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Executive Summary 
This report evaluates potential local and regional air quality impacts associated with the 
proposed California Terraces Planning Area (PA) 61 project (project) located north of State 
Route 905 (SR-905), southeast of the intersection of Otay Mesa Road and Ocean View Hills 
Parkway/Caliente Avenue in the Otay Mesa Community Plan area, in the city of San Diego, 
California. The project site is currently undeveloped. The project would construct up to 
267 multi-family units, a 0.19-acre park, and up to 45,000 square feet of commercial uses on 
an approximately 14.6-acre site.  

The primary goal of the San Diego Air Pollution Control District’s Regional Air Quality 
Strategy (RAQS) is to reduce ozone precursor emissions. The project site is designated as 
Commercial Employment, Retail, and Services in the City’s General Plan and as 
Community Commercial in the Otay Mesa Community Plan. The project would require a 
Community Plan Amendment (CPA) to allow for the construction of a mixed-use residential 
and commercial project. However, the project would generate less emissions than the 
existing land use designation upon which the current RAQS is based. Thus, it can be 
concluded that the project would not obstruct or conflict with the implementation of the 
RAQS.  

Additionally, as calculated in this analysis, project construction emissions would not exceed 
the applicable City emissions thresholds. These thresholds are designed to provide limits 
below which project emissions would not significantly change regional air quality. 
Therefore, as project emissions would be well below these limits, project construction would 
not result in regional emissions that would exceed the National Ambient Air Quality 
Standards (NAAQS) or California Ambient Air Quality Standards (CAAQS) or contribute to 
existing violations. Additionally, construction emissions would be temporary, intermittent, 
and would cease at the end of project construction. 

Long-term emissions of regional air pollutants occur from operational sources. Based on 
emissions estimates, project operational emissions would not exceed the applicable regional 
emissions thresholds. Therefore, as project emissions would be well below these limits, 
project operations would not result in regional emissions that would exceed the NAAQS or 
CAAQS or contribute to existing violations.  

California Air Resources Board (CARB) recommends that siting new sensitive land uses 
within 500 feet of a freeway or urban roads with 100,000 or more vehicles per day should be 
avoided when possible. Because this cannot always be avoided, CARB has also provided 
guidance for strategies that can be implemented to reduce the exposure to air pollution 
near heavily traveled roadways. The proposed exterior use area (park) is located more than 
500 feet from the SR-905 centerline; however, residential uses at the southern portion of 
the project site would be located within 500 feet of SR-905. A site-specific health risk 
assessment was prepared for the residential buildings located at the southern portion of the 
project site. The site-specific health risk assessment was based on assumptions regarding 
emissions from diesel-fueled truck traffic on SR-905.  
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Based on the predicted ground level concentrations, the excess cancer risk would be 
approximately 27.4 in a million for the maximally exposed resident and approximately 2 in 
a million for a standard worker, and the non-cancer chronic risk would be less than the 
health hazard index. However, as the risk at the multi-family buildings exceeds 10 in one 
million, as a design feature, the project would include minimum efficiency reporting value 
13 (MERV-13) filters. All units would be equipped with a heating, ventilation, and air 
conditioning (HVAC) unit with air filters capable of meeting MERV-13 or better. MERV-13 
filters are capable of filtering particles ranging from 1.0 to 10.0 parts per million (ppm) in 
size by more than 90 percent (CARB 2017). Thus, with the provision of MERV-13 filters, 
the potential incremental increase in cancer risk would be reduced. It should be noted that 
the variability in parameters such as absorption rates, breathing rates, body weight, and 
frequency of exposure exists even in a narrowly defined age group or sensitive receptor 
subpopulation. This creates a level of uncertainty in calculating exposures and associated 
risks for individuals within a particular receptor population that presumably would receive 
the same intake doses. Thus for this analysis the Office of Environmental Health Hazard 
Assessment (OEHHA) standard default factors, which represent the upper limit of these 
exposure parameters, generally overestimate risks. Thus, the risks reported represent an 
upper-bound of estimated risk and are considered conservative. 

The project does not include heavy industrial or agricultural uses that are typically 
associated with objectionable odors. The project would involve the use of diesel-powered 
equipment during construction. Diesel exhaust may occasionally be noticeable at adjacent 
properties; however, construction activities would be temporary and the odors would 
dissipate quickly in an outdoor environment. Therefore, this impact would be less than 
significant. 

The project would not result in the generation of 100 pounds per day or more of particulate 
matter. Additionally, standard dust control measures would be implemented as a part of 
project construction. 

Parcels located south, east, and west of the project site are currently vacant. Development 
is not dense enough to form an urban canyon, and buildings do not form contiguous or near 
contiguous frontage. The project is not anticipated to contribute to a substantial alteration 
of air movement that would affect air quality.  
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1.0 Introduction 
The purpose of this report is to assess potential short-term and long-term local and regional 
air quality impacts resulting from development of the proposed California Terraces 
Planning Area (PA) 61 project (project).  

Air pollution affects all southern Californians. Effects can include increased respiratory 
infections, increased discomfort, missed days from work and school, and increased 
mortality. Polluted air also damages agriculture and our natural environment.  

The state of California is divided geographically into 15 air basins for managing the air 
resources of the state on a regional basis. Areas within each air basin are considered to share 
the same air masses and, therefore, are expected to have similar ambient air quality. The 
project site is located within the San Diego Air Basin (SDAB). The SDAB is currently classified 
as a federal non-attainment area for ozone, and a state non-attainment area for particulate 
matter less than 10 microns (PM10), particulate matter less than 2.5 microns (PM2.5), and ozone. 

Air quality impacts can result from the construction and operation of the project. 
Construction impacts are short term and result from fugitive dust, equipment exhaust, and 
indirect effects associated with construction workers and deliveries. Operational impacts 
can occur on two levels: regional impacts resulting from growth-inducing development, or 
local hot-spot effects stemming from sensitive receivers being placed close to highly 
congested roadways. In the case of this project, operational impacts would be primarily due 
to emissions to the basin from mobile sources associated with vehicular travel along the 
roadways within the project area.  

The analysis of impacts is based on federal and state Ambient Air Quality Standards and is 
assessed in accordance with the guidelines, policies, and standards established by the City 
of San Diego (City) and the San Diego Air Pollution Control District (SDAPCD). Project 
compatibility with the adopted air quality plan for the area is also assessed. Measures are 
recommended, as required, to reduce potentially significant impacts.  

2.0 Project Description and Mitigation 
Framework 

2.1 Project Description 
The project site is located north of State Route 905 (SR-905), southeast of the intersection of 
Otay Mesa Road and Ocean View Hills Parkway/Caliente Avenue in the Otay Mesa 
Community Plan area, in the city of San Diego, California. Figure 1 shows the regional 
location. An aerial photograph of the project site and vicinity is shown in Figure 2. The 
project site is bounded by multi-family uses to the north, SR-905 and open space to the 
south, San Ysidro High School to the southwest, and vacant land to the east and west. 
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FIGURE 2

Project Location on Aerial Photograph
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The project site is currently undeveloped. The project would construct up to 267 multi-
family units, a 0.19-acre park, and up to 45,000 square feet of commercial uses on an 
approximately 14.6-acre site. The residential development potential on the project site 
would be 15 to 19 dwelling units per acre, for a total of up to 267 units.  Figure 3 shows the 
proposed site plan. 

2.2 Otay Mesa CPU Mitigation Framework 
Air quality impacts associated with the Otay Mesa Community Plan Update (CPU) were 
addressed in the Final Program Environmental Impact Report for the Otay Mesa 
Community Plan Update (FEIR, Project Number 30330/304032, SCH No. 2004651076) 
approved by the City of San Diego (City) in 2013 (City of San Diego 2013). The following air 
quality mitigation framework applies to the project: 

AQ-1: For projects that would exceed daily construction emissions thresholds established 
by the City, best available control measures/technology shall be incorporated to 
reduce construction emissions to below daily emission standards established by the 
City. Best available control measures/technology shall include: 

a. Minimizing simultaneous operation of multiple pieces of construction equipment; 

b. Use of more efficient, or low pollutant emitting, equipment, e.g. Tier III or IV 
rated equipment; 

c. Use of alternative fueled construction equipment; 

d. Dust control measures for construction sites to minimize fugitive dust, e.g. 
watering, soil stabilizers, and speed limits; and 

e. Minimizing idling time by construction vehicles. 

AQ-2: Development that would significantly impact air quality, either individually or 
cumulatively, shall receive entitlement only if it is conditioned with all reasonable 
mitigation to avoid, minimize, or offset the impact. As a part of this process, future 
projects shall be required to buffer sensitive receptors from air pollution sources 
through the use of landscaping, open space, and other separation techniques. 

AQ-3: Prior to the issuance of building permits for any new facility that would have the 
potential to emit toxic air contaminants, in accordance with Assembly Bill 2588, an 
emissions inventory and health risk assessment shall be prepared. If adverse health 
impacts exceeding public notification levels (cancer risk equal to or greater than 10 
in 1,000,000; see Section 5.3.5.1 [b and c]) are identified, the facility shall provide 
public notice to residents located within the public notification area and submit a 
risk reduction audit and plan to the Air Pollution Control District (APCD) that 
demonstrates how the facility would reduce health risks to less than significant 
levels within five years of the date the plan. 
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AQ-4: Prior to the issuance of building permits for any project containing a facility 
identified in Table 5.3-7 [of the FEIR], or locating air quality sensitive receptors 
closer than the recommended buffer distances, future projects implemented in 
accordance with the CPU shall be required to prepare a health risk assessment 
(HRA) with a Tier I analysis in accordance with APCD HRA Guidelines and the 
Office of Environmental Health Hazard Assessment (OEHHA) Air Toxics "Hot 
Spots" Program Risk Assessment Guidelines (San Diego Air Pollution Control 
District [SDAPCD] 2006; OEHHA 2003).   

All HRAs shall include:  

1. The estimated maximum 70-year lifetime cancer risk;  
2. The estimated maximum non-cancer chronic health hazard index; and  
3. The estimated maximum non-cancer acute health hazard index.  

Risk estimates shall each be made for the off-site point of maximum health impact 
(PMI), the maximally exposed individual resident (MEIR), and the maximally 
exposed individual worker (MEIW). The location of each of these receptors shall be 
specified. The lifetime cancer risk, non-cancer chronic and acute health hazard 
indexes for nearby sensitive receptors shall also be reported. Cancer and non-cancer 
chronic risk estimates shall be based on inhalation risks. HRAs shall include 
estimates of population exposure, including cancer burden, as well as cancer and 
non-cancer chronic and acute risk isopleths (contours). The HRA shall identify best 
available control technology required to reduce risk to less than 10 in 1,000,000.  

3.0 Regulatory Framework 
3.1 Federal Regulations 
Ambient Air Quality Standards (AAQS) represent the maximum levels of background pollution 
considered safe, with an adequate margin of safety, to protect the public health and welfare. The 
federal Clean Air Act (CAA) was enacted in 1970 and amended in 1977 and 1990 [42 United 
States Code (USC) 7401] for the purposes of protecting and enhancing the quality of the nation’s 
air resources to benefit public health, welfare, and productivity. In 1971, in order to achieve the 
purposes of Section 109 of the CAA [42 USC 7409], the U.S. Environmental Protection Agency 
(U.S. EPA) developed primary and secondary National Ambient Air Quality Standards (NAAQS). 

Six criteria pollutants of primary concern have been designated: ozone, carbon monoxide (CO), 
sulfur dioxide (SO2), nitrogen dioxide (NO2), lead (Pb), and respirable particulate matter (PM10 
and PM2.5). The primary NAAQS “. . . in the judgment of the Administrator, based on such 
criteria and allowing an adequate margin of safety, are requisite to protect the public health . . 
. ” and the secondary standards “. . . protect the public welfare from any known or anticipated 
adverse effects associated with the presence of such air pollutant in the ambient air” [42 USC 
7409(b)(2)]. The primary NAAQS were established, with a margin of safety, considering long-
term exposure for the most sensitive groups in the general population (i.e., children, senior 
citizens, and people with breathing difficulties). The NAAQS are presented in Table 1 
(California Air Resources Board [CARB] 2016). 
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Table 1 
Ambient Air Quality Standards 

Pollutant Averaging 
Time 

California Standards1 National Standards2 
Concentration3 Method4 Primary3,5 Secondary3,6 Method7 

Ozone8 
1 Hour 0.09 ppm 

(180 µg/m3) Ultraviolet 
Photometry 

– Same as 
Primary 
Standard 

Ultraviolet 
Photometry 8 Hour 0.07 ppm  

(137 µg/m3) 
0.070 ppm 
(137 µg/m3) 

Respirable 
Particulate 
Matter 
(PM10)9 

24 Hour 50 µg/m3 Gravimetric or 
Beta 
Attenuation 

150 µg/m3 Same as 
Primary 
Standard 

Inertial 
Separation and 
Gravimetric 
Analysis 

Annual 
Arithmetic 
Mean 

20 µg/m3 – 

Fine 
Particulate 
Matter 
(PM2.5)9 

24 Hour No Separate State Standard 35 µg/m3 
Same as 
Primary 
Standard 

Inertial 
Separation and 
Gravimetric 
Analysis 

Annual 
Arithmetic 
Mean 

12 µg/m3 
Gravimetric or 
Beta 
Attenuation 

12 µg/m3 15 µg/m3 

Carbon 
Monoxide 
(CO) 

1 Hour 20 ppm 
(23 mg/m3) 

Non-dispersive 
Infrared 
Photometry 

35 ppm 
(40 mg/m3) – 

Non-dispersive 
Infrared 
Photometry 

8 Hour 9.0 ppm 
(10 mg/m3) 

9 ppm 
(10 mg/m3) – 

8 Hour  
(Lake 
Tahoe) 

6 ppm 
(7 mg/m3) – – 

Nitrogen 
Dioxide 
(NO2)10 

1 Hour 0.18 ppm 
(339 µg/m3) Gas Phase 

Chemi-
luminescence 

100 ppb 

(188 µg/m3) – Gas Phase 
Chemi-
luminescence 

Annual 
Arithmetic 
Mean 

0.030 ppm 
(57 µg/m3) 

0.053 ppm 
(100 µg/m3) 

Same as 
Primary 
Standard 

Sulfur 
Dioxide 
(SO2)11 

1 Hour 0.25 ppm 
(655 µg/m3) 

Ultraviolet 
Fluorescence 

75 ppb 
(196 µg/m3) – 

Ultraviolet 
Fluorescence; 
Spectro- 
photometry 
(Pararosaniline 
Method) 

3 Hour – – 
0.5 ppm 
(1,300 
µg/m3) 

24 Hour 0.04 ppm 
(105 µg/m3) 

0.14 ppm 
 (for certain 
areas)11 

– 

Annual 
Arithmetic 
Mean 

– 
0.030 ppm 
 (for certain 
areas)11 

– 

Lead12,13 

30 Day 
Average 1.5 µg/m3 

Atomic 
Absorption 

– – 

High Volume 
Sampler and 
Atomic 
Absorption 

Calendar 
Quarter – 

1.5 µg/m3 
(for certain 
areas)12 Same as 

Primary 
Standard Rolling  

3-Month 
Average 

– 0.15 µg/m3 

Visibility 
Reducing 
Particles14 

8 Hour See footnote 14 

Beta 
Attenuation 
and 
Transmittance 
through Filter 
Tape No National Standards 

Sulfates 24 Hour 25 µg/m3 Ion Chroma-
tography 

Hydrogen 
Sulfide 1 Hour 0.03 ppm 

(42 µg/m3) 
Ultraviolet 
Fluorescence 

Vinyl 
Chloride12 24 Hour 0.01 ppm 

(26 µg/m3) 
Gas Chroma-
tography 

See footnotes on next page. 



