.  
 
Since the sensitivity to noise increases during the evening and at night -- because excessive noise 
interferes with the ability to sleep -- 24-hour descriptors have been developed that incorporate 
artificial noise penalties added to quiet-time noise events. The Community Noise Equivalent Level 
(CNEL) is a measure of the cumulative noise exposure in a community, with a 5 dB penalty added 
to evening (7:00 p.m. to 10:00 p.m.) and a 10 dB addition to nocturnal (10:00 p.m. to 7:00 a.m.) 
noise levels. The Day/Night Average Sound Level (DNL or Ldn) is essentially the same as CNEL, 
with the exception that the evening time period is dropped and all occurrences during this three-
hour period are grouped into the daytime period. 
 
Effects of Noise 
 
Sleep and Speech Interference 
 
The thresholds for speech interference indoors are about 45 dBA if the noise is steady and above 
55 dBA if the noise is fluctuating. Outdoors the thresholds are about 15 dBA higher. Steady noises 
of sufficient intensity (above 35 dBA) and fluctuating noise levels above about 45 dBA have been 
shown to affect sleep. Interior residential standards for multi-family dwellings are set by the State 
of California at 45 dBA DNL. Typically, the highest steady traffic noise level during the daytime 
is about equal to the DNL and nighttime levels are 10 dBA lower. The standard is designed for 
sleep and speech protection and most jurisdictions apply the same criterion for all residential uses. 
Typical structural attenuation is 12 to 17 dBA with open windows. With closed windows in good 
condition, the noise attenuation factor is around 20 dBA for an older structure and 25 dBA for a 
newer dwelling. Sleep and speech interference is therefore possible when exterior noise levels are 
about 57 to 62 dBA DNL with open windows and 65 to 70 dBA DNL if the windows are closed. 
Levels of 55 to 60 dBA are common along collector streets and secondary arterials, while 65 to 70 
dBA is a typical value for a primary/major arterial. Levels of 75 to 80 dBA are normal noise levels 
at the first row of development outside a freeway right-of-way. In order to achieve an acceptable 
interior noise environment, bedrooms facing secondary roadways need to be able to have their 
windows closed, those facing major roadways and freeways typically need special glass windows. 
 
Annoyance 
 
Attitude surveys are used for measuring the annoyance felt in a community for noises intruding 
into homes or affecting outdoor activity areas. In these surveys, it was determined that the causes 
for annoyance include interference with speech, radio and television, house vibrations, and 
interference with sleep and rest. The DNL as a measure of noise has been found to provide a valid 
correlation of noise level and the percentage of people annoyed. People have been asked to judge 
the annoyance caused by aircraft noise and ground transportation noise. There continues to be 
disagreement about the relative annoyance of these different sources. When measuring the 
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percentage of the population highly annoyed, the threshold for ground vehicle noise is about 50 
dBA DNL. At a DNL of about 60 dBA, approximately 12 percent of the population is highly 
annoyed. When the DNL increases to 70 dBA, the percentage of the population highly annoyed 
increases to about 25 to 30 percent of the population. There is, therefore, an increase of about 2 
percent per dBA between a DNL of 60 to 70 dBA. Between a DNL of 70 to 80 dBA, each decibel 
increase increases by about 3 percent the percentage of the population highly annoyed. People 
appear to respond more adversely to aircraft noise. When the DNL is 60 dBA, approximately 30 
to 35 percent of the population is believed to be highly annoyed. Each decibel increase to 70 dBA 
adds about 3 percentage points to the number of people highly annoyed. Above 70 dBA, each 
decibel increase results in about a 4 percent increase in the percentage of the population highly 
annoyed. 
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TABLE 1 Definition of Acoustical Terms Used in this Report 


Term Definition 
Decibel, dB A unit describing, the amplitude of sound, equal to 20 times the logarithm 


to the base 10 of the ratio of the pressure of the sound measured to the 
reference pressure. The reference pressure for air is 20 micro Pascals.  


Sound Pressure Level Sound pressure is the sound force per unit area, usually expressed in micro 
Pascals (or 20 micro Newtons per square meter), where 1 Pascal is the 
pressure resulting from a force of 1 Newton exerted over an area of 1 square 
meter. The sound pressure level is expressed in decibels as 20 times the 
logarithm to the base 10 of the ratio between the pressures exerted by the 
sound to a reference sound pressure (e. g., 20 micro Pascals). Sound 
pressure level is the quantity that is directly measured by a sound level 
meter.  


Frequency, Hz The number of complete pressure fluctuations per second above and below 
atmospheric pressure. Normal human hearing is between 20 Hz and 20,000 
Hz. Infrasonic sound are below 20 Hz and Ultrasonic sounds are above 
20,000 Hz.  


A-Weighted Sound 
Level, dBA 


The sound pressure level in decibels as measured on a sound level meter 
using the A-weighting filter network. The A-weighting filter de-emphasizes 
the very low and very high frequency components of the sound in a manner 
similar to the frequency response of the human ear and correlates well with 
subjective reactions to noise.  


Equivalent Noise Level, 
Leq  


The average A-weighted noise level during the measurement period.  


Lmax, Lmin The maximum and minimum A-weighted noise level during the 
measurement period.  


L01, L10, L50, L90 The A-weighted noise levels that are exceeded 1%, 10%, 50%, and 90% of 
the time during the measurement period.  


Day/Night Noise Level, 
Ldn or DNL 


The average A-weighted noise level during a 24-hour day, obtained after 
addition of 10 decibels to levels measured in the night between 10:00 pm and 
7:00 am.  


Community Noise 
Equivalent Level, 
CNEL 


The average A-weighted noise level during a 24-hour day, obtained after 
addition of 5 decibels in the evening from 7:00 pm to 10:00 pm and after 
addition of 10 decibels to sound levels measured in the night between 10:00 
pm and 7:00 am.  


Ambient Noise Level The composite of noise from all sources near and far. The normal or existing 
level of environmental noise at a given location.   
   


Intrusive That noise which 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, 1998.  
  







