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Subject: No. 1 Collision Project – CEQA Class 32 Categorical Exemption Memorandum 

 
 
This memorandum serves as the technical documentation of an environmental analysis 
performed by Michael Baker International (Michael Baker) for the No. 1 Collision Project (project), 
located in the City of Costa Mesa.  The intent of the analysis is to document whether the project 
is eligible for a Class 32 Categorical Exemption (CE) under California Environmental Quality Act 
(CEQA) Guidelines Section 15332.  This memorandum provides an introduction, project 
description, and evaluation of the project’s consistency with the requirements for a Class 32 CE.  
The project is also evaluated based on exceptions to categorical exemptions per CEQA 
Guidelines Section 15300.2. 
 
CEQA Guidelines Section 15332 states that a Class 32 CE is allowed when: 
 

a) The project is consistent with the applicable general plan designation and all applicable 
general plan policies as well as with applicable zoning designation and regulations. 

b) The proposed development occurs within city limits on a project site of no more than 
five acres substantially surrounded by urban uses. 

c) The project site has no value as habitat for endangered, rare or threatened species. 
d) Approval of the project would not result in any significant effects relating to traffic, 

noise, air quality, or water quality. 
e) The site can be adequately served by all required utilities and public services. 

 
However, CEQA Guidelines Section 15300.2 lists the following exceptions to categorical 
exemptions: 
 

a) Location.  Classes 3, 4, 5, 6, and 11 are qualified by consideration of where the project 
is to be located – a project that is ordinarily insignificant in its impact on the 
environment may in a particularly sensitive environment be significant.  Therefore, 
these classes are considered to apply all instances, except where the project may 
impact on an environmental resource of hazardous or critical concern where 
designated, precisely mapped, and officially adopted pursuant to law by federal, state, 
or local agencies. 

b) Cumulative Impact.  All exemptions for these classes are inapplicable when the 
cumulative impact of successive projects of the same type in the same place, over 
time is significant. 
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c) Significant Effect.  A categorical exemption shall not be used for an activity where there 
is a reasonable possibility that the activity will have a significant effect on the 
environment due to unusual circumstances. 

d) Scenic Highways.  A categorical exemption shall not be used for a project which may 
result in damage to scenic resources, including but not limited to, trees, historic 
buildings, rock outcroppings, or similar resources, within a highway officially 
designated as a state scenic highway.  This does not apply to improvements which 
are required as mitigation by an adopted negative declaration or certified EIR. 

e) Hazardous Waste Sites.  A categorical exemption shall not be used for a project 
located on a site which is included on any list compiled pursuant to Section 65962.5 
of the Government Code. 

f) Historical Resources.  A categorical exemption shall not be used for a project which 
may cause a substantial adverse change in the significance of a historical resource. 

 
PROJECT LOCATION AND SETTING 
 
The City of Costa Mesa (City) encompasses approximately 16 square miles and is located in the 
western portion of Orange County; refer to Exhibit 1, Regional Vicinity.  Surrounding jurisdictions 
include Santa Ana to the north, Irvine and Newport Beach to the east, Newport Beach to the 
south, and Huntington Beach and Fountain Valley to the west. 
 
The proposed No. 1 Collision facility (the project) is located at 2750 and 2770 Bristol Street in the 
northeastern portion of the City.  As shown on Exhibit 2, Site Vicinity, the site is generally bound 
by a vacant disturbed land to the north, State Route 73 (SR-73) to the east, commercial uses 
across Bristol Street to the west, and a dog daycare to the south.  Regional access to the site is 
provided via SR-73, State Route 55 (SR-55), and Interstate 405 (I-405).  Local access to the site 
is provided via Bristol Street. 
 
EXISTING CONDITIONS 
 
The approximate 1.5-acre project site was formerly used as a car wash and oil change facility, 
and, prior to this, a gasoline service station.  Currently, the car wash and oil change facility are no 
longer in use.  Existing on-site structures include two single-story masonry buildings (totaling 
approximately 12,122 square feet).  Historically, the site was used as a gasoline service station.  
The four former underground storage tanks (USTs) and associated fuel islands have been 
removed from the site.  The site is designated General Commercial with a 0.20 to 0.75 allowed 
floor-area ratio (FAR), and zoned Local Business District (C1).1,2 
 
PROJECT DESCRIPTION 
 
The project proposes the demolition of the existing carwash facility and construction of a 37,485-
square foot luxury high-end collision repair center within a single two-story building; refer to Exhibit 
3, Site Plan.  The ground floor encompasses 31,498 square feet and would include a waiting area, 
offices, body shop areas, detail shop areas, holding bays, mechanical bays, wash bays, 

 
1 City of Costa Mesa, 2015-2035 General Plan Figure LU-3 Land Use Policy Map, June 2016, 

https://www.costamesaca.gov/home/showdocument?id=34712, accessed July 14, 2020. 
2 City of Costa Mesa, City of Costa Mesa Zoning Map, November 1, 2016, 

https://www.costamesaca.gov/home/showdocument?id=7259, accessed July 14, 2020. 
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parts/tools/equipment storage, as well as drive aisle.  The second floor encompasses 5,987 
square feet, including an employee board and training room, offices, employee lunchroom and 
locker room, and parts storage.  The roof would be utilized for employee parking and temporary 
vehicle storage.  For the purposes of FAR considerations, the project proposes a total of 
approximately 37,485 square feet of gross floor area.3   
 
The proposed building would be up to 29 feet in height and would include the following setbacks:  
25-foot front yard setback, 26.6-foot side yard setback to the north, 30-foot side yard setback to 
the south, and 20-foot rear yard setback.   
 
Parking 
 
As shown on Exhibit 3, the project proposes a total of 86 parking spaces on-site, including 38 
standard size parking spaces, 48 temporary vehicle storage spaces, and five bicycle parking 
spaces.  Available surface parking would be accommodated along Bristol Street and the northern 
portion of the project site, which would include 15 customer parking spaces and four temporary 
storage spaces (toward the rear of the property).  Rooftop parking would accommodate 23 
employee parking spaces and 44 temporary vehicle storage spaces.  Rooftop employee parking 
would be segregated from temporary vehicle storage spaces.      
 
Landscaping 
 
Approximately 2,411 square feet of ornamental landscaping is proposed at the project frontage 
along Bristol Street and smaller landscaped areas along the project site perimeter. The project 
also proposes gating with knox box access to allow employees after-hours access.  
 
Operations 
 
The project proposes the operation of a luxury brand collision center specializing in European 
engineered automobiles, such as Mercedes Benz, BMW, Land Rover, and Audi.  Proposed 
automobile services include body repair, service repair, detailing, and carwash services.  The 
facility anticipates generating approximately 8 to 12 customers a day.  Services would be 
accommodated by appointment only.  The business would employ a maximum of 23 persons. 
 
Regular business hours would be from 8:00 a.m. to 5:00 p.m., Monday through Friday.  However, 
after-hours access would be accommodated for employees, as needed.  The project does not 
propose after-hours work/operations.   
 
CONSTRUCTION 
 
Demolition and construction activities are anticipated to occur over a period of 12 months, 
beginning March 2021 through February 2022.  Demolition is anticipated to take approximately 
four weeks, grading would take approximately three weeks, building construction would take 

 
3  Gross floor area is defined as the total building area of all floors within the walls of all structures except 

elevator and other vertical shafts (including stairwells) and elevator equipment areas.  Parking structures are not 
considered building area for the purposes of calculating allowable floor area ratios.  The service drive is counted as 
gross floor area. 
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approximately ten months, and painting would take approximately one month.  Approximately 600 
cubic yards of soil import would be required.  
 
DISCRETIONARY APPROVALS 
 
The proposed collision repair center would be consistent with the site’s C1 zoning; however, the 
project would require Development Review for the proposed building, a Minor Conditional Use 
Permit to accommodate the proposed parking, and a Lot Line Adjustment.  Project approval would 
be determined by the City’s Zoning Administrator.    
 
CLASS 32 EXEMPTION CRITERIA ANALYSIS 
 
Criterion (a) The project is consistent with the applicable general plan designation and 

all applicable general plan policies as well as with applicable zoning 
designation and regulations. 

 
General Plan Consistency 
 
Based on the City of Costa Mesa’s 2015-2035 General Plan (General Plan), the project site is 
designated General Commercial.  Attachment A, Land Use Consistency Table evaluates the 
project’s consistency with applicable General Plan land use policies.  As detailed, the project 
would be consistent with applicable General Plan land use policies. 
 
Zoning Consistency 
 
The City of Costa Mesa Zoning Map zones the project site as Local Business District (C1).  
Pursuant to the Costa Mesa Municipal Code (Municipal Code), the C1 zoning district is intended 
to meet the local business needs of the community by providing a wide range of goods and 
services in a variety of locations throughout the city.  C1 development standards are aimed 
at reducing impacts on surrounding properties, especially in areas near residential uses.  
Municipal Code Table 13-44, Commercial Property Development Standards, details the following 
development standards specific to C1 districts that are applicable to the proposed project.4 
 
Floor Area Ratio.  The General Commercial designation allows a minimum 0.20 FAR and 
maximum 0.75 FAR.  The project involves constructing an approximately 37,485 square-foot 
(gross floor area) two-story collision repair center on an approximately 65,514-square foot site, 
which equates to a 0.57 FAR.  Thus, the project would be consistent with the FAR requirements 
for the General Commercial designation. 
 
Setbacks.  Development in C1 zones are required to have a front yard setback of 20 feet, and 
side yard setbacks of 15 feet on one side and zero on the other except if the side property line is 
adjacent to a residential zone, which would require a side setback from the residential property 
line of two times the proposed building height at all locations.  Additionally, no rear yard setbacks 
are required in C1 zones except if the rear property line is adjacent to a residential zone, which 

 
4 City of Costa Mesa, Commercial Development Standards, June 20, 2012, 

https://www.costamesaca.gov/home/showdocument?id=8425, accessed July 28, 2020. 
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would also require a rear setback from the residential property line of two times the proposed 
building height at all locations, similar to the side setback requirements. 
 
As discussed, the project proposes a 25-foot front yard setback along Bristol Street, 26.6-foot 
side yard setback to the north, 30-foot side yard setback to the south, and 20-foot rear yard 
setback.  The front yard setback would include a landscaped planter area, parking spaces, and 
bicycle parking spaces, and the north side yard setback would include ornamental trees and 
parking spaces.  The project is not adjacent to a residential zone.  As such, the project would 
comply with required front, side, and rear yard setback requirements.  
 
Building Height.  The maximum building height in C1 zones is 30 feet (two stories).  The proposed 
storage buildings would have a height of 29 feet and, thus, would be consistent with the allowed 
building height. 
 
Parking Requirements.  Pursuant to the Municipal Code Table 13-89, Non-Residential Parking 
Standards, retail uses are required to provide four parking space per 1,000 square feet of gross 
floor area with a minimum of 6 spaces.  As such, the project would be required to provide a 
minimum of 130 parking spaces.  
 
As shown on Exhibit 3, the project proposes a total of 86 parking spaces on-site, including 38 
standard size parking spaces and 48 temporary vehicle storage spaces, in addition to providing 
five bicycle parking spaces.  Available surface parking would be accommodated along Bristol 
Street and the northern portion of the project site, which would include 15 customer parking 
spaces and four temporary storage spaces (toward the rear side of the property).  Rooftop parking 
would accommodate 23 employee parking spaces and 44 temporary vehicle storage spaces.  
Rooftop employee parking would be segregated from temporary vehicle storage spaces.     
Therefore, the project would require approval by the City’s Zoning Administrator under the 
proposed Minor Conditional Use Permit.  Upon approval of the Minor Conditional Use Permit, the 
project would provide adequate parking spaces. 
 
As analyzed, the project would be consistent with the General Commercial designation, applicable 
General Plan land use policies, and C1 zone development standards.  Thus, the project would 
meet Criterion (a) requirements. 
 
Criterion (b) The proposed development occurs within city limits on a project site of no 

more than five acres substantially surrounded by urban uses. 
 
The project site is approximately 65,514 square feet, or 1.5 acres, and is located within the City 
of Costa Mesa.  The site is surrounded by disturbed, vacant land to the north, transportation uses 
(SR-73) to the east, commercial uses to the west, and a dog daycare to the south.  As such, the 
project would meet Criterion (b) requirements. 
 
Criterion (c) The project site has no value as habitat for endangered, rare or threatened 

species. 
 
As stated, the project site is in an urbanized area of Costa Mesa and is surrounded by 
transportation and commercial uses.  The project site was formerly used as a carwash and oil 
change facility and is mostly paved, with ornamental trees along the site perimeter.  Given the 
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highly disturbed nature of the project site, the site has no value as habitat for endangered, rare or 
threatened species.  Thus, the proposed project would meet Criterion (c) requirements. 
 
Criterion (d) Approval of the project would not result in any significant effects relating to 

traffic, noise, air quality, or water quality. 
 
Traffic 
 
In September 2013, Senate Bill 743 became effective, which identifies vehicle miles traveled 
(VMT) as the most appropriate CEQA transportation metric for the purposes of CEQA.  The 
Governor’s Office of Planning and Research (OPR) published the Technical Advisory on 
Evaluating Transportation Impacts in CEQA (Technical Advisory), dated December 2018, to 
provide advice and recommendations, which agencies and other entities may use at their 
discretion.  Pursuant to CEQA Guidelines Section 15064.3(b)(3), the Technical Advisory identifies 
screening thresholds that may be utilized by lead agencies to screen out VMT impacts using 
project size, maps, transit availability, and provision of affordable housing.   
 
This analysis is based on the Collision 1 Trip Generation and VMT Memorandum (Trip Generation 
and VMT Memo), prepared by the City’s Department of Public Services/Transportation Services 
Division, dated September 23, 2020; refer to Attachment B, Trip Generation and VMT 
Memorandum).  The Trip Generation and VMT Memo utilizes the Technical Advisory guidance 
and evaluates the project’s potential VMT impacts based on the following VMT screening 
threshold. 
 
Screening Criteria 1: Project Size 
 
Land use projects that generate less than 110 daily trips and local-serving retail projects, defined 
as commercial projects with local-serving retail uses less than 50,000 square feet (i.e. not larger 
regional-serving uses, such as Costco and Walmart), are presumed to have less than significant 
VMT impacts absent substantial evidence to the contrary.  Therefore, these projects are screened 
out from completing a VMT analysis based on project size. 
 
According to the Trip Generation and VMT Memo, the project site is considered a “Very Low 
Traffic Use” of less than three (3) daily trips per 1,000 square feet, based on the project’s FAR of 
0.57.  As such, the project is forecast to generate approximately 94 daily trips.  Thus, the project 
is presumed to have a less than significant VMT impact, as the proposed commercial project 
would generate less than 110 daily trips and would be a local-serving retail project (less than 
50,000 square feet), and is screened out from further VMT analysis.  Impact in this regard are 
less than significant.   
 
Noise  
 
The analysis below is based on Michael Baker’s No. 1 Collision Project Noise Technical 
Memorandum (Noise Memorandum), dated October 8, 2020; refer to Attachment C, Noise 
Memorandum). 
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Short-Term Construction Impacts 
 
Construction activities generally are temporary and have a short duration, resulting in periodic 
increases in the ambient noise environment.  Ground-borne noise and other types of construction-
related noise impacts would typically occur during the clearing and site grading phases.  
Generally, these phases have the shortest duration of all construction phases.  High ground borne 
noise levels and other miscellaneous noise levels can be created during this phase due to the 
operation of graders, tractors, and backhoes.   
 
The nearest sensitive receptors are residential uses (i.e. Bristol Bay Apartments) approximately 
315 feet to the northwest of the project site across Bristol Street.  At this distance, construction 
noise levels could range between approximately 61 dBA and 74 dBA; refer to Noise Memorandum 
Table 4, Maximum Noise Levels Generated by Construction Equipment.  Although sensitive 
receptors may be exposed to increased noise levels during project construction, Municipal Code 
Section 13-279 permits construction activities between 7:00 a.m. to 7:00 p.m. Monday through 
Friday, and 9:00 a.m. to 6:00 p.m. on Saturday.  Construction activities are not allowed on 
Sundays or Federal holidays.  In addition, construction equipment would be used throughout the 
project site and would not be concentrated at the point closest to the sensitive receptors.  Traffic 
noise along Bristol Street would also mask the construction noise.  As such, construction noise 
impacts would be less than significant. 
 
Long-Term Operational Impacts 
 
Mobile Noise  
 
As detailed in Attachment C, the project proposes to develop a luxury high-end collision repair 
center and would result in approximately 94 daily trips based on the Trip Generation and VMT 
Memo.  According to the Costa Mesa General Plan Update Traffic Analysis (February 2016)5, 
Bristol Street south of Bear Street (the nearest roadway segment to the project site) experiences 
approximately 26,000 average daily traffic (ADT).  A doubling in roadway traffic volumes is 
required to generate any noticeable increase in roadway noise levels.6  As such, the project’s 94 
daily trips would result in a negligible increase in daily traffic compared to existing conditions, 
which would not materially affect roadway noise levels within or surrounding the project area.  As 
such, project operational noise would not introduce an intrusive noise source compared to existing 
conditions.  Therefore, noise associated with operational impacts would be less than significant.  
 
Mechanical Noise 
 
The mechanical noise from the project would result from the use of vacuum stations and air 
compressors associated with the project’s auto repair services as well as mechanical equipment 
(i.e., from heating, ventilation and air conditioning [HVAC] units) for the proposed building.  The 
project would perform all auto repair work inside the new building.  Therefore, noise generated 

 
5   City of Costa Mesa, Environmental Impact Report for the 2015-2035 Costa Mesa General Plan, Appendix 

C – Traffic Study, https://www.costamesaca.gov/city-hall/city-departments/development-services/planning/general-
plan/2015-2035-general-plan-eir, accessed September 23, 2020. 

6 It takes a doubling of traffic in order to create a noticeable increase in traffic noise (i.e. 3 dB) per the 
California Department of Transportation, Technical Noise Supplement to the Traffic Noise Analysis Protocol, 
September 2013. 
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from vacuum stations and air compressors would be inaudible at off-site sensitive receptors.  
Typically, HVAC noise is 55 dBA at 50 feet from the source.  The project would site HVAC units 
on eastern side of the rooftop of the building, which would be approximately 555 feet from the 
nearest sensitive receptors to the northwest of project site.  At this distance, HVAC noise would 
be reduced to 34 dBA and would not exceed the City’s most stringent exterior noise standard (50 
dBA between the hours of 11:00 p.m. and 7:00 a.m.) or interior noise standard (45 dBA between 
the hours of 11:00 p.m. and 7:00 a.m.)7 per Municipal Code Section 13-280.  Thus, the proposed 
project would not result in noise impacts to nearby sensitive receptors from on-site mechanical 
equipment (HVAC units).  Impacts in this regard would be less than significant. 
 
Parking Lot Noise 
 
The project would include a total of 86 parking spaces on-site, including 38 standard size parking 
spaces and 48 temporary vehicle storage spaces.  Surface parking spaces would be 
accommodated along Bristol Street and the northern portion of the project site, including 15 
customer parking spaces and four temporary storage spaces.  Rooftop parking would 
accommodate 23 employee parking spaces and 44 temporary vehicle storage spaces. 
 
Noise associated with parking lots is typically not of sufficient volume to exceed community noise 
standards, which are based on a time-averaged scale such as the Community Noise Equivalent 
Level (CNEL) scale.  However, the instantaneous maximum sound levels generated by a car door 
slamming, engine starting up, and car pass-bys may be an annoyance to adjacent noise-sensitive 
receptors.  Estimates of the maximum noise levels associated with some parking lot activities are 
presented in Noise Memorandum Table 5, Typical Noise Levels Generated by Parking Lots.  As 
shown in Noise Memorandum Table 5, parking lot activities can result in noise levels up to 61 
dBA at a distance of 50 feet.  It is noted that parking lot noise are instantaneous noise levels 
compared to noise standards in the CNEL scale, which are averaged over time.  As a result, 
actual noise levels over time resulting from parking lot activities would be far lower than what is 
identified in Noise Memorandum Table 5.  The closest parking spaces would be located 
approximately 345 feet from the nearest sensitive receptors to the northwest of the project site.  
At this distance, parking lot noise would be reduced to 36 dBA and would not exceed the City’s 
most stringent exterior noise standard (50 dBA between the hours of 11:00 p.m. and 7:00 a.m.) 
or interior noise standard (45 dBA between the hours of 11:00 p.m. and 7:00 a.m.)8 per Municipal 
Code Section 13-280.  Therefore, parking lot noise associated with the project is not expected to 
exceed the City’s noise standards and the impacts would be less than significant in this regard.  
 
Ground borne Vibration Impacts 
 
Construction Vibration Impacts 
 
Project construction can generate varying degrees of ground borne vibration, depending on the 
construction procedure and the construction equipment used.  The Federal Transit Administration 
(FTA) has published standard vibration velocities for construction equipment operations.  In 

 
7 Assuming a 20-dBA outdoor-indoor noise attenuation rate per the U.S. Department of Housing and Urban 

Development, The Noise Guidebook, page 14, March 2009. 
8 Ibid. 
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general, the FTA architectural damage criterion for continuous vibrations (i.e., 0.20 inch/second) 
appears to be conservative.   
 
Ground borne vibration decreases rapidly with distance.  As indicated in Noise Memorandum 
Table 6, Typical Vibration Levels for Construction Equipment, based on the FTA data, vibration 
velocities from typical heavy construction equipment operations that would be used during project 
construction range from 0.003 to 0.089 in/sec PPV at 25 feet from the source of activity.  The 
nearest structure is a commercial building located approximately 30 feet to the south of the project 
site.  At the distance of 30 feet, vibration velocities from typical heavy construction equipment 
operations would range from 0.002 to 0.160 in/sec PPV.  Therefore, construction activities would 
not be capable of exceeding the 0.2 in/sec PPV significance threshold for vibration and a less 
than significant impact would occur in this regard. 
 
Operational Vibration Impacts 
 
The proposed collision repair center would not involve activities, such as rail traffic or heavy truck 
operations, that could result in significant ground-borne vibration during operations.  Therefore, 
operations of the proposed project would not result in significant vibration impacts at surrounding 
uses.  A less than significant impact would occur is this regard. 
 
Airport Noise Impacts 
 
The nearest airport to the project site is the John Wayne Airport, located approximately four miles 
to the northeast of the project site at 18601 Airport Way, Santa Ana, CA 92707.  According to the 
Airport Land Use Commission (ALUC) for Orange County’s Airport Environs Land Use Plan for 
John Wayne Airport (AELUP for John Wayne Airport), the project is located within John Wayne 
Airport’s planning area and thus, would be subject to be referred to the ALUC for review, if 
necessary.9  Concerning noise-related impact, however, the project site is located outside of the 
John Wayne Airport 65 dBA noise contour.10  Further, the proposed 29-foot commercial building 
would conform to noise, safety, and height restriction standards set forth by the ALUC and as 
outlined in Section 2.0, Planning Guidelines, and Section 3.0, Land Use Policies, of the AELUP 
for John Wayne Airport.  Impacts in this regard would be less than significant.   
 
Air Quality   
 
The analysis below is based on Michael Baker’s No. 1 Collision Project – Air Quality Technical 
Memorandum (Air Quality Memorandum), dated October 8, 2020; refer to Attachment D, Air 
Quality Memorandum).   
 
Air Quality Plan Consistency 
 
The City is located within the South Coast Air Basin (Basin), which is under the South Coast Air 
Quality Management District’s (SCAQMD) jurisdiction.  On March 3, 2017, the SCAQMD 

 
9  Airport Land Use Commission, Airport Environs Land Use Plan for John Wayne Airport, amended April 

17, 2008. 
10 John Wayne Airport, John Wayne Airport 2019 Annual 60-75 (5 dB intervals) CNEL Noise Contours, 

https://www.ocair.com/reportspublications/AccessNoise/noiseabatementquarterly/2019/na2019-q4.pdf, accessed 
September 2, 2020. 
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Governing Board adopted the 2016 Air Quality Management Plan for the South Coast Air Basin 
(2016 AQMP).  The 2016 AQMP incorporates the latest scientific and technical information and 
planning assumptions, including the latest applicable growth assumptions, updated emission 
inventory methodologies for various source categories.  Additionally, the 2016 AQMP utilized 
information and data from the Southern California Association of Government’s (SCAG) and its 
2016-2040 Regional Transportation Plan/Sustainable Communities Strategy (2016 RTP/SCS).  
While SCAG has recently adopted the 2020-2045 RTP/SCS (Connect SoCal), SCAQMD has not 
released an updated AQMP.  As such, this consistency analysis is based off the 2016 AQMP and 
the RTP/SCS that was adopted at the time, the 2016-2040 RTP/SCS.  The SCAQMD considers 
projects that are consistent with the AQMP, which is intended to bring the Basin into attainment 
for all criteria pollutants, to also have less than significant cumulative impacts. 
 
Criteria for determining consistency with the AQMP are defined by several indicators.  As detailed 
in Attachment D, the project’s short-term construction, long-term operational, and localized air 
emissions for carbon monoxide (CO), nitrous oxides (NOX), and particulate matter (PM10 and 
PM2.5) would not exceed SCAQMD thresholds.  Therefore, the proposed project would not result 
in an increase in the frequency or severity of existing air quality violations, cause or contribute to 
new air quality violations, or delay timely attainment of air quality standards or the interim 
emissions reductions specified in the 2016 AQMP.   
 
The proposed project is consistent with the General Plan designation and development density 
planned for the project site.  Furthermore, with approval of a Minor Conditional Use Permit to 
accommodate the proposed parking, the proposed project would also be consistent with the 
zoning for the project site.  The project does not include the removal or addition of residences and 
population forecasts would not be altered by the project.   Therefore, the project would not exceed 
the population or job growth projections used by the SCAQMD to develop the 2016 AQMP.  
Overall, project construction and operations would not require mitigation related to air quality 
emissions and would be consistent with SCAQMD and SCAG’s goals and policies and is 
considered consistent with the 2016 AQMP. 
 
Short-Term Construction Impacts 
 
The project involves construction activities associated with demolition, grading, building 
construction, paving, and architectural coating applications.  The project would be constructed 
over approximately 12 months, beginning in March 2021.  Grading activities would require 
approximately 600 cubic yards of soil import.  In accordance with the SCAQMD Guidelines, the 
California Emissions Estimator Model version 2016.3.2 (CalEEMod) was utilized to model 
construction emissions for reactive organic gas (ROG), NOX, CO, sulfur oxides (SOX), PM10, and 
PM2.5.  As indicated in Air Quality Memorandum Table 3, Short-Term Construction Emissions, the 
project’s total construction emissions for all criteria pollutants would be below the SCAQMD 
significance thresholds, including those currently designated as nonattainment in the Basin 
(PM2.5, PM10, and ozone [O3] precursors [NOx and ROG]).  Thus, total construction related air 
emissions would be less than significant. 
 
Long-Term Operational Impacts 
 
Long-term project operations would generate mobile, area, and energy source emissions.  
Project-generated vehicle emissions were estimated using CalEEMod as well as the California 
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Air Resources Board (CARB) EMission FACtor Model 2017 (EMFAC2017).  Based on the Trip 
Generation and VMT Memo, the proposed project would generate approximately 94 daily vehicle 
trips.  Area source emissions would be generated from consumer products, architectural coating, 
hearths, and landscaping, and energy source emissions would be generated as a result of 
electricity and natural gas usage associated with the project.  As indicated in Air Quality 
Memorandum Table 4, Long-Term Operational Air Emissions, the project’s long-term operational 
emissions would not exceed the SCAQMD thresholds for any criteria pollutants, including those 
currently designated as nonattainment in the Basin (PM2.5, PM10, and O3 precursors [NOx and 
ROG]).  Thus, long-term operational air quality impacts would be less than significant in this 
regard. 
 
Air Quality Health Impacts 
 
Adverse health effects induced by criteria pollutant emissions are highly dependent on a multitude 
of interconnected variables (e.g., cumulative concentrations, local meteorology and atmospheric 
conditions, and the number and character of exposed individual [e.g., age, gender]).  In particular, 
O3 precursors, VOCs and NOX, affect air quality on a regional scale.  Health effects related to O3 
are therefore the product of emissions generated by numerous sources throughout a region.   
 
As noted in the Brief of Amicus Curiae by the SCAQMD (April 6, 2015) for the Sierra Club vs. 
County of Fresno11, the SCAQMD acknowledged it would be extremely difficult, if not impossible 
to quantify health impacts of criteria pollutants for various reasons including modeling limitations 
as well as where in the atmosphere air pollutants interact and form.  Further, as noted in the Brief 
of Amicus Curiae by the San Joaquin Valley Air Pollution Control District (SJVAPCD) (April 13, 
2015) for the Sierra Club vs. County of Fresno12, SJVAPCD acknowledged that currently available 
modeling tools are not equipped to provide a meaningful analysis of the correlation between an 
individual development project’s air emissions and specific human health impacts. 
 
As such, the SCAQMD concludes that it is not currently possible to accurately quantify O3-related 
health impacts caused by NOX or VOC emissions from relatively small projects (defined as 
projects with regional scope) due to photochemistry and regional model limitations.  Thus, as the 
project would not exceed SCAQMD thresholds for construction and operational air emissions, the 
project would have a less than significant impact for air quality health impacts. 
 
Sensitive Receptors 
 
The nearest sensitive receptors are residential uses (i.e. Bristol Bay Apartments) located 
approximately 315 feet to the northwest of the project site across Bristol Street.  In order to identify 
impacts to sensitive receptors, the SCAQMD recommends addressing localized significance 
thresholds for construction and operations impacts (stationary sources only).   

 
11  South Coast Air Quality Management District, Application of the South Coast Air Quality Management 

District for Leave to File Brief of Amicus Curiae in Support of Neither Party and Brief of Amicus Curiae.  In the Supreme 
Court of California. Sierra Club, Revive the San Joaquin, and League of Women Voters of Fresno v. County of Fresno, 
2014. 

12  San Joaquin Valley Air Pollution Control District, Application for Leave to File Brief of Amicus Curiae Brief 
of San Joaquin Valley Unified Air Pollution Control District in Support of Defendant and Respondent, County of Fresno 
and Real Party In Interest and Respondent, Friant Ranch, L.P. In the Supreme Court of California. Sierra Club, Revive 
the San Joaquin, and League of Women Voters of Fresno v. County of Fresno, 2014. 
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Construction Localized Significance Thresholds 
 
Air Quality Memorandum Table 5, Localized Significance of Construction Emissions, shows the 
localized construction-related emissions for NOX, CO, PM10, and PM2.5 compared to the localized 
significance thresholds (LST) for Source Receptor Area (SRA) 18, North Coastal Orange County.  
As shown, the project’s localized construction emissions would not exceed the LSTs for SRA 18.  
Therefore, localized significance impacts from construction would be less than significant. 
 
Operational Localized Significance Thresholds 
 
According to the SCAQMD’s Final Localized Significance Threshold Methodology (dated June 
2003 [revised 2008]), LSTs would apply to the operational phase of a proposed project if the 
project includes stationary sources or attracts mobile sources that may spend extended periods 
queuing and idling at the site (e.g., warehouse or transfer facilities).  The proposed project does 
not include such uses.  Thus, due to the lack of such emissions, no long-term localized 
significance threshold analysis is necessary.  Operational LST impacts would be less than 
significant in this regard. 
 
Carbon Monoxide Hotspots 
 
CO emissions are a function of vehicle idling time, meteorological conditions, and traffic flow.  
Under certain extreme meteorological conditions, CO concentrations near a congested roadway 
or intersection may reach unhealthful levels (i.e., adversely affecting residents, school children, 
hospital patients, the elderly, etc.).  The Basin is designated as an attainment/maintenance area 
for the Federal CO standards and an attainment area for State standards.  In 2007, the Basin was 
re-designated as attainment and CO is no longer addressed in the SCAQMD’s AQMP.  The Basin 
is designated as an attainment/maintenance area for the Federal CO standards. 
 
A detailed CO analysis was conducted in the Federal Attainment Plan for Carbon Monoxide (CO 
Plan) for the SCAQMD’s 2003 Air Quality Management Plan, which is the most recent AQMP that 
addresses CO concentrations.  The locations selected for microscale modeling in the CO Plan 
are worst-case intersections in the Basin and would likely experience the highest CO 
concentrations.  Thus, CO analysis within the CO Plan is utilized in a comparison to the proposed 
project, since it represents a worst-case scenario with heavy traffic volumes within the Basin. 
 
Of these locations, the Wilshire Boulevard/Veteran Avenue intersection in Los Angeles County 
experienced the highest CO concentration (4.6 parts per million [ppm]), which is well below the 
35-ppm 1-hr CO Federal standard.  The Wilshire Boulevard/Veteran Avenue intersection is one 
of the most congested intersections in Southern California with an ADT volume of approximately 
100,000 vehicles per day.  As the CO hotspots were not experienced at the Wilshire 
Boulevard/Veteran Avenue intersection, it can be reasonably inferred that CO hotspots would not 
be experienced at any intersections within the City near the project site due to the comparatively 
low volume of traffic (a maximum of 94 average daily trips) that would occur as a result of project 
implementation.  Therefore, impacts would be less than significant in this regard. 
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Odors 
 
California Health & Safety Code, Division 26, Part 4, Chapter 3, Section 41700 prohibit the 
emission of any material which causes nuisance to a considerable number of persons or 
endangers the comfort, health, or safety of the public.  Projects required to obtain permits from 
SCAQMD, typically industrial and some commercial projects, are evaluated by SCAQMD staff for 
potential odor nuisance and conditions may be applied (or control equipment required) where 
necessary to prevent occurrence of public nuisance.  The proposed project would not require 
such a permit from SCAQMD. 
 
According to the SCAQMD CEQA Air Quality Handbook, land uses associated with odor 
complaints typically include agricultural uses, wastewater treatment plants, food processing 
plants, chemical plants, composting, refineries, landfills, dairies, and fiberglass molding.  The 
proposed project does not include any uses identified by the SCAQMD as being associated with 
odors.  Construction activities associated with the project may generate detectable odors from 
heavy-duty equipment exhaust and architectural coatings.  However, construction-related odors 
would be short-term in nature and cease upon project completion.  In addition, the project would 
be required to comply with the California Code of Regulations, Title 13, Sections 2449(d)(3) and 
2485, which minimizes the idling time of construction equipment either by shutting it off when not 
in use or by reducing the time of idling to no more than five minutes.  This would further reduce 
the detectable odors from heavy-duty equipment exhaust.  The project would also comply with 
the SCAQMD Regulation XI, Rule 1113 – Architectural Coating, which would minimize odor 
impacts from ROG emissions during architectural coating.  Therefore, the project would not emit 
emissions, including odors, adversely affecting a substantial number of people and impacts would 
be less than significant.   
 
Water Quality   
 
As part of Section 402 of the Clean Water Act (CWA), the Environmental Protection Agency has 
established regulations under the National Pollutant Discharge Elimination System (NPDES) 
program to control direct stormwater discharges.  In California, the State Water Regional Control 
Board (SWRCB) administers the NPDES permitting program and is responsible for developing 
NPDES permitting requirements.  The NPDES program regulates industrial pollutant discharges, 
which include construction activities.  The SWRCB works in coordination with the Regional Water 
Quality Control Boards (RWQCB) to preserve, protect, enhance, and restore water quality.  The 
project site is within the jurisdiction of the Santa Ana RWQCB.  The Santa Ana RWQCB 
addresses the obligation to implement the CWA by periodically issuing permits for the County of 
Orange and the incorporated cities of Orange County. 
 
In May 2009, the Santa Ana RWQCB issued Order R8-2009-0030 (NPDES No. CAS618030, as 
amended by Order No. R8-2010-0062), Waste Discharge Requirements for the County of 
Orange, Orange County Flood Control District, and the Incorporated Cities of Orange County 
within the Santa Ana Region Areawide Urban Storm Water Runoff (Orange County MS4 Permit).  
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The City of Costa Mesa is a co-permittee on the Orange County MS4 Permit and is required to 
adhere to the CWA requirements.13 
 
The project site is predominantly paved.  No underground storm drains existing on-site and 
existing drainage flows from the southeast corner of the site to the north and west.  On-site 
stormwater runoff is collected in a v-gutter and directed into Bristol Street, then flow southerly 
towards an existing City storm drain catch basin on the east side of the Bristol Street.  As detailed 
in the project’s County of Orange/Santa Ana Region Priority Project Water Quality Management 
Plan (WQMP), prepared by Jones, Cahl & Associates, dated July 27, 2020, development of the 
proposed project would nominally decrease impervious surfaces from approximately 94.8 to 93.9 
percent (a 0.9 percent decrease); refer to Attachment E, Water Quality Management Plan.   
 
Currently, on-site drainage would sheet flow from the southeast corner of the site to the north and 
west to be collected in a v-gutter, before being directed into Bristol Street through a curb drain.  
Runoff would then be directed south to an existing storm drain catch basin on the east side of the 
Bristol Street.  The proposed drainage would continue to follow the existing on-site drainage 
conditions.  Drainage would flow from a high point at the southeast corner of the project site to 
the two proposed on-site bioretention planters with underdrains, which would remove pollutants 
of concern, in the northwest corner of the site.  After biotreatment, the treated runoff would flow 
to a proposed storm drain manhole that would pump the treated runoff out to Bristol Street, where 
the runoff would continue on its original path to a storm drain catch basin along the street. 
 
In addition, the project Applicant would be required to implement several non-structural and 
structural best management practices (BMPs) as detailed in the WQMP pursuant to the MS4 
Permit requirement.  Non-structural BMPs required of the project include, among others, 
education for property owners, tenants, and occupants; activity restrictions (e.g., prohibiting 
vehicle washing, maintenance, or repair on-site; common area landscape management; BMP 
maintenance; Uniform Fire Code implementation; common area litter control; employee training; 
and street sweeping in private streets and parking lots.  Structural BMPs required of the project 
include designated trash and waste storage areas, implementation of water efficient irrigation 
systems and landscape design, water conservation, smart controllers, and source control; and 
installation of maintenance bays.  Overall, project development would not substantially change 
the permeability or hydrology of the site as the proposed impervious surfaces would decrease by 
approximately 0.9-percent and drainage path and runoff exiting the site would be similar to 
existing conditions; refer to Section II, Project Description, of the WQMP.  Additionally, the two 
bioretention planters along the project frontage would remove stormwater runoff pollutants prior 
to flows leaving the site and entering the City’s drainage facilities in Bristol Street, which would 
improve water quality compared to the existing conditions.  Therefore, the project would not 
generate additional stormwater runoff and would not degrade the quality of runoff from the site. 
 
Conclusion 
 
As detailed above, construction and operations of the project would result in less than significant 
impacts related to traffic, noise, air quality, and water quality.  Overall, the project would meet 

 
13 California Regional Water Quality Control Board Santa Ana Region, Order No. R8-2009-0030, NPDES No. 

CAS618030, As amended by Order No. R8-2010-0062, Waste Discharge Requirements for the County of Orange, 
Orange County Flood Control District and the Incorporated Cities of Orange County within the Santa Ana Region 
Areawide Urban Storm Water Runoff, May 2009. 
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Criterion (d) requirements. 
 
Criterion (e) The site can be adequately served by all required utilities and public 

services. 
 
The project site is currently served by existing utilities and public services. Similar to adjacent 
uses, the City of Costa Mesa Public Services Department would provide wastewater and storm 
water services, and oversee solid waste collection services for commercial waste collection and 
recycling, and Mesa Water District would provide water services at the project site.  Additionally, 
Southern California Edison and Southern California Gas Company would provide electricity and 
gas services, respectively.   
 
The project would install utility improvements on-site to connect to existing utility infrastructure.  
The project Applicant would also be responsible for paying connection fees to utility providers.  
As the project is consistent with the land use designation and density for the site, payment of 
standard sewer connection fees and ongoing user fees would ensure that sufficient capacity is 
available.  As such, the project would meet Criterion (e) requirements.  
 
EXCEPTIONS TO CATEGORICAL EXEMPTIONS ANALYSIS 
 
The following are exceptions to the Class 32 Categorical Exemption: 
 
Exception (a) A categorical exemption shall not be used for a project under Classes 3, 4, 

5, 6, and 11, if the project may impact on an environmental resource of 
hazardous or critical concern where designated, precisely mapped, and 
officially adopted pursuant to law by federal, state, or local agencies. 

 
The project is proposing a categorical exemption under Class 32.  Therefore, Exception (a) would 
not apply to the project. 
 
Exception (b) A categorical exemption shall not be used for a project when the cumulative 

impact of successive projects of the same type in the same place, over time 
is significant. 

 
The project proposes a high-end collision repair center within an existing commercial area of the 
City.  No successive projects of the same type in the same place would occur over time.  The 
project is consistent with applicable General Plan land use policies and, with approval of a Minor 
Conditional Use Permit to accommodate the proposed parking, is permitted under the City’s 
Zoning Code.  Therefore, potential cumulative effects are not anticipated and Exception (b) would 
not apply to the project. 

 
Exception (c) A categorical exemption shall not be used for an activity where there is a 

reasonable possibility that the activity will have a significant effect on the 
environment due to unusual circumstances. 

 
The project would not result in any significant effects on the environment due to unusual 
circumstances.  The project site was formerly used as a carwash and oil change facility and is 
located in a commercial area of Costa Mesa.  The site is not located within a sensitive resource 
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area and no site-specific environmental constraints, such as biological resources, cultural 
resources, geology and soils, and hazards and hazardous materials exist on-site.  The project is 
a permitted use under the site’s General Commercial designation and would meet all development 
standards under the C1 zoning district with approval of a Minor Conditional Use Permit to 
accommodate the proposed parking.  Therefore, Exception (c) would not apply to the proposed 
project. 

 
Exception (d) A categorical exemption shall not be used for a project which may result in 

damage to scenic resources, including but not limited to, trees, historic 
buildings, rock outcroppings, or similar resources, within a highway 
officially designated as a State scenic highway. 

 
Based on the California Department of Transportation’s California Scenic Highway Mapping 
System, there are no scenic highways near the project site.14  The closest officially designated or 
eligible State scenic highway is Highway 1 (Coast Highway) located approximately four miles to 
the south.  Given the distance of the project site to Coast Highway and intervening topography, 
vegetation, and structures, the project would not be visible from Coast Highway.  As such, the 
proposed project would have no impact on scenic resources within a State scenic highway and 
Exception (d) would not apply. 

 
Exception (e) A categorical exemption shall not be used for a project located on a site 

which is included on any list complied pursuant to Section 65962.5 of the 
Government Code. 

 
Government Code Section 65962.5 requires the Department of Toxic Substance Control and 
State Water Resources Control Board to compile and update a regulatory sites listing (per the 
criteria of the Section).  The California Department of Health Services is also required to compile 
and update, as appropriate, a list of all public drinking water wells that contain detectable levels 
of organic contaminants and that are subject to water analysis pursuant to Health and Safety 
Code Section 116395.  Section 65962.5 requires the local enforcement agency, as designated 
pursuant to Section 18051 of Title 14 of the California Code of Regulations (CCR), to compile, as 
appropriate, a list of all solid waste disposal facilities from which there is a known migration of 
hazardous waste. 
 
The project site is not currently listed pursuant to Government Code Section 65962.5 (Cortese 
List).15  The project site (2750 Bristol Street) was previously listed on the California Department 
of Toxic Substance Control Hazardous Waste and Substances’ (DTSC’s) Cortese List.  This 
former case was a result of a past release from multiple underground storage tanks (USTs) 
associated with a former gasoline service station that was present on-site before the current car 
wash facility. 
 
As detailed in the project’s Additional Phase II Environmental Site Assessment, Installation of 
Groundwater Monitoring Well, & Groundwater Sampling Report 1st Quarter 2006 at South Pacific 
Car Wash, 2750 South Bristol Street, Costa Mesa, CA 92626, prepared by Western 

 
14 California Department of Transportation, California Scenic Highway Mapping System, 

http://www.dot.ca.gov/hq/LandArch/16_livability/scenic_highways/index.htm, accessed August 3, 2020. 
15 California Environmental Protection Agency, Cortese Listing, https://calepa.ca.gov/sitecleanup/corteselist/, 

accessed July 17, 2020. 
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Environmental Engineers Co., dated April 37, 2006, soil, soil vapor, and groundwater beneath the 
project site have been impacted by petroleum hydrocarbons and fuel oxygenates as a result of 
leaked USTs associated with the former gasoline service station’s operation; refer to Attachment 
F, Hazardous Material Documentation.  Multiple subsurface investigations and groundwater 
monitoring events were conducted on-site following the removal of USTs, dispenser islands, and 
product piping associated with the former gasoline service station in 2003.  Elevated 
concentrations of hydrocarbons, including total petroleum hydrocarbons as gasoline (TPHg), 
tertiary-amyl methyl ether (TAME), and methyl tertiary-butyl ether (MTBE) in excess of regulatory 
screening levels were detected in soil and groundwater beneath the site.  As a result, remediation 
system (In-Situ Air Sparging with Soil Vapor Extraction [SVE]) was installed on-site in 2005.  The 
remediation system featured three soil vapor extraction wells as well as numerous groundwater 
monitoring wells from prior investigations.  Hydrocarbon concentrations in groundwater continued 
to decrease in subsequent testing as a result of the remediation, and benzene, toluene, 
ethylbenzene, total xylenes, ethyl tertiary-butyl ether (ETBE), di-isopropyl ether (DIPE), TAME, 
and tertiary-butyl alcohol (TBA) have not been detected in groundwater since 2006.  Results from 
the last groundwater monitoring event in March 2010 indicated the absence of elevated 
concentrations of petroleum hydrocarbons or fuel oxygenates in soil or groundwater samples 
collected on-site.  The Orange County Health Care Agency (OCHCA) issued a case closure letter 
dated June 4, 2010 to indicate that the impacted soil, soil vapor, and groundwater as result of the 
former gasoline service station have been remediated to levels below regulatory screening levels.  
The case closure summary (as part of the closure letter) indicates that the corrective action would 
protect public health for the commercial land use (automobile services).   
 
Additional consultation with Mearns Consulting LLC was conducted to consider the project as 
proposed.  Based on a letter from Mearns Consulting LLC dated August 13, 2020 (refer to 
Attachment F), the OCHCA case closure letter from 2010 is applicable to the proposed project, 
since the land use (automotive) has not changed.16  Therefore, the proposed project is 
encompassed in the context of what was described in the OCHCA case closure letter dated June 
4, 2010.  As such, the project site is no longer listed on the DTSC’s Cortese List pursuant to 
Government Code Section 65962 and Exception (e) would not apply.   
 
It is acknowledged that the proposed project would be required to comply with all existing laws 
and regulations governing the use/handling/transport of hazardous materials, including those 
imposed by the OCHCA.  With compliance with existing federal, state, and local laws and 
regulations, impacts in this regard would be less than significant. 

 
Exception (f) A categorical exemption shall not be used for a project which may cause a 

substantial adverse change in the significance of a historical resource. 
 
According to the City’s Draft Environmental Impact Report for the Year 2015–2035 General Plan 
(General Plan EIR) Table CUL-1, City of Costa Mesa Historic Resources Inventory, the project 
site is not identified as a historical resource.  Thus, the building is not likely to yield information 
important in prehistory or history, or embody distinctive characteristics of a type, period, or method 
of construction, possess high artistic value, or represent a significant and distinguishable entity.  
As such, demolition of the existing building as part of the proposed project would not result in a 

 
16 Mearns Consulting LLC, Additional Information, 2750 Bristol Street, Costa Mesa, California 92626, 

August 13, 2020.  
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substantial adverse change in the significance of a historic resource and Exception (f) would not 
apply. 
 
CONCLUSION 
 
Based on this analysis, the proposed No. 1 Collision Project meets all criteria for a Class 32 
Categorical Exemption pursuant to CEQA Guidelines Section 15332. 
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No.1 Collision Center Project 
CEQA Class 32 Categorical Exemption Memorandum 

Attachment A 
Land Use Consistency Table 

 
Applicable General Plan Land Use Policies Project Consistency 

Goal LU-2: Preserve and Protect Residential Neighborhoods 
Objective LU-2A. Promote land use patterns and development that contribute to community and neighborhood identity. 
Policy LU-2.9: Require appropriate building setbacks, 
structure orientation, and placement windows to consider the 
privacy of adjacent residential structures within the same 
project and on adjacent properties. 

Consistent.  The project site is generally bound by a vacant 
disturbed land to the north, State Route 73 (SR-73) to the east, 
commercial uses across Bristol Street to the west, and a dog 
daycare to the south; refer to Exhibit 2, Site Vicinity.  The 
project site is not located adjacent to residential structures.  As 
such, the project would be consistent with this policy.   

Goal LU-3:  Development that Maintains Neighborhood Integrity and Character 
Objective LU-3A. Establish policies, standards, and procedures to minimize blighting influences, and maintain the integrity of 
stable neighborhoods. 
Policy LU-3.8:  Ensure that new development reflects existing 
design standards, qualities, and features that are in context 
with nearby development and surrounding residential 
neighborhoods. 

Consistent.  The proposed luxury collision repair center would 
be constructed with concrete blocks in various colors and 
finishes.  Large garage doors would contrast the concrete 
building exterior and be made of glass and polished metal.  
Given the nature of the proposed use, the building interiors 
would have an industrial aesthetic with exposed unfinished 
concrete.  The project would also be consistent with applicable 
development standards for C1 zoning districts as detailed 
under the analysis for Criterion (a) Zoning Consistency.  
Further, the project requires design review by the City’s Zoning 
Administrator to determine whether the project meets existing 
development and design standards.  Approval of the design 
review would ensure the project is developed in context with 
nearby industrial and commercial development in terms of 
design standards, qualities, and features.  The project would 
be consistent in this regard.  

Policy LU-3.10:  Minimize effects of new development on the 
privacy and character of surrounding neighborhoods. 

Consistent.  Refer to Policies LU-2.9 and LU-3.8.   

Policy LU-3.12:  Ensure that new development reflects existing 
design standards, qualities, and features that are in context 
with nearby development. 

Consistent.  Refer to Policy LU-3.8. 

Policy LU-3.16:  The City shall refer certain projects to the 
Airport Land Use Commission for Orange County, as required 
by Section 21676 of the California Public Utilities Code to 
determine consistency of the project(s) with the Airport 
Environs Land Use Plan for John Wayne Airport. 

Consistent.  According to the Airport Land Use Commission 
(ALUC) for Orange County’s Airport Environs Land Use Plan 
for John Wayne Airport (AELUP for John Wayne Airport), the 
project is located within John Wayne Airport’s planning area 
and thus, would be subject to the ALUC for review, if 
necessary.  However, the proposed project is consistent with 
the General Plan designation for the site, and the project site 
is located outside of the John Wayne Airport 65 dBA noise 
contour.  Further, the proposed 29-foot commercial building  
would conform to noise, safety, and height restriction 
standards set forth by the ALUC and as outlined in Section 
2.0, Planning Guidelines, and Section 3.0, Land Use Policies, 
of the AELUP for John Wayne Airport.  Refer to Criterion (d) 
for further discussion on the project’s potential impacts on 
noise.  As such, the project would be consistent in this regard. 
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Goal LU-4: New Development that is Sensitive to Costa Mesa’s Environmental Resources 
Objective LU-4A.  Encourage new development and redevelopment that protects and improves the quality of Costa Mesa’s 
natural environment and resources. 
Policy LU-4.1:  Ensure that appropriate watershed protection 
activities are applied to all new development and significant 
redevelopment projects that are subject to the National 
Pollutant Discharge Elimination System Stormwater Permit 
during the planning, project review, and permitting processes. 

Consistent.  As discussed in Criteria (d), the project would be 
required to comply with the Santa Ana Regional Water Quality 
Resource Board’s Waste Discharge Requirements for the 
County of Orange, Orange County Flood Control District, and 
the Incorporated Cities of Orange County within the Santa Ana 
Region Areawide Urban Storm Water Runoff (Orange County 
MS4 Permit) requirement.  The project would be required to 
implement several non-structural and structural best 
management practices (BMPs) as detailed in the project’s 
County of Orange/Santa Ana Region Priority Project Water 
Quality Management Plan (WQMP).  Further, the project 
would include two on-site low impact development (LID) 
bioretention planters with underdrains, which would remove 
pollutants of concern while keeping a low footprint and overall 
maintenance schedule.  As such, the project would be 
consistent in this regard. 

Policy LU-4.4:  Promote site development that limits impact on 
and protects the natural integrity of topography, drainage 
systems, and water bodies, and protect the integrity of the bluff 
crest.   

Consistent.  As discussed in Criterion (d), the proposed project 
would not adversely impact topography, drainage systems, 
and water bodies, or the integrity of the bluff crest.  The project 
would be consistent in this regard. 

Policy LU-4.5:  Promote integration of stormwater quality 
protection into construction and post-construction activities, as 
required by the NPDES Stormwater Permit and the City’s 
Local Implementation Plan. 

Consistent.  Refer to Policy LU-4.1. 

Policy LU-4.6:  Incorporate the principles of sustainability into 
land use planning, infrastructure, and development processes 
to reduce greenhouse gas emissions consistent with State 
goals. 

Consistent.  The project would be consistent with 2019 Title 
24 Standards and 2019 California Green Building Standards 
Code (CALGreen Code), which includes building efficiency, 
energy efficiency, and water efficiency features.  In addition, 
as discussed in Criterion (d), the project is an infill 
development located across the street of a local bus stop 
serving Orange County Bus Route 57.  The project would also 
provide five bicycle parking spaces on-site to promote an 
alternative transportation option for employees.  These 
features would promote sustainability and reduce GHG 
emissions. 

Goal LU-5: Adequate Community Services, Transportation System, and Infrastructure to Meet Growth 
Objective LU-5A. Ensure availability of adequate community facilities and provision of the highest level of public services 
possible, taking into consideration budgetary constraints and effects on the surrounding area. 
Policy LU-5.10: Building densities/intensities for proposed new 
development projects shall not exceed the trip budget for 
applicable land use classifications, as identified in the Land 
Use Element.  Building intensities for proposed new 
development projects shall not exceed the applicable floor 
area standards, except for the following conditions:  
 
(a) Limited deviations from the graduated floor-area ratio 
standards for the commercial and industrial land use 
designations may be approved through a discretionary review 
process.  No deviation shall exceed a 0.05 increase in the FAR 
in the moderate traffic category, and no deviation shall be 
allowed in the very low, low, and high traffic categories.  
Deviations from the FAR standards shall not cause the daily 
trip generation for the property to be exceeded when 

Consistent.  According to the City’s Municipal Code Table 13-
44, Commercial Property Development Standards, the Very 
Low Traffic FAR of 0.75 or less applies to the proposed project 
(since the project site is designated as General Commercial).  
The General Commercial designation allows a minimum 0.20 
FAR and maximum 0.75 FAR.  The project involves 
constructing an approximately 37,485 square-foot (gross floor 
area) two-story collision repair center on an approximately 
65,514-square foot site, which equates to a 0.57 FAR.  Thus, 
the project would be consistent with the FAR requirements for 
the General Commercial designation.  Thus, the project would 
be consistent with the allowed FAR and would not result in a 
deviation in the very low traffic category.   
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compared to the existing daily trip generation for the site 
without the proposed project or maximum allowable traffic 
generation for the Moderate Traffic FAR category, whichever 
is greater. 
 
(b) Additions to existing nonconforming nonresidential 
developments may be allowed if the additions do not affect the 
overall traffic generation characteristics of the development 
and if the additions do not substantially affect the existing 
height and bulk of the development.  Additions to 
nonresidential developments shall be limited to those land 
uses with traffic generation rates based on variables other 
than building area square footage.  Examples of such 
additions include, but are not limited to: 1) Hotels/motels: 
Increases in the size of hotel rooms or lobbies where no 
increase in the total number of rooms is proposed, and 2) 
theaters: Increases to “back-stage” support areas or lobbies 
where no increase in the total number of seats is proposed. 
 
(c) In the above conditions, the new development shall be 
compatible with surrounding land uses. 
 
(d) Additional criteria for approving deviations from the FAR 
standards may be established by policy of the City Council. 
Source:  City of Costa Mesa, 2015-2035 General Plan, 2016. 
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5 Hutton Centre Drive, Suite 500 | Santa Ana, CA 92707 

Office: 949.472.3505 | Fax: 949.472.8373 

 

Noise Technical Memorandum 
 
 
To:  Mel Lee, City of Costa Mesa  
 
From:  Zhe Chen, Michael Baker International 
 
Date:  October 21, 2020 
 
Subject: No.1 Collision Project – Noise Technical Memorandum 

 
 
PURPOSE 
 
The purpose of this technical memorandum is to evaluate potential short- and long-term noise 
and groundborne vibration impacts as a result of the proposed No.1 Collision Project (project), 
located in Costa Mesa, California.   
 