 Air Quality Analysis  

California Terraces Planning Area 61 Project  
Page 10 

Table 1 
Ambient Air Quality Standards 

ppm = parts per million; ppb = parts per billion; µg/m3 = micrograms per cubic meter; – = not applicable. 
1 California standards for ozone, carbon monoxide (except 8-hour Lake Tahoe), sulfur dioxide (1 and 24 hour), 

nitrogen dioxide, particulate matter (PM10, PM2.5, and visibility reducing particles), are values that are not to be 
exceeded. All others are not to be equaled or exceeded. California ambient air quality standards are listed in the 
Table of Standards in Section 70200 of Title 17 of the California Code of Regulations. 

2 National standards (other than ozone, particulate matter, and those based on annual arithmetic mean) are not to 
be exceeded more than once a year. The ozone standard is attained when the fourth highest 8-hour concentration 
measured at each site in a year, averaged over three years, is equal to or less than the standard. For PM10, the 24-
hour standard is attained when the expected number of days per calendar year with a 24-hour average 
concentration above 150 µg/m3 is equal to or less than one. For PM2.5, the 24-hour standard is attained when 98 
percent of the daily concentrations, averaged over three years, are equal to or less than the standard. Contact the 
U.S. EPA for further clarification and current national policies. 

3 Concentration expressed first in units in which it was promulgated. Equivalent units given in parentheses are 
based upon a reference temperature of 25°C and a reference pressure of 760 torr. Most measurements of air quality 
are to be corrected to a reference temperature of 25°C and a reference pressure of 760 torr; ppm in this table refers 
to ppm by volume, or micromoles of pollutant per mole of gas. 

4 Any equivalent measurement method which can be shown to the satisfaction of the Air Resources Board to give 
equivalent results at or near the level of the air quality standard may be used. 

5 National Primary Standards: The levels of air quality necessary, with an adequate margin of safety to protect the 
public health. 

6 National Secondary Standards: The levels of air quality necessary to protect the public welfare from any known or 
anticipated adverse effects of a pollutant. 

7 Reference method as described by the U.S. EPA. An “equivalent method” of measurement may be used but must 
have a “consistent relationship to the reference method” and must be approved by the U.S. EPA. 

8 On October 1, 2015, the national 8-hour ozone primary and secondary standards were lowered from 0.075 to 0.070 
ppm. 

9 On December 14, 2012, the national annual PM2.5 primary standard was lowered from 15 µg/m3 to 12.0 µg/m3. The 
existing national 24-hour PM2.5 standards (primary and secondary) were retained at 35 µg/m3, as was the annual 
secondary standards of 15 µg/m3. The existing 24-hour PM10 standards (primary and secondary) of 150 µg/m3 also 
were retained. The form of the annual primary and secondary standards is the annual mean, averaged over 3 
years. 

10 To attain the 1-hour national standard, the 3-year average of the annual 98th percentile of the 1-hour daily 
maximum concentrations at each site must not exceed 100 ppb. Note that the national standards are in units of 
ppb. California standards are in units of ppm. To directly compare the national standards to the California 
standards the units can be converted from ppb to ppm.  In this case, the national standard of 100 ppb is identical to 
0.100 ppm. 

11 On June 2, 2010, a new 1-hour SO2 standard was established and the existing 24-hour and annual primary 
standards were revoked. To attain the 1-hour national standard, the 3-year average of the annual 99th percentile 
of the 1-hour daily maximum concentrations at each site must not exceed 75 ppb. The 1971 SO2 national standards 
(24-hour and annual) remain in effect until one year after an area is designated for the 2010 standard, except that 
in areas designated non-attainment for the 1971 standards, the 1971 standards remain in effect until 
implementation plans to attain or maintain the 2010 standards are approved. 

 Note that the 1-hour national standard is in units of ppb. California standards are in units of ppm. To directly 
compare the 1-hour national standard to the California standard the units can be converted to ppm. In this case, 
the national standard of 75 ppb is identical to 0.075 ppm. 

12 The Air Resources Board has identified lead and vinyl chloride as ‘toxic air contaminants’ with no threshold level 
of exposure for adverse health effects determined. These actions allow for the implementation of control measures 
at levels below the ambient concentrations specified for these pollutants. 

13 The national standard for lead was revised on October 15, 2008 to a rolling 3-month average. The 1978 lead 
standard (1.5 μg/m3 as a quarterly average) remains in effect until one year after an area is designated for the 
2008 standard, except that in areas designated non-attainment for the 1978 standard, the 1978 standard remains 
in effect until implementation plans to attain or maintain the 2008 standard are approved. 

14 In 1989, the ARB converted both the general statewide 10-mile visibility standard and the Lake Tahoe 30-mile 
visibility standard to instrumental equivalents, which are “extinction of 0.23 per kilometer” and “extinction of 0.07 
per kilometer” for the statewide and Lake Tahoe Air Basin standards, respectively. 

SOURCE: CARB 2016. 
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An air basin is designated as either attainment or non-attainment for a particular 
pollutant. Once a non-attainment area has achieved the AAQS for a particular pollutant, it 
is re-designated as an attainment area for that pollutant. To be redesignated, the area must 
meet air quality standards for three consecutive years. After re-designation to attainment, 
the area is known as a maintenance area and must develop a 10-year plan for continuing to 
meet and maintain air quality standards, as well as satisfy other requirements of the 
federal CAA. The SDAB is a non-attainment area for the federal ozone standard. 

3.2 State Regulations 
3.2.1 Criteria Pollutants 
The CARB has developed the California Ambient Air Quality Standards (CAAQS) and 
generally has set more stringent limits on the criteria pollutants than the NAAQS (see 
Table 1). In addition to the federal criteria pollutants, the CAAQS also specify standards for 
visibility-reducing particles, sulfates, hydrogen sulfide, and vinyl chloride (see Table 1).  

Similar to the federal CAA, the state classifies as either “attainment” or “non-attainment” 
areas for each pollutant based on the comparison of measured data with the CAAQS. The 
SDAB is a non-attainment area for the state ozone standards, the state PM10 standard, and 
the state PM2.5 standard. 

3.2.2 Toxic Air Contaminants 
The public’s exposure to toxic air contaminants (TACs) is a significant public health issue in 
California. Diesel-exhaust particulate matter emissions have been established as TACs. In 
1983, the California Legislature enacted a program to identify the health effects of TACs 
and to reduce exposure to these contaminants to protect the public health (Assembly Bill 
[AB] 1807: Health and Safety Code Sections 39650–39674). The Legislature established a 
two-step process to address the potential health effects from TACs. The first step is the risk 
assessment (or identification) phase. The second step is the risk management (or control) 
phase of the process.  

The California Air Toxics Program establishes the process for the identification and control 
of TACs and includes provisions to make the public aware of significant toxic exposures and 
for reducing risk. Additionally, the Air Toxics "Hot Spots" Information and Assessment Act 
(AB 2588, 1987, Connelly Bill) was enacted in 1987 and requires stationary sources to 
report the types and quantities of certain substances routinely released into the air.  

The goals of the Air Toxics "Hot Spots" Act are to collect emission data, to identify facilities 
having localized impacts, to ascertain health risks, to notify nearby residents of significant 
risks, and to reduce those significant risks to acceptable levels.  

The Children’s Environmental Health Protection Act, California Senate Bill 25 
(Chapter 731, Escutia, Statutes of 1999), focuses on children’s exposure to air pollutants. 
The act requires CARB to review its air quality standards from a children’s health 
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perspective, evaluate the statewide air monitoring network, and develop any additional air 
toxic control measures needed to protect children’s health. Locally, toxic air pollutants are 
regulated through the SDAPCD’s Regulation XII. Of particular concern statewide are 
diesel-exhaust particulate matter emissions. Diesel-exhaust particulate matter was 
established as a TAC in 1998, and is estimated to represent a majority of the cancer risk 
from TACs statewide (based on the statewide average). Diesel exhaust is a complex mixture 
of gases, vapors, and fine particles. This complexity makes the evaluation of health effects 
of diesel exhaust a complex scientific issue. Some of the chemicals in diesel exhaust, such as 
benzene and formaldehyde, have been previously identified as TACs by the CARB and are 
listed as carcinogens either under the state's Proposition 65 or under the federal Hazardous 
Air Pollutants program.  

Following the identification of diesel particulate matter (DPM) as a TAC in 1998, CARB has 
worked on developing strategies and regulations aimed at reducing the risk from DPM. The 
overall strategy for achieving these reductions is found in the Risk Reduction Plan to 
Reduce Particulate Matter Emissions from Diesel-Fueled Engines and Vehicles (CARB 
2000). A stated goal of the plan is to reduce the statewide cancer risk arising from exposure 
to DPM by 85 percent by 2020. 

In April 2005, CARB published the Air Quality and Land Use Handbook: A Community 
Health Perspective (CARB 2005). The handbook makes recommendations directed at 
protecting sensitive land uses from air pollutant emissions while balancing a myriad of 
other land use issues (e.g., housing, transportation needs, economics, etc.). It notes that the 
handbook is not regulatory or binding on local agencies and recognizes that application 
takes a qualitative approach. As reflected in the CARB Handbook, there is currently no 
adopted standard for the significance of health effects from mobile sources. Therefore, the 
CARB has provided guidelines for the siting of land uses near heavily traveled roadways. 
Of pertinence to this study, the CARB guidelines indicate that siting new sensitive land 
uses within 500 feet of a freeway or urban roads with 100,000 or more vehicles/day should 
be avoided when possible.  

However, transit-oriented, infill, and compact development characterizes many 
communities located near heavily traveled roadways. This type of development pattern has 
many benefits, including reducing traffic. To address these issues, in April 2017, CARB 
published the Technical Advisory: Strategies to Reduce Air Pollution Exposure Near High 
Volume Roadways (Technical Advisory; CARB 2017). The Technical Advisory acknowledges 
the benefits of transit-oriented infill development, which often occurs adjacent to high-
volume roadways, and identifies strategies to reduce exposure, including practices and 
technologies that reduce traffic emissions, increase dispersion of traffic pollution, and 
remove pollution from the air. Strategies that reduce traffic emissions include speed 
reduction mechanisms (e.g., reduced speed limits, speed bumps, and roundabouts) and 
traffic signal management. Strategies that increase the dispersion of traffic emissions 
include land use designs that promote airflow and pollutant dispersion along street 
corridors, solid barriers (such as sound walls), and vegetation. Strategies that remove 
pollution from the air include indoor high efficiency filtration. 
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As an ongoing process, CARB will continue to establish new programs and regulations for 
the control of diesel particulate and other air-toxics emissions as appropriate. The 
continued development and implementation of these programs and policies will ensure that 
the public’s exposure to DPM will continue to decline.  

3.2.3 State Implementation Plan  
The State Implementation Plan (SIP) is a collection of documents that set forth the state’s 
strategies for achieving the NAAQS. In California, the SIP is a compilation of new and 
previously submitted plans, programs (such as air quality management plans, monitoring, 
modeling, permitting, etc.), district rules, state regulations, and federal controls. The CARB 
is the lead agency for all purposes related to the SIP under state law. Local air districts and 
other agencies, such as the Department of Pesticide Regulation and the Bureau of 
Automotive Repair, prepare SIP elements and submit them to CARB for review and 
approval. The CARB then forwards SIP revisions to the U.S. EPA for approval and 
publication in the Federal Register. All of the items included in the California SIP are listed 
in the Code of Federal Regulations (CFR) at 40 CFR 52.220. 

The SDAPCD is responsible for preparing and implementing the portion of the SIP 
applicable to the SDAB. The SIP plans for San Diego County specifically include the 
Redesignation Request and Maintenance Plan for the 1997 National Ozone Standard for 
San Diego County (SDAPCD 2012), and the 2004 Revision to the California State 
Implementation Plan for Carbon Monoxide – Updated Maintenance Plan for Ten Federal 
Planning Areas (CARB 2004).  

3.2.4 The California Environmental Quality Act  
Section 15125(d) of the California Environmental Quality Act (CEQA) Guidelines requires 
discussion of any inconsistencies between the project and applicable general plans and 
regional plans, including the applicable air quality attainment or maintenance plan (or 
SIP).  

3.3 San Diego Air Pollution Control District 
The SDAPCD is the agency that regulates air quality in the SDAB. The SDAPCD prepared 
the Regional Air Quality Strategy (RAQS) in response to the requirements set forth in the 
California CAA AB 2595 (SDAPCD 1992) and the federal CAA. Motor vehicles are San 
Diego County’s leading source of air pollution (SDAPCD 2013). In addition to these sources, 
other mobile sources include construction equipment, trains, and airplanes. Reducing 
mobile source emissions requires the technological improvement of existing mobile sources 
and the examination of future mobile sources, such as those associated with new or 
modification projects (e.g., retrofitting older vehicles with cleaner emission technologies). In 
addition to mobile sources, stationary sources also contribute to air pollution in the SDAB. 
Stationary sources include gasoline stations, power plants, dry cleaners, and other 
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commercial and industrial uses. Stationary sources of air pollution are regulated by the 
local air pollution control or management district, in this case the SDAPCD. 

The SDAPCD is responsible for preparing and implementing the RAQS. As part of the 
RAQS, the SDAPCD developed Transportation Control Measures (TCMs) for the air quality 
plan prepared by the San Diego Association of Governments (SANDAG) in accordance with 
AB 2595 and adopted by SANDAG on March 27, 1992, as Resolution Number 92-49 and 
Addendum. The RAQS and TCM set forth the steps needed to accomplish attainment of 
NAAQS and CAAQS. The required triennial updates of the RAQS and corresponding TCM 
were adopted in 1995, 1998, 2001, 2004, 2009, and 2016.  

The SDAPCD has also established a set of rules and regulations initially adopted on 
January 1, 1969 and periodically reviewed and updated. These rules and regulations are 
available for review on the agency’s website.  

4.0 Environmental Setting 
4.1 Geographic Setting 
The project is located in the City of San Diego, about seven miles east of the Pacific Ocean. 
The eastern portion of the SDAB is surrounded by mountains to the north, east, and south. 
These mountains tend to restrict airflow and concentrate pollutants in the valleys and low-
lying areas below.  

4.2 Climate 
The project area, like the rest of San Diego County, has a Mediterranean climate 
characterized by warm, dry summers and mild winters. The mean annual temperature for 
the project area is 62 degrees Fahrenheit (°F). The average annual precipitation is 
12 inches, falling primarily from November to April. Winter low temperatures in the project 
area average about 41°F, and summer high temperatures average about 78°F. The average 
relative humidity is 69 percent and is based on the yearly average humidity at Lindbergh 
Field (Western Regional Climate Center 2018).  

The dominant meteorological feature affecting the region is the Pacific High Pressure Zone, 
which produces the prevailing westerly to northwesterly winds. These winds tend to blow 
pollutants away from the coast toward the inland areas. Consequently, air quality near the 
coast is generally better than that which occurs at the base of the coastal mountain range. 

Fluctuations in the strength and pattern of winds from the Pacific High Pressure Zone 
interacting with the daily local cycle produce periodic temperature inversions that influence 
the dispersal or containment of air pollutants in the SDAB. Beneath the inversion layer 
pollutants become “trapped” as their ability to disperse diminishes. The mixing depth is the 
area under the inversion layer. Generally, the morning inversion layer is lower than the 
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afternoon inversion layer. The greater the change between the morning and afternoon 
mixing depths, the greater the ability of the atmosphere to disperse pollutants. 

Throughout the year, the height of the temperature inversion in the afternoon varies 
between approximately 1,500 and 2,500 feet above mean sea level. In winter, the morning 
inversion layer is about 800 feet above mean sea level. In summer, the morning inversion 
layer is about 1,100 feet above mean sea level. Therefore, air quality generally tends to be 
better in the winter than in the summer. 

The prevailing westerly wind pattern is sometimes interrupted by regional “Santa Ana” 
conditions. A Santa Ana occurs when a strong high pressure develops over the Nevada-
Utah area and overcomes the prevailing westerly coastal winds, sending strong, steady, 
hot, dry northeasterly winds over the mountains and out to sea. 