5 
 


TABLE 2 Typical Noise Levels in the Environment 


 
Common Outdoor Activities 


 
Noise Level (dBA) 


 
Common Indoor Activities 


 110 dBA Rock band 


Jet fly-over at 1,000 feet   


 100 dBA  


Gas lawn mower at 3 feet   


 90 dBA  


Diesel truck at 50 feet at 50 mph  Food blender at 3 feet 


 80 dBA Garbage disposal at 3 feet 


Noisy urban area, daytime   


Gas lawn mower, 100 feet 70 dBA Vacuum cleaner at 10 feet 


Commercial area  Normal speech at 3 feet 


Heavy traffic at 300 feet 60 dBA  
  Large business office 


Quiet urban daytime 50 dBA Dishwasher in next room 
   


Quiet urban nighttime 40 dBA Theater, large conference room 
Quiet suburban nighttime   


 30 dBA Library 


Quiet rural nighttime  Bedroom at night, concert hall 
(background) 


 20 dBA  
  Broadcast/recording studio 
 10 dBA  


 
 0 dBA  


Source: Technical Noise Supplement (TeNS), California Department of Transportation, September 2013. 
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Fundamentals of Groundborne Vibration  
 
Ground vibration consists of rapidly fluctuating motions or waves with an average motion of zero. 
Several different methods are typically used to quantify vibration amplitude. One method is the 
Peak Particle Velocity (PPV). The PPV is defined as the maximum instantaneous positive or 
negative peak of the vibration wave. In this report, a PPV descriptor with units of mm/sec or in/sec 
is used to evaluate construction generated vibration for building damage and human complaints. 
Table 3 displays the reactions of people and the effects on buildings that continuous or frequent 
intermittent vibration levels produce. The guidelines in Table 3 represent syntheses of vibration 
criteria for human response and potential damage to buildings resulting from construction 
vibration. 
 
Construction activities can cause vibration that varies in intensity depending on several factors. 
The use of pile driving and vibratory compaction equipment typically generates the highest 
construction related groundborne vibration levels. Because of the impulsive nature of such 
activities, the use of the PPV descriptor has been routinely used to measure and assess groundborne 
vibration and almost exclusively to assess the potential of vibration to cause damage and the degree 
of annoyance for humans.  
 
The two primary concerns with construction-induced vibration, the potential to damage a structure 
and the potential to interfere with the enjoyment of life, are evaluated against different vibration 
limits. Human perception to vibration varies with the individual and is a function of physical 
setting and the type of vibration. Persons exposed to elevated ambient vibration levels, such as 
people in an urban environment, may tolerate a higher vibration level.  
 
Structural damage can be classified as cosmetic only, such as paint flaking or minimal extension 
of cracks in building surfaces; minor, including limited surface cracking; or major, that may 
threaten the structural integrity of the building. Safe vibration limits that can be applied to assess 
the potential for damaging a structure vary by researcher. The damage criteria presented in Table 
3 include several categories for ancient, fragile, and historic structures, the types of structures most 
at risk to damage. Most buildings are included within the categories ranging from “Historic and 
some old buildings” to “Modern industrial/commercial buildings”. Construction-induced vibration 
that can be detrimental to the building is very rare and has only been observed in instances where 
the structure is at a high state of disrepair and the construction activity occurs immediately adjacent 
to the structure.  
 
The annoyance levels shown in Table 3 should be interpreted with care since vibration may be 
found to be annoying at lower levels than those shown, depending on the level of activity or the 
sensitivity of the individual. To sensitive individuals, vibrations approaching the threshold of 
perception can be annoying. Low-level vibrations frequently cause irritating secondary vibration, 
such as a slight rattling of windows, doors, or stacked dishes. The rattling sound can give rise to 
exaggerated vibration complaints, even though there is very little risk of actual structural damage. 
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TABLE 3 Reaction of People and Damage to Buildings from Continuous or Frequent 
Intermittent Vibration Levels 


Velocity Level, 
PPV (in/sec) Human Reaction Effect on Buildings 


0.01 Barely perceptible No effect 


0.04 Distinctly perceptible Vibration unlikely to cause damage of any type to any 
structure 


0.08 Distinctly perceptible to 
strongly perceptible 


Recommended upper level of the vibration to which 
ruins and ancient monuments should be subjected 


0.1 Strongly perceptible  Threshold at which there is a risk of damage to fragile 
buildings with no risk of damage to most buildings 


0.25 Strongly perceptible to severe Threshold at which there is a risk of damage to historic 
and some old buildings. 


0.3 Strongly perceptible to severe Threshold at which there is a risk of damage to older 
residential structures 


0.5 Severe - Vibrations considered 
unpleasant  


Threshold at which there is a risk of damage to new 
residential and modern commercial/industrial structures 


Source: Transportation and Construction Vibration Guidance Manual, California Department of Transportation, 
April 2020. 


 
Regulatory Background 
 
The State of California and the City of Pinole have established regulatory criteria that are applicable 
in this assessment. The State of California CEQA Guidelines, Appendix G, are used to assess the 
potential significance of impacts pursuant to local General Plan policies, Municipal Code 
standards, or the applicable standards of other agencies. A summary of the applicable regulatory 
criteria is provided below.  
 
State CEQA Guidelines. The CEQA contains guidelines to evaluate the significance of effects of 
environmental noise attributable to a proposed project. Under CEQA, noise impacts would be 
considered significant if the project would result in: 
 


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


 
(b) Generation of excessive groundborne vibration or groundborne noise levels; 
 
(c) For a project located within the vicinity of a private airstrip or an airport land use 


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


 
Checklist items (a) and (b) are applicable to the proposed project. The project is not located within 
the vicinity of a private airstrip or a public airport and would not expose people residing or working 
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in the project area to excessive aircraft noise levels; therefore, item (c) is not carried further in this 
analysis.  
 
Pinole General Plan Update 2010. The City of Pinole General Plan Health and Safety Element  
sets forth goals, policies, and actions related to noise in the community as follows:  
  
GOAL HS.8 Ensure all new development complies with the noise standards established in the 


Pinole Health and Safety Element and prevent all new noise sources from 
increasing the existing noise levels above acceptable standards.  


 
POLICY HS.8.1 New development projects should meet acceptable exterior noise level 


standards. The normally acceptable noise standards for new land uses are 
established in Land Use Compatibility for Community Exterior Noise 
Environments (as shown below).  


 


 
Action HS.8.1.1 Adopt a noise ordinance with noise level performance standards, including 


maximum allowable noise exposure, ambient versus nuisance noise, 
method of measuring noise, and enforcement procedures.  


 
Action HS.8.1.2 Review development proposals to assure consistency with noise standards. 


Require new development of noise-creating uses to conform to the City’s 
noise level standards.  


 
Action HS.8.1.3 Require a combination of design features to reduce noise impacts on 


adjacent properties through the following and other means, as appropriate:  
 


• Screen and control noise sources such as parking, outdoor activities 
and mechanical equipment. 


• Increase setbacks for noise sources from adjacent dwellings.  
• Modify building designs and site planning to reduce noise exposure 


through a combination of sound attenuation (e.g., sound-rated 
windows and ventilation systems, insulation, physical and landscape 
buffers) and site planning (e.g., increased separation and private 
open area buffers) to reduce noise exposure.  


• Control hours of operation, including deliveries and trash pickup, to 
minimize noise impacts.  
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• Require additional landscaping to assist with buffering where feasible.  
 
Action HS.8.1.4 New development of noise-sensitive land uses will not be permitted in areas 


exposed to existing or planned transportation noise sources that exceed the 
levels specified in Policy HS.8.1, unless the project design includes 
measures to reduce exterior and interior noise levels to those specified in 
Policy HS.8.1 of the proposed General Plan Update.  