PROJECT LOCATION  
 
The City of Costa Mesa (City) encompasses approximately 16 square miles and is located in the 
western portion of Orange County.  Surrounding jurisdictions include Santa Ana to the north, 
Irvine and Newport Beach to the east, Newport Beach to the south, and Huntington Beach and 
Fountain Valley to the west. 
 
The proposed project is located at 2750 and 2770 Bristol Street in the northeastern portion of the 
City.  The site is generally bound by a vacant disturbed land to the north, State Route 73 (SR-73) 
to the east, commercial uses across Bristol Street to the west, and a dog daycare to the south.  
Regional access to the site is provided via SR-73, State Route 55 (SR-55), and Interstate 405 (I-
405).  Local access to the site is provided via Bristol Street. 
 
EXISTING CONDITIONS 
 
The approximate 1.5-acre project site was formerly used as a car wash and oil change facility, 
and, prior to this, a gasoline service station.  Currently, the car wash and oil change facility are no 
longer in use.  Existing on-site structures include two single-story masonry buildings (totaling 
approximately 12,122 square feet).  Historically, the site was used as a gasoline service station.  
The four former underground storage tanks (USTs) and associated fuel islands have been 
removed from the site.  The site is designated General Commercial with a 0.20 to 0.75 allowed 
floor-area ratio (FAR), and zoned Local Business District (C1).1,2 
 

 
1 City of Costa Mesa, 2015-2035 General Plan Figure LU-3 Land Use Policy Map, June 2016, 

https://www.costamesaca.gov/home/showdocument?id=34712, accessed July 14, 2020. 
2 City of Costa Mesa, City of Costa Mesa Zoning Map, November 1, 2016, 

https://www.costamesaca.gov/home/showdocument?id=7259, accessed July 14, 2020. 
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PROJECT DESCRIPTION 
 
The project proposes the demolition of the existing carwash facility and construction of a 37,485-
square foot luxury high-end collision repair center within a single two-story building.  The ground 
floor encompasses 31,498 square feet and would include a waiting area, offices, body shop areas, 
detail shop areas, holding bays, mechanical bays, wash bays, parts/tools/equipment storage, as 
well as drive aisle.  The second floor encompasses 5,987 square feet, including an employee 
board and training room, offices, employee lunchroom and locker room, and parts storage.  The 
roof would be utilized for employee parking and temporary vehicle storage.  For the purposes of 
FAR considerations, the project proposes a total of approximately 37,485 square feet of gross 
floor area.3   
 
The proposed building would be up to 29 feet in height and would include the following setbacks:  
25-foot front yard setback, 26.6-foot side yard setback to the left, 30-foot side yard setback to the 
right, and 20-foot rear yard setback.   
 
Parking 
 
The project proposes a total of 86 parking spaces on-site, including 38 standard size parking 
spaces, 48 temporary vehicle storage spaces, and five bicycle parking spaces.  Available surface 
parking would be accommodated along Bristol Street and the northern portion of the project site, 
which would include 15 customer parking spaces and four temporary storage spaces (toward the 
rear of the property).  Rooftop parking would accommodate 23 employee parking spaces and 44 
temporary vehicle storage spaces.  Rooftop employee parking would be segregated from 
temporary vehicle storage spaces.      
 
Landscaping 
 
Approximately 2,411 square feet of ornamental landscaping is proposed at the project frontage 
along Bristol Street and smaller landscaped areas along the project site perimeter. The project 
also proposes gating with knox box access to allow employees after-hours access.  
 
Operations 
 
The project proposes the operation of a luxury brand collision center specializing in European 
engineered automobiles, such as Mercedes Benz, BMW, Land Rover, and Audi.  Proposed 
automobile services include body repair, service repair, detailing, and carwash services.  The 
facility anticipates generating approximately 8 to 12 customers a day.  Services would be 
accommodated by appointment only.  The business would employ a maximum of 23 persons. 
 
Regular business hours would be from 8 a.m. to 5 p.m., Monday through Friday.  However, after-
hours access would be accommodated for employees, as needed. 
 
 
 
 

 
3  Gross floor area is defined as the total building area of all floors within the walls of all structures except 

elevator and other vertical shafts (including stairwells) and elevator equipment areas.  Parking structures are not 
considered building area for the purposes of calculating allowable floor area ratios.  The service drive is counted as 
gross floor area. 
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Construction 
 
Construction activities are anticipated to occur over a period of 12 months, beginning March 2021 
through February 2022.  Demolition would take 4 weeks, grading is anticipated to take 3 weeks, 
building construction would take 10 months, paving would take 2 weeks, and painting would take 
4 weeks.  Approximately 600 cubic yards of soil import would be required. 
 
Discretionary Approvals 
 
The proposed collision repair center would be consistent with the site’s C1 zoning; however, the 
project would require a Minor Conditional Use Permit to accommodate the proposed FAR and 
parking.  Project approval would be determined by the City’s Zoning Administrator. 
 
FUNDAMENTALS OF SOUND AND ENVIRONMENTAL NOISE 
 
Sound is mechanical energy transmitted by pressure waves in a compressible medium, such as 
air, and is characterized by both its amplitude and frequency (or pitch).  The human ear does not 
hear all frequencies equally.  In particular, the ear de-emphasizes low and very high frequencies.  
To better approximate the sensitivity of human hearing, the A-weighted decibel scale (dBA) has 
been developed.  On this scale, the human range of hearing extends from approximately three 
dBA to around 140 dBA.  
 
Noise is generally defined as unwanted or excessive sound, which can vary in intensity by over 
one million times within the range of human hearing; therefore, a logarithmic scale, known as the 
decibel scale (dB), is used to quantify sound intensity.  It is difficult to specify noise levels that are 
generally acceptable to everyone; noise that is considered a nuisance to one person may be 
unnoticed by another.  Standards may be based on documented complaints in response to 
documented noise levels or based on studies of the ability of people to sleep, talk, or work under 
various noise conditions.  However, all such studies recognize that individual responses vary 
considerably.  Standards usually address the needs of the majority of the general population.   
 
Noise can be generated by a number of sources, including mobile sources such as automobiles, 
trucks, and airplanes, and stationary sources such as construction sites, machinery, and industrial 
operations.  Noise generated by mobile sources typically attenuates (is reduced) at a rate 
between 3 dBA and 4.5 dBA per doubling of distance.  The rate depends on the ground surface 
and the number or type of objects between the noise source and the receiver.  Hard and flat 
surfaces, such as concrete or asphalt, have an attenuation rate of 3 dBA per doubling of distance.  
Soft surfaces, such as uneven or vegetated terrain, have an attenuation rate of about 4.5 dBA per 
doubling of distance.  Noise generated by stationary sources typically attenuates at a rate 
between 6 dBA and about 7.5 dBA per doubling of distance. 
 
There are a number of metrics used to characterize community noise exposure, which fluctuate 
constantly over time.  One such metric, the equivalent sound level (Leq), represents a constant 
sound that, over the specified period, has the same sound energy as the time-varying sound.  
Noise exposure over a longer period of time is often evaluated based on the Day-Night Sound 
Level (Ldn or DNL).  This is a measure of 24-hour noise levels that incorporates a 10-dBA penalty 
for sounds occurring between 10:00 p.m. and 7:00 a.m.  The penalty is intended to reflect the 
increased human sensitivity to noises occurring during nighttime hours, particularly at times when 
people are sleeping and there are lower ambient noise conditions.  Typical Ldn noise levels for 
light and medium density residential areas range from 55 dBA to 65 dBA.  Similarly, Community 
Noise Equivalent Level (CNEL) is a measure of 24-hour noise levels that incorporates a 5-dBA 
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penalty for sounds occurring between 7:00 p.m. and 10:00 p.m. and a 10-dBA penalty for sounds 
occurring between 10:00 p.m. and 7:00 a.m. to account for noise sensitivity in the evening and 
nighttime, respectively. 
 
FUNDAMENTALS OF ENVIRONMENTAL GROUNDBORNE VIBRATION 
 
Sources of earth-borne vibrations include natural phenomena (earthquakes, volcanic eruptions, 
sea waves, landslides, etc.) or man-made causes (explosions, machinery, traffic, trains, 
construction equipment, etc.).  Vibration sources may be continuous (e.g., factory machinery) or 
transient (e.g., explosions).  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 is the peak particle velocity (PPV); another is the root mean square (RMS) 
velocity.  The PPV is defined as the maximum instantaneous positive or negative peak of the 
vibration wave.  The RMS velocity is defined as the average of the squared amplitude of the 
signal.  The PPV and RMS vibration velocity amplitudes are used to evaluate human response to 
vibration. 
 
Table 1, Human Reaction and Damage to Buildings for Continuous or Frequent Intermittent 
Vibration Levels, displays the reactions of people and the effects on buildings produced by 
continuous vibration levels.  The annoyance levels shown in the table should be interpreted with 
care since vibration may be found to be annoying at much lower levels than those listed, 
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. 
 

Table 1 
Human Reaction and Damage to Buildings for Continuous or Frequent Intermittent 

Vibration Levels 
 

Peak Particle 
Velocity 

(inches/second) 

Approximate 
Vibration Velocity 

Level (VdB) 
Human Reaction Effect on Buildings 

0.006–0.019 64–74 Range of threshold of perception. Vibrations unlikely to cause damage 
of any type. 

0.08 87 Vibrations readily perceptible. 
Recommended upper level to which 
ruins and ancient monuments should 
be subjected. 

0.1 92 
Level at which continuous vibrations may 
begin to annoy people, particularly those 
involved in vibration sensitive activities. 

Virtually no risk of architectural 
damage to normal buildings. 

0.2 94 Vibrations may begin to annoy people in 
buildings. 

Threshold at which there is a risk of 
architectural damage to normal 
dwellings. 

0.4–0.6 98–104 
Vibrations considered unpleasant by 
people subjected to continuous vibrations 
and unacceptable to some people 
walking on bridges. 

Architectural damage and possibly 
minor structural damage. 

Source:  California Department of Transportation, Transportation Related Earthborne Vibrations, 2002. 
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Ground vibration can be a concern in instances where buildings shake and substantial rumblings 
occur.  However, it is unusual for vibration from typical urban sources such as buses and heavy 
trucks to be perceptible.  Common sources for groundborne vibration are planes, trains, and 
construction activities such as earth-moving which requires the use of heavy-duty earth moving 
equipment.  For the purposes of this analysis, a PPV descriptor with units of inches per section 
(in/sec) is used to evaluate construction-generated vibration for building damage and human 
complaints. 
 
REGULATORY SETTING 
 
State of California  
 
The State Office of Planning and Research Noise Element Guidelines include recommended 
exterior and interior noise level standards for local jurisdictions to identify and prevent the creation 
of incompatible land uses due to noise.  The Noise Element Guidelines contain a land use 
compatibility table that describes the compatibility of various land uses with a range of 
environmental noise levels in terms of CNEL.  The guidelines also present adjustment factors that 
may be used to arrive at noise acceptability standards that reflect the noise control goals of the 
community, the particular community’s sensitivity to noise, and the community’s assessment of 
the relative importance of noise pollution. 
 
City of Costa Mesa 
 
City of Costa Mesa General Plan Noise Element 
 
The City of Costa Mesa 2015-2035 General Plan Noise Element (Noise Element) identifies noise 
sources in the City and defines strategies for reducing the negative impact of these noise sources 
on the community.  In addition, the Noise Element identifies baseline and projected noise levels 
within the City, which can guide future land use decisions in a manner that limits noise and its 
effect on the community.  The Noise Element includes noise standards for various land use 
categories in the City as show in Table 2, City of Costa Mesa Land Use Compatibility for 
Community Noise Environments. 
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Table 2 
City of Costa Mesa Land Use Compatibility for Community Noise Environments 

 

Land Use 
Category 

Community Noise Exposure (CNEL) 

Normally 
Acceptable 

Conditionally 
Acceptable 

Normally 
Unacceptable 

Clearly 
Unacceptable 

Residential: Low Density 50 – 60 60 – 70 70 – 75 >=75 
Residential: Multiple Family 50 – 65 65 – 70 70 – 75 >=75 
Mixed Use 50 – 65 65 – 70 70 – 75 >=75 
Transient Lodging – Motel, Hotels 50 – 65 65 – 70 70 – 80 >=80 
Schools, Libraries, Churches, Hospitals, Nursing Homes 50 – 60 60 – 65 65 – 80 >=80 
Auditoriums, Concert Halls, Amphitheaters NA 50 – 70 NA >=80 
Sports Arenas, Outdoor Spectator Sports NA 50 – 75 NA >=80 
Playgrounds, Neighborhood Parks 50 – 67.5 NA 67.5 – 75 >=75 
Golf Courses, Riding Stables, Water Recreation, 
Cemeteries 50 – 70 NA 70 – 80 >=80 

Office Buildings, Business Commercial and Professional 50 – 67.5 67.5 – 77.5 77.5 – 85 
>=85 unless 
appropriately 

insulated 
Industrial, Manufacturing, Utilities, Agriculture 50 – 70 70 – 80 80 – 85 NA 
CNEL = community noise equivalent level; NA = not applicable 
NORMALLY ACCEPTABLE: Specified land use is satisfactory, based upon the assumption that any buildings involved are of normal conventional construction, without 
any special noise insulation requirements. 
CONDITIONALLY ACCEPTABLE: New construction or development should be undertaken only after a detailed analysis of the noise reduction requirements is made 
and needed noise insulation features have been included in the design. Conventional construction, but with closed windows and fresh air supply systems or air 
conditioning, will normally suffice. 
NORMALLY UNACCEPTABLE: New construction or development should be discouraged. If new construction or development does proceed, a detailed analysis of 
the noise reduction requirements must be made and needed noise-insulation features must be included in the design. 
CLEARLY UNACCEPTABLE: New construction or development should generally not be undertaken. 
Source:  City of Costa Mesa, Costa Mesa 2015-2035 General Plan: Noise Element, 2016. 
 
 
The Noise Element also outlines the goals, objectives, and policies for noise control within the 
City.  The following goals, objectives, and policies are applicable to the project: 
 

Goal N-1 Noise Hazards and Conditions: The City of Costa Mesa aims to protect residents, 
local workers, and property from injury, damage, or destruction from noise hazards and to 
work toward improved noise abatement. 

 
Objective N-1A: Control noise levels within the City for the protection of residential areas, 
park areas, and other sensitive land uses from excessive and unhealthful noise. 
 

Policy N-1.1: Enforce the maximum acceptable exterior noise levels for residential 
areas at 65 CNEL. 

 
Goal N-2 Noise and Land Use Compatibility: Integrate the known impacts of excessive 
noise on aspects of land use planning and siting of residential and non-residential projects. 

 
Objective N-2A: Plan for the reduction in noise impacts on sensitive receptors and land 
uses. 
 

Policy N-2.2: Require, as a part of the environmental review process, that full 
consideration be given to the existing and projected noise environment. 



No.1 Collision Project  
 

Noise Technical Memorandum   7 

 
Policy N-2.4: Require that all proposed projects are compatible with adopted 
noise/land use compatibility criteria. 
 
Policy N-2.5: Enforce applicable interior and exterior noise standards. 

 
Costa Mesa Municipal Code 
 
Chapter 13, Noise Control, of the Costa Mesa Municipal Code (Municipal Code) sets forth all 
noise regulations controlling unnecessary, excessive, and annoying noise and vibration in the 
City.  
 
Section 13-279, Exceptions for construction, of the Municipal Code specifies the following 
construction-related noise standards: 
 
The provisions of this chapter shall not apply to the following: 
 

a) Emergency machinery, vehicles, or work; or 
 

b) Construction equipment, vehicles, or work between the following approved hours, 
provided that all required permits for such construction, repair, or remodeling have been 
obtained from the appropriate city departments. 

 
HOURS FOR CONSTRUCTION ACTIVITIES 

 
Time Period Days 

7:00 a.m. through 7:00 p.m. Mondays through Fridays 
9:00 a.m. through 6:00 p.m. Saturdays 

Prohibited all hours 
Sundays and the following specified federal 
holidays: New Year’s Day, Memorial Day, 
Independence Day, Labor Day, Thanksgiving Day, 
and Christmas Day 

 
 

c) Waiver procedure.  An applicant may request approval of a minor modification for a 
temporary waiver for construction equipment, vehicles, or work outside these permitted 
hours. The minor modification may be granted by the development services director or 
his/her designee. Any temporary waiver shall take into consideration the unusual 
circumstances requiring construction activity outside the permitted hours and the short-
term impacts upon nearby residential and business communities. 
 

a. Minor modification findings shall indicate whether or not the extended construction 
hours will be materially detrimental to the health, safety, and general welfare of 
persons residing or working within the immediate vicinity of the construction site. 
 

d) Unless a temporary waiver is approved, construction activity outside the permitted hours 
shall still be subject to the city’s noise regulations. (Ord. No. 97-11, § 2, 5-5-97; Ord. No. 
10-3, § 1a., 2-16-10) 

 
Section 13-280, Exterior Noise Standards, of the Municipal Code specifies the following exterior 
noise standards. 
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a) The following noise standards, unless otherwise specifically indicated, shall apply to all 

residential property within the city: 
 

RESIDENTIAL EXTERIOR NOISE STANDARDS 
 

Noise Level Time Period 

55 dB(A) 7:00 a.m. -11:00 p.m. 
50 dB(A) 11:00 p.m. – 7:00 a.m. 

 
In the event the alleged offensive noise consists entirely of impact noise, simple tone 
noise, speech, music, or any combination thereof, each of the above noise levels shall be 
reduced by five (5) dB(A). 

 
b)  It is unlawful for any person at any location within the city to create any noise, or to allow 

the creation of any noise on property owned, leased, occupied, or otherwise controlled by 
such person, when the foregoing causes the noise level, when measured on any other 
residential property, either within or outside the city, to exceed: 
 

1. The noise standard for a cumulative period of more than thirty (30) minutes in any 
hour; 
 

2. The noise standard plus five (5) dB(A) for a cumulative period of more than fifteen 
(15) minutes in any hour; 

 
3. The noise standard plus ten (10) dB(A) for a cumulative period of more than five 

(5) minutes in any hour; 
 

4. The noise standard plus fifteen (15) dB(A) for a cumulative period of more than 
one (1) minute in any hour; or 

 
5. The noise standard plus twenty (20) dB(A) for any period of time. 

 
c) In the event the ambient noise level exceeds any of the first four noise limit categories 

above, the cumulative period applicable to said category shall be increased to reflect said 
ambient noise level. In the event the ambient noise level exceeds the fifth noise limit 
category, the maximum allowable noise level under said category shall be increased to 
reflect the maximum ambient noise level. 
 

d) The exterior noise standards shown in subsection (a) shall not apply to the following 
exterior areas of multi-family residential development or live/work units located within a 
mixed-use overlay district where the base zoning district is nonresidential, approved 
pursuant to a master plan, and subject to the land use regulations of an urban plan: 

 
1. Private balconies or patios regardless of size; 

 
2.  Private or community roof decks/roof terraces; 
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3. Internal courtyards and landscaped walkways that do not include resident-serving, 
active recreational uses such as community pool, spa, tennis courts, barbeque, 
and picnic areas. 

 
e) In high-rise residential developments in the North Costa Mesa Specific Plan, the exterior 

noise standards shown in subsection (a) shall only apply to the common outdoor 
recreational amenity areas located on the ground level. Recreational amenity areas 
located above the ground level and private balconies and patios shall be exempt from this 
standard. (Ord. No. 97-11, § 2, 5-5-97; Ord. No. 06-9, § 1k., 4-18-06; Ord. No. 07-2, § 
1m., 2-6-07) 

 
Section 13-281, Interior Noise Standards, of the Municipal Code specifies the following interior 
noise standards. 
 

a) The following interior noise standards, unless otherwise specifically indicated, shall apply 
to all residential property within the city: 

 
Residential Interior Noise Standards 

 
Noise Level Time Period 

55 dB(A) 7:00 a.m. -11:00 p.m. 
45 dB(A) 11:00 p.m. – 7:00 a.m. 

 
In the event the alleged offensive noise consists entirely of impact noise, simple tone 
noise, speech, music, or any combination thereof, each of the above noise levels shall be 
reduced by five (5) dB(A). 

 
b) It is unlawful for any person at any location within the city to create any noise, or to allow 

the creation of any noise on property owned, leased, occupied, or otherwise controlled by 
such person, when the foregoing causes the noise level when measured within any other 
dwelling unit on any residential property, either within or outside the city, to exceed: 
 

1. The interior noise standard for a cumulative period of more than five (5) minutes in 
any hour; 

2. The interior noise standard plus five (5) dB(A) for a cumulative period of more than 
one (1) minute in any hour; or 

3. The interior noise standard plus ten (10) dB(A) for any period of time. 
 

c) In the event the ambient noise level exceeds either of the first two (2) noise limit categories 
above, the cumulative period applicable to said category shall be increased to reflect said 
ambient noise level. In the event the ambient noise level exceeds the third noise limit 
category the maximum allowable noise level under said category shall be increased to 
reflect the maximum ambient noise level. (Ord. No. 97-11, § 2, 5-5-97) 

 
EXISTING NOISE ENVIRONMENT 
 
Existing Ambient Noise Levels  
 
In order to quantify existing ambient noise levels in the project area, Michael Baker International 
conducted two short-term noise measurements in the project vicinity on September 29, 2020; 
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refer to Exhibit 1, Noise Measurement Locations.  The noise measurement sites were 
representative of typical existing noise exposure within and immediately adjacent to the project 
site.  The 10-minute measurements were taken between 10:02 a.m. and 10:31 a.m. Short-term 
(Leq) measurements are considered representative of the noise levels throughout the day.  Noise 
measurements were taken during “off-peak” (9:00 a.m. through 3:00 p.m.) traffic noise hours as 
this provides a more conservative baseline.  During rush hour traffic, vehicle speeds and heavy 
truck volumes are often low.  Free-flowing traffic conditions just before or after rush hour often 
yield higher noise levels.4  The average noise levels measured at each location are identified in 
Table 3, Noise Measurements.  As shown in Table 3, the ambient recorded noise levels in the 
project vicinity ranged from 51.8 dBA to 62.0 dBA Leq.  Refer to Appendix A, Noise Data, for the 
results of the field measurements.   
 

Table 3 
Noise Measurements 

 
Site No. Location Leq (dBA) Lmin (dBA) Lmax (dBA) Time 

1 At the end of San Lucas Lane Cul-de-sac. 51.8 48.6 61.8 10:02 a.m. 

2 Resident parking lot of the Bristol Bay Apartments, 
adjacent to Bristol Street. 62.0 51.6 80.4 10:21 a.m. 

Source:  Michael Baker International, September 29, 2020.   
 
 
Existing Roadway Noise Levels 
 
The majority of the existing noise in the project area is generated from traffic along surrounding 
roadways including Bristol Street, SR-73, and SR-55.  According to the Noise Element, traffic 
noise levels in the project vicinity fall within the 70 CNEL and 65 CNEL noise contours.  
 
Existing Stationary Noise Levels 
 
The project area is highly urbanized, consisting of commercial, industrial, and residential uses.  
The primary sources of stationary noise in the project vicinity are urban-related activities (i.e., 
mechanical equipment, parking areas, and pedestrians).  The noise associated with these 
sources may represent a single-event noise occurrence, short-term or long-term/continuous 
noise. 
 
Sensitive Receptors 
 
Certain land uses are particularly sensitive to noise, including schools, hospitals, rest homes, 
long-term medical and mental care facilities, and parks and recreation areas.  Residential areas 
are also considered noise sensitive, especially during the nighttime hours.  The nearest sensitive 
receptors are residential uses (i.e. Bristol Bay Apartments) located approximately 315 feet to the 
northwest of the project site across Bristol Street.  
 
 
 
  

 
4 California Department of Transportation, Technical Noise Supplement to the Traffic Noise Analysis 

Protocol, September 2013. 
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Exhibit 1

Noise Measurement Locations

Source: Google Earth Pro, July 2020
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CEQA THRESHOLDS  
 
The environmental analysis in this memorandum is patterned after the Initial Study Checklist 
(Appendix G) within the California Environmental Quality Act (CEQA) Guidelines.  The issues 
presented in the Initial Study Checklist have been utilized as thresholds of significance in this 
analysis.  Accordingly, a project may have a significant adverse impact related to noise and 
vibration if it would do any of the following: 
 

• 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 (refer to Impact NOI-1); 
 

• Generation of excessive groundborne vibration or groundborne noise levels (refer to 
Impact NOI-2); and/or 

 
• For a project located within the vicinity of a private airstrip or an airport land use plan or, 

where such a plan has not been adopted, within two miles of a public airport or public use 
airport, would the project expose people residing or working in the project area to 
excessive noise levels (refer to Impact NOI-3). 

 
IMPACT ANALYSIS 
 
Impact NOI-1: 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? 

 
Less Than Significant Impact 
 
Short-term Construction  
 
Construction activities generally are temporary and have a short duration, resulting in periodic 
increases in the ambient noise environment.  Ground-borne noise and other types of construction-
related noise impacts would typically occur during the site grading phase.  Generally, this phase 
has the shortest duration of all construction phases.  High groundborne noise levels and other 
miscellaneous noise levels can be created during this phase due to the operation of graders, 
tractors, and backhoes.  Typical noise levels generated by construction equipment are shown in 
Table 4, Maximum Noise Levels Generated by Construction Equipment. 
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Table 4 
Maximum Noise Levels Generated by Construction Equipment 

 
Type of Equipment Acoustical Use Factor1 Lmax at 50 Feet (dBA) Lmax at 315 Feet (dBA) 

Concrete Saw 20 90 74 
Crane 16 79 63 
Concrete Mixer Truck 40 79 63 
Backhoe 40 78 62 
Dozer 40 82 66 
Excavator 40 81 65 
Forklift 40 78 62 
Paver 50 77 61 
Roller 20 80 64 
Tractor  40 84 68 
Water Truck 40 80 64 
Grader 40 85 69 
General Industrial Equipment 50 85 69 
Note: 
1. Acoustical Use Factor (percent): Estimates the fraction of time each piece of construction equipment is operating at full 

power (i.e., its loudest condition) during a construction operation. 
Source: Federal Highway Administration, Roadway Construction Noise Model (FHWA-HEP-05-054), January 2006. 

 
 
It should be noted that the noise levels identified in Table 4 are maximum sound levels (Lmax), 
which are the highest individual sound occurring at an individual time period.  Operating cycles 
for these types of construction equipment may involve one or two minutes of full power operation 
followed by three to four minutes at lower power settings.  Other primary sources of acoustical 
disturbance would be due to random incidents, which would last less than one minute (such as 
dropping large pieces of equipment or the hydraulic movement of machinery lifts). 
 
The nearest sensitive receptors are residential uses approximately 315 feet to the northwest of 
the project site across Bristol Street.  At this distance, construction noise levels could range 
between approximately 61 dBA and 74 dBA; refer to Table 4.  Although sensitive receptors may 
be exposed to increased noise levels during project construction, Municipal Code Section 13-279 
permits construction activities between 7:00 a.m. to 7:00 p.m. Monday through Friday, and 9:00 
a.m. to 6:00 p.m. on Saturday.  Construction activities are not allowed on Sundays or Federal 
holidays.  In addition, construction equipment would be used throughout the project site and would 
not be concentrated at the point closest to the sensitive receptors.  Traffic noise along Bristol 
Street would also mask the construction noise.  As such, construction noise impacts would be 
less than significant. 
 
Long-Term Operational Impacts 
 
Mobile Noise  
 
The project proposes to develop a 37,485-square foot luxury high-end collision repair center and 
would result in approximately 94 daily trips.5  According to the Costa Mesa General Plan Update 

 
5  City of Costa Mesa Department of Public Services/Transportation Services Division, Collision 1 Trip 

Generation and VMT Memorandum, September 23, 2020. 
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Traffic Analysis (February 2016)6, Bristol Street south of Bear Street (the nearest roadway 
segment to the project site) experiences approximately 26,000 average daily traffic (ADT).  A 
doubling in roadway traffic volumes is required to generate any noticeable increase in roadway 
noise levels.7  As such, the project’s 94 daily trips would result in a negligible increase in daily 
traffic compared to existing conditions, which would not materially affect roadway noise levels 
within or surrounding the project area.  As such, project operational noise would not introduce an 
intrusive noise source compared to existing conditions.  Therefore, noise associated with 
operational impacts would be less than significant.  
 
Stationary Noise 
 
Mechanical Noise 
 
The mechanical noise from the project would result from the use of vacuum stations and air 
compressors associated with the project’s auto repair services and the mechanical equipment 
(i.e., from heating, ventilation and air conditioning [HVAC] units) for the proposed building.  The 
project would perform all auto repair work inside the proposed building.  Therefore, noise 
generated from vacuum stations and air compressors would be inaudible at off-site sensitive 
receptors.  Typically, HVAC noise is 55 dBA at 50 feet from the source.  The project would site 
HVAC units on eastern side of the rooftop of the building, which would be approximately 555 feet 
from the nearest sensitive receptors to the northwest of project site.  At this distance, HVAC noise 
would be reduced to 34 dBA and would not exceed the City’s most stringent exterior noise 
standard (50 dBA between the hours of 11:00 p.m. and 7:00 a.m.) or interior noise standard (45 
dBA between the hours of 11:00 p.m. and 7:00 a.m.)8 per Municipal Code Section 13-280.  Thus, 
the proposed project would not result in noise impacts to nearby sensitive receptors from on-site 
mechanical equipment (HVAC units).  Impacts in this regard would be less than significant. 
 
Parking Lot Noise 
 
The project would include a total of 86 parking spaces on-site, including 38 standard size parking 
spaces and 48 temporary vehicle storage spaces.  Surface parking spaces would be 
accommodated along Bristol Street and the northern portion of the project site, including 15 
customer parking spaces and four temporary storage spaces.  Rooftop parking would 
accommodate 23 employee parking spaces and 44 temporary vehicle storage spaces. 
 
Noise associated with parking lots is typically not of sufficient volume to exceed community noise 
standards, which are based on a time-averaged scale such as the CNEL scale.  However, the 
instantaneous maximum sound levels generated by a car door slamming, engine starting up, and 
car pass-bys may be an annoyance to adjacent noise-sensitive receptors.  Estimates of the 
maximum noise levels associated with some parking lot activities are presented in Table 5, 
Typical Noise Levels Generated by Parking Lots.   
 
  

 
6    City of Costa Mesa, Environmental Impact Report for the 2015-2035 Costa Mesa General Plan, Appendix 

C – Traffic Study, https://www.costamesaca.gov/city-hall/city-departments/development-services/planning/general-
plan/2015-2035-general-plan-eir, accessed September 23, 2020. 

7 It takes a doubling of traffic in order to create a noticeable increase in traffic noise (i.e. 3 dB) per the 
California Department of Transportation (Caltrans) Technical Noise Supplement to the Traffic Noise Analysis Protocol 
(September 2013). 

8 Assuming a 20-dBA outdoor-indoor noise attenuation rate per the U.S. Department of Housing and Urban 
Development, The Noise Guidebook, March 2009, page 14. 
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Table 5 
Typical Noise Levels Generated by Parking Lots 

 
Noise Source Maximum Noise Levels 

at 50 Feet from Source 

Car door slamming 61 dBA Leq 
Car starting 60 dBA Leq 
Car idling 53 dBA Leq 
Source: Kariel, H. G., Noise in Rural Recreational Environments, 
Canadian Acoustics 19(5), 3-10, 1991. 

 
 
As shown in Table 5, parking lot activities can result in noise levels up to 61 dBA at a distance of 
50 feet.  It is noted that parking lot noise are instantaneous noise levels compared to noise 
standards in the CNEL scale, which are averaged over time.  As a result, actual noise levels over 
time resulting from parking lot activities would be far lower than what is identified in Table 5.  The 
closest parking spaces would be located approximately 345 feet from the nearest sensitive 
receptors to the northwest of the project site.  At this distance, parking lot noise would be reduced 
to 36 dBA and would not exceed the City’s most stringent exterior noise standard (50 dBA 
between the hours of 11:00 p.m. and 7:00 a.m.) or interior noise standard (45 dBA between the 
hours of 11:00 p.m. and 7:00 a.m.)9 per Municipal Code Section 13-280.  Therefore, parking lot 
noise associated with the project is not expected to exceed the City’s noise standards and the 
impacts would be less than significant in this regard.  
 
Mitigation Measures:  No mitigation is required. 
 
Impact NOI-2: Generation of excessive groundborne vibration or groundborne noise 

levels? 
 
Less Than Significant Impact. 
 
Short-Term Construction 
 
Project construction can generate varying degrees of groundborne vibration, depending on the 
construction procedure and the construction equipment used.  Operation of construction 
equipment generates vibrations that spread through the ground and diminish in amplitude with 
distance from the source.  The effect on buildings located in the vicinity of the construction site 
often varies depending on soil type, ground strata, and construction characteristics of the receiver 
building(s).  The results from vibration can range from no perceptible effects at the lowest vibration 
levels, to low rumbling sounds and perceptible vibration at moderate levels, to slight damage at 
the highest levels.  Groundborne vibrations from construction activities rarely reach levels that 
damage structures.   
 
The Federal Transit Administration (FTA) has published standard vibration velocities for 
construction equipment operations.  In general, the FTA architectural damage criterion for 
continuous vibrations (i.e., 0.20 in/sec) appears to be conservative.  The types of construction 
vibration impact include human annoyance and building damage.  Human annoyance occurs 
when construction vibration rises significantly above the threshold of human perception for 

 
9 Ibid. 
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extended periods of time.  Building damage can be cosmetic or structural.  Typical vibration 
produced by construction equipment is illustrated in Table 6, Typical Vibration Levels for 
Construction Equipment. 
 

Table 6 
Typical Vibration Levels for Construction Equipment 

 

Equipment Approximate peak particle velocity 
at 25 feet (inches/second)1 

Approximate peak particle velocity 
at 30 feet (inches/second)1 

Vibratory roller 0.210 0.160 
Large bulldozer 0.089 0.068 
Loaded trucks 0.076 0.058 
Small bulldozer 0.003 0.002 
Jackhammer 0.035 0.027 
Notes: 
1. Calculated using the following formula: 
 PPV equip = PPVref x (25/D)1.5 

where: PPV (equip) = the peak particle velocity in in/sec of the equipment adjusted for the distance 
PPV (ref) = the reference vibration level in in/sec from Table 7-4 of the FTA Transit Noise and 
Vibration Impact Assessment Manual.  

D = the distance from the equipment to the receiver 
Source:  Federal Transit Administration, Transit Noise and Vibration Impact Assessment Manual, September 
2018.  Table 7-4 Vibration Source Levels for Construction Equipment. 

 
 
Groundborne vibration decreases rapidly with distance.  As indicated in Table 6, based on the 
FTA data, vibration velocities from typical heavy construction equipment operations that would be 
used during project construction range from 0.003 to 0.089 in/sec PPV at 25 feet from the source 
of activity.  The nearest structure is a commercial building located approximately 30 feet to the 
south of the project site.  At the distance of 30 feet, vibration velocities from typical heavy 
construction equipment operations would range from 0.002 to 0.160 in/sec PPV.  Therefore, 
construction activities would not be capable of exceeding the 0.2 in/sec PPV significance 
threshold for vibration and a less than significant impact would occur in this regard. 
 
Long-Term Operational Impacts 
 
The project proposes a two-story 37,485-square foot luxury high-end collision repair center that 
would not generate ground-borne vibration.  The proposed project would not involve rail traffic or 
heavy truck operations, and therefore would not result in vibration impacts at surrounding uses.  
A less than significant impact would occur is this regard. 
 
Mitigation Measures:  No mitigation is required. 
 
Impact NOI-3: For a project located within the vicinity of a private airstrip or an airport 

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

 
No Impact.  The nearest airport to the project site is the John Wayne Airport, located 
approximately four miles to the northeast of the project site at 18601 Airport Way, Santa Ana, CA 
92707.  According to the Airport Land Use Commission (ALUC) for Orange County’s Airport 
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Environs Land Use Plan for John Wayne Airport (AELUP for John Wayne Airport), the project is 
located within John Wayne Airport’s planning area and thus, would be subject to be referred to 
the ALUC for review, if necessary.10  Concerning noise-related impact, however, the project site 
is located outside of the John Wayne Airport 65 dBA noise contour.11  Further, the proposed 29-
foot commercial building would conform to noise, safety, and height restriction standards set forth 
by the ALUC and as outlined in Section 2.0, Planning Guidelines, and Section 3.0, Land Use 
Policies, of the AELUP for John Wayne Airport.  Therefore, no impacts would occur in this regard. 
 
 
Mitigation Measures:  No mitigation is required. 
 
CONCLUSION 
 
Project implementation would result in less than significant short- and long-term noise impacts 
and thus would be consistent with the goals, objectives, and policies of the City’s General Plan 
Noise Element.  No mitigation measures would be required.   
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Appendix A 
Noise Data 





Site Number:  No 1 Collision Costa Mesa Site #1 

Recorded By:  Pierre Glaize 

Job Number:  179643 

Date:  09/29/2020 

Time:  10:02 a.m. 

Location:  End of San Lucas Lane Cul-de-sac.  

Source of Peak Noise:  Traffic along Highway 55 and San Lucas Lane 

Noise Data 

Leq (dB) Lmax(dB) Lmin (dB) Peak (dB) 

51.8 61.8 48.6 88.0 

 

Equipment 

Category Type Vendor Model Serial No. Cert. Date Note 

 
Sound 

 

Sound Level Meter Brüel & Kjær 2250 3011133 04/08/2019  

Microphone Brüel & Kjær 4189 3086765 04/08/2019  

Preamp Brüel & Kjær ZC 0032 25380 04/08/2019  

Calibrator Brüel & Kjær 4231 2545667 04/08/2019  

Weather Data 

 
 

Est. 

Duration:  10 minutes Sky:     Sunny 

Note: dBA Offset = -.02 Sensor Height (ft): 5 ft 

Wind Ave Speed (mph / m/s) Temperature (degrees Fahrenheit)  Barometer Pressure (inches) 

3 mph 70°F 29.99 

 
Photo of Measurement Location 

 



2250

Instrument: 2250
Application: BZ7225 Version 4.7.4
Start Time: 09/29/2020 10:02:03
End Time: 09/29/2020 10:12:03
Elapsed Time: 00:10:00
Bandwidth: 1/3-octave
Max Input Level: 142.17

Time Frequency
Broadband (excl. Peak): FSI AC
Broadband Peak: C
Spectrum: FS Z

Instrument Serial Number:  3011133
Microphone Serial Number:  3086765
Input: Top Socket
Windscreen Correction: UA-1650
Sound Field Correction: Free-field

Calibration Time:  09/29/2020 10:00:50
Calibration Type:  External reference
Sensitivity: 43.3950312435627 mV/Pa

COSTA001

Start End Elapsed Overload LAeq LAFmax LAFmin
time time time [%] [dB] [dB] [dB]

Value   0.00 51.8 61.8 48.6
Time 10:02:03 AM 10:12:03 AM 0:10:00
Date 09/29/2020 09/29/2020



Cursor: (A)  Leq=51.8 dB  LFmax=61.8 dB  LFmin=48.6 dB
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Cursor: 09/29/2020 10:07:02 AM - 10:07:03 AM  LAIeq=57.3 dB  LAFmax=56.0 dB  LCpeak=77.8 dB  LAFmin=53.5 dB

COSTA001

10:03:00 AM 10:05:00 AM 10:07:00 AM 10:09:00 AM 10:11:00 AM

20

40

60

80

100

120

140

Sound

dB

LAIeq LAFmax LCpeak LAFmin

COSTA001

Start Elapsed LAIeq LAFmax LAFmin
time time [dB] [dB] [dB]

Value 57.3 56.0 53.5
Time 10:07:02 AM 0:00:01
Date 09/29/2020
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COSTA001 Periodic reports

Start Elapsed Overload LAIeq LAFmax LAFmin
time time [%] [dB] [dB] [dB]

Value   0.00 52.6 61.8 48.6
Time 10:02:03 AM 0:10:00
Date 09/29/2020
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Site Number: No 1 Collision Costa Mesa Site #2 

Recorded By:  Pierre Glaize 

Job Number:  179643 

Date:  09/29/20 

Time:  10:21 a.m. 

Location:  Resident parking lot of the Bristol Bay Apartments, adjacent to Bristol Street. 

Source of Peak Noise: Traffic along Bristol Street and small airplane/helicopters above. 

Noise Data 

Leq (dB) Lmax(dB) Lmin (dB) Peak (dB) 

62.0 80.4 51.6 100.2 

 

Equipment 

Category Type Vendor Model Serial No. Cert. Date Note 

 
Sound 

 

Sound Level Meter Brüel & Kjær 2250 3011133 04/08/2019  

Microphone Brüel & Kjær 4189 3086765 04/08/2019  

Preamp Brüel & Kjær ZC 0032 25380 04/08/2019  

Calibrator Brüel & Kjær 4231 2545667 04/08/2019  

Weather Data 

 
 

Est. 

Duration:  10 minutes Sky:     Sunny 

Note: dBA Offset = -0.02 Sensor Height (ft): 5 ft 

Wind Ave Speed (mph / m/s) Temperature (degrees Fahrenheit)  Barometer Pressure (inches) 

0 mph 73°F 29.98 

 
Photo of Measurement Location 

 



2250

Instrument: 2250
Application: BZ7225 Version 4.7.4
Start Time: 09/29/2020 10:21:16
End Time: 09/29/2020 10:31:16
Elapsed Time: 00:10:00
Bandwidth: 1/3-octave
Max Input Level: 142.17

Time Frequency
Broadband (excl. Peak): FSI AC
Broadband Peak: C
Spectrum: FS Z

Instrument Serial Number:  3011133
Microphone Serial Number:  3086765
Input: Top Socket
Windscreen Correction: UA-1650
Sound Field Correction: Free-field

Calibration Time:  09/29/2020 10:00:50
Calibration Type:  External reference
Sensitivity: 43.3950312435627 mV/Pa

COSTA002

Start End Elapsed Overload LAeq LAFmax LAFmin
time time time [%] [dB] [dB] [dB]

Value   0.00 62.0 80.4 51.6
Time 10:21:16 AM 10:31:16 AM 0:10:00
Date 09/29/2020 09/29/2020
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Cursor: 09/29/2020 10:26:15 AM - 10:26:16 AM  LAIeq=63.5 dB  LAFmax=63.7 dB  LCpeak=83.9 dB  LAFmin=61.4 dB
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Air Quality Technical Memorandum 
 
 
To:  Mel Lee, City of Costa Mesa   
 
From:  Zhe Chen, Michael Baker International 
 
Date:  October 21, 2020 
 
Subject: No.1 Collision Project – Air Quality Technical Memorandum 

 
 
PURPOSE 
 
The purpose of this technical memorandum is to evaluate potential short- and long-term air quality 
impacts resulting from the construction and operation of the proposed No.1 Collision Project 
(project), located in Costa Mesa, California.   
 
PROJECT LOCATION 
 
The City of Costa Mesa (City) encompasses approximately 16 square miles and is located in the 
western portion of Orange County.  Surrounding jurisdictions include Santa Ana to the north, 
Irvine and Newport Beach to the east, Newport Beach to the south, and Huntington Beach and 
Fountain Valley to the west. 
 
The proposed project is located at 2750 and 2770 Bristol Street in the northeastern portion of the 
City.  The site is generally bound by a vacant disturbed land to the north, State Route 73 (SR-73) 
to the east, commercial uses across Bristol Street to the west, and a dog daycare to the south.  
Regional access to the site is provided via SR-73, State Route 55 (SR-55), and Interstate 405 (I-
405).  Local access to the site is provided via Bristol Street. 
 
EXISTING CONDITIONS 
 
The approximate 1.5-acre project site was formerly used as a car wash and oil change facility, 
and, prior to this, a gasoline service station.  Currently, the car wash and oil change facility are no 
longer in use.  Existing on-site structures include two single-story masonry buildings (totaling 
approximately 12,122 square feet).  Historically, the site was used as a gasoline service station.  
The four former underground storage tanks (USTs) and associated fuel islands have been 
removed from the site.  The site is designated General Commercial with a 0.20 to 0.75 allowed 
floor-area ratio (FAR), and zoned Local Business District (C1).1,2 
 

 
1 City of Costa Mesa, 2015-2035 General Plan Figure LU-3 Land Use Policy Map, June 2016, 

https://www.costamesaca.gov/home/showdocument?id=34712, accessed July 14, 2020. 
2 City of Costa Mesa, City of Costa Mesa Zoning Map, November 1, 2016, 

https://www.costamesaca.gov/home/showdocument?id=7259, accessed July 14, 2020. 
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PROJECT DESCRIPTION 
 
The project proposes the demolition of the existing carwash facility and construction of a 37,485-
square foot luxury high-end collision repair center within a single two-story building.  The ground 
floor encompasses 31,498 square feet and would include a waiting area, offices, body shop areas, 
detail shop areas, holding bays, mechanical bays, wash bays, parts/tools/equipment storage, as 
well as drive aisle.  The second floor encompasses 5,987 square feet, including an employee 
board and training room, offices, employee lunchroom and locker room, and parts storage.  The 
roof would be utilized for employee parking and temporary vehicle storage.  For the purposes of 
FAR considerations, the project proposes a total of approximately 37,485 square feet of gross 
floor area.3   
 
The proposed building would be up to 29 feet in height and would include the following setbacks:  
25-foot front yard setback, 26.6-foot side yard setback to the left, 30-foot side yard setback to the 
right, and 20-foot rear yard setback.   
 
Parking 
 
The project proposes a total of 86 parking spaces on-site, including 38 standard size parking 
spaces, 48 temporary vehicle storage spaces, and five bicycle parking spaces.  Available surface 
parking would be accommodated along Bristol Street and the northern portion of the project site, 
which would include 15 customer parking spaces and four temporary storage spaces (toward the 
rear of the property).  Rooftop parking would accommodate 23 employee parking spaces and 44 
temporary vehicle storage spaces.  Rooftop employee parking would be segregated from 
temporary vehicle storage spaces.      
 
Landscaping 
 
Approximately 2,411 square feet of ornamental landscaping is proposed at the project frontage 
along Bristol Street and smaller landscaped areas along the project site perimeter. The project 
also proposes gating with knox box access to allow employees after-hours access.  
 
Operations 
 
The project proposes the operation of a luxury brand collision center specializing in European 
engineered automobiles, such as Mercedes Benz, BMW, Land Rover, and Audi.  Proposed 
automobile services include body repair, service repair, detailing, and carwash services.  The 
facility anticipates generating approximately 8 to 12 customers a day.  Services would be 
accommodated by appointment only.  The business would employ a maximum of 23 persons. 
 
Regular business hours would be from 8 a.m. to 5 p.m., Monday through Friday.  However, after-
hours access would be accommodated for employees, as needed. 
 
 
 
 

 
3  Gross floor area is defined as the total building area of all floors within the walls of all structures except 

elevator and other vertical shafts (including stairwells) and elevator equipment areas.  Parking structures are not 
considered building area for the purposes of calculating allowable floor area ratios.  The service drive is counted as 
gross floor area. 
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Construction 
 
Construction activities are anticipated to occur over a period of 12 months, beginning March 2021 
through February 2022.  Demolition would take 4 weeks, grading is anticipated to take 3 weeks, 
building construction would take 10 months, paving would take 2 weeks, and painting would take 
4 weeks.  Approximately 600 cubic yards of soil import would be required. 
 
Discretionary Approvals 
 
The proposed collision repair center would be consistent with the site’s C1 zoning; however, the 
project would require a Minor Conditional Use Permit to accommodate the proposed FAR and 
parking.  Project approval would be determined by the City’s Zoning Administrator. 
 
REGULATORY SETTING 
 
South Coast Air Quality Management District 

 
Air Quality Thresholds 
 
The project site is located in South Coast Air Basin (Basin), which is currently in nonattainment 
status with State standards for ozone (O3), particulate matter 2.5 microns in diameter or less 
(PM2.5), and particulate matter 10 microns in diameter or less (PM10), as well as Federal O3 and 
PM2.5 standards.  The South Coast Air Quality Management District (SCAQMD) has established 
methods to guide local agency reviews of land use projects to ensure that they would not: (1) 
cause or contribute to any new violation of any air quality standard; (2) increase the frequency or 
severity of any existing violation of any air quality standard; or (3) delay timely attainment of any 
air quality standard or any required interim emission reductions or other milestones of any Federal 
attainment plan.   
 
State standards are promulgated by the California Air Resources Board (CARB) as mandated by 
the California Clean Air Act (CCAA).  SCAQMD has developed criteria pollutant emission 
thresholds for volatile organic compounds (VOCs), nitrogen oxides (NOX), carbon monoxide (CO), 
sulfur dioxide (often used interchangeably with sulfur oxides [SOX]), PM10, and PM2.5, which are 
used to determine whether or not the proposed project would violate an air quality standard or 
contribute to an existing violation during operations and/or construction.  The SCAQMD 1993 
CEQA Air Quality Handbook (CEQA Air Quality Handbook) provides significance thresholds for 
both construction and operation of projects within the SCAQMD jurisdictional boundaries.  If the 
SCAQMD thresholds are exceeded, a potentially significant impact could result at the project level 
or cumulatively region-wide.  However, ultimately the lead agency determines the thresholds of 
significance for impacts.  The City applies the thresholds recommended by SCAQMD in the CEQA 
Air Quality Handbook.  If a project proposes development that would generate emissions in 
excess of the established thresholds, as outlined in Table 1, South Coast Air Quality Management 
District Emissions Thresholds, a significant air quality impact may occur and additional analysis 
is warranted to fully assess the significance of impacts.   
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Table 1 
South Coast Air Quality Management District Regional Emissions Thresholds 

 

Phase 
Pollutant (lbs/day) 

VOC NOX CO SOX PM10 PM2.5 

Construction 75 100 550 150 150 55 
Operational 55 55 550 150 150 55 

ROG = reactive organic gases; NOX = nitrogen oxides; CO = carbon monoxide; SOX = sulfur oxides; PM10 = particulate matter 
up to 10 microns; PM2.5 = particulate matter up to 2.5 microns 
Source:  South Coast Air Quality Management District, CEQA Air Quality Handbook, November 1993. 

 
 
Localized Significance Thresholds 
 
Localized Significance Thresholds (LSTs) were developed in response to SCAQMD Governing 
Boards’ Environmental Justice Enhancement Initiative (I-4).  The SCAQMD provided the Final 
Localized Significance Threshold Methodology (dated July 2008) for guidance.  The LST 
methodology assists lead agencies in analyzing localized impacts associated with project-specific 
level proposed projects.  The SCAQMD provides the LST lookup tables for one-, two-, and five-
acre projects emitting CO, NOX, PM10, or PM2.5.  The LST methodology and associated mass 
rates are not designed to evaluate localized impacts from mobile sources traveling over the 
roadways.  The SCAQMD recommends that any project over five acres should perform air quality 
dispersion modeling to assess impacts to nearby sensitive receptors. 
 
Cumulative Emissions Thresholds 
 
The SCAQMD’s 2016 Air Quality Management Plan (2016 AQMP) was prepared to accommodate 
growth, meet State and Federal air quality standards, and minimize the fiscal impact that pollution 
control measures have on the local economy.  According to the SCAQMD CEQA Air Quality 
Handbook, project-related emissions that fall below the established construction and operational 
thresholds should be considered less than significant unless there is pertinent information to the 
contrary.  If a project exceeds these emission thresholds, the SCAQMD CEQA Air Quality 
Handbook states that the significance of a project’s contribution to cumulative impacts should be 
determined based on whether the rate of growth in average daily trips exceeds the rate of growth 
in population. 
 
City of Costa Mesa General Plan 
 
The City of Costa Mesa 2015-2035 General Plan (General Plan) Conservation Element contains 
the following goal and policies that address air quality and are applicable to the proposed project:  
 
Goal CON-4:  Improved Air Quality  
 

Policy CON-4.A.1: Support regional policies and efforts that improve air quality to protect 
human and environmental health, and minimize disproportionate 
impacts on sensitive population groups. 

 
Policy CON-4.A.2: Encourage businesses, industries and residents to reduce the impact 

of direct, indirect, and cumulative impacts of stationary and non-
stationary pollution sources. 

 



No.1 Collision Project 

Air Quality Technical Memorandum   5 

Policy CON-4.A.3: Require that sensitive uses such as schools, childcare centers, parks 
and playgrounds, housing, and community gathering places are 
protected from adverse impacts of emissions. 

 
Policy CON-4.A.4: Continue to participate in regional planning efforts with the Southern 

California Association of Governments, nearby jurisdictions, and the 
South Coast Air Quality Management District to meet or exceed air 
quality standards. 

 
EXISTING AIR QUALITY CONDITIONS 
 
Local Ambient Air Quality 
 
The SCAQMD monitors air quality at 37 monitoring stations throughout the Basin.  Each 
monitoring station is located within a Source Receptor Area (SRA).  The communities within an 
SRA are expected to have similar climatology and ambient air pollutant concentrations.  The 
project site is located in the North Coastal Orange County SRA (SRA 18).  The closest monitoring 
station to the project site is the Costa Mesa – Mesa Verde Drive station, which is located 
approximately 2.11 miles west of the site.  Local air quality data from 2016 to 2018 is presented 
in Table 2, Summary of Local Air Quality Data. 
 
CEQA THRESHOLDS 
 
The environmental analysis in this memorandum is patterned after the Initial Study Checklist 
(Appendix G) within the California Environmental Quality Act (CEQA) Guidelines.  The issues 
presented in the Initial Study Checklist have been utilized as thresholds of significance in this 
analysis.  Accordingly, a project may create a significant environmental impact if it causes one or 
more of the following to occur: 
 

• Conflict with or obstruct implementation of the applicable air quality plan (refer to Impact 
AQ-1); 

 
• Result in a cumulatively considerable net increase of any criteria pollutant for which the 

project region is in nonattainment under an applicable Federal or State ambient air quality 
standard (refer to Impact AQ-2); 

 
• Expose sensitive receptors to substantial pollutant concentrations (refer to Impact AQ-3); 

and/or 
 
• Result in other emissions (such as those leading to odors) adversely affecting a 

substantial number of people (refer to Impact AQ-4). 
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Table 2 
Summary of Local Air Quality Data 

 

Pollutant 
Primary Standard 

Year Maximum 
Concentration1 

Number of Days 
State/Federal      

Std. Exceeded California Federal 

Carbon Monoxide 
(CO)2 (1-Hour) 

20 ppm 
for 1 hour 

35 ppm 
for 1 hour 

2016 
2017 
2018 

2.058 ppm 
1.723 
* 

0/0 
0/0 
* 

Ozone (O3)2 
(1-Hour) 

0.09 ppm 
for 1 hour N/A 

2016 
2017 
2018 

0.090 ppm 
0.088 
* 

0/0 
0/0 
* 

Ozone (O3)2 
(8-Hour) 

0.070 ppm 
for 8 hours 

0.070 ppm 
for 8 hours 

2016 
2017 
2018 

0.069 ppm 
0.080 
* 

0/0 
5/4 
* 

Nitrogen Dioxide 
(NOx)2 

0.18 ppm 
for 1 hour 

0.100 ppm 
for 1 hour 

2016 
2017 
2018 

0.059 ppm 
0.045 
* 

0/0 
0/0 
0/0 

Particulate Matter 
(PM10)3,4,5 

50 µg/m3 

for 24 hours 
150 µg/m3 

for 24 hours 
2016 
2017 
2018 

74.0 µg/m3 
95.7 
94.6 

3/0 
5/0 
2/0 

Fine Particulate 
Matter (PM2.5)3,5 

No Separate 
State Standard 

35 µg/m3 

for 24 hours 
2016 
2017 
2018 

45.5 µg/m3 
56.2 
68.0 

1/1 
7/7 
7/7 

ppm = parts per million    PM10 = particulate matter 10 microns in diameter or less             
µg/m3  = micrograms per cubic meter  PM2.5 = particulate matter 2.5 microns in diameter or less 
* = insufficient data available to determine the value NA = Not Applicable 
Notes: 
1. Maximum concentration is measured over the same period as the California Standard. 
2. Measurements taken at the Costa Mesa – Mesa Verde Drive Monitoring Station located at 2850 Mesa Verde Dr East, Costa Mesa, 

California 92626. 
3. Measurements taken at the Anaheim-Pampas Lane Monitoring Station located at 1630 Pampas Lane, Anaheim, California 92802. 
4. PM10 exceedances are based on State thresholds established prior to amendments adopted on June 20, 2002. 
5. PM10 and PM2.5 exceedances are derived from the number of samples exceeded, not days. 
Sources:  
California Air Resources Board, ADAM Air Quality Data Statistics, http://www.arb.ca.gov/adam/, accessed on September 29, 2020.   
California Air Resources Board, AQMIS2: Air Quality Data, https://www.arb.ca.gov/aqmis2/aqdselect.php, accessed on September 29, 2020. 