Strong Santa Anas tend to blow pollutants out over the ocean, producing clear days. 
However, at the onset or during breakdown of these conditions, or if the Santa Ana is weak, 
local air quality may be adversely affected. In these cases, emissions from the South Coast 
Air Basin to the north are blown out over the ocean, and low pressure over Baja California 
draws this pollutant-laden air mass southward. As the high pressure weakens, prevailing 
northwesterly winds reassert themselves and send this cloud of contamination ashore in 
the SDAB. When this event does occur, the combination of transported and locally produced 
contaminants produce the worst air quality measurements recorded in the basin.  

4.3 Existing Air Quality 
Air quality at a particular location is a function of the kinds, amounts, and dispersal rates 
of pollutants being emitted into the air locally and throughout the basin. The major factors 
affecting pollutant dispersion are wind speed and direction, the vertical dispersion of 
pollutants (which is affected by inversions), and the local topography.  

Air quality is commonly expressed as the number of days in which air pollution levels 
exceed state standards set by the CARB or federal standards set by the U.S. EPA. The 
SDAPCD maintains 10 air quality monitoring stations located throughout the greater San 
Diego metropolitan region. Air pollutant concentrations and meteorological information are 
continuously recorded at these stations. Measurements are then used by scientists to help 
forecast daily air pollution levels.  

The Chula Vista monitoring station, located at 80 East J Street, approximately 5 miles 
northwest of the project site, is the nearest station to the project site that measures a range 
of pollutants. The Chula Vista monitoring station measures ozone, NO2, PM10, and PM2.5. 
Table 2 provides a summary of measurements collected at the Chula Vista monitoring 
station for the years 2012 through 2016.  
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Table 2 
Summary of Air Quality Measurements Recorded at the  

Chula Vista Air Quality Monitoring Station 
Pollutant/Standard 2012 2013 2014 2015 2016 

Ozone 
Days State 1-hour Standard Exceeded (0.09 ppm) 0 0 0 0 0 
Days State 8-hour Standard Exceeded (0.07 ppm) 1 0 1 0 0 
Days 2008 Federal 8-hour Standard Exceeded (0.075 ppm) 1 0 0 0 0 
Days 2015 Federal 8-hour Standard Exceeded (0.070 ppm) 1 0 1 0 0 
Max. 1-hr (ppm) 0.085 0.073 0.093 0.088 0.073 
Max 8-hr (ppm) 0.079 0.063 0.072 0.067 0.069 

Nitrogen Dioxide 
Days State 1-hour Standard Exceeded (0.18 ppm) 0 0 0 0 0 
Days Federal 1-hour Standard Exceeded (0.100 ppm) 0 0 0 0 0 
Max 1-hr (ppm) 0.057 0.057 0.055 0.049 0.054 
Annual Average (ppm) 0.011 0.011 0.011 0.010 0.009 

PM10* 
Measured Days State 24-hour Standard Exceeded (50 µg/m3) 0 0 0 0 0 
Calculated Days State 24-hour Standard Exceeded (50 µg/m3) 0.0 0.0 0.0 0.0 0.0 
Measured Days Federal 24-hour Standard Exceeded (150 µg/m3) 0 0 0 0 0 
Calculated Days Federal 24-hour Standard Exceeded (150 µg/m3) 0.0 0.0 0.0 0.0 0.0 
Max. Daily (µg/m3) 38.0 40.0 39.0 45.0 48.0 
State Annual Average (µg/m3) 21.5 23.7 23.4 19.8 21.8 
Federal Annual Average (µg/m3) 21.0 22.7 22.9 19.7 21.6 

PM2.5* 
Measured Days Federal 24-hour Standard Exceeded (35 µg/m3) 0 0 0 0 0 
Calculated Days Federal 24-hour Standard Exceeded (35 µg/m3) 0.0 0.0 0.0 0.0 0.0 
Max. Daily (µg/m3) 34.3 21.9 26.5 33.5 23.9 
State Annual Average (µg/m3) -- 9.5 9.3 8.4 8.7 
Federal Annual Average (µg/m3) 10.2 9.4 9.2 8.3 8.7 

SOURCE:  CARB 2018. 
ppm = parts per million 
µg/m3 = micrograms per cubic meter 
-- = Not available. 
* Calculated days value. Calculated days are the estimated number of days that a measurement would have been greater than 

the level of the standard had measurements been collected every day. The number of days above the standard is not 
necessarily the number of violations of the standard for the year. 

 

4.3.1 Ozone 
Nitrogen oxides and hydrocarbons (reactive organic gases [ROG]) are known as the chief 
“precursors” of ozone. These compounds react in the presence of sunlight to produce ozone, 
which is the primary air pollution problem in the SDAB. Because sunlight plays such an 
important role in its formation, ozone pollution—or smog—is mainly a concern during the 
daytime in summer months. The SDAB is currently designated a federal and state non-
attainment area for ozone. During the past 25 years, San Diego had experienced a decline 
in the number of days with unhealthy levels of ozone despite the region’s growth in 
population and vehicle miles traveled (SDAPCD 2013).  

About half of smog-forming emissions come from automobiles. Population growth in San 
Diego has resulted in a large increase in the number of automobiles expelling ozone-
forming pollutants while operating on area roadways. In addition, the occasional transport 
of smog-filled air from the South Coast Air Basin only adds to the SDAB’s ozone problem. 
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Stricter automobile emission controls, including more efficient automobile engines, have 
played a large role in why ozone levels have steadily decreased.  

In order to address adverse health effects due to prolonged exposure, the U.S. EPA phased 
out the national 1-hour ozone standard and replaced it with the more protective 8-hour 
ozone standard. The SDAB is currently a non-attainment area for the previous (1997) 
national 8-hour standard, and is recommended as a non-attainment area for the revised 
(2008) national 8-hour standard of 0.075 parts per million (ppm).  

Not all of the ozone within the SDAB is derived from local sources. Under certain 
meteorological conditions, such as during Santa Ana wind events, ozone and other 
pollutants are transported from the Los Angeles Basin and combine with ozone formed from 
local emission sources to produce elevated ozone levels in the SDAB.  

Local agencies can control neither the source nor the transportation of pollutants from 
outside the air basin. The SDAPCD’s policy, therefore, has been to control local sources 
effectively enough to reduce locally produced contamination to clean air standards. Through 
the use of air pollution control measures outlined in the RAQS, the SDAPCD has effectively 
reduced ozone levels in the SDAB.  

Actions that have been taken in the SDAB to reduce ozone concentrations include:  

• TCMs if vehicle travel and emissions exceed attainment demonstration 
levels. TCMs are strategies that will reduce transportation-related emissions by 
reducing vehicle use or improving traffic flow.  

• Enhanced motor vehicle inspection and maintenance program. The smog 
check program is overseen by the Bureau of Automotive Repair. The program 
requires most vehicles to pass a smog test once every two years before registering in 
the state of California. The smog check program monitors the amount of pollutants 
automobiles produce. One focus of the program is identifying “gross polluters,” or 
vehicles that exceed two times the allowable emissions for a particular model. 
Regular maintenance and tune-ups, changing the oil, and checking tire inflation can 
improve gas mileage and lower air pollutant emissions. It can also reduce traffic 
congestion due to preventable breakdowns, further lowering emissions.  

• Air Quality Improvement Program. This program, established by AB 118, is a 
voluntary incentive program administered by the CARB to fund clean vehicle and 
equipment projects, research on biofuels production and the air quality impacts of 
alternative fuels, and workforce training.  

4.3.2 Carbon Monoxide 
The SDAB is classified as a state attainment area and as a federal maintenance area for 
CO. Until 2003, no violations of the state standard for CO had been recorded in the SDAB 
since 1991, and no violations of the national standard had been recorded in the SDAB since 
1989. The violations that took place in 2003 were likely the result of massive wildfires that 
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occurred throughout the county. No violations of the state or federal CO standards have 
occurred since 2003.  

Small-scale, localized concentrations of CO above the state and national standards have the 
potential to occur at intersections with stagnation points such as those that occur on major 
highways and heavily traveled and congested roadways. Localized high concentrations of 
CO are referred to as “CO hot spots” and are a concern at congested intersections, where 
automobile engines burn fuel less efficiently and their exhaust contains more CO.  

4.3.3 Particulate Matter 
Particulate matter is a complex mixture of microscopic solid or liquid particles including 
chemicals, soot, and dust. Anthropogenic sources of direct particulate emissions include 
crushing or grinding operations, dust stirred up by vehicle traffic, and combustion sources 
such as motor vehicles, power plants, wood burning, forest fires, agricultural burning and 
industrial processes. Additionally, indirect emissions may be formed when aerosols react 
with compounds found in the atmosphere.  

Health studies have shown a significant association between exposure to particulate matter 
and premature death in people with heart or lung diseases. Other important effects include 
aggravation of respiratory and cardiovascular disease, lung disease, decreased lung 
function, asthma attacks, and certain cardiovascular problems such as heart attacks and 
irregular heartbeat (U.S. EPA 2016). 

As its properties vary based on the size of suspended particles, particulate matter is 
generally categorized as particulate matter with an aerodynamic diameter of 10 microns or 
less (PM10) or particulate matter with an aerodynamic diameter of 2.5 microns or 
less (PM2.5) 

4.3.3.1 PM10 

PM10, occasionally referred to as “inhalable coarse particles”, has an aerodynamic diameter 
of about one-seventh of the diameter of a human hair. High concentrations of PM10 are 
often found near roadways, construction, mining, or agricultural operations. 

4.3.3.2 PM2.5 

PM2.5, occasionally referred to as “inhalable fine particles”, has an aerodynamic diameter of 
about one-thirtieth of the diameter of a human hair. PM2.5 is the main cause of haze in 
many parts of the United States. Federal standards applicable to PM2.5 were first adopted 
in 1997. 

4.3.4 Other Criteria Pollutants 
The national and state standards for NO2, oxides of sulfur (SOX), and the previous standard 
for lead are being met in the SDAB, and the latest pollutant trends suggest that these 
standards will not be exceeded in the foreseeable future. As discussed above, new standards 
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for these pollutants have been adopted, and new designations for the SDAB will be 
determined in the future. The SDAB is also in attainment of the state standards for vinyl 
chloride, hydrogen sulfides, sulfates, and visibility-reducing particulates.  

5.0 Thresholds of Significance 
Thresholds used to evaluate potential impacts to air quality are based on applicable criteria 
in the CEQA Guidelines Appendix G and the City of San Diego Significance Determination 
Thresholds. The project would have a significant air quality impact if it would (City of San 
Diego 2016): 

1. Obstruct or conflict with the implementation of the RAQS.  

2. Result in emissions that would violate any air quality standard or contribute 
substantially to an existing or projected air quality violation.  

3. Expose sensitive receptors to substantial pollutant concentration including air toxics 
such as diesel particulates. 

4. Create objectionable odors affecting a substantial number of people.  

5. Exceed 100 pounds per day of particulate matter (dust). 

6. Result in a substantial alteration of air movement in the area. 

The SDAPCD does not provide specific numeric thresholds for determining the significance 
of air quality impacts under CEQA. However, the SDAPCD does specify Air Quality Impact 
Analysis trigger levels for new or modified stationary sources (SDAPCD Rules 20.1, 20.2, 
and 20.3). The SDAPCD does not consider these trigger levels to represent adverse air 
quality impacts, rather, if these trigger levels are exceeded by a project, the SDAPCD 
requires an air quality analysis to determine if a significant air quality impact would occur. 
While, these trigger levels do not generally apply to mobile sources or general land 
development projects, for comparative purposes these levels are used to evaluate the 
increased emissions that would be discharged to the SDAB if the project were approved.  

The SDAPCD trigger levels are also utilized by the City of San Diego in their Significance 
Determination Thresholds (City of San Diego 2016) as one of the considerations when 
determining the potential significance of air quality impacts for projects within the city. 
The air quality impact screening levels used in this analysis are shown in Table 3.  
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Table 3 
Air Quality Impact Screening Levels 

Pollutant 
Emission Rate 

Pounds/Hour Pounds/Day Tons/Year 
NOX 25 250 40 
SOX 25 250 40 
CO 100 550 100 
PM10 -- 100 15 
Lead -- 3.2 0.6 
VOC, ROG -- 137 15 
PM2.5a -- 67 10 
SOURCE:  SDAPCD, Rules 20.1, 20.2, 20.3; City of San Diego 2016. 
aThe City does not specify a threshold for PM2.5. Threshold here is 
based on SDAPCD, Rules 20.1, 20.2, 20.3. 

 

6.0 Air Quality Assessment 
Construction impacts are short term and result from fugitive dust, equipment exhaust, and 
indirect effects associated with construction workers and deliveries. Operational impacts 
can occur on two levels: regional or local. In the case of this project, operational impacts are 
primarily due to emissions from mobile sources associated with vehicular travel along the 
roadways within the project area.  

Construction and operation air emissions were calculated using California Emissions 
Estimator Model (CalEEMod) 2016.3.2 (California Air Pollution Control Officers 
Association [CAPCOA] 2017). The CalEEMod program is a tool used to estimate air 
emissions resulting from land development projects based on California-specific emission 
factors. The model estimates mass emissions from two basics sources: construction sources 
and operational sources (i.e., area and mobile sources).  

Inputs to CalEEMod include such items as the air basin containing the project, land uses, 
trip generation rates, trip lengths, vehicle fleet mix (percentage of autos, medium truck, 
etc.), trip destination (i.e., percent of trips from home to work, etc.), duration of construction 
phases, construction equipment usage, grading areas, season, and ambient temperature, as 
well as other parameters. The CalEEMod output files contained in Attachment 1 indicate 
the specific outputs for each model run. Emissions of oxides of nitrogen (NOX), CO, SOX, 
PM10, PM2.5, and ROG are calculated. Emission factors are not available for lead, and 
consequently, lead emissions are not calculated. The SDAB is currently in attainment of the 
federal and state lead standards. Furthermore, fuel used in construction equipment and 
most other vehicles is not leaded. 
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6.1 Construction Emissions 
Construction-related activities are temporary, short-term sources of air emissions. Sources 
of construction-related air emissions include: 

• Fugitive dust from grading activities; 
• Construction equipment exhaust; 
• Construction-related trips by workers, delivery trucks, and material-hauling trucks; 

and 
• Construction-related power consumption. 

Construction-related pollutants result from dust raised during demolition and grading, 
emissions from construction vehicles, and chemicals used during construction. Fugitive 
dust emissions vary greatly during construction and are dependent on the amount and type 
of activity, silt content of the soil, and the weather. Vehicles moving over paved and 
unpaved surfaces, demolition, excavation, earth movement, grading, and wind erosion from 
exposed surfaces are all sources of fugitive dust. Construction operations are subject to the 
requirements established in Regulation 4, Rules 52, 54, and 55, of the SDAPCD’s rules and 
regulations. 

Heavy-duty construction equipment is usually diesel powered. In general, emissions from 
diesel-powered equipment contain more NOX, SOX, and particulate matter than gasoline-
powered engines. However, diesel-powered engines generally produce less CO and less ROG 
than do gasoline-powered engines. Standard construction equipment includes 
tractors/loaders/backhoes, rubber-tired dozers, excavators, graders, cranes, forklifts, rollers, 
paving equipment, generator sets, welders, cement and mortar mixers, and air 
compressors.  

Primary inputs are the numbers of each piece of equipment and the length of each 
construction stage. Specific construction phasing and equipment parameters are not 
available at this time. However, CalEEMod can estimate the required construction 
equipment when project-specific information is unavailable. The estimates are based on 
surveys, performed by the South Coast Air Quality Management District and the 
Sacramento Metropolitan Air Quality Management District, of typical construction projects 
which provide a basis for scaling equipment needs and schedule with a project’s size. Air 
emission estimates in CalEEMod are based on the duration of construction phases; 
construction equipment type, quantity, and usage; grading area; season; and ambient 
temperature, among other parameters. Construction emissions were modeled assuming 
construction would begin in January 2019 and last for approximately 18 months. Assuming 
construction would begin in January 2019 is conservative, as continued implementation of 
regulations for off-road equipment, the primary construction emission source, would reduce 
emissions from these sources over time. 