 
Action HS.8.1.5  Require the use of temporary construction noise control measures including 


the use of temporary noise barriers, temporary relocation of noise-sensitive 
land uses, or other appropriate measures as mitigation for noise generated 
during construction of public and/or private projects.  


 
POLICY HS.8.2 Ensure that proposed nonresidential land uses likely to exceed the City’s 


standards do not create noise disturbances in existing noise-sensitive areas.  
 
Action HS.8.2.1 Require an acoustical analysis as part of the environmental review process 


when noise-sensitive land uses are proposed in areas where current or 
projected exterior noise levels exceed the City’s standards.  


 
Action HS.8.2.2 Require that any potential noise impacts identified during the acoustical 


analysis be mitigated in the project design to the maximum extent feasible.  
 
Action HS.8.2.3 Prepare and periodically update a map of citywide noise-sensitive areas.  
 
POLICY HS.8.3 Work with the railroads and adjoining communities to seek quiet zone status 


for rail lines through Pinole.  
 
POLICY HS.8.4 Require site-specific noise studies for noise-sensitive projects which may 


be affected by railroad noise, and incorporate noise attenuation measures 
into the project design to reduce any impacts. 


 
GOAL HS.9 Eliminate or reduce noise from existing objectionable noise sources. 
 
POLICY HS.9.1 Noise created by commercial or industrial sources associated with new 


projects or developments should be controlled so as not to exceed the noise 
level standards set forth in the table below (Maximum Allowable Noise 
Exposure for Stationary Noise Sources), as measured at any affected 
residential land use. 
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Action HS.9.1.1 Adopt the following allowable noise standards: 
 


 
 
POLICY HS.9.2 Require new noise sources to use best available control technology (BACT) 


to minimize noise emissions.  
 
Action HS.9.2.1 Noise control techniques used should be what most effectively mitigates the 


noise impacts of the development. Such measures may include building 
setbacks, building orientation and noise barriers. If a noise barrier is 
required for mitigation of exterior noise levels, it should be constructed of 
tight-fitting, massive materials (1-inch-thick wood, stucco, masonry, etc.) 
and should be of sufficient height to interrupt line of sight between the 
source and receiver. Line of sight should be determined by drawing a 
straight line between the effective heights of the noise source and receiver.  


 
POLICY HS.9.3 Work with the railroad companies to reduce existing rail noise in Pinole.  
 
Action HS.9.3.1 Establish a quiet zone designation at the railroad crossings in Pinole. Work 


with railroad companies to determine and install required safety devices to 
acquire the designation. 


 
City of Pinole Municipal Code. City of Pinole Municipal Code standards relevant to the proposed 
project are outlined in Chapters 8 and 15 of the Municipal Code.  
 
8.35.010  FINDINGS AND PURPOSE. 
 
The city council declares that certain loud noises are detrimental to the health and welfare of the 
citizenry and should be regulated in the public interest. The purpose of this chapter is to limit and 
control excessive, unnecessary, annoying and unreasonable noises within the city in order to 
protect the peace, health, safety and welfare of the citizens of Pinole.  
(Ord. 2017-05 § 2 (part), 2017) 
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8.35.020  DEFINITIONS. 
 
A. COMMERCIAL PURPOSE. The use, operation, or maintenance of sound-amplifying 
equipment for the purpose of advertising business, goods and services, or for the purpose of 
attracting the attention of the public to, or advertising for, or soliciting patronage to or for a 
performance, show, entertainment, exhibition or event, or for the purpose of demonstrating any 
such sound equipment. 
 
B. EMERGENCY. Conditions posing an imminent danger to the public health or safety of any 
individual. 
 
C. SOUND-AMPLIFYING EQUIPMENT. Any machine or device for the amplification of the 
human voice, music, or any other sound, excluding a warning device on authorized emergency 
vehicle or horn or other warning device used for traffic safety purposes.  
(Ord. 2017-05 § 2 (part), 2017) 
 
8.35.030  GENERAL NOISE REGULATIONS. 
 
A. It is unlawful for a person to willfully make a loud, unnecessary or unusual noise which disturbs 
the peace or quiet of a neighborhood or which causes discomfort or annoyance to a reasonable 
person of normal sensitiveness residing in the area. 
 
B. The factors which shall be considered in determining whether a violation of this section exist 
shall include, but are not limited to, the following: 


1. The sound level of the objectionable noise when compared to all audible noise in the area; 
      2. Whether the nature of the noise is usual or unusual; 
      3. The proximity of the noise to residential sleeping areas; 
      4. The nature and zoning of the area from which the noise emanates; 
      5. The density of the inhabitation of the area from which the noise emanates; 
      6. The time of day or night the noise occurs; 
      7. The duration of the noise; 
      8. Whether the noise is continuous, recurrent or intermittent; 
      9. Whether the noise is produced by a commercial or noncommercial activity; 
      10. Whether the noise is caused by sound amplifying equipment.  
(Ord. 2017-05 § 2 (part), 2017) 
 
8.35.040  USE PERMIT. 
 
A. Use permit. The city may grant a use permit allowing noise generating events or land uses on a 
temporary basis as described in Chapter 17.12 of the Zoning Code. Noise generating use permits 
shall be of as short duration as reasonable. An application for a permit must be submitted at least 
ten business days before the proposed activity and must be accompanied by an application fee in 
the amount set by city council resolution. 
 
B. Emergencies. This chapter shall not apply to emergencies.  
(Ord. 2017-05 § 2 (part), 2017) 



https://codelibrary.amlegal.com/codes/pinole/latest/pinole_ca/0-0-0-8834#JD_Chapter17.12
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8.35.050  PENALTIES. 
 
A. Violation an infraction. A person who violates a provision of this section is guilty of an 
infraction and subject to the penalty set forth in Chapter 1.12 of this code. 
 
B. Violation a nuisance. In addition to the penalties herein provided, any condition caused, 
maintained or permitted to exist in violation of any of the provisions of this chapter is a threat to 
the public health, safety and welfare, and is declared and deemed a public nuisance and shall be 
punishable as such as provided by this code and applicable law.  
(Ord. 2017-05 § 2 (part), 2017) 
 
15.02.070  PERMITTED HOURS AND CONDITION OF CONSTRUCTION; 
PENALTIES. 
 
A. Work is allowed from seven a.m. (7:00 a.m.) to five p.m. (5:00 p.m.) on non-federal holidays. 
Work is allowed on holidays recognized by the City of Pinole, but not acknowledged federally 
which include Cesar Chavez's Birthday and the Day After Thanksgiving, but no inspections will 
be performed. 
 
B. Saturday work is allowed in commercial zones only, from nine a.m. (9:00 a.m.) to six p.m. (6:00 
p.m.), as long as it is interior work and does not generate significant noise. 
 