 
 
PROJECT IMPACT ANALYSIS 
 
Impact AQ-1: Would the Project Conflict with or Obstruct Implementation of the 

Applicable Air Quality Plan? 
 
Less Than Significant Impact.  The City is located within the Basin, which is bounded by the 
San Gabriel, San Bernardino, and San Jacinto mountains to the north and east and by the Pacific 
Ocean to the south and west.  The SCAQMD has jurisdiction in the Basin, which has a history of  
recorded air quality violations and is an area where both State and Federal ambient air quality 
standards are exceeded.  Areas that meet ambient air quality standards are classified as 
attainment areas, while areas that do not meet these standards are classified as nonattainment 
areas.  The air quality in the Riverside County portion of the Basin does not meet the ambient air 
quality standards for O3, PM10, and PM2.5 and is therefore classified as a nonattainment area for 
these pollutants.  The SCAQMD is required, pursuant to the Federal Clean Air Act, to reduce 
emissions of the air pollutants for which the Basin is in nonattainment. 
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On March 3, 2017, the SCAQMD Governing Board adopted the 2016 Air Quality Management 
Plan for the South Coast Air Basin (2016 AQMP).  The 2016 AQMP incorporates the latest 
scientific and technical information and planning assumptions, including the latest applicable 
growth assumptions, updated emission inventory methodologies for various source categories.  
Additionally, the 2016 AQMP utilized information and data from the Southern California 
Association of Government’s (SCAG) and its 2016-2040 Regional Transportation 
Plan/Sustainable Communities Strategy (2016 RTP/SCS).  While SCAG has recently adopted the 
2020-2045 RTP/SCS (Connect SoCal), SCAQMD has not released an updated AQMP.  As such, 
this consistency analysis is based off the 2016 AQMP and the RTP/SCS that was adopted at the 
time, the 2016-2040 RTP/SCS.  The SCAQMD considers projects that are consistent with the 
AQMP, which is intended to bring the Basin into attainment for all criteria pollutants, to also have 
less than significant cumulative impacts. 
 
Criteria for determining consistency with the AQMP are defined by the following indicators: 
 
Criterion 1: 
 
With respect to the first criterion, SCAQMD methodologies require that an air quality analysis for 
a project include forecasts of project emissions in relation to contributing to air quality violations 
and delay of attainment. 
 

a) Would the project result in an increase in the frequency or severity of existing air quality 
violations? 
 
Since the consistency criteria identified under the first criterion pertains to pollutant 
concentrations, rather than to total regional emissions, an analysis of the project’s 
pollutant emissions relative to localized pollutant concentrations is used as the basis for 
evaluating project consistency.  As discussed in Impact Statements AQ-2 and AQ-3 below, 
the project’s short-term construction, long-term operational, and localized air emissions 
CO, NOX, and particulate matter (PM10 and PM2.5) would not exceed SCAQMD thresholds.  
Therefore, the proposed project would not result in an increase in the frequency or severity 
of existing air quality violations.  Because reactive organic gasses (ROGs) are not a criteria 
pollutant, there is no ambient standard or localized threshold for ROGs.  Due to the role 
ROGs plays in O3 formation, it is classified as a precursor pollutant and only a regional 
emissions threshold has been established. 

 
b) Would the project cause or contribute to new air quality violations? 

 
As discussed below in Impact Statements AQ-2 and AQ-3, the project’s short-term 
construction, long-term operational, and localized air emissions would not exceed 
SCAQMD thresholds.  Therefore, the proposed project would not have the potential to 
cause or affect a violation of the ambient air quality standards. 

 
 

c) Would the project delay timely attainment of air quality standards or the interim emissions 
reductions specified in the AQMP? 

 
The proposed project would result in less than significant impacts with regard to localized 
concentrations during project construction, as well as short-term construction and long-
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term operational emissions.  As such, the proposed project would not delay the timely 
attainment of air quality standards or 2016 AQMP emissions reductions. 

 
Criterion 2: 
 
With respect to the second criterion for determining consistency with SCAQMD and SCAG air 
quality policies, it is important to recognize that air quality planning within the Basin focuses on 
attainment of ambient air quality standards at the earliest feasible date.  Projections for achieving 
air quality goals are based on assumptions regarding population, housing, and growth trends.  
Thus, the SCAQMD’s second criterion for determining project consistency focuses on whether or 
not the proposed project exceeds the assumptions utilized in preparing the forecasts presented 
in the 2016 AQMP.  Determining whether or not a project exceeds the assumptions reflected in 
the 2016 AQMP involves the evaluation of the three criteria outlined below.  The following 
discussion provides an analysis of each of these criteria. 
 

a) Would the project be consistent with the population, housing, and employment growth 
projections utilized in the preparation of the AQMP? 

 
A project is consistent with the 2016 AQMP in part if it is consistent with the population, 
housing, and employment assumptions that were used in the development of the 2016 
AQMP.  In the case of the 2016 AQMP, three sources of data form the basis for the 
projections of air pollutant emissions: the City’s General Plan, SCAG’s Growth 
Management Chapter of the Regional Comprehensive Plan and Guide (RCPG), and 
SCAG’s RTP/SCS.  The RTP/SCS also provides socioeconomic forecast projections of 
regional population growth. 
 

The project site is designated General Commercial by the General Plan and zoned Local 
Business District (C1) in the City of Costa Mesa Zoning Code (Zoning Code).  According 
to the General Plan, General Commercial uses consist of a wide range of commercial 
uses that serve both local and regional needs, including markets, drug stores, retail shops, 
financial institutions, service establishments, support office uses, smaller retail stores, 
theaters, restaurants, hotels and motels, and automobile sales and service 
establishments.  Based on the Zoning Code, C1 zoning district is intended to meet the 
local business needs of the community by providing a wide range of goods and services 
in a variety of locations throughout the City.  The project proposes to develop a 37,485-
square foot luxury high-end collision repair center within a single two-story building and 
would require a Minor Conditional Use Permit to accommodate the proposed FAR and 
parking.  As such, with the Minor Conditional Use Permit, the proposed project would be 
consistent with the land use designation, zoning, and development density planned for the 
project site.   
 
Furthermore, the project does not include the removal or addition of residences and 
population forecasts would not be altered by the project.  Therefore, the project would not 
cause SCAG’s 2040 population forecast to be exceeded and the population, housing, and 
employment forecasts, which are adopted by SCAG’s Regional Council, are based on the 
local plans and policies applicable to the City.  Therefore, the project would not exceed 
the population or job growth projections used by the SCAQMD to develop the 2016 AQMP.   
 

As described above, the proposed project is consistent with the types, intensity, and 
patterns of land use envisioned for the site vicinity in the General Plan, RCPG, and 
RTP/SCS.  As the SCAQMD has incorporated these same projections into the 2016 
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AQMP, it can be concluded that the proposed project would be consistent with the 
projections. 

 
b) Would the project implement all feasible air quality mitigation measures? 

 
The proposed project would not require mitigation and would result in less than significant 
air quality impacts.  Compliance with all feasible emission reduction rules and measures 
identified by the SCAQMD would be required as identified in Impact Statements AQ-2 and 
AQ-3.  As such, the proposed project meets this AQMP consistency criterion. 
 

c) Would the project be consistent with the land use planning strategies set forth in the 
AQMP? 
 
Land use planning strategies set forth in the 2016 AQMP are primarily based on the 
RTP/SCS.  The project is an infill development and is located across the street of a local 
bus stop serving Orange County Bus Route 57.  Further, the project would provide five 
bicycle parking spaces on-site to promote an alternative transportation option for 
employees.  Therefore, the project would be consistent with the actions and strategies of 
the 2016-2040 RTP/SCS.  In addition, as discussed above, with the Minor Conditional Use 
Permit, the project would be consistent with the General Plan land use designations.  
Furthermore, project consistency with the RTP/SCS and the 2016 AQMP would promote 
the City’s goal to protect air quality by incorporating General Plan Conservation Element 
goal and policies.  As such, the proposed project meets this AQMP consistency criterion. 

 
In conclusion, the determination of the 2016 AQMP consistency is primarily concerned with the 
long-term influence of a project on air quality in the Basin.  The proposed project would not result 
in a long-term impact on the region’s ability to meet State and Federal air quality standards.  Also, 
the proposed project would be consistent with the goals and policies of the 2016 AQMP for control 
of fugitive dust.  As discussed above, the proposed project would be consistent with SCAQMD 
and SCAG’s goals and policies and is considered consistent with the 2016 AQMP. 
 
Mitigation Measures:  No mitigation is required.  
 
Impact AQ-2: Would the project result in a cumulatively considerable net increase of 

any criteria pollutant for which the project region is nonattainment under 
an applicable Federal or State ambient air quality standard? 

 
Less Than Significant Impact.   
 
Criteria Pollutants 
 
Criteria pollutants are pollutants regulated through the development of human health based 
and/or environmentally based criteria for setting permissible levels.  The Basin is currently in State 
nonattainment status for O3, PM2.5, and PM10, as well as Federal nonattainment status for O3 and 
PM2.5.  Criteria pollutants, their typical sources, and effects are identified below: 
 
Carbon Monoxide (CO).  CO is an odorless, colorless toxic gas that is emitted by mobile and 
stationary sources as a result of incomplete combustion of hydrocarbons or other carbon-based 
fuels.  In cities, automobile exhaust can cause as much as 95 percent of all CO emissions.  CO 
replaces oxygen in the body’s red blood cells.  Individuals with a deficient blood supply to the 
heart, patients with diseases involving heart and blood vessels, fetuses (unborn babies), and 
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patients with chronic hypoxemia (oxygen deficiency) as seen in high altitudes are most 
susceptible to the adverse effects of CO exposure.  People with heart disease are also more 
susceptible to developing chest pains when exposed to low levels of carbon monoxide. 
 
Ozone (O3).  O3 occurs in two layers of the atmosphere.  The layer surrounding the earth’s surface 
is the troposphere.  The troposphere extends approximately 10 miles above ground level, where 
it meets the second layer, the stratosphere.  The stratospheric (the “good” O3 layer) extends 
upward from about 10 to 30 miles and protects life on earth from the sun’s harmful ultraviolet rays.  
“Bad” O3 is a photochemical pollutant, and needs VOCs, NOX, and sunlight to form; therefore, 
VOCs and NOX are O3 precursors.  To reduce O3 concentrations, it is necessary to control the 
emissions of these O3 precursors.  Significant O3 formation generally requires an adequate 
amount of precursors in the atmosphere and a period of several hours in a stable atmosphere 
with strong sunlight.  High O3 concentrations can form over large regions when emissions from 
motor vehicles and stationary sources are carried hundreds of miles from their origins. 
 
While O3 in the upper atmosphere (stratosphere) protects the earth from harmful ultraviolet 
radiation, high concentrations of ground-level O3 (in the troposphere) can adversely affect the 
human respiratory system and other tissues.  O3 is a strong irritant that can constrict the airways, 
forcing the respiratory system to work hard to deliver oxygen.  Individuals exercising outdoors, 
children, and people with pre-existing lung disease such as asthma and chronic pulmonary lung 
disease are considered to be the most susceptible to the health effects of O3.  Short-term 
exposure (lasting for a few hours) to O3 at elevated levels can result in aggravated respiratory 
diseases such as emphysema, bronchitis and asthma, shortness of breath, increased 
susceptibility to infections, inflammation of the lung tissue, increased fatigue, as well as chest 
pain, dry throat, headache, and nausea. 
 
Nitrogen Dioxide (NO2).  NOX are a family of highly reactive gases that are a primary precursor to 
the formation of ground-level O3 and react in the atmosphere to form acid rain.  NO2 (often used 
interchangeably with NOX) is a reddish-brown gas that can cause breathing difficulties at elevated 
levels.  Peak readings of NO2 occur in areas that have a high concentration of combustion sources 
(e.g., motor vehicle engines, power plants, refineries, and other industrial operations).  NO2 can 
irritate and damage the lungs and lower resistance to respiratory infections such as influenza.  
The health effects of short-term exposure are still unclear.  However, continued or frequent 
exposure to NO2 concentrations that are typically much higher than those normally found in the 
ambient air may increase acute respiratory illnesses in children and increase the incidence of 
chronic bronchitis and lung irritation.  Chronic exposure to NO2 may aggravate eyes and mucus 
membranes and cause pulmonary dysfunction. 
 
Coarse Particulate Matter (PM10).  PM10 refers to suspended particulate matter, which is smaller 
than 10 microns or ten one-millionths of a meter.  PM10 arises from sources such as road dust, 
diesel soot, combustion products, construction operations, and dust storms.  PM10 scatters light 
and significantly reduces visibility.  In addition, these particulates penetrate into lungs and can 
potentially damage the respiratory tract.  On June 19, 2003, the California Air Resources Board 
(CARB) adopted amendments to the Statewide 24-hour particulate matter standards based upon 
requirements set forth in the Children’s Environmental Health Protection Act (Senate Bill 25). 
 
Fine Particulate Matter (PM2.5).  Due to recent increased concerns over health impacts related to 
fine particulate matter (particulate matter 2.5 microns in diameter or less), both State and Federal 
PM2.5 standards have been created.  Particulate matter impacts primarily affect infants, children, 
the elderly, and those with pre-existing cardiopulmonary disease.  In 1997, the U.S. 
Environmental Protection Agency (EPA) announced new PM2.5 standards.  Industry groups 
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challenged the new standard in court and the implementation of the standard was blocked.  
However, upon appeal by the EPA, the United States Supreme Court reversed this decision and 
upheld the EPA’s new standards.  On January 5, 2005, the EPA published a Final Rule in the 
Federal Register that designates the Basin as a nonattainment area for Federal PM2.5 standards.  
On June 20, 2002, CARB adopted amendments for Statewide annual ambient particulate matter 
air quality standards.  These standards were revised/established due to increasing concerns by 
CARB that previous standards were inadequate, as almost everyone in California is exposed to 
levels at or above the current State standards during some parts of the year, and the Statewide 
potential for significant health impacts associated with particulate matter exposure was 
determined to be large and wide-ranging. 
 
Sulfur Dioxide (SO2).  SO2 is a colorless, irritating gas with a rotten egg smell; it is formed primarily 
by the combustion of sulfur-containing fossil fuels.  Sulfur dioxide is often used interchangeably 
with SOX.  Exposure of a few minutes to low levels of SO2 can result in airway constriction in some 
asthmatics. 
 
Volatile Organic Compounds (VOC).  VOCs are hydrocarbon compounds (any compound 
containing various combinations of hydrogen and carbon atoms) that exist in the ambient air.  
VOCs contribute to the formation of smog through atmospheric photochemical reactions and/or 
may be toxic.  Compounds of carbon (also known as organic compounds) have different levels of 
reactivity; that is, they do not react at the same speed or do not form O3 to the same extent when 
exposed to photochemical processes.  VOCs often have an odor, and some examples include 
gasoline, alcohol, and the solvents used in paints.  Exceptions to the VOC designation include:  
CO, carbon dioxide, carbonic acid, metallic carbides or carbonates, and ammonium carbonate.  
VOCs are a criteria pollutant since they are a precursor to O3, which is a criteria pollutant.  The 
SCAQMD uses the terms VOC and ROG (see below) interchangeably. 
 
Reactive Organic Gases (ROG).  Similar to VOC, ROG are also precursors in forming O3 and 
consist of compounds containing methane, ethane, propane, butane, and longer chain 
hydrocarbons, which are typically the result of some type of combustion/decomposition process.  
Smog is formed when ROG and nitrogen oxides react in the presence of sunlight.  ROGs are a 
criteria pollutant since they are a precursor to O3, which is a criteria pollutant.  The SCAQMD uses 
the terms ROG and VOC interchangeably. 
 
Short-Term Construction Emissions 
 
The project involves construction activities associated with demolition, grading, building 
construction, paving, and architectural coating applications.  The project would be constructed 
over approximately 12 months, beginning in March 2021.  Grading activities would require 
approximately 600 cubic yards of soil import.  Exhaust emission factors for typical diesel-powered 
heavy equipment are based on the program defaults of the most recent version of the California 
Emissions Estimator Model (CalEEMod), version 2016.3.2.  Variables factored into estimating the 
total construction emissions include the level of activity, length of construction period, number of 
pieces and types of equipment in use, site characteristics, weather conditions, number of 
construction personnel, and the amount of materials to be transported on- or off-site.  The analysis 
of daily construction emissions has been prepared utilizing CalEEMod.  Refer to Attachment A, 
Air Quality Emissions Data, for the CalEEMod outputs and results.  Table 3, Short-Term 
Construction Emissions, presents the anticipated daily short-term construction emissions.  Based 
on the anticipated daily short-term construction emissions, the project would not exceed 
SCAQMD thresholds and impacts in this regard would be less than significant.   
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Table 3 
Short-Term Construction Emissions 

 

Emissions Source 
Pollutant (pounds/day)1 

ROG NOX CO SO2 PM10 PM2.5 
Year 1 
Construction Related Emissions2 2.07 20.21 15.03 0.03 2.66 1.58 
Year 2 
Construction Related Emissions2 10.71 19.99 22.67 0.04 1.33 1.00 

SCAQMD Thresholds 75 100 550 150 150 55 
Is Threshold Exceeded? No No No No No No 

Notes: 
1. Emissions were calculated using CalEEMod, version 2016.3.2.  Winter emissions represent the worst-case. 
2. Modeling assumptions include compliance with SCAQMD Rule 403 which requires: properly maintain mobile and other construction 

equipment; replace ground cover in disturbed areas quickly; water exposed surfaces three times daily; cover stock piles with tarps; water 
all haul roads twice daily; and limit speeds on unpaved roads to 15 miles per hour. 

Source:  Refer to Attachment A, Air Quality Emissions Data, for detailed model input/output data. 
 
 
Fugitive Dust Emissions 
 
Construction activities are a source of fugitive dust emissions that may have a substantial, 
temporary impact on local air quality.  In addition, fugitive dust may be a nuisance to those living 
and working in the project area.  Fugitive dust emissions are associated with land clearing, ground 
excavation, cut-and-fill, and truck travel on unpaved roadways (including demolition as well as 
construction activities).  Fugitive dust emissions vary substantially from day to day, depending on 
the level of activity, specific operations, and weather conditions.  Fugitive dust from grading and 
construction is expected to be short-term and would cease upon project completion.  It should be 
noted that most of this material is inert silicates, rather than the complex organic particulates 
released from combustion sources, which are more harmful to health. 
 
Dust (larger than 10 microns) generated by such activities usually becomes more of a local 
nuisance than a serious health problem.  Of particular health concern is the amount of PM10 
(particulate matter smaller than 10 microns) generated as a part of fugitive dust emissions.  PM10 
poses a serious health hazard alone or in combination with other pollutants.  PM2.5 is mostly 
produced by mechanical processes.  These include automobile tire wear, industrial processes 
such as cutting and grinding, and re-suspension of particles from the ground or road surfaces by 
wind and human activities such as construction or agriculture.  PM2.5 is mostly derived from 
combustion sources, such as automobiles, trucks, and other vehicle exhaust, as well as from 
stationary sources.  These particles are either directly emitted or are formed in the atmosphere 
from the combustion of gases such as NOX and sulfur oxides (SOX) combining with ammonia.  
PM2.5 components from material in the earth’s crust, such as dust, are also present, with the 
amount varying in different locations. 
 
Construction activities would comply with SCAQMD Rule 403, which requires that excessive 
fugitive dust emissions be controlled by regular watering or other dust prevention measures.  
Adherence to SCAQMD 403 would greatly reduce PM10 and PM2.5 concentrations.  It should be 
noted that these reductions were applied in CalEEMod.  As shown in Table 3, the total PM10 and 
PM2.5 emissions would not exceed the SCAQMD thresholds during construction.   
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Construction Equipment and Worker Vehicle Exhaust 
 
Exhaust emissions from construction activities include emissions associated with the transport of 
machinery and supplies to and from the project site, emissions produced on-site as the equipment 
is used, and emissions from trucks transporting materials to/from the site.  As presented in Table 
3, construction equipment and worker vehicle exhaust emissions would be below the established 
SCAQMD thresholds.   
 
ROG Emissions 
 
In addition to gaseous and particulate emissions, the application of asphalt and surface coatings 
creates ROG emissions, which are O3 precursors.  As required, all architectural coatings for the 
proposed project structures would comply with SCAQMD Regulation XI, Rule 1113 – Architectural 
Coating.  Rule 1113 provides specifications on painting practices as well as regulates the ROG 
content of paint.  ROG emissions associated with the proposed project would be below SCAQMD 
thresholds; refer to Table 3. 
   
Total Daily Construction Emissions 
 
In accordance with the SCAQMD Guidelines, CalEEMod was utilized to model construction 
emissions for ROG, NOX, CO, SOX, PM10, and PM2.5.  As indicated in Table 3, the project’s total 
construction emissions for all criteria pollutants would be below the SCAQMD significance 
thresholds, including those currently designated as nonattainment in the Basin (PM2.5, PM10, and 
O3 precursors [NOx and ROG]).  Thus, total construction related air emissions would be less than 
significant in this regard. 
 
Asbestos 
 
Asbestos is a term used for several types of naturally occurring fibrous minerals that are a human 
health hazard when airborne.  The most common type of asbestos is chrysotile, but other types 
such as tremolite and actinolite are also found in California.  Asbestos is classified as a known 
human carcinogen by State, Federal, and international agencies and was identified as a toxic air 
contaminant by the CARB in 1986. 
 
Asbestos can be released from serpentinite and ultramafic rocks when the rock is broken or 
crushed.  At the point of release, the asbestos fibers may become airborne, causing air quality 
and human health hazards.  These rocks have been commonly used for unpaved gravel roads, 
landscaping, fill projects, and other improvement projects in some localities.  Asbestos may be 
released to the atmosphere due to vehicular traffic on unpaved roads, during grading for 
development projects, and at quarry operations.  All of these activities may have the effect of 
releasing potentially harmful asbestos into the air.  Natural weathering and erosion processes can 
act on asbestos bearing rock and make it easier for asbestos fibers to become airborne if such 
rock is disturbed.  According to the Department of Conservation Division of Mines and Geology, 
A General Location Guide for Ultramafic Rocks in California – Areas More Likely to Contain 
Naturally Occurring Asbestos Report (August 2000), serpentinite and ultramafic rocks are not 
known to occur within the project area.  Thus, there would be no impact in this regard. 
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Long-Term (Operational) Emissions 
 
Mobile Source Emissions 
 
Mobile sources are emissions from motor vehicles, including tailpipe and evaporative emissions.  
Depending upon the pollutant being discussed, the potential air quality impact may be of either 
regional or local concern.  For example, ROG, NOX, SOX, PM10, and PM2.5 are all pollutants of 
regional concern (NOX and ROG react with sunlight to form O3 [photochemical smog], and wind 
currents readily transport SOX, PM10, and PM2.5); however, CO tends to be a localized pollutant, 
dispersing rapidly at the source. 
 
Project-generated vehicle emissions were estimated using CalEEMod as well as the CARB’s 
EMission FACtor Model 2017 (EMFAC2017).  Based on the Collision 1 Trip Generation and VMT 
Memorandum prepared by City of Costa Mesa Department of Public Services/Transportation 
Services Division (dated September 23, 2020), the proposed project would generate 
approximately 94 daily vehicle trips.4  Table 4, Long-Term Operational Air Emissions, presents 
the anticipated mobile source emissions.  As shown in Table 4, emissions generated by vehicle 
traffic associated with the project would not exceed established SCAQMD thresholds.   
 

Table 4 
Long-Term Operational Air Emissions 

 

Emissions Source 
Pollutant (pounds/day)1 

ROG NOX CO SOX PM10 PM2.5 
Proposed Project Summer Emissions 

Area Source Emissions 0.85 <0.01 0.01 0.00 <0.01 <0.01 
Energy Emissions <0.01 0.03 0.03 <0.01 <0.01 <0.01 
Mobile Emissions 0.23 0.59 2.68 0.01 0.84 0.23 

Total Emissions2 1.08 0.62 2.72 0.01 0.84 0.23 
SCAQMD Threshold 55 55 550 150 150 55 

Is Threshold Exceeded? No No No No No No 
Proposed Project Winter Emissions 

Area Source Emissions 0.85 <0.01 0.01 0.00 <0.01 <0.01 
Energy Emissions <0.01 0.03 0.03 <0.01 <0.01 <0.01 
Mobile Emissions 0.23 0.62 2.57 0.01 0.84 0.23 

Total Emissions2 1.09 0.65 2.61 0.01 0.84 0.23 
SCAQMD Threshold 55 55 550 150 150 55 

Is Threshold Exceeded? No No No No No No 
Notes: 
1. Emissions were calculated using CalEEMod, version 2016.3.2 and the California Air Resources Board EMission FACtor 

model 2017 (EMFAC2017). 
2. The numbers may be slightly off due to rounding. 
Source:  Refer to Attachment A, Air Quality Emissions Data, for detailed model input/output data. 

 
 

 
4 City of Costa Mesa Department of Public Services/Transportation Services Division, Collision 1 Trip 

Generation and VMT Memorandum, September 23, 2020. 
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Area Source Emissions 
 
Area source emissions would be generated from consumer products, architectural coating, 
hearths, and landscaping.  In addition, the project would involve auto repair services and generate 
emissions from paint and dust.  However, dust would be generated inside the building and filtered 
by the ventilation system, and the project would use waterborne paint to minimize ROG emissions 
from paint.  As shown in Table 4, area source emissions from the proposed project would not 
exceed SCAQMD thresholds for ROG, NOX, CO, SOX, PM10, or PM2.5. 
 
Energy Source Emissions 
 
Energy source emissions would be generated as a result of electricity and natural gas (non-
hearth) usage associated with the proposed project.  The primary use of electricity and natural 
gas by the project would be for space heating and cooling, water heating, ventilation, lighting, 
appliances, and electronics.  As shown in Table 4, energy source emissions from the proposed 
project would not exceed SCAQMD thresholds for ROG, NOX, CO, SOX, PM10, or PM2.5. 
 
Total Operational Emissions 
 
As indicated in Table 4, the project’s long-term operational emissions would not exceed the 
SCAQMD thresholds for any criteria pollutants, including those currently designated as 
nonattainment in the Basin (PM2.5, PM10, and O3 precursors [NOx and ROG]).  Thus, long-term 
operational air quality impacts would be less than significant in this regard. 
 
Air Quality Health Impacts 
 
Adverse health effects induced by criteria pollutant emissions are highly dependent on a multitude 
of interconnected variables (e.g., cumulative concentrations, local meteorology and atmospheric 
conditions, and the number and character of exposed individual [e.g., age, gender]).  In particular, 
O3 precursors, VOCs and NOX, affect air quality on a regional scale.  Health effects related to O3 
are therefore the product of emissions generated by numerous sources throughout a region.  
Existing models have limited sensitivity to small changes in criteria pollutant concentrations, and, 
as such, translating project-generated criteria pollutants to specific health effects or additional 
days of nonattainment would produce meaningless results.  In other words, the project’s less than 
significant increases in regional air pollution from criteria air pollutants would have nominal or 
negligible impacts on human health. 
 
As noted in the Brief of Amicus Curiae by the SCAQMD (April 6, 2015) for the Sierra Club vs. 
County of Fresno5, the SCAQMD acknowledged it would be extremely difficult, if not impossible 
to quantify health impacts of criteria pollutants for various reasons including modeling limitations 
as well as where in the atmosphere air pollutants interact and form.  Further, as noted in the Brief 
of Amicus Curiae by the San Joaquin Valley Air Pollution Control District (SJVAPCD) (April 13, 
2015) for the Sierra Club vs. County of Fresno6, SJVAPCD acknowledged that currently available 

 
5    South Coast Air Quality Management District, Application of the South Coast Air Quality Management 

District for Leave to File Brief of Amicus Curiae in Support of Neither Party and Brief of Amicus Curiae.  In the Supreme 
Court of California. Sierra Club, Revive the San Joaquin, and League of Women Voters of Fresno v. County of Fresno, 
2014. 

6    San Joaquin Valley Air Pollution Control District, Application for Leave to File Brief of Amicus Curiae Brief 
of San Joaquin Valley Unified Air Pollution Control District in Support of Defendant and Respondent, County of Fresno 
and Real Party In Interest and Respondent, Friant Ranch, L.P. In the Supreme Court of California. Sierra Club, Revive 
the San Joaquin, and League of Women Voters of Fresno v. County of Fresno, 2014. 
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modeling tools are not equipped to provide a meaningful analysis of the correlation between an 
individual development project’s air emissions and specific human health impacts. 
 
The SCAQMD acknowledges that health effects quantification from O3, as an example, is 
correlated with the increases in ambient level of O3 in the air (concentration) that an individual 
person breathes.  The SCAQMD’s Brief of Amicus Curiae states that it would take a large amount 
of additional emissions to cause a modeled increase in ambient O3 levels over the entire region.  
The SCAQMD states that based on their own modeling in the SCAQMD’s 2012 Air Quality 
Management Plan, a reduction of 432 tons (864,000 pounds) per day of NOX and a reduction of 
187 tons (374,000 pounds) per day of VOCs would reduce O3 levels at highest monitored sites 
by only nine parts per billion.  As such, the SCAQMD concludes that it is not currently possible to 
accurately quantify O3-related health impacts caused by NOX or VOC emissions from relatively 
small projects (defined as projects with regional scope) due to photochemistry and regional model 
limitations.  Thus, as the project would not exceed SCAQMD thresholds for construction and 
operational air emissions, the project would have a less than significant impact for air quality 
health impacts. 
 
Mitigation Measures:  No mitigation is required. 
 
Impact AQ-3: Would the project expose sensitive receptors to substantial pollutant 

concentrations? 
 
Less Than Significant Impact.   
 
Sensitive receptors are defined as facilities or land uses that include members of the population 
that are particularly sensitive to the effects of air pollutants, such as children, the elderly, and 
people with illnesses.  Examples of these sensitive receptors are residences, schools, hospitals, 
and daycare centers.  CARB has identified the following groups of individuals as the most likely 
to be affected by air pollution: the elderly over 65, children under 14, athletes, and persons with 
cardiovascular and chronic respiratory diseases such as asthma, emphysema, and bronchitis.   
 
The nearest sensitive receptors are residential uses (i.e. Bristol Bay Apartments) located 
approximately 315 feet to the northwest of the project site across Bristol Street.  In order to identify 
impacts to sensitive receptors, the SCAQMD recommends addressing localized significance 
thresholds for construction and operations impacts (stationary sources only).   
 
Localized Significance Thresholds 
 
LSTs were developed in response to SCAQMD Governing Boards' Environmental Justice 
Enhancement Initiative (I-4).  The SCAQMD provided the Final Localized Significance Threshold 
Methodology (dated June 2003 [revised 2008]) for guidance.  The LST methodology assists lead 
agencies in analyzing localized air quality impacts.  The SCAQMD provides the LST lookup tables 
for one-, two-, and five-acre projects emitting CO, NOX, PM2.5, or PM10.  The LST methodology 
and associated mass rates are not designed to evaluate localized impacts from mobile sources 
traveling over the roadways.  The project is located within SRA 18, North Coastal Orange County.   
 
Construction LST 
 
The SCAQMD guidance on applying CalEEMod to LSTs specifies the number of acres a particular 
piece of equipment would likely disturb per day.  Based on default information provided by 
CalEEMod, the project is anticipated to disturb up to 5.63 acres during the grading phase. The 



No.1 Collision Project 

Air Quality Technical Memorandum   17 

grading phase would take approximately 15 days in total to complete.  As such, the project would 
actively disturb an average of less than one acre per day (5.63 acres divided by 15 days). 
Therefore, the LST thresholds for one acre were utilized for the construction LST analysis.  The 
closest sensitive receptors are residential uses (i.e., Bristol Bay Apartments) located 
approximately 315 feet to the northwest of the project site across Bristol Street.  These sensitive 
land uses may be potentially affected by air pollutant emissions generated during on-site 
construction activities.  LST thresholds are provided for distances to sensitive receptors of 25, 50, 
100, 200, and 500 meters.  As the nearest sensitive uses are located approximately 315 feet (96 
meters) from the project site, the LST values for 50 meters were conservatively used. 
 
Table 5, Localized Significance of Construction Emissions, shows the localized construction-
related emissions for NOX, CO, PM10, and PM2.5 compared to the LSTs for SRA 18, North Coastal 
Orange County.  It is noted that the localized emissions presented in Table 5 are less than those 
in Table 3 because localized emissions include only on-site emissions (i.e., from construction 
equipment and fugitive dust), and do not include off-site emissions (i.e., from hauling activities).  
As shown in Table 5, the project’s localized construction emissions would not exceed the LSTs 
for SRA 18.  Therefore, localized significance impacts from construction would be less than 
significant. 
 

Table 5 
Localized Significance of Construction Emissions 

 

Source 
Pollutant (pounds/day)4 

NOX CO PM10 PM2.5 
Year 1 Construction On-Site Emissions1,3 19.70 14.49 2.46 1.52 
Year 2 Construction On-Site Emissions2,3 12.50 12.73 0.59 0.57 

Localized Significance Threshold4 93 738 13 5 
Thresholds Exceeded? No No No No 

Notes: 
1. Maximum on-site daily emissions occur during demolition phase for NOx and CO, and grading phase for PM10 and PM2.5 in Year 1.   
2. Maximum on-site daily emissions occur during building construction phase for NOx, CO, PM10, and PM2.5 in Year 2. 
3. The construction emissions in this table include reduction/credits based on the application of dust control techniques as required by 

SCAQMD Rule 403.  The dust control techniques include the following: properly maintain mobile and other construction equipment; 
replace ground cover in disturbed areas quickly; water exposed surfaces twice daily; cover stock piles with tarps; water all haul roads 
three times daily; and limit speeds on unpaved roads to 15 miles per hour.   

4. The Localized Significance Threshold was determined using Appendix C of the SCAQMD Final Localized Significant Threshold 
Methodology guidance document for pollutants NOX, CO, PM10, and PM2.5.  The Localized Significance Threshold was based on the 
anticipated daily acreage disturbance for construction (less than 1 acre; therefore the 1-acre threshold was used), the distance to 
sensitive receptors (50 meters), and the source receptor area (SRA 18). 

Refer to Attachment A, Air Quality Emissions Data, for assumptions used in this analysis. 
 
 
Operational LST 
 
According to SCAQMD localized significance threshold methodology, LSTs would apply to the 
operational phase of a proposed project if the project includes stationary sources or attracts 
mobile sources that may spend extended periods queuing and idling at the site (e.g., warehouse 
or transfer facilities).  The proposed project does not include such uses.  Thus, due to the lack of 
such emissions, no long-term localized significance threshold analysis is necessary.  Operational 
LST impacts would be less than significant in this regard. 
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Carbon Monoxide Hotspots 
 
CO emissions are a function of vehicle idling time, meteorological conditions, and traffic flow.  
Under certain extreme meteorological conditions, CO concentrations near a congested roadway 
or intersection may reach unhealthful levels (i.e., adversely affecting residents, school children, 
hospital patients, the elderly, etc.). 
 
The Basin is designated as an attainment/maintenance area for the Federal CO standards and 
an attainment area for State standards.  There has been a decline in CO emissions even though 
vehicle miles traveled on U.S. urban and rural roads have increased.  Nationwide estimated 
anthropogenic CO emissions have decreased 68 percent between 1990 and 2014.  In 2014, 
mobile sources accounted for 82 percent of the nation’s total anthropogenic CO emissions.7  CO 
emissions have continued to decline since this time.  The Basin was re-designated as attainment 
in 2007 and is no longer addressed in the SCAQMD’s AQMP.  Three major control programs 
have contributed to the reduced per-vehicle CO emissions:  exhaust standards, cleaner burning 
fuels, and motor vehicle inspection/maintenance programs. 
 
A detailed CO analysis was conducted in the Federal Attainment Plan for Carbon Monoxide (CO 
Plan) for the SCAQMD’s 2003 Air Quality Management Plan, which is the most recent AQMP that 
addresses CO concentrations.  The locations selected for microscale modeling in the CO Plan 
are worst-case intersections in the Basin and would likely experience the highest CO 
concentrations.  Thus, CO analysis within the CO Plan is utilized in a comparison to the proposed 
project, since it represents a worst-case scenario with heavy traffic volumes within the Basin. 
 
Of these locations, the Wilshire Boulevard/Veteran Avenue intersection in Los Angeles County 
experienced the highest CO concentration (4.6 parts per million [ppm]), which is well below the 
35-ppm 1-hr CO Federal standard.  The Wilshire Boulevard/Veteran Avenue intersection is one 
of the most congested intersections in Southern California with an ADT volume of approximately 
100,000 vehicles per day.  As the CO hotspots were not experienced at the Wilshire 
Boulevard/Veteran Avenue intersection, it can be reasonably inferred that CO hotspots would not 
be experienced at any intersections within the City near the project site due to the comparatively 
low volume of traffic (a maximum of 94 average daily trips) that would occur as a result of project 
implementation.  Therefore, impacts would be less than significant in this regard. 
 
Mitigation Measures:  No mitigation is required. 
 
Impact AQ-4: Would the project result in other emissions (such as those leading to 

odors) adversely affecting a substantial number of people? 
 
Less Than Significant Impact.  California Health & Safety Code, Division 26, Part 4, Chapter 3, 
Section 41700 prohibit the emission of any material which causes nuisance to a considerable 
number of persons or endangers the comfort, health, or safety of the public.  Projects required to 
obtain permits from SCAQMD, typically industrial and some commercial projects, are evaluated 
by SCAQMD staff for potential odor nuisance and conditions may be applied (or control equipment 
required) where necessary to prevent occurrence of public nuisance.  The proposed project would 
not require such a permit from SCAQMD. 
 

 
7  United States Environmental Protection Agency¸ Carbon Monoxide Emissions, 

https://cfpub.epa.gov/roe/indicator_pdf.cfm?i=10, accessed August 4, 2020. 
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According to the SCAQMD CEQA Air Quality Handbook, land uses associated with odor 
complaints typically include agricultural uses, wastewater treatment plants, food processing 
plants, chemical plants, composting, refineries, landfills, dairies, and fiberglass molding.  The 
proposed project does not include any uses identified by the SCAQMD as being associated with 
odors.  The project would involve auto repair services and generate odors from paint.  However, 
the project would use waterborne paint to minimize ROG emissions and associated odors from 
paint.  In addition, painting would be performed inside the proposed building and the odors would 
mostly be filtered by the ventilation system.  Therefore, impacts would be less than significant. 
 
Construction activities associated with the project may generate detectable odors from heavy-
duty equipment exhaust and architectural coatings.  However, construction-related odors would 
be short-term in nature and cease upon project completion.  In addition, the project would be 
required to comply with the California Code of Regulations, Title 13, Sections 2449(d)(3) and 
2485, which minimizes the idling time of construction equipment either by shutting it off when not 
in use or by reducing the time of idling to no more than five minutes.  This would further reduce 
the detectable odors from heavy-duty equipment exhaust.  The project would also comply with 
the SCAQMD Regulation XI, Rule 1113 – Architectural Coating, which would minimize odor 
impacts from ROG emissions during architectural coating.  Therefore, the project would not emit 
emissions, including odors, adversely affecting a substantial number of people and impacts would 
be less than significant.   
 
Mitigation Measures:  No mitigation is required. 
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Appendix A 
Air Quality Emissions Data 

 

 
 





Grading - 

Architectural Coating - SCAQMD Rule 1113

1.3 User Entered Comments & Non-Default Data

Project Characteristics - 

Land Use - total lot acreage is 1.5-acre, unenclosed parking represents rooftop parking, office/warehouse breakdown comes from site plan

Construction Phase - per construction questionnaire

Trips and VMT - hauling distance per construction questionnaire

Demolition - building dimension 145'*85'*15', 0.25/27*0.5 ton waste per cubic feet

CO2 Intensity 

(lb/MWhr)

702.44 CH4 Intensity 

(lb/MWhr)

0.029 N2O Intensity 

(lb/MWhr)

0.006

31

Climate Zone 8 Operational Year 2022

Utility Company Southern California Edison

1.2 Other Project Characteristics

Urbanization Urban Wind Speed (m/s) 2.2 Precipitation Freq (Days)

Unenclosed Parking Structure 67.00 Space 0.00 26,800.00 0

Parking Lot 19.00 Space 0.17 7,600.00 0

Unrefrigerated Warehouse-No Rail 32.52 1000sqft 1.22 32,525.00 0

Floor Surface Area Population

General Office Building 4.96 1000sqft 0.11 4,960.00 0

1.0 Project Characteristics

1.1 Land Usage

Land Uses Size Metric Lot Acreage

CalEEMod Version: CalEEMod.2016.3.2

Page 1 of 1 Date: 9/30/2020 2:41 PM
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tblTripsAndVMT HaulingTripLength 20.00 10.00