Table 4 shows the total projected construction maximum daily emission levels for each 
criteria pollutant. The CalEEMod output files for construction emissions are contained in 
Attachment 1. 
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Table 4 
Summary of Worst-case Construction Emissions  

(pounds per day) 

Construction 
Pollutant 

ROG NOX CO SOX PM10 PM2.5 
Site Preparation 4 46 23 0 21 12 
Grading 5 55 34 0 11 6 
Building Construction 3 26 25 0 3 2 
Paving 1 14 15 0 1 1 
Architectural Coatings 22 2 3 0 0 0 
Maximum Daily Emissions 22 55 34 0 21 12 
Significance Threshold 137 250 550 250 100 67 

 

Standard dust control measures would be implemented as a part of project construction in 
accordance with SDAPCD rules and regulations. Fugitive dust emissions were calculated 
using CalEEMod default values, and did not take into account the required dust control 
measures. Thus, the emissions shown in Table 4 are conservative. 

For assessing the significance of the air quality emissions resulting during construction of 
the project, the construction emissions were compared to the City significance thresholds 
shown in Table 4. As shown in Table 4, maximum daily construction emissions associated 
with the project are projected to be less than the applicable thresholds for all criteria 
pollutants. Construction related air quality impacts would be less than significant. 

6.2 Operation Emissions 
6.2.1 Mobile and Area Source Emissions 
Mobile source emissions would originate from traffic generated by the project. Area source 
emissions would result from the use of natural gas, consumer products, as well as applying 
architectural coatings and landscaping activities.  

Mobile source operational emissions are based on the trip rate, trip length for each land use 
type and size. According to the project traffic report, without accounting for an internal 
capture rate, residential uses generate 6 trips per unit, a neighborhood shopping center 
generates 120 trips per 1,000 square feet, and a developed park generates 50 trips per acre 
(LOS Engineering, Inc. 2019). Based on these trip rates, 267 units, 45,000 square feet of 
commercial uses, and a 0.19 acre park would generate a total of 7,536 trips. Based on 
regional data compiled by CARB as part of the emission factor model, the average regional 
trip length for all trips in San Diego County is 5.8 miles (CARB 2014). This distance is 
multiplied by the total trip generation of the project to determine total project annual 
vehicle miles traveled. Default vehicle emission factors for the soonest operational year of 
2020 were used.  

Area source emissions associated with the project include consumer products, natural gas 
used in space and water heating, architectural coatings, and landscaping equipment. 
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Hearths (fireplaces) and woodstoves are also a source of area emissions; however, the 
project would not include hearths or woodstoves. Consumer products are chemically 
formulated products used by household and institutional consumers, including, but not 
limited to, detergents, cleaning compounds, polishes, floor finishes, disinfectants, sanitizers, 
and aerosol paints but not including other paint products, furniture coatings, or 
architectural coatings. Emissions due to consumer products are calculated using total 
building area and product emission factors. Emissions are generated from the combustion 
of natural gas used in space and water heating. Emissions are based on the Residential 
Appliance Saturation Survey which is a comprehensive energy use assessment that 
includes the end use for various climate zones in California. 

For architectural coatings, emissions result from evaporation of solvents contained in 
surface coatings such as in paints and primers. Emissions are based on the building surface 
area, architectural coating emission factors, and a reapplication rate of 10 percent of area 
per year. Landscaping maintenance includes fuel combustion emission from equipment 
such as lawn mowers, rototillers, shredders/grinders, blowers, trimmers, chain saws, and 
hedge trimmers as well as air compressors, generators, and pumps. Emission calculations 
take into account building area, equipment emission factors, and the number of operational 
days (summer days). 

Table 5 provides a summary of the operational emissions generated by the project. 
CalEEMod output files for project operation are contained in Attachment 1. As shown, 
project-generated emissions are projected to be less than the City’s significance thresholds 
for all criteria pollutants.  

Table 5 
Summary of Project Operational Emissions  

(pounds per day) 

Source 
Pollutant 

ROG NOX CO SOX PM10 PM2.5 
Area Sources 9 0 22 0 0 0 
Energy Sources 0 1 0 0 0 0 
Mobile Sources 11 41 101 0 22 6 
Total 20 42 123 0 22 6 
Significance Threshold 137 250 550 250 100 67 
Note: Totals may vary due to independent rounding. 

 

6.2.2 Diesel Particulate Matter 
As discussed in Section 3.2.2, siting sensitive land uses adjacent to heavily traveled 
roadways can result in the exposure sensitive receptors to elevated levels DPM. A health 
risk assessment was prepared as a part of the Otay Mesa CPU FEIR. In that analysis, it 
was calculated that the carcinogenic risks associated with operations would be less than 10 
in a million within the CPU area for the maximally exposed individual resident, the 
maximally exposed individual worker, and the maximum chronic hazard index would be 
below 1.0. However, the project site was designated as a commercial use under the Otay 
Mesa CPU, and the residential risk was not analyzed at the site. Additionally, in 2015, 
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subsequent to the adoption of the Otay Mesa CPU, the U.S. EPA and OEHHA revised their 
guidance for the methodology for evaluation of excess cancer risk to include health risks to 
children with higher breathing rates and applied age sensitivity factors. The change in 
methodology results in an increase in the calculated cancer risk from inhalation. Further, 
updated traffic volumes and truck counts on SR-905 have become available.  

The proposed exterior use area (park) is located more than 500 feet from the SR-905 
centerline; however, residential uses at the southern portion of the project site would be 
located within 500 feet of SR-905. For the reasons outlined above, a project-specific health 
risk assessment has been prepared for the residential buildings located at the southern 
portion of the project site. 

The AERMOD dispersion model was used to calculate concentrations at the project site 
associated with emissions of TACs from SR-905. Surface and upper air meteorological data 
from the Lindberg Field and Chula Vista monitoring stations were used in the AERMOD 
model. The high-end excess cancer risk was calculated based on guidance from the Office of 
Environmental Health Hazard Assessment (OEHHA 2015), using the 95th percentile 
exposure assumptions for inhalation risks (CARB 2015). The risks were calculated based on 
9, 30, and 70 years of exposure for excess cancer risks and chronic non-cancer hazards for 
ages ranging from the last trimester of birth through age 70.  

One source of uncertainty in calculating exposures is the assumption that individuals 
within a particular receptor population (or subpopulation) will receive the same intake 
doses. Variability in parameters such as absorption rates, breathing rates, body weight, 
skin surface area, and frequency of exposure will exist even in a narrowly defined age group 
or sensitive receptor subpopulation. This range of uncertainty and variability is difficult to 
assess. In this analysis, OEHHA standard default factors representing the upper limit of 
these exposure parameters will generally overestimate risks. Thus, the risks reported in 
this analysis represent an upper-bound of estimated risk. 

6.2.2.1 Exposure Assessment 

The purpose of the exposure assessment is to estimate the extent of public exposure to 
emitted substances (OEHHA 2015). Under the OEHHA and U.S. EPA guidance, risk 
assessments for TACs consist of dispersion modeling of air toxic emissions to predict their 
downwind concentrations at the ground level. The methodology uses the model results in 
estimating potential health risks associated with exposure at the predicted concentrations.  

The exposure assessment determines the quantities or concentrations of the risk agents 
received by the potentially exposed populations and receptors. The exposure assessment’s 
emphasis is on calculating risk to maximally exposed individuals or small populations. This 
assessment is performed by determining the concentrations of chemicals at a location of 
interest and combining this information with the time that individuals or populations are 
exposed to the chemicals. 

According to the OEHHA guidelines, an inhalation pathway cancer risk analysis must be 
evaluated for every health risk assessment (OEHHA 2015). Exposure through inhalation is 
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a function of the breathing rate, the exposure frequency, and the concentration of a 
substance in the air (OEHHA 2015). For residential exposure, the breathing rates are 
determined for specific age groups, so inhalation dose (Dose-air) is calculated for each of 
these age groups: 3rd trimester of birth, 0 to less than 2 (0<2), 2 to less than 9 (2<9), 2 to 
less than 16 (2<16), 16 to less than 30 (16<30), and 16 to 70 years of age. For standard 
worker (non-residential) exposure, which is applicable to the project, inhalation dose is 
calculated for the 16- to 70-year age group. These age-specific groupings are used with the 
age-sensitivity factors for cancer risk assessment. A first tier (Tier 1) evaluation uses the 
high-end point estimate (i.e., the 95th percentiles) breathing rates for the inhalation.  

Additionally, OEHHA has developed age-sensitivity factors (ASF). ASFs are used to 
account for the increased susceptibility of infants and children to carcinogens, as compared 
to adults. The ASF calculation procedure includes the use of age-specific weighting factors 
in calculating cancer risks from exposures of infants, children and adolescents, to reflect 
their anticipated special sensitivity to carcinogens. OEHHA recommends weighting cancer 
risk by a factor of 10 for exposures that occur from the 3rd trimester of pregnancy to 2 years 
of age, and by a factor of three for exposures that occur from 2 years through 16 years of 
age. An age sensitivity factor of 1 is applied to all other age groups.  

This analysis is considered to be conservative as the potential methods used tend to 
overestimate rather than underestimate health risks. In addition, individuals are evaluated 
under scenarios using the high-end point estimates for breathing rates. These higher 
breathing rates result in incremental cancer risk estimates that represent the upper-range 
of predictions and therefore health risks that may be associated with exposure to vehicles 
emissions from SR-905. Furthermore, the toxicity values (i.e., the values for each chemical 
at which an adverse health risk is predicted) are designed to protect health with an 
adequate margin of safety and are therefore conservative. Therefore, the health risks 
calculated in this analysis represent the upper-bound of risks rather than actual values for 
any specific individual.  

The emission factors used in the dispersion modeling and concentration estimates are based 
on the 2014 Emissions Factor Model (EMFAC 2014; CARB 2014) developed by CARB. 
Therefore, the emission factors take into account improvements in technology and rules for 
future emission reductions for on-road vehicles that have been implemented by CARB, but 
do not, and cannot take into account any future reductions that are proposed but not yet 
implemented. The methodology for calculating emissions based on the freeway traffic mix 
and by various speeds was developed from the California Department of Transportation’s 
emissions factor model, which is currently based on EMFAC2014. The EMFAC emission 
factors were also based on the aggregated vehicle age grouping include in EMFAC 
(Attachment 2).  

Based on the California Department of Transportation’s report, Annual Average Daily 
Truck Traffic on California State Highways, 2015, in the vicinity of the project, 10.2 percent 
of the traffic volumes on SR-905 are trucks with more than two axels (Caltrans 2015). The 
remaining vehicles are classified as automobiles with two axels. This percentage of trucks 
was further broken down by type 1 and type 2 trucks per the CT-EMFAC method, which 
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resulted in a final vehicle classifications mix of: 89.8 percent non-trucks, of which 1.2 
percent were diesel fueled; 4.1 percent being in the Truck 1 category, of which 55.0 percent 
were diesel fueled; and 6.1 percent classified as truck 2, of which 94.8 percent were diesel 
fueled. The vehicle classification mix was used in developing emission rates entered into 
AERMOD to determine ground level PM2.5 concentrations from vehicle exhaust. To 
estimate potential incremental cancer risks and the potential for adverse chronic non-
cancer health hazards to exposures, the dose through inhalation in air of TACs were 
calculated for the inhalation pathway. The equation for dose through inhalation (Dose-air) 
is as follows:  

Dose-air = (Cair x DBR x A x EF x 10-6) ; 
Where:  

Dose-air  =  Chronic daily intake, mg/kg body weight per day  
Cair  =  Ground-level concentration of TAC to which the receptor is exposed, 

micrograms/cubic meter  
DBR  =  Daily breathing rate, normalized to body weight (liters per kilogram body 

weight per day (as listed in the Table 5.6 Point Estimates of Residential 
Breathing Rates [OEHHA 2015]  

A  =  Inhalation absorption factor (OEHHA recommended factor of 1)  
EF  =  Exposure frequency, days/year (OEHHA recommended factor of 0.96 for 

resident and 0.68 for workers)  
 
The 30-year residential exposure scenario is the recommended assessment scenario 
identified in the OEHHA guidelines, with the 9- and 70-year exposures disclosing the low 
and high end of risk. Exposure frequency and breathing rate represent worst-case values 
for these exposure parameters. In accordance with OEHHA guidelines, residents are 
assumed to be exposed for 24 hours per day, 350 days per year, for the exposure period. The 
standard worker scenario was also assessed for the commercial portion of the project. The 
95th percentile breathing rate was used to calculate exposure to TACs for the purpose of 
calculating excess cancer risk. For the purpose of calculating chronic and acute hazard 
index, the upper bound breathing rate was used.  

6.2.2.2 Dose–Response Assessment  

The dose-response assessment is the process of characterizing the relationship between 
exposure to an agent and incidence of an adverse health effect in exposed populations 
(OEHHA 2015). The assessment involves establishing a toxicity value or criterion to use in 
assessing potential health risk. The toxicity criterion, or health guidance value, for 
carcinogens is the cancer potency factor that describes the potential risk of developing 
cancer over a 70-year lifetime. It is assumed in cancer risk assessments that risk is directly 
proportional to dose and that there is no threshold for carcinogenesis (OEHHA 2015). 
Cancer potency factors are typically expressed as an high end probability of developing 
cancer assuming continuous lifetime exposure to a substance at a dose of one milligram per 
kilogram of body weight, and are expressed in units of inverse dose as a potency slope [i.e., 
(mg/kg/day)-1]. The cancer potency factors in this assessment have been recommended by 
OEHHA (OEHHA 2015).  
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Non-cancer health risks (chronic and acute) are characterized by comparing the exposure to 
a concentration at or below a level where adverse effects are not likely to occur following 
specified exposure conditions. These concentrations or doses are called Reference Exposure 
Levels (RELs). As stated in the OEHHA guidance, it should be emphasized that exceeding 
the REL does not necessarily indicate that an adverse health effect will occur. Unlike 
cancer health effects, non-cancer health effects are generally assumed to have thresholds 
for adverse effects. In other words, injury from a pollutant will not occur until exposure to 
that pollutant has reached or exceeded a certain concentration (i.e., threshold). RELs take 
into account the exposure of sensitive populations and are thus intended to be health 
protective. A Chronic REL is a level above which prolonged exposure may have an adverse 
health effects. An Acute REL is a level set above the level at which short-term exposure 
may have an adverse health effect. The Hazard Quotient (HQ) for a substance is calculated 
as the exposure concentration divided by the REL.  

6.2.2.3 Risk Characterization 

Risk characterization is the final step of risk assessment. In this step, modeled concentrations 
and exposure information, which are determined through the exposure assessment, are 
combined with potency factors and RELs that are developed through the dose-response 
assessment (OEHHA 2015). In this assessment, the health risk characterization process 
involves integrating the exposure and the cancer potency factors to estimate two levels of 
potential health effects: carcinogenic and non-carcinogenic. The following sections present the 
approach to calculating carcinogenic and non-carcinogenic risks in this assessment. 

a. Carcinogenic Risk Characterization Methodology  

Carcinogenic risk characterization assumed that chemicals causing cancer do not have a 
threshold (i.e., a carcinogen produces a risk of causing cancer at any level of exposure). It 
should be noted that people are exposed to numerous chemicals from natural and artificial 
sources, and this background exposure may exceed the risk threshold considered to be 
acceptable for a particular cancer-causing mechanism. Moreover, some people may be more 
susceptible to cancer than others, which means that background levels of exposure may 
already exceed the risk threshold values for those individuals and not for others that are 
equally exposed. Therefore, this assessment focuses on the incremental potential cancer 
risk associated with exposure to emissions and does not account for natural background or 
individual habits.  