C. Exceptions for residential property owners. 
      1. Homeowners performing additions, repairs, or remodeling are allowed to work on their 
residences on weekends and holidays between nine a.m. (9:00 a.m.) and five p.m. (5:00 p.m.). 
      2. By written authorization of the Building Official, a residential property owner with a valid 
permit to construct a single-family residence for personal occupancy shall be allowed to work on 
weekends and holidays between nine a.m. (9:00 a.m.) and five p.m. (5:00 p.m.). This authorization 
shall be granted to applicants who have not built a residence in the City in the previous five (5) 
year period and who affirm in writing their intention to reside at the subject property. 
 
D. Exceptions for commercial construction. The City Council designates the City Manager (or 
his/her designee) to further modify on a case-by-case basis the hours of construction in commercial 
zones. Additionally, the City Manager (or his/her designee) has the ability to modify the 
construction hours on a case-by-case basis based on inclement weather conditions or certain 
construction procedures (such as setting up for a concrete pour) and construction project 
characteristics that may require working beyond five p.m. (5:00 p.m.) on weekdays or six p.m. 
(6:00 p.m.) on Saturday. 
 
E. The minimum fine for a citation or penalty for violating construction hours is one thousand 
dollars ($1,000.00), and escalates in one thousand dollars ($1,000.00) increments. 
 
F. Work must be controlled to prevent causing a public nuisance due to dust, noise, vibrations, and 
the like. 
(Ord. 2019-08 § 3 (part), 2019; Ord. 2016-08 § 3 (part), 2016) 



https://codelibrary.amlegal.com/codes/pinole/latest/pinole_ca/0-0-0-171#JD_Chapter1.12
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Existing Noise Environment  
 
Figure 1 shows the project’s site plan superimposed on an aerial image of the project site. The 
proposed project would be constructed south of Fitzgerald Drive, approximately 500 feet from 
eastbound Interstate 80 (I-80). The project site occupies the westernmost portion of the existing 
shopping center, with additional commercial land uses to the west and north. Single-family 
residences are located to the south.  
 
A noise monitoring survey was conducted between Tuesday, October 5, 2021 and Thursday, 
October 7, 2021. The noise monitoring survey included two long-term noise measurements (LT-1 
and LT-2) and four short-term noise measurement (ST-1 to ST-4). Noise measurement locations 
are shown in Figure 1 and the daily trends in noise levels for the long-term measurements is shown 
in Figures 2 through 7. The noise environment at the site and at the nearby residential land uses in 
the site vicinity results primarily from vehicular traffic along I-80 and Fitzgerald Drive and 
commercial activities.  
 
Long-term noise measurement LT-1 was made near the southwest corner of the project site 
adjacent to the Best Buy loading dock to the west and Mitchell Way residences to the south. Hourly 
average noise levels at this location typically ranged from 42 to 55 dBA Leq, and maximum 
instantaneous noise levels typically ranged from 65 to 80 dBA Lmax. The day-night average noise 
level was 54 dBA DNL on Wednesday, October 6, 2021. 
 
Long-term noise measurement LT-2 was made approximately 85 feet from the centerline of 
Fitzgerald Drive. Hourly average noise levels at this location typically ranged from 52 to 71 dBA 
Leq , and maximum instantaneous noise levels typically ranged from 70 to 88 dBA Lmax. The day-
night average noise level was 67 dBA DNL on Wednesday, October 6, 2021. 
 
Four short-term noise measurements were made to supplement the long-term data by quantifying 
and characterizing noise levels throughout the project site. Table 4 summarizes the results of the 
short-term noise measurements  
 
TABLE 4 Summary of Short-Term Noise Measurements (dBA) 
Noise Measurement 
Location   Date, Time Measured Noise Level, dBA 


Lmax L(1) L(10) L(50) L(90) Leq 
ST-1: ~120 feet south of the 
centerline of Fitzgerald 
Drive 


10/5/2021, 
12:30-12:40 72 67 62 57 52 59 


ST-2: West side of existing 
commercial building 


10/5/2021, 
12:30-12:40 72 67 60 52 49 57 


ST-3: Southwest corner of 
site 


10/5/2021, 
12:50-13:00 60 56 51 49 47 50 


ST-4: South boundary of 
site near residences 


10/5/2021, 
12:50-13:00 69 65 52 50 48 53 


Source: Illingworth & Rodkin, Inc., 2021. 
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FIGURE 1 Aerial Image Showing Site Plan, Measurement Locations, and Site Vicinity 
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FIGURE 2 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


FIGURE 3 
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FIGURE 4  
 
 
 
 
 
 


FIGURE 5  
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FIGURE 6  
 
 


FIGURE 7  
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GENERAL PLAN CONSISTENCY ANALYSIS 
 
The future noise environment at the project site would continue to result primarily from vehicular 
traffic along Fitzgerald Drive and I-80. The City of Pinole’s 2010 Draft General Plan Noise 
Section1 provided existing and future traffic noise contours for these roadways, and according to 
these data, existing noise levels at the project site and surrounding areas are projected to increase 
by 1 to 2 dBA over existing conditions with the build-out of the General Plan.  
 
Future Exterior Noise Environment 
 
Open space is proposed throughout the site in a wide variety of noise environments. The highest 
future noise exposures would occur at the front yard open space, private patios, and roof deck 
proposed on the north end of the building along Fitzgerald Drive. Exterior noise levels at these 
locations would reach 69 dBA DNL assuming the build-out of the General Plan. Lower noise 
levels would be experienced at open space areas shielded by the building itself, including private 
patio areas along the west and south sides of the building, Courtyards A and B, and the rear yard 
open space proposed along the south boundary of the site. Exterior noise levels in well shielded 
areas (e.g., private patios on the south side of the building, Courtyards A and B, and the rear yard 
open space areas) are expected to be less than 60 dBA DNL. Future exterior noise levels would 
fall below the City’s normally acceptable limit of 60 dBA DNL for over 80% of the outdoor space 
proposed by the project, and the remaining outdoor space would fall within the conditionally 
acceptable limit of 75 dBA DNL. Considering the infrequent and intermittent usage of the spaces 
exposed to the highest noise levels, and the fact that there are several additional outdoor use areas 
proposed in compatible noise environments for quiet outdoor enjoyment, no additional noise 
controls are recommended for the front yard open space, private patios, and roof deck proposed 
on the north end of the building along Fitzgerald Drive because a noise barrier would take away 
from the aesthetic appeal and intention of these outdoor spaces.  
 