tblLandUse LotAcreage 0.75 1.22

tblLandUse LotAcreage 0.60 0.00

tblGrading MaterialImported 0.00 600.00

tblLandUse LandUseSquareFeet 32,520.00 32,525.00

tblFleetMix SBUS 7.0900e-004 0.00

tblFleetMix UBUS 1.8280e-003 0.00

tblFleetMix MHD 0.02 0.00

tblFleetMix OBUS 2.0990e-003 0.00

tblFleetMix MDV 0.12 0.00

tblFleetMix MH 8.9600e-004 0.00

tblFleetMix LHD2 5.8460e-003 0.00

tblFleetMix MCY 4.8550e-003 0.00

tblFleetMix LDT2 0.20 0.00

tblFleetMix LHD1 0.02 0.00

tblFleetMix LDA 0.55 0.00

tblFleetMix LDT1 0.04 0.00

tblConstructionPhase NumDays 4.00 15.00

tblFleetMix HHD 0.03 0.00

tblConstructionPhase NumDays 10.00 20.00

tblConstructionPhase NumDays 200.00 216.00

tblAreaCoating Area_Parking 2064 456

tblConstDustMitigation WaterUnpavedRoadVehicleSpeed 0 15

tblArchitecturalCoating EF_Nonresidential_Interior 100.00 50.00

tblArchitecturalCoating EF_Parking 100.00 50.00

tblArchitecturalCoating ConstArea_Parking 2,064.00 456.00

tblArchitecturalCoating EF_Nonresidential_Exterior 100.00 50.00

Vehicle Trips - 94 daily trips per trip gen memo

Construction Off-road Equipment Mitigation - SCAQMD Rule 403

Energy Mitigation - 2019 Title 24

Table Name Column Name Default Value New Value



tblVehicleEF HHD 0.12 0.07

tblVehicleEF HHD 0.64 0.41

tblVehicleEF HHD 7.1000e-005 3.0000e-006

tblVehicleEF HHD 9.9000e-005 5.0000e-006

tblVehicleEF HHD 4.0680e-003 2.0100e-004

tblVehicleEF HHD 0.01 0.03

tblVehicleEF HHD 7.0000e-005 1.0000e-006

tblVehicleEF HHD 0.03 0.03

tblVehicleEF HHD 8.8170e-003 8.7660e-003

tblVehicleEF HHD 7.7000e-005 1.0000e-006

tblVehicleEF HHD 0.01 3.6300e-003

tblVehicleEF HHD 0.04 0.04

tblVehicleEF HHD 0.01 0.03

tblVehicleEF HHD 0.01 3.7940e-003

tblVehicleEF HHD 0.06 0.06

tblVehicleEF HHD 3.41 3.30

tblVehicleEF HHD 19.73 2.20

tblVehicleEF HHD 9.09 0.08

tblVehicleEF HHD 20.90 5.84

tblVehicleEF HHD 4,906.64 1,071.37

tblVehicleEF HHD 1,590.87 1,472.58

tblVehicleEF HHD 0.96 0.71

tblVehicleEF HHD 2.84 0.01

tblVehicleEF HHD 0.08 1.0000e-006

tblVehicleEF HHD 2.55 5.67

tblVehicleEF HHD 0.72 0.03

tblVehicleEF HHD 0.09 0.14

tblTripsAndVMT WorkerTripNumber 30.00 18.00

tblTripsAndVMT WorkerTripNumber 6.00 4.00

tblTripsAndVMT HaulingTripNumber 85.00 55.00

tblTripsAndVMT VendorTripNumber 12.00 7.00

tblTripsAndVMT HaulingTripLength 20.00 25.00



tblVehicleEF HHD 8.8170e-003 8.7660e-003

tblVehicleEF HHD 0.01 3.1640e-003

tblVehicleEF HHD 0.03 0.03

tblVehicleEF HHD 0.01 0.03

tblVehicleEF HHD 7.7000e-005 1.0000e-006

tblVehicleEF HHD 0.06 0.06

tblVehicleEF HHD 0.04 0.04

tblVehicleEF HHD 19.72 2.20

tblVehicleEF HHD 0.01 3.3070e-003

tblVehicleEF HHD 21.57 5.67

tblVehicleEF HHD 3.22 3.12

tblVehicleEF HHD 1,590.87 1,472.58

tblVehicleEF HHD 9.09 0.08

tblVehicleEF HHD 2.70 0.01

tblVehicleEF HHD 5,197.96 1,068.30

tblVehicleEF HHD 1.86 5.55

tblVehicleEF HHD 0.97 0.71

tblVehicleEF HHD 0.09 0.14

tblVehicleEF HHD 0.08 1.0000e-006

tblVehicleEF HHD 0.08 5.0000e-006

tblVehicleEF HHD 0.67 0.03

tblVehicleEF HHD 0.22 0.22

tblVehicleEF HHD 3.3200e-004 9.3000e-004

tblVehicleEF HHD 0.74 0.47

tblVehicleEF HHD 7.1000e-005 3.0000e-006

tblVehicleEF HHD 9.9000e-005 5.0000e-006

tblVehicleEF HHD 4.0680e-003 2.0100e-004

tblVehicleEF HHD 0.01 0.01

tblVehicleEF HHD 1.3800e-004 1.0000e-006

tblVehicleEF HHD 0.07 4.0000e-006

tblVehicleEF HHD 0.05 9.8130e-003

tblVehicleEF HHD 3.3200e-004 9.3000e-004



tblVehicleEF HHD 0.02 4.4660e-003

tblVehicleEF HHD 3.36 3.24

tblVehicleEF HHD 19.73 2.20

tblVehicleEF HHD 9.09 0.08

tblVehicleEF HHD 19.97 6.06

tblVehicleEF HHD 4,504.34 1,075.61

tblVehicleEF HHD 1,590.87 1,472.58

tblVehicleEF HHD 0.96 0.71

tblVehicleEF HHD 2.86 0.01

tblVehicleEF HHD 0.08 1.0000e-006

tblVehicleEF HHD 3.51 5.85

tblVehicleEF HHD 0.77 0.03

tblVehicleEF HHD 0.09 0.14

tblVehicleEF HHD 3.2600e-004 9.1300e-004

tblVehicleEF HHD 0.07 4.0000e-006

tblVehicleEF HHD 1.1000e-004 5.0000e-006

tblVehicleEF HHD 0.22 0.22

tblVehicleEF HHD 4.2570e-003 2.0400e-004

tblVehicleEF HHD 0.70 0.50

tblVehicleEF HHD 1.3500e-004 1.0000e-006

tblVehicleEF HHD 1.6000e-004 7.0000e-006

tblVehicleEF HHD 0.05 9.7840e-003

tblVehicleEF HHD 0.01 0.01

tblVehicleEF HHD 3.2600e-004 9.1300e-004

tblVehicleEF HHD 0.07 4.0000e-006

tblVehicleEF HHD 1.1000e-004 5.0000e-006

tblVehicleEF HHD 0.12 0.07

tblVehicleEF HHD 4.2570e-003 2.0400e-004

tblVehicleEF HHD 0.60 0.43

tblVehicleEF HHD 7.0000e-005 1.0000e-006

tblVehicleEF HHD 1.6000e-004 7.0000e-006

tblVehicleEF HHD 0.01 0.03



tblVehicleEF LDA 56.82 52.62

tblVehicleEF LDA 1.10 2.05

tblVehicleEF LDA 264.19 257.52

tblVehicleEF LDA 5.1030e-003 0.05

tblVehicleEF LDA 0.61 0.63

tblVehicleEF HHD 0.08 5.0000e-006

tblVehicleEF LDA 4.7080e-003 2.3280e-003

tblVehicleEF HHD 0.22 0.22

tblVehicleEF HHD 3.5900e-004 9.9300e-004

tblVehicleEF HHD 0.80 0.44

tblVehicleEF HHD 6.8000e-005 4.0000e-006

tblVehicleEF HHD 9.3000e-005 5.0000e-006

tblVehicleEF HHD 4.3390e-003 2.2300e-004

tblVehicleEF HHD 0.01 0.01

tblVehicleEF HHD 1.3800e-004 1.0000e-006

tblVehicleEF HHD 0.07 4.0000e-006

tblVehicleEF HHD 0.04 9.8540e-003

tblVehicleEF HHD 0.12 0.07

tblVehicleEF HHD 3.5900e-004 9.9300e-004

tblVehicleEF HHD 0.69 0.38

tblVehicleEF HHD 6.8000e-005 4.0000e-006

tblVehicleEF HHD 9.3000e-005 5.0000e-006

tblVehicleEF HHD 4.3390e-003 2.2300e-004

tblVehicleEF HHD 0.01 0.03

tblVehicleEF HHD 7.0000e-005 1.0000e-006

tblVehicleEF HHD 0.03 0.03

tblVehicleEF HHD 8.8170e-003 8.7660e-003

tblVehicleEF HHD 7.7000e-005 1.0000e-006

tblVehicleEF HHD 0.02 4.2720e-003

tblVehicleEF HHD 0.04 0.04

tblVehicleEF HHD 0.01 0.03

tblVehicleEF HHD 0.06 0.06



tblVehicleEF LDA 2.0810e-003 1.6860e-003

tblVehicleEF LDA 2.2640e-003 1.8330e-003

tblVehicleEF LDA 1.8370e-003 1.4560e-003

tblVehicleEF LDA 0.06 0.16

tblVehicleEF LDA 1.9930e-003 1.5810e-003

tblVehicleEF LDA 56.82 52.11

tblVehicleEF LDA 0.04 0.03

tblVehicleEF LDA 0.94 1.77

tblVehicleEF LDA 278.35 268.06

tblVehicleEF LDA 4.5230e-003 0.04

tblVehicleEF LDA 0.69 0.68

tblVehicleEF LDA 0.08 0.23

tblVehicleEF LDA 5.0460e-003 2.4790e-003

tblVehicleEF LDA 0.02 0.01

tblVehicleEF LDA 0.04 0.20

tblVehicleEF LDA 0.10 0.09

tblVehicleEF LDA 0.04 0.05

tblVehicleEF LDA 5.8700e-004 5.2100e-004

tblVehicleEF LDA 0.04 0.05

tblVehicleEF LDA 0.07 0.21

tblVehicleEF LDA 2.6460e-003 2.5470e-003

tblVehicleEF LDA 0.01 8.8060e-003

tblVehicleEF LDA 0.04 0.20

tblVehicleEF LDA 0.10 0.09

tblVehicleEF LDA 0.04 0.05

tblVehicleEF LDA 2.0810e-003 1.6860e-003

tblVehicleEF LDA 0.04 0.05

tblVehicleEF LDA 2.2640e-003 1.8330e-003

tblVehicleEF LDA 1.8370e-003 1.4560e-003

tblVehicleEF LDA 0.07 0.17

tblVehicleEF LDA 1.9930e-003 1.5810e-003

tblVehicleEF LDA 0.05 0.03



tblVehicleEF LDA 0.07 0.21

tblVehicleEF LDA 0.01 8.6410e-003

tblVehicleEF LDA 0.04 0.23

tblVehicleEF LDA 0.11 0.10

tblVehicleEF LDA 0.03 0.05

tblVehicleEF LDA 2.0810e-003 1.6860e-003

tblVehicleEF LDA 0.04 0.05

tblVehicleEF LDA 2.2640e-003 1.8330e-003

tblVehicleEF LDA 1.8370e-003 1.4560e-003

tblVehicleEF LDA 0.07 0.18

tblVehicleEF LDA 1.9930e-003 1.5810e-003

tblVehicleEF LDA 56.82 52.74

tblVehicleEF LDA 0.05 0.03

tblVehicleEF LDA 1.13 2.12

tblVehicleEF LDA 259.61 253.63

tblVehicleEF LDA 5.2210e-003 0.05

tblVehicleEF LDA 0.59 0.61

tblVehicleEF LDA 0.07 0.21

tblVehicleEF LDA 4.6070e-003 2.2810e-003

tblVehicleEF LDA 0.02 0.01

tblVehicleEF LDA 0.04 0.19

tblVehicleEF LDA 0.10 0.09

tblVehicleEF LDA 0.05 0.06

tblVehicleEF LDA 5.8400e-004 5.1600e-004

tblVehicleEF LDA 0.06 0.07

tblVehicleEF LDA 0.06 0.19

tblVehicleEF LDA 2.7880e-003 2.6520e-003

tblVehicleEF LDA 0.01 9.2950e-003

tblVehicleEF LDA 0.04 0.19

tblVehicleEF LDA 0.10 0.09

tblVehicleEF LDA 0.05 0.06

tblVehicleEF LDA 0.06 0.07



tblVehicleEF LDT1 0.05 0.03

tblVehicleEF LDT1 0.27 0.18

tblVehicleEF LDT1 0.11 0.10

tblVehicleEF LDT1 7.4600e-004 6.2700e-004

tblVehicleEF LDT1 0.14 0.11

tblVehicleEF LDT1 0.19 0.33

tblVehicleEF LDT1 3.3150e-003 3.0150e-003

tblVehicleEF LDT1 0.03 0.02

tblVehicleEF LDT1 0.17 0.62

tblVehicleEF LDT1 0.27 0.18

tblVehicleEF LDT1 0.11 0.10

tblVehicleEF LDT1 3.1270e-003 2.2690e-003

tblVehicleEF LDT1 0.14 0.11

tblVehicleEF LDT1 3.4000e-003 2.4680e-003

tblVehicleEF LDT1 2.8840e-003 1.9610e-003

tblVehicleEF LDT1 0.16 0.24

tblVehicleEF LDT1 3.1320e-003 2.1320e-003

tblVehicleEF LDT1 69.74 63.35

tblVehicleEF LDT1 0.14 0.09

tblVehicleEF LDT1 2.77 2.25

tblVehicleEF LDT1 329.66 304.64

tblVehicleEF LDT1 0.01 0.07

tblVehicleEF LDT1 1.50 1.13

tblVehicleEF LDA 0.08 0.23

tblVehicleEF LDT1 0.01 5.4220e-003

tblVehicleEF LDA 0.02 0.01

tblVehicleEF LDA 0.04 0.23

tblVehicleEF LDA 0.11 0.10

tblVehicleEF LDA 0.03 0.05

tblVehicleEF LDA 5.8700e-004 5.2200e-004

tblVehicleEF LDA 0.04 0.05

tblVehicleEF LDA 2.6000e-003 2.5090e-003



tblVehicleEF LDT1 2.85 2.31

tblVehicleEF LDT1 0.01 0.07

tblVehicleEF LDT1 1.45 1.10

tblVehicleEF LDT1 0.18 0.32

tblVehicleEF LDT1 0.01 5.3230e-003

tblVehicleEF LDT1 0.05 0.04

tblVehicleEF LDT1 0.16 0.57

tblVehicleEF LDT1 0.29 0.19

tblVehicleEF LDT1 0.16 0.14

tblVehicleEF LDT1 7.3900e-004 6.2100e-004

tblVehicleEF LDT1 0.22 0.17

tblVehicleEF LDT1 0.17 0.29

tblVehicleEF LDT1 3.4820e-003 3.1210e-003

tblVehicleEF LDT1 0.04 0.02

tblVehicleEF LDT1 0.16 0.57

tblVehicleEF LDT1 0.29 0.19

tblVehicleEF LDT1 0.16 0.14

tblVehicleEF LDT1 3.1270e-003 2.2690e-003

tblVehicleEF LDT1 0.22 0.17

tblVehicleEF LDT1 3.4000e-003 2.4680e-003

tblVehicleEF LDT1 2.8840e-003 1.9610e-003

tblVehicleEF LDT1 0.15 0.23

tblVehicleEF LDT1 3.1320e-003 2.1320e-003

tblVehicleEF LDT1 69.74 62.74

tblVehicleEF LDT1 0.12 0.08

tblVehicleEF LDT1 2.37 1.93

tblVehicleEF LDT1 346.09 315.43

tblVehicleEF LDT1 0.01 0.06

tblVehicleEF LDT1 1.65 1.23

tblVehicleEF LDT1 0.21 0.36

tblVehicleEF LDT1 0.01 5.7300e-003

tblVehicleEF LDT1 0.17 0.62



tblVehicleEF LDT2 2.3340e-003 1.7540e-003

tblVehicleEF LDT2 0.11 0.27

tblVehicleEF LDT2 1.9860e-003 1.5690e-003

tblVehicleEF LDT2 78.41 68.88

tblVehicleEF LDT2 0.08 0.06

tblVehicleEF LDT2 1.35 2.61

tblVehicleEF LDT2 369.39 329.20

tblVehicleEF LDT2 6.3660e-003 0.06

tblVehicleEF LDT2 0.79 0.85

tblVehicleEF LDT1 0.21 0.37

tblVehicleEF LDT2 6.4770e-003 3.6520e-003

tblVehicleEF LDT1 0.05 0.03

tblVehicleEF LDT1 0.20 0.73

tblVehicleEF LDT1 0.31 0.20

tblVehicleEF LDT1 0.10 0.10

tblVehicleEF LDT1 7.4700e-004 6.2800e-004

tblVehicleEF LDT1 0.13 0.12

tblVehicleEF LDT1 0.20 0.33

tblVehicleEF LDT1 3.2600e-003 2.9750e-003

tblVehicleEF LDT1 0.03 0.02

tblVehicleEF LDT1 0.20 0.73

tblVehicleEF LDT1 0.31 0.20

tblVehicleEF LDT1 0.10 0.10

tblVehicleEF LDT1 3.1270e-003 2.2690e-003

tblVehicleEF LDT1 0.13 0.12

tblVehicleEF LDT1 3.4000e-003 2.4680e-003

tblVehicleEF LDT1 2.8840e-003 1.9610e-003

tblVehicleEF LDT1 0.16 0.25

tblVehicleEF LDT1 3.1320e-003 2.1320e-003

tblVehicleEF LDT1 69.74 63.48

tblVehicleEF LDT1 0.14 0.09

tblVehicleEF LDT1 324.17 300.66



tblVehicleEF LDT2 0.02 0.02

tblVehicleEF LDT2 0.11 0.12

tblVehicleEF LDT2 0.07 0.10

tblVehicleEF LDT2 2.1460e-003 1.6130e-003

tblVehicleEF LDT2 0.08 0.10

tblVehicleEF LDT2 2.3340e-003 1.7540e-003

tblVehicleEF LDT2 1.8270e-003 1.4440e-003

tblVehicleEF LDT2 0.10 0.25

tblVehicleEF LDT2 1.9860e-003 1.5690e-003

tblVehicleEF LDT2 78.41 68.21

tblVehicleEF LDT2 0.07 0.06

tblVehicleEF LDT2 1.16 2.24

tblVehicleEF LDT2 388.48 339.75

tblVehicleEF LDT2 5.6450e-003 0.06

tblVehicleEF LDT2 0.88 0.92

tblVehicleEF LDT2 0.09 0.32

tblVehicleEF LDT2 6.9310e-003 3.8780e-003

tblVehicleEF LDT2 0.02 0.02

tblVehicleEF LDT2 0.06 0.38

tblVehicleEF LDT2 0.10 0.12

tblVehicleEF LDT2 0.05 0.07

tblVehicleEF LDT2 8.0700e-004 6.8200e-004

tblVehicleEF LDT2 0.05 0.07

tblVehicleEF LDT2 0.09 0.29

tblVehicleEF LDT2 3.7000e-003 3.2570e-003

tblVehicleEF LDT2 0.02 0.01

tblVehicleEF LDT2 0.06 0.38

tblVehicleEF LDT2 0.10 0.12

tblVehicleEF LDT2 0.05 0.07

tblVehicleEF LDT2 2.1460e-003 1.6130e-003

tblVehicleEF LDT2 0.05 0.07

tblVehicleEF LDT2 1.8270e-003 1.4440e-003



tblVehicleEF LDT2 0.11 0.13

tblVehicleEF LDT2 8.0700e-004 6.8300e-004

tblVehicleEF LDT2 0.04 0.07

tblVehicleEF LDT2 0.09 0.30

tblVehicleEF LDT2 3.6360e-003 3.2180e-003

tblVehicleEF LDT2 0.02 0.01

tblVehicleEF LDT2 0.07 0.45

tblVehicleEF LDT2 0.11 0.13

tblVehicleEF LDT2 0.04 0.07

tblVehicleEF LDT2 2.1460e-003 1.6130e-003

tblVehicleEF LDT2 0.04 0.07

tblVehicleEF LDT2 2.3340e-003 1.7540e-003

tblVehicleEF LDT2 1.8270e-003 1.4440e-003

tblVehicleEF LDT2 0.11 0.27

tblVehicleEF LDT2 1.9860e-003 1.5690e-003

tblVehicleEF LDT2 78.41 69.03

tblVehicleEF LDT2 0.07 0.06

tblVehicleEF LDT2 1.39 2.68

tblVehicleEF LDT2 363.05 325.31

tblVehicleEF LDT2 6.5150e-003 0.07

tblVehicleEF LDT2 0.76 0.82

tblVehicleEF LDT2 0.08 0.29

tblVehicleEF LDT2 6.3380e-003 3.5810e-003

tblVehicleEF LDT2 0.03 0.02

tblVehicleEF LDT2 0.06 0.36

tblVehicleEF LDT2 0.11 0.12

tblVehicleEF LDT2 0.07 0.10

tblVehicleEF LDT2 8.0300e-004 6.7500e-004

tblVehicleEF LDT2 0.08 0.10

tblVehicleEF LDT2 0.08 0.26

tblVehicleEF LDT2 3.8920e-003 3.3610e-003

tblVehicleEF LDT2 0.06 0.36



tblVehicleEF LHD1 9.0000e-005 8.7000e-005

tblVehicleEF LHD1 0.30 0.44

tblVehicleEF LHD1 0.26 0.07

tblVehicleEF LHD1 1.8680e-003 1.3620e-003

tblVehicleEF LHD1 0.06 0.04

tblVehicleEF LHD1 0.10 0.07

tblVehicleEF LHD1 0.02 0.02

tblVehicleEF LHD1 8.7300e-004 2.2400e-004

tblVehicleEF LHD1 3.1810e-003 2.1290e-003

tblVehicleEF LHD1 2.5220e-003 2.4260e-003

tblVehicleEF LHD1 9.6970e-003 6.6010e-003

tblVehicleEF LHD1 9.4900e-004 2.4300e-004

tblVehicleEF LHD1 8.2200e-004 7.5100e-004

tblVehicleEF LHD1 0.01 9.7030e-003

tblVehicleEF LHD1 0.01 6.9260e-003

tblVehicleEF LHD1 1.00 0.33

tblVehicleEF LHD1 8.6000e-004 7.8400e-004

tblVehicleEF LHD1 0.08 0.06

tblVehicleEF LHD1 1.20 0.73

tblVehicleEF LHD1 602.65 655.78

tblVehicleEF LHD1 32.51 12.06

tblVehicleEF LHD1 2.60 1.04

tblVehicleEF LHD1 9.01 9.00

tblVehicleEF LHD1 0.15 0.19

tblVehicleEF LHD1 0.82 0.51

tblVehicleEF LHD1 0.01 4.5130e-003

tblVehicleEF LHD1 0.02 0.02

tblVehicleEF LDT2 0.10 0.33

tblVehicleEF LHD1 5.4910e-003 5.5990e-003

tblVehicleEF LDT2 0.02 0.02

tblVehicleEF LDT2 0.07 0.45

tblVehicleEF LDT2 0.04 0.07



tblVehicleEF LHD1 0.02 0.02

tblVehicleEF LHD1 4.9650e-003 2.9790e-003

tblVehicleEF LHD1 0.11 0.07

tblVehicleEF LHD1 9.6970e-003 6.6010e-003

tblVehicleEF LHD1 8.7300e-004 2.2400e-004

tblVehicleEF LHD1 8.2200e-004 7.5100e-004

tblVehicleEF LHD1 2.5220e-003 2.4260e-003

tblVehicleEF LHD1 0.01 6.9260e-003

tblVehicleEF LHD1 9.4900e-004 2.4300e-004

tblVehicleEF LHD1 8.6000e-004 7.8400e-004

tblVehicleEF LHD1 0.01 9.7030e-003

tblVehicleEF LHD1 1.12 0.69

tblVehicleEF LHD1 0.96 0.31

tblVehicleEF LHD1 32.51 11.99

tblVehicleEF LHD1 0.08 0.06

tblVehicleEF LHD1 9.01 9.00

tblVehicleEF LHD1 602.65 655.80

tblVehicleEF LHD1 0.83 0.52

tblVehicleEF LHD1 2.48 1.00

tblVehicleEF LHD1 0.02 0.01

tblVehicleEF LHD1 0.15 0.19

tblVehicleEF LHD1 5.4910e-003 5.6110e-003

tblVehicleEF LHD1 0.01 4.5890e-003

tblVehicleEF LHD1 0.30 0.44

tblVehicleEF LHD1 0.28 0.08

tblVehicleEF LHD1 1.8680e-003 1.3620e-003

tblVehicleEF LHD1 0.08 0.05

tblVehicleEF LHD1 0.10 0.07

tblVehicleEF LHD1 0.02 0.03

tblVehicleEF LHD1 3.7400e-004 1.1900e-004

tblVehicleEF LHD1 3.1810e-003 2.1290e-003

tblVehicleEF LHD1 5.9160e-003 6.4010e-003



tblVehicleEF LHD1 2.5220e-003 2.4260e-003

tblVehicleEF LHD1 9.4900e-004 2.4300e-004

tblVehicleEF LHD1 8.2200e-004 7.5100e-004

tblVehicleEF LHD1 0.01 9.7030e-003

tblVehicleEF LHD1 0.01 6.9260e-003

tblVehicleEF LHD1 1.00 0.33

tblVehicleEF LHD1 8.6000e-004 7.8400e-004

tblVehicleEF LHD1 0.08 0.06

tblVehicleEF LHD1 1.18 0.72

tblVehicleEF LHD1 602.65 655.78

tblVehicleEF LHD1 32.51 12.08

tblVehicleEF LHD1 2.61 1.05

tblVehicleEF LHD1 9.01 9.00

tblVehicleEF LHD1 0.15 0.19

tblVehicleEF LHD1 0.81 0.51

tblVehicleEF LHD1 0.01 4.4920e-003

tblVehicleEF LHD1 0.02 0.02

tblVehicleEF LHD1 0.27 0.08

tblVehicleEF LHD1 5.4910e-003 5.5970e-003

tblVehicleEF LHD1 0.08 0.05

tblVehicleEF LHD1 0.30 0.43

tblVehicleEF LHD1 0.02 0.03

tblVehicleEF LHD1 2.8120e-003 1.8560e-003

tblVehicleEF LHD1 4.9650e-003 2.9790e-003

tblVehicleEF LHD1 0.11 0.07

tblVehicleEF LHD1 5.9160e-003 6.4020e-003

tblVehicleEF LHD1 3.7200e-004 1.1900e-004

tblVehicleEF LHD1 0.25 0.07

tblVehicleEF LHD1 9.0000e-005 8.7000e-005

tblVehicleEF LHD1 0.07 0.04

tblVehicleEF LHD1 0.30 0.43

tblVehicleEF LHD1 2.8120e-003 1.8560e-003



tblVehicleEF LHD2 1.1850e-003 1.2260e-003

tblVehicleEF LHD2 0.80 0.83

tblVehicleEF LHD2 0.55 0.24

tblVehicleEF LHD2 27.22 9.64

tblVehicleEF LHD2 0.10 0.09

tblVehicleEF LHD2 13.72 13.58

tblVehicleEF LHD2 614.66 666.20

tblVehicleEF LHD2 0.36 0.37

tblVehicleEF LHD2 1.31 0.72

tblVehicleEF LHD2 8.3570e-003 0.01

tblVehicleEF LHD2 0.13 0.15

tblVehicleEF LHD2 3.9270e-003 4.0620e-003

tblVehicleEF LHD2 4.1730e-003 3.3390e-003

tblVehicleEF LHD1 0.33 0.48

tblVehicleEF LHD1 0.28 0.08

tblVehicleEF LHD1 1.8330e-003 1.3810e-003

tblVehicleEF LHD1 0.08 0.05

tblVehicleEF LHD1 0.12 0.08

tblVehicleEF LHD1 0.02 0.03

tblVehicleEF LHD1 3.7400e-004 1.1900e-004

tblVehicleEF LHD1 3.2290e-003 2.2130e-003

tblVehicleEF LHD1 9.0000e-005 8.7000e-005

tblVehicleEF LHD1 5.9160e-003 6.4010e-003

tblVehicleEF LHD1 0.33 0.48

tblVehicleEF LHD1 0.26 0.07

tblVehicleEF LHD1 1.8330e-003 1.3810e-003

tblVehicleEF LHD1 0.06 0.04

tblVehicleEF LHD1 0.12 0.08

tblVehicleEF LHD1 0.02 0.02

tblVehicleEF LHD1 8.7300e-004 2.2400e-004

tblVehicleEF LHD1 3.2290e-003 2.2130e-003

tblVehicleEF LHD1 9.6970e-003 6.6010e-003



tblVehicleEF LHD2 614.66 666.20

tblVehicleEF LHD2 1.25 0.69

tblVehicleEF LHD2 13.72 13.58

tblVehicleEF LHD2 0.13 0.15

tblVehicleEF LHD2 0.36 0.37

tblVehicleEF LHD2 4.2260e-003 3.3710e-003

tblVehicleEF LHD2 8.0730e-003 0.01

tblVehicleEF LHD2 0.12 0.06

tblVehicleEF LHD2 3.9270e-003 4.0700e-003

tblVehicleEF LHD2 0.05 0.05

tblVehicleEF LHD2 0.08 0.28

tblVehicleEF LHD2 0.02 0.03

tblVehicleEF LHD2 7.4900e-004 8.9600e-004

tblVehicleEF LHD2 1.1830e-003 1.3680e-003

tblVehicleEF LHD2 0.04 0.05

tblVehicleEF LHD2 5.9880e-003 6.4500e-003

tblVehicleEF LHD2 2.9600e-004 9.5000e-005

tblVehicleEF LHD2 0.11 0.05

tblVehicleEF LHD2 1.3400e-004 1.3000e-004

tblVehicleEF LHD2 0.05 0.05

tblVehicleEF LHD2 0.08 0.28

tblVehicleEF LHD2 0.01 0.02

tblVehicleEF LHD2 7.4900e-004 8.9600e-004

tblVehicleEF LHD2 1.1830e-003 1.3680e-003

tblVehicleEF LHD2 0.04 0.05

tblVehicleEF LHD2 9.0860e-003 9.4560e-003

tblVehicleEF LHD2 4.1000e-004 1.3000e-004

tblVehicleEF LHD2 1.1340e-003 1.1730e-003

tblVehicleEF LHD2 2.6590e-003 2.6250e-003

tblVehicleEF LHD2 9.5110e-003 9.8980e-003

tblVehicleEF LHD2 4.4600e-004 1.4100e-004

tblVehicleEF LHD2 0.01 0.01



tblVehicleEF LHD2 8.4070e-003 0.01

tblVehicleEF LHD2 3.9270e-003 4.0600e-003

tblVehicleEF LHD2 4.1600e-003 3.3310e-003

tblVehicleEF LHD2 0.08 0.27

tblVehicleEF LHD2 0.12 0.05

tblVehicleEF LHD2 1.1140e-003 1.2200e-003

tblVehicleEF LHD2 0.05 0.05

tblVehicleEF LHD2 0.04 0.05

tblVehicleEF LHD2 0.02 0.03

tblVehicleEF LHD2 2.9500e-004 9.5000e-005

tblVehicleEF LHD2 1.8430e-003 1.9160e-003

tblVehicleEF LHD2 1.3400e-004 1.3000e-004

tblVehicleEF LHD2 5.9880e-003 6.4500e-003

tblVehicleEF LHD2 0.08 0.27

tblVehicleEF LHD2 0.11 0.05

tblVehicleEF LHD2 1.1140e-003 1.2200e-003

tblVehicleEF LHD2 0.05 0.05

tblVehicleEF LHD2 0.04 0.05

tblVehicleEF LHD2 0.01 0.02

tblVehicleEF LHD2 4.1000e-004 1.3000e-004

tblVehicleEF LHD2 1.8430e-003 1.9160e-003

tblVehicleEF LHD2 2.6590e-003 2.6250e-003

tblVehicleEF LHD2 9.0860e-003 9.4560e-003

tblVehicleEF LHD2 4.4600e-004 1.4100e-004

tblVehicleEF LHD2 1.1340e-003 1.1730e-003

tblVehicleEF LHD2 0.01 0.01

tblVehicleEF LHD2 9.5110e-003 9.8980e-003

tblVehicleEF LHD2 0.53 0.23

tblVehicleEF LHD2 1.1850e-003 1.2260e-003

tblVehicleEF LHD2 0.10 0.09

tblVehicleEF LHD2 0.76 0.79

tblVehicleEF LHD2 27.22 9.59



tblVehicleEF LHD2 0.05 0.05

tblVehicleEF LHD2 0.02 0.03

tblVehicleEF LHD2 7.2000e-004 8.9100e-004

tblVehicleEF LHD2 1.1570e-003 1.3980e-003

tblVehicleEF LHD2 0.04 0.05

tblVehicleEF LHD2 5.9880e-003 6.4500e-003

tblVehicleEF LHD2 2.9600e-004 9.5000e-005

tblVehicleEF LHD2 0.11 0.05

tblVehicleEF LHD2 1.3400e-004 1.3000e-004

tblVehicleEF LHD2 0.05 0.05

tblVehicleEF LHD2 0.09 0.31

tblVehicleEF LHD2 0.01 0.02

tblVehicleEF LHD2 7.2000e-004 8.9100e-004

tblVehicleEF LHD2 1.1570e-003 1.3980e-003

tblVehicleEF LHD2 0.04 0.05

tblVehicleEF LHD2 9.0860e-003 9.4560e-003

tblVehicleEF LHD2 4.1000e-004 1.3000e-004

tblVehicleEF LHD2 1.1340e-003 1.1730e-003

tblVehicleEF LHD2 2.6590e-003 2.6250e-003

tblVehicleEF LHD2 9.5110e-003 9.8980e-003

tblVehicleEF LHD2 4.4600e-004 1.4100e-004

tblVehicleEF LHD2 1.1850e-003 1.2260e-003

tblVehicleEF LHD2 0.01 0.01

tblVehicleEF LHD2 0.79 0.82

tblVehicleEF LHD2 0.55 0.24

tblVehicleEF LHD2 27.22 9.65

tblVehicleEF LHD2 0.10 0.09

tblVehicleEF LHD2 13.72 13.58

tblVehicleEF LHD2 614.66 666.20

tblVehicleEF LHD2 0.36 0.37

tblVehicleEF LHD2 1.32 0.72

tblVehicleEF LHD2 0.13 0.15



tblVehicleEF MCY 8.86 7.75

tblVehicleEF MCY 0.13 0.21

tblVehicleEF MCY 18.33 17.90

tblVehicleEF MCY 2.23 1.97

tblVehicleEF MCY 0.50 0.34

tblVehicleEF MCY 3.07 2.95

tblVehicleEF MCY 0.61 2.00

tblVehicleEF MCY 0.68 0.70

tblVehicleEF MCY 0.70 0.72

tblVehicleEF MCY 6.6600e-004 5.9200e-004

tblVehicleEF MCY 1.18 1.15

tblVehicleEF MCY 2.05 1.81

tblVehicleEF MCY 2.2100e-003 2.1220e-003

tblVehicleEF MCY 2.47 2.38

tblVehicleEF MCY 0.61 2.00

tblVehicleEF MCY 0.68 0.70

tblVehicleEF MCY 0.70 0.72

tblVehicleEF MCY 3.5380e-003 3.0140e-003

tblVehicleEF MCY 1.18 1.15

tblVehicleEF MCY 3.7580e-003 3.2010e-003

tblVehicleEF MCY 2.1290e-003 2.0240e-003

tblVehicleEF MCY 0.31 0.26

tblVehicleEF MCY 2.2780e-003 2.1650e-003

tblVehicleEF MCY 44.84 59.78

tblVehicleEF MCY 1.13 1.12

tblVehicleEF MCY 9.64 8.45

tblVehicleEF MCY 182.85 214.46

tblVehicleEF MCY 0.15 0.24

tblVehicleEF MCY 18.81 18.60

tblVehicleEF LHD2 0.12 0.06

tblVehicleEF MCY 0.51 0.35

tblVehicleEF LHD2 0.09 0.31



tblVehicleEF MCY 3.7580e-003 3.2010e-003

tblVehicleEF MCY 0.31 0.27

tblVehicleEF MCY 2.2780e-003 2.1650e-003

tblVehicleEF MCY 44.84 60.09

tblVehicleEF MCY 1.10 1.09

tblVehicleEF MCY 9.74 8.57

tblVehicleEF MCY 182.85 214.66

tblVehicleEF MCY 0.15 0.24

tblVehicleEF MCY 18.82 18.70

tblVehicleEF MCY 1.99 1.76

tblVehicleEF MCY 0.51 0.35

tblVehicleEF MCY 3.01 2.88

tblVehicleEF MCY 0.58 1.87

tblVehicleEF MCY 0.79 0.75

tblVehicleEF MCY 1.24 1.13

tblVehicleEF MCY 6.4700e-004 5.7400e-004

tblVehicleEF MCY 1.98 1.73

tblVehicleEF MCY 1.83 1.62

tblVehicleEF MCY 2.2010e-003 2.1090e-003

tblVehicleEF MCY 2.42 2.33

tblVehicleEF MCY 0.58 1.87

tblVehicleEF MCY 0.79 0.75

tblVehicleEF MCY 1.24 1.13

tblVehicleEF MCY 3.5380e-003 3.0140e-003

tblVehicleEF MCY 1.98 1.73

tblVehicleEF MCY 3.7580e-003 3.2010e-003

tblVehicleEF MCY 2.1290e-003 2.0240e-003

tblVehicleEF MCY 0.29 0.25

tblVehicleEF MCY 2.2780e-003 2.1650e-003

tblVehicleEF MCY 44.84 58.02

tblVehicleEF MCY 0.98 0.98

tblVehicleEF MCY 182.85 213.15



tblVehicleEF MDV 0.03 0.02

tblVehicleEF MDV 0.16 0.14

tblVehicleEF MDV 0.07 0.09

tblVehicleEF MDV 2.2530e-003 1.7320e-003

tblVehicleEF MDV 0.07 0.08

tblVehicleEF MDV 2.4500e-003 1.8840e-003

tblVehicleEF MDV 1.9680e-003 1.5620e-003

tblVehicleEF MDV 0.23 0.33

tblVehicleEF MDV 2.1350e-003 1.6940e-003

tblVehicleEF MDV 104.47 83.79

tblVehicleEF MDV 0.14 0.09

tblVehicleEF MDV 2.55 2.97

tblVehicleEF MDV 499.57 407.06

tblVehicleEF MDV 0.01 0.08

tblVehicleEF MDV 1.28 0.99

tblVehicleEF MCY 2.27 2.01

tblVehicleEF MDV 0.01 4.7750e-003

tblVehicleEF MCY 3.08 2.97

tblVehicleEF MCY 0.70 2.30

tblVehicleEF MCY 0.87 0.90

tblVehicleEF MCY 0.67 0.76

tblVehicleEF MCY 6.6900e-004 5.9500e-004

tblVehicleEF MCY 1.26 1.28

tblVehicleEF MCY 2.08 1.85

tblVehicleEF MCY 2.2110e-003 2.1240e-003

tblVehicleEF MCY 2.48 2.39

tblVehicleEF MCY 0.70 2.30

tblVehicleEF MCY 0.87 0.90

tblVehicleEF MCY 0.67 0.76

tblVehicleEF MCY 3.5380e-003 3.0140e-003

tblVehicleEF MCY 1.26 1.28

tblVehicleEF MCY 2.1290e-003 2.0240e-003



tblVehicleEF MDV 0.17 0.14

tblVehicleEF MDV 1.0830e-003 8.2100e-004

tblVehicleEF MDV 0.12 0.12

tblVehicleEF MDV 0.17 0.34

tblVehicleEF MDV 5.2610e-003 4.1340e-003

tblVehicleEF MDV 0.03 0.02

tblVehicleEF MDV 0.09 0.38

tblVehicleEF MDV 0.17 0.14

tblVehicleEF MDV 0.11 0.12

tblVehicleEF MDV 2.2530e-003 1.7320e-003

tblVehicleEF MDV 0.12 0.12

tblVehicleEF MDV 2.4500e-003 1.8840e-003

tblVehicleEF MDV 1.9680e-003 1.5620e-003

tblVehicleEF MDV 0.22 0.30

tblVehicleEF MDV 2.1350e-003 1.6940e-003

tblVehicleEF MDV 104.47 83.01

tblVehicleEF MDV 0.13 0.08

tblVehicleEF MDV 2.19 2.55

tblVehicleEF MDV 525.12 418.11

tblVehicleEF MDV 0.01 0.07

tblVehicleEF MDV 1.43 1.07

tblVehicleEF MDV 0.21 0.41

tblVehicleEF MDV 0.01 5.0630e-003

tblVehicleEF MDV 0.05 0.03

tblVehicleEF MDV 0.09 0.41

tblVehicleEF MDV 0.16 0.14

tblVehicleEF MDV 0.07 0.09

tblVehicleEF MDV 1.0890e-003 8.2900e-004

tblVehicleEF MDV 0.07 0.08

tblVehicleEF MDV 0.19 0.37

tblVehicleEF MDV 5.0040e-003 4.0240e-003

tblVehicleEF MDV 0.09 0.41



tblVehicleEF MH 0.02 0.02

tblVehicleEF MDV 0.22 0.42

tblVehicleEF MH 0.03 8.5810e-003

tblVehicleEF MDV 0.04 0.03

tblVehicleEF MDV 0.11 0.48

tblVehicleEF MDV 0.17 0.14

tblVehicleEF MDV 0.07 0.09

tblVehicleEF MDV 1.0910e-003 8.3100e-004

tblVehicleEF MDV 0.07 0.08

tblVehicleEF MDV 0.20 0.38

tblVehicleEF MDV 4.9200e-003 3.9840e-003

tblVehicleEF MDV 0.03 0.02

tblVehicleEF MDV 0.11 0.48

tblVehicleEF MDV 0.17 0.14

tblVehicleEF MDV 0.07 0.09

tblVehicleEF MDV 2.2530e-003 1.7320e-003

tblVehicleEF MDV 0.07 0.08

tblVehicleEF MDV 2.4500e-003 1.8840e-003

tblVehicleEF MDV 1.9680e-003 1.5620e-003

tblVehicleEF MDV 0.23 0.33

tblVehicleEF MDV 2.1350e-003 1.6940e-003

tblVehicleEF MDV 104.47 83.96

tblVehicleEF MDV 0.14 0.08

tblVehicleEF MDV 2.62 3.06

tblVehicleEF MDV 491.18 402.99

tblVehicleEF MDV 0.01 0.08

tblVehicleEF MDV 1.23 0.95

tblVehicleEF MDV 0.19 0.37

tblVehicleEF MDV 0.01 4.6830e-003

tblVehicleEF MDV 0.05 0.03

tblVehicleEF MDV 0.09 0.38

tblVehicleEF MDV 0.11 0.12



tblVehicleEF MH 59.08 17.55

tblVehicleEF MH 5.25 1.80

tblVehicleEF MH 1,102.49 1,442.64

tblVehicleEF MH 0.02 0.02

tblVehicleEF MH 2.22 1.01

tblVehicleEF MH 0.35 0.10

tblVehicleEF MH 0.03 8.7560e-003

tblVehicleEF MH 0.12 0.07

tblVehicleEF MH 0.02 1.15

tblVehicleEF MH 0.07 0.05

tblVehicleEF MH 0.43 0.32

tblVehicleEF MH 6.8800e-004 1.7500e-004

tblVehicleEF MH 1.05 0.74

tblVehicleEF MH 0.32 0.09

tblVehicleEF MH 0.01 0.01

tblVehicleEF MH 0.08 0.05

tblVehicleEF MH 0.02 1.15

tblVehicleEF MH 0.07 0.05

tblVehicleEF MH 0.43 0.32

tblVehicleEF MH 9.9000e-004 2.1600e-004

tblVehicleEF MH 1.05 0.74

tblVehicleEF MH 3.2190e-003 3.3050e-003

tblVehicleEF MH 0.02 0.03

tblVehicleEF MH 0.02 0.03

tblVehicleEF MH 1.0760e-003 2.3500e-004

tblVehicleEF MH 0.79 0.23

tblVehicleEF MH 0.01 0.01

tblVehicleEF MH 59.08 17.72

tblVehicleEF MH 1.23 1.37

tblVehicleEF MH 5.59 1.90

tblVehicleEF MH 1,102.49 1,442.60

tblVehicleEF MH 2.16 0.99



tblVehicleEF MH 0.02 0.03

tblVehicleEF MH 0.79 0.23

tblVehicleEF MH 0.01 0.01

tblVehicleEF MH 59.08 17.75

tblVehicleEF MH 1.20 1.35

tblVehicleEF MH 5.64 1.91

tblVehicleEF MH 1,102.49 1,442.59

tblVehicleEF MH 0.02 0.02

tblVehicleEF MH 2.14 0.98

tblVehicleEF MH 0.34 0.09

tblVehicleEF MH 0.03 8.5290e-003

tblVehicleEF MH 0.12 0.07

tblVehicleEF MH 0.02 1.12

tblVehicleEF MH 0.07 0.05

tblVehicleEF MH 0.66 0.44

tblVehicleEF MH 6.8200e-004 1.7400e-004

tblVehicleEF MH 1.62 0.99

tblVehicleEF MH 0.31 0.08

tblVehicleEF MH 0.01 0.01

tblVehicleEF MH 0.09 0.05

tblVehicleEF MH 0.02 1.12

tblVehicleEF MH 0.07 0.05

tblVehicleEF MH 0.66 0.44

tblVehicleEF MH 9.9000e-004 2.1600e-004

tblVehicleEF MH 1.62 0.99

tblVehicleEF MH 3.2190e-003 3.3050e-003

tblVehicleEF MH 0.02 0.03

tblVehicleEF MH 0.02 0.03

tblVehicleEF MH 1.0760e-003 2.3500e-004

tblVehicleEF MH 0.76 0.22

tblVehicleEF MH 0.01 0.01

tblVehicleEF MH 1.13 1.29



tblVehicleEF MHD 5.1490e-003 0.03

tblVehicleEF MHD 10.59 1.26

tblVehicleEF MHD 3.2100e-004 8.6400e-004

tblVehicleEF MHD 0.52 0.35

tblVehicleEF MHD 1.09 1.42

tblVehicleEF MHD 1,135.28 1,052.30

tblVehicleEF MHD 59.98 12.60

tblVehicleEF MHD 5.78 1.25

tblVehicleEF MHD 140.95 55.50

tblVehicleEF MHD 0.36 0.38

tblVehicleEF MHD 0.33 0.34

tblVehicleEF MHD 4.1830e-003 3.4120e-003

tblVehicleEF MHD 0.05 0.01

tblVehicleEF MH 0.35 0.10

tblVehicleEF MHD 0.02 4.8200e-003

tblVehicleEF MH 0.11 0.07

tblVehicleEF MH 0.02 1.21

tblVehicleEF MH 0.08 0.06

tblVehicleEF MH 0.43 0.33

tblVehicleEF MH 6.8900e-004 1.7600e-004

tblVehicleEF MH 1.15 0.80

tblVehicleEF MH 0.32 0.09

tblVehicleEF MH 0.01 0.01

tblVehicleEF MH 0.08 0.05

tblVehicleEF MH 0.02 1.21

tblVehicleEF MH 0.08 0.06

tblVehicleEF MH 0.43 0.33

tblVehicleEF MH 9.9000e-004 2.1600e-004

tblVehicleEF MH 1.15 0.80

tblVehicleEF MH 3.2190e-003 3.3050e-003

tblVehicleEF MH 0.02 0.03

tblVehicleEF MH 1.0760e-003 2.3500e-004



tblVehicleEF MHD 1.03 1.34

tblVehicleEF MHD 59.98 12.50

tblVehicleEF MHD 0.54 0.35

tblVehicleEF MHD 149.29 56.12

tblVehicleEF MHD 1,135.28 1,052.30

tblVehicleEF MHD 0.33 0.35

tblVehicleEF MHD 5.50 1.19

tblVehicleEF MHD 0.05 0.01

tblVehicleEF MHD 0.26 0.31

tblVehicleEF MHD 0.02 4.5660e-003

tblVehicleEF MHD 4.2400e-003 3.4420e-003

tblVehicleEF MHD 0.02 0.10

tblVehicleEF MHD 0.39 0.06

tblVehicleEF MHD 7.2500e-004 3.3300e-004

tblVehicleEF MHD 0.05 0.06

tblVehicleEF MHD 0.04 0.02

tblVehicleEF MHD 0.04 0.03

tblVehicleEF MHD 7.0100e-004 1.2500e-004

tblVehicleEF MHD 1.1590e-003 4.7900e-004

tblVehicleEF MHD 1.3570e-003 5.2800e-004

tblVehicleEF MHD 0.01 0.01

tblVehicleEF MHD 0.02 0.10

tblVehicleEF MHD 0.35 0.06

tblVehicleEF MHD 7.2500e-004 3.3300e-004

tblVehicleEF MHD 0.04 0.05

tblVehicleEF MHD 0.04 0.02

tblVehicleEF MHD 0.03 0.02

tblVehicleEF MHD 7.3000e-004 1.0700e-004

tblVehicleEF MHD 1.1590e-003 4.7900e-004

tblVehicleEF MHD 3.0700e-004 8.2600e-004

tblVehicleEF MHD 4.9220e-003 0.03

tblVehicleEF MHD 7.9400e-004 1.1600e-004



tblVehicleEF MHD 1,135.28 1,052.29

tblVehicleEF MHD 5.84 1.26

tblVehicleEF MHD 129.42 54.65

tblVehicleEF MHD 0.49 0.49

tblVehicleEF MHD 0.33 0.34

tblVehicleEF MHD 4.1660e-003 3.4020e-003

tblVehicleEF MHD 0.05 0.01

tblVehicleEF MHD 0.37 0.06

tblVehicleEF MHD 0.02 5.1860e-003

tblVehicleEF MHD 0.05 0.06

tblVehicleEF MHD 0.02 0.09

tblVehicleEF MHD 0.03 0.03

tblVehicleEF MHD 1.0870e-003 4.5800e-004

tblVehicleEF MHD 1.8110e-003 6.7700e-004

tblVehicleEF MHD 0.05 0.02

tblVehicleEF MHD 0.01 0.01

tblVehicleEF MHD 6.9600e-004 1.2400e-004

tblVehicleEF MHD 0.34 0.06

tblVehicleEF MHD 1.4350e-003 5.3400e-004

tblVehicleEF MHD 0.04 0.05

tblVehicleEF MHD 0.02 0.09

tblVehicleEF MHD 0.02 0.02

tblVehicleEF MHD 1.0870e-003 4.5800e-004

tblVehicleEF MHD 1.8110e-003 6.7700e-004

tblVehicleEF MHD 0.05 0.02

tblVehicleEF MHD 4.9220e-003 0.03

tblVehicleEF MHD 7.3000e-004 1.0700e-004

tblVehicleEF MHD 7.9400e-004 1.1600e-004

tblVehicleEF MHD 2.5900e-004 6.9900e-004

tblVehicleEF MHD 2.7000e-004 7.3000e-004

tblVehicleEF MHD 5.1490e-003 0.03

tblVehicleEF MHD 10.55 1.26



tblVehicleEF OBUS 0.52 0.78

tblVehicleEF OBUS 0.03 0.02

tblVehicleEF OBUS 0.28 0.54

tblVehicleEF OBUS 0.01 8.7820e-003

tblVehicleEF OBUS 7.6080e-003 6.7550e-003

tblVehicleEF MHD 0.02 0.11

tblVehicleEF MHD 0.39 0.07

tblVehicleEF MHD 6.9800e-004 3.3300e-004

tblVehicleEF MHD 0.05 0.06

tblVehicleEF MHD 0.05 0.02

tblVehicleEF MHD 0.04 0.03

tblVehicleEF MHD 7.0200e-004 1.2500e-004

tblVehicleEF MHD 1.1430e-003 4.8400e-004

tblVehicleEF MHD 1.2480e-003 5.2000e-004

tblVehicleEF MHD 0.01 0.01

tblVehicleEF MHD 0.02 0.11

tblVehicleEF MHD 0.36 0.06

tblVehicleEF MHD 6.9800e-004 3.3300e-004

tblVehicleEF MHD 0.04 0.05

tblVehicleEF MHD 0.05 0.02

tblVehicleEF MHD 0.03 0.02

tblVehicleEF MHD 7.3000e-004 1.0700e-004

tblVehicleEF MHD 1.1430e-003 4.8400e-004

tblVehicleEF MHD 3.7300e-004 1.0030e-003

tblVehicleEF MHD 4.9220e-003 0.03

tblVehicleEF MHD 5.1490e-003 0.03

tblVehicleEF MHD 7.9400e-004 1.1600e-004

tblVehicleEF MHD 10.59 1.26

tblVehicleEF MHD 3.9000e-004 1.0480e-003

tblVehicleEF MHD 0.50 0.36

tblVehicleEF MHD 1.07 1.39

tblVehicleEF MHD 59.98 12.62



tblVehicleEF OBUS 7.7360e-003 6.8750e-003

tblVehicleEF OBUS 0.37 0.13

tblVehicleEF OBUS 0.01 8.8340e-003

tblVehicleEF OBUS 0.07 0.07

tblVehicleEF OBUS 0.04 0.23

tblVehicleEF OBUS 0.05 0.07

tblVehicleEF OBUS 7.9200e-004 9.7700e-004

tblVehicleEF OBUS 1.5340e-003 1.8310e-003

tblVehicleEF OBUS 0.02 0.02

tblVehicleEF OBUS 0.01 0.01

tblVehicleEF OBUS 7.8100e-004 1.9800e-004

tblVehicleEF OBUS 0.34 0.12

tblVehicleEF OBUS 9.7800e-004 7.7500e-004

tblVehicleEF OBUS 0.06 0.06

tblVehicleEF OBUS 0.04 0.23

tblVehicleEF OBUS 0.04 0.05

tblVehicleEF OBUS 7.9200e-004 9.7700e-004

tblVehicleEF OBUS 1.5340e-003 1.8310e-003

tblVehicleEF OBUS 0.02 0.02

tblVehicleEF OBUS 6.6520e-003 0.01

tblVehicleEF OBUS 7.6200e-004 1.8300e-004

tblVehicleEF OBUS 8.2900e-004 1.9900e-004

tblVehicleEF OBUS 9.7000e-005 6.3800e-004

tblVehicleEF OBUS 1.0100e-004 6.6700e-004

tblVehicleEF OBUS 6.9700e-003 0.02

tblVehicleEF OBUS 1.44 1.36

tblVehicleEF OBUS 2.43 0.68

tblVehicleEF OBUS 68.49 20.04

tblVehicleEF OBUS 0.45 0.38

tblVehicleEF OBUS 101.26 81.35

tblVehicleEF OBUS 1,235.74 1,388.32

tblVehicleEF OBUS 5.46 2.38



tblVehicleEF OBUS 0.04 0.22

tblVehicleEF OBUS 1.1860e-003 1.3300e-003

tblVehicleEF OBUS 0.07 0.07

tblVehicleEF OBUS 0.02 0.02

tblVehicleEF OBUS 0.05 0.07

tblVehicleEF OBUS 7.7500e-004 1.9600e-004

tblVehicleEF OBUS 2.3330e-003 2.5060e-003

tblVehicleEF OBUS 1.0260e-003 7.7400e-004

tblVehicleEF OBUS 0.01 0.01

tblVehicleEF OBUS 0.04 0.22

tblVehicleEF OBUS 0.33 0.11

tblVehicleEF OBUS 1.1860e-003 1.3300e-003

tblVehicleEF OBUS 0.06 0.06

tblVehicleEF OBUS 0.02 0.02

tblVehicleEF OBUS 0.04 0.05

tblVehicleEF OBUS 7.6200e-004 1.8300e-004

tblVehicleEF OBUS 2.3330e-003 2.5060e-003

tblVehicleEF OBUS 8.1000e-005 5.4200e-004

tblVehicleEF OBUS 6.6520e-003 0.01

tblVehicleEF OBUS 6.9700e-003 0.02

tblVehicleEF OBUS 8.2900e-004 1.9900e-004

tblVehicleEF OBUS 2.39 0.67

tblVehicleEF OBUS 8.5000e-005 5.6700e-004

tblVehicleEF OBUS 0.47 0.37

tblVehicleEF OBUS 1.35 1.28

tblVehicleEF OBUS 1,235.74 1,388.34

tblVehicleEF OBUS 68.49 19.83

tblVehicleEF OBUS 5.16 2.26

tblVehicleEF OBUS 106.28 81.25

tblVehicleEF OBUS 0.26 0.53

tblVehicleEF OBUS 0.53 0.79

tblVehicleEF OBUS 0.03 0.02



tblVehicleEF OBUS 0.05 0.07

tblVehicleEF OBUS 1.5400e-003 1.8770e-003

tblVehicleEF OBUS 0.02 0.02

tblVehicleEF OBUS 0.01 0.01

tblVehicleEF OBUS 7.8200e-004 1.9900e-004

tblVehicleEF OBUS 0.34 0.12

tblVehicleEF OBUS 9.1200e-004 7.7600e-004

tblVehicleEF OBUS 0.06 0.06

tblVehicleEF OBUS 0.04 0.24

tblVehicleEF OBUS 0.04 0.05

tblVehicleEF OBUS 7.7300e-004 9.7800e-004

tblVehicleEF OBUS 1.5400e-003 1.8770e-003

tblVehicleEF OBUS 0.02 0.02

tblVehicleEF OBUS 6.6520e-003 0.01

tblVehicleEF OBUS 7.6200e-004 1.8300e-004

tblVehicleEF OBUS 8.2900e-004 1.9900e-004

tblVehicleEF OBUS 1.1800e-004 7.7100e-004

tblVehicleEF OBUS 1.2300e-004 8.0600e-004

tblVehicleEF OBUS 6.9700e-003 0.02

tblVehicleEF OBUS 1.42 1.34

tblVehicleEF OBUS 2.43 0.68

tblVehicleEF OBUS 68.49 20.07

tblVehicleEF OBUS 0.43 0.39

tblVehicleEF OBUS 94.33 81.50

tblVehicleEF OBUS 1,235.74 1,388.31

tblVehicleEF OBUS 0.52 0.77

tblVehicleEF OBUS 5.52 2.40

tblVehicleEF OBUS 0.03 0.02

tblVehicleEF OBUS 0.30 0.56

tblVehicleEF OBUS 0.01 8.7300e-003

tblVehicleEF OBUS 7.5760e-003 6.7200e-003

tblVehicleEF OBUS 0.36 0.12



tblVehicleEF SBUS 0.01 3.4160e-003

tblVehicleEF SBUS 0.01 0.06

tblVehicleEF SBUS 0.39 0.04

tblVehicleEF SBUS 1.8660e-003 5.9300e-004

tblVehicleEF SBUS 0.11 0.13

tblVehicleEF SBUS 0.03 0.01

tblVehicleEF SBUS 0.95 0.36

tblVehicleEF SBUS 6.9100e-004 6.2000e-005

tblVehicleEF SBUS 3.6290e-003 1.1160e-003

tblVehicleEF SBUS 2.6840e-003 2.6450e-003

tblVehicleEF SBUS 0.02 0.04

tblVehicleEF SBUS 7.5100e-004 6.8000e-005

tblVehicleEF SBUS 9.1010e-003 5.4370e-003

tblVehicleEF SBUS 0.01 0.01

tblVehicleEF SBUS 0.02 0.04

tblVehicleEF SBUS 12.37 0.61

tblVehicleEF SBUS 9.5120e-003 5.6820e-003

tblVehicleEF SBUS 9.37 3.71

tblVehicleEF SBUS 4.27 5.92

tblVehicleEF SBUS 1,090.38 1,111.78

tblVehicleEF SBUS 53.84 6.09

tblVehicleEF SBUS 7.34 1.05

tblVehicleEF SBUS 1,132.35 357.72

tblVehicleEF SBUS 7.94 2.97

tblVehicleEF SBUS 0.75 0.97

tblVehicleEF SBUS 0.01 0.01

tblVehicleEF SBUS 0.07 7.5320e-003

tblVehicleEF OBUS 0.38 0.13

tblVehicleEF SBUS 0.84 0.08

tblVehicleEF OBUS 0.07 0.07

tblVehicleEF OBUS 0.04 0.24

tblVehicleEF OBUS 7.7300e-004 9.7800e-004



tblVehicleEF SBUS 0.94 0.36

tblVehicleEF SBUS 5.6260e-003 1.5260e-003

tblVehicleEF SBUS 0.03 0.01

tblVehicleEF SBUS 0.02 0.04

tblVehicleEF SBUS 6.9100e-004 6.2000e-005

tblVehicleEF SBUS 7.6720e-003 4.5880e-003

tblVehicleEF SBUS 2.6840e-003 2.6450e-003

tblVehicleEF SBUS 0.02 0.04

tblVehicleEF SBUS 7.5100e-004 6.8000e-005

tblVehicleEF SBUS 8.0190e-003 4.7960e-003

tblVehicleEF SBUS 0.01 0.01

tblVehicleEF SBUS 4.02 5.59

tblVehicleEF SBUS 12.34 0.61

tblVehicleEF SBUS 53.84 5.78

tblVehicleEF SBUS 9.67 3.81

tblVehicleEF SBUS 1,183.85 368.34

tblVehicleEF SBUS 1,090.38 1,111.81

tblVehicleEF SBUS 0.76 0.98

tblVehicleEF SBUS 5.84 0.87

tblVehicleEF SBUS 0.06 6.7680e-003

tblVehicleEF SBUS 7.82 2.93

tblVehicleEF SBUS 0.84 0.08

tblVehicleEF SBUS 0.01 0.01

tblVehicleEF SBUS 0.01 0.06

tblVehicleEF SBUS 0.42 0.05

tblVehicleEF SBUS 1.8660e-003 5.9300e-004

tblVehicleEF SBUS 0.13 0.15

tblVehicleEF SBUS 0.03 0.01

tblVehicleEF SBUS 1.36 0.51

tblVehicleEF SBUS 6.6500e-004 6.0000e-005

tblVehicleEF SBUS 3.6290e-003 1.1160e-003

tblVehicleEF SBUS 0.01 0.01



tblVehicleEF SBUS 2.6840e-003 2.6450e-003

tblVehicleEF SBUS 7.5100e-004 6.8000e-005

tblVehicleEF SBUS 0.01 6.6080e-003

tblVehicleEF SBUS 0.01 0.01

tblVehicleEF SBUS 0.02 0.04

tblVehicleEF SBUS 12.37 0.62

tblVehicleEF SBUS 0.01 6.9070e-003

tblVehicleEF SBUS 8.96 3.57

tblVehicleEF SBUS 4.20 5.82

tblVehicleEF SBUS 1,090.38 1,111.77

tblVehicleEF SBUS 53.84 6.12

tblVehicleEF SBUS 7.60 1.07

tblVehicleEF SBUS 1,061.23 343.05

tblVehicleEF SBUS 8.10 3.03

tblVehicleEF SBUS 0.75 0.96

tblVehicleEF SBUS 0.01 0.01

tblVehicleEF SBUS 0.07 7.6420e-003

tblVehicleEF SBUS 0.37 0.04

tblVehicleEF SBUS 0.84 0.08

tblVehicleEF SBUS 0.13 0.16

tblVehicleEF SBUS 0.01 0.06

tblVehicleEF SBUS 1.36 0.51

tblVehicleEF SBUS 2.8700e-003 8.0900e-004

tblVehicleEF SBUS 5.6260e-003 1.5260e-003

tblVehicleEF SBUS 0.03 0.01

tblVehicleEF SBUS 0.01 0.01

tblVehicleEF SBUS 6.4000e-004 5.7000e-005

tblVehicleEF SBUS 0.34 0.04

tblVehicleEF SBUS 0.01 3.5160e-003

tblVehicleEF SBUS 0.11 0.13

tblVehicleEF SBUS 0.01 0.06

tblVehicleEF SBUS 2.8700e-003 8.0900e-004



tblVehicleEF UBUS 0.25 0.03

tblVehicleEF UBUS 0.11 2.8080e-003

tblVehicleEF UBUS 1.1660e-003 4.4000e-005

tblVehicleEF UBUS 0.58 0.08

tblVehicleEF UBUS 0.01 0.03

tblVehicleEF UBUS 8.39 0.48

tblVehicleEF UBUS 14.66 0.25

tblVehicleEF UBUS 1,922.34 2,086.92

tblVehicleEF UBUS 110.12 22.69

tblVehicleEF UBUS 10.43 41.16

tblVehicleEF UBUS 10.25 1.81

tblVehicleEF UBUS 2.35 5.27

tblVehicleEF UBUS 0.06 0.04

tblVehicleEF SBUS 0.02 0.08

tblVehicleEF SBUS 0.44 0.05

tblVehicleEF SBUS 1.8040e-003 5.7900e-004

tblVehicleEF SBUS 0.13 0.15

tblVehicleEF SBUS 0.03 0.01

tblVehicleEF SBUS 1.37 0.51

tblVehicleEF SBUS 6.7000e-004 6.1000e-005

tblVehicleEF SBUS 3.5410e-003 1.1270e-003

tblVehicleEF SBUS 0.01 3.2770e-003

tblVehicleEF SBUS 0.01 0.01

tblVehicleEF SBUS 0.02 0.08

tblVehicleEF SBUS 0.40 0.04

tblVehicleEF SBUS 1.8040e-003 5.7900e-004

tblVehicleEF SBUS 0.11 0.13

tblVehicleEF SBUS 0.03 0.01

tblVehicleEF SBUS 0.95 0.36

tblVehicleEF SBUS 6.9100e-004 6.2000e-005

tblVehicleEF SBUS 3.5410e-003 1.1270e-003

tblVehicleEF SBUS 0.02 0.04



tblVehicleEF UBUS 0.10 2.6830e-003

tblVehicleEF UBUS 0.25 0.03

tblVehicleEF UBUS 3.0000e-003 7.5850e-003

tblVehicleEF UBUS 0.11 2.8080e-003

tblVehicleEF UBUS 1.1660e-003 4.4000e-005

tblVehicleEF UBUS 0.58 0.08

tblVehicleEF UBUS 0.01 0.03

tblVehicleEF UBUS 7.90 0.47

tblVehicleEF UBUS 14.60 0.24

tblVehicleEF UBUS 1,922.34 2,086.92

tblVehicleEF UBUS 110.12 22.33

tblVehicleEF UBUS 10.48 41.16

tblVehicleEF UBUS 8.90 1.61

tblVehicleEF UBUS 2.36 5.27

tblVehicleEF UBUS 0.05 0.03

tblVehicleEF UBUS 0.02 0.24

tblVehicleEF UBUS 0.86 0.17

tblVehicleEF UBUS 2.8840e-003 2.0490e-003

tblVehicleEF UBUS 3.18 5.39

tblVehicleEF UBUS 5.1000e-003 2.4450e-003

tblVehicleEF UBUS 0.08 0.04

tblVehicleEF UBUS 9.5950e-003 4.3240e-003

tblVehicleEF UBUS 1.2860e-003 2.2500e-004

tblVehicleEF UBUS 0.02 0.24

tblVehicleEF UBUS 0.79 0.15

tblVehicleEF UBUS 2.8840e-003 2.0490e-003

tblVehicleEF UBUS 0.74 0.08

tblVehicleEF UBUS 5.1000e-003 2.4450e-003

tblVehicleEF UBUS 0.08 0.04

tblVehicleEF UBUS 0.10 2.6830e-003

tblVehicleEF UBUS 1.0720e-003 4.1000e-005

tblVehicleEF UBUS 3.0000e-003 7.5850e-003



tblVehicleEF UBUS 5.5780e-003 2.3220e-003

tblVehicleEF UBUS 0.10 2.6830e-003

tblVehicleEF UBUS 1.0720e-003 4.1000e-005

tblVehicleEF UBUS 0.25 0.03

tblVehicleEF UBUS 3.0000e-003 7.5850e-003

tblVehicleEF UBUS 0.11 2.8080e-003

tblVehicleEF UBUS 1.1660e-003 4.4000e-005

tblVehicleEF UBUS 0.58 0.08

tblVehicleEF UBUS 0.01 0.03

tblVehicleEF UBUS 8.23 0.48

tblVehicleEF UBUS 14.67 0.25

tblVehicleEF UBUS 1,922.34 2,086.92

tblVehicleEF UBUS 110.12 22.76

tblVehicleEF UBUS 10.41 41.16

tblVehicleEF UBUS 10.46 1.85

tblVehicleEF UBUS 2.35 5.27

tblVehicleEF UBUS 0.06 0.04

tblVehicleEF UBUS 0.02 0.21

tblVehicleEF UBUS 0.79 0.16

tblVehicleEF UBUS 4.3100e-003 2.7270e-003

tblVehicleEF UBUS 3.19 5.39

tblVehicleEF UBUS 7.6030e-003 3.3370e-003

tblVehicleEF UBUS 0.08 0.04

tblVehicleEF UBUS 9.5960e-003 4.3240e-003

tblVehicleEF UBUS 1.2630e-003 2.2100e-004

tblVehicleEF UBUS 0.02 0.21

tblVehicleEF UBUS 0.72 0.14

tblVehicleEF UBUS 4.3100e-003 2.7270e-003

tblVehicleEF UBUS 0.75 0.08

tblVehicleEF UBUS 7.6030e-003 3.3370e-003

tblVehicleEF UBUS 0.08 0.04

tblVehicleEF UBUS 1.0720e-003 4.1000e-005



0.0000 3,818.957

5

3,818.957

5

0.7793 0.0000 3,838.440

9

0.3913 0.9400 1.3313 0.1048 0.8928 0.99752022 10.6987 19.9872 22.7621 0.0407

0.0000 2,597.149

3

2,597.149

3

0.6079 0.0000 2,612.346

1

5.1177 1.0431 5.7612 2.5800 0.9735 3.17212021 2.0601 20.2104 15.0705 0.0268

NBio- CO2 Total CO2 CH4 N2O CO2e

Year lb/day lb/day

Exhaust 

PM10

PM10 

Total

Fugitive 

PM2.5

Exhaust 

PM2.5

PM2.5 

Total

Bio- CO2

2.0 Emissions Summary

2.1 Overall Construction (Maximum Daily Emission)

Unmitigated Construction

ROG NOx CO SO2 Fugitive 

PM10

tblVehicleTrips WD_TR 11.03 2.51

tblVehicleTrips WD_TR 1.68 2.51

tblVehicleTrips SU_TR 1.05 2.51

tblVehicleTrips SU_TR 1.68 2.51

tblVehicleTrips ST_TR 2.46 2.51

tblVehicleTrips ST_TR 1.68 2.51

tblVehicleEF UBUS 0.03 0.29

tblVehicleEF UBUS 0.88 0.17

tblVehicleEF UBUS 2.9770e-003 1.9370e-003

tblVehicleEF UBUS 3.18 5.39

tblVehicleEF UBUS 5.5780e-003 2.3220e-003

tblVehicleEF UBUS 0.10 0.04

tblVehicleEF UBUS 9.5950e-003 4.3240e-003

tblVehicleEF UBUS 1.2900e-003 2.2500e-004

tblVehicleEF UBUS 0.03 0.29

tblVehicleEF UBUS 0.80 0.16

tblVehicleEF UBUS 2.9770e-003 1.9370e-003

tblVehicleEF UBUS 0.74 0.08

tblVehicleEF UBUS 0.10 0.04



962.8790 962.8790 0.0572 1.0200e-

003

964.61500.8270 0.0117 0.8387 0.2209 0.0112 0.2321Total 1.0826 0.6343 2.7274 9.0200e-