In assessing the carcinogenic effects resulting from exposures to environmental contaminants, 
the lifetime excess cancer risk, which is considered to be the risk of developing cancer above 
the background risk level, is calculated using the following equation:  

Inhalation Dose (mg/kg-day) x Cancer Potency (mg/kg-day)-1 = Cancer Risk  

Cancer risk is calculated by multiplying the inhalation dose by the inhalation cancer potency 
factor to yield the potential inhalation excess cancer risk. For residences, the cancer risk is 
expressed as the increased chance of contracting cancer during a 9-year, 30-year, and 70-year 
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exposure period for the age ranges of 0-9, 0-30, and 0-70. Each of these age groups also include 
the third trimester of a fetus. For a standard worker, the cancer risk is expressed as the 
increased chance of contracting cancer during a 25-year worker exposure period. 

b. Non-carcinogenic Risk Characterization Methodology  

In this analysis, non-carcinogenic impacts are evaluated for chronic exposure inhalation 
exposure. Estimates of health impacts from non-carcinogenic concentrations are expressed 
as a HQ for individual substances, such as diesel particulate. An HQ of one or less indicates 
that adverse health effects are not expected to result from exposure to emissions of that 
substance. Reference exposure levels are defined as the concentration at which no adverse 
health effects are anticipated. Generally, the inhalation pathway is the largest contributor 
to the total dose. The HQ is calculated with the flowing equation:  

Ground-Level Concentration (μg/m3)/Reference Exposure Level (μg/m3) = Hazard Quotient  

6.2.2.4 Risk Assessment Results  

a. Cancer Risk  

The highest individual excess cancer risk due to inhalation of DPM for the maximally exposed 
individual resident on the project site is 32.3 in a million for a 70-year exposure scenario. This 
point occurs in the multi-family residential dwellings immediately adjacent to SR-905. The 
ground-level concentration of DPM at this point is 0.04019 micrograms per cubic meter 
(μg/m3). For the 30-year residential exposure scenario, the risk at this location is 27.4 in a 
million. For the 9-year child residential exposure scenario, the highest individual excess 
cancer risk is 19.6 in a million. This concentration results in an excess cancer risk of 2.47 in a 
million for the standard worker. Figure 4 shows the cancer risk isopleths. 

Based on studies conducted by the U.S. EPA, it is unlikely that an individual would reside 
in this location for the entire 70-year exposure period. Therefore, OEHHA recommends the 
excess cancer risk be based on a 30-year exposure, with the 9- and 70-year exposures 
provided for context. The risk at all other receptors is lower. 

The following discussion of background risks is provided for informational purposes. Based 
on the CARB’s California Almanac of Emissions and Air Quality – 2009 Edition (CARB 
2009), the relative cancer risk attributable to diesel particulate emissions in San Diego 
County was estimated at 420 in a million for the year 2000, which represents a 52 percent 
drop in excess cancer risks since 1990. The reduction over time is primarily attributed to 
regulatory requirements and technological developments that have resulted in the 
reduction of toxics emitted in diesel exhaust. Based on the risk estimates, the project 
results of 27.4 in a million excess cancer risk for the maximally exposed individual resident 
in comparison with the background risks within San Diego County, this would contribute 
approximately 6.5 percent of the estimated existing risk to the overall cumulative risk 
predicted in San Diego County. 
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b.  Non-Cancer Risk  

Based on an annual ground level concentration of 0.04019 μg/m3, the chronic non-cancer 
risk predicted at the project site was 0.008. This is below the level of 1.0 at which adverse 
non-cancer health risks would be anticipated.  

6.3 Impact Analysis 
1. Would the project obstruct or conflict with the implementation of the San Diego RAQS? 

The RAQS is the applicable regional air quality plan that sets forth the SDAPCD’s 
strategies for achieving the NAAQS and CAAQS. The SDAB is designated non-attainment 
for the federal and state ozone standard. Accordingly, the RAQS was developed to identify 
feasible emission control measures and provide expeditious progress toward attaining the 
standards for ozone. The two pollutants addressed in the RAQS are ROG and oxides of 
nitrogen (NOx), which are precursors to the formation of ozone. Projected increases in 
motor vehicle usage, population, and growth create challenges in controlling emissions and 
by extension to maintaining and improving air quality. The RAQS, in conjunction with the 
TCM, were most recently adopted in 2016 as the air quality plan for the region. 

The growth projections used by the SDAPCD to develop the RAQS emissions budgets are 
based on the population, vehicle trends, and land use plans developed in general plans and 
used by SANDAG in the development of the regional transportation plans and sustainable 
communities strategy. As such, projects that propose development that is consistent with 
the growth anticipated by SANDAG’s growth projections and/or the general plan would not 
conflict with the RAQS. In the event that a project would propose development that is less 
dense than anticipated by the growth projections, the project would likewise be consistent 
with the RAQS. In the event a project proposes development that is greater than 
anticipated in the growth projections, further analysis would be warranted to determine if 
the project would exceed the growth projections used in the RAQS for the specific 
subregional area. 

The project site is designated as Commercial Employment, Retail, and Services in the City’s 
General Plan and as Community Commercial in the Otay Mesa Community Plan. The 
project would require a Community Plan Amendment (CPA) to allow for the construction of 
a mixed-use residential and commercial project. According to the Otay Mesa CPU, the 
Community Commercial designation allows for shopping areas with retail, service, civic, 
and office uses with a floor area ratio of 0.3. Therefore, an approximately 192,000-square-
foot retail use could be constructed under the adopted land use designations. Applying a 
trip generation rate of 120 trips per 1,000 square feet for a neighborhood shopping center 
(LOS Engineering, Inc. 2019), a retail use would generate 23,040 daily trips, which is 
significantly greater than the trips generated by the project. Therefore, the project would 
generate less emissions than the adopted land use designation upon which the current 
RAQS is based, and it can be concluded that the project would not obstruct or conflict with 
the implementation of the RAQS. 
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2. Would the project result in emissions that would violate any air quality standard or 
contribute substantially to an existing or projected air quality violation?  

As shown in Table 4, project construction would not exceed the applicable regional 
emissions thresholds. These thresholds are designed to provide limits below which project 
emissions would not significantly change regional air quality. Therefore, as project 
construction emissions would be well below these limits, project construction would not 
result in regional emissions that would exceed the NAAQS or CAAQS or contribute to 
existing violations.  

Long-term emissions of regional air pollutants occur from operational sources. As shown in 
Table 5, project operation would not exceed the applicable regional emissions thresholds. 
Therefore, as project operation emissions would be well below these limits, project operation 
would not result in regional emissions that would exceed the NAAQS or CAAQS or 
contribute to existing violations. Therefore, the project would result in a less than 
significant impact.  

As discussed in Section 2.2, the FEIR prepared for the Otay Mesa CPU provides mitigation 
framework for projects that would result in emissions that exceed the applicable thresholds 
(AQ-1 and AQ-2). However, as shown in Tables 4 and 5, emissions would be less than the 
applicable thresholds for all criteria pollutants, and mitigation would not be required. 

3. Would the project expose sensitive receptors to substantial pollutant concentration 
including air toxics such as diesel particulates?  

Sensitive land uses include schools and schoolyards, parks and playgrounds, daycare 
centers, nursing homes, hospitals, and residential communities. Sensitive receptors near 
the project site include residential uses to the south, north, and west, and a school to the 
southwest. 

Carbon Monoxide Hot Spots 

A CO hot spot is an area of localized CO pollution that is caused by severe vehicle 
congestion on major roadways, typically near intersections. CO hot spots have the potential 
to violate state and federal CO standards at intersections, even if the broader basin is in 
attainment for federal and state levels. The California Department of Transportation 
Project-Level Carbon Monoxide Protocol (CO Protocol) screening procedures have been 
utilized to determine if the project could potentially result in a CO hot spot (U.C. Davis 
Institute of Transportation Studies 1997). As indicated by the CO Protocol, CO hot spots 
occur nearly exclusively at signalized intersections operating at level of service (LOS) E or 
F. Accordingly, the CO Protocol recommends detailed air quality dispersion modeling for 
projects that may worsen traffic flow at any signalized intersections operating at 
LOS E or F. 

Due to increased requirements for cleaner vehicles, equipment, and fuels, CO levels in the 
state have dropped substantially. All air basins are attainment or maintenance areas for 
CO. Therefore, more recent screening procedures based on more current methodologies 
have been developed. The Sacramento Metropolitan Air Quality Management District 



 Air Quality Analysis  

California Terraces Planning Area 61 Project  
Page 32 

developed a screening threshold in 2011, which states that any project involving an 
intersection experiencing 31,600 vehicles per hour or more will require detailed analysis. In 
addition, the Bay Area Air Quality Management District developed a screening threshold in 
2010 which states that any project involving an intersection experiencing 44,000 vehicles 
per hour would require detailed analysis. This analysis conservatively assesses potential 
CO hot spots using the SCAQMD screening threshold of 31,600 vehicles per hour.  

Based on the Traffic Impact Analysis prepared for the project, in horizon year 2062 with the 
project, the intersection of Ocean View Hills Parkway at Otay Mesa Road is anticipated to 
operate at LOS E in the PM peak hour, and the intersection of Caliente Avenue at the SR-
905 westbound ramp is anticipated to operate at LOS F in the PM peak hour. However, the 
traffic volumes at these intersections would be well less than 31,600 vehicles per hour. All 
other signalized intersections are projected to operate at LOS D or better. Therefore, the 
project is not anticipated to result in a CO hot spot. 

Diesel Particulate Matter – Construction 

Construction of the project and associated infrastructure would result in short-term diesel 
exhaust emissions from on-site heavy-duty equipment. Construction of the project would 
result in the generation of diesel-exhaust DPM emissions from the use of off-road diesel 
equipment required for site grading and excavation, paving, and other construction 
activities and on-road diesel equipment used to bring materials to and from the project site. 

Generation of DPM from construction projects typically occurs in a single area for a short 
period. Construction is anticipated to last for approximately 18 months. The dose to which 
the receptors are exposed is the primary factor used to determine health risk. Dose is a 
function of the concentration of a substance or substances in the environment and the 
extent of exposure that person has with the substance. Dose is positively correlated with 
time, meaning that a longer exposure period would result in a higher exposure level for the 
Maximally Exposed Individual. The risks estimated for a Maximally Exposed Individual 
are higher if a fixed exposure occurs over a longer period of time. According to the Office of 
Environmental Health Hazard Assessment (OEHHA), health risk assessments, which 
determine the exposure of sensitive receptors to toxic emissions, should be based on a 30-
year exposure period; however, such assessments should be limited to the period/duration 
of activities associated with the project (OEHHA 2015).  Thus, if the duration of proposed 
construction activities near any specific sensitive receptor were 18 months, the exposure 
would be 5 percent of the total exposure period used for health risk calculation.    

Therefore, DPM generated by project construction is not expected to create conditions 
where the probability is greater than 10 in 1 million of contracting cancer for the Maximally 
Exposed Individual or to generate ground-level concentrations of noncarcinogenic TACs 
that exceed a Hazard Index greater than 1 for the Maximally Exposed Individual.  
Additionally, with ongoing implementation of U.S. EPA and CARB requirements for 
cleaner fuels; off-road diesel engine retrofits; and new, low-emission diesel engine types, the 
DPM emissions of individual equipment would be substantially reduced over the years as 
the project construction continues. Therefore, project construction would not expose 
sensitive receptors to substantial pollutant concentration.  
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Diesel Particulate Matter – Freeway 

As discussed in Section 6.2.2, a health risk assessment was prepared as a part of the Otay 
Mesa CPU FEIR. However, the project site was designated as a commercial use under the 
Otay Mesa CPU, and the residential risk was not analyzed at the site. The proposed 
exterior use area (park) is located more than 500 feet from the SR-905 centerline of the 
right-of-way, however, residential uses at the southern portion of the project site would be 
located within 500 feet of SR-905. A site-specific health risk assessment was prepared for 
the residential buildings located at the southern portion of the project site. The project-level 
health risk assessment conducted in this analysis was based on assumptions regarding 
emissions from diesel-fueled truck traffic on SR-905. To provide an estimate of emissions to 
estimate a 9-year, 30-year, and 70-year exposure scenarios, emission rates were calculated 
from the EMFAC2014 model.  

Based on the predicted ground level concentrations, the excess cancer risk would be 
approximately 27 in a million for the maximally exposed resident and approximately 2 in a 
million for a standard worker, and the non-cancer chronic risk would be less than health 
hazard index. However, as the risk at the multi-family buildings exceeds 10 in one million, 
as a design feature, the project would include minimum efficiency reporting value 13 
(MERV-13) filters. MERV is a rating of the effectiveness of air filters. A higher MERV 
rating corresponds to more particles being captured, with a MERV-16 filter capturing more 
than 95 percent of particles. A MERV-7 to 13 is equivalent to a high efficiency particulate 
air (HEPA) filter. CARB’s Technical Advisory includes these high-efficiency filters as a 
strategy to remove pollution from the air. Particle filtration systems and devices, 
specifically this high-efficiency filtration with mechanical ventilation, can be highly 
effective for reducing indoor pollution concentrations. All units would be equipped with a 
heating, ventilation, and air conditioning (HVAC) unit with air filters capable of meeting 
MERV-13 or better. MERV-13 filters are capable of filtering particles ranging from 1.0 to 
10.0 ppm in size by more than 90 percent (CARB 2017). Thus, with the provision of MERV-
13 filters, the potential incremental increase in cancer risk would be reduced. 

Stationary Sources 

CARB provides guidance on siting land uses near major emitters or facilities of concern. 
These facilities include distribution centers, chrome platers, dry cleaners using 
percholoroethylene, and large gas stations. CARB siting constraints are summarized in 
Table 6. 

As discussed in Section 2.2, the FEIR prepared for the Otay Mesa CPU provides mitigation 
framework for projects that would include or site a sensitive receptor within the buffer 
distances of one of these stationary source of toxic emissions (AQ-3 and AQ-4).  

The project site is not located in the vicinity of the sources included in Table 6. The project 
proposes residential and commercial uses, and the commercial use would be a neighborhood 
shopping center consisting of uses such as a small grocery store and coffee shop. The project 
would not construct a stationary source of toxic emissions, and mitigation measures AQ-3 
and AQ-4 would not apply. 
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Table 6 
CARB Land Use Siting Constraints 

Source Category 
Recommended Buffer Distances  

(feet) 
Distribution centers  
(that accommodate more than 100 trucks per day, more 
than 40 trucks with operating transport refrigeration 
units per day, or where transport refrigeration unit 
operations exceed 300 hours per week) 

1,000 

Chrome platers 1,000 
Dry cleaners using perchloroethylene (1 machine) 300 
Dry cleaners using perchloroethylene (2 machines) 500 
Dry cleaners using perchloroethylene  
(3 or more machines) Requires consultation with APCD 

Large gas station  
(3.6 million gallons or more per year) 300 

Other gas stations 50 
SOURCE: CARB 2005. 

 
4. Would the project create objectionable odors affecting a substantial number of people? 

The project does not include heavy industrial or agricultural uses that are typically 
associated with odor complaints. During construction, diesel equipment may generate some 
nuisance odors. Sensitive receptors near the project site include seniors within the existing 
retirement community; however, exposure to odors associated with project construction 
would be short term and temporary in nature. Impacts would be less than significant.  

5. Would the project exceed 100 pounds per day of particulate matter (dust)? 

As shown in Tables 4 and 5, emissions of PM10 during construction and operation of the 
project would be less than 100 pounds per day. Standard dust control measures would be 
implemented as a part of project construction. 

6. Would the project result in substantial alteration of air movement in the area? 

Local topographic variation such as that caused by the height and shape of a row of 
buildings can influence air movement in a given location (Boston Redevelopment Authority 
1986). Alterations in the built environment may increase the dispersion of air pollutants or 
cause stagnation that may result in a harmful concentration of air pollutants. Urban 
canyons are places where the street is flanked by buildings on both sides creating a 
canyon-like environment. Where urban canyons are oriented perpendicular to the 
prevailing wind patterns, the likelihood of restricted air movement and associated pollutant 
accumulation may increase. 