Future Interior Noise Environment 
   
Standard residential construction provides approximately 15 dBA of exterior-to-interior noise 
reduction, assuming the windows are partially open for ventilation. Standard construction with the 
windows closed provides approximately 20 to 25 dBA of noise reduction in interior spaces. Where 
exterior noise levels range from 60 to 65 dBA DNL, the inclusion of adequate forced-air 
mechanical ventilation is often the method selected to reduce interior noise levels to acceptable 
levels by closing the windows to control noise. Where noise levels exceed 65 dBA DNL, forced-
air mechanical ventilation systems and sound-rated construction methods are normally required. 
Such methods or materials may include a combination of smaller window and door sizes as a 
percentage of the total building façade facing the noise source, sound-rated windows and doors, 
sound rated exterior wall assemblies, and mechanical ventilation so windows may be kept closed 
at the occupant’s discretion.  
 
Residential units proposed along the north façade of the proposed building, facing Fitzgerald 
Drive, would be exposed to future exterior noise levels up to 69 dBA DNL. Assuming windows 
are partially open for ventilation, future interior noise levels in these units would reach 54 dBA 


 
1 City of Pinole, General Plan Update Draft Environmental Impact Report, July 2010. 
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DNL. Units located on the western and eastern façades of the proposed building would be partially 
shielded from traffic; however, exterior noise levels up to 66 dBA DNL are anticipated. Assuming 
windows to be partially open, future interior noise levels in these units would be up to 51 dBA 
DNL. Units along the south façade and within the courtyards would be exposed to exterior noise 
levels of less than 60 dBA DNL. To meet the interior noise requirements set forth by the City of 
Pinole and the requirements of the State Building Code (i.e., 45 dBA DNL), implementation of 
noise insulation features would be required. 
 
Noise Insulation Features to Reduce Future Interior Noise Levels   
 
The following noise insulation features shall be incorporated into the proposed project to reduce 
interior noise levels to 45 dBA DNL or less at residential interiors:  
 


• Provide a suitable form of forced-air mechanical ventilation, as determined by the local 
building official, for all residential units on the project site, so that windows can be kept 
closed at the occupant’s discretion to control interior noise and achieve the interior noise 
standards. 
 


• Preliminary calculations indicate that residential units along the northern building façade 
should be provided with windows and doors having a minimum rating of 30 STC and 
adequate forced-air mechanical ventilation in order to meet the interior noise threshold of 
45 dBA DNL.  
 


• Preliminary calculations indicate that residential units along the western and eastern 
building façades should be provided with windows and doors having a minimum rating of 
28 STC and adequate forced-air mechanical ventilation in order to meet the interior noise 
threshold of 45 dBA DNL.  
 


The implementation of these noise insulation features would reduce interior noise levels to 45 dBA 
DNL or less at residential uses. 
 
Conditions of Approval 
 
A qualified acoustical specialist shall prepare a detailed analysis of interior residential noise levels 
resulting from all exterior sources during the design phase pursuant to requirements set forth in 
the State Building Code. The study will review the final site plan, building elevations, and floor 
plans prior to construction and recommend building treatments to reduce residential interior noise 
levels to 45 dBA DNL or less. Treatments would include, but are not limited to, sound-rated 
windows and doors, sound-rated wall and window constructions, acoustical caulking, protected 
ventilation openings, etc. The specific determination of what noise insulation treatments are 
necessary shall be conducted on a unit-by-unit basis during final design of the project. Results of 
the analysis, including the description of the necessary noise control treatments, shall be submitted 
to the City, along with the building plans and approved design, prior to issuance of a building 
permit. 
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NOISE IMPACTS AND MITIGATION MEASURES 
 
This section describes the significance criteria used to evaluate project impacts under CEQA, 
provides a discussion of each project impact, and presents mitigation measures, where necessary, 
to reduce project impacts to less-than-significant levels.  
 
Significance Criteria 


The following criteria were used to evaluate the significance of environmental noise and vibration 
resulting from the project:  
 


• Temporary or Permanent Noise Increases in Excess of Established Standards. A 
significant noise impact would be identified if the project would generate a substantial 
temporary or permanent noise level increase in ambient noise levels at existing noise-
sensitive receptors in excess of the applicable noise standards presented in the General Plan 
or Municipal Code.  


 
• Generation of Excessive Groundborne Vibration. A significant impact would be 


identified if the construction of the project would expose persons to excessive vibration 
levels. 


 
Impact 1a: Temporary Noise. The construction of the project would temporarily increase 


ambient noise levels in the project vicinity, but the impact would be less than 
significant with the implementation of standard construction noise controls.  


 
Construction of the project is planned to begin in September 2022. The duration of project is 
planned to be approximately 24 months, ending in September 2024. Proposed construction phases 
would include demolition, site preparation, grading/excavation, trenching, building exteriors and 
interiors and paving. During each stage of construction, there would be a different mix of 
equipment operating, and noise levels would vary by stage and vary within stages, based on the 
amount of equipment in operation and the location at which the equipment is operating.  
 
Typical construction noise levels at 50 feet are shown in Tables 5 and 6. Table 5 shows the average 
noise level ranges, by  construction phase, and Table 6 shows the maximum noise level ranges for 
different construction equipment. As shown in Table 5, construction noise levels produced by the 
project would typically range from 81 to 88 dBA Leq at a distance of 50 feet from the source with 
all pertinent equipment present at the site. With the minimum required equipment present at the 
site, construction noise levels produced by the project would typically range from 65 to 83 dBA 
Leq at a distance of 50 feet from the source. Construction-generated noise levels drop off at a rate 
of about 6 dBA per doubling of the distance between the source and receptor. Shielding by 
buildings or terrain can provide an additional 5 to 10 dBA noise reduction at distant receptors. 
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TABLE 5 Typical Ranges of Construction Noise Levels at 50 Feet, Leq (dBA) 
 
 
 


 
 
 
 


Domestic 
Housing 


 
 


Office Building, 
Hotel, Hospital, 
School, Public 


Works 


Industrial 
Parking Garage, 


Religious 
Amusement & 
Recreations, 


Store, Service 
Station 


 
Public Works 


Roads & 
Highways, 


Sewers, and 
Trenches 


I II I II I II I II 
Ground 
Clearing 


 
83 83 


 
84 84   


 
84 83 


 
84 84 


 
Excavation 


 
88 75 


 
89 79 


 
89 71 


 
88 78 


 
Foundations 


 
81 81 


 
78 78 


 
77 77 


 
88 88 


 
Erection 


 
81 65 


 
87 75 


 
84 72 


 
79 78 


 
Finishing 


 
88 72 


 
89 75 


 
89 74 


 
84 84 


I - All pertinent equipment present at site. 
II - Minimum required equipment present at site. 
Source:  U.S.E.P.A., Legal Compilation on Noise, Vol. 1, p. 2-104, 1973. 