003

907.0396 907.0396 0.0561 908.44220.8270 8.1400e-

003

0.8351 0.2209 7.6400e-

003

0.2285Mobile 0.2262 0.5877 2.6757 8.7400e-

003

55.8123 55.8123 1.0700e-

003

1.0200e-

003

56.14403.5300e-

003

3.5300e-

003

3.5300e-

003

3.5300e-

003

Energy 5.1200e-

003

0.0465 0.0391 2.8000e-

004

0.0270 0.0270 7.0000e-

005

0.02885.0000e-

005

5.0000e-

005

5.0000e-

005

5.0000e-

005

Area 0.8513 1.2000e-

004

0.0126 0.0000

Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 

Total

Fugitive 

PM2.5

Exhaust 

PM2.5

PM2.5 

Total

Bio- CO2 NBio- CO2

2.2 Overall Operational

Unmitigated Operational

ROG NOx CO SO2 Fugitive 

PM10

Exhaust 

PM10

0.00 0.00 0.00 0.00 0.00 0.0056.21 0.00 43.66 59.24 0.00 38.14

NBio-CO2 Total CO2 CH4 N20 CO2e

Percent 

Reduction

0.00 0.00 0.00 0.00

Exhaust 

PM10

PM10 

Total

Fugitive 

PM2.5

Exhaust 

PM2.5

PM2.5 

Total

Bio- CO2ROG NOx CO SO2 Fugitive 

PM10

0.0000 3,818.957

5

3,818.957

5

0.7793 0.0000 3,838.440

9

2.0212 1.0431 2.6646 0.9896 0.9735 1.5818Maximum 10.6987 20.2104 22.7621 0.0407

0.0000 3,818.957

5

3,818.957

5

0.7793 0.0000 3,838.440

9

0.3913 0.9400 1.3313 0.1048 0.8928 0.99752022 10.6987 19.9872 22.7621 0.0407

0.0000 2,597.149

3

2,597.149

3

0.6079 0.0000 2,612.346

1

2.0212 1.0431 2.6646 0.9896 0.9735 1.58182021 2.0601 20.2104 15.0705 0.0268

Total CO2 CH4 N2O CO2e

Year lb/day lb/day

PM10 

Total

Fugitive 

PM2.5

Exhaust 

PM2.5

PM2.5 

Total

Bio- CO2 NBio- CO2

Mitigated Construction

ROG NOx CO SO2 Fugitive 

PM10

Exhaust 

PM10

0.0000 3,818.957

5

3,818.957

5

0.7793 0.0000 3,838.440

9

5.1177 1.0431 5.7612 2.5800 0.9735 3.1721Maximum 10.6987 20.2104 22.7621 0.0407



10

Acres of Grading (Site Preparation Phase): 0

Acres of Grading (Grading Phase): 5.63

Acres of Paving: 0.17

Residential Indoor: 0; Residential Outdoor: 0; Non-Residential Indoor: 56,228; Non-Residential Outdoor: 18,743; Striped Parking Area: 

5 Paving Paving 2/14/2022 2/25/2022 5

216

4 Architectural Coating Architectural Coating 1/3/2022 1/29/2022 5 20

3 Building Construction Building Construction 5/1/2021 2/28/2022 5

20

2 Grading Grading 4/10/2021 4/30/2021 5 15

End Date Num Days 

Week

Num Days Phase Description

1 Demolition Demolition 3/15/2021 4/9/2021 5

3.0 Construction Detail

Construction Phase

Phase 

Number

Phase Name Phase Type Start Date

0.00 1.70 1.70 0.54 29.41 1.700.00 8.79 0.12 0.00 9.18 0.44

NBio-CO2 Total 

CO2

CH4 N20 CO2e

Percent 

Reduction

0.14 2.14 0.42 0.89

Exhaust 

PM10

PM10 

Total

Fugitive 

PM2.5

Exhaust 

PM2.5

PM2.5 

Total

Bio- CO2ROG NOx CO SO2 Fugitive 

PM10

946.5563 946.5563 0.0569 7.2000e-

004

948.19530.8270 0.0107 0.8376 0.2209 0.0102 0.2311Total 1.0811 0.6207 2.7160 8.9400e-

003

907.0396 907.0396 0.0561 908.44220.8270 8.1400e-

003

0.8351 0.2209 7.6400e-

003

0.2285Mobile 0.2262 0.5877 2.6757 8.7400e-

003

39.4897 39.4897 7.6000e-

004

7.2000e-

004

39.72432.5000e-

003

2.5000e-

003

2.5000e-

003

2.5000e-

003

Energy 3.6200e-

003

0.0329 0.0276 2.0000e-

004

0.0270 0.0270 7.0000e-

005

0.02885.0000e-

005

5.0000e-

005

5.0000e-

005

5.0000e-

005

Area 0.8513 1.2000e-

004

0.0126 0.0000

Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 

Total

Fugitive 

PM2.5

Exhaust 

PM2.5

PM2.5 

Total

Bio- CO2 NBio- CO2

Mitigated Operational

ROG NOx CO SO2 Fugitive 

PM10

Exhaust 

PM10



Replace Ground Cover

6.90 20.00 LD_Mix HDT_Mix HHDT

3.1 Mitigation Measures Construction

Paving 5 13.00 0.00 0.00 14.70

14.70 6.90 20.00 LD_Mix HDT_Mix HHDT

6.90 20.00 LD_Mix HDT_Mix HHDT

Architectural Coating 1 4.00 0.00 0.00

Building Construction 7 18.00 7.00 0.00 14.70

14.70 6.90 25.00 LD_Mix HDT_Mix HHDT

6.90 10.00 LD_Mix HDT_Mix HHDT

Grading 3 8.00 0.00 75.00

Demolition 5 13.00 0.00 55.00 14.70

Worker Trip 

Length

Vendor Trip 

Length

Hauling Trip 

Length

Worker Vehicle 

Class

Vendor 

Vehicle 

Class

Hauling 

Vehicle 

Class

Trips and VMT

Phase Name Offroad Equipment 

Count

Worker Trip 

Number

Vendor Trip 

Number

Hauling Trip 

Number

Paving Tractors/Loaders/Backhoes 1 8.00 97 0.37

Paving Rollers 1 7.00 80 0.38

Paving Paving Equipment 1 8.00 132 0.36

Paving Pavers 1 6.00 130 0.42

Paving Cement and Mortar Mixers 1 6.00 9 0.56

Architectural Coating Air Compressors 1 6.00 78 0.48

Building Construction Welders 3 8.00 46 0.45

Building Construction Tractors/Loaders/Backhoes 1 6.00 97 0.37

Building Construction Generator Sets 1 8.00 84 0.74

Building Construction Forklifts 1 6.00 89 0.20

Building Construction Cranes 1 6.00 231 0.29

Grading Tractors/Loaders/Backhoes 1 7.00 97 0.37

Grading Rubber Tired Dozers 1 6.00 247 0.40

Grading Graders 1 6.00 187 0.41

Demolition Tractors/Loaders/Backhoes 3 8.00 97 0.37

Demolition Rubber Tired Dozers 1 8.00 247 0.40

Load Factor

Demolition Concrete/Industrial Saws 1 8.00 81 0.73

OffRoad Equipment

Phase Name Offroad Equipment Type Amount Usage Hours Horse Power



Mitigated Construction On-Site

274.4323 274.4323 0.0139 274.78030.1694 2.2000e-

003

0.1716 0.0451 2.0700e-

003

0.0472Total 0.0671 0.5138 0.5780 2.6500e-

003

143.9624 143.9624 3.8700e-

003

144.05920.1453 1.0700e-

003

0.1464 0.0385 9.9000e-

004

0.0395Worker 0.0549 0.0356 0.4897 1.4400e-

003

0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000Vendor 0.0000 0.0000 0.0000 0.0000

130.4698 130.4698 0.0101 130.72110.0241 1.1300e-

003

0.0252 6.6000e-

003

1.0800e-

003

7.6700e-

003

Hauling 0.0122 0.4782 0.0882 1.2100e-

003

Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 

Total

Fugitive 

PM2.5

Exhaust 

PM2.5

PM2.5 

Total

Bio- CO2 NBio- CO2

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 

PM10

Exhaust 

PM10

2,322.717

1

2,322.717

1

0.5940 2,337.565

8

0.9159 1.0409 1.9568 0.1387 0.9715 1.1101Total 1.9930 19.6966 14.4925 0.0241

2,322.717

1

2,322.717

1

0.5940 2,337.565

8

1.0409 1.0409 0.9715 0.9715Off-Road 1.9930 19.6966 14.4925 0.0241

0.0000 0.00000.9159 0.0000 0.9159 0.1387 0.0000 0.1387

CO2e

Category lb/day lb/day

Fugitive Dust

PM2.5 

Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2OSO2 Fugitive 

PM10

Exhaust 

PM10

PM10 

Total

Fugitive 

PM2.5

Exhaust 

PM2.5

Water Exposed Area

Reduce Vehicle Speed on Unpaved Roads

3.2 Demolition - 2021

Unmitigated Construction On-Site

ROG NOx CO



0.0000 0.00004.9191 0.0000 4.9191 2.5263 0.0000 2.5263Fugitive Dust

Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 

Total

Fugitive 

PM2.5

Exhaust 

PM2.5

PM2.5 

Total

Bio- CO2 NBio- CO2

3.3 Grading - 2021

Unmitigated Construction On-Site

ROG NOx CO SO2 Fugitive 

PM10

Exhaust 

PM10

274.4323 274.4323 0.0139 274.78030.1694 2.2000e-

003

0.1716 0.0451 2.0700e-

003

0.0472Total 0.0671 0.5138 0.5780 2.6500e-

003

143.9624 143.9624 3.8700e-

003

144.05920.1453 1.0700e-

003

0.1464 0.0385 9.9000e-

004

0.0395Worker 0.0549 0.0356 0.4897 1.4400e-

003

0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000Vendor 0.0000 0.0000 0.0000 0.0000

130.4698 130.4698 0.0101 130.72110.0241 1.1300e-

003

0.0252 6.6000e-

003

1.0800e-

003

7.6700e-

003

Hauling 0.0122 0.4782 0.0882 1.2100e-

003

Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 

Total

Fugitive 

PM2.5

Exhaust 

PM2.5

PM2.5 

Total

Bio- CO2 NBio- CO2

Mitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 

PM10

Exhaust 

PM10

0.0000 2,322.717

1

2,322.717

1

0.5940 2,337.565

8

0.3393 1.0409 1.3802 0.0514 0.9715 1.0229Total 1.9930 19.6966 14.4925 0.0241

0.0000 2,322.717

1

2,322.717

1

0.5940 2,337.565

8

1.0409 1.0409 0.9715 0.9715Off-Road 1.9930 19.6966 14.4925 0.0241

0.0000 0.00000.3393 0.0000 0.3393 0.0514 0.0000 0.0514Fugitive Dust

Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 

Total

Fugitive 

PM2.5

Exhaust 

PM2.5

PM2.5 

Total

Bio- CO2 NBio- CO2ROG NOx CO SO2 Fugitive 

PM10

Exhaust 

PM10



Mitigated Construction Off-Site

0.0000 1,365.064

8

1,365.064

8

0.4415 1,376.102

0

1.8225 0.6379 2.4605 0.9360 0.5869 1.5229Total 1.2884 14.3307 6.3314 0.0141

0.0000 1,365.064

8

1,365.064

8

0.4415 1,376.102

0

0.6379 0.6379 0.5869 0.5869Off-Road 1.2884 14.3307 6.3314 0.0141

0.0000 0.00001.8225 0.0000 1.8225 0.9360 0.0000 0.9360Fugitive Dust

Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 

Total

Fugitive 

PM2.5

Exhaust 

PM2.5

PM2.5 

Total

Bio- CO2 NBio- CO2

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 

PM10

Exhaust 

PM10

592.1380 592.1380 0.0348 593.00680.1986 5.5200e-

003

0.2041 0.0536 5.2600e-

003

0.0589Total 0.0771 1.4846 0.6228 5.5400e-

003

88.5923 88.5923 2.3800e-

003

88.65180.0894 6.6000e-

004

0.0901 0.0237 6.1000e-

004

0.0243Worker 0.0338 0.0219 0.3014 8.9000e-

004

0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000Vendor 0.0000 0.0000 0.0000 0.0000

503.5458 503.5458 0.0324 504.35500.1092 4.8600e-

003

0.1140 0.0299 4.6500e-

003

0.0346Hauling 0.0433 1.4627 0.3215 4.6500e-

003

Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 

Total

Fugitive 

PM2.5

Exhaust 

PM2.5

PM2.5 

Total

Bio- CO2 NBio- CO2

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 

PM10

Exhaust 

PM10

1,365.064

8

1,365.064

8

0.4415 1,376.102

0

4.9191 0.6379 5.5570 2.5263 0.5869 3.1132Total 1.2884 14.3307 6.3314 0.0141

1,365.064

8

1,365.064

8

0.4415 1,376.102

0

0.6379 0.6379 0.5869 0.5869Off-Road 1.2884 14.3307 6.3314 0.0141



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

Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 

Total

Fugitive 

PM2.5

Exhaust 

PM2.5

PM2.5 

Total

Bio- CO2 NBio- CO2

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 

PM10

Exhaust 

PM10

2,001.220

0

2,001.220

0

0.3573 2,010.151

7

0.6843 0.6843 0.6608 0.6608Total 1.8125 13.6361 12.8994 0.0221

2,001.220

0

2,001.220

0

0.3573 2,010.151

7

0.6843 0.6843 0.6608 0.6608Off-Road 1.8125 13.6361 12.8994 0.0221

Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 

Total

Fugitive 

PM2.5

Exhaust 

PM2.5

PM2.5 

Total

Bio- CO2 NBio- CO2

3.4 Building Construction - 2021

Unmitigated Construction On-Site

ROG NOx CO SO2 Fugitive 

PM10

Exhaust 

PM10

592.1380 592.1380 0.0348 593.00680.1986 5.5200e-

003

0.2041 0.0536 5.2600e-

003

0.0589Total 0.0771 1.4846 0.6228 5.5400e-

003

88.5923 88.5923 2.3800e-

003

88.65180.0894 6.6000e-

004

0.0901 0.0237 6.1000e-

004

0.0243Worker 0.0338 0.0219 0.3014 8.9000e-

004

0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000Vendor 0.0000 0.0000 0.0000 0.0000

503.5458 503.5458 0.0324 504.35500.1092 4.8600e-

003

0.1140 0.0299 4.6500e-

003

0.0346Hauling 0.0433 1.4627 0.3215 4.6500e-

003

Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 

Total

Fugitive 

PM2.5

Exhaust 

PM2.5

PM2.5 

Total

Bio- CO2 NBio- CO2ROG NOx CO SO2 Fugitive 

PM10

Exhaust 

PM10



3.4 Building Construction - 2022

Unmitigated Construction On-Site

390.0395 390.0395 0.0169 390.46190.2460 2.8200e-

003

0.2488 0.0663 2.6500e-

003

0.0689Total 0.0955 0.7169 0.8365 3.7900e-

003

199.3326 199.3326 5.3600e-

003

199.46660.2012 1.4800e-

003

0.2027 0.0534 1.3600e-

003

0.0547Worker 0.0760 0.0493 0.6781 2.0000e-

003

190.7069 190.7069 0.0115 190.99530.0448 1.3400e-

003

0.0462 0.0129 1.2900e-

003

0.0142Vendor 0.0195 0.6676 0.1584 1.7900e-

003

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

Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 

Total

Fugitive 

PM2.5

Exhaust 

PM2.5

PM2.5 

Total

Bio- CO2 NBio- CO2

Mitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 

PM10

Exhaust 

PM10

0.0000 2,001.220

0

2,001.220

0

0.3573 2,010.151

7

0.6843 0.6843 0.6608 0.6608Total 1.8125 13.6361 12.8994 0.0221

0.0000 2,001.220

0

2,001.220

0

0.3573 2,010.151

7

0.6843 0.6843 0.6608 0.6608Off-Road 1.8125 13.6361 12.8994 0.0221

Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 

Total

Fugitive 

PM2.5

Exhaust 

PM2.5

PM2.5 

Total

Bio- CO2 NBio- CO2

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 

PM10

Exhaust 

PM10

390.0395 390.0395 0.0169 390.46190.2460 2.8200e-

003

0.2488 0.0663 2.6500e-

003

0.0689Total 0.0955 0.7169 0.8365 3.7900e-

003

199.3326 199.3326 5.3600e-

003

199.46660.2012 1.4800e-

003

0.2027 0.0534 1.3600e-

003

0.0547Worker 0.0760 0.0493 0.6781 2.0000e-

003

190.7069 190.7069 0.0115 190.99530.0448 1.3400e-

003

0.0462 0.0129 1.2900e-

003

0.0142Vendor 0.0195 0.6676 0.1584 1.7900e-

003



0.0000 2,001.542

9

2,001.542

9

0.3486 2,010.258

1

0.5889 0.5889 0.5689 0.5689Off-Road 1.6487 12.5031 12.7264 0.0221

Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 

Total

Fugitive 

PM2.5

Exhaust 

PM2.5

PM2.5 

Total

Bio- CO2 NBio- CO2

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 

PM10

Exhaust 

PM10

381.2317 381.2317 0.0160 381.63050.2460 2.6000e-

003

0.2486 0.0663 2.4300e-

003

0.0687Total 0.0895 0.6782 0.7768 3.7000e-

003

192.1903 192.1903 4.8400e-

003

192.31140.2012 1.4400e-

003

0.2026 0.0534 1.3200e-

003

0.0547Worker 0.0713 0.0445 0.6270 1.9300e-

003

189.0414 189.0414 0.0111 189.31900.0448 1.1600e-

003

0.0460 0.0129 1.1100e-

003

0.0140Vendor 0.0183 0.6337 0.1497 1.7700e-

003

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

Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 

Total

Fugitive 

PM2.5

Exhaust 

PM2.5

PM2.5 

Total

Bio- CO2 NBio- CO2

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 

PM10

Exhaust 

PM10

2,001.542

9

2,001.542

9

0.3486 2,010.258

1

0.5889 0.5889 0.5689 0.5689Total 1.6487 12.5031 12.7264 0.0221

2,001.542

9

2,001.542

9

0.3486 2,010.258

1

0.5889 0.5889 0.5689 0.5689Off-Road 1.6487 12.5031 12.7264 0.0221

Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 

Total

Fugitive 

PM2.5

Exhaust 

PM2.5

PM2.5 

Total

Bio- CO2 NBio- CO2ROG NOx CO SO2 Fugitive 

PM10

Exhaust 

PM10



Unmitigated Construction Off-Site

281.4481 281.4481 0.0183 281.90620.0817 0.0817 0.0817 0.0817Total 8.9446 1.4085 1.8136 2.9700e-

003

281.4481 281.4481 0.0183 281.90620.0817 0.0817 0.0817 0.0817Off-Road 0.2045 1.4085 1.8136 2.9700e-

003

0.0000 0.00000.0000 0.0000 0.0000 0.0000Archit. Coating 8.7401

Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 

Total

Fugitive 

PM2.5

Exhaust 

PM2.5

PM2.5 

Total

Bio- CO2 NBio- CO2

3.5 Architectural Coating - 2022

Unmitigated Construction On-Site

ROG NOx CO SO2 Fugitive 

PM10

Exhaust 

PM10

381.2317 381.2317 0.0160 381.63050.2460 2.6000e-

003

0.2486 0.0663 2.4300e-

003

0.0687Total 0.0895 0.6782 0.7768 3.7000e-

003

192.1903 192.1903 4.8400e-

003

192.31140.2012 1.4400e-

003

0.2026 0.0534 1.3200e-

003

0.0547Worker 0.0713 0.0445 0.6270 1.9300e-

003

189.0414 189.0414 0.0111 189.31900.0448 1.1600e-

003

0.0460 0.0129 1.1100e-

003

0.0140Vendor 0.0183 0.6337 0.1497 1.7700e-

003

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

Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 

Total

Fugitive 

PM2.5

Exhaust 

PM2.5

PM2.5 

Total

Bio- CO2 NBio- CO2

Mitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 

PM10

Exhaust 

PM10

0.0000 2,001.542

9

2,001.542

9

0.3486 2,010.258

1

0.5889 0.5889 0.5689 0.5689Total 1.6487 12.5031 12.7264 0.0221



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

Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 

Total

Fugitive 

PM2.5

Exhaust 

PM2.5

PM2.5 

Total

Bio- CO2 NBio- CO2

Mitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 

PM10

Exhaust 

PM10

0.0000 281.4481 281.4481 0.0183 281.90620.0817 0.0817 0.0817 0.0817Total 8.9446 1.4085 1.8136 2.9700e-

003

0.0000 281.4481 281.4481 0.0183 281.90620.0817 0.0817 0.0817 0.0817Off-Road 0.2045 1.4085 1.8136 2.9700e-

003

0.0000 0.00000.0000 0.0000 0.0000 0.0000Archit. Coating 8.7401

Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 

Total

Fugitive 

PM2.5

Exhaust 

PM2.5

PM2.5 

Total

Bio- CO2 NBio- CO2

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 

PM10

Exhaust 

PM10

42.7090 42.7090 1.0800e-

003

42.73590.0447 3.2000e-

004

0.0450 0.0119 2.9000e-

004

0.0122Total 0.0158 9.8900e-

003

0.1393 4.3000e-

004

42.7090 42.7090 1.0800e-

003

42.73590.0447 3.2000e-

004

0.0450 0.0119 2.9000e-

004

0.0122Worker 0.0158 9.8900e-

003

0.1393 4.3000e-

004

0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000Vendor 0.0000 0.0000 0.0000 0.0000

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

Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 

Total

Fugitive 

PM2.5

Exhaust 

PM2.5

PM2.5 

Total

Bio- CO2 NBio- CO2ROG NOx CO SO2 Fugitive 

PM10

Exhaust 

PM10



Mitigated Construction On-Site

138.8041 138.8041 3.5000e-

003

138.89160.1453 1.0400e-

003

0.1464 0.0385 9.6000e-

004

0.0395Total 0.0515 0.0322 0.4529 1.3900e-

003

138.8041 138.8041 3.5000e-

003

138.89160.1453 1.0400e-

003

0.1464 0.0385 9.6000e-

004

0.0395Worker 0.0515 0.0322 0.4529 1.3900e-

003

0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000Vendor 0.0000 0.0000 0.0000 0.0000

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

Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 

Total

Fugitive 

PM2.5

Exhaust 

PM2.5

PM2.5 

Total

Bio- CO2 NBio- CO2

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 

PM10

Exhaust 

PM10

1,297.378

9

1,297.378

9

0.4113 1,307.660

8

0.3474 0.3474 0.3205 0.3205Total 0.7322 6.7738 8.8060 0.0135

0.0000 0.00000.0000 0.0000 0.0000 0.0000Paving 0.0445

1,297.378

9

1,297.378

9

0.4113 1,307.660

8

0.3474 0.3474 0.3205 0.3205Off-Road 0.6877 6.7738 8.8060 0.0135

Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 

Total

Fugitive 

PM2.5

Exhaust 

PM2.5

PM2.5 

Total

Bio- CO2 NBio- CO2

3.6 Paving - 2022

Unmitigated Construction On-Site

ROG NOx CO SO2 Fugitive 

PM10

Exhaust 

PM10

42.7090 42.7090 1.0800e-

003

42.73590.0447 3.2000e-

004

0.0450 0.0119 2.9000e-

004

0.0122Total 0.0158 9.8900e-

003

0.1393 4.3000e-

004

42.7090 42.7090 1.0800e-

003

42.73590.0447 3.2000e-

004

0.0450 0.0119 2.9000e-

004

0.0122Worker 0.0158 9.8900e-

003

0.1393 4.3000e-

004

0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000Vendor 0.0000 0.0000 0.0000 0.0000



4.0 Operational Detail - Mobile

4.1 Mitigation Measures Mobile

138.8041 138.8041 3.5000e-

003

138.89160.1453 1.0400e-

003

0.1464 0.0385 9.6000e-

004

0.0395Total 0.0515 0.0322 0.4529 1.3900e-

003

138.8041 138.8041 3.5000e-

003

138.89160.1453 1.0400e-

003

0.1464 0.0385 9.6000e-

004

0.0395Worker 0.0515 0.0322 0.4529 1.3900e-

003

0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000Vendor 0.0000 0.0000 0.0000 0.0000

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

Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 

Total

Fugitive 

PM2.5

Exhaust 

PM2.5

PM2.5 

Total

Bio- CO2 NBio- CO2

Mitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 

PM10

Exhaust 

PM10

0.0000 1,297.378

9

1,297.378

9

0.4113 1,307.660

8

0.3474 0.3474 0.3205 0.3205Total 0.7322 6.7738 8.8060 0.0135

0.0000 0.00000.0000 0.0000 0.0000 0.0000Paving 0.0445

0.0000 1,297.378

9

1,297.378

9

0.4113 1,307.660

8

0.3474 0.3474 0.3205 0.3205Off-Road 0.6877 6.7738 8.8060 0.0135

Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 

Total

Fugitive 

PM2.5

Exhaust 

PM2.5

PM2.5 

Total

Bio- CO2 NBio- CO2ROG NOx CO SO2 Fugitive 

PM10

Exhaust 

PM10



0.000000 0.000000

5.0 Energy Detail

Historical Energy Use: N

0.000000 0.000000 0.000000 0.000000 0.000000 0.000000Unenclosed Parking Structure 0.000000 0.000000 0.000000 0.000000 0.000000

0.034255 0.002099 0.001828 0.004855 0.000709 0.000896

0.000709 0.000896

Unrefrigerated Warehouse-No 

Rail

0.549559 0.042893 0.201564 0.118533 0.015569 0.005846 0.021394

0.005846 0.021394 0.034255 0.002099 0.001828 0.004855Parking Lot 0.549559 0.042893 0.201564 0.118533 0.015569

0.034255 0.002099 0.001828 0.004855 0.000709 0.000896

SBUS MH

General Office Building 0.549559 0.042893 0.201564 0.118533 0.015569 0.005846 0.021394

LHD2 MHD HHD OBUS UBUS MCYLand Use LDA LDT1 LDT2 MDV LHD1

0.00 0.00 0 0 0

4.4 Fleet Mix

0.00 41.00 92 5 3

Unenclosed Parking Structure 16.60 8.40 6.90 0.00

0.00 0.00 0 0 0

Unrefrigerated Warehouse-No 

Rail

16.60 8.40 6.90 59.00

48.00 19.00 77 19 4

Parking Lot 16.60 8.40 6.90 0.00

H-S or C-C H-O or C-NW Primary Diverted Pass-by

General Office Building 16.60 8.40 6.90 33.00

4.3 Trip Type Information

Miles Trip % Trip Purpose %

Land Use H-W or C-W H-S or C-C H-O or C-NW H-W or C-

W

Total 94.07 94.07 94.07 389,928 389,928

Unenclosed Parking Structure 0.00 0.00 0.00

Unrefrigerated Warehouse-No Rail 81.63 81.63 81.63 349,822 349,822

Parking Lot 0.00 0.00 0.00

Annual VMT

General Office Building 12.45 12.45 12.45 40,106 40,106

4.2 Trip Summary Information

Average Daily Trip Rate Unmitigated Mitigated

Land Use Weekday Saturday Sunday Annual VMT

907.0396 907.0396 0.0561 908.44220.8270 8.1400e-

003

0.8351 0.2209 7.6400e-

003

0.2285Unmitigated 0.2262 0.5877 2.6757 8.7400e-

003

907.0396 907.0396 0.0561 908.44220.8270 8.1400e-

003

0.8351 0.2209 7.6400e-

003

0.2285Mitigated 0.2262 0.5877 2.6757 8.7400e-

003

NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Exhaust 

PM10

PM10 

Total

Fugitive 

PM2.5

Exhaust 

PM2.5

PM2.5 

Total

Bio- CO2ROG NOx CO SO2 Fugitive 

PM10



Mitigated

55.8123 55.8123 1.0700e-

003

1.0300e-

003

56.14403.5400e-

003

3.5400e-

003

3.5400e-

003

3.5400e-

003

Total 5.1200e-

003

0.0465 0.0391 2.8000e-

004

41.2001 41.2001 7.9000e-

004

7.6000e-

004

41.44492.6100e-

003

2.6100e-

003

2.6100e-

003

2.6100e-

003

Unrefrigerated 

Warehouse-No 

Rail

350.201 3.7800e-

003

0.0343 0.0288 2.1000e-

004

0.0000 0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000Unenclosed 

Parking Structure

0 0.0000 0.0000 0.0000 0.0000

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

14.6122 14.6122 2.8000e-

004

2.7000e-

004

14.69919.3000e-

004

9.3000e-

004

9.3000e-

004

9.3000e-

004

General Office 

Building

124.204 1.3400e-

003

0.0122 0.0102 7.0000e-

005

NBio- CO2 Total CO2 CH4 N2O CO2e

Land Use kBTU/yr lb/day lb/day

Exhaust 

PM10

PM10 

Total

Fugitive 

PM2.5

Exhaust 

PM2.5

PM2.5 

Total

Bio- CO2

56.1440

5.2 Energy by Land Use - NaturalGas

Unmitigated

NaturalGa

s Use

ROG NOx CO SO2 Fugitive 

PM10

3.5300e-

003

55.8123 55.8123 1.0700e-

003

1.0200e-

003

2.8000e-

004

3.5300e-

003

3.5300e-

003

3.5300e-

003

39.4897 39.4897 7.6000e-

004

7.2000e-

004

39.7243

NaturalGas 

Unmitigated

5.1200e-

003

0.0465 0.0391

2.5000e-

003

2.5000e-

003

2.5000e-

003

2.5000e-

003

Category lb/day lb/day

NaturalGas 

Mitigated

3.6200e-

003

0.0329 0.0276 2.0000e-

004

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2eFugitive 

PM10

Exhaust 

PM10

PM10 

Total

Fugitive 

PM2.5

Exhaust 

PM2.5

PM2.5 

Total

ROG NOx CO SO2

5.1 Mitigation Measures Energy

Exceed Title 24



6.2 Area by SubCategory

Unmitigated

0.0270 0.0270 7.0000e-

005

0.02885.0000e-

005

5.0000e-

005

5.0000e-

005

5.0000e-

005

Unmitigated 0.8513 1.2000e-

004

0.0126 0.0000

0.0270 0.0270 7.0000e-

005

0.02885.0000e-

005

5.0000e-

005

5.0000e-

005

5.0000e-

005

Mitigated 0.8513 1.2000e-

004

0.0126 0.0000

NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Exhaust 

PM10

PM10 

Total

Fugitive 

PM2.5

Exhaust 

PM2.5

PM2.5 

Total

Bio- CO2

6.0 Area Detail

6.1 Mitigation Measures Area

ROG NOx CO SO2 Fugitive 

PM10

39.4897 39.4897 7.6000e-

004

7.2000e-

004

39.72432.5000e-

003

2.5000e-

003

2.5000e-

003

2.5000e-

003

Total 3.6200e-

003

0.0329 0.0276 1.9000e-

004

28.9973 28.9973 5.6000e-

004

5.3000e-

004

29.16961.8400e-

003

1.8400e-

003

1.8400e-

003

1.8400e-

003

Unrefrigerated 

Warehouse-No 

Rail

0.246477 2.6600e-

003

0.0242 0.0203 1.4000e-

004

0.0000 0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000Unenclosed 

Parking Structure

0 0.0000 0.0000 0.0000 0.0000

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

10.4923 10.4923 2.0000e-

004

1.9000e-

004

10.55476.6000e-

004

6.6000e-

004

6.6000e-

004

6.6000e-

004

General Office 

Building

0.0891849 9.6000e-

004

8.7400e-

003

7.3400e-

003

5.0000e-

005

Total CO2 CH4 N2O CO2e

Land Use kBTU/yr lb/day lb/day

PM10 

Total

Fugitive 

PM2.5

Exhaust 

PM2.5

PM2.5 

Total

Bio- CO2 NBio- CO2NaturalGa

s Use

ROG NOx CO SO2 Fugitive 

PM10

Exhaust 

PM10



7.0 Water Detail

7.1 Mitigation Measures Water

8.0 Waste Detail

8.1 Mitigation Measures Waste

9.0 Operational Offroad

0.0270 0.0270 7.0000e-

005

0.02885.0000e-

005

5.0000e-

005

5.0000e-

005

5.0000e-

005

Total 0.8513 1.2000e-

004

0.0126 0.0000

0.0270 0.0270 7.0000e-

005

0.02885.0000e-

005

5.0000e-

005

5.0000e-

005

5.0000e-

005

Landscaping 1.1700e-

003

1.2000e-

004

0.0126 0.0000

0.0000 0.00000.0000 0.0000 0.0000 0.0000Consumer 

Products

0.7544

0.0000 0.00000.0000 0.0000 0.0000 0.0000Architectural 

Coating

0.0958

Total CO2 CH4 N2O CO2e

SubCategory lb/day lb/day

PM10 

Total

Fugitive 

PM2.5

Exhaust 

PM2.5

PM2.5 

Total

Bio- CO2 NBio- CO2

Mitigated

ROG NOx CO SO2 Fugitive 

PM10

Exhaust 

PM10

0.0270 0.0270 7.0000e-

005

0.02885.0000e-

005

5.0000e-

005

5.0000e-

005

5.0000e-

005

Total 0.8513 1.2000e-

004

0.0126 0.0000

0.0270 0.0270 7.0000e-

005

0.02885.0000e-

005

5.0000e-

005

5.0000e-

005

5.0000e-

005

Landscaping 1.1700e-

003

1.2000e-

004

0.0126 0.0000

0.0000 0.00000.0000 0.0000 0.0000 0.0000Consumer 

Products

0.7544

0.0000 0.00000.0000 0.0000 0.0000 0.0000Architectural 

Coating

0.0958

Total CO2 CH4 N2O CO2e

SubCategory lb/day lb/day

PM10 

Total

Fugitive 

PM2.5

Exhaust 

PM2.5

PM2.5 

Total

Bio- CO2 NBio- CO2ROG NOx CO SO2 Fugitive 

PM10

Exhaust 

PM10



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

Fire Pumps and Emergency Generators

Equipment Type Number Hours/Day Hours/Year Horse Power

Hours/Day Days/Year Horse Power Load Factor Fuel Type

10.0 Stationary Equipment

Equipment Type Number



Grading - 

Architectural Coating - SCAQMD Rule 1113

1.3 User Entered Comments & Non-Default Data

Project Characteristics - 

Land Use - total lot acreage is 1.5-acre, unenclosed parking represents rooftop parking, office/warehouse breakdown comes from site plan

Construction Phase - per construction questionnaire

Trips and VMT - hauling distance per construction questionnaire

Demolition - building dimension 145'*85'*15', 0.25/27*0.5 ton waste per cubic feet

CO2 Intensity 

(lb/MWhr)

702.44 CH4 Intensity 

(lb/MWhr)

0.029 N2O Intensity 

(lb/MWhr)

0.006

31

Climate Zone 8 Operational Year 2022

Utility Company Southern California Edison

1.2 Other Project Characteristics

Urbanization Urban Wind Speed (m/s) 2.2 Precipitation Freq (Days)