Roadways in the vicinity of the project include SR-905, Otay Mesa Road, and Caliente 
Avenue. Vacant parcels are located to the south, east, and west of the project site. 
Development is not dense enough to form an urban canyon, and buildings do not form 
contiguous or near contiguous frontage. The project is not anticipated to contribute to a 
substantial alteration of air movement that would affect air quality, and impacts would be 
less than significant 
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7.0 Conclusions 
The primary goal of the RAQS is to reduce ozone precursor emissions. The project site is 
designated as Commercial Employment, Retail, and Services in the City’s General Plan and 
as Community Commercial in the Otay Mesa Community Plan. The project would require a 
CPA to allow for the construction of a mixed-use residential and commercial project. 
However, the project would generate less emissions than the adopted land use designation 
upon which the current RAQS is based. Thus, it can be concluded that the project would not 
obstruct or conflict with the implementation of the RAQS.  

As shown in Table 4, project construction emissions would not exceed the applicable 
regional emissions thresholds. These thresholds are designed to provide limits below which 
project emissions would not significantly change regional air quality. Therefore, as project 
emissions would be well below these limits, project construction would not result in regional 
emissions that would exceed the NAAQS or CAAQS or contribute to existing violations. 
Additionally, construction emissions would be temporary, intermittent, and would cease at 
the end of project construction. 

Long-term emissions of regional air pollutants occur from operational sources. As shown in 
Table 5, project operational emissions would not exceed the applicable regional emissions 
thresholds. Therefore, as project emissions would be well below these limits, project 
operations would not result in regional emissions that would exceed the NAAQS or CAAQS 
or contribute to existing violations.  

The site-specific health risk assessment was based on assumptions regarding emissions 
from diesel-fueled truck traffic on SR-905. Based on the predicted ground level 
concentrations, the excess cancer risk would be approximately 27.4 in a million for the 
maximally exposed resident and approximately 2 in a million for a standard worker, and 
the non-cancer chronic risk would be less than the health hazard index. However, as the 
risk at the multi-family buildings exceeds 10 in one million, as a design feature, the project 
would include MERV-13 filters. All units would be equipped with a HVAC unit with air 
filters capable of meeting MERV-13 or better. MERV-13 filters are capable of filtering 
particles ranging from 1.0 to 10.0 ppm in size by more than 90 percent (CARB 2017). Thus, 
with the provision of MERV-13 filters, the potential incremental increase in cancer risk 
would be reduced. It should be noted that the variability in parameters such as absorption 
rates, breathing rates, body weight, and frequency of exposure exists even in a narrowly 
defined age group or sensitive receptor subpopulation. This creates a level of uncertainty in 
calculating exposures and associated risks for individuals within a particular receptor 
population that presumably would receive the same intake doses. Thus for this analysis the 
OEHHA standard default factors, which represent the upper limit of these exposure 
parameters, generally overestimate risks. Thus, the risks reported represent an upper-
bound of estimated risk and are considered conservative. 

The project does not include heavy industrial or agricultural uses that are typically 
associated with objectionable odors. The project would involve the use of diesel-powered 
construction equipment. Diesel exhaust may be noticeable temporarily at adjacent 
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properties; however, construction activities would be temporary. Therefore, odor impacts 
would be less than significant. 

The project would not result in the generation of 100 pounds per day or more of particulate 
matter. Standard dust control measures would be implemented as a part of project 
construction. 

Vacant parcels are located south, east, and west of the project site. Development is not 
dense enough to form an urban canyon, and buildings do not form contiguous or near 
contiguous frontage. The project is not anticipated to contribute to a substantial alteration 
of air movement that would affect air quality.  
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ATTACHMENT 1 

CalEEMod Output – Project Emissions 
  



1.1 Land Usage

Land Uses Size Metric Lot Acreage Floor Surface Area Population

City Park 0.19 Acre 0.19 8,276.40 0

Apartments Mid Rise 267.00 Dwelling Unit 9.84 267,000.00 764

Strip Mall 45.00 1000sqft 4.63 45,000.00 0

1.2 Other Project Characteristics

Urbanization

Climate Zone

Urban

13

Wind Speed (m/s) Precipitation Freq (Days)2.6 40

1.3 User Entered Comments & Non-Default Data

1.0 Project Characteristics

Utility Company San Diego Gas & Electric

2020Operational Year

CO2 Intensity 
(lb/MWhr)

457.25 0.018CH4 Intensity 
(lb/MWhr)

0.004N2O Intensity 
(lb/MWhr)

4135.1 PA 61
San Diego County APCD Air District, Winter

CalEEMod Version: CalEEMod.2016.3.2 Date: 2/26/2019 12:10 PMPage 1 of 29
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Project Characteristics - Energy intensity factors updated based on SDG&E renewable procurement
(457.25, 0.018, 0.004)

Land Use - Residential - 267 units
Commercial - 45,000 sf, 4.63 acres
Park - 0.19 acres
Total Site 14.66 acres

Construction Phase - Arch coatings simultaneous with building construction

Off-road Equipment - Paving defaults

Trips and VMT - 

On-road Fugitive Dust - 

Architectural Coating - SDAPCD Rule 67.0.1

Vehicle Trips - Residential - 6 trips/unit 
Commercial - 120 trips/ksf 
Park - 50 trips/acre 
5.8 mile trip length

Woodstoves - No woodstoves or fireplaces

Area Coating - SDAPCD Rule 67.0.1

Energy Use - 

Water And Wastewater - CalGreen - 20% decrease in indoor water use
Residential - 13,916,899.87
Retail - 2,666,610.78

Waste Mitigation - 

Table Name Column Name Default Value New Value

tblArchitecturalCoating EF_Nonresidential_Exterior 250.00 150.00

tblArchitecturalCoating EF_Nonresidential_Interior 250.00 100.00

tblArchitecturalCoating EF_Residential_Exterior 250.00 150.00

tblArchitecturalCoating EF_Residential_Interior 250.00 100.00

tblAreaCoating Area_EF_Nonresidential_Exterior 250 150

tblAreaCoating Area_EF_Nonresidential_Interior 250 100

tblAreaCoating Area_EF_Residential_Exterior 250 150

CalEEMod Version: CalEEMod.2016.3.2 Date: 2/26/2019 12:10 PMPage 2 of 29
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tblAreaCoating Area_EF_Residential_Interior 250 100

tblConstructionPhase NumDays 20.00 200.00

tblFireplaces FireplaceDayYear 82.00 0.00

tblFireplaces FireplaceHourDay 3.00 0.00

tblFireplaces FireplaceWoodMass 3,078.40 0.00

tblFireplaces NumberGas 146.85 0.00

tblFireplaces NumberNoFireplace 26.70 267.00

tblFireplaces NumberWood 93.45 0.00

tblLandUse LotAcreage 7.03 9.84

tblLandUse LotAcreage 1.03 4.63

tblProjectCharacteristics CH4IntensityFactor 0.029 0.018

tblProjectCharacteristics CO2IntensityFactor 720.49 457.25

tblProjectCharacteristics N2OIntensityFactor 0.006 0.004

tblVehicleTrips CC_TL 7.30 5.80

tblVehicleTrips CC_TL 7.30 5.80

tblVehicleTrips CNW_TL 7.30 5.80

tblVehicleTrips CNW_TL 7.30 5.80

tblVehicleTrips CW_TL 9.50 5.80

tblVehicleTrips CW_TL 9.50 5.80

tblVehicleTrips HO_TL 7.50 5.80

tblVehicleTrips HS_TL 7.30 5.80

tblVehicleTrips HW_TL 10.80 5.80

tblVehicleTrips ST_TR 6.39 6.00

tblVehicleTrips ST_TR 22.75 50.00

tblVehicleTrips ST_TR 42.04 120.00

tblVehicleTrips SU_TR 5.86 6.00

tblVehicleTrips SU_TR 16.74 50.00

CalEEMod Version: CalEEMod.2016.3.2 Date: 2/26/2019 12:10 PMPage 3 of 29
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2.0 Emissions Summary

tblVehicleTrips SU_TR 20.43 120.00

tblVehicleTrips WD_TR 6.65 6.00

tblVehicleTrips WD_TR 1.89 50.00

tblVehicleTrips WD_TR 44.32 120.00

tblWater IndoorWaterUseRate 17,396,124.84 13,916,899.87

tblWater IndoorWaterUseRate 3,333,263.47 2,666,610.78

tblWoodstoves NumberCatalytic 13.35 0.00

tblWoodstoves NumberNoncatalytic 13.35 0.00

tblWoodstoves WoodstoveDayYear 82.00 0.00

tblWoodstoves WoodstoveWoodMass 3,019.20 0.00

CalEEMod Version: CalEEMod.2016.3.2 Date: 2/26/2019 12:10 PMPage 4 of 29
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2.1 Overall Construction (Maximum Daily Emission)

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Year lb/day lb/day

2019 25.0660 54.5817 33.9616 0.0636 18.2141 2.3914 20.6055 9.9699 2.2001 12.1700 0.0000 6,303.402
2

6,303.402
2

1.9479 0.0000 6,352.100
0

2020 24.6958 25.7381 26.5941 0.0598 2.3206 1.2633 3.5839 0.6212 1.1946 1.8158 0.0000 5,888.073
8

5,888.073
8

0.7900 0.0000 5,907.822
8

Maximum 25.0660 54.5817 33.9616 0.0636 18.2141 2.3914 20.6055 9.9699 2.2001 12.1700 0.0000 6,303.402
2

6,303.402
2

1.9479 0.0000 6,352.100
0

Unmitigated Construction

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Year lb/day lb/day

2019 25.0660 54.5817 33.9616 0.0636 18.2141 2.3914 20.6055 9.9699 2.2001 12.1700 0.0000 6,303.402
2

6,303.402
2

1.9479 0.0000 6,352.100
0

2020 24.6958 25.7381 26.5941 0.0598 2.3206 1.2633 3.5839 0.6212 1.1946 1.8158 0.0000 5,888.073
8

5,888.073
8

0.7900 0.0000 5,907.822
8

Maximum 25.0660 54.5817 33.9616 0.0636 18.2141 2.3914 20.6055 9.9699 2.2001 12.1700 0.0000 6,303.402
2

6,303.402
2

1.9479 0.0000 6,352.100
0

Mitigated Construction

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio-CO2 Total CO2 CH4 N20 CO2e

Percent 
Reduction

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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2.2 Overall Operational

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Area 8.5091 0.2557 22.1057 1.1600e-
003

0.1215 0.1215 0.1215 0.1215 0.0000 39.6734 39.6734 0.0387 0.0000 40.6409

Energy 0.0616 0.5278 0.2358 3.3600e-
003

0.0425 0.0425 0.0425 0.0425 671.6595 671.6595 0.0129 0.0123 675.6508

Mobile 10.1066 37.7615 92.4620 0.2438 19.7592 0.2596 20.0188 5.2814 0.2434 5.5249 24,749.36
97

24,749.36
97

1.6032 24,789.45
01

Total 18.6773 38.5449 114.8035 0.2483 19.7592 0.4237 20.1829 5.2814 0.4075 5.6889 0.0000 25,460.70
26

25,460.70
26

1.6548 0.0123 25,505.74
19

Unmitigated Operational

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Area 8.5091 0.2557 22.1057 1.1600e-
003

0.1215 0.1215 0.1215 0.1215 0.0000 39.6734 39.6734 0.0387 0.0000 40.6409

Energy 0.0616 0.5278 0.2358 3.3600e-
003

0.0425 0.0425 0.0425 0.0425 671.6595 671.6595 0.0129 0.0123 675.6508

Mobile 10.1066 37.7615 92.4620 0.2438 19.7592 0.2596 20.0188 5.2814 0.2434 5.5249 24,749.36
97

24,749.36
97

1.6032 24,789.45
01

Total 18.6773 38.5449 114.8035 0.2483 19.7592 0.4237 20.1829 5.2814 0.4075 5.6889 0.0000 25,460.70
26

25,460.70
26

1.6548 0.0123 25,505.74
19

Mitigated Operational
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3.0 Construction Detail

Construction Phase

Phase 
Number

Phase Name Phase Type Start Date End Date Num Days 
Week

Num Days Phase Description

1 Site Preparation Site Preparation 1/1/2019 1/14/2019 5 10

2 Grading Grading 1/15/2019 2/25/2019 5 30

3 Building Construction Building Construction 2/26/2019 4/20/2020 5 300

4 Architectural Coating Architectural Coating 7/16/2019 4/20/2020 5 200

5 Paving Paving 4/21/2020 5/18/2020 5 20

OffRoad Equipment

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio-CO2 Total CO2 CH4 N20 CO2e

Percent 
Reduction

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Residential Indoor: 540,675; Residential Outdoor: 180,225; Non-Residential Indoor: 67,500; Non-Residential Outdoor: 22,500; Striped Parking 
Area: 0 (Architectural Coating – sqft)

Acres of Grading (Site Preparation Phase): 0

Acres of Grading (Grading Phase): 75

Acres of Paving: 0
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Phase Name Offroad Equipment Type Amount Usage Hours Horse Power Load Factor

Site Preparation Rubber Tired Dozers 3 8.00 247 0.40

Site Preparation Tractors/Loaders/Backhoes 4 8.00 97 0.37

Grading Excavators 2 8.00 158 0.38

Grading Graders 1 8.00 187 0.41

Grading Rubber Tired Dozers 1 8.00 247 0.40

Grading Scrapers 2 8.00 367 0.48

Grading Tractors/Loaders/Backhoes 2 8.00 97 0.37

Building Construction Cranes 1 7.00 231 0.29

Building Construction Forklifts 3 8.00 89 0.20

Building Construction Generator Sets 1 8.00 84 0.74

Building Construction Tractors/Loaders/Backhoes 3 7.00 97 0.37

Building Construction Welders 1 8.00 46 0.45

Architectural Coating Air Compressors 1 6.00 78 0.48

Paving Pavers 2 8.00 130 0.42

Paving Paving Equipment 2 8.00 132 0.36

Paving Rollers 2 8.00 80 0.38

Trips and VMT

Phase Name Offroad Equipment 
Count

Worker Trip 
Number

Vendor Trip 
Number

Hauling Trip 
Number

Worker Trip 
Length

Vendor Trip 
Length

Hauling Trip 
Length

Worker Vehicle 
Class

Vendor 
Vehicle Class

Hauling 
Vehicle Class

Site Preparation 7 18.00 0.00 0.00 10.80 7.30 20.00 LD_Mix HDT_Mix HHDT

Grading 8 20.00 0.00 0.00 10.80 7.30 20.00 LD_Mix HDT_Mix HHDT

Building Construction 9 210.00 37.00 0.00 10.80 7.30 20.00 LD_Mix HDT_Mix HHDT

Architectural Coating 1 42.00 0.00 0.00 10.80 7.30 20.00 LD_Mix HDT_Mix HHDT

Paving 6 15.00 0.00 0.00 10.80 7.30 20.00 LD_Mix HDT_Mix HHDT

CalEEMod Version: CalEEMod.2016.3.2 Date: 2/26/2019 12:10 PMPage 8 of 29

4135.1 PA 61 - San Diego County APCD Air District, Winter



3.2 Site Preparation - 2019

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Fugitive Dust 18.0663 0.0000 18.0663 9.9307 0.0000 9.9307 0.0000 0.0000

Off-Road 4.3350 45.5727 22.0630 0.0380 2.3904 2.3904 2.1991 2.1991 3,766.452
9

3,766.452
9

1.1917 3,796.244
5

Total 4.3350 45.5727 22.0630 0.0380 18.0663 2.3904 20.4566 9.9307 2.1991 12.1298 3,766.452
9

3,766.452
9

1.1917 3,796.244
5

Unmitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

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

Worker 0.0799 0.0554 0.5263 1.4800e-
003

0.1479 1.0500e-
003

0.1489 0.0392 9.7000e-
004

0.0402 147.0445 147.0445 4.7400e-
003

147.1631

Total 0.0799 0.0554 0.5263 1.4800e-
003

0.1479 1.0500e-
003

0.1489 0.0392 9.7000e-
004

0.0402 147.0445 147.0445 4.7400e-
003

147.1631

Unmitigated Construction Off-Site

3.1 Mitigation Measures Construction
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3.2 Site Preparation - 2019

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Fugitive Dust 18.0663 0.0000 18.0663 9.9307 0.0000 9.9307 0.0000 0.0000