 
TABLE 6 Construction Equipment 50-foot Noise Emission Limits 
Equipment Category Lmax Level (dBA)1,2 Impact/Continuous 
Arc Welder 
Auger Drill Rig 
Backhoe 
Bar Bender 
Boring Jack Power Unit 
Chain Saw 
Compressor3 
Compressor (other) 
Concrete Mixer 
Concrete Pump 
Concrete Saw 
Concrete Vibrator 
Crane 
Dozer 
Excavator 
Front End Loader 
Generator 
Generator (25 KVA or less) 
Gradall 
Grader 
Grinder Saw 
Horizontal Boring Hydro Jack 
Hydra Break Ram 
Impact Pile Driver 
Insitu Soil Sampling Rig 
Jackhammer 


73 
85 
80 
80 
80 
85 
70 
80 
85 
82 
90 
80 
85 
85 
85 
80 
82 
70 
85 
85 
85 
80 
90 
105 
84 
85 


Continuous 
Continuous 
Continuous 
Continuous 
Continuous 
Continuous 
Continuous 
Continuous 
Continuous 
Continuous 
Continuous 
Continuous 
Continuous 
Continuous 
Continuous 
Continuous 
Continuous 
Continuous 
Continuous 
Continuous 
Continuous 
Continuous 


Impact 
Impact 


Continuous 
Impact 
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Equipment Category Lmax Level (dBA)1,2 Impact/Continuous 
Mounted Impact Hammer (hoe ram) 
Paver 
Pneumatic Tools 
Pumps 
Rock Drill 
Scraper 
Slurry Trenching Machine 
Soil Mix Drill Rig 
Street Sweeper 
Tractor 
Truck (dump, delivery) 
Vacuum Excavator Truck (vac-truck) 
Vibratory Compactor 
Vibratory Pile Driver 
All other equipment with engines larger than 5 HP 


90 
85 
85 
77 
85 
85 
82 
80 
80 
84 
84 
85 
80 
95 
85 


Impact 
Continuous 
Continuous 
Continuous 
Continuous 
Continuous 
Continuous 
Continuous 
Continuous 
Continuous 
Continuous 
Continuous 
Continuous 
Continuous 
Continuous 


Notes: 
1 Measured at 50 feet from the construction equipment, with a “slow” (1 sec.) time constant. 
2 Noise limits apply to total noise emitted from equipment and associated components operating at full power 


while engaged in its intended operation. 
3 Portable Air Compressor rated at 75 cfm or greater and that operates at greater than 50 psi. 
 
Source:  Mitigation of Nighttime Construction Noise, Vibrations and Other Nuisances, National Cooperative 


Highway Research Program, 1999. 
 
The Federal Highway Administration’s (FHWA’s) Roadway Construction Noise Model (RCNM) 
was used to calculate the hourly average noise levels anticipated for the worst-case scenario for 
each construction phase, based on the equipment list provided by the applicant at the time of this 
study. RCNM includes representative sound levels for the most common types of construction 
equipment and the approximate usage factors of such equipment that were developed based on an 
extensive database of information gathered during the construction of the Central Artery/Tunnel 
Project in Boston, Massachusetts (CA/T Project or "Big Dig"). The usage factors represent the 
percentage of time that the equipment would be operating at full power. To estimate the worst-
case scenario for each phase of the proposed project, it was assumed that all equipment provided 
for each phase would operate simultaneously. RCNM calculated construction noise levels ranging 
from 79 to 83 dBA Leq at a distance of 50 feet from the source, which corresponded well with the 
U.S Environmental Protection Agency’s typical range of construction noise levels for domestic 
housing (Table 5).  
 
Table 7 summarizes all equipment and quantities expected to be used for each construction phase, 
the duration of each phase, and the estimated worst-case scenario noise levels expected at the 
property lines of the nearest surrounding noise-sensitive land use. During construction at both 
areas, construction equipment would likely be spread throughout the sites, but for purposes of 
modeling the worst-case scenario, all equipment was assumed to be operating in relatively the 
same area, with the geometrical center of construction equipment being the center of the 
construction sites. Therefore, the propagation distances were estimated from the center of the 
active construction site to the property lines of the surrounding receptors. No shielding effects 
were assumed for the estimated noise levels shown in Table 7. 
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TABLE 7 Estimated Construction Noise Levels at Nearby Land Uses 


Phase Time 
Duration 


Construction 
Equipment (Quantity) 


Calculated Hourly Average Leq, dBA 


Source 
(50 feet) 


West 
Commercial 


(260 ft) 


North and East 
Commercial 


(330 ft) 


South  
Residential 


(375 ft) 


Demolition 9/5/2022-
10/10/2022 Excavators (2) 80 66 64 63 


Site 
Preparation 


10/10/2022-
10/24/2022 Grader (1) 81 67 65 64 


Grading/ 
Excavation  


10/24/2022-
11/7/2022 


Excavators (2) 
Tractor/Loader/Backhoe (1) 83 69 67 66 


Trenching 11/7/2022-
2/6/2023 


Excavator (1) 
Tractor/Loader/Backhoe (1) 82 68 66 65 


Building – 
Exterior/ 
Interior/ 
Architectural 
Coating 


2/6/2023-
8/12/2024 


Forklifts (2) 
Air Compressors (2) 
Aerial Lifts (2) 


79 65 63 62 


Paving 8/12/2024-
9/6/2024 


Cement and Mortar Mixer (1) 
Paving Equipment (1) 
Rollers (2) 


81 67 65 64 
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The nearest commercial receptors to the west, north, and east (approximately 260 to 330 feet from 
the acoustic center of the project site) would be exposed to average construction noise levels ranging 
from 63 to 69 dBA Leq. Mitchell Way residences (approximately 375 feet south) would be exposed 
to average construction noise levels ranging from 62 to 66 dBA Leq.  
 
Standard construction best management practices can be incorporated into the project 
specifications to reduce noise levels emanating from the site and to minimize disruption and 
annoyance at existing noise-sensitive receptors in the project vicinity. Such feasible measured 
include, but are not limited to, the following controls: 
 


• Construction shall be limited to the hours of 7:00 a.m. to 5:00 p.m. Monday through Friday, 
excluding holidays. Saturday work is allowed in commercial zones only, from 9:00 a.m. to 
6:00 p.m., as long as it is interior work and does not generate significant noise. Any work 
outside of these hours by the construction contractors should require a special permit from 
the City Manager. There should be compelling reasons for permitting construction outside 
of these designated hours. 
 


• Construct temporary noise barriers, where feasible, to screen adjoining land uses. 
Temporary noise barrier fences would provide a 5 dBA noise reduction if the noise barrier 
interrupts the line-of-sight between the noise source and receptor and if the barrier is 
constructed in a manner that eliminates any cracks or gaps.  
 


• The contractor shall use “new technology” power construction equipment with state-of-
the-art noise shielding and muffling devices. All internal combustion engines used on the 
project site shall be equipped with adequate mufflers and shall be in good mechanical 
condition to minimize noise created by faulty or poorly maintained engines or other 
components. 
 


• The unnecessary idling of internal combustion engines shall be prohibited. 
 