Unenclosed Parking Structure 67.00 Space 0.00 26,800.00 0

Parking Lot 19.00 Space 0.17 7,600.00 0

Unrefrigerated Warehouse-No Rail 32.52 1000sqft 1.22 32,525.00 0

Floor Surface Area Population

General Office Building 4.96 1000sqft 0.11 4,960.00 0

1.0 Project Characteristics

1.1 Land Usage

Land Uses Size Metric Lot Acreage

CalEEMod Version: CalEEMod.2016.3.2

Page 1 of 1 Date: 9/30/2020 3:03 PM

No.1 Collision - South Coast AQMD Air District, Winter

No.1 Collision

South Coast AQMD Air District, Winter



tblTripsAndVMT HaulingTripLength 20.00 10.00

tblLandUse LotAcreage 0.75 1.22

tblLandUse LotAcreage 0.60 0.00

tblGrading MaterialImported 0.00 600.00

tblLandUse LandUseSquareFeet 32,520.00 32,525.00

tblFleetMix SBUS 7.0900e-004 0.00

tblFleetMix UBUS 1.8280e-003 0.00

tblFleetMix MHD 0.02 0.00

tblFleetMix OBUS 2.0990e-003 0.00

tblFleetMix MDV 0.12 0.00

tblFleetMix MH 8.9600e-004 0.00

tblFleetMix LHD2 5.8460e-003 0.00

tblFleetMix MCY 4.8550e-003 0.00

tblFleetMix LDT2 0.20 0.00

tblFleetMix LHD1 0.02 0.00

tblFleetMix LDA 0.55 0.00

tblFleetMix LDT1 0.04 0.00

tblConstructionPhase NumDays 4.00 15.00

tblFleetMix HHD 0.03 0.00

tblConstructionPhase NumDays 10.00 20.00

tblConstructionPhase NumDays 200.00 216.00

tblAreaCoating Area_Parking 2064 456

tblConstDustMitigation WaterUnpavedRoadVehicleSpeed 0 15

tblArchitecturalCoating EF_Nonresidential_Interior 100.00 50.00

tblArchitecturalCoating EF_Parking 100.00 50.00

tblArchitecturalCoating ConstArea_Parking 2,064.00 456.00

tblArchitecturalCoating EF_Nonresidential_Exterior 100.00 50.00

Vehicle Trips - 94 daily trips per trip gen memo

Construction Off-road Equipment Mitigation - SCAQMD Rule 403

Energy Mitigation - 2019 Title 24

Table Name Column Name Default Value New Value



tblVehicleEF HHD 0.64 0.41

tblVehicleEF HHD 7.1000e-005 3.0000e-006

tblVehicleEF HHD 9.9000e-005 5.0000e-006

tblVehicleEF HHD 4.0680e-003 2.0100e-004

tblVehicleEF HHD 0.01 0.03

tblVehicleEF HHD 7.0000e-005 1.0000e-006

tblVehicleEF HHD 0.03 0.03

tblVehicleEF HHD 8.8170e-003 8.7660e-003

tblVehicleEF HHD 7.7000e-005 1.0000e-006

tblVehicleEF HHD 0.01 3.6300e-003

tblVehicleEF HHD 0.04 0.04

tblVehicleEF HHD 0.01 0.03

tblVehicleEF HHD 0.01 3.7940e-003

tblVehicleEF HHD 0.06 0.06

tblVehicleEF HHD 3.41 3.30

tblVehicleEF HHD 19.73 2.20

tblVehicleEF HHD 9.09 0.08

tblVehicleEF HHD 20.90 5.84

tblVehicleEF HHD 4,906.64 1,071.37

tblVehicleEF HHD 1,590.87 1,472.58

tblVehicleEF HHD 0.96 0.71

tblVehicleEF HHD 2.84 0.01

tblVehicleEF HHD 0.08 1.0000e-006

tblVehicleEF HHD 2.55 5.67

tblVehicleEF HHD 0.72 0.03

tblVehicleEF HHD 0.09 0.14

tblTripsAndVMT WorkerTripNumber 30.00 18.00

tblTripsAndVMT WorkerTripNumber 6.00 4.00

tblTripsAndVMT HaulingTripNumber 85.00 55.00

tblTripsAndVMT VendorTripNumber 12.00 7.00

tblTripsAndVMT HaulingTripLength 20.00 25.00



tblVehicleEF HHD 0.01 3.1640e-003

tblVehicleEF HHD 0.01 0.03

tblVehicleEF HHD 7.7000e-005 1.0000e-006

tblVehicleEF HHD 0.06 0.06

tblVehicleEF HHD 0.04 0.04

tblVehicleEF HHD 19.72 2.20

tblVehicleEF HHD 0.01 3.3070e-003

tblVehicleEF HHD 21.57 5.67

tblVehicleEF HHD 3.22 3.12

tblVehicleEF HHD 1,590.87 1,472.58

tblVehicleEF HHD 9.09 0.08

tblVehicleEF HHD 2.70 0.01

tblVehicleEF HHD 5,197.96 1,068.30

tblVehicleEF HHD 1.86 5.55

tblVehicleEF HHD 0.97 0.71

tblVehicleEF HHD 0.09 0.14

tblVehicleEF HHD 0.08 1.0000e-006

tblVehicleEF HHD 0.08 5.0000e-006

tblVehicleEF HHD 0.67 0.03

tblVehicleEF HHD 0.22 0.22

tblVehicleEF HHD 3.3200e-004 9.3000e-004

tblVehicleEF HHD 0.74 0.47

tblVehicleEF HHD 7.1000e-005 3.0000e-006

tblVehicleEF HHD 9.9000e-005 5.0000e-006

tblVehicleEF HHD 4.0680e-003 2.0100e-004

tblVehicleEF HHD 0.01 0.01

tblVehicleEF HHD 1.3800e-004 1.0000e-006

tblVehicleEF HHD 0.07 4.0000e-006

tblVehicleEF HHD 0.05 9.8130e-003

tblVehicleEF HHD 0.12 0.07

tblVehicleEF HHD 3.3200e-004 9.3000e-004



tblVehicleEF HHD 9.09 0.08

tblVehicleEF HHD 19.97 6.06

tblVehicleEF HHD 4,504.34 1,075.61

tblVehicleEF HHD 1,590.87 1,472.58

tblVehicleEF HHD 0.96 0.71

tblVehicleEF HHD 2.86 0.01

tblVehicleEF HHD 0.08 1.0000e-006

tblVehicleEF HHD 3.51 5.85

tblVehicleEF HHD 0.77 0.03

tblVehicleEF HHD 0.09 0.14

tblVehicleEF HHD 3.2600e-004 9.1300e-004

tblVehicleEF HHD 0.07 4.0000e-006

tblVehicleEF HHD 1.1000e-004 5.0000e-006

tblVehicleEF HHD 0.22 0.22

tblVehicleEF HHD 4.2570e-003 2.0400e-004

tblVehicleEF HHD 0.70 0.50

tblVehicleEF HHD 1.3500e-004 1.0000e-006

tblVehicleEF HHD 1.6000e-004 7.0000e-006

tblVehicleEF HHD 0.05 9.7840e-003

tblVehicleEF HHD 0.01 0.01

tblVehicleEF HHD 3.2600e-004 9.1300e-004

tblVehicleEF HHD 0.07 4.0000e-006

tblVehicleEF HHD 1.1000e-004 5.0000e-006

tblVehicleEF HHD 0.12 0.07

tblVehicleEF HHD 4.2570e-003 2.0400e-004

tblVehicleEF HHD 0.60 0.43

tblVehicleEF HHD 7.0000e-005 1.0000e-006

tblVehicleEF HHD 1.6000e-004 7.0000e-006

tblVehicleEF HHD 8.8170e-003 8.7660e-003

tblVehicleEF HHD 0.01 0.03

tblVehicleEF HHD 0.03 0.03



tblVehicleEF LDA 5.1030e-003 0.05

tblVehicleEF HHD 0.08 5.0000e-006

tblVehicleEF LDA 4.7080e-003 2.3280e-003

tblVehicleEF HHD 0.22 0.22

tblVehicleEF HHD 3.5900e-004 9.9300e-004

tblVehicleEF HHD 0.80 0.44

tblVehicleEF HHD 6.8000e-005 4.0000e-006

tblVehicleEF HHD 9.3000e-005 5.0000e-006

tblVehicleEF HHD 4.3390e-003 2.2300e-004

tblVehicleEF HHD 0.01 0.01

tblVehicleEF HHD 1.3800e-004 1.0000e-006

tblVehicleEF HHD 0.07 4.0000e-006

tblVehicleEF HHD 0.04 9.8540e-003

tblVehicleEF HHD 0.12 0.07

tblVehicleEF HHD 3.5900e-004 9.9300e-004

tblVehicleEF HHD 0.69 0.38

tblVehicleEF HHD 6.8000e-005 4.0000e-006

tblVehicleEF HHD 9.3000e-005 5.0000e-006

tblVehicleEF HHD 4.3390e-003 2.2300e-004

tblVehicleEF HHD 0.01 0.03

tblVehicleEF HHD 7.0000e-005 1.0000e-006

tblVehicleEF HHD 0.03 0.03

tblVehicleEF HHD 8.8170e-003 8.7660e-003

tblVehicleEF HHD 7.7000e-005 1.0000e-006

tblVehicleEF HHD 0.02 4.2720e-003

tblVehicleEF HHD 0.04 0.04

tblVehicleEF HHD 0.01 0.03

tblVehicleEF HHD 0.02 4.4660e-003

tblVehicleEF HHD 0.06 0.06

tblVehicleEF HHD 3.36 3.24

tblVehicleEF HHD 19.73 2.20



tblVehicleEF LDA 56.82 52.11

tblVehicleEF LDA 0.04 0.03

tblVehicleEF LDA 0.94 1.77

tblVehicleEF LDA 278.35 268.06

tblVehicleEF LDA 4.5230e-003 0.04

tblVehicleEF LDA 0.69 0.68

tblVehicleEF LDA 0.08 0.23

tblVehicleEF LDA 5.0460e-003 2.4790e-003

tblVehicleEF LDA 0.02 0.01

tblVehicleEF LDA 0.04 0.20

tblVehicleEF LDA 0.10 0.09

tblVehicleEF LDA 0.04 0.05

tblVehicleEF LDA 5.8700e-004 5.2100e-004

tblVehicleEF LDA 0.04 0.05

tblVehicleEF LDA 0.07 0.21

tblVehicleEF LDA 2.6460e-003 2.5470e-003

tblVehicleEF LDA 0.01 8.8060e-003

tblVehicleEF LDA 0.04 0.20

tblVehicleEF LDA 0.10 0.09

tblVehicleEF LDA 0.04 0.05

tblVehicleEF LDA 2.0810e-003 1.6860e-003

tblVehicleEF LDA 0.04 0.05

tblVehicleEF LDA 2.2640e-003 1.8330e-003

tblVehicleEF LDA 1.8370e-003 1.4560e-003

tblVehicleEF LDA 0.07 0.17

tblVehicleEF LDA 1.9930e-003 1.5810e-003

tblVehicleEF LDA 56.82 52.62

tblVehicleEF LDA 0.05 0.03

tblVehicleEF LDA 1.10 2.05

tblVehicleEF LDA 264.19 257.52

tblVehicleEF LDA 0.61 0.63



tblVehicleEF LDA 2.0810e-003 1.6860e-003

tblVehicleEF LDA 2.2640e-003 1.8330e-003

tblVehicleEF LDA 1.8370e-003 1.4560e-003

tblVehicleEF LDA 0.07 0.18

tblVehicleEF LDA 1.9930e-003 1.5810e-003

tblVehicleEF LDA 56.82 52.74

tblVehicleEF LDA 0.05 0.03

tblVehicleEF LDA 1.13 2.12

tblVehicleEF LDA 259.61 253.63

tblVehicleEF LDA 5.2210e-003 0.05

tblVehicleEF LDA 0.59 0.61

tblVehicleEF LDA 0.07 0.21

tblVehicleEF LDA 4.6070e-003 2.2810e-003

tblVehicleEF LDA 0.02 0.01

tblVehicleEF LDA 0.04 0.19

tblVehicleEF LDA 0.10 0.09

tblVehicleEF LDA 0.05 0.06

tblVehicleEF LDA 5.8400e-004 5.1600e-004

tblVehicleEF LDA 0.06 0.07

tblVehicleEF LDA 0.06 0.19

tblVehicleEF LDA 2.7880e-003 2.6520e-003

tblVehicleEF LDA 0.01 9.2950e-003

tblVehicleEF LDA 0.04 0.19

tblVehicleEF LDA 0.10 0.09

tblVehicleEF LDA 0.05 0.06

tblVehicleEF LDA 2.0810e-003 1.6860e-003

tblVehicleEF LDA 0.06 0.07

tblVehicleEF LDA 2.2640e-003 1.8330e-003

tblVehicleEF LDA 1.8370e-003 1.4560e-003

tblVehicleEF LDA 0.06 0.16

tblVehicleEF LDA 1.9930e-003 1.5810e-003



tblVehicleEF LDT1 0.03 0.02

tblVehicleEF LDT1 0.17 0.62

tblVehicleEF LDT1 0.27 0.18

tblVehicleEF LDT1 0.11 0.10

tblVehicleEF LDT1 3.1270e-003 2.2690e-003

tblVehicleEF LDT1 0.14 0.11

tblVehicleEF LDT1 3.4000e-003 2.4680e-003

tblVehicleEF LDT1 2.8840e-003 1.9610e-003

tblVehicleEF LDT1 0.16 0.24

tblVehicleEF LDT1 3.1320e-003 2.1320e-003

tblVehicleEF LDT1 69.74 63.35

tblVehicleEF LDT1 0.14 0.09

tblVehicleEF LDT1 2.77 2.25

tblVehicleEF LDT1 329.66 304.64

tblVehicleEF LDT1 0.01 0.07

tblVehicleEF LDT1 1.50 1.13

tblVehicleEF LDA 0.08 0.23

tblVehicleEF LDT1 0.01 5.4220e-003

tblVehicleEF LDA 0.02 0.01

tblVehicleEF LDA 0.04 0.23

tblVehicleEF LDA 0.11 0.10

tblVehicleEF LDA 0.03 0.05

tblVehicleEF LDA 5.8700e-004 5.2200e-004

tblVehicleEF LDA 0.04 0.05

tblVehicleEF LDA 0.07 0.21

tblVehicleEF LDA 2.6000e-003 2.5090e-003

tblVehicleEF LDA 0.01 8.6410e-003

tblVehicleEF LDA 0.04 0.23

tblVehicleEF LDA 0.11 0.10

tblVehicleEF LDA 0.03 0.05

tblVehicleEF LDA 0.04 0.05



tblVehicleEF LDT1 0.29 0.19

tblVehicleEF LDT1 7.3900e-004 6.2100e-004

tblVehicleEF LDT1 0.22 0.17

tblVehicleEF LDT1 0.17 0.29

tblVehicleEF LDT1 3.4820e-003 3.1210e-003

tblVehicleEF LDT1 0.04 0.02

tblVehicleEF LDT1 0.16 0.57

tblVehicleEF LDT1 0.29 0.19

tblVehicleEF LDT1 0.16 0.14

tblVehicleEF LDT1 3.1270e-003 2.2690e-003

tblVehicleEF LDT1 0.22 0.17

tblVehicleEF LDT1 3.4000e-003 2.4680e-003

tblVehicleEF LDT1 2.8840e-003 1.9610e-003

tblVehicleEF LDT1 0.15 0.23

tblVehicleEF LDT1 3.1320e-003 2.1320e-003

tblVehicleEF LDT1 69.74 62.74

tblVehicleEF LDT1 0.12 0.08

tblVehicleEF LDT1 2.37 1.93

tblVehicleEF LDT1 346.09 315.43

tblVehicleEF LDT1 0.01 0.06

tblVehicleEF LDT1 1.65 1.23

tblVehicleEF LDT1 0.21 0.36

tblVehicleEF LDT1 0.01 5.7300e-003

tblVehicleEF LDT1 0.05 0.03

tblVehicleEF LDT1 0.17 0.62

tblVehicleEF LDT1 0.27 0.18

tblVehicleEF LDT1 0.11 0.10

tblVehicleEF LDT1 7.4600e-004 6.2700e-004

tblVehicleEF LDT1 0.14 0.11

tblVehicleEF LDT1 0.19 0.33

tblVehicleEF LDT1 3.3150e-003 3.0150e-003



tblVehicleEF LDT1 0.21 0.37

tblVehicleEF LDT2 6.4770e-003 3.6520e-003

tblVehicleEF LDT1 0.05 0.03

tblVehicleEF LDT1 0.20 0.73

tblVehicleEF LDT1 0.31 0.20

tblVehicleEF LDT1 0.10 0.10

tblVehicleEF LDT1 7.4700e-004 6.2800e-004

tblVehicleEF LDT1 0.13 0.12

tblVehicleEF LDT1 0.20 0.33

tblVehicleEF LDT1 3.2600e-003 2.9750e-003

tblVehicleEF LDT1 0.03 0.02

tblVehicleEF LDT1 0.20 0.73

tblVehicleEF LDT1 0.31 0.20

tblVehicleEF LDT1 0.10 0.10

tblVehicleEF LDT1 3.1270e-003 2.2690e-003

tblVehicleEF LDT1 0.13 0.12

tblVehicleEF LDT1 3.4000e-003 2.4680e-003

tblVehicleEF LDT1 2.8840e-003 1.9610e-003

tblVehicleEF LDT1 0.16 0.25

tblVehicleEF LDT1 3.1320e-003 2.1320e-003

tblVehicleEF LDT1 69.74 63.48

tblVehicleEF LDT1 0.14 0.09

tblVehicleEF LDT1 2.85 2.31

tblVehicleEF LDT1 324.17 300.66

tblVehicleEF LDT1 0.01 0.07

tblVehicleEF LDT1 1.45 1.10

tblVehicleEF LDT1 0.18 0.32

tblVehicleEF LDT1 0.01 5.3230e-003

tblVehicleEF LDT1 0.05 0.04

tblVehicleEF LDT1 0.16 0.57

tblVehicleEF LDT1 0.16 0.14



tblVehicleEF LDT2 78.41 68.21

tblVehicleEF LDT2 1.16 2.24

tblVehicleEF LDT2 388.48 339.75

tblVehicleEF LDT2 5.6450e-003 0.06

tblVehicleEF LDT2 0.88 0.92

tblVehicleEF LDT2 0.09 0.32

tblVehicleEF LDT2 6.9310e-003 3.8780e-003

tblVehicleEF LDT2 0.02 0.02

tblVehicleEF LDT2 0.06 0.38

tblVehicleEF LDT2 0.10 0.12

tblVehicleEF LDT2 0.05 0.07

tblVehicleEF LDT2 8.0700e-004 6.8200e-004

tblVehicleEF LDT2 0.05 0.07

tblVehicleEF LDT2 0.09 0.29

tblVehicleEF LDT2 3.7000e-003 3.2570e-003

tblVehicleEF LDT2 0.02 0.01

tblVehicleEF LDT2 0.06 0.38

tblVehicleEF LDT2 0.10 0.12

tblVehicleEF LDT2 0.05 0.07

tblVehicleEF LDT2 2.1460e-003 1.6130e-003

tblVehicleEF LDT2 0.05 0.07

tblVehicleEF LDT2 2.3340e-003 1.7540e-003

tblVehicleEF LDT2 1.8270e-003 1.4440e-003

tblVehicleEF LDT2 0.11 0.27

tblVehicleEF LDT2 1.9860e-003 1.5690e-003

tblVehicleEF LDT2 78.41 68.88

tblVehicleEF LDT2 0.08 0.06

tblVehicleEF LDT2 1.35 2.61

tblVehicleEF LDT2 369.39 329.20

tblVehicleEF LDT2 6.3660e-003 0.06

tblVehicleEF LDT2 0.79 0.85



tblVehicleEF LDT2 2.3340e-003 1.7540e-003

tblVehicleEF LDT2 1.8270e-003 1.4440e-003

tblVehicleEF LDT2 0.11 0.27

tblVehicleEF LDT2 1.9860e-003 1.5690e-003

tblVehicleEF LDT2 78.41 69.03

tblVehicleEF LDT2 0.07 0.06

tblVehicleEF LDT2 1.39 2.68

tblVehicleEF LDT2 363.05 325.31

tblVehicleEF LDT2 6.5150e-003 0.07

tblVehicleEF LDT2 0.76 0.82

tblVehicleEF LDT2 0.08 0.29

tblVehicleEF LDT2 6.3380e-003 3.5810e-003

tblVehicleEF LDT2 0.03 0.02

tblVehicleEF LDT2 0.06 0.36

tblVehicleEF LDT2 0.11 0.12

tblVehicleEF LDT2 0.07 0.10

tblVehicleEF LDT2 8.0300e-004 6.7500e-004

tblVehicleEF LDT2 0.08 0.10

tblVehicleEF LDT2 0.08 0.26

tblVehicleEF LDT2 3.8920e-003 3.3610e-003

tblVehicleEF LDT2 0.02 0.02

tblVehicleEF LDT2 0.06 0.36

tblVehicleEF LDT2 0.11 0.12

tblVehicleEF LDT2 0.07 0.10

tblVehicleEF LDT2 2.1460e-003 1.6130e-003

tblVehicleEF LDT2 0.08 0.10

tblVehicleEF LDT2 2.3340e-003 1.7540e-003

tblVehicleEF LDT2 1.8270e-003 1.4440e-003

tblVehicleEF LDT2 0.10 0.25

tblVehicleEF LDT2 1.9860e-003 1.5690e-003

tblVehicleEF LDT2 0.07 0.06



tblVehicleEF LHD1 9.4900e-004 2.4300e-004

tblVehicleEF LHD1 0.01 9.7030e-003

tblVehicleEF LHD1 0.01 6.9260e-003

tblVehicleEF LHD1 1.00 0.33

tblVehicleEF LHD1 8.6000e-004 7.8400e-004

tblVehicleEF LHD1 0.08 0.06

tblVehicleEF LHD1 1.20 0.73

tblVehicleEF LHD1 602.65 655.78

tblVehicleEF LHD1 32.51 12.06

tblVehicleEF LHD1 2.60 1.04

tblVehicleEF LHD1 9.01 9.00

tblVehicleEF LHD1 0.15 0.19

tblVehicleEF LHD1 0.82 0.51

tblVehicleEF LHD1 0.01 4.5130e-003

tblVehicleEF LHD1 0.02 0.02

tblVehicleEF LDT2 0.10 0.33

tblVehicleEF LHD1 5.4910e-003 5.5990e-003

tblVehicleEF LDT2 0.02 0.02

tblVehicleEF LDT2 0.07 0.45

tblVehicleEF LDT2 0.11 0.13

tblVehicleEF LDT2 0.04 0.07

tblVehicleEF LDT2 8.0700e-004 6.8300e-004

tblVehicleEF LDT2 0.04 0.07

tblVehicleEF LDT2 0.09 0.30

tblVehicleEF LDT2 3.6360e-003 3.2180e-003

tblVehicleEF LDT2 0.02 0.01

tblVehicleEF LDT2 0.07 0.45

tblVehicleEF LDT2 0.11 0.13

tblVehicleEF LDT2 0.04 0.07

tblVehicleEF LDT2 2.1460e-003 1.6130e-003

tblVehicleEF LDT2 0.04 0.07



tblVehicleEF LHD1 32.51 11.99

tblVehicleEF LHD1 0.08 0.06

tblVehicleEF LHD1 9.01 9.00

tblVehicleEF LHD1 602.65 655.80

tblVehicleEF LHD1 0.83 0.52

tblVehicleEF LHD1 2.48 1.00

tblVehicleEF LHD1 0.02 0.01

tblVehicleEF LHD1 0.15 0.19

tblVehicleEF LHD1 5.4910e-003 5.6110e-003

tblVehicleEF LHD1 0.01 4.5890e-003

tblVehicleEF LHD1 0.30 0.44

tblVehicleEF LHD1 0.28 0.08

tblVehicleEF LHD1 1.8680e-003 1.3620e-003

tblVehicleEF LHD1 0.08 0.05

tblVehicleEF LHD1 0.10 0.07

tblVehicleEF LHD1 0.02 0.03

tblVehicleEF LHD1 3.7400e-004 1.1900e-004

tblVehicleEF LHD1 3.1810e-003 2.1290e-003

tblVehicleEF LHD1 9.0000e-005 8.7000e-005

tblVehicleEF LHD1 5.9160e-003 6.4010e-003

tblVehicleEF LHD1 0.30 0.44

tblVehicleEF LHD1 0.26 0.07

tblVehicleEF LHD1 1.8680e-003 1.3620e-003

tblVehicleEF LHD1 0.06 0.04

tblVehicleEF LHD1 0.10 0.07

tblVehicleEF LHD1 0.02 0.02

tblVehicleEF LHD1 8.7300e-004 2.2400e-004

tblVehicleEF LHD1 3.1810e-003 2.1290e-003

tblVehicleEF LHD1 2.5220e-003 2.4260e-003

tblVehicleEF LHD1 9.6970e-003 6.6010e-003

tblVehicleEF LHD1 8.2200e-004 7.5100e-004



tblVehicleEF LHD1 0.15 0.19

tblVehicleEF LHD1 0.01 4.4920e-003

tblVehicleEF LHD1 0.02 0.02

tblVehicleEF LHD1 0.27 0.08

tblVehicleEF LHD1 5.4910e-003 5.5970e-003

tblVehicleEF LHD1 0.08 0.05

tblVehicleEF LHD1 0.30 0.43

tblVehicleEF LHD1 0.02 0.03

tblVehicleEF LHD1 2.8120e-003 1.8560e-003

tblVehicleEF LHD1 4.9650e-003 2.9790e-003

tblVehicleEF LHD1 0.11 0.07

tblVehicleEF LHD1 5.9160e-003 6.4020e-003

tblVehicleEF LHD1 3.7200e-004 1.1900e-004

tblVehicleEF LHD1 0.25 0.07

tblVehicleEF LHD1 9.0000e-005 8.7000e-005

tblVehicleEF LHD1 0.07 0.04

tblVehicleEF LHD1 0.30 0.43

tblVehicleEF LHD1 0.02 0.02

tblVehicleEF LHD1 2.8120e-003 1.8560e-003

tblVehicleEF LHD1 4.9650e-003 2.9790e-003

tblVehicleEF LHD1 0.11 0.07

tblVehicleEF LHD1 9.6970e-003 6.6010e-003

tblVehicleEF LHD1 8.7300e-004 2.2400e-004

tblVehicleEF LHD1 8.2200e-004 7.5100e-004

tblVehicleEF LHD1 2.5220e-003 2.4260e-003

tblVehicleEF LHD1 0.01 6.9260e-003

tblVehicleEF LHD1 9.4900e-004 2.4300e-004

tblVehicleEF LHD1 8.6000e-004 7.8400e-004

tblVehicleEF LHD1 0.01 9.7030e-003

tblVehicleEF LHD1 1.12 0.69

tblVehicleEF LHD1 0.96 0.31



tblVehicleEF LHD1 1.8330e-003 1.3810e-003

tblVehicleEF LHD1 0.08 0.05

tblVehicleEF LHD1 0.12 0.08

tblVehicleEF LHD1 0.02 0.03

tblVehicleEF LHD1 3.7400e-004 1.1900e-004

tblVehicleEF LHD1 3.2290e-003 2.2130e-003

tblVehicleEF LHD1 9.0000e-005 8.7000e-005

tblVehicleEF LHD1 5.9160e-003 6.4010e-003

tblVehicleEF LHD1 0.33 0.48

tblVehicleEF LHD1 0.26 0.07

tblVehicleEF LHD1 1.8330e-003 1.3810e-003

tblVehicleEF LHD1 0.06 0.04

tblVehicleEF LHD1 0.12 0.08

tblVehicleEF LHD1 0.02 0.02

tblVehicleEF LHD1 8.7300e-004 2.2400e-004

tblVehicleEF LHD1 3.2290e-003 2.2130e-003

tblVehicleEF LHD1 2.5220e-003 2.4260e-003

tblVehicleEF LHD1 9.6970e-003 6.6010e-003

tblVehicleEF LHD1 9.4900e-004 2.4300e-004

tblVehicleEF LHD1 8.2200e-004 7.5100e-004

tblVehicleEF LHD1 0.01 9.7030e-003

tblVehicleEF LHD1 0.01 6.9260e-003

tblVehicleEF LHD1 1.00 0.33

tblVehicleEF LHD1 8.6000e-004 7.8400e-004

tblVehicleEF LHD1 0.08 0.06

tblVehicleEF LHD1 1.18 0.72

tblVehicleEF LHD1 602.65 655.78

tblVehicleEF LHD1 32.51 12.08

tblVehicleEF LHD1 2.61 1.05

tblVehicleEF LHD1 9.01 9.00

tblVehicleEF LHD1 0.81 0.51



tblVehicleEF LHD2 5.9880e-003 6.4500e-003

tblVehicleEF LHD2 0.11 0.05

tblVehicleEF LHD2 1.3400e-004 1.3000e-004

tblVehicleEF LHD2 0.05 0.05

tblVehicleEF LHD2 0.08 0.28

tblVehicleEF LHD2 0.01 0.02

tblVehicleEF LHD2 7.4900e-004 8.9600e-004

tblVehicleEF LHD2 1.1830e-003 1.3680e-003

tblVehicleEF LHD2 0.04 0.05

tblVehicleEF LHD2 9.0860e-003 9.4560e-003

tblVehicleEF LHD2 4.1000e-004 1.3000e-004

tblVehicleEF LHD2 1.1340e-003 1.1730e-003

tblVehicleEF LHD2 2.6590e-003 2.6250e-003

tblVehicleEF LHD2 9.5110e-003 9.8980e-003

tblVehicleEF LHD2 4.4600e-004 1.4100e-004

tblVehicleEF LHD2 1.1850e-003 1.2260e-003

tblVehicleEF LHD2 0.01 0.01

tblVehicleEF LHD2 0.80 0.83

tblVehicleEF LHD2 0.55 0.24

tblVehicleEF LHD2 27.22 9.64

tblVehicleEF LHD2 0.10 0.09

tblVehicleEF LHD2 13.72 13.58

tblVehicleEF LHD2 614.66 666.20

tblVehicleEF LHD2 0.36 0.37

tblVehicleEF LHD2 1.31 0.72

tblVehicleEF LHD2 8.3570e-003 0.01

tblVehicleEF LHD2 0.13 0.15

tblVehicleEF LHD2 3.9270e-003 4.0620e-003

tblVehicleEF LHD2 4.1730e-003 3.3390e-003

tblVehicleEF LHD1 0.33 0.48

tblVehicleEF LHD1 0.28 0.08



tblVehicleEF LHD2 0.04 0.05

tblVehicleEF LHD2 0.01 0.02

tblVehicleEF LHD2 4.1000e-004 1.3000e-004

tblVehicleEF LHD2 1.8430e-003 1.9160e-003

tblVehicleEF LHD2 2.6590e-003 2.6250e-003

tblVehicleEF LHD2 9.0860e-003 9.4560e-003

tblVehicleEF LHD2 4.4600e-004 1.4100e-004

tblVehicleEF LHD2 1.1340e-003 1.1730e-003

tblVehicleEF LHD2 0.01 0.01

tblVehicleEF LHD2 9.5110e-003 9.8980e-003

tblVehicleEF LHD2 0.53 0.23

tblVehicleEF LHD2 1.1850e-003 1.2260e-003

tblVehicleEF LHD2 0.10 0.09

tblVehicleEF LHD2 0.76 0.79

tblVehicleEF LHD2 614.66 666.20

tblVehicleEF LHD2 27.22 9.59

tblVehicleEF LHD2 1.25 0.69

tblVehicleEF LHD2 13.72 13.58

tblVehicleEF LHD2 0.13 0.15

tblVehicleEF LHD2 0.36 0.37

tblVehicleEF LHD2 4.2260e-003 3.3710e-003

tblVehicleEF LHD2 8.0730e-003 0.01

tblVehicleEF LHD2 0.12 0.06

tblVehicleEF LHD2 3.9270e-003 4.0700e-003

tblVehicleEF LHD2 0.05 0.05

tblVehicleEF LHD2 0.08 0.28

tblVehicleEF LHD2 0.02 0.03

tblVehicleEF LHD2 7.4900e-004 8.9600e-004

tblVehicleEF LHD2 1.1830e-003 1.3680e-003

tblVehicleEF LHD2 0.04 0.05

tblVehicleEF LHD2 2.9600e-004 9.5000e-005



tblVehicleEF LHD2 1.1340e-003 1.1730e-003

tblVehicleEF LHD2 9.5110e-003 9.8980e-003

tblVehicleEF LHD2 4.4600e-004 1.4100e-004

tblVehicleEF LHD2 1.1850e-003 1.2260e-003

tblVehicleEF LHD2 0.01 0.01

tblVehicleEF LHD2 0.79 0.82

tblVehicleEF LHD2 0.55 0.24

tblVehicleEF LHD2 27.22 9.65

tblVehicleEF LHD2 0.10 0.09

tblVehicleEF LHD2 13.72 13.58

tblVehicleEF LHD2 614.66 666.20

tblVehicleEF LHD2 0.36 0.37

tblVehicleEF LHD2 1.32 0.72

tblVehicleEF LHD2 8.4070e-003 0.01

tblVehicleEF LHD2 0.13 0.15

tblVehicleEF LHD2 3.9270e-003 4.0600e-003

tblVehicleEF LHD2 4.1600e-003 3.3310e-003

tblVehicleEF LHD2 0.08 0.27

tblVehicleEF LHD2 0.12 0.05

tblVehicleEF LHD2 1.1140e-003 1.2200e-003

tblVehicleEF LHD2 0.05 0.05

tblVehicleEF LHD2 0.04 0.05

tblVehicleEF LHD2 0.02 0.03

tblVehicleEF LHD2 2.9500e-004 9.5000e-005

tblVehicleEF LHD2 1.8430e-003 1.9160e-003

tblVehicleEF LHD2 1.3400e-004 1.3000e-004

tblVehicleEF LHD2 5.9880e-003 6.4500e-003

tblVehicleEF LHD2 0.08 0.27

tblVehicleEF LHD2 0.11 0.05

tblVehicleEF LHD2 1.1140e-003 1.2200e-003

tblVehicleEF LHD2 0.05 0.05



tblVehicleEF MCY 3.7580e-003 3.2010e-003

tblVehicleEF MCY 2.1290e-003 2.0240e-003

tblVehicleEF MCY 0.31 0.26

tblVehicleEF MCY 2.2780e-003 2.1650e-003

tblVehicleEF MCY 44.84 59.78

tblVehicleEF MCY 1.13 1.12

tblVehicleEF MCY 9.64 8.45

tblVehicleEF MCY 182.85 214.46

tblVehicleEF MCY 0.15 0.24

tblVehicleEF MCY 18.81 18.60

tblVehicleEF LHD2 0.12 0.06

tblVehicleEF MCY 0.51 0.35

tblVehicleEF LHD2 0.05 0.05

tblVehicleEF LHD2 0.09 0.31

tblVehicleEF LHD2 0.02 0.03

tblVehicleEF LHD2 7.2000e-004 8.9100e-004

tblVehicleEF LHD2 1.1570e-003 1.3980e-003

tblVehicleEF LHD2 0.04 0.05

tblVehicleEF LHD2 5.9880e-003 6.4500e-003

tblVehicleEF LHD2 2.9600e-004 9.5000e-005

tblVehicleEF LHD2 0.11 0.05

tblVehicleEF LHD2 1.3400e-004 1.3000e-004

tblVehicleEF LHD2 0.05 0.05

tblVehicleEF LHD2 0.09 0.31

tblVehicleEF LHD2 0.01 0.02

tblVehicleEF LHD2 7.2000e-004 8.9100e-004

tblVehicleEF LHD2 1.1570e-003 1.3980e-003

tblVehicleEF LHD2 0.04 0.05

tblVehicleEF LHD2 9.0860e-003 9.4560e-003

tblVehicleEF LHD2 4.1000e-004 1.3000e-004

tblVehicleEF LHD2 2.6590e-003 2.6250e-003



tblVehicleEF MCY 2.42 2.33

tblVehicleEF MCY 0.79 0.75

tblVehicleEF MCY 1.24 1.13

tblVehicleEF MCY 3.5380e-003 3.0140e-003

tblVehicleEF MCY 1.98 1.73

tblVehicleEF MCY 3.7580e-003 3.2010e-003

tblVehicleEF MCY 2.1290e-003 2.0240e-003

tblVehicleEF MCY 0.29 0.25

tblVehicleEF MCY 2.2780e-003 2.1650e-003

tblVehicleEF MCY 44.84 58.02

tblVehicleEF MCY 0.98 0.98

tblVehicleEF MCY 8.86 7.75

tblVehicleEF MCY 182.85 213.15

tblVehicleEF MCY 0.13 0.21

tblVehicleEF MCY 18.33 17.90

tblVehicleEF MCY 2.23 1.97

tblVehicleEF MCY 0.50 0.34

tblVehicleEF MCY 3.07 2.95

tblVehicleEF MCY 0.61 2.00

tblVehicleEF MCY 0.68 0.70

tblVehicleEF MCY 0.70 0.72

tblVehicleEF MCY 6.6600e-004 5.9200e-004

tblVehicleEF MCY 1.18 1.15

tblVehicleEF MCY 2.05 1.81

tblVehicleEF MCY 2.2100e-003 2.1220e-003

tblVehicleEF MCY 2.47 2.38

tblVehicleEF MCY 0.61 2.00

tblVehicleEF MCY 0.68 0.70

tblVehicleEF MCY 0.70 0.72

tblVehicleEF MCY 3.5380e-003 3.0140e-003

tblVehicleEF MCY 1.18 1.15



tblVehicleEF MCY 6.6900e-004 5.9500e-004

tblVehicleEF MCY 1.26 1.28

tblVehicleEF MCY 2.08 1.85

tblVehicleEF MCY 2.2110e-003 2.1240e-003

tblVehicleEF MCY 2.48 2.39

tblVehicleEF MCY 0.70 2.30

tblVehicleEF MCY 0.87 0.90

tblVehicleEF MCY 0.67 0.76

tblVehicleEF MCY 3.5380e-003 3.0140e-003

tblVehicleEF MCY 1.26 1.28

tblVehicleEF MCY 3.7580e-003 3.2010e-003

tblVehicleEF MCY 2.1290e-003 2.0240e-003

tblVehicleEF MCY 0.31 0.27

tblVehicleEF MCY 2.2780e-003 2.1650e-003

tblVehicleEF MCY 44.84 60.09

tblVehicleEF MCY 1.10 1.09

tblVehicleEF MCY 9.74 8.57

tblVehicleEF MCY 182.85 214.66

tblVehicleEF MCY 0.15 0.24

tblVehicleEF MCY 18.82 18.70

tblVehicleEF MCY 1.99 1.76

tblVehicleEF MCY 0.51 0.35

tblVehicleEF MCY 3.01 2.88

tblVehicleEF MCY 0.58 1.87

tblVehicleEF MCY 0.79 0.75

tblVehicleEF MCY 1.24 1.13

tblVehicleEF MCY 6.4700e-004 5.7400e-004

tblVehicleEF MCY 1.98 1.73

tblVehicleEF MCY 1.83 1.62

tblVehicleEF MCY 2.2010e-003 2.1090e-003

tblVehicleEF MCY 0.58 1.87



tblVehicleEF MDV 0.21 0.41

tblVehicleEF MDV 0.05 0.03

tblVehicleEF MDV 0.09 0.41

tblVehicleEF MDV 0.16 0.14

tblVehicleEF MDV 0.07 0.09

tblVehicleEF MDV 1.0890e-003 8.2900e-004

tblVehicleEF MDV 0.07 0.08

tblVehicleEF MDV 0.19 0.37

tblVehicleEF MDV 5.0040e-003 4.0240e-003

tblVehicleEF MDV 0.03 0.02

tblVehicleEF MDV 0.09 0.41

tblVehicleEF MDV 0.16 0.14

tblVehicleEF MDV 0.07 0.09

tblVehicleEF MDV 2.2530e-003 1.7320e-003

tblVehicleEF MDV 0.07 0.08

tblVehicleEF MDV 2.4500e-003 1.8840e-003

tblVehicleEF MDV 1.9680e-003 1.5620e-003

tblVehicleEF MDV 0.23 0.33

tblVehicleEF MDV 2.1350e-003 1.6940e-003

tblVehicleEF MDV 104.47 83.79

tblVehicleEF MDV 0.14 0.09

tblVehicleEF MDV 2.55 2.97

tblVehicleEF MDV 499.57 407.06

tblVehicleEF MDV 0.01 0.08

tblVehicleEF MDV 1.28 0.99

tblVehicleEF MCY 2.27 2.01

tblVehicleEF MDV 0.01 4.7750e-003

tblVehicleEF MCY 3.08 2.97

tblVehicleEF MCY 0.70 2.30

tblVehicleEF MCY 0.87 0.90

tblVehicleEF MCY 0.67 0.76



tblVehicleEF MDV 2.62 3.06

tblVehicleEF MDV 491.18 402.99

tblVehicleEF MDV 0.01 0.08

tblVehicleEF MDV 1.23 0.95

tblVehicleEF MDV 0.19 0.37

tblVehicleEF MDV 0.01 4.6830e-003

tblVehicleEF MDV 0.05 0.03

tblVehicleEF MDV 0.09 0.38

tblVehicleEF MDV 0.17 0.14

tblVehicleEF MDV 0.11 0.12

tblVehicleEF MDV 1.0830e-003 8.2100e-004

tblVehicleEF MDV 0.12 0.12

tblVehicleEF MDV 0.17 0.34

tblVehicleEF MDV 5.2610e-003 4.1340e-003

tblVehicleEF MDV 0.03 0.02

tblVehicleEF MDV 0.09 0.38

tblVehicleEF MDV 0.17 0.14

tblVehicleEF MDV 0.11 0.12

tblVehicleEF MDV 2.2530e-003 1.7320e-003

tblVehicleEF MDV 0.12 0.12

tblVehicleEF MDV 2.4500e-003 1.8840e-003

tblVehicleEF MDV 1.9680e-003 1.5620e-003

tblVehicleEF MDV 0.22 0.30

tblVehicleEF MDV 2.1350e-003 1.6940e-003

tblVehicleEF MDV 104.47 83.01

tblVehicleEF MDV 0.13 0.08

tblVehicleEF MDV 2.19 2.55

tblVehicleEF MDV 525.12 418.11

tblVehicleEF MDV 0.01 0.07

tblVehicleEF MDV 1.43 1.07

tblVehicleEF MDV 0.01 5.0630e-003



tblVehicleEF MH 0.02 0.03

tblVehicleEF MH 0.79 0.23

tblVehicleEF MH 0.01 0.01

tblVehicleEF MH 59.08 17.72

tblVehicleEF MH 1.23 1.37

tblVehicleEF MH 5.59 1.90

tblVehicleEF MH 1,102.49 1,442.60

tblVehicleEF MH 0.02 0.02

tblVehicleEF MH 2.16 0.99

tblVehicleEF MDV 0.22 0.42

tblVehicleEF MH 0.03 8.5810e-003

tblVehicleEF MDV 0.04 0.03

tblVehicleEF MDV 0.11 0.48

tblVehicleEF MDV 0.17 0.14

tblVehicleEF MDV 0.07 0.09

tblVehicleEF MDV 1.0910e-003 8.3100e-004

tblVehicleEF MDV 0.07 0.08

tblVehicleEF MDV 0.20 0.38

tblVehicleEF MDV 4.9200e-003 3.9840e-003

tblVehicleEF MDV 0.03 0.02

tblVehicleEF MDV 0.11 0.48

tblVehicleEF MDV 0.17 0.14

tblVehicleEF MDV 0.07 0.09

tblVehicleEF MDV 2.2530e-003 1.7320e-003

tblVehicleEF MDV 0.07 0.08

tblVehicleEF MDV 2.4500e-003 1.8840e-003

tblVehicleEF MDV 1.9680e-003 1.5620e-003

tblVehicleEF MDV 0.23 0.33

tblVehicleEF MDV 2.1350e-003 1.6940e-003

tblVehicleEF MDV 104.47 83.96

tblVehicleEF MDV 0.14 0.08



tblVehicleEF MH 3.2190e-003 3.3050e-003

tblVehicleEF MH 0.02 0.03

tblVehicleEF MH 0.02 0.03

tblVehicleEF MH 1.0760e-003 2.3500e-004

tblVehicleEF MH 0.76 0.22

tblVehicleEF MH 0.01 0.01

tblVehicleEF MH 59.08 17.55

tblVehicleEF MH 1.13 1.29

tblVehicleEF MH 5.25 1.80

tblVehicleEF MH 1,102.49 1,442.64

tblVehicleEF MH 0.02 0.02

tblVehicleEF MH 2.22 1.01

tblVehicleEF MH 0.35 0.10

tblVehicleEF MH 0.03 8.7560e-003

tblVehicleEF MH 0.12 0.07

tblVehicleEF MH 0.02 1.15

tblVehicleEF MH 0.07 0.05

tblVehicleEF MH 0.43 0.32

tblVehicleEF MH 6.8800e-004 1.7500e-004

tblVehicleEF MH 1.05 0.74

tblVehicleEF MH 0.32 0.09

tblVehicleEF MH 0.01 0.01

tblVehicleEF MH 0.08 0.05

tblVehicleEF MH 0.02 1.15

tblVehicleEF MH 0.07 0.05

tblVehicleEF MH 0.43 0.32

tblVehicleEF MH 9.9000e-004 2.1600e-004

tblVehicleEF MH 1.05 0.74

tblVehicleEF MH 3.2190e-003 3.3050e-003

tblVehicleEF MH 0.02 0.03

tblVehicleEF MH 1.0760e-003 2.3500e-004



tblVehicleEF MH 0.08 0.06

tblVehicleEF MH 9.9000e-004 2.1600e-004

tblVehicleEF MH 1.15 0.80

tblVehicleEF MH 3.2190e-003 3.3050e-003

tblVehicleEF MH 0.02 0.03

tblVehicleEF MH 0.02 0.03

tblVehicleEF MH 1.0760e-003 2.3500e-004

tblVehicleEF MH 0.79 0.23

tblVehicleEF MH 0.01 0.01

tblVehicleEF MH 59.08 17.75

tblVehicleEF MH 1.20 1.35

tblVehicleEF MH 5.64 1.91

tblVehicleEF MH 1,102.49 1,442.59

tblVehicleEF MH 0.02 0.02

tblVehicleEF MH 2.14 0.98

tblVehicleEF MH 0.34 0.09

tblVehicleEF MH 0.03 8.5290e-003

tblVehicleEF MH 0.12 0.07

tblVehicleEF MH 0.02 1.12

tblVehicleEF MH 0.07 0.05

tblVehicleEF MH 0.66 0.44

tblVehicleEF MH 6.8200e-004 1.7400e-004

tblVehicleEF MH 1.62 0.99

tblVehicleEF MH 0.31 0.08

tblVehicleEF MH 0.01 0.01

tblVehicleEF MH 0.09 0.05

tblVehicleEF MH 0.02 1.12

tblVehicleEF MH 0.07 0.05

tblVehicleEF MH 0.66 0.44

tblVehicleEF MH 9.9000e-004 2.1600e-004

tblVehicleEF MH 1.62 0.99



tblVehicleEF MHD 7.3000e-004 1.0700e-004

tblVehicleEF MHD 1.1590e-003 4.7900e-004

tblVehicleEF MHD 3.0700e-004 8.2600e-004

tblVehicleEF MHD 4.9220e-003 0.03

tblVehicleEF MHD 5.1490e-003 0.03

tblVehicleEF MHD 7.9400e-004 1.1600e-004

tblVehicleEF MHD 10.59 1.26

tblVehicleEF MHD 3.2100e-004 8.6400e-004

tblVehicleEF MHD 0.52 0.35

tblVehicleEF MHD 1.09 1.42

tblVehicleEF MHD 1,135.28 1,052.30

tblVehicleEF MHD 59.98 12.60

tblVehicleEF MHD 5.78 1.25

tblVehicleEF MHD 140.95 55.50

tblVehicleEF MHD 0.36 0.38

tblVehicleEF MHD 0.33 0.34

tblVehicleEF MHD 4.1830e-003 3.4120e-003

tblVehicleEF MHD 0.05 0.01

tblVehicleEF MH 0.35 0.10

tblVehicleEF MHD 0.02 4.8200e-003

tblVehicleEF MH 0.11 0.07

tblVehicleEF MH 0.02 1.21

tblVehicleEF MH 0.08 0.06

tblVehicleEF MH 0.43 0.33

tblVehicleEF MH 6.8900e-004 1.7600e-004

tblVehicleEF MH 1.15 0.80

tblVehicleEF MH 0.32 0.09

tblVehicleEF MH 0.01 0.01

tblVehicleEF MH 0.08 0.05

tblVehicleEF MH 0.02 1.21

tblVehicleEF MH 0.43 0.33



tblVehicleEF MHD 7.9400e-004 1.1600e-004

tblVehicleEF MHD 2.7000e-004 7.3000e-004

tblVehicleEF MHD 5.1490e-003 0.03

tblVehicleEF MHD 1.03 1.34

tblVehicleEF MHD 10.55 1.26

tblVehicleEF MHD 59.98 12.50

tblVehicleEF MHD 0.54 0.35

tblVehicleEF MHD 149.29 56.12

tblVehicleEF MHD 1,135.28 1,052.30

tblVehicleEF MHD 0.33 0.35

tblVehicleEF MHD 5.50 1.19

tblVehicleEF MHD 0.05 0.01

tblVehicleEF MHD 0.26 0.31

tblVehicleEF MHD 0.02 4.5660e-003

tblVehicleEF MHD 4.2400e-003 3.4420e-003

tblVehicleEF MHD 0.02 0.10

tblVehicleEF MHD 0.39 0.06

tblVehicleEF MHD 7.2500e-004 3.3300e-004

tblVehicleEF MHD 0.05 0.06

tblVehicleEF MHD 0.04 0.02

tblVehicleEF MHD 0.04 0.03

tblVehicleEF MHD 7.0100e-004 1.2500e-004

tblVehicleEF MHD 1.1590e-003 4.7900e-004

tblVehicleEF MHD 1.3570e-003 5.2800e-004

tblVehicleEF MHD 0.01 0.01

tblVehicleEF MHD 0.02 0.10

tblVehicleEF MHD 0.35 0.06

tblVehicleEF MHD 7.2500e-004 3.3300e-004

tblVehicleEF MHD 0.04 0.05

tblVehicleEF MHD 0.04 0.02

tblVehicleEF MHD 0.03 0.02



tblVehicleEF MHD 0.50 0.36

tblVehicleEF MHD 1.07 1.39

tblVehicleEF MHD 1,135.28 1,052.29

tblVehicleEF MHD 59.98 12.62

tblVehicleEF MHD 5.84 1.26

tblVehicleEF MHD 129.42 54.65

tblVehicleEF MHD 0.49 0.49

tblVehicleEF MHD 0.33 0.34

tblVehicleEF MHD 4.1660e-003 3.4020e-003

tblVehicleEF MHD 0.05 0.01

tblVehicleEF MHD 0.37 0.06

tblVehicleEF MHD 0.02 5.1860e-003

tblVehicleEF MHD 0.05 0.06

tblVehicleEF MHD 0.02 0.09

tblVehicleEF MHD 0.03 0.03

tblVehicleEF MHD 1.0870e-003 4.5800e-004

tblVehicleEF MHD 1.8110e-003 6.7700e-004

tblVehicleEF MHD 0.05 0.02

tblVehicleEF MHD 0.01 0.01

tblVehicleEF MHD 6.9600e-004 1.2400e-004

tblVehicleEF MHD 0.34 0.06

tblVehicleEF MHD 1.4350e-003 5.3400e-004

tblVehicleEF MHD 0.04 0.05

tblVehicleEF MHD 0.02 0.09

tblVehicleEF MHD 0.02 0.02

tblVehicleEF MHD 1.0870e-003 4.5800e-004

tblVehicleEF MHD 1.8110e-003 6.7700e-004

tblVehicleEF MHD 0.05 0.02

tblVehicleEF MHD 4.9220e-003 0.03

tblVehicleEF MHD 7.3000e-004 1.0700e-004

tblVehicleEF MHD 2.5900e-004 6.9900e-004



tblVehicleEF OBUS 101.26 81.35

tblVehicleEF OBUS 0.52 0.78

tblVehicleEF OBUS 5.46 2.38

tblVehicleEF OBUS 0.03 0.02

tblVehicleEF OBUS 0.28 0.54

tblVehicleEF OBUS 0.01 8.7820e-003

tblVehicleEF OBUS 7.6080e-003 6.7550e-003

tblVehicleEF MHD 0.02 0.11

tblVehicleEF MHD 0.39 0.07

tblVehicleEF MHD 6.9800e-004 3.3300e-004

tblVehicleEF MHD 0.05 0.06

tblVehicleEF MHD 0.05 0.02

tblVehicleEF MHD 0.04 0.03

tblVehicleEF MHD 7.0200e-004 1.2500e-004

tblVehicleEF MHD 1.1430e-003 4.8400e-004

tblVehicleEF MHD 1.2480e-003 5.2000e-004

tblVehicleEF MHD 0.01 0.01

tblVehicleEF MHD 0.02 0.11

tblVehicleEF MHD 0.36 0.06

tblVehicleEF MHD 6.9800e-004 3.3300e-004

tblVehicleEF MHD 0.04 0.05

tblVehicleEF MHD 0.05 0.02

tblVehicleEF MHD 0.03 0.02

tblVehicleEF MHD 7.3000e-004 1.0700e-004

tblVehicleEF MHD 1.1430e-003 4.8400e-004

tblVehicleEF MHD 3.7300e-004 1.0030e-003

tblVehicleEF MHD 4.9220e-003 0.03

tblVehicleEF MHD 5.1490e-003 0.03

tblVehicleEF MHD 7.9400e-004 1.1600e-004

tblVehicleEF MHD 10.59 1.26

tblVehicleEF MHD 3.9000e-004 1.0480e-003



tblVehicleEF OBUS 7.7360e-003 6.8750e-003

tblVehicleEF OBUS 0.03 0.02

tblVehicleEF OBUS 0.37 0.13

tblVehicleEF OBUS 0.01 8.8340e-003

tblVehicleEF OBUS 0.07 0.07

tblVehicleEF OBUS 0.04 0.23

tblVehicleEF OBUS 0.05 0.07

tblVehicleEF OBUS 7.9200e-004 9.7700e-004

tblVehicleEF OBUS 1.5340e-003 1.8310e-003

tblVehicleEF OBUS 0.02 0.02

tblVehicleEF OBUS 0.01 0.01

tblVehicleEF OBUS 7.8100e-004 1.9800e-004

tblVehicleEF OBUS 0.34 0.12

tblVehicleEF OBUS 9.7800e-004 7.7500e-004

tblVehicleEF OBUS 0.06 0.06

tblVehicleEF OBUS 0.04 0.23

tblVehicleEF OBUS 0.04 0.05

tblVehicleEF OBUS 7.9200e-004 9.7700e-004

tblVehicleEF OBUS 1.5340e-003 1.8310e-003

tblVehicleEF OBUS 0.02 0.02

tblVehicleEF OBUS 6.6520e-003 0.01

tblVehicleEF OBUS 7.6200e-004 1.8300e-004

tblVehicleEF OBUS 8.2900e-004 1.9900e-004

tblVehicleEF OBUS 9.7000e-005 6.3800e-004

tblVehicleEF OBUS 1.0100e-004 6.6700e-004

tblVehicleEF OBUS 6.9700e-003 0.02

tblVehicleEF OBUS 1.44 1.36

tblVehicleEF OBUS 2.43 0.68

tblVehicleEF OBUS 68.49 20.04

tblVehicleEF OBUS 0.45 0.38

tblVehicleEF OBUS 1,235.74 1,388.32



tblVehicleEF OBUS 0.04 0.22

tblVehicleEF OBUS 1.1860e-003 1.3300e-003

tblVehicleEF OBUS 0.07 0.07

tblVehicleEF OBUS 0.02 0.02

tblVehicleEF OBUS 0.05 0.07

tblVehicleEF OBUS 7.7500e-004 1.9600e-004

tblVehicleEF OBUS 2.3330e-003 2.5060e-003

tblVehicleEF OBUS 1.0260e-003 7.7400e-004

tblVehicleEF OBUS 0.01 0.01

tblVehicleEF OBUS 0.04 0.22

tblVehicleEF OBUS 0.33 0.11

tblVehicleEF OBUS 1.1860e-003 1.3300e-003

tblVehicleEF OBUS 0.06 0.06

tblVehicleEF OBUS 0.02 0.02

tblVehicleEF OBUS 0.04 0.05

tblVehicleEF OBUS 7.6200e-004 1.8300e-004

tblVehicleEF OBUS 2.3330e-003 2.5060e-003

tblVehicleEF OBUS 8.1000e-005 5.4200e-004

tblVehicleEF OBUS 6.6520e-003 0.01

tblVehicleEF OBUS 6.9700e-003 0.02

tblVehicleEF OBUS 8.2900e-004 1.9900e-004

tblVehicleEF OBUS 2.39 0.67

tblVehicleEF OBUS 8.5000e-005 5.6700e-004

tblVehicleEF OBUS 0.47 0.37

tblVehicleEF OBUS 1.35 1.28

tblVehicleEF OBUS 1,235.74 1,388.34

tblVehicleEF OBUS 68.49 19.83

tblVehicleEF OBUS 5.16 2.26

tblVehicleEF OBUS 106.28 81.25

tblVehicleEF OBUS 0.26 0.53

tblVehicleEF OBUS 0.53 0.79



tblVehicleEF OBUS 1.5400e-003 1.8770e-003

tblVehicleEF OBUS 0.02 0.02

tblVehicleEF OBUS 0.01 0.01

tblVehicleEF OBUS 7.8200e-004 1.9900e-004

tblVehicleEF OBUS 0.34 0.12

tblVehicleEF OBUS 9.1200e-004 7.7600e-004

tblVehicleEF OBUS 0.06 0.06

tblVehicleEF OBUS 0.04 0.24

tblVehicleEF OBUS 0.04 0.05

tblVehicleEF OBUS 7.7300e-004 9.7800e-004

tblVehicleEF OBUS 1.5400e-003 1.8770e-003

tblVehicleEF OBUS 0.02 0.02

tblVehicleEF OBUS 6.6520e-003 0.01

tblVehicleEF OBUS 7.6200e-004 1.8300e-004

tblVehicleEF OBUS 8.2900e-004 1.9900e-004

tblVehicleEF OBUS 1.1800e-004 7.7100e-004

tblVehicleEF OBUS 1.2300e-004 8.0600e-004

tblVehicleEF OBUS 6.9700e-003 0.02

tblVehicleEF OBUS 1.42 1.34

tblVehicleEF OBUS 2.43 0.68

tblVehicleEF OBUS 68.49 20.07

tblVehicleEF OBUS 0.43 0.39

tblVehicleEF OBUS 94.33 81.50

tblVehicleEF OBUS 1,235.74 1,388.31

tblVehicleEF OBUS 0.52 0.77

tblVehicleEF OBUS 5.52 2.40

tblVehicleEF OBUS 0.03 0.02

tblVehicleEF OBUS 0.30 0.56

tblVehicleEF OBUS 0.01 8.7300e-003

tblVehicleEF OBUS 7.5760e-003 6.7200e-003

tblVehicleEF OBUS 0.36 0.12



tblVehicleEF SBUS 0.01 0.06

tblVehicleEF SBUS 1.8660e-003 5.9300e-004

tblVehicleEF SBUS 0.11 0.13

tblVehicleEF SBUS 0.03 0.01

tblVehicleEF SBUS 0.95 0.36

tblVehicleEF SBUS 6.9100e-004 6.2000e-005

tblVehicleEF SBUS 3.6290e-003 1.1160e-003

tblVehicleEF SBUS 2.6840e-003 2.6450e-003

tblVehicleEF SBUS 0.02 0.04

tblVehicleEF SBUS 7.5100e-004 6.8000e-005

tblVehicleEF SBUS 9.1010e-003 5.4370e-003

tblVehicleEF SBUS 0.01 0.01

tblVehicleEF SBUS 0.02 0.04

tblVehicleEF SBUS 12.37 0.61

tblVehicleEF SBUS 9.5120e-003 5.6820e-003

tblVehicleEF SBUS 9.37 3.71

tblVehicleEF SBUS 4.27 5.92

tblVehicleEF SBUS 1,090.38 1,111.78

tblVehicleEF SBUS 53.84 6.09

tblVehicleEF SBUS 7.34 1.05

tblVehicleEF SBUS 1,132.35 357.72

tblVehicleEF SBUS 7.94 2.97

tblVehicleEF SBUS 0.75 0.97

tblVehicleEF SBUS 0.01 0.01

tblVehicleEF SBUS 0.07 7.5320e-003

tblVehicleEF OBUS 0.38 0.13

tblVehicleEF SBUS 0.84 0.08

tblVehicleEF OBUS 0.07 0.07

tblVehicleEF OBUS 0.04 0.24

tblVehicleEF OBUS 0.05 0.07

tblVehicleEF OBUS 7.7300e-004 9.7800e-004



tblVehicleEF SBUS 0.02 0.04

tblVehicleEF SBUS 6.9100e-004 6.2000e-005

tblVehicleEF SBUS 7.6720e-003 4.5880e-003

tblVehicleEF SBUS 2.6840e-003 2.6450e-003

tblVehicleEF SBUS 0.02 0.04

tblVehicleEF SBUS 7.5100e-004 6.8000e-005

tblVehicleEF SBUS 8.0190e-003 4.7960e-003

tblVehicleEF SBUS 0.01 0.01

tblVehicleEF SBUS 4.02 5.59

tblVehicleEF SBUS 12.34 0.61

tblVehicleEF SBUS 53.84 5.78

tblVehicleEF SBUS 9.67 3.81

tblVehicleEF SBUS 1,183.85 368.34

tblVehicleEF SBUS 1,090.38 1,111.81

tblVehicleEF SBUS 0.76 0.98

tblVehicleEF SBUS 5.84 0.87

tblVehicleEF SBUS 0.06 6.7680e-003

tblVehicleEF SBUS 7.82 2.93

tblVehicleEF SBUS 0.84 0.08

tblVehicleEF SBUS 0.01 0.01

tblVehicleEF SBUS 0.01 0.06

tblVehicleEF SBUS 0.42 0.05

tblVehicleEF SBUS 1.8660e-003 5.9300e-004

tblVehicleEF SBUS 0.13 0.15

tblVehicleEF SBUS 0.03 0.01

tblVehicleEF SBUS 1.36 0.51

tblVehicleEF SBUS 6.6500e-004 6.0000e-005

tblVehicleEF SBUS 3.6290e-003 1.1160e-003

tblVehicleEF SBUS 0.01 3.4160e-003

tblVehicleEF SBUS 0.01 0.01

tblVehicleEF SBUS 0.39 0.04



tblVehicleEF SBUS 0.01 0.01

tblVehicleEF SBUS 12.37 0.62

tblVehicleEF SBUS 0.01 6.9070e-003

tblVehicleEF SBUS 8.96 3.57

tblVehicleEF SBUS 4.20 5.82

tblVehicleEF SBUS 1,090.38 1,111.77

tblVehicleEF SBUS 53.84 6.12

tblVehicleEF SBUS 7.60 1.07

tblVehicleEF SBUS 1,061.23 343.05

tblVehicleEF SBUS 8.10 3.03

tblVehicleEF SBUS 0.75 0.96

tblVehicleEF SBUS 0.01 0.01

tblVehicleEF SBUS 0.07 7.6420e-003

tblVehicleEF SBUS 0.37 0.04

tblVehicleEF SBUS 0.84 0.08

tblVehicleEF SBUS 0.13 0.16

tblVehicleEF SBUS 0.01 0.06

tblVehicleEF SBUS 1.36 0.51

tblVehicleEF SBUS 2.8700e-003 8.0900e-004

tblVehicleEF SBUS 5.6260e-003 1.5260e-003

tblVehicleEF SBUS 0.03 0.01

tblVehicleEF SBUS 0.01 0.01

tblVehicleEF SBUS 6.4000e-004 5.7000e-005

tblVehicleEF SBUS 0.34 0.04

tblVehicleEF SBUS 0.01 3.5160e-003

tblVehicleEF SBUS 0.11 0.13

tblVehicleEF SBUS 0.01 0.06

tblVehicleEF SBUS 0.94 0.36

tblVehicleEF SBUS 2.8700e-003 8.0900e-004

tblVehicleEF SBUS 5.6260e-003 1.5260e-003

tblVehicleEF SBUS 0.03 0.01



tblVehicleEF UBUS 8.39 0.48

tblVehicleEF UBUS 14.66 0.25

tblVehicleEF UBUS 1,922.34 2,086.92

tblVehicleEF UBUS 110.12 22.69

tblVehicleEF UBUS 10.43 41.16

tblVehicleEF UBUS 10.25 1.81

tblVehicleEF UBUS 2.35 5.27

tblVehicleEF UBUS 0.06 0.04

tblVehicleEF SBUS 0.02 0.08

tblVehicleEF SBUS 0.44 0.05

tblVehicleEF SBUS 1.8040e-003 5.7900e-004

tblVehicleEF SBUS 0.13 0.15

tblVehicleEF SBUS 0.03 0.01

tblVehicleEF SBUS 1.37 0.51

tblVehicleEF SBUS 6.7000e-004 6.1000e-005

tblVehicleEF SBUS 3.5410e-003 1.1270e-003

tblVehicleEF SBUS 0.01 3.2770e-003

tblVehicleEF SBUS 0.01 0.01

tblVehicleEF SBUS 0.02 0.08

tblVehicleEF SBUS 0.40 0.04

tblVehicleEF SBUS 1.8040e-003 5.7900e-004

tblVehicleEF SBUS 0.11 0.13

tblVehicleEF SBUS 0.03 0.01

tblVehicleEF SBUS 0.95 0.36

tblVehicleEF SBUS 6.9100e-004 6.2000e-005

tblVehicleEF SBUS 3.5410e-003 1.1270e-003

tblVehicleEF SBUS 2.6840e-003 2.6450e-003

tblVehicleEF SBUS 0.02 0.04

tblVehicleEF SBUS 7.5100e-004 6.8000e-005

tblVehicleEF SBUS 0.01 6.6080e-003

tblVehicleEF SBUS 0.02 0.04



tblVehicleEF UBUS 0.58 0.08

tblVehicleEF UBUS 7.90 0.47

tblVehicleEF UBUS 14.60 0.24

tblVehicleEF UBUS 1,922.34 2,086.92

tblVehicleEF UBUS 110.12 22.33

tblVehicleEF UBUS 10.48 41.16

tblVehicleEF UBUS 8.90 1.61

tblVehicleEF UBUS 2.36 5.27

tblVehicleEF UBUS 0.05 0.03

tblVehicleEF UBUS 0.02 0.24

tblVehicleEF UBUS 0.86 0.17

tblVehicleEF UBUS 2.8840e-003 2.0490e-003

tblVehicleEF UBUS 3.18 5.39

tblVehicleEF UBUS 5.1000e-003 2.4450e-003

tblVehicleEF UBUS 0.08 0.04

tblVehicleEF UBUS 9.5950e-003 4.3240e-003

tblVehicleEF UBUS 1.2860e-003 2.2500e-004

tblVehicleEF UBUS 0.02 0.24

tblVehicleEF UBUS 0.79 0.15

tblVehicleEF UBUS 2.8840e-003 2.0490e-003

tblVehicleEF UBUS 0.74 0.08

tblVehicleEF UBUS 5.1000e-003 2.4450e-003

tblVehicleEF UBUS 0.08 0.04

tblVehicleEF UBUS 0.10 2.6830e-003

tblVehicleEF UBUS 1.0720e-003 4.1000e-005

tblVehicleEF UBUS 0.25 0.03

tblVehicleEF UBUS 3.0000e-003 7.5850e-003

tblVehicleEF UBUS 0.11 2.8080e-003

tblVehicleEF UBUS 1.1660e-003 4.4000e-005

tblVehicleEF UBUS 0.58 0.08

tblVehicleEF UBUS 0.01 0.03



tblVehicleEF UBUS 0.58 0.08

tblVehicleEF UBUS 0.01 0.03

tblVehicleEF UBUS 8.23 0.48

tblVehicleEF UBUS 14.67 0.25

tblVehicleEF UBUS 1,922.34 2,086.92

tblVehicleEF UBUS 110.12 22.76

tblVehicleEF UBUS 10.41 41.16

tblVehicleEF UBUS 10.46 1.85

tblVehicleEF UBUS 2.35 5.27

tblVehicleEF UBUS 0.06 0.04

tblVehicleEF UBUS 0.02 0.21

tblVehicleEF UBUS 0.79 0.16

tblVehicleEF UBUS 4.3100e-003 2.7270e-003

tblVehicleEF UBUS 3.19 5.39

tblVehicleEF UBUS 7.6030e-003 3.3370e-003

tblVehicleEF UBUS 0.08 0.04

tblVehicleEF UBUS 9.5960e-003 4.3240e-003

tblVehicleEF UBUS 1.2630e-003 2.2100e-004

tblVehicleEF UBUS 0.02 0.21

tblVehicleEF UBUS 0.72 0.14

tblVehicleEF UBUS 4.3100e-003 2.7270e-003

tblVehicleEF UBUS 0.75 0.08

tblVehicleEF UBUS 7.6030e-003 3.3370e-003

tblVehicleEF UBUS 0.08 0.04

tblVehicleEF UBUS 0.10 2.6830e-003

tblVehicleEF UBUS 1.0720e-003 4.1000e-005

tblVehicleEF UBUS 0.25 0.03

tblVehicleEF UBUS 3.0000e-003 7.5850e-003

tblVehicleEF UBUS 0.11 2.8080e-003

tblVehicleEF UBUS 1.1660e-003 4.4000e-005

tblVehicleEF UBUS 0.01 0.03



2.0 Emissions Summary

2.1 Overall Construction (Maximum Daily Emission)

Unmitigated Construction

tblVehicleTrips WD_TR 11.03 2.51

tblVehicleTrips WD_TR 1.68 2.51

tblVehicleTrips SU_TR 1.05 2.51

tblVehicleTrips SU_TR 1.68 2.51

tblVehicleTrips ST_TR 2.46 2.51

tblVehicleTrips ST_TR 1.68 2.51

tblVehicleEF UBUS 0.03 0.29

tblVehicleEF UBUS 0.88 0.17

tblVehicleEF UBUS 2.9770e-003 1.9370e-003

tblVehicleEF UBUS 3.18 5.39

tblVehicleEF UBUS 5.5780e-003 2.3220e-003

tblVehicleEF UBUS 0.10 0.04

tblVehicleEF UBUS 9.5950e-003 4.3240e-003

tblVehicleEF UBUS 1.2900e-003 2.2500e-004

tblVehicleEF UBUS 0.03 0.29

tblVehicleEF UBUS 0.80 0.16

tblVehicleEF UBUS 2.9770e-003 1.9370e-003

tblVehicleEF UBUS 0.74 0.08

tblVehicleEF UBUS 5.5780e-003 2.3220e-003

tblVehicleEF UBUS 0.10 0.04

tblVehicleEF UBUS 0.10 2.6830e-003

tblVehicleEF UBUS 1.0720e-003 4.1000e-005

tblVehicleEF UBUS 0.25 0.03

tblVehicleEF UBUS 3.0000e-003 7.5850e-003

tblVehicleEF UBUS 0.11 2.8080e-003

tblVehicleEF UBUS 1.1660e-003 4.4000e-005



Total CO2 CH4 N2O CO2ePM10 

Total

Fugitive 

PM2.5

Exhaust 

PM2.5

PM2.5 

Total

Bio- CO2 NBio- CO2

2.2 Overall Operational

Unmitigated Operational

ROG NOx CO SO2 Fugitive 

PM10

Exhaust 

PM10

0.00 0.00 0.00 0.00 0.00 0.0056.21 0.00 43.66 59.24 0.00 38.14

NBio-CO2 Total CO2 CH4 N20 CO2e

Percent 

Reduction

0.00 0.00 0.00 0.00

Exhaust 

PM10

PM10 

Total

Fugitive 

PM2.5

Exhaust 

PM2.5

PM2.5 

Total

Bio- CO2ROG NOx CO SO2 Fugitive 

PM10

0.0000 3,792.004

0

3,792.004

0

0.7796 0.0000 3,811.493

4

2.0212 1.0431 2.6646 0.9896 0.9736 1.5818Maximum 10.7080 20.2129 22.6687 0.0404

0.0000 3,792.004

0

3,792.004

0

0.7796 0.0000 3,811.493

4

0.3913 0.9400 1.3313 0.1048 0.8928 0.99762022 10.7080 19.9919 22.6687 0.0404

0.0000 2,583.604

0

2,583.604

0

0.6083 0.0000 2,598.810

3

2.0212 1.0431 2.6646 0.9896 0.9736 1.58182021 2.0657 20.2129 15.0320 0.0266

Total CO2 CH4 N2O CO2e

Year lb/day lb/day

PM10 

Total

Fugitive 

PM2.5

Exhaust 

PM2.5

PM2.5 

Total

Bio- CO2 NBio- CO2

Mitigated Construction

ROG NOx CO SO2 Fugitive 

PM10

Exhaust 

PM10

0.0000 3,792.004

0

3,792.004

0

0.7796 0.0000 3,811.493

4

5.1177 1.0431 5.7612 2.5800 0.9736 3.1722Maximum 10.7080 20.2129 22.6687 0.0404

0.0000 3,792.004

0

3,792.004

0

0.7796 0.0000 3,811.493

4

0.3913 0.9400 1.3313 0.1048 0.8928 0.99762022 10.7080 19.9919 22.6687 0.0404

0.0000 2,583.604

0

2,583.604

0

0.6083 0.0000 2,598.810

3

5.1177 1.0431 5.7612 2.5800 0.9736 3.17222021 2.0657 20.2129 15.0320 0.0266

NBio- CO2 Total CO2 CH4 N2O CO2e

Year lb/day lb/day

Exhaust 

PM10

PM10 

Total

Fugitive 

PM2.5

Exhaust 

PM2.5

PM2.5 

Total

Bio- CO2ROG NOx CO SO2 Fugitive 

PM10



20

2 Grading Grading 4/10/2021 4/30/2021 5 15

End Date Num Days 

Week

Num Days Phase Description

1 Demolition Demolition 3/15/2021 4/9/2021 5

3.0 Construction Detail

Construction Phase

Phase 

Number

Phase Name Phase Type Start Date

0.00 1.75 1.75 0.53 29.41 1.760.00 8.78 0.12 0.00 9.17 0.44

NBio-CO2 Total 

CO2

CH4 N20 CO2e

Percent 

Reduction

0.14 2.04 0.44 0.92

Exhaust 

PM10

PM10 

Total

Fugitive 

PM2.5

Exhaust 

PM2.5

PM2.5 

Total

Bio- CO2ROG NOx CO SO2 Fugitive 

PM10

915.4202 915.4202 0.0577 7.2000e-

004

917.07790.8270 0.0107 0.8376 0.2209 0.0102 0.2311Total 1.0894 0.6523 2.6088 8.6400e-

003

875.9035 875.9035 0.0569 877.32470.8270 8.1500e-

003

0.8351 0.2209 7.6500e-

003

0.2286Mobile 0.2345 0.6193 2.5686 8.4400e-

003

39.4897 39.4897 7.6000e-

004

7.2000e-

004

39.72432.5000e-

003

2.5000e-

003

2.5000e-

003

2.5000e-

003

Energy 3.6200e-

003

0.0329 0.0276 2.0000e-

004

0.0270 0.0270 7.0000e-

005

0.02885.0000e-

005

5.0000e-

005

5.0000e-

005

5.0000e-

005

Area 0.8513 1.2000e-

004

0.0126 0.0000

Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 

Total

Fugitive 

PM2.5

Exhaust 

PM2.5

PM2.5 

Total

Bio- CO2 NBio- CO2

Mitigated Operational

ROG NOx CO SO2 Fugitive 

PM10

Exhaust 

PM10

931.7428 931.7428 0.0580 1.0200e-

003

933.49750.8270 0.0117 0.8387 0.2209 0.0112 0.2321Total 1.0909 0.6659 2.6203 8.7200e-

003

875.9035 875.9035 0.0569 877.32470.8270 8.1500e-

003

0.8351 0.2209 7.6500e-

003

0.2286Mobile 0.2345 0.6193 2.5686 8.4400e-

003

55.8123 55.8123 1.0700e-

003

1.0200e-

003

56.14403.5300e-

003

3.5300e-

003

3.5300e-

003

3.5300e-

003

Energy 5.1200e-

003

0.0465 0.0391 2.8000e-

004

0.0270 0.0270 7.0000e-

005

0.02885.0000e-

005

5.0000e-

005

5.0000e-

005

5.0000e-

005

Area 0.8513 1.2000e-

004

0.0126 0.0000

Category lb/day lb/day



Trips and VMT

Paving Tractors/Loaders/Backhoes 1 8.00 97 0.37

Paving Rollers 1 7.00 80 0.38

Paving Paving Equipment 1 8.00 132 0.36

Paving Pavers 1 6.00 130 0.42

Paving Cement and Mortar Mixers 1 6.00 9 0.56

Architectural Coating Air Compressors 1 6.00 78 0.48

Building Construction Welders 3 8.00 46 0.45

Building Construction Tractors/Loaders/Backhoes 1 6.00 97 0.37

Building Construction Generator Sets 1 8.00 84 0.74

Building Construction Forklifts 1 6.00 89 0.20

Building Construction Cranes 1 6.00 231 0.29

Grading Tractors/Loaders/Backhoes 1 7.00 97 0.37

Grading Rubber Tired Dozers 1 6.00 247 0.40

Grading Graders 1 6.00 187 0.41

Demolition Tractors/Loaders/Backhoes 3 8.00 97 0.37

Demolition Rubber Tired Dozers 1 8.00 247 0.40

Load Factor

Demolition Concrete/Industrial Saws 1 8.00 81 0.73

OffRoad Equipment

Phase Name Offroad Equipment Type Amount Usage Hours Horse Power

10

Acres of Grading (Site Preparation Phase): 0

Acres of Grading (Grading Phase): 5.63

Acres of Paving: 0.17

Residential Indoor: 0; Residential Outdoor: 0; Non-Residential Indoor: 56,228; Non-Residential Outdoor: 18,743; Striped Parking Area: 