Off-Road 4.3350 45.5727 22.0630 0.0380 2.3904 2.3904 2.1991 2.1991 0.0000 3,766.452
9

3,766.452
9

1.1917 3,796.244
5

Total 4.3350 45.5727 22.0630 0.0380 18.0663 2.3904 20.4566 9.9307 2.1991 12.1298 0.0000 3,766.452
9

3,766.452
9

1.1917 3,796.244
5

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

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

Worker 0.0799 0.0554 0.5263 1.4800e-
003

0.1479 1.0500e-
003

0.1489 0.0392 9.7000e-
004

0.0402 147.0445 147.0445 4.7400e-
003

147.1631

Total 0.0799 0.0554 0.5263 1.4800e-
003

0.1479 1.0500e-
003

0.1489 0.0392 9.7000e-
004

0.0402 147.0445 147.0445 4.7400e-
003

147.1631

Mitigated Construction Off-Site
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3.3 Grading - 2019

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Fugitive Dust 8.6733 0.0000 8.6733 3.5965 0.0000 3.5965 0.0000 0.0000

Off-Road 4.7389 54.5202 33.3768 0.0620 2.3827 2.3827 2.1920 2.1920 6,140.019
5

6,140.019
5

1.9426 6,188.585
4

Total 4.7389 54.5202 33.3768 0.0620 8.6733 2.3827 11.0560 3.5965 2.1920 5.7885 6,140.019
5

6,140.019
5

1.9426 6,188.585
4

Unmitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

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

Worker 0.0888 0.0616 0.5848 1.6400e-
003

0.1643 1.1700e-
003

0.1655 0.0436 1.0800e-
003

0.0447 163.3828 163.3828 5.2700e-
003

163.5146

Total 0.0888 0.0616 0.5848 1.6400e-
003

0.1643 1.1700e-
003

0.1655 0.0436 1.0800e-
003

0.0447 163.3828 163.3828 5.2700e-
003

163.5146

Unmitigated Construction Off-Site
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3.3 Grading - 2019

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Fugitive Dust 8.6733 0.0000 8.6733 3.5965 0.0000 3.5965 0.0000 0.0000

Off-Road 4.7389 54.5202 33.3768 0.0620 2.3827 2.3827 2.1920 2.1920 0.0000 6,140.019
5

6,140.019
5

1.9426 6,188.585
4

Total 4.7389 54.5202 33.3768 0.0620 8.6733 2.3827 11.0560 3.5965 2.1920 5.7885 0.0000 6,140.019
5

6,140.019
5

1.9426 6,188.585
4

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

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

Worker 0.0888 0.0616 0.5848 1.6400e-
003

0.1643 1.1700e-
003

0.1655 0.0436 1.0800e-
003

0.0447 163.3828 163.3828 5.2700e-
003

163.5146

Total 0.0888 0.0616 0.5848 1.6400e-
003

0.1643 1.1700e-
003

0.1655 0.0436 1.0800e-
003

0.0447 163.3828 163.3828 5.2700e-
003

163.5146

Mitigated Construction Off-Site
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3.4 Building Construction - 2019

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 2.3612 21.0788 17.1638 0.0269 1.2899 1.2899 1.2127 1.2127 2,591.580
2

2,591.580
2

0.6313 2,607.363
5

Total 2.3612 21.0788 17.1638 0.0269 1.2899 1.2899 1.2127 1.2127 2,591.580
2

2,591.580
2

0.6313 2,607.363
5

Unmitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.1776 4.5913 1.3131 9.9600e-
003

0.2505 0.0325 0.2830 0.0721 0.0311 0.1032 1,067.450
9

1,067.450
9

0.0900 1,069.699
8

Worker 0.9326 0.6463 6.1403 0.0172 1.7251 0.0123 1.7374 0.4576 0.0113 0.4689 1,715.518
9

1,715.518
9

0.0554 1,716.902
7

Total 1.1102 5.2375 7.4534 0.0272 1.9756 0.0448 2.0204 0.5297 0.0424 0.5721 2,782.969
8

2,782.969
8

0.1453 2,786.602
6

Unmitigated Construction Off-Site
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3.4 Building Construction - 2019

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 2.3612 21.0788 17.1638 0.0269 1.2899 1.2899 1.2127 1.2127 0.0000 2,591.580
2

2,591.580
2

0.6313 2,607.363
5

Total 2.3612 21.0788 17.1638 0.0269 1.2899 1.2899 1.2127 1.2127 0.0000 2,591.580
2

2,591.580
2

0.6313 2,607.363
5

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.1776 4.5913 1.3131 9.9600e-
003

0.2505 0.0325 0.2830 0.0721 0.0311 0.1032 1,067.450
9

1,067.450
9

0.0900 1,069.699
8

Worker 0.9326 0.6463 6.1403 0.0172 1.7251 0.0123 1.7374 0.4576 0.0113 0.4689 1,715.518
9

1,715.518
9

0.0554 1,716.902
7

Total 1.1102 5.2375 7.4534 0.0272 1.9756 0.0448 2.0204 0.5297 0.0424 0.5721 2,782.969
8

2,782.969
8

0.1453 2,786.602
6

Mitigated Construction Off-Site
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3.4 Building Construction - 2020

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 2.1198 19.1860 16.8485 0.0269 1.1171 1.1171 1.0503 1.0503 2,553.063
1

2,553.063
1

0.6229 2,568.634
5

Total 2.1198 19.1860 16.8485 0.0269 1.1171 1.1171 1.0503 1.0503 2,553.063
1

2,553.063
1

0.6229 2,568.634
5

Unmitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.1448 4.1687 1.1796 9.8700e-
003

0.2505 0.0208 0.2713 0.0721 0.0199 0.0920 1,059.910
2

1,059.910
2

0.0853 1,062.042
4

Worker 0.8728 0.5830 5.6122 0.0167 1.7251 0.0121 1.7372 0.4576 0.0112 0.4687 1,661.377
1

1,661.377
1

0.0500 1,662.627
6

Total 1.0176 4.7517 6.7918 0.0265 1.9756 0.0329 2.0085 0.5297 0.0311 0.5607 2,721.287
3

2,721.287
3

0.1353 2,724.670
0

Unmitigated Construction Off-Site
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3.4 Building Construction - 2020

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 2.1198 19.1860 16.8485 0.0269 1.1171 1.1171 1.0503 1.0503 0.0000 2,553.063
1

2,553.063
1

0.6229 2,568.634
5

Total 2.1198 19.1860 16.8485 0.0269 1.1171 1.1171 1.0503 1.0503 0.0000 2,553.063
1

2,553.063
1

0.6229 2,568.634
5

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.1448 4.1687 1.1796 9.8700e-
003

0.2505 0.0208 0.2713 0.0721 0.0199 0.0920 1,059.910
2

1,059.910
2

0.0853 1,062.042
4

Worker 0.8728 0.5830 5.6122 0.0167 1.7251 0.0121 1.7372 0.4576 0.0112 0.4687 1,661.377
1

1,661.377
1

0.0500 1,662.627
6

Total 1.0176 4.7517 6.7918 0.0265 1.9756 0.0329 2.0085 0.5297 0.0311 0.5607 2,721.287
3

2,721.287
3

0.1353 2,724.670
0

Mitigated Construction Off-Site
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3.5 Architectural Coating - 2019

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Archit. Coating 21.1417 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.2664 1.8354 1.8413 2.9700e-
003

0.1288 0.1288 0.1288 0.1288 281.4481 281.4481 0.0238 282.0423

Total 21.4081 1.8354 1.8413 2.9700e-
003

0.1288 0.1288 0.1288 0.1288 281.4481 281.4481 0.0238 282.0423

Unmitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

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

Worker 0.1865 0.1293 1.2281 3.4400e-
003

0.3450 2.4600e-
003

0.3475 0.0915 2.2700e-
003

0.0938 343.1038 343.1038 0.0111 343.3806

Total 0.1865 0.1293 1.2281 3.4400e-
003

0.3450 2.4600e-
003

0.3475 0.0915 2.2700e-
003

0.0938 343.1038 343.1038 0.0111 343.3806

Unmitigated Construction Off-Site
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3.5 Architectural Coating - 2019

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Archit. Coating 21.1417 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.2664 1.8354 1.8413 2.9700e-
003

0.1288 0.1288 0.1288 0.1288 0.0000 281.4481 281.4481 0.0238 282.0423

Total 21.4081 1.8354 1.8413 2.9700e-
003

0.1288 0.1288 0.1288 0.1288 0.0000 281.4481 281.4481 0.0238 282.0423

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

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

Worker 0.1865 0.1293 1.2281 3.4400e-
003

0.3450 2.4600e-
003

0.3475 0.0915 2.2700e-
003

0.0938 343.1038 343.1038 0.0111 343.3806

Total 0.1865 0.1293 1.2281 3.4400e-
003

0.3450 2.4600e-
003

0.3475 0.0915 2.2700e-
003

0.0938 343.1038 343.1038 0.0111 343.3806

Mitigated Construction Off-Site

CalEEMod Version: CalEEMod.2016.3.2 Date: 2/26/2019 12:10 PMPage 18 of 29

4135.1 PA 61 - San Diego County APCD Air District, Winter



3.5 Architectural Coating - 2020

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Archit. Coating 21.1417 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.2422 1.6838 1.8314 2.9700e-
003

0.1109 0.1109 0.1109 0.1109 281.4481 281.4481 0.0218 281.9928

Total 21.3839 1.6838 1.8314 2.9700e-
003

0.1109 0.1109 0.1109 0.1109 281.4481 281.4481 0.0218 281.9928

Unmitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

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

Worker 0.1746 0.1166 1.1224 3.3300e-
003

0.3450 2.4200e-
003

0.3474 0.0915 2.2300e-
003

0.0938 332.2754 332.2754 0.0100 332.5255

Total 0.1746 0.1166 1.1224 3.3300e-
003

0.3450 2.4200e-
003

0.3474 0.0915 2.2300e-
003

0.0938 332.2754 332.2754 0.0100 332.5255

Unmitigated Construction Off-Site
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3.5 Architectural Coating - 2020

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Archit. Coating 21.1417 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.2422 1.6838 1.8314 2.9700e-
003

0.1109 0.1109 0.1109 0.1109 0.0000 281.4481 281.4481 0.0218 281.9928

Total 21.3839 1.6838 1.8314 2.9700e-
003

0.1109 0.1109 0.1109 0.1109 0.0000 281.4481 281.4481 0.0218 281.9928

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

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

Worker 0.1746 0.1166 1.1224 3.3300e-
003

0.3450 2.4200e-
003

0.3474 0.0915 2.2300e-
003

0.0938 332.2754 332.2754 0.0100 332.5255

Total 0.1746 0.1166 1.1224 3.3300e-
003

0.3450 2.4200e-
003

0.3474 0.0915 2.2300e-
003

0.0938 332.2754 332.2754 0.0100 332.5255

Mitigated Construction Off-Site
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3.6 Paving - 2020

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 1.3566 14.0656 14.6521 0.0228 0.7528 0.7528 0.6926 0.6926 2,207.733
4

2,207.733
4

0.7140 2,225.584
1

Paving 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 1.3566 14.0656 14.6521 0.0228 0.7528 0.7528 0.6926 0.6926 2,207.733
4

2,207.733
4

0.7140 2,225.584
1

Unmitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

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

Worker 0.0623 0.0416 0.4009 1.1900e-
003

0.1232 8.6000e-
004

0.1241 0.0327 8.0000e-
004

0.0335 118.6698 118.6698 3.5700e-
003

118.7591

Total 0.0623 0.0416 0.4009 1.1900e-
003

0.1232 8.6000e-
004

0.1241 0.0327 8.0000e-
004

0.0335 118.6698 118.6698 3.5700e-
003

118.7591

Unmitigated Construction Off-Site
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4.0 Operational Detail - Mobile

3.6 Paving - 2020

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 1.3566 14.0656 14.6521 0.0228 0.7528 0.7528 0.6926 0.6926 0.0000 2,207.733
4

2,207.733
4

0.7140 2,225.584
1

Paving 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 1.3566 14.0656 14.6521 0.0228 0.7528 0.7528 0.6926 0.6926 0.0000 2,207.733
4

2,207.733
4

0.7140 2,225.584
1

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

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

Worker 0.0623 0.0416 0.4009 1.1900e-
003

0.1232 8.6000e-
004

0.1241 0.0327 8.0000e-
004

0.0335 118.6698 118.6698 3.5700e-
003

118.7591

Total 0.0623 0.0416 0.4009 1.1900e-
003

0.1232 8.6000e-
004

0.1241 0.0327 8.0000e-
004

0.0335 118.6698 118.6698 3.5700e-
003

118.7591

Mitigated Construction Off-Site
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ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Mitigated 10.1066 37.7615 92.4620 0.2438 19.7592 0.2596 20.0188 5.2814 0.2434 5.5249 24,749.36
97

24,749.36
97

1.6032 24,789.45
01

Unmitigated 10.1066 37.7615 92.4620 0.2438 19.7592 0.2596 20.0188 5.2814 0.2434 5.5249 24,749.36
97

24,749.36
97

1.6032 24,789.45
01

4.1 Mitigation Measures Mobile

4.2 Trip Summary Information

4.3 Trip Type Information

Average Daily Trip Rate Unmitigated Mitigated

Land Use Weekday Saturday Sunday Annual VMT Annual VMT

Apartments Mid Rise 1,602.00 1,602.00 1602.00 3,003,401 3,003,401

City Park 9.50 9.50 9.50 14,662 14,662

Strip Mall 5,400.00 5,400.00 5400.00 6,299,748 6,299,748

Total 7,011.50 7,011.50 7,011.50 9,317,811 9,317,811

Miles Trip % Trip Purpose %

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

Apartments Mid Rise 5.80 5.80 5.80 41.60 18.80 39.60 86 11 3

City Park 5.80 5.80 5.80 33.00 48.00 19.00 66 28 6

Strip Mall 5.80 5.80 5.80 16.60 64.40 19.00 45 40 15
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5.0 Energy Detail

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

NaturalGas 
Mitigated

0.0616 0.5278 0.2358 3.3600e-
003

0.0425 0.0425 0.0425 0.0425 671.6595 671.6595 0.0129 0.0123 675.6508

NaturalGas 
Unmitigated

0.0616 0.5278 0.2358 3.3600e-
003

0.0425 0.0425 0.0425 0.0425 671.6595 671.6595 0.0129 0.0123 675.6508

5.1 Mitigation Measures Energy

4.4 Fleet Mix

Land Use LDA LDT1 LDT2 MDV LHD1 LHD2 MHD HHD OBUS UBUS MCY SBUS MH

Apartments Mid Rise 0.588316 0.042913 0.184449 0.110793 0.017294 0.005558 0.015534 0.023021 0.001902 0.002024 0.006181 0.000745 0.001271

City Park 0.588316 0.042913 0.184449 0.110793 0.017294 0.005558 0.015534 0.023021 0.001902 0.002024 0.006181 0.000745 0.001271

Strip Mall 0.588316 0.042913 0.184449 0.110793 0.017294 0.005558 0.015534 0.023021 0.001902 0.002024 0.006181 0.000745 0.001271

Historical Energy Use: N
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6.0 Area Detail

5.2 Energy by Land Use - NaturalGas

NaturalGa
s Use

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Land Use kBTU/yr lb/day lb/day

Apartments Mid 
Rise

5434.17 0.0586 0.5008 0.2131 3.2000e-
003

0.0405 0.0405 0.0405 0.0405 639.3146 639.3146 0.0123 0.0117 643.1137

City Park 0 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Strip Mall 274.932 2.9600e-
003

0.0270 0.0226 1.6000e-
004

2.0500e-
003

2.0500e-
003

2.0500e-
003

2.0500e-
003

32.3449 32.3449 6.2000e-
004

5.9000e-
004

32.5371

Total 0.0616 0.5278 0.2357 3.3600e-
003

0.0425 0.0425 0.0425 0.0425 671.6595 671.6595 0.0129 0.0123 675.6508

Unmitigated

NaturalGa
s Use

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Land Use kBTU/yr lb/day lb/day