• Staging areas and stationary noise-generating equipment shall be located as far as possible 
from noise-sensitive receptors. 
 


• Ensure that generators, compressors, and pumps are housed in acoustical enclosures. 
 


• Locate cranes as far from adjoining noise-sensitive receptors as possible. 
 


• Substitute nail guns for manual hammering and electrically powered tools for noisier 
pneumatic tools, where feasible. 


 
• A “noise disturbance coordinator” shall be designated to respond to any local complaints 


about construction noise. The disturbance coordinator would determine the cause of the 
noise complaints (e.g., beginning work too early, bad muffler, etc.) and institute reasonable 
measures warranted to correct the problem. A telephone number for the disturbance 
coordinator would be conspicuously posted at the construction site. 


 







25 
 


Reasonable regulation of the hours of construction, as well as regulation of the arrival and 
operation of heavy equipment and the delivery of construction material, are necessary to protect 
the health and safety of persons, promote the general welfare of the community, and maintain the 
quality of life. Implementation of the above standard construction controls would reduce 
construction noise levels emanating from the site, minimizing disruption and annoyance. The 
implementation of these standard controls would reduce the impact to a less-than-significant 
level. 
 
Mitigation Measures: None required. 
 
Impact 1b: Permanent Noise Level Increase. The proposed project is not expected to cause a 


substantial permanent noise level increase at existing land uses in the project 
vicinity. This is a less-than-significant impact.  


 
A significant permanent noise increase would occur if the project would increase noise levels at 
noise-sensitive receptors by 3 dBA DNL or more. For this project, the only noise source that would 
have the potential to permanently increase ambient noise levels in the project vicinity is vehicular 
traffic. For reference, a 3 dBA DNL noise increase would be expected if the project would double 
existing traffic volumes along a roadway. 
 
The traffic analysis prepared for the project by W-Trans included trip generation data showing that 
the project would result in a net decrease of 926 daily trips, with 84 less trips during the PM Peak 
Hour. A net increase of 24 trips would be expected during the AM Peak Hour. All vehicle trips 
would access the site from Fitzgerald Drive. According to the project’s traffic analysis, there are 
approximately 941 existing AM Peak Hour trips along Fitzgerald Drive west of Appian Way. The 
addition of the proposed project trips to the existing traffic along Fitzgerald Drive would result in a 
traffic noise level increase of 0 dBA Leq during the AM Peak Hour and a net reduction in traffic noise 
levels over the course of the day.  
 
The site plan shows mechanical, electrical, and plumbing rooms on the west side of the building 
approximately 300 feet from the nearest off-site residences to the south. Noise-generating equipment 
in these rooms would be fully enclosed and undetectable at off-site locations.  
 
Heating, ventilation, and air conditioning (HVAC) equipment would be distributed on the roof of 
the building, and residential receptors located to the south would have direct line of sight to the 
HVAC units as no parapet wall is proposed at the roof’s edge. HVAC units for residential buildings 
of this size would typically generate noise levels ranging from 53 to 63 dBA at 3 feet from the 
equipment, depending on the equipment selected. These types of units typically cycle on and off 
throughout the day and night; so, it is typical for multiple HVAC units to operate simultaneously 
at any given time. Assuming half the units (27 units) along the southernmost portion of the building 
would be run simultaneously at any given time, hourly average noise levels would range from 67 to 
77 dBA Leq at a distance of 3 feet. The nearest residential property line approximately 200 feet to 
the south would be exposed to noise levels up to 41 dBA Leq/47 dBA DNL assuming 24-hour 
operation of these equipment.  
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Based on the above assumptions, mechanical equipment noise levels are not expected to produce 
noise levels that would exceed the City’s Municipal Code noise limits or result in a substantial 
permanent noise increase at the adjacent receptors, and the impact is less than significant. 
 
Mitigation Measures: None required. 
 
Impact 2: Generation of Excessive Groundborne Vibration. Construction-related vibration 


levels would not exceed the 0.3 in/sec PPV at existing buildings adjacent to the 
project site. This is a less-than-significant impact. 


 
Construction activities would include demolition, site preparation, grading/excavation, trenching, 
building exteriors and interiors, and paving. The proposed project would not require pile driving, 
which can cause excessive vibration. However, construction activities may generate perceptible 
vibration when heavy equipment or impact tools are used near the project boundaries adjoining 
nearby sensitive land uses. 
 
The City of Pinole does not define vibration thresholds. For structural damage, the California 
Department of Transportation recommends a vibration limit of 0.5 in/sec PPV for buildings 
structurally sound and designed to modern engineering standards, which typically consist of 
buildings constructed since the 1990s. A conservative vibration limit of 0.3 in/sec PPV has been 
used for buildings that are found to be structurally sound but where structural damage is a major 
concern (see Table 3 above for further explanation). For historical buildings or buildings that are 
documented to be structurally weakened, a conservative limit of 0.08 in/sec PPV is often used to 
provide the highest level of protection. No historical buildings or buildings that are documented to 
be structurally weakened adjoin the project site. The 0.3 in/sec PPV vibration limit would be 
applicable to properties in the immediate vicinity of the project site since there are no known 
historic buildings in the vicinity. 
 
Vibration levels would vary depending on soil conditions, construction methods, and equipment 
used. Jackhammers typically generate vibration levels of 0.035 in/sec PPV and drilling typically 
generates vibration levels of 0.09 in/sec PPV at a distance of 25 feet. Vibration levels are highest 
close to the source, and then attenuate with increasing distance at the rate (Dref/D)1.1, where D is 
the distance from the source in feet, and Dref is the reference distance of 25 feet. Table 8 presents 
typical vibration levels that could be expected from construction equipment at 25 feet and 
summarizes the expected vibration levels at the nearest off-site buildings, which would be 30 feet 
or more from areas of the project site that would be developed with the project. As indicated in the 
table, worst-case project-generated vibration levels would be less than 0.2 in/sec PPV at a distance 
of 30 feet and would fall below the 0.3 in/sec PPV structural damage threshold at all nearby 
buildings. Neither cosmetic, minor, or major damage would occur beyond 20 feet. At these 
locations and in other surrounding areas where vibration would not be expected to cause structural 
damage, vibration levels may still be perceptible. However, as with any type of construction, this 
would be anticipated and would not be considered significant, given the intermittent and short 
duration of the phases that have the highest potential of producing vibration. By use of 
administrative controls, such as notifying neighbors of scheduled construction activities and 
scheduling construction activities with the highest potential to produce perceptible vibration during 
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hours with the least potential to affect nearby residences, perceptible vibration can be kept to a 
minimum. 
 
While construction activity may be perceptible, the proposed project is not expected to result in 
“architectural” damage to any surrounding structure. This is a less-than-significant impact.  
 