5 Paving Paving 2/14/2022 2/25/2022 5

216

4 Architectural Coating Architectural Coating 1/3/2022 1/29/2022 5 20

3 Building Construction Building Construction 5/1/2021 2/28/2022 5



Total CO2 CH4 N2O CO2ePM10 

Total

Fugitive 

PM2.5

Exhaust 

PM2.5

PM2.5 

Total

Bio- CO2 NBio- CO2

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 

PM10

Exhaust 

PM10

2,322.717

1

2,322.717

1

0.5940 2,337.565

8

0.9159 1.0409 1.9568 0.1387 0.9715 1.1101Total 1.9930 19.6966 14.4925 0.0241

2,322.717

1

2,322.717

1

0.5940 2,337.565

8

1.0409 1.0409 0.9715 0.9715Off-Road 1.9930 19.6966 14.4925 0.0241

0.0000 0.00000.9159 0.0000 0.9159 0.1387 0.0000 0.1387

CO2e

Category lb/day lb/day

Fugitive Dust

PM2.5 

Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2OSO2 Fugitive 

PM10

Exhaust 

PM10

PM10 

Total

Fugitive 

PM2.5

Exhaust 

PM2.5

Replace Ground Cover

Water Exposed Area

Reduce Vehicle Speed on Unpaved Roads

3.2 Demolition - 2021

Unmitigated Construction On-Site

ROG NOx CO

6.90 20.00 LD_Mix HDT_Mix HHDT

3.1 Mitigation Measures Construction

Paving 5 13.00 0.00 0.00 14.70

14.70 6.90 20.00 LD_Mix HDT_Mix HHDT

6.90 20.00 LD_Mix HDT_Mix HHDT

Architectural Coating 1 4.00 0.00 0.00

Building Construction 7 18.00 7.00 0.00 14.70

14.70 6.90 25.00 LD_Mix HDT_Mix HHDT

6.90 10.00 LD_Mix HDT_Mix HHDT

Grading 3 8.00 0.00 75.00

Demolition 5 13.00 0.00 55.00 14.70

Worker Trip 

Length

Vendor Trip 

Length

Hauling Trip 

Length

Worker Vehicle 

Class

Vendor 

Vehicle 

Class

Hauling 

Vehicle 

Class

Phase Name Offroad Equipment 

Count

Worker Trip 

Number

Vendor Trip 

Number

Hauling Trip 

Number



134.6368 134.6368 3.6100e-

003

134.72700.1453 1.0700e-

003

0.1464 0.0385 9.9000e-

004

0.0395Worker 0.0600 0.0390 0.4401 1.3500e-

003

0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000Vendor 0.0000 0.0000 0.0000 0.0000

126.2502 126.2502 0.0107 126.51750.0241 1.1600e-

003

0.0252 6.6000e-

003

1.1100e-

003

7.7000e-

003

Hauling 0.0128 0.4773 0.0994 1.1700e-

003

Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 

Total

Fugitive 

PM2.5

Exhaust 

PM2.5

PM2.5 

Total

Bio- CO2 NBio- CO2

Mitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 

PM10

Exhaust 

PM10

0.0000 2,322.717

1

2,322.717

1

0.5940 2,337.565

8

0.3393 1.0409 1.3802 0.0514 0.9715 1.0229Total 1.9930 19.6966 14.4925 0.0241

0.0000 2,322.717

1

2,322.717

1

0.5940 2,337.565

8

1.0409 1.0409 0.9715 0.9715Off-Road 1.9930 19.6966 14.4925 0.0241

0.0000 0.00000.3393 0.0000 0.3393 0.0514 0.0000 0.0514Fugitive Dust

Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 

Total

Fugitive 

PM2.5

Exhaust 

PM2.5

PM2.5 

Total

Bio- CO2 NBio- CO2

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 

PM10

Exhaust 

PM10

260.8870 260.8870 0.0143 261.24450.1694 2.2300e-

003

0.1716 0.0451 2.1000e-

003

0.0472Total 0.0727 0.5163 0.5395 2.5200e-

003

134.6368 134.6368 3.6100e-

003

134.72700.1453 1.0700e-

003

0.1464 0.0385 9.9000e-

004

0.0395Worker 0.0600 0.0390 0.4401 1.3500e-

003

0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000Vendor 0.0000 0.0000 0.0000 0.0000

126.2502 126.2502 0.0107 126.51750.0241 1.1600e-

003

0.0252 6.6000e-

003

1.1100e-

003

7.7000e-

003

Hauling 0.0128 0.4773 0.0994 1.1700e-

003

Category lb/day lb/day



Mitigated Construction On-Site

578.7271 578.7271 0.0358 579.62100.1986 5.5800e-

003

0.2042 0.0536 5.3100e-

003

0.0589Total 0.0813 1.5100 0.6116 5.4100e-

003

82.8534 82.8534 2.2200e-

003

82.90890.0894 6.6000e-

004

0.0901 0.0237 6.1000e-

004

0.0243Worker 0.0369 0.0240 0.2708 8.3000e-

004

0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000Vendor 0.0000 0.0000 0.0000 0.0000

495.8736 495.8736 0.0335 496.71210.1092 4.9200e-

003

0.1141 0.0299 4.7000e-

003

0.0346Hauling 0.0444 1.4861 0.3408 4.5800e-

003

Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 

Total

Fugitive 

PM2.5

Exhaust 

PM2.5

PM2.5 

Total

Bio- CO2 NBio- CO2

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 

PM10

Exhaust 

PM10

1,365.064

8

1,365.064

8

0.4415 1,376.102

0

4.9191 0.6379 5.5570 2.5263 0.5869 3.1132Total 1.2884 14.3307 6.3314 0.0141

1,365.064

8

1,365.064

8

0.4415 1,376.102

0

0.6379 0.6379 0.5869 0.5869Off-Road 1.2884 14.3307 6.3314 0.0141

0.0000 0.00004.9191 0.0000 4.9191 2.5263 0.0000 2.5263Fugitive Dust

Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 

Total

Fugitive 

PM2.5

Exhaust 

PM2.5

PM2.5 

Total

Bio- CO2 NBio- CO2

3.3 Grading - 2021

Unmitigated Construction On-Site

ROG NOx CO SO2 Fugitive 

PM10

Exhaust 

PM10

260.8870 260.8870 0.0143 261.24450.1694 2.2300e-

003

0.1716 0.0451 2.1000e-

003

0.0472Total 0.0727 0.5163 0.5395 2.5200e-

003



2,001.220

0

2,001.220

0

0.3573 2,010.151

7

0.6843 0.6843 0.6608 0.6608Total 1.8125 13.6361 12.8994 0.0221

2,001.220

0

2,001.220

0

0.3573 2,010.151

7

0.6843 0.6843 0.6608 0.6608Off-Road 1.8125 13.6361 12.8994 0.0221

Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 

Total

Fugitive 

PM2.5

Exhaust 

PM2.5

PM2.5 

Total

Bio- CO2 NBio- CO2

3.4 Building Construction - 2021

Unmitigated Construction On-Site

ROG NOx CO SO2 Fugitive 

PM10

Exhaust 

PM10

578.7271 578.7271 0.0358 579.62100.1986 5.5800e-

003

0.2042 0.0536 5.3100e-

003

0.0589Total 0.0813 1.5100 0.6116 5.4100e-

003

82.8534 82.8534 2.2200e-

003

82.90890.0894 6.6000e-

004

0.0901 0.0237 6.1000e-

004

0.0243Worker 0.0369 0.0240 0.2708 8.3000e-

004

0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000Vendor 0.0000 0.0000 0.0000 0.0000

495.8736 495.8736 0.0335 496.71210.1092 4.9200e-

003

0.1141 0.0299 4.7000e-

003

0.0346Hauling 0.0444 1.4861 0.3408 4.5800e-

003

Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 

Total

Fugitive 

PM2.5

Exhaust 

PM2.5

PM2.5 

Total

Bio- CO2 NBio- CO2

Mitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 

PM10

Exhaust 

PM10

0.0000 1,365.064

8

1,365.064

8

0.4415 1,376.102

0

1.8225 0.6379 2.4605 0.9360 0.5869 1.5229Total 1.2884 14.3307 6.3314 0.0141

0.0000 1,365.064

8

1,365.064

8

0.4415 1,376.102

0

0.6379 0.6379 0.5869 0.5869Off-Road 1.2884 14.3307 6.3314 0.0141

0.0000 0.00001.8225 0.0000 1.8225 0.9360 0.0000 0.9360Fugitive Dust

Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 

Total

Fugitive 

PM2.5

Exhaust 

PM2.5

PM2.5 

Total

Bio- CO2 NBio- CO2ROG NOx CO SO2 Fugitive 

PM10

Exhaust 

PM10



Mitigated Construction Off-Site

0.0000 2,001.220

0

2,001.220

0

0.3573 2,010.151

7

0.6843 0.6843 0.6608 0.6608Total 1.8125 13.6361 12.8994 0.0221

0.0000 2,001.220

0

2,001.220

0

0.3573 2,010.151

7

0.6843 0.6843 0.6608 0.6608Off-Road 1.8125 13.6361 12.8994 0.0221

Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 

Total

Fugitive 

PM2.5

Exhaust 

PM2.5

PM2.5 

Total

Bio- CO2 NBio- CO2

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 

PM10

Exhaust 

PM10

371.6054 371.6054 0.0174 372.04000.2460 2.8700e-

003

0.2489 0.0663 2.6900e-

003

0.0689Total 0.1035 0.7195 0.7867 3.6100e-

003

186.4202 186.4202 5.0000e-

003

186.54510.2012 1.4800e-

003

0.2027 0.0534 1.3600e-

003

0.0547Worker 0.0830 0.0539 0.6094 1.8700e-

003

185.1851 185.1851 0.0124 185.49490.0448 1.3900e-

003

0.0462 0.0129 1.3300e-

003

0.0142Vendor 0.0205 0.6655 0.1773 1.7400e-

003

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

Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 

Total

Fugitive 

PM2.5

Exhaust 

PM2.5

PM2.5 

Total

Bio- CO2 NBio- CO2

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 

PM10

Exhaust 

PM10



183.5360 183.5360 0.0119 183.83400.0448 1.2000e-

003

0.0460 0.0129 1.1500e-

003

0.0141Vendor 0.0192 0.6312 0.1676 1.7200e-

003

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

Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 

Total

Fugitive 

PM2.5

Exhaust 

PM2.5

PM2.5 

Total

Bio- CO2 NBio- CO2

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 

PM10

Exhaust 

PM10

2,001.542

9

2,001.542

9

0.3486 2,010.258

1

0.5889 0.5889 0.5689 0.5689Total 1.6487 12.5031 12.7264 0.0221

2,001.542

9

2,001.542

9

0.3486 2,010.258

1

0.5889 0.5889 0.5689 0.5689Off-Road 1.6487 12.5031 12.7264 0.0221

Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 

Total

Fugitive 

PM2.5

Exhaust 

PM2.5

PM2.5 

Total

Bio- CO2 NBio- CO2

3.4 Building Construction - 2022

Unmitigated Construction On-Site

ROG NOx CO SO2 Fugitive 

PM10

Exhaust 

PM10

371.6054 371.6054 0.0174 372.04000.2460 2.8700e-

003

0.2489 0.0663 2.6900e-

003

0.0689Total 0.1035 0.7195 0.7867 3.6100e-

003

186.4202 186.4202 5.0000e-

003

186.54510.2012 1.4800e-

003

0.2027 0.0534 1.3600e-

003

0.0547Worker 0.0830 0.0539 0.6094 1.8700e-

003

185.1851 185.1851 0.0124 185.49490.0448 1.3900e-

003

0.0462 0.0129 1.3300e-

003

0.0142Vendor 0.0205 0.6655 0.1773 1.7400e-

003

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

Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 

Total

Fugitive 

PM2.5

Exhaust 

PM2.5

PM2.5 

Total

Bio- CO2 NBio- CO2ROG NOx CO SO2 Fugitive 

PM10

Exhaust 

PM10



3.5 Architectural Coating - 2022

Unmitigated Construction On-Site

363.2725 363.2725 0.0164 363.68330.2460 2.6400e-

003

0.2486 0.0663 2.4700e-

003

0.0687Total 0.0973 0.6799 0.7301 3.5200e-

003

179.7366 179.7366 4.5100e-

003

179.84940.2012 1.4400e-

003

0.2026 0.0534 1.3200e-

003

0.0547Worker 0.0781 0.0487 0.5625 1.8000e-

003

183.5360 183.5360 0.0119 183.83400.0448 1.2000e-

003

0.0460 0.0129 1.1500e-

003

0.0141Vendor 0.0192 0.6312 0.1676 1.7200e-

003

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

Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 

Total

Fugitive 

PM2.5

Exhaust 

PM2.5

PM2.5 

Total

Bio- CO2 NBio- CO2

Mitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 

PM10

Exhaust 

PM10

0.0000 2,001.542

9

2,001.542

9

0.3486 2,010.258

1

0.5889 0.5889 0.5689 0.5689Total 1.6487 12.5031 12.7264 0.0221

0.0000 2,001.542

9

2,001.542

9

0.3486 2,010.258

1

0.5889 0.5889 0.5689 0.5689Off-Road 1.6487 12.5031 12.7264 0.0221

Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 

Total

Fugitive 

PM2.5

Exhaust 

PM2.5

PM2.5 

Total

Bio- CO2 NBio- CO2

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 

PM10

Exhaust 

PM10

363.2725 363.2725 0.0164 363.68330.2460 2.6400e-

003

0.2486 0.0663 2.4700e-

003

0.0687Total 0.0973 0.6799 0.7301 3.5200e-

003

179.7366 179.7366 4.5100e-

003

179.84940.2012 1.4400e-

003

0.2026 0.0534 1.3200e-

003

0.0547Worker 0.0781 0.0487 0.5625 1.8000e-

003



0.0000 0.00000.0000 0.0000 0.0000 0.0000Archit. Coating 8.7401

Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 

Total

Fugitive 

PM2.5

Exhaust 

PM2.5

PM2.5 

Total

Bio- CO2 NBio- CO2

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 

PM10

Exhaust 

PM10

39.9415 39.9415 1.0000e-

003

39.96650.0447 3.2000e-

004

0.0450 0.0119 2.9000e-

004

0.0122Total 0.0174 0.0108 0.1250 4.0000e-

004

39.9415 39.9415 1.0000e-

003

39.96650.0447 3.2000e-

004

0.0450 0.0119 2.9000e-

004

0.0122Worker 0.0174 0.0108 0.1250 4.0000e-

004

0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000Vendor 0.0000 0.0000 0.0000 0.0000

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

Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 

Total

Fugitive 

PM2.5

Exhaust 

PM2.5

PM2.5 

Total

Bio- CO2 NBio- CO2

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 

PM10

Exhaust 

PM10

281.4481 281.4481 0.0183 281.90620.0817 0.0817 0.0817 0.0817Total 8.9446 1.4085 1.8136 2.9700e-

003

281.4481 281.4481 0.0183 281.90620.0817 0.0817 0.0817 0.0817Off-Road 0.2045 1.4085 1.8136 2.9700e-

003

0.0000 0.00000.0000 0.0000 0.0000 0.0000Archit. Coating 8.7401

Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 

Total

Fugitive 

PM2.5

Exhaust 

PM2.5

PM2.5 

Total

Bio- CO2 NBio- CO2ROG NOx CO SO2 Fugitive 

PM10

Exhaust 

PM10



Unmitigated Construction Off-Site

1,297.378

9

1,297.378

9

0.4113 1,307.660

8

0.3474 0.3474 0.3205 0.3205Total 0.7322 6.7738 8.8060 0.0135

0.0000 0.00000.0000 0.0000 0.0000 0.0000Paving 0.0445

1,297.378

9

1,297.378

9

0.4113 1,307.660

8

0.3474 0.3474 0.3205 0.3205Off-Road 0.6877 6.7738 8.8060 0.0135

Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 

Total

Fugitive 

PM2.5

Exhaust 

PM2.5

PM2.5 

Total

Bio- CO2 NBio- CO2

3.6 Paving - 2022

Unmitigated Construction On-Site

ROG NOx CO SO2 Fugitive 

PM10

Exhaust 

PM10

39.9415 39.9415 1.0000e-

003

39.96650.0447 3.2000e-

004

0.0450 0.0119 2.9000e-

004

0.0122Total 0.0174 0.0108 0.1250 4.0000e-

004

39.9415 39.9415 1.0000e-

003

39.96650.0447 3.2000e-

004

0.0450 0.0119 2.9000e-

004

0.0122Worker 0.0174 0.0108 0.1250 4.0000e-

004

0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000Vendor 0.0000 0.0000 0.0000 0.0000

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

Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 

Total

Fugitive 

PM2.5

Exhaust 

PM2.5

PM2.5 

Total

Bio- CO2 NBio- CO2

Mitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 

PM10

Exhaust 

PM10

0.0000 281.4481 281.4481 0.0183 281.90620.0817 0.0817 0.0817 0.0817Total 8.9446 1.4085 1.8136 2.9700e-

003

0.0000 281.4481 281.4481 0.0183 281.90620.0817 0.0817 0.0817 0.0817Off-Road 0.2045 1.4085 1.8136 2.9700e-

003



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

Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 

Total

Fugitive 

PM2.5

Exhaust 

PM2.5

PM2.5 

Total

Bio- CO2 NBio- CO2

Mitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 

PM10

Exhaust 

PM10

0.0000 1,297.378

9

1,297.378

9

0.4113 1,307.660

8

0.3474 0.3474 0.3205 0.3205Total 0.7322 6.7738 8.8060 0.0135

0.0000 0.00000.0000 0.0000 0.0000 0.0000Paving 0.0445

0.0000 1,297.378

9

1,297.378

9

0.4113 1,307.660

8

0.3474 0.3474 0.3205 0.3205Off-Road 0.6877 6.7738 8.8060 0.0135

Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 

Total

Fugitive 

PM2.5

Exhaust 

PM2.5

PM2.5 

Total

Bio- CO2 NBio- CO2

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 

PM10

Exhaust 

PM10

129.8098 129.8098 3.2600e-

003

129.89120.1453 1.0400e-

003

0.1464 0.0385 9.6000e-

004

0.0395Total 0.0564 0.0352 0.4062 1.3000e-

003

129.8098 129.8098 3.2600e-

003

129.89120.1453 1.0400e-

003

0.1464 0.0385 9.6000e-

004

0.0395Worker 0.0564 0.0352 0.4062 1.3000e-

003

0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000Vendor 0.0000 0.0000 0.0000 0.0000

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

Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 

Total

Fugitive 

PM2.5

Exhaust 

PM2.5

PM2.5 

Total

Bio- CO2 NBio- CO2ROG NOx CO SO2 Fugitive 

PM10

Exhaust 

PM10



H-S or C-C H-O or C-NW Primary Diverted Pass-by

4.3 Trip Type Information

Miles Trip % Trip Purpose %

Land Use H-W or C-W H-S or C-C H-O or C-NW H-W or C-

W

Total 94.07 94.07 94.07 389,928 389,928

Unenclosed Parking Structure 0.00 0.00 0.00

Unrefrigerated Warehouse-No Rail 81.63 81.63 81.63 349,822 349,822

Parking Lot 0.00 0.00 0.00

Annual VMT

General Office Building 12.45 12.45 12.45 40,106 40,106

4.2 Trip Summary Information

Average Daily Trip Rate Unmitigated Mitigated

Land Use Weekday Saturday Sunday Annual VMT

875.9035 875.9035 0.0569 877.32470.8270 8.1500e-

003

0.8351 0.2209 7.6500e-

003

0.2286Unmitigated 0.2345 0.6193 2.5686 8.4400e-

003

875.9035 875.9035 0.0569 877.32470.8270 8.1500e-

003

0.8351 0.2209 7.6500e-

003

0.2286Mitigated 0.2345 0.6193 2.5686 8.4400e-

003

NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Exhaust 

PM10

PM10 

Total

Fugitive 

PM2.5

Exhaust 

PM2.5

PM2.5 

Total

Bio- CO2

4.0 Operational Detail - Mobile

4.1 Mitigation Measures Mobile

ROG NOx CO SO2 Fugitive 

PM10

129.8098 129.8098 3.2600e-

003

129.89120.1453 1.0400e-

003

0.1464 0.0385 9.6000e-

004

0.0395Total 0.0564 0.0352 0.4062 1.3000e-

003

129.8098 129.8098 3.2600e-

003

129.89120.1453 1.0400e-

003

0.1464 0.0385 9.6000e-

004

0.0395Worker 0.0564 0.0352 0.4062 1.3000e-

003

0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000Vendor 0.0000 0.0000 0.0000 0.0000



56.1440

5.2 Energy by Land Use - NaturalGas

Unmitigated

3.5300e-

003

55.8123 55.8123 1.0700e-

003

1.0200e-

003

2.8000e-

004

3.5300e-

003

3.5300e-

003

3.5300e-

003

39.4897 39.4897 7.6000e-

004

7.2000e-

004

39.7243

NaturalGas 

Unmitigated

5.1200e-

003

0.0465 0.0391

2.5000e-

003

2.5000e-

003

2.5000e-

003

2.5000e-

003

Category lb/day lb/day

NaturalGas 

Mitigated

3.6200e-

003

0.0329 0.0276 2.0000e-

004

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2eFugitive 

PM10

Exhaust 

PM10

PM10 

Total

Fugitive 

PM2.5

Exhaust 

PM2.5

PM2.5 

Total

ROG NOx CO SO2

0.000000 0.000000

5.0 Energy Detail

Historical Energy Use: N

5.1 Mitigation Measures Energy

Exceed Title 24

0.000000 0.000000 0.000000 0.000000 0.000000 0.000000Unenclosed Parking Structure 0.000000 0.000000 0.000000 0.000000 0.000000

0.034255 0.002099 0.001828 0.004855 0.000709 0.000896

0.000709 0.000896

Unrefrigerated Warehouse-No 

Rail

0.549559 0.042893 0.201564 0.118533 0.015569 0.005846 0.021394

0.005846 0.021394 0.034255 0.002099 0.001828 0.004855Parking Lot 0.549559 0.042893 0.201564 0.118533 0.015569

0.034255 0.002099 0.001828 0.004855 0.000709 0.000896

SBUS MH

General Office Building 0.549559 0.042893 0.201564 0.118533 0.015569 0.005846 0.021394

LHD2 MHD HHD OBUS UBUS MCYLand Use LDA LDT1 LDT2 MDV LHD1

0.00 0.00 0 0 0

4.4 Fleet Mix

0.00 41.00 92 5 3

Unenclosed Parking Structure 16.60 8.40 6.90 0.00

0.00 0.00 0 0 0

Unrefrigerated Warehouse-No 

Rail

16.60 8.40 6.90 59.00

48.00 19.00 77 19 4

Parking Lot 16.60 8.40 6.90 0.00

General Office Building 16.60 8.40 6.90 33.00



6.0 Area Detail

6.1 Mitigation Measures Area

39.4897 39.4897 7.6000e-

004

7.2000e-

004

39.72432.5000e-

003

2.5000e-

003

2.5000e-

003

2.5000e-

003

Total 3.6200e-

003

0.0329 0.0276 1.9000e-

004

28.9973 28.9973 5.6000e-

004

5.3000e-

004

29.16961.8400e-

003

1.8400e-

003

1.8400e-

003

1.8400e-

003

Unrefrigerated 

Warehouse-No 

Rail

0.246477 2.6600e-

003

0.0242 0.0203 1.4000e-

004

0.0000 0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000Unenclosed 

Parking Structure

0 0.0000 0.0000 0.0000 0.0000

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

10.4923 10.4923 2.0000e-

004

1.9000e-

004

10.55476.6000e-

004

6.6000e-

004

6.6000e-

004

6.6000e-

004

General Office 

Building

0.0891849 9.6000e-

004

8.7400e-

003

7.3400e-

003

5.0000e-

005

Total CO2 CH4 N2O CO2e

Land Use kBTU/yr lb/day lb/day

PM10 

Total

Fugitive 

PM2.5

Exhaust 

PM2.5

PM2.5 

Total

Bio- CO2 NBio- CO2

Mitigated

NaturalGa

s Use

ROG NOx CO SO2 Fugitive 

PM10

Exhaust 

PM10

55.8123 55.8123 1.0700e-

003

1.0300e-

003

56.14403.5400e-

003

3.5400e-

003

3.5400e-

003

3.5400e-

003

Total 5.1200e-

003

0.0465 0.0391 2.8000e-

004

41.2001 41.2001 7.9000e-

004

7.6000e-

004

41.44492.6100e-

003

2.6100e-

003

2.6100e-

003

2.6100e-

003

Unrefrigerated 

Warehouse-No 

Rail

350.201 3.7800e-

003

0.0343 0.0288 2.1000e-

004

0.0000 0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000Unenclosed 

Parking Structure

0 0.0000 0.0000 0.0000 0.0000

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

14.6122 14.6122 2.8000e-

004

2.7000e-

004

14.69919.3000e-

004

9.3000e-

004

9.3000e-

004

9.3000e-

004

General Office 

Building

124.204 1.3400e-

003

0.0122 0.0102 7.0000e-

005

NBio- CO2 Total CO2 CH4 N2O CO2e

Land Use kBTU/yr lb/day lb/day

Exhaust 

PM10

PM10 

Total

Fugitive 

PM2.5

Exhaust 

PM2.5

PM2.5 

Total

Bio- CO2NaturalGa

s Use

ROG NOx CO SO2 Fugitive 

PM10



Total CO2 CH4 N2O CO2ePM10 

Total

Fugitive 

PM2.5

Exhaust 

PM2.5

PM2.5 

Total

Bio- CO2 NBio- CO2

Mitigated

ROG NOx CO SO2 Fugitive 

PM10

Exhaust 

PM10

0.0270 0.0270 7.0000e-

005

0.02885.0000e-

005

5.0000e-

005

5.0000e-

005

5.0000e-

005

Total 0.8513 1.2000e-

004

0.0126 0.0000

0.0270 0.0270 7.0000e-

005

0.02885.0000e-

005

5.0000e-

005

5.0000e-

005

5.0000e-

005

Landscaping 1.1700e-

003

1.2000e-

004

0.0126 0.0000

0.0000 0.00000.0000 0.0000 0.0000 0.0000Consumer 

Products

0.7544

0.0000 0.00000.0000 0.0000 0.0000 0.0000Architectural 

Coating

0.0958

Total CO2 CH4 N2O CO2e

SubCategory lb/day lb/day

PM10 

Total

Fugitive 

PM2.5

Exhaust 

PM2.5

PM2.5 

Total

Bio- CO2 NBio- CO2

6.2 Area by SubCategory

Unmitigated

ROG NOx CO SO2 Fugitive 

PM10

Exhaust 

PM10

0.0270 0.0270 7.0000e-

005

0.02885.0000e-

005

5.0000e-

005

5.0000e-

005

5.0000e-

005

Unmitigated 0.8513 1.2000e-

004

0.0126 0.0000

0.0270 0.0270 7.0000e-

005

0.02885.0000e-

005

5.0000e-

005

5.0000e-

005

5.0000e-

005

Mitigated 0.8513 1.2000e-

004

0.0126 0.0000

NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Exhaust 

PM10

PM10 

Total

Fugitive 

PM2.5

Exhaust 

PM2.5

PM2.5 

Total

Bio- CO2ROG NOx CO SO2 Fugitive 

PM10



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

Fire Pumps and Emergency Generators

Equipment Type Number Hours/Day Hours/Year Horse Power

Hours/Day Days/Year Horse Power Load Factor Fuel Type

10.0 Stationary Equipment

7.0 Water Detail

7.1 Mitigation Measures Water

8.0 Waste Detail

8.1 Mitigation Measures Waste

9.0 Operational Offroad

Equipment Type Number

0.0270 0.0270 7.0000e-

005

0.02885.0000e-

005

5.0000e-

005

5.0000e-

005

5.0000e-

005

Total 0.8513 1.2000e-

004

0.0126 0.0000

0.0270 0.0270 7.0000e-

005

0.02885.0000e-

005

5.0000e-

005

5.0000e-

005

5.0000e-

005

Landscaping 1.1700e-

003

1.2000e-

004

0.0126 0.0000

0.0000 0.00000.0000 0.0000 0.0000 0.0000Consumer 

Products

0.7544

0.0000 0.00000.0000 0.0000 0.0000 0.0000Architectural 

Coating

0.0958

SubCategory lb/day lb/day
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This Water Quality Management Plan (WQMP) has been prepared for ROBERT A. WALKER by 
JONES, CAHL AND ASSOCIATES.  The WQMP is intended to comply with the requirements 
of the County of Orange NPDES Stormwater Program requiring the preparation of the plan. 

The undersigned, while it owns the subject property, is responsible for the implementation of 
the provisions of this plan , including the ongoing operation and maintenance of all best 
management practices (BMPs), and will ensure that this plan is amended as appropriate to 
reflect up-to-date conditions on the site consistent with the current Orange County Drainage 
Area Management Plan (DAMP) and the intent of the non-point source NPDES Permit for 
Waste Discharge Requirements for the County of Orange, Orange County Flood Control 
District and the incorporated Cities of Orange County within the Santa Ana Region.  Once the 
undersigned transfers its interest in the property, its successors-in-interest shall bear the 
aforementioned responsibility to implement and amend the WQMP.  An appropriate number of 
approved and signed copies of this document shall be available on the subject site in perpetuity. 

Owner: 

Title Owner / CEO 

Company ROBERT A. WALKER 

Address 100-11100 CAMBIE ROAD, RICHMOND BC V6X 1K9, CANADA 

Email RWALKER@MBCOLLISION.CA 

Telephone # (604) 232-2676 

I understand my responsibility to implement the provisions of this WQMP including the 
ongoing operation and maintenance of the best management practices (BMPs) described 
herein.  

Owner 
Signature 

           Date            

Project Owner’s Certification 
Planning Application No. 
(If applicable) 

           Grading Permit No.            

Tract/Parcel Map and 
Lot(s) No.       

PM 91-116 
PARCELS 1&2 

Building Permit No.            

Address of Project Site and APN 
 (If no address, specify Tract/Parcel Map and Lot Numbers)  

2750 BRISTOL AVE. 

APN 418‐182‐06 
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Preparer (Engineer): DANIEL RUBIO 

Title President PE Registration # 60934 

Company Jones, Cahl & Associates 

Address 18090 Beach Blvd, Suite 12, Huntington Beach, CA 92648 

Email JCA@JONESCAHL.COM 

Telephone # (714) 848-0566 

I hereby certify that this Water Quality Management Plan is in compliance with, and meets the 
requirements set forth in, Order No. R8-2009-0030/NPDES No. CAS618030, of the Santa Ana 
Regional Water Quality Control Board. 

Preparer 
Signature 

           Date            

Place 

Stamp  

Here  
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Section I Permit(s) and Water Quality Conditions of Approval or 
 Issuance 
 

Provide discretionary or grading/building permit information and water quality conditions of 
approval, or permit issuance, applied to the project.  If conditions are unknown, please request 
applicable conditions from staff.  Refer to Section 2.1 in the Technical Guidance Document (TGD) 
available on the OC Planning website (ocplanning.net). 

 

Project Infomation 

Permit/Application No. 
(If applicable) 

           
Grading or Building 
Permit No.  
(If applicable) 

           

Address of Project Site (or 
Tract Map and Lot 
Number if no address) 
and APN 

2750 BRISTOL AVENUE, COSTA MESA, CA 

APN. 418-182-06 

 

Water Quality Conditions of Approval or Issuance 

Water Quality 
Conditions of Approval 
or Issuance applied to 
this project.    
(Please list verbatim.) 

           

 

Conceptual WQMP

Was a Conceptual Water 
Quality Management Plan 
previously approved for 
this project? 

NO 
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Watershed-Based Plan Conditions

Provide applicable 
conditions from watershed - 
based plans including 
WIHMPs and TMDLS. 

NONE 
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Section II Project Description 

II.1 Project Description 

Provide a detailed project description including:   

 Project areas;  

 Land uses;  

 Land cover;  

 Design elements; 

 A general description not broken down by drainage management areas (DMAs).  

Include attributes relevant to determining applicable source controls.  Refer to Section 2.2 in the 
Technical Guidance Document (TGD) for information that must be included in the project description.  

 

Description of Proposed Project  

Development Category 
(From Model WQMP, 
Table 7.11-2; or -3): 

 
All significant redevelopment projects, where significant redevelopment is 
defined as the addition or replacement of 5,000 or more square feet of 
impervious surface on an already developed site. Redevelopment does not 
include routine maintenance activities that are conducted to maintain original 
line and grade, hydraulic capacity, original purpose of the facility, or emergency 
redevelopment activity required to protect public health and safety. 
 

Project Area (ft2):  65,486 ft2 Number of Dwelling Units:  ___________ SIC Code:  __________ 

Project Area 

Pervious Impervious 

Area  

(acres or sq ft) 
Percentage 

Area 

(acres or sq ft) 
Percentage 

Pre-Project Conditions 3,386 SF 5.2% 62,100 SF 94.8% 

Post-Project Conditions 4,017 SF 6.1% 61,469 SF 93.9% 

Drainage 
Patterns/Connections 

EXISTING DRAINAGE FLOWS FROM THE SOUTHEAST CORNER 
OF THE LOT TO THE NORTH AND WEST. THE ONSITE RUNOFF IS 
COLLECTED IN A V-GUTTER AND DIRECTED INTO BRISTOL 
STREET THROUGH A CURB DRAIN. FROM BRISTOL THE RUNOFF 
IS DIRECTED SOUTH TO AN EXISTING STORM DRAIN CATCH 
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BASIN ON THE EAST SIDE OF THE STREET. 

 

PROPOSED DRAINAGE WILL MIRROR THE EXISTING ONSITE 
DRAINAGE CONDITIONS. DRAINAGE WILL FLOW FROM A HIGH 
POINT AT THE SOUTHEAST CORNER TO TWO ONSITE BIO-
RETENTION PLANTERS WITH UNDERDRAINS. THE TWO 
PLANTERS WILL CONNECT TO A STORMDRAIN MANHOLE 
WHICH WILL PUMP THE TREATED RUNOFF OUT TO BRISTOL 
AVENUE. FROM BRISTOL IT WILL CONTINUE ON ITS ORIGINAL 
PATH TO A STORM DRAIN CATCH BASIN ALONG THE STREET. 
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Narrative Project 
Description: 

(Use as much space as 
necessary.) 

The project cosists of the demolition of the existing car wash and the 
construction of a new Collision Repair Building. The new development 
will have a 30,000 square foot building with repair shops, offices, and 
parking on the roof. Pavement areas, covered trash/dumpster area and 
landscaped areas will cover the rest of the site.  Existing utilities will be 
protected in place and used for the new development unless they are 
found to be unusable.  

Proposed drainage will mirror the existing onsite drainage conditions. 
Drainage will flow from a high point at the southeast corner into two 
onsite bio-retention planters with underdrains. The two planters will 
connect to a stormdrain manhole onsite which will pump the treated 
runoff out to Bristol Avenue. From Bristol it will continue on its original 
path to a storm drain catch basin along the street. 
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II.2 Potential Stormwater Pollutants 

Determine and list expected stormwater pollutants based on land uses and site activities. Refer to 
Section 2.2.2 and Table 2.1 in the Technical Guidance Document (TGD) for guidance. 

 

 

Pollutants of Concern 

Pollutant 

Check One for 
each: 

E=Expected to 
be of concern  

N=Not Expected 
to be of concern 

Additional Information and Comments 

Suspended-Solid/ Sediment E  N             

Nutrients E  N             

Heavy Metals E  N             

Pathogens (Bacteria/Virus) E  N             

Pesticides E  N             

Oil and Grease E  N             

Toxic Organic Compounds E  N             

Trash and Debris E  N             
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II.3 Hydrologic Conditions of Concern 

Determine if streams located downstream from the project area are potentially susceptible to 
hydromodification impacts. Refer to Section 2.2.3.1 in the Technical Guidance Document (TGD) for 
North Orange County or Section 2.2.3.2 for South Orange County. 

 

 No – Show map 

 

 Yes – Describe applicable hydrologic conditions of concern below. Refer to Section 2.2.3 in the 
Technical Guidance Document (TGD). 
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II.4 Post Development Drainage Characteristics 

Describe post development drainage characteristics. Refer to Section 2.2.4 in the Technical Guidance 
Document (TGD). 

 

Proposed drainage will mirror the existing onsite drainage conditions. Drainage will flow from a 
high point at the southeast corner into two onsite bio-retention planters with underdrains. The two 
planters will connect to a stormdrain manhole onsite which will pump the treated runoff out to 
Bristol Avenue. From Bristol it will continue on its original path to a storm drain catch basin along 
the street. 

II.5 Property Ownership/Management 

Describe property ownership/management. Refer to Section 2.2.5 in the Technical Guidance Document 
(TGD). 

Owner: Robert A. Walker 

               WALKER Group 

               Chief Executive Officer 
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Section III Site Description 

III.1 Physical Setting 

Fill out table with relevant information. Refer to Section 2.3.1 in the Technical Guidance Document 
(TGD). 

 

Name of Planned 
Community/Planning 
Area (if applicable) 

           

Location/Address 
2750 Bristol Ave. 

Costa Mesa, CA 

General Plan Land Use 
Designation 

General Commercial 

Zoning C1 – Local Business 

Acreage of Project  Site 1.504 Ac 

Predominant Soil Type Clayey Soils 

III.2 Site Characteristics 

Fill out table with relevant information and include information regarding BMP sizing, suitability, 
and feasibility, as applicable. Refer to Section 2.3.2 in the Technical Guidance Document (TGD). 

 
 

Site Characteristics 

Precipitation Zone 0.75” 

Topography Flat 
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Drainage 
Patterns/Connections 

Drainage flows from the southeast to the northwest where it connects 
with the street drainage at Bristol Avenue. 

Soil Type, Geology, and 
Infiltration Properties 

      

Hydrogeologic 
(Groundwater) 
Conditions 

      

Geotechnical Conditions 
(relevant to infiltration) 

None 

Off-Site Drainage Offsite drainage does not enter the site. 

Utility and Infrastructure 
Information 

Existing utilities will be protected and re-used where possible. 

III.3 Watershed Description 

Fill out table with relevant information and include information regarding BMP sizing, suitability, 
and feasibility, as applicable. Refer to Section 2.3.3 in the Technical Guidance Document (TGD). 

Receiving Waters Newport Bay Upper and Newport Bay Lower Watershed 

303(d) Listed Impairments 

 

Newport Bay (Upper) – Chlordane, Copper, DDT, Indicator Bacteria, 

Metals, Nutrients, and PCBs 

Newport Bay (Lower) ‐ Chlordane, Copper, DDT, Indicator Bacteria, 

Nutrients, PCBs, Pesticides, and Sediment Toxicity 

 

Applicable TMDLs Standards are not met and a TMDL is required, but not yet completed. 

Pollutants of Concern for 
the Project 

Sediment, Nutrients, Pesticides, Oil/Grease, Toxic Organic 

Compounds, Trash and Debris 
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Environmentally Sensitive 
and Special Biological 
Significant Areas 

None 
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Section IV Best Management Practices (BMPs) 

IV. 1 Project Performance Criteria 

Describe project performance criteria. Several steps must be followed in order to determine what 
performance criteria will apply to a project. These steps include: 

 If the project has an approved WIHMP or equivalent, then any watershed specific criteria 
must be used and the project can evaluate participation in the approved regional or sub-
regional opportunities.  (Please ask your assigned planner or plan checker regarding 
whether your project is part of an approved WIHMP or equivalent.) 

 Determine applicable hydromodification control performance criteria. Refer to Section 7.II-
2.4.2.2 of the Model WQMP. 

 Determine applicable LID performance criteria. Refer to Section 7.II-2.4.3 of the Model WQMP. 
 Determine applicable treatment control BMP performance criteria. Refer to Section 7.II-3.2.2 of 

the Model WQMP. 
 Calculate the LID design storm capture volume for the project. Refer to Section 7.II-2.4.3 of the 

Model WQMP. 
 
 

(NOC Permit Area only) Is there an approved WIHMP or equivalent 
for the project area that includes more stringent LID feasibility 
criteria or if there are opportunities identified for implementing LID 
on regional or sub-regional basis? 

YES  NO  

If yes, describe WIHMP 
feasibility criteria or 
regional/sub-regional LID 
opportunities. 
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Project Performance Criteria 

If HCOC exists, 
list applicable 
hydromodification 
control 
performance 
criteria (Section 
7.II-2.4.2.2 in 
MWQMP) 

None 

List applicable LID 
performance 
criteria (Section 
7.II-2.4.3 from 
MWQMP) 

 
Priority projects must infiltrate, harvest and use, evapotranspire, or 
biotreat/biofilter, the 85th percentile, 24-hour storm event (design capture 
volume) 
 
A properly designed biotreatment system may only be considered if 
infiltration, harvest and use, and evapotranspiration (et) cannot be feasibly 
implemented for the full design capture volume. In this case, infiltration, 
harvest and use, and et practices must be implemented to the greatest extent 
feasible and biotreatment may be provided for the remaining design capture 
volume. 
 

List applicable 
treatment control 
BMP performance 
criteria (Section 
7.II-3.2.2 from 
MWQMP)  

 
If it is not feasible to meet lid performance criteria through retention and/or 
biotreatment provided on-site or at a sub-regional/regional scale, then 
treatment control bmps shall be provided on-site or offsite prior to discharge 
to waters of the us. Sizing of treatment control bmp(s) shall be based on 
either the unmet volume after claiming applicable water quality credits.  
 
If treatment control bmps can treat all of the remaining unmet volume and 
have a medium to high effectiveness for reducing the primary pocs, the 
project is considered to be in compliance; a waiver application and 
participation in an alternative program is not required. 
 

Calculate LID 
design storm 
capture volume 
for Project. 

DCV onsite: 

DCV = C x D x A 

C= (0.939 x 0.75) + 0.15 = 0.854 

D = 0.75” 

A = 1.504 ac = 65,523 sf 

DCV = (0.854) x (0.75 in) x (65,523 sf) x (1’/12”) 

          =  3,497 cf 
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DMA1 

DCV = C x D x A 

C= (0.9394 x 0.75) + 0.15 = 0.855 

D = 0.75” 

A = 32,069 sf 

DCV = (0.855) x (0.75 in) x (32,069 sf) x (1’/12”) = 

        = 1,714 cf 

 

DMA2 

DCV = C x D x A 

C= (0.938 x 0.75) + 0.15 = 0.8535 

D = 0.75” 

A = 33,417 sf 

DCV = (0.8535) x (0.75 in) x (33,417 sf) x (1’/12”) = 

        = 1,783 cf 
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IV.2. Site Design and Drainage  

Describe site design and drainage including 
 A narrative of site design practices utilized or rationale for not using practices;  
 A narrative of how site is designed to allow BMPs to be incorporated to the MEP 
 A table of DMA characteristics and list of LID BMPs proposed in each DMA. 
 Reference to the WQMP “BMP Exhibit.”  
 Calculation of Design Capture Volume (DCV) for each drainage area. 
 A listing of GIS coordinates for LID and Treatment Control BMPs (unless not required by 

local jurisdiction). 
 

Refer to Section 2.4.2 in the Technical Guidance Document (TGD). 

Proposed drainage will mirror the existing onsite drainage conditions. Drainage will flow from a 
high point at the southeast corner into two onsite bio-retention planters with underdrains.  

The drainage area to the north will be designated DMA-1 which will consist of 32,069 square feet of 
the site. It will flow from the southeast corner of the site, to the north and then be directed 
westward to an onsite Bio-Retention Basin with an underdrain. The basin will be 882 square feet in 
area and will be able to treat the full runoff from DMA-1. 

The drainage area to the south will be designated DMA-2 which will consist of 33,417 square feet of 
the site. It will flow from the southeast corner of the site, to the west and then be directed 
northward to an onsite Bio-Retention Basin with an underdrain. The basin will be 916 square feet 
in area and will be able to treat the full runoff from DMA-2. 

The two Bio-Retention Basins will connect to a stormdrain manhole onsite which will pump the 
treated runoff out to Bristol Avenue. From Bristol it will continue on its original path to the south 
to a storm drain catch basin along the street. 
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IV.3 LID BMP Selection and Project Conformance Analysis 

Each sub-section below documents that the proposed design features conform to the applicable 
project performance criteria via check boxes, tables, calculations, narratives, and/or references to 
worksheets.  Refer to Section 2.4.2.3 in the Technical Guidance Document (TGD) for  selecting LID BMPs 
and Section 2.4.3 in the Technical Guidance Document (TGD) for conducting conformance analysis with 
project performance criteria. 

 

IV.3.1 Hydrologic Source Controls (HSCs) 

If required HSCs are included, fill out applicable check box forms.  If the retention criteria are 
otherwise met with other LID BMPs, include a statement indicating HSCs not required. 

Name Included? 

Localized on-lot infiltration  

Impervious area dispersion (e.g. roof top 
disconnection) 

 

Street trees (canopy interception)  

Residential rain barrels (not actively managed)  

Green roofs/Brown roofs  

Blue roofs  

Impervious area reduction (e.g. permeable 
pavers, site design) 

 

Other:         

Other:         

Other:         

Other:         

Other:         

Other:         

Other:         

Other:         

 

 

 



Priority Project Water Quality Management Plan (WQMP) 
NO.1 COLLISION CALIFORNIA 
   

 

ROBERT A. WALKER Section IV 
North OC Priority WQMP Template August 17 2011  Page 17 

 

IV.3.2 Infiltration BMPs 

Identify infiltration BMPs to be used in project.  If design volume cannot be met, state why. 

 

Name Included? 

Bioretention without underdrains  

Rain gardens  

Porous landscaping  

Infiltration planters  

Retention swales  

Infiltration trenches  

Infiltration basins  

Drywells  

Subsurface infiltration galleries  

French drains  

Permeable asphalt  

Permeable concrete  

Permeable concrete pavers  

Other:         

Other:         

 

 

 

Infiltration is not feasible onsite. 
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IV.3.3 Evapotranspiration, Rainwater Harvesting BMPs 

If the full Design Storm Capture Volume cannot be met with infiltration BMPs, describe any 
evapotranspiration and/or rainwater harvesting BMPs included.  

 

Name Included? 

All HSCs; See Section IV.3.1  

Surface-based infiltration BMPs  

Biotreatment BMPs  

Above-ground cisterns and basins  

Underground detention  

Other:         

Other:         

Other:         

 

Not a sufficient demand for harvest and use onsite. 
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IV.3.4 Biotreatment BMPs 

If the full Design Storm Capture Volume cannot be met with infiltration BMPs, and/or 
evapotranspiration and rainwater harvesting BMPs, describe biotreatment BMPs included. Include 
sections for selection, suitability, sizing, and infeasibility, as applicable. 

Name  Included? 

Bioretention with underdrains  

Stormwater planter boxes with underdrains  

Rain gardens with underdrains  

Constructed wetlands  

Vegetated swales  

Vegetated filter strips  

Proprietary vegetated biotreatment systems   

Wet extended detention basin  

Dry extended detention basins  

Other:         

Other:         

Show calculations below to demonstrate if the LID Design Storm Capture Volume can be met with 
infiltration, evapotranspiration, rainwater harvesting and/or biotreatment BMPs.  If not, document 
how much can be met with either infiltration BMPs, evapotranspiration, rainwater harvesting 
BMPs, or a combination, and document why it is not feasible to meet the full volume with these 
BMP categories. 

CAPTURE EFFICIENCY METHOD (BIORETENTION WITH UNDERDRAIN) 
 
DMA-1 
STEP 1. 
 DD = (dp / Kdesign) x 12 in/ft 
 DD = Drawdown Time 

dp = depth of ponding 
Kdesign = infiltration rate 
 

  = ( 0.5’ / 2.5 in/hr ) x 12 = 2.4 hr  Use 3 hours (min) 
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STEP 2. 
 Adjusted DCV per Worksheet C (see Attachments) 
  
  = 434 cf 
 
STEP 3. 
 A = Design Volume / dp  
 A = required infiltration area 
 Design Volume = fraction of DCV 
 dp = ponding depth 
 
  = 434 cf / 0.5’ = 868 sf required  (882 sf Provided) 
 
DMA-2 
STEP 1. 
 DD = (dp / Kdesign) x 12 in/ft 
 DD = Drawdown Time 

dp = depth of ponding 
Kdesign = infiltration rate 
 

  = ( 0.5’ / 2.5 in/hr ) x 12 = 2.4 hr  Use 3 hours (min) 
 
STEP 2. 
 Adjusted DCV per Worksheet C (see Attachments) 
  
  = 452 cf 
 
STEP 3. 
 A = Design Volume / dp  
 A = required infiltration area 
 Design Volume = fraction of DCV 
 dp = ponding depth 
 
  = 452 cf / 0.5’ = 904 sf required  (916 sf Provided) 
 
 

 
IV.3.5 Hydromodification Control BMPs 

Describe hydromodification control BMPs. See Section 5 of the Technical Guidance Document (TGD).  
Include sections for selection, suitability, sizing, and infeasibility, as applicable. Detail compliance 
with Prior Conditions of Approval (if applicable). 
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Hydromodification Control BMPs 

BMP Name BMP Description 

            

            

            

            

            

            

            

            

            

IV.3.6 Regional/Sub-Regional LID BMPs  

Describe regional/sub-regional LID BMPs in which the project will participate. Refer to Section 7.II-
2.4.3.2 of the Model WQMP. 

Regional/Sub-Regional LID BMPs 

 

 

IV.3.7 Treatment Control BMPs 

Treatment control BMPs can only be considered if the project conformance analysis indicates that it 
is not feasible to retain the full design capture volume with LID BMPs. Describe treatment control 
BMPs including sections for selection, sizing, and infeasibility, as applicable.  

Treatment Control BMPs 
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BMP Name BMP Description 
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IV.3.8 Non-structural Source Control BMPs 

Fill out non-structural source control check box forms or provide a brief narrative explaining if non-
structural source controls were not used. 
 

Non-Structural Source Control BMPs 

Identifier Name 

Check One 
If not applicable, state brief 

reason Included 
Not 

Applicable 

N1 
Education for Property Owners, 
Tenants and Occupants 

        

N2 Activity Restrictions         

N3 
Common Area Landscape 
Management 

        

N4 BMP Maintenance         

N5 Title 22 CCR Compliance (How 
development will comply) 

  
Commercial Auto Repair 
Service  

N6 
Local Industrial Permit Compliance 

  
Commercial Auto Repair 
Service  

N7 Spill Contingency Plan         

N8 
Underground Storage Tank 
Compliance 

  No Underground Storage 

N9 
Hazardous Materials Disclosure 
Compliance 

  No Hazardous Materials 

N10 Uniform Fire Code Implementation         

N11 Common Area Litter Control         

N12 Employee Training         

N13 Housekeeping of Loading Docks   No Loading Docks 

N14 Common Area Catch Basin Inspection   No Onsite Catch Basin 

N15 
Street Sweeping Private Streets and 
Parking Lots 

        

N16 
Retail Gasoline Outlets 

  
Commercial Auto Repair 
Service  
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IV.3.9 Structural Source Control BMPs 

Fill out structural source control check box forms or provide a brief narrative explaining if 
structural source controls were not used. 

 

Structural Source Control BMPs 

Identifier Name 

Check One 
If not applicable, state brief 

reason Included 
Not 

Applicable 

S1 
Provide storm drain system stenciling 
and signage 

        

S2 
Design and construct outdoor material 
storage areas to reduce pollution 
introduction 

        

S3 
Design and construct trash and waste 
storage areas to reduce pollution 
introduction 

        

S4 
Use efficient irrigation systems & 
landscape design, water conservation, 
smart controllers, and source control 

        

S5 
Protect slopes and channels and 
provide energy dissipation 

        

 
Incorporate requirements applicable to 
individual priority project categories 
(from SDRWQCB NPDES Permit) 

        

S6 Dock areas         

S7 Maintenance bays         

S8 Vehicle wash areas         

S9 Outdoor processing areas         

S10 Equipment wash areas         

S11 Fueling areas         

S12 Hillside landscaping         

S13 
Wash water control for food 
preparation areas 

        

S14 Community car wash racks         
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IV.4  Alternative Compliance Plan (If Applicable) 

Describe an alternative compliance plan (if applicable). Include alternative compliance obligations 
(i.e., gallons, pounds) and describe proposed alternative compliance measures. Refer to Section 7.II 
3.0 in the WQMP. 

IV.4.1 Water Quality Credits 

Determine if water quality credits are applicable for the project. Refer to Section 3.1 of the Model 
WQMP for description of credits and Appendix VI of the Technical Guidance Document (TGD) for 
calculation methods for applying water quality credits. 

 

Description of Proposed Project 
Project Types that Qualify for Water Quality Credits (Select all that apply):   

Redevelopment 
projects that reduce the 
overall impervious 
footprint of the project 
site. 

Brownfield redevelopment, meaning 
redevelopment, expansion, or reuse of real 
property which may be complicated by the 
presence or potential presence of hazardous 
substances, pollutants or contaminants, and 
which have the potential to contribute to 
adverse ground or surface WQ if not 
redeveloped. 

 Higher density development projects which 
include two distinct categories (credits can only 
be taken  for one category): those with more 
than seven units per acre of development (lower 
credit allowance); vertical density 
developments, for example, those with a Floor 
to Area Ratio (FAR) of 2 or those having more 
than 18 units per acre (greater credit allowance). 

 Mixed use development, such as a 
combination of residential, commercial, 
industrial, office, institutional, or other land 
uses which incorporate design principles that 
can demonstrate environmental benefits that 
would not be realized through single use 
projects (e.g. reduced vehicle trip traffic with 
the potential to reduce sources of water or air 
pollution). 

 Transit-oriented developments, such as a 
mixed use residential or commercial area 
designed to maximize access to public 
transportation; similar to above criterion, but 
where the development center is within one 
half mile of a mass transit center (e.g. bus, rail, 
light rail or commuter train station). Such 
projects would not be able to take credit for 
both categories, but may have greater credit 
assigned 

 Redevelopment projects 
in an established historic 
district, historic 
preservation area, or similar 
significant city area 
including core City Center 
areas (to be defined through 
mapping). 

Developments with 
dedication of 
undeveloped portions to 
parks, preservation 
areas and other pervious 
uses. 

 Developments 
in a city center 
area. 

 
Developments 
in historic 
districts or 
historic 
preservation 
areas. 

 Live-work 
developments, a variety of 
developments designed to 
support residential and 
vocational needs together – 
similar to criteria to mixed 
use development; would not 
be able to take credit for 
both categories. 

In-fill projects, the 
conversion of empty lots 
and other underused spaces 
into more beneficially used 
spaces, such as residential 
or commercial areas. 
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Calculation of 
Water Quality 
Credits 

(if applicable) 

           

 

IV.4.2 Alternative Compliance Plan Information 

Describe an alternative compliance plan (if applicable). Include alternative compliance obligations 
(i.e., gallons, pounds) and describe proposed alternative compliance measures. Refer to Section 7.II 
3.0 in the Model WQMP. 
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Section V Inspection/Maintenance Responsibility for BMPs 
 

Fill out information in table below. Prepare and attach an Operation and Maintenance Plan.  
Identify the funding mechanism through which BMPs will be maintained. Inspection and 
maintenance records must be kept for a minimum of five years for inspection by the regulatory 
agencies. Refer to Section 7.II 4.0 in the Model WQMP. 

BMP Inspection/Maintenance 

BMP 
Reponsible 

Party(s) 

Inspection/ 
Maintenance 

Activities 
Required 

Minimum 
Frequency of 

Activities 

EDUCATION FOR 
PROPERTY OWNERS, 
TENANTS AND 
OCCUPANTS 

OWNER   

ACTIVITY 
RESTRICTIONS 

OWNER 

Washing and storage 
restriction 
outlined in this WQMP 
shall be enforced at all 
times 

Continuously 

COMMON AREA 
LANDSCAPE 
MANAGEMENT 

OWNER 

All pesticides shall be 
applied in strict 
accordance to pesticide 
application laws as stated 
in the State of California 
Agricultural Code. All 
pesticide applicators shall 
be certified by the State as 
a Qualified Applicator 
or be directly supervised 
by a Qualified Applicator. 
All fertilizers shall be 
applied at the rate 
stipulated by the 
manufacturer. Fertilizer 
Applicators shall be 
trained in the proper 
procedures of 
determining fertilizer 
rates and calibration of 
application equipment. 

Weekly during 
Routine landscaping 

activities. 
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Fertilizer shall be 
applied in such a manner 
as to avoid application 
onto hardscape surfaces. 
Annual soil tests are 
recommended to advise 
on which fertilizer 
elements are needed to 
avoid application of 
unnecessary 
elements, or over 
application. The local 
water agency or resource 
conservation district can 
assist with detailed 
information concerning 
this BMP 

BMP MAINTENANCE OWNER 

The implementation of 
each non-structural BMP 
and scheduled cleaning of 
all structural BMP 
controls shall be the 
responsibility of the 
owner. 

Weekly during 
Routine landscaping 

activities. 

UNIFORM FIRE CODE 
IMPLEMENTATION 

OWNER 

Compliance with Article 
80 of the Uniform Fire 
Code enforced by fire 
protection agency will be 
required. 

Continuous 

USE EFFICIENT 
IRRIGATION SYSTEMS & 
LANDSCAPE DESIGN, 
WATER 
CONSERVATION, 
SMART CONTROLLERS, 
AND SOURCE 
CONTROL 

OWNER 

Project plans include 
application methods to 
minimize irrigation water 
discharged into 
stormwater drainage 
systems. 

Make sure all 
Irrigation systems 
are working properly. 
Repair as necessary. 

Bio-Retention Planter 

 
OWNER 

 
Inspect the infiltration 
planter after major 
storms. Manually 
remove sediment and 
debris. Mow 
surrounding grass and 
remove trash. Manually 
remove vegetation and 
weeds. 
 

Weekly during 
Routine landscaping 
activities. 
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Section VI BMP Exhibit (Site Plan) 

 

VI.1 BMP Exhibit (Site Plan) 

Include a BMP Exhibit (Site Plan), at a size no less than 24” by 36,” which includes the following 
minimum information: 

 Insert in the title block (lower right hand corner) of BMP Exhibit: the WQMP Number 
(assigned by staff) and the grading/building or Planning Application permit numbers  

 Project location (address, tract/lot number(s), etc.) 
 Site boundary 
 Land uses and land covers, as applicable 
 Suitability/feasibility constraints 
 Structural BMP locations 
 Drainage delineations and flow information 
 Delineate the area being treated by each structural BMP 
 Drainage connections 
 BMP details 
 Preparer name and stamp 

Please do not include any areas outside of the project area or any information not related to 
drainage or water quality.  The approved BMP Exhibit (Site Plan) shall be submitted as a plan sheet 
on all grading and building plan sets submitted for plan check review and approval.  The BMP 
Exhibit shall be at the same size as the rest of the plan sheets in the submittal and shall have an 
approval stamp and signature prior to plan check submittal. 

 

VI.2 Submittal and Recordation of Water Quality Management Plan 

Following approval of the Final Project-Specific WQMP, three copies of the approved WQMP 
(including BMP Exhibit, Operations and Maintenance (O&M) Plan, and Appendices) shall be 
submitted.  In addition, these documents shall be submitted in a PDF format. 

Each approved WQMP (including BMP Exhibit, Operations and Maintenance (O&M) Plan, and 
Appendices) shall be recorded in the Orange County Clerk-Recorder’s Office, prior to close-out of 
grading and/or building permit.  Educational Materials are not required to be included. 
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XIV.5. Biotreatment BMP Fact Sheets (BIO) 

Conceptual criteria for biotreatment BMP selection, design, and maintenance are contained in 
Appendix XII.  These criteria are generally applicable to the design of biotreatment BMPs in 
Orange County and BMP-specific guidance is provided in the following fact sheets.  

Note: Biotreatment BMPs shall be designed to provide the maximum feasible infiltration and ET based on 
criteria contained in Appendix XI.2. 

BIO-1: Bioretention with Underdrains 

Bioretention stormwater treatment facilities are landscaped 
shallow depressions that capture and filter stormwater 
runoff. These facilities function as a soil and plant-based 
filtration device that removes pollutants through a variety of 
physical, biological, and chemical treatment processes. The 
facilities normally consist of a ponding area, mulch layer, 
planting soils, and plants. As stormwater passes down 
through the planting soil, pollutants are filtered, adsorbed, 
biodegraded, and sequestered by the soil and plants. 
Bioretention with an underdrain are utilized for areas with 
low permeability native soils or steep slopes where the 
underdrain system that routes the treated runoff to the storm 
drain system rather than depending entirely on infiltration. 
Bioretention must be designed without an underdrain in areas of 
high soil permeability. 

Feasibility Screening Considerations 

 If there are no hazards associated with infiltration (such as groundwater concerns, contaminant 
plumes or geotechnical concerns), bioinfiltration facilities, which achieve partial infiltration, 

should be used to maximize infiltration.   

 Bioretention with underdrain facilities should be lined if contaminant plumes or geotechnical 
concerns exist.  If high groundwater is the reason for infiltration infeasibility, bioretention facilities 
with underdrains do not need to be lined.  

Opportunity Criteria 

 Land use may include commercial, residential, mixed use, institutional, and subdivisions.  
Bioretention may also be applied in parking lot islands, cul-de-sacs, traffic circles, road shoulders, 
road medians, and next to buildings in planter boxes. 

 Drainage area is ≤ 5 acres. 

 Area is available for infiltration. 

Also known as: 
 Rain gardens with 

underdrains 
 Vegetated media filter 
 Downspout planter boxes 

 

Bioretention 

Source: Geosyntec Consultants 
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 Site must have adequate relief between land surface and the stormwater conveyance system to 
permit vertical percolation through the soil media and collection and conveyance in underdrain to 
stormwater conveyance system. 

OC-Specific Design Criteria and Considerations 

□ Ponding depth should not exceed 18 inches; fencing may be required if ponding depth is 
greater than 6 inches to mitigate drowning. 

□ The minimum soil depth is 2 feet (3 feet is preferred). 

□ 
The maximum drawdown time of the bioretention ponding area is 48 hours.  The maximum 
drawdown time of the planting media and gravel drainage layer is 96 hours, if applicable. 

□ 
Infiltration pathways may need to be restricted due to the close proximity of roads, foundations, 
or other infrastructure.  A geomembrane liner, or other equivalent water proofing, may be placed 
along the vertical walls to reduce lateral flows.  This liner should have a minimum thickness of 
30 mils. 

□ 
If infiltration in bioretention location is hazardous due to groundwater or geotechnical concerns, 
a geomembrane liner must be installed at the base of the bioretention facility.  This liner should 
have a minimum thickness of 30 mils. 

□ The planting media placed in the cell shall be designed per the recommendations contained in 
MISC-1: Planting/Storage Media 

□ 
Plant materials should be tolerant of summer drought, ponding fluctuations, and saturated soil 
conditions for 48 hours; native place species and/or hardy cultivars that are not invasive and do 
not require chemical inputs should be used to the maximum extent feasible 

□ 
The bioretention area should be covered with 2-4 inches (average 3 inches) or mulch at the 
start and an additional placement of 1-2 inches of mulch should be added annually. 

□ 
Underdrain should be sized with a 6 inch minimum diameter and have a 0.5% minimum slope.  
Underdrain should be slotted polyvinyl chloride (PVC) pipe; underdrain pipe should be more 
than 5 feet from tree locations (if space allows). 

□ 
A gravel blanket or bedding is required for the underdrain pipe(s).  At least 0.5 feet of washed 
aggregate must be placed below, to the top, and to the sides of the underdrain pipe(s). 

□ An overflow device is required at the top of the bioretention area ponding depth.  

□ 
Dispersed flow or energy dissipation (i.e. splash rocks) for piped inlets should be provided at 
basin inlet to prevent erosion.  

□ 
Ponding area side slopes shall be no steeper than 3:1 (H:V) unless designed as a planter box 
BMP with appropriate consideration for trip and fall hazards. 

 

Simple Sizing Method for Bioretention with Underdrain  

 If the Simple Design Capture Volume Sizing Method described in Appendix III.3.1 is used to size a 

bioretention with underdrain facility, the user selects the basin depth and then determines the appropriate 
surface area to capture the DCV.  The sizing steps are as follows: 

Step 1: Determine DCV 

Calculate the DCV using the Simple Design Capture Volume Sizing Method described in Appendix 
III.3.1.  
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Step 2: Verify that the Ponding Depth will Draw Down within 48 Hours 

The ponding area drawdown time can be calculated using the following equation: 

DDP = (dP / KMEDIA) × 12 in/ft 

Where: 

DDP = time to drain ponded water, hours 

dP = depth of ponding above bioretention area, ft (not to exceed 1.5 ft) 

KMEDIA = media design infiltration rate, in/hr (equivalent to the media hydraulic conductivity with a 
factor of safety of 2; KMEDIA of 2.5 in/hr should be used unless other information is available)  

If the drawdown time exceeds 48 hours, adjust ponding depth and/or media infiltration rate until 48 
hour drawdown time is achieved.  

Step 3: Determine the Depth of Water Filtered During Design Capture Storm  

The depth of water filtered during the design capture storm can be estimated as the amount routed 
through the media during the storm, or the ponding depth, whichever is smaller.  

dFILTERED = Minimum [ ((KMEDIA × TROUTING)/12), dP] 

Where: 

dFILTERED = depth of water that may be considered to be filtered during the design storm event, ft 

KMEDIA = media design infiltration rate, in/hr (equivalent to the media hydraulic conductivity with a 
factor of safety of 2; KMEDIA of 2.5 in/hr should be used unless other information is available)  

TROUTING = storm duration that may be assumed for routing calculations; this should be assumed to be 
no greater than 3 hours. If the designer desires to account for further routing effects, the Capture 
Efficiency Method for Volume-Based, Constant Drawdown BMPs (See Appendix III.3.2) should be 

used. 

dP = depth of ponding above bioretention area, ft (not to exceed 1.5 ft) 

Step 4: Determine the Facility Surface Area 

A = DCV/ (dP + dFILTERED) 

Where: 

A = required area of bioretention facility, sq-ft 

DCV = design capture volume, cu-ft 

dFILTERED = depth of water that may be considered to be filtered during the design storm event, ft 

dP = depth of ponding above bioretention area, ft (not to exceed 1.5 ft) 

Capture Efficiency Method for Bioretention with Underdrains 

If the bioretention geometry has already been defined and the user wishes to account more explicitly for 
routing, the user can determine the required footprint area using the Capture Efficiency Method for 
Volume-Based, Constant Drawdown BMPs (See Appendix III.3.2) to determine the fraction of the DCV 

that must be provided to manage 80 percent of average annual runoff volume. This method accounts for 
drawdown time different than 48 hours.  

Step 1: Determine the drawdown time associated with the selected basin geometry 

DD = (dp / KDESIGN) × 12 in/ft 

Where: 

DD = time to completely drain infiltration basin ponding depth, hours 
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dP = bioretention ponding depth, ft (should be less than or equal to 1.5 ft) 

KDESIGN = design media infiltration rate, in/hr (assume 2.5 inches per hour unless otherwise proposed) 

If drawdown is less than 3 hours, the drawdown time should be rounded to 3 hours or the Capture 
Efficiency Method for Flow-based BMPs (See Appendix III.3.3) shall be used. 

Step 2: Determine the Required Adjusted DCV for this Drawdown Time 

Use the Capture Efficiency Method for Volume-Based, Constant Drawdown BMPs (See Appendix III.3.2) 

to calculate the fraction of the DCV the basin must hold to achieve 80 percent capture of average annual 
stormwater runoff volume  based on the basin drawdown time calculated above. 

Step 3: Determine the Basin Infiltrating Area Needed  

The required infiltrating area (i.e. the surface area of the top of the media layer) can be calculated using 
the following equation: 

A = Design Volume / dp 

Where:  

A = required infiltrating area, sq-ft (measured at the media surface) 

Design Volume = fraction of DCV, adjusted for drawdown, cu-ft (see Step 2) 

dp = ponding depth of water stored in bioretention area, ft (from Step 1) 

This does not include the side slopes, access roads, etc. which would increase bioretention footprint. If 
the area required is greater than the selected basin area, adjust surface area or adjust ponding depth and 
recalculate required area until the required area is achieved. 

  

Configuration for Use in a Treatment Train 

 Bioretention areas may be preceeded in a treatment train by HSCs in the drainage area, which 
would reduce the required design volume of the bioretention cell.  For example, bioretention could 
be used to manage overflow from a cistern. 

 Bioretention areas can be used to provide pretreatment for underground infiltration systems. 

Additional References for Design Guidance 

 CASQA BMP Handbook for New and Redevelopment: 
http://www.cabmphandbooks.com/Documents/Development/TC-32.pdf 

 SMC LID Manual (pp 68): 
http://www.lowimpactdevelopment.org/guest75/pub/All_Projects/SoCal_LID_Manual/SoCalL
ID_Manual_FINAL_040910.pdf 

 Los Angeles County Stormwater BMP Design and Maintenance Manual, Chapter 5: 
http://dpw.lacounty.gov/DES/design_manuals/StormwaterBMPDesignandMaintenance.pdf 

 San Diego County LID Handbook Appendix 4 (Factsheet 7):  
http://www.sdcounty.ca.gov/dplu/docs/LID-Appendices.pdf 

Los Angeles Unified School District (LAUSD) Stormwater Technical Manual, Chapter 4: 
http://www.laschools.org/employee/design/fs-studies-and-
reports/download/white_paper_report_material/Storm_Water_Technical_Manual_2009-opt-
red.pdf?version_id=76975850 

 County of Los Angeles Low Impact Development Standards Manual, Chapter 5: 
http://dpw.lacounty.gov/wmd/LA_County_LID_Manual.pdf  



 
 

Worksheet B: Simple Design Capture Volume Sizing Method 

Step 1: Determine the design capture storm depth used for calculating volume 

1 Enter design capture storm depth from Figure III.1, d (inches) 
d= 0.75 inches 

2 
Enter the effect of provided HSCs, dHSC (inches)  
(Worksheet A) 

dHSC= 0 inches 

3 
Calculate the remainder of the design capture storm depth, 
dremainder (inches) (Line 1 – Line 2) 

dremainder= 0.75 inches 

Step 2: Calculate the DCV 

1 Enter Project area tributary to BMP (s), A (acres) 
A= 1.504 acres 

2 Enter Project Imperviousness, imp (unitless)  
imp= 93.4%  

3 Calculate runoff coefficient, C= (0.75 x imp) + 0.15 
C= 0.8507  

4 
Calculate runoff volume, Vdesign= (C x dremainder x A x 43560 x 
(1/12)) Vdesign= 3,484 cu-ft 

Step 3: Design BMPs to ensure full retention of the DCV 

Step 3a: Determine design infiltration rate 

1 
Enter measured infiltration rate, Kmeasured (in/hr) 
(Appendix VII) 

Kmeasured= NA In/hr 

2 
Enter combined safety factor from Worksheet H, Sfinal 
(unitless) 

Sfinal= NA  

3 Calculate design infiltration rate, Kdesign = Kmeasured / Sfinal 
Kdesign= NA In/hr 

Step 3b: Determine minimum BMP footprint 

4 Enter drawdown time, T (max 48 hours) 
T=  Hours 

5 
Calculate max retention depth that can be drawn down within 
the drawdown time (feet), Dmax = Kdesign x T x (1/12) Dmax= 1 feet 

6 
Calculate minimum area required for BMP (sq-ft), Amin = 
Vdesign/ dmax 

Amin= 3,484 sq-ft 

 



Worksheets from Orange County Technical Guidance Document (5-19-2011) 
See TGD for instructions and/or examples related to these worksheets 

www.ocwatersheds.com/WQMP.aspx 

 

Worksheet C: Capture Efficiency Method for Volume-Based, Constant Drawdown BMPs 

Step 1: Determine the design capture storm depth used for calculating volume 

1 Enter design capture storm depth from Figure III.1, d (inches) d= 0.75 inches 

2 
Enter calculated drawdown time of the proposed BMP based 
on equation provided in applicable BMP Fact Sheet, T (hours) 

T= 3 hours 

3 
Using Figure III.2, determine the "fraction of design capture 

storm depth" at which the BMP drawdown time (T) line 

achieves 80% capture efficiency, X1 

X1= 0.25  

4 
Enter the effect depth of provided HSCs upstream, dHSC 
(inches) (Worksheet A) 

dHSC= 0 inches 

5 
Enter capture efficiency corresponding to dHSC, Y2 

(Worksheet A) 
Y2= 0 % 

6 

Using Figure III.2, determine the fraction of "design capture 

storm depth" at which the drawdown time (T) achieves the 

equivalent of the upstream capture efficiency(Y2), X2 

X2= 0  

7 
Calculate the fraction of design volume that must be provided 

by BMP, fraction = X1 - X2 
fraction= 0.25  

8 
Calculate the resultant design capture storm depth (inches), 
dfraction= fraction × d  

dfraction= 0.19 inches 

Step 2: Calculate the DCV 

1 Enter Project area tributary to BMP (s), A (acres) A= 1.504 acres 

2 Enter Project Imperviousness, imp (unitless)  imp= 93.4%  

3 Calculate runoff coefficient, C= (0.75 x imp) + 0.15 C= 0.8507  

4 
Calculate runoff volume, Vdesign= (C x drfraction x A x 43560 x 
(1/12)) Vdesign= 883 cu-ft 

Supporting Calculations 

Describe system: 



Worksheets from Orange County Technical Guidance Document (5-19-2011) 
See TGD for instructions and/or examples related to these worksheets 

www.ocwatersheds.com/WQMP.aspx 

Worksheet C: Capture Efficiency Method for Volume-Based, Constant Drawdown BMPs 

Provide drawdown time calculations per applicable BMP Fact Sheet: 

Graphical Operations 

 
Provide supporting graphical operations. See Example III.6. 
 

 



Worksheets from Orange County Technical Guidance Document (5-19-2011) 
See TGD for instructions and/or examples related to these worksheets 

www.ocwatersheds.com/WQMP.aspx 

CAPTURE EFFICIENCY METHOD (BIORETENTION WITH UNDERDRAIN) 
 
STEP 1. 
 DD = (dp / Kdesign) x 12 in/ft 
 DD = Drawdown Time 

dp = depth of ponding 

Kdesign = infiltration rate 
 

  = ( 0.5’ / 2.5 in/hr ) x 12 = 2.4 hr  Use 3 hours (min) 
 
STEP 2. 
 Adjusted DCV per Worksheet C (see above) 
  
  = 883 cf 
 
STEP 3. 
 A = Design Volume / dp  
 A = required infiltration area 
 Design Volume = fraction of DCV 
 dp = ponding depth 
 
  = 883 cf / 0.5’ = 1,766 sf required 
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Section VII Educational Materials 

Refer to the Orange County Stormwater Program (ocwatersheds.com) for a library of materials 
available.  Please only attach the educational materials specifically applicable to this project.  Other 
materials specific to the project may be included as well and must be attached. 

Education Materials 

Residential Material 

(http://www.ocwatersheds.com) 

Check If 

Applicable 

Business Material 

(http://www.ocwatersheds.com) 

Check If 

Applicable

The Ocean Begins at Your Front Door  Tips for the Automotive Industry  

Tips for Car Wash Fund-raisers  Tips for Using Concrete and Mortar  

Tips for the Home Mechanic  Tips for the Food Service Industry  

Homeowners Guide for Sustainable 
Water Use 

 Proper Maintenance Practices for Your 
Business 

 

Household Tips  

Other Material 
Check If 

Attached Proper Disposal of Household 
Hazardous Waste 

 

Recycle at Your Local Used Oil 
Collection Center (North County) 

        

Recycle at Your Local Used Oil 
Collection Center (Central County) 

        

Recycle at Your Local Used Oil 
Collection Center (South County) 

        

Tips for Maintaining a Septic Tank 
System 

        

Responsible Pest Control         

Sewer Spill         

Tips for the Home Improvement 
Projects 

        

Tips for Horse Care         

Tips for Landscaping and Gardening         

Tips for Pet Care         

Tips for Pool Maintenance         

Tips for Residential Pool, Landscape 
and Hardscape Drains 

        

Tips for Projects Using Paint         

 



For More Information
Aliso Viejo                                            (949) 425-2535 
Anaheim Public Works Operations                 (714) 765-6860
Brea Engineering                                    (714) 990-7666
Buena Park Public Works                            (714) 562-3655
Costa Mesa Public Services                          (714) 754-5323
Cypress Public Works                                (714) 229-6740
Dana Point Public Works                            (949) 248-3584
Fountain Valley Public Works                       (714) 593-4441
Fullerton Engineering Dept                         (714) 738-6853
Garden Grove Public Works                        (714) 741-5956
Huntington Beach Public Works                    (714) 536-5431
Irvine Public Works                                  (949) 724-6315
La Habra Public Services                            (562) 905-9792
La Palma Public Works                              (714) 690-3310
Laguna Beach Water Quality                        (949) 497-0378
Laguna Hills Public Services                        (949) 707-2650
Laguna Niguel Public Works                        (949) 362-4337
Laguna Woods Public Works                        (949) 639-0500
Lake Forest Public Works                            (949) 461-3480
Los Alamitos Community Dev                       (562) 431-3538
Mission Viejo Public Works                         (949) 470-3056
Newport Beach, Code & Water 
Quality Enforcement                                (949) 644-3215
Orange Public Works                                (714) 532-6480
Placentia Public Works                              (714) 993-8245
Rancho Santa Margarita                             (949) 635-1800
San Clemente Environmental Programs            (949) 361-6143
San Juan Capistrano Engineering                  (949) 234-4413
Santa Ana Public Works                             (714) 647-3380
Seal Beach Engineering                            (562) 431-2527 x317
Stanton Public Works                               (714) 379-9222 x204
Tustin Public Works/Engineering                  (714) 573-3150
Villa Park Engineering                              (714) 998-1500
Westminster Public Works/Engineering           (714) 898-3311 x446
Yorba Linda Engineering                            (714) 961-7138
Orange County Stormwater Program              (877) 897-7455
Orange County 24-Hour 
Water Pollution Problem Reporting Hotline
1-877-89-SPILL (1-877-897-7455)

On-line Water Pollution Problem Reporting Form

w w w  o c w a t e r s h e d s  c o m

The Ocean Begins 
at Your Front Door

California Environmental Protection Agency
www calepa ca gov
•	 Air	Resources	Board
 www arb ca gov
•	 Department	of	Pesticide	Regulation
 www cdpr ca gov
•	 Department	of	Toxic	Substances	Control
 www dtsc ca gov
•	 Integrated	Waste	Management	Board
 www ciwmb ca gov
•	 Office	of	Environmental	Health	Hazard	

Assessment
 www oehha ca gov
•	 State	Water	Resources	Control	Board
 www waterboards ca gov

Earth 911 - Community-Specific Environmental 
Information 1-800-cleanup or visit www 1800cleanup 
org

Health	Care	Agency’s	Ocean	and	Bay	Water	Closure
and	Posting	Hotline
(714) 433-6400 or visit www ocbeachinfo com

Integrated	Waste	Management	Dept.	of	Orange	
County (714) 834-6752 or visit www oclandfills com for 
information on household hazardous waste collection 
centers, recycling centers and solid waste collection

O.C.	Agriculture	Commissioner
(714) 447-7100 or visit www ocagcomm com 

Stormwater	Best	Management	Practice	Handbook
Visit www cabmphandbooks com

UC	Master	Gardener	Hotline
(714) 708-1646 or visit www uccemg com 

Did You Know?

 Most people believe that the largest source 
of water pollution in urban areas comes from 
specific sources such as factories and sewage 
treatment plants  In fact, the largest source 
of water pollution comes from city streets, 
neighborhoods, construction sites and parking 
lots  This type of pollution is sometimes 
called “non-point source” pollution 
 There are two types of non-point source 

 pollution:  stormwater and urban runoff 
 pollution 

 Stormwater runoff results from rainfall   
When rainstorms cause large volumes 
of water to rinse the urban landscape, 
picking up pollutants along the way 
 Urban runoff can happen any time of 
the year when excessive water use from 
irrigation, vehicle washing and other 
sources carries trash, lawn clippings and 
other urban pollutants into storm drains  

Where Does It Go?

 Anything we use outside homes, vehicles and 
businesses – like motor oil, paint, pesticides, 
fertilizers and cleaners – can be blown or washed 
into storm drains  
 A little water from a garden hose or rain can also 
send materials into storm drains  
 Storm drains are separate from our sanitary 
sewer systems; unlike water in sanitary sewers 
(from sinks or toilets), water in storm drains is 
not treated before entering our waterways  

 

Printed on Recycled Paper

The Orange County Stormwater Program has created 
and moderates an electronic mailing list to facilitate 
communications, take questions and exchange ideas among 
its users about issues and topics related to stormwater and 
urban runoff and the implementation of program elements   
To join the list, please send an email to 
ocstormwaterinfo-join@list ocwatersheds com

Orange	County	Stormwater	Program

Even if you live miles from the Pacific 
Ocean, you may be unknowingly 
polluting it.

Sources of Non-Point Source Pollution

 Automotive leaks and spills 
 Improper disposal of used oil and other engine 
fluids   
 Metals found in vehicle exhaust, weathered paint, 
rust, metal plating and tires  
 Pesticides and fertilizers from lawns, gardens and 
farms 
 Improper disposal of cleaners, paint and paint 
removers 
 Soil erosion and dust debris from landscape and 
construction activities 
 Litter, lawn clippings, animal waste, and other 
organic matter  
 Oil stains on parking lots and paved surfaces 

The Effect on the Ocean

Non-point source 
pollution can have 
a serious impact 
on water quality 
in Orange County   
Pollutants from the 
storm drain system 
can harm marine life 

as well as coastal and wetland habitats  They can 
also degrade recreation areas such as beaches, 
harbors and bays 

Stormwater quality management programs have 
been developed throughout Orange County to 
educate and encourage the public to protect water 
quality, monitor runoff in the storm drain system, 
investigate illegal dumping and maintain storm 
drains  

Support from Orange County residents and 
businesses is needed to improve water quality 
and reduce urban runoff pollution   Proper use 
and disposal of materials will help stop pollution 
before it reaches the storm drain and the ocean 

Dumping one quart of motor oil into a 
storm drain can contaminate 250,000 
gallons of water. 



Follow these simple steps to help reduce water 
pollution:

Household Activities
 Do not rinse spills with water  Use dry cleanup 
methods such as applying cat litter or another 
absorbent material, sweep and dispose of in 
the trash  Take items such as used or excess 
batteries, oven cleaners, automotive fluids, 
painting products and cathode ray tubes, like 
TVs and computer monitors, to a Household 
Hazardous Waste Collection Center (HHWCC) 

 For a HHWCC near you call (714) 834-6752 or 
visit www oclandfills com 
 Do not hose down your driveway, sidewalk or 
patio to the street, gutter or storm drain  Sweep 
up debris and dispose of it in the trash 

Automotive
 Take your vehicle to a commercial car 
wash whenever possible  If you wash your 
vehicle at home, choose soaps, cleaners, or 
detergents labeled non-toxic, phosphate- free 
or biodegradable  Vegetable and citrus-based 
products are typically safest for the environment 
 Do not allow washwater from vehicle washing 
to drain into the street, gutter or storm drain  
Excess washwater should be disposed of in the 
sanitary sewer (through a sink or toilet) or onto 
an absorbent surface like your lawn 
 Monitor your vehicles for leaks and place a pan 
under leaks  Keep your vehicles well maintained 
to stop and prevent leaks 
 Never pour oil or antifreeze in the street, gutter 
or storm drain  Recycle these substances at a 
service station, a waste oil collection center or 
used oil recycling center  For the nearest Used 
Oil Collection Center call 1-800-CLEANUP or 
visit www 1800cleanup org 

Never allow pollutants to enter the 
street, gutter or storm drain!

Lawn and Garden
 Pet and animal waste
 Pesticides
 Clippings, leaves and soil
 Fertilizer

Common Pollutants

Automobile
 Oil and grease
 Radiator fluids and antifreeze
 Cleaning chemicals
 Brake pad dust

Home Maintenance
 Detergents, cleaners and solvents
 Oil and latex paint
 Swimming pool chemicals
 Outdoor trash and litter

The Ocean Begins at Your Front Door

Trash
 Place trash and litter that cannot be recycled in 
securely covered trash cans 
 Whenever possible, buy recycled products 
 Remember: Reduce, Reuse, Recycle 

Pet Care
 Always pick up after your pet  Flush waste down 
the toilet or dispose of it in the trash  Pet waste, 
if left outdoors, can wash into the street, gutter 
or storm drain 
 If possible, bathe your pets indoors  If you must 
bathe your pet outside, wash it on your lawn or 
another absorbent/permeable surface to keep 
the washwater from entering the street, gutter or 
storm drain 
 Follow directions for use of pet care products 
and dispose of any unused products at a 
HHWCC 

Pool Maintenance 
 Pool and spa water must be dechlorinated and free 
of excess acid, alkali or color to be allowed in the 
street, gutter or storm drain 
 When it is not raining, drain dechlorinated pool and 
spa water directly into the 

 sanitary sewer  
 Some cities may have ordinances that do not allow 
pool water to be disposed of in the storm drain  
Check with your city 

Landscape and Gardening
 Do not over-water  Water your lawn and garden by 
hand to control the amount of water you use or set 
irrigation systems to reflect seasonal water needs  
If water flows off your yard onto your driveway or 
sidewalk, your system is over-watering  Periodically 
inspect and fix leaks and misdirected sprinklers 
 Do not rake or blow leaves, clippings or pruning 
waste into the street, gutter or storm drain  Instead, 
dispose of waste by composting, hauling it to a 
permitted landfill, or as green waste through your 
city’s recycling program 
 Follow directions on pesticides and fertilizer, 
(measure, do not estimate amounts) and do not use 
if rain is predicted within 48 hours 
 Take unwanted pesticides to a HHWCC to be 
recycled  For locations and hours of HHWCC, call 
(714) 834-6752 or visit www oclandfills com 



Clean beaches and healthy 
creeks, rivers, bays and 
ocean are important 

to Orange County.  However, 
many common activities such as 
pest control can lead to water 
pollution if you’re not careful.  
Pesticide treatments must be 
planned and applied properly 
to ensure that pesticides do 
not enter the street, gutter or 
storm drain.  Unlike water in 
sanitary sewers (from sinks and 
toilets), water in storm drains is 
not treated before entering our 
waterways.

You would never dump pesticides 
into the ocean, so don’t let it 
enter the storm drains.  Pesticides 
can cause significant damage 
to our environment if used 
improperly.  If you are thinking 
of using a pesticide to control a 
pest, there are some important 
things to consider.

For more information, 
please call

University of California Cooperative 
Extension Master Gardeners at 

(714) 708-1646 
or visit these Web sites:

www.uccemg.org
www.ipm.ucdavis.edu

For instructions on collecting a specimen 
sample visit the Orange County

Agriculture Commissioner’s website at: 
http://www.ocagcomm.com/ser_lab.asp

To report a spill, call the
Orange County 24-Hour
Water Pollution Problem

Reporting Hotline
at 1-877-89-SPILL (1-877-897-7455).

For emergencies, dial 911.

Information From:
Cheryl Wilen, Area IPM Advisor; Darren Haver, 

Watershed Management Advisor; Mary
Louise Flint, IPM Education and Publication 

Director; Pamela M. Geisel, Environmental 
Horticulture Advisor; Carolyn L. Unruh, 

University of California Cooperative 
Extension staff writer. Photos courtesy of 

the UC Statewide IPM Program and 
Darren Haver.

Funding for this brochure has been provided in full
or in part through an agreement with the State Water
Resources Control Board (SWRCB) pursuant to the

Costa-Machado Water Act of 2000 (Prop. 13).

Help Prevent Ocean Pollution:

The Ocean Begins
at Your Front Door

Responsible 
Pest Control
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Key Steps to Follow:
Step 1: Correctly identify the pest (insect, 
weed, rodent, or disease) and verify that it is 
actually causing the problem.

This is important 
because beneficial 
insects are often 
mistaken for pests 
and sprayed with 
pesticides needlessly. 

Consult with a 
Certified Nursery 

Professional at a local nursery or garden center 
or send a sample of the pest to the Orange 
County Agricultural Commissioner’s Office.

Determine if the pest is still present – even 
though you see damage, the pest may have left.  

Step 2: Determine 
how many pests are 
present and causing 
damage.

Small pest populations 
may be controlled 
more safely using non-
pesticide techniques.  These include removing 
food sources, washing off leaves with a strong 
stream of water, blocking entry into the home 
using caulking and replacing problem plants 
with ones less susceptible to pests.

Step 3: If a pesticide must be used, choose 
the least toxic chemical.

Obtain information on the least toxic pesticides 
that are effective at controlling the target 
pest from the UC Statewide Integrated Pest 
Management (IPM) Program’s Web site at 
www.ipm.ucdavis.edu.

Seek out the assistance of a Certified Nursery 
Professional at a local nursery or garden center 
when selecting a pesticide.  Purchase the 
smallest amount of pesticide available.

Apply the pesticide to the pest during its most 
vulnerable life stage.  This information can be 
found on the pesticide label.

Step 4: Wear appropriate protective clothing. 

Follow pesticide labels regarding specific types 
of protective equipment you should wear. 
Protective clothing should always be washed 
separately from other clothing.

Step 5: Continuously monitor external 
conditions when applying pesticides such as 
weather, irrigation, and the presence of children 
and animals.

Never apply pesticides when rain is predicted 
within the next 48 hours.  Also, do not water 
after applying pesticides unless the directions say 
it is necessary. 

Apply pesticides when the air is still; breezy 
conditions may cause the spray or dust to drift 
away from your targeted area.

In case of an emergency call 911 and/or the 
regional poison control number at 
(714) 634-5988 or (800) 544-4404 (CA only).  

For general questions you may also visit 
www.calpoison.org.
  
Step 6: In the event of accidental spills, 
sweep up or use an absorbent agent to remove 
any excess pesticides.  Avoid the use of water.

Be prepared.  Have a broom, dust pan, or dry 
absorbent material, such as cat litter, newspapers 
or paper towels, ready to assist in cleaning up 
spills.

Contain and clean up the spill right away.  Place 
contaminated materials in a doubled plastic bag.  
All materials used to clean up the spill should 
be properly disposed of according to your local 
Household Hazardous Waste Disposal site.  

Step 7: Properly store and dispose of unused 
pesticides.

Purchase Ready-To-
Use (RTU) products 
to avoid storing 
large concentrated 
quantities of 
pesticides.

Store unused chemicals in a locked cabinet.

Unused pesticide chemicals may be disposed 
of at a Household Hazardous Waste Collection 
Center.

Empty pesticide containers should be triple 
rinsed prior to disposing of them in the trash. 

Household Hazardous Waste 
Collection Center
(714) 834-6752
www.oclandfills.com

Integrated Pest Management (IPM) 
usually combines several least toxic pest 
control methods for long-term prevention 
and management of pest problems 
without harming you, your family, 
or the environment.

Three life stages of the common lady 
beetle, a beneficial insect.

Tips for Pest Control



For more information,
please call the

Orange County Stormwater Program
at 1-877-89-SPILL (1-877-897-7455)

or visit
www.ocwatersheds.com

UCCE Master Gardener Hotline:
(714) 708-1646

To report a spill,
call the 

Orange County 24-Hour 
Water Pollution Problem 

Reporting Hotline
1-877-89-SPILL (1-877-897-7455).

For emergencies, dial 911.

The tips contained in this brochure provide useful 
information to help prevent water pollution 

while landscaping or gardening. If you have other 
suggestions, please contact your city’s stormwater 

representatives or call the Orange County 
Stormwater Program.

C lean beaches 
and healthy 
creeks, rivers, bays 

and ocean are important to 
Orange County.  However, 
many common activities 
can lead to water pollution 
if you’re not careful.  
Fertilizers, pesticides and 
other chemicals that are left 
on yards or driveways can 
be blown or washed into 
storm drains that flow to the 
ocean.  Overwatering lawns 
can also send materials into 
storm drains.  Unlike water 
in sanitary sewers (from sinks 
and toilets), water in storm 
drains is not treated before 
entering our waterways.

You would never pour 
gardening products into the 
ocean, so don’t let them enter 
the storm drains.  Follow 
these easy tips to help prevent 
water pollution.
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Tips for Landscape and GardeningTips for Landscape & Gardening
Never allow gardening products or 
polluted water to enter the street, gutter 
or storm drain.

General Landscaping Tips

 Protect stockpiles and materials from 
wind and rain by storing them under 
tarps or secured plastic sheeting.

 Prevent erosion of slopes by planting 
fast-growing, dense ground covering 
plants. These will shield and bind the 
soil.

 Plant native vegetation 
to reduce the amount 
of water, fertilizers, and 
pesticide applied to the 
landscape.

 Never apply pesticides 
or fertilizers when rain is 
predicted within the next 48 hours.

Garden & Lawn Maintenance

 Do not overwater. Use irrigation 
practices such as drip irrigation, 
soaker hoses or micro spray systems. 
Periodically inspect and fix leaks and 
misdirected sprinklers.

 Do not rake or blow 
leaves, clippings or 
pruning waste into 
the street, gutter 
or storm drain.  
Instead, dispose 
of green waste by 
composting, hauling 
it to a permitted 
landfill, or recycling it through your 
city’s program.

 Use slow-release fertilizers to 
minimize leaching, and use organic 
fertilizers.

 Read labels and use only as directed. 
Do not over-apply pesticides or 
fertilizers. Apply to spots as needed, 
rather than blanketing an entire 
area.

 Store pesticides, fertilizers and other 
chemicals in a dry covered area to 
prevent exposure that may result 

in the deterioration 
of containers and 
packaging.

 Rinse empty 
pesticide containers 
and re-use rinse water 
as you would use the 

product. Do not dump rinse water 
down storm drains. Dispose of empty 
containers in the trash. 

 When available, use non-toxic 
alternatives to traditional pesticides, 
and use pesticides specifically 
designed to control the pest you are 
targeting. For more information, visit 
www.ipm.ucdavis.edu.

 If fertilizer is spilled, sweep up the 
spill before irrigating.  If the spill is 
liquid, apply an absorbent material 
such as cat litter, and then sweep it up 
and dispose of it in the trash.

 Take unwanted pesticides to a 
Household Hazardous Waste 
Collection Center to be recycled.  
Locations are provided below. 

Household Hazardous Waste 
Collection Centers

Anaheim:                 1071 N. Blue Gum St.
Huntington Beach:        17121 Nichols St.
Irvine:                            6411 Oak Canyon
San Juan Capistrano:  32250 La Pata Ave.

For more information,  call (714) 834-6752  
or visit www.oclandfills.com



The Ocean Begins
at Your Front Door

Clean beaches and 
healthy creeks, 
rivers, bays and 

ocean are important to 
Orange County.  However, 
many common automotive 
activities can lead to water 
pollution if you are not 
careful.  Automotive work 
areas must be maintained 
to ensure that oil, gas, 
antifreeze, lubricants, 
grease and other fluids do 
not enter the street, gutter 
or storm drain.  Rain or 
other water could wash 

Tips for the 
Automotive Industry

Help Prevent Ocean Pollution:

The tips contained in this brochure 
provide useful information to 
help prevent water pollution while 
performing automotive work. If 
you have other suggestions, please 
contact your city’s stormwater 
representatives or call the Orange 
County Stormwater Program.

Printed on recycled paper

For more information,
please call the 
Orange County
Stormwater Program
at 1-877-89-SPILL 
(1-877-897-7455) or visit 
www.ocwatersheds.com

To report a spill, 
call the 
Orange County 24-Hour 
Water Pollution Problem
Reporting Hotline 
at 1-877-89-SPILL 
(1-877-897-7455)

For emergencies dial 911

the materials into the storm 
drain and eventually into our 
waterways and the ocean. In 
addition, hazardous waste 
must not be poured into the 
sanitary sewer (sinks and 
toilets). 

You would never dump 
vehicle fluids into the ocean, 
so don’t let them enter the 
storm drains.  Follow these 
tips to help prevent water 
pollution.

Engine and Parts 
Cleaning

 Clean parts in a self-contained 
unit, solvent sink, or parts 
washer to prevent solvents and 
grease from entering a sewer or 
storm drain.

 Allow parts to drain over a 
contained area, rather than 
allowing materials to drip or 
spill onto the floor.  Never 
discharge the rinse solution 
into the storm drain or sanitary 
sewer system.

 Inspect part-washing units daily 
for leaks and make repairs 
immediately.

 Use water-based cleaning 
solutions instead of solvents.   
Recycle used solutions through 
a licensed hazardous waste 
hauler.

 Avoid using hose-off degreasers 
and never allow runoff to enter 
the street, gutter or storm 
drain.  Instead, brush off loose 
debris and use damp rags to 
wipe down parts.  Clean used 
rags through a rag service or 
dispose of them as hazardous 
waste.

Storage
 Materials and waste such as 

vehicle parts, fuels, solvents, 
batteries and oils should be 

stored off the ground and in areas 
where they will not be exposed to 
rainwater.

 Contain cracked batteries to prevent 
hazardous spills.

 If possible, provide overhead coverage 
for all outside hazardous materials 
or waste storage areas.  If overhead 
coverage is not available, cover stored 
materials with an impervious material 
prior to a rain event. 

 Label waste containers and drums in 
accordance with all local, state and 
federal laws and regulations.  This will 
also help remind employees to separate 
wastes and to recycle them.

 Store liquid waste (hazardous or 
otherwise) in covered, labeled 
containers.

Waste Recycling and Disposal
 When possible, recycle and reuse 

solvents, paints, oil filters, antifreeze, 
motor oil, batteries, metal scraps, 
water-based paints, used tires, paper, 
cardboard, container glass, aluminum, 
tin, water and lubricants.  For a list of 
recycling locations in your area, visit 
www.ciwmb.ca.gov/recycle.

 Combining different types of hazardous 
waste will limit your recycling options 
and can be dangerous.  A licensed 
hazardous waste hauler can provide 
information on hazardous waste 
storage and disposal costs.



Tips for the Automotive Industry

Local, state and federal laws 
prohibit businesses from allowing 
anything but rain to enter 
the storm drains.  To help the 
automotive industry comply 
with requirements for reducing 
pollution and protecting water 
quality, this brochure describes 
the Best Management Practices 
(BMPs) and pollution prevention 
tips you and your employees 
should follow.  Your compliance 
with these requirements will 
be examined during future 
inspections. Failure to comply 
may result in criminal prosecution 
or monetary fines.  Please review 
this information and incorporate 
these practices into your daily 
activities.  

 

Work Site
 Locate the storm drains on or 

near your property.  Do not 
allow materials to flow into 
these drains.

 Examine your business for 
sources of pollution.  

 Perform automotive projects 
under cover and in a controlled 
area. 

 Identify specific activities with 
the potential to cause spills or 
release pollutants such as oil, 
grease, fuel, etc.   Post signs 
and train employees on how 
to prevent and clean up spills 
during these activities.

 Place large pans under wrecked 
cars until all fluids are drained.

 Promptly dispose of collected 
fluids into a hazardous waste 
drum.

 To learn more, visit:
www.ocwatersheds.com/
StormWater/documents_bmp_
existing_development.asp#ind

 

Cleaning Spills
 Clean up spills immediately 

by using absorbents such as 
rags, cat litter or sand.  If the 
material spilled is hazardous, 
dispose of the rag, litter or 
sand in the same manner 
as hazardous waste.  If the 
material spilled is non-
hazardous, dispose of it in the 
trash.

 Immediately report spills that 
have entered the street, gutter 
or storm drain to the County’s 
24-Hour Water Pollution 
Problem Reporting Hotline at 
(714) 567-6363 or visit www.
ocwatersheds.com to fill out an 
incident report.

 Report emergencies to 911.

Body Repair and 
Painting

 Clean work areas using dry 
methods.  Use a shop vacuum 
or broom to sweep up dust, 
metal and debris.  Consider 
investing in a sander with an 
attached vacuum system to 
capture dust at the source.  

 Do not vacuum flammable 
liquids.  Allow wet debris to dry 
overnight on the shop floor 
and sweep or vacuum it the 
next day.  Liquid must not be 
discharged into the storm drain 
system.

 Paint only in approved, 
enclosed areas equipped with 
vacuum hoods and filters.

 Minimize paint and thinner 
waste by carefully calculating 
needs based on surface area 
and by using the proper sprayer 
cup size.

Fueling Areas
 Operate fueling areas so that spills can 

be contained and runoff cannot carry 
spills into the street, gutter or storm 
drain.  

 Service drain filters beneath the 
fueling canopy and replace absorbents 
annually.

 Post signs instructing customers not to 
overfill or top-off gas tanks.

Vehicle Fluid Management
 Vehicle fluids are hazardous waste 

and must be stored and disposed of 
in accordance with all local, state and 
federal laws.

 Designate an area to drain vehicle 
fluids away from storm drains and 
sanitary drains.

 When possible, drain vehicle fluids 
indoors or within covered areas, and 
only over floors that are constructed 
of a non-porous material such as 
concrete.  Asphalt and dirt floors 
absorb spilled or leaked fluids, making 
the cleanup extremely difficult.

 Collect water used to control over-spray 
or dust in the paint booth and recycle 
or dispose of it properly.

 Clean spray guns in a self-contained 
unit and recycle or properly dispose of 
the cleaning solution.

 Prevent all washwater from entering 
the street, gutter or storm drain.

Vehicle and Equipment 
Cleaning

 Wash vehicles and equipment in 
designated areas.  Never discharge 
washwater into the street, gutter or 
storm drain.  

 Contact your local sewer agency for 
information on discharging to the 
sanitary sewer.  Oil/water separators 
and washwater recycling systems may 
have special discharge requirements.

 Use a spray nozzle or rinse bucket 
to conserve water and minimize 
wastewater.

 Consider the use of a washwater 
recycling system to minimize 
wastewater from washing cars.

 Use a commercial car wash facility 
whenever possible.

 Sweep or vacuum the shop floor daily.

 Use a damp mop to clean work areas.  
Never hose down surfaces into the 
street, gutter or storm drain.

 Pour mop water into a sink, toilet or 
landscaped area.  Never dispose of 
water in a parking lot, street, gutter or 
storm drain.

 Use non-toxic cleaning products 
whenever possible.

Preventing Leaks and Spills
 Train employees on how to properly 

clean up spills and waste.

 Document employee training.

 Keep a spill kit with absorbent 
materials in the work area.

 Empty drip pans into a labeled, sealed 
container, before they are full. 

 Check equipment, wipe up spills and 
repair leaks on a daily basis.



Help Prevent Ocean Pollution:

The Tips contained in this brochure provide 
useful information about how you can keep 

materials and washwater from entering the storm 
drain system.  If you have other suggestions for 

how water and materials may be contained, please 
contact your city’s stormwater representative or 
call the Orange County Stormwater Program.

Tips for 
Using Concrete 

and Mortar
C lean beaches 

and healthy 
creeks, rivers, bays, 

and ocean are important to 
Orange County.  However, 
many common activities 
can lead to water pollution 
if you’re not careful.  
Materials and excess 
concrete or mortar can be 
blown or washed into the 
storm drains that flow to 
the ocean.  Unlike water in 
sanitary sewers (from sinks 
and toilets), water in storm 
drains is not treated before 
entering our waterways.

You would never throw 
building materials into the 
ocean, so don’t let them 
enter the storm drains.  
Follow these easy tips to help 
prevent water pollution.

For more information,
please call the 

Orange County Stormwater Program 
at 1-877-89-SPILL (1-877-897-7455) 

or visit 
www.ocwatersheds.com.

To report a spill, 
call the 

Orange County 24-Hour 
Water Pollution Reporting Hotline 
at 1-877-89-SPILL (1-877-897-7455).

For emergencies, dial 911.

The Ocean Begins
at Your Front Door



Never allow materials or washwater to enter 
the street or storm drain.

Before the Project 

•	Schedule projects for dry weather.

•	Store materials under cover, with 
temporary roofs or plastic sheets, to 
eliminate or reduce the possibility that 
the materials can be carried from the 
project site to streets, storm drains or 
adjacent properties via rainfall, runoff or 
wind.

•	Minimize waste by ordering only the 
amount of materials needed to complete 
the job.

•	Take measures to block nearby storm 
drain inlets. 

During the Project

•	Set up and operate small mixers on tarps 
or heavy drop cloths.

•	Do not mix more fresh concrete or 
cement than is needed for the job.

•	When breaking up pavement, pick up 
all chunks and pieces and recycle them 
at a local construction and demolition 
recycling company. (See information to 
the right)

•	When making saw cuts in pavement, 
protect nearby storm drain inlets 
during the saw-cutting operation and 
contain the slurry.  Collect the slurry 
residue from 
the pavement or 
gutter and remove 
from the site. 

Clean-Up

•	Dispose of small amounts of dry 
concrete, grout or mortar in the trash.

•	Never hose materials from exposed 
aggregate concrete, asphalt or similar 
treatments into a street, gutter, parking 
lot, or storm drain.

•	Wash concrete 
mixers and 
equipment 
in designated 
washout areas 
where the water 
can flow into a 
containment area or onto dirt. Small 
amounts of dried material can be 
disposed of in the trash. Large amounts 

should be recycled at a local construction 
and demolition recycling company. (See 
information below)

•	Recycle cement wash water by pumping it 
back into cement mixers for reuse. 

Spills

•	Never hose down pavement or 
impermeable surfaces where fluids have 
spilled. Use an absorbent material such 
as cat litter to soak up a spill, then sweep 
and dispose in the trash.

•	Clean spills on dirt areas by digging up 
and properly disposing of contaminated 
dry soil in trash.

•	Immediately report significant spills to 
the County’s 24-Hour Water Pollution 
Problem Reporting Hotline at 

   714-567-6363 or log onto the County’s 
website at www.ocwatersheds.com and fill 
out an incident reporting form.

For a list of construction and demolition 
recycling locations in your area visit 
www.ciwmb.ca.gov/Recycle/.

For additional information on how to 
control, prevent, remove, and reduce 
pollution refer to the Stormwater Best 
Management Practice Handbook, available 
on-line at www.cabmphandbooks.com.

Tips for Using Concrete and Mortar



For more information,
please call the 

Orange County Stormwater Program 
at 1-877-89-SPILL (1-877-897-7455) 

or visit 
www.ocwatersheds.com

To report a spill, 
call the 

Orange County 24-Hour 
Water Pollution Problem

Reporting Hotline 
at 1-877-89-SPILL (1-877-897-7455).

For emergencies, dial 911.

Proper Maintenance
Practices for

Your Business

The Ocean Begins
at Your Front Door

P R O J E C T

P R E V E N T I O N

Help Prevent Ocean Pollution:

Preventing water
pollution at your
commercial/industrial site

Clean beaches and healthy creeks, rivers, 
bays and ocean are important to Orange 
County.  However, many landscape and 
building maintenance activities can lead to 
water pollution if you’re not careful.  Paint, 
chemicals, plant clippings and other materials 
can be blown or washed into storm drains that 
flow to the ocean.  Unlike water in sanitary 
sewers (from sinks and toilets), water in storm 
drains is not treated before entering our 
waterways. 

You would never pour soap or fertilizers into 
the ocean, so why would you let them enter the 
storm drains?  Follow these easy tips to help 
prevent water pollution.

Some types of industrial facilities are required 
to obtain coverage under the State General 
Industrial Permit. For more information visit: 
www.swrcb.ca.gov/stormwater/industrial.html
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Tips for Pool Maintenance
 Call your trash hauler to replace leaking 

dumpsters.

 Do not dump any toxic substance or 
liquid waste on the pavement, the 
ground, or near a 
storm drain.  Even 
materials that 
seem harmless 
such as latex paint 
or biodegradable 
cleaners can 
damage the 
environment.

 Recycle paints, solvents and other 
materials.  For more information about 
recycling and collection centers, visit 
www.oclandfills.com.

 Store materials indoors or under cover 
and away from storm drains.

 Use a construction and demolition 
recycling company to recycle lumber, 
paper, cardboard, metals, masonry, 
carpet, plastic, pipes, drywall, rocks, 
dirt, and green waste.  For a listing of 
construction and demolition recycling 
locations in your area, visit 

 www.ciwmb.ca.gov/recycle.

 Properly label materials. Familiarize 
employees with Material 
Safety Data Sheets.  

Landscape Maintenance 

 Compost grass clippings, leaves, sticks 
and other vegetation, or dispose of it at 
a permitted landfill or in green waste 
containers. Do not dispose of these 
materials in the street, gutter or storm 
drain.

 Irrigate slowly and inspect the system 
for leaks, overspraying and runoff.  
Adjust automatic timers to avoid 
overwatering.

 Follow label directions for the use and 
disposal of fertilizers and pesticides.

 Do not apply pesticides or fertilizers if 
rain is expected within 48 hours or if 
wind speeds are above 5 mph. 

 Do not spray pesticides within 100 feet 
of waterways.

 Fertilizers should be worked into the 
soil rather than dumped onto the 
surface.

 If fertilizer is spilled on the pavement 
or sidewalk, sweep it up immediately 
and place it back in the container.

Building Maintenance

 Never allow washwater, sweepings or
 sediment to enter the storm drain.

 Sweep up dry spills and use cat litter, 
towels or similar materials to absorb wet 
spills. Dispose of it in the trash.

 If you wash your building, sidewalk or 
parking lot, you must contain the water. 
Use a shop vac to collect the water and 
contact your city or sanitation agency 
for proper disposal information.  Do 
not let water enter the street, gutter or 
storm drain.

 Use drop cloths underneath outdoor 
painting, scraping, and sandblasting 
work, and properly dispose of materials 
in the trash.

 Use a ground cloth or oversized tub for 
mixing paint and cleaning tools.

 Use a damp mop or broom to clean 
floors.

 Cover dumpsters to keep insects, 
animals, rainwater and sand from 
entering. Keep the area around the 
dumpster clear of trash and debris. Do 
not overfill the dumpster.

P R O J E C T

P R E V E N T I O N

Proper Maintenance Practices for your Business

Never Dispose 
of Anything 
in the Storm 

Drain.



 
   

 
 
 
 
 
 
 
 
 

ATTACHMENT F 
Hazardous Material Documentation 
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August 13, 2020

via email 

Ms. Jennifer Le
Assistant Director of Development Services
Mr. Melvin E. Lee
Senior Planner
City of Costa Mesa
Planning Department
77 Fair Drive
Costa Mesa, CA  92628

RE: Additional Information 
2750 Bristol Street, Costa Mesa, California 92626

Dear Ms. Le and Mr. Lee:

Thank you for your time on August 6, 2020 to discuss the proposed project, No. 1 Collision Center, at 2750 Bristol 
Street, in Costa Mesa, California 92626 (the site). I was retained by the owner’s representative, Ms. Coralee 
Newman, to assist in resolving the environmental CEQA question raised by Ms. Kristen Bogue (Michael Baker 
International).

It is my understanding the City and Ms. Bogue are pursuing a Class 32 “Infill” Categorical CEQA exemption for 
the project. An urban infill exemption requires projects to be consistent with applicable general plans and zoning 
designations, located within a city’s limits on a site five acres or less, bordered by urban uses, and without significant 
impacts to traffic, noise, air quality, or water quality. The project site itself can be either vacant or previously 
developed, but must be devoid of sensitive habitat and adequately served by public utilities. (CEQA Guidelines, § 
15332).

Procedurally, Class 32 exemptions require a fraction of the process prescribed for standard CEQA review, with no 
required public review period, specific CEQA documents, or mitigation. Exceptions to the exemptions, however, 
add back in a measure of consideration to the process. (CEQA Guidelines, § 15300.2, subds. (b), (c)–(f).) Under 
these exceptions, the infill exemption cannot be used if the project would cause cumulatively significant impacts, 
impact scenic highways or historical resources, involve hazardous waste, or are subject to “unusual circumstances.”

The Cortese List was reviewed to determine if the site is listed as a hazardous waste site on the list. These listed 
sites are available online on the DTSC’s Envirostor and the SWRCB Geotracker databases. Both the databases 
include: i) active cases that are on the Cortese List; and ii) closed cases, where all required investigation and clean-
up have been completed. Sites are no longer considered “active” when the appropriate regulatory agency has 
determined that no further action is required. This is because actions were taken to adequately remediate the release, 
or because the release was minor, presents no environmental risk, or because no remedial action is necessary. In 
these cases, the sites are listed as “closed” or deleted from the Cortese List. The DTSC also removes sites from the 
Cortese List where response actions have been completed and no operation or maintenance activities are required.
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It is my understanding that Ms. Bogue identified the site address on the SWRCB Cortese database list accessible 
via Geotracker. The listing identifies the site as “completed – case closed”. 

The SWRCB Cortese database with 41,939 sites listed is accessible via Geotracker 
https://geotracker.waterboards.ca.gov/search?page=124&cmd=search&business_name=&main_street_name=&city=
&zip=&county=&status=&branch=&site_type=LUFT&npl=&funding=&reporttitle=PROJECT+SEARCH+RESULTS&repor
ttype=&federal_superfund=&state_response=&voluntary_cleanup=&school_cleanup=&permitted=&corrective_action=
&spec_prog=&national_priority_list=&senate=&assembly=&critical_pol=&business_type=&case_type=&searchtype=&
hwmp_site_type=&cleanup_type=&watershed=&gwbasin=&excludenc=False&orderby=city

The OCHCA issued a closure letter, including a Case Closure Summary on June 4, 2010. The Case Closure 
Summary indicates the corrective action from 2003-2010 protects public health for the current land use, however 
the corrective action should be reviewed if the land use changes.

During a telephone conversation on August 13, 2020 with Ms. Geniece Higgins, Hazardous Materials Specialist at 
OCHCA, she stated the 2010 closure letter is applicable to the proposed project because the land use has not 
changed. The land use during the remediation and closure was automotive and the proposed project is automotive. 
Therefore the proposed use is encompassed in the context of what was described in the OCHCA Closure Letter. 

We believe this additional information addresses the CEQA environmental question and the site does qualify for 
the Class 32 Exemption. 

Should you have any questions or desire additional information, please contact me at your earliest convenience at 
310.403.1921. 

Sincerely,

X
Susan L. Mearns, Ph.D.

Mearns Consulting LLC

copy – Ms. Geniece Higgins, GHiggins@OCHCA.com
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