TABLE 8 Vibration Levels for Construction Equipment 


Equipment PPV at 25 ft. 
(in/sec) 


Vibration Levels at Nearest Buildings  
(in/sec PPV) 


Nearest Commercial 
(30 ft East) 


Nearest Residential 
(65 ft South) 


Clam shovel drop 0.202 0.165 0.071 


Hydromill  
(slurry wall) 


In soil 0.008 0.007 0.003 
In rock 0.017 0.014 0.006 


Vibratory Roller 0.21 0.172 0.073 
Hoe Ram 0.089 0.073 0.031 
Large bulldozer 0.089 0.073 0.031 
Caisson drilling 0.089 0.073 0.031 
Loaded trucks 0.076 0.062 0.027 
Jackhammer 0.035 0.029 0.012 
Small bulldozer 0.003 0.002 0.001 


Source:  Transit Noise and Vibration Impact Assessment Manual, Federal Transit Administration, Office of 
Planning and Environment, U.S. Department of Transportation, FTA Report No. 0123, September 2018, as 
modified by Illingworth & Rodkin, Inc., October 2021. 


 
Mitigation Measures:  None required. 
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February 2, 2022 


Mr. Rich Schoebel
ROIC California, LLC 
11250 El Camino Real, Suite 200 
San Diego, CA 92130 


DRAFT Pinole Vista Transportation Demand Management Plan 


Dear Mr. Schoebel; 


As requested, W-Trans has prepared a Transportation Demand Management (TDM) Plan for the proposed Pinole 
Vista development to be located at 1500 Fitzgerald Drive in the City of Pinole.  The purpose of this letter is to 
present potential TDM measures and quantify the resulting estimated vehicle trip reductions.   


Project Description 


The proposed project would replace an existing 91,342 square foot vacant commercial building with a five-story 
residential building consisting of 223 units.  Seven percent of the units (16) would be designated very-low-income 
and eight percent (18) would be low-income.   The project would provide 275 surface vehicle parking spaces and 
160 bicycle spaces in secure ground-level rooms within the building.  The project would be located immediately 
adjacent to the Pinole Vista Shopping Center, which includes multiple amenities such as a supermarket, gym, and 
restaurants.   This mix of uses allows for accessibility by foot and has a profound effect in terms of vehicle trip 
reduction (estimated at five percent), but is listed separately from the TDM Plan as it is an existing condition.   


Transportation Demand Management (TDM) Plan 


The following section describes the potential TDM measures suggested for the project based on best practices to 
reduce vehicle trip generation for residents and visitors.   


Transit Pass Subsidy 


Transit subsidies can act as strong incentives for residents to use transit for employment, shopping, or leisure trips.  
There is a bus stop roughly 200 feet from the project site that is served by two AC Transit and three WestCAT 
routes.  To encourage transit use, the residential management association can provide residents with either a $40 
monthly WestCAT fixed route pass or enroll the community in AC Transit’s EasyPass program that provides 
discounted bus passes (prices calculated based on AC Transit formula).  Implementation of a transit subsidy 
program would result in an estimated trip reduction of 2.4 percent.   


Rideshare Program 


Carpooling to transit stations, work locations and schools is one of the most common and cost-effective 
alternative modes of transportation and one which both employees and residents can adopt.  There are numerous 
benefits to ridesharing.  Carpooling can reduce peak-period vehicle trips and increase commuters’ travel choices.  
Further, it reduces congestion, road and parking facility costs and pollution emissions.  Carpooling tends to have 
the lowest cost per passenger-mile of any motorized mode of transportation as it makes use of a vehicle seat that 
would otherwise be empty.  Carpooling also provides financial savings to consumers by decreasing fuel and 
parking costs.  


The greatest barrier to carpooling is often simply being able to identify other travelers with the same travel route. 
The most effective approach is to create personalized trip planning information, regardless of mode, for residents. 
However, personalized trip planning is often expensive.  An alternative is services that can assist in ride-matching 
that are less customized.  The most basic publicly available service is 511.org’s free carpool ride-matching service.  
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There are also various private ride-matching providers (e.g. Carma, Zimride, RideAmigos, Via, Scoop) that can 
effectively create carpool networks while making them safe and convenient for their users.   


Implementation of a rideshare program would result in an estimated trip reduction of 0.9 percent.  


Education, Outreach & Marketing 


The residential management association could designate a staff person to act as the Transportation Coordinator 
for this community.  This person would implement and manage the TDM plan and programs.  The Coordinator 
would provide customized transit information to the community’s residents (i.e. nearest bus stops, bus and BART 
timetables, etc.).  New residents would be provided with a welcome packet containing relevant transportation 
information.  The packet could include walking and biking maps of the area, suggested walking routes to nearby 
transit facilities, information on local and regional transit providers, and information on the residential 
organization’s ride-matching services.  It is beneficial to provide a central information center customized for this 
community even though a resident may also locate this information on their own through various online sources.  
The coordinator’s duties can include:  


• Create and distribute resident transportation information welcome packets.
• Maintain and update a virtual bulletin board of transportation information.
• Distribute Contra Costa biking and walking maps and other information.
• Promote and maintain the rideshare program.
• Provide information on transit passes.


Implementation of an education, outreach, and marketing program would result in an estimated trip reduction of 
2.3 percent.  


Bikeshare Program 


Bikeshare programs provide users with shared bicycles that can be used for short periods of time.  Providing 
shared bicycles in a secure area within the development gives residents the opportunity to reach destinations 
without a car that are outside a typical walking distance while forgoing the expense of owning, maintaining, and 
storing a bicycle.  Implementation of an onsite bikeshare program would result in an estimated trip reduction of 
0.1 percent.  


Vehicle Trip Reduction Analysis 


The vehicle trip generation of the project is influenced by the TDM program outlined above.  The publication 
Quantifying Greenhouse Gas Mitigation Measures, California Air Pollution Control Officers Association (CAPCOA), 
2010, includes a methodology to determine the vehicle trip reductions associated with TDM measures.  CAPCOA 
contains multiple citations referencing original research.  For the proposed project, there is a potential 5.6-percent 
trip reduction based on the measures above (not including the impacts from the site’s mix of uses).  Table 1 details 
the reduction by measure.   
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Table 1 – Estimated Vehicle Trip Reduction 


TDM Measure Trip Reduction (%) 


Project Estimate 


Transit Pass Subsidy 2.4% 


Ridesharing Program 0.9% 


Education, Outreach, and Marketing 2.3% 


Bikeshare Program 0.1% 


Total Potential Trip Reduction 5.7% 


Dampened1 5.6% 


Note: 1 Total reduction is dampened to 5.6% to reflect diminishing effectiveness of combined measures 


Thank you for giving W-Trans the opportunity to provide these services.  Please call if you have any questions. 


Sincerely, 


Brian Canepa, TDM-CP 
Principal 


Mark Spencer, PE 
Senior Principal 


MES/bac/PIN003.L4 
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