Apartments Mid 
Rise

5.43417 0.0586 0.5008 0.2131 3.2000e-
003

0.0405 0.0405 0.0405 0.0405 639.3146 639.3146 0.0123 0.0117 643.1137

City Park 0 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Strip Mall 0.274932 2.9600e-
003

0.0270 0.0226 1.6000e-
004

2.0500e-
003

2.0500e-
003

2.0500e-
003

2.0500e-
003

32.3449 32.3449 6.2000e-
004

5.9000e-
004

32.5371

Total 0.0616 0.5278 0.2357 3.3600e-
003

0.0425 0.0425 0.0425 0.0425 671.6595 671.6595 0.0129 0.0123 675.6508

Mitigated
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6.1 Mitigation Measures Area

6.0 Area Detail

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Mitigated 8.5091 0.2557 22.1057 1.1600e-
003

0.1215 0.1215 0.1215 0.1215 0.0000 39.6734 39.6734 0.0387 0.0000 40.6409

Unmitigated 8.5091 0.2557 22.1057 1.1600e-
003

0.1215 0.1215 0.1215 0.1215 0.0000 39.6734 39.6734 0.0387 0.0000 40.6409
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6.2 Area by SubCategory

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

SubCategory lb/day lb/day

Architectural 
Coating

1.1585 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Consumer 
Products

6.6772 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Hearth 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Landscaping 0.6734 0.2557 22.1057 1.1600e-
003

0.1215 0.1215 0.1215 0.1215 39.6734 39.6734 0.0387 40.6409

Total 8.5091 0.2557 22.1057 1.1600e-
003

0.1215 0.1215 0.1215 0.1215 0.0000 39.6734 39.6734 0.0387 0.0000 40.6409

Unmitigated
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8.1 Mitigation Measures Waste

Institute Recycling and Composting Services

7.1 Mitigation Measures Water

7.0 Water Detail

8.0 Waste Detail

6.2 Area by SubCategory

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

SubCategory lb/day lb/day

Architectural 
Coating

1.1585 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Consumer 
Products

6.6772 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Hearth 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Landscaping 0.6734 0.2557 22.1057 1.1600e-
003

0.1215 0.1215 0.1215 0.1215 39.6734 39.6734 0.0387 40.6409

Total 8.5091 0.2557 22.1057 1.1600e-
003

0.1215 0.1215 0.1215 0.1215 0.0000 39.6734 39.6734 0.0387 0.0000 40.6409

Mitigated

9.0 Operational Offroad

Equipment Type Number Hours/Day Days/Year Horse Power Load Factor Fuel Type
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11.0 Vegetation

10.0 Stationary Equipment

Fire Pumps and Emergency Generators

Equipment Type Number Hours/Day Hours/Year Horse Power Load Factor Fuel Type

Boilers

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

User Defined Equipment

Equipment Type Number
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1.1 Land Usage

Land Uses Size Metric Lot Acreage Floor Surface Area Population

City Park 0.19 Acre 0.19 8,276.40 0

Apartments Mid Rise 267.00 Dwelling Unit 9.84 267,000.00 764

Strip Mall 45.00 1000sqft 4.63 45,000.00 0

1.2 Other Project Characteristics

Urbanization

Climate Zone

Urban

13

Wind Speed (m/s) Precipitation Freq (Days)2.6 40

1.3 User Entered Comments & Non-Default Data

1.0 Project Characteristics

Utility Company San Diego Gas & Electric

2020Operational Year

CO2 Intensity 
(lb/MWhr)

457.25 0.018CH4 Intensity 
(lb/MWhr)

0.004N2O Intensity 
(lb/MWhr)

4135.1 PA 61
San Diego County APCD Air District, Summer
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Project Characteristics - Energy intensity factors updated based on SDG&E renewable procurement
(457.25, 0.018, 0.004)

Land Use - Residential - 267 units
Commercial - 45,000 sf, 4.63 acres
Park - 0.19 acres
Total Site 14.66 acres

Construction Phase - Arch coatings simultaneous with building construction

Off-road Equipment - Paving defaults

Trips and VMT - 

On-road Fugitive Dust - 

Architectural Coating - SDAPCD Rule 67.0.1

Vehicle Trips - Residential - 6 trips/unit 
Commercial - 120 trips/ksf 
Park - 50 trips/acre 
5.8 mile trip length

Woodstoves - No woodstoves or fireplaces

Area Coating - SDAPCD Rule 67.0.1

Energy Use - 

Water And Wastewater - CalGreen - 20% decrease in indoor water use
Residential - 13,916,899.87
Retail - 2,666,610.78

Waste Mitigation - 

Table Name Column Name Default Value New Value

tblArchitecturalCoating EF_Nonresidential_Exterior 250.00 150.00

tblArchitecturalCoating EF_Nonresidential_Interior 250.00 100.00

tblArchitecturalCoating EF_Residential_Exterior 250.00 150.00

tblArchitecturalCoating EF_Residential_Interior 250.00 100.00

tblAreaCoating Area_EF_Nonresidential_Exterior 250 150

tblAreaCoating Area_EF_Nonresidential_Interior 250 100

tblAreaCoating Area_EF_Residential_Exterior 250 150
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tblAreaCoating Area_EF_Residential_Interior 250 100

tblConstructionPhase NumDays 20.00 200.00

tblFireplaces FireplaceDayYear 82.00 0.00

tblFireplaces FireplaceHourDay 3.00 0.00

tblFireplaces FireplaceWoodMass 3,078.40 0.00

tblFireplaces NumberGas 146.85 0.00

tblFireplaces NumberNoFireplace 26.70 267.00

tblFireplaces NumberWood 93.45 0.00

tblLandUse LotAcreage 7.03 9.84

tblLandUse LotAcreage 1.03 4.63

tblProjectCharacteristics CH4IntensityFactor 0.029 0.018

tblProjectCharacteristics CO2IntensityFactor 720.49 457.25

tblProjectCharacteristics N2OIntensityFactor 0.006 0.004

tblVehicleTrips CC_TL 7.30 5.80

tblVehicleTrips CC_TL 7.30 5.80

tblVehicleTrips CNW_TL 7.30 5.80

tblVehicleTrips CNW_TL 7.30 5.80

tblVehicleTrips CW_TL 9.50 5.80

tblVehicleTrips CW_TL 9.50 5.80

tblVehicleTrips HO_TL 7.50 5.80

tblVehicleTrips HS_TL 7.30 5.80

tblVehicleTrips HW_TL 10.80 5.80

tblVehicleTrips ST_TR 6.39 6.00

tblVehicleTrips ST_TR 22.75 50.00

tblVehicleTrips ST_TR 42.04 120.00

tblVehicleTrips SU_TR 5.86 6.00

tblVehicleTrips SU_TR 16.74 50.00
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2.0 Emissions Summary

tblVehicleTrips SU_TR 20.43 120.00

tblVehicleTrips WD_TR 6.65 6.00

tblVehicleTrips WD_TR 1.89 50.00

tblVehicleTrips WD_TR 44.32 120.00

tblWater IndoorWaterUseRate 17,396,124.84 13,916,899.87

tblWater IndoorWaterUseRate 3,333,263.47 2,666,610.78

tblWoodstoves NumberCatalytic 13.35 0.00

tblWoodstoves NumberNoncatalytic 13.35 0.00

tblWoodstoves WoodstoveDayYear 82.00 0.00

tblWoodstoves WoodstoveWoodMass 3,019.20 0.00
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2.1 Overall Construction (Maximum Daily Emission)

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Year lb/day lb/day

2019 24.9291 54.5750 33.9956 0.0638 18.2141 2.3914 20.6055 9.9699 2.2001 12.1700 0.0000 6,314.059
4

6,314.059
4

1.9482 0.0000 6,362.764
3

2020 24.5667 25.6650 26.8860 0.0613 2.3206 1.2629 3.5835 0.6212 1.1942 1.8154 0.0000 6,046.182
0

6,046.182
0

0.7883 0.0000 6,065.890
0

Maximum 24.9291 54.5750 33.9956 0.0638 18.2141 2.3914 20.6055 9.9699 2.2001 12.1700 0.0000 6,314.059
4

6,314.059
4

1.9482 0.0000 6,362.764
3

Unmitigated Construction

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Year lb/day lb/day

2019 24.9291 54.5750 33.9956 0.0638 18.2141 2.3914 20.6055 9.9699 2.2001 12.1700 0.0000 6,314.059
4

6,314.059
4

1.9482 0.0000 6,362.764
3

2020 24.5667 25.6650 26.8860 0.0613 2.3206 1.2629 3.5835 0.6212 1.1942 1.8154 0.0000 6,046.182
0

6,046.182
0

0.7883 0.0000 6,065.890
0

Maximum 24.9291 54.5750 33.9956 0.0638 18.2141 2.3914 20.6055 9.9699 2.2001 12.1700 0.0000 6,314.059
4

6,314.059
4

1.9482 0.0000 6,362.764
3

Mitigated Construction

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio-CO2 Total CO2 CH4 N20 CO2e

Percent 
Reduction

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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2.2 Overall Operational

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Area 8.5091 0.2557 22.1057 1.1600e-
003

0.1215 0.1215 0.1215 0.1215 0.0000 39.6734 39.6734 0.0387 0.0000 40.6409

Energy 0.0616 0.5278 0.2358 3.3600e-
003

0.0425 0.0425 0.0425 0.0425 671.6595 671.6595 0.0129 0.0123 675.6508

Mobile 10.4102 37.1496 89.1514 0.2575 19.7592 0.2563 20.0155 5.2814 0.2403 5.5217 26,152.49
96

26,152.49
96

1.5589 26,191.47
19

Total 18.9809 37.9330 111.4929 0.2620 19.7592 0.4204 20.1796 5.2814 0.4044 5.6858 0.0000 26,863.83
24

26,863.83
24

1.6105 0.0123 26,907.76
36

Unmitigated Operational

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Area 8.5091 0.2557 22.1057 1.1600e-
003

0.1215 0.1215 0.1215 0.1215 0.0000 39.6734 39.6734 0.0387 0.0000 40.6409

Energy 0.0616 0.5278 0.2358 3.3600e-
003

0.0425 0.0425 0.0425 0.0425 671.6595 671.6595 0.0129 0.0123 675.6508

Mobile 10.4102 37.1496 89.1514 0.2575 19.7592 0.2563 20.0155 5.2814 0.2403 5.5217 26,152.49
96

26,152.49
96

1.5589 26,191.47
19

Total 18.9809 37.9330 111.4929 0.2620 19.7592 0.4204 20.1796 5.2814 0.4044 5.6858 0.0000 26,863.83
24

26,863.83
24

1.6105 0.0123 26,907.76
36

Mitigated Operational
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3.0 Construction Detail

Construction Phase

Phase 
Number

Phase Name Phase Type Start Date End Date Num Days 
Week

Num Days Phase Description

1 Site Preparation Site Preparation 1/1/2019 1/14/2019 5 10

2 Grading Grading 1/15/2019 2/25/2019 5 30

3 Building Construction Building Construction 2/26/2019 4/20/2020 5 300

4 Architectural Coating Architectural Coating 7/16/2019 4/20/2020 5 200

5 Paving Paving 4/21/2020 5/18/2020 5 20

OffRoad Equipment

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio-CO2 Total CO2 CH4 N20 CO2e

Percent 
Reduction

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Residential Indoor: 540,675; Residential Outdoor: 180,225; Non-Residential Indoor: 67,500; Non-Residential Outdoor: 22,500; Striped Parking 
Area: 0 (Architectural Coating – sqft)

Acres of Grading (Site Preparation Phase): 0

Acres of Grading (Grading Phase): 75

Acres of Paving: 0
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Phase Name Offroad Equipment Type Amount Usage Hours Horse Power Load Factor

Site Preparation Rubber Tired Dozers 3 8.00 247 0.40

Site Preparation Tractors/Loaders/Backhoes 4 8.00 97 0.37

Grading Excavators 2 8.00 158 0.38

Grading Graders 1 8.00 187 0.41

Grading Rubber Tired Dozers 1 8.00 247 0.40

Grading Scrapers 2 8.00 367 0.48

Grading Tractors/Loaders/Backhoes 2 8.00 97 0.37

Building Construction Cranes 1 7.00 231 0.29

Building Construction Forklifts 3 8.00 89 0.20

Building Construction Generator Sets 1 8.00 84 0.74

Building Construction Tractors/Loaders/Backhoes 3 7.00 97 0.37

Building Construction Welders 1 8.00 46 0.45

Architectural Coating Air Compressors 1 6.00 78 0.48

Paving Pavers 2 8.00 130 0.42

Paving Paving Equipment 2 8.00 132 0.36

Paving Rollers 2 8.00 80 0.38

Trips and VMT

Phase Name Offroad Equipment 
Count

Worker Trip 
Number

Vendor Trip 
Number

Hauling Trip 
Number

Worker Trip 
Length

Vendor Trip 
Length

Hauling Trip 
Length

Worker Vehicle 
Class

Vendor 
Vehicle Class

Hauling 
Vehicle Class

Site Preparation 7 18.00 0.00 0.00 10.80 7.30 20.00 LD_Mix HDT_Mix HHDT

Grading 8 20.00 0.00 0.00 10.80 7.30 20.00 LD_Mix HDT_Mix HHDT

Building Construction 9 210.00 37.00 0.00 10.80 7.30 20.00 LD_Mix HDT_Mix HHDT

Architectural Coating 1 42.00 0.00 0.00 10.80 7.30 20.00 LD_Mix HDT_Mix HHDT

Paving 6 15.00 0.00 0.00 10.80 7.30 20.00 LD_Mix HDT_Mix HHDT
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3.2 Site Preparation - 2019

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Fugitive Dust 18.0663 0.0000 18.0663 9.9307 0.0000 9.9307 0.0000 0.0000

Off-Road 4.3350 45.5727 22.0630 0.0380 2.3904 2.3904 2.1991 2.1991 3,766.452
9

3,766.452
9

1.1917 3,796.244
5

Total 4.3350 45.5727 22.0630 0.0380 18.0663 2.3904 20.4566 9.9307 2.1991 12.1298 3,766.452
9

3,766.452
9

1.1917 3,796.244
5

Unmitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

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

Worker 0.0707 0.0493 0.5569 1.5700e-
003

0.1479 1.0500e-
003

0.1489 0.0392 9.7000e-
004

0.0402 156.6359 156.6359 5.0000e-
003

156.7610

Total 0.0707 0.0493 0.5569 1.5700e-
003

0.1479 1.0500e-
003

0.1489 0.0392 9.7000e-
004

0.0402 156.6359 156.6359 5.0000e-
003

156.7610

Unmitigated Construction Off-Site

3.1 Mitigation Measures Construction
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3.2 Site Preparation - 2019

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Fugitive Dust 18.0663 0.0000 18.0663 9.9307 0.0000 9.9307 0.0000 0.0000

Off-Road 4.3350 45.5727 22.0630 0.0380 2.3904 2.3904 2.1991 2.1991 0.0000 3,766.452
9

3,766.452
9

1.1917 3,796.244
5

Total 4.3350 45.5727 22.0630 0.0380 18.0663 2.3904 20.4566 9.9307 2.1991 12.1298 0.0000 3,766.452
9

3,766.452
9

1.1917 3,796.244
5

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

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

Worker 0.0707 0.0493 0.5569 1.5700e-
003

0.1479 1.0500e-
003

0.1489 0.0392 9.7000e-
004

0.0402 156.6359 156.6359 5.0000e-
003

156.7610

Total 0.0707 0.0493 0.5569 1.5700e-
003

0.1479 1.0500e-
003

0.1489 0.0392 9.7000e-
004

0.0402 156.6359 156.6359 5.0000e-
003

156.7610

Mitigated Construction Off-Site
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3.3 Grading - 2019

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Fugitive Dust 8.6733 0.0000 8.6733 3.5965 0.0000 3.5965 0.0000 0.0000

Off-Road 4.7389 54.5202 33.3768 0.0620 2.3827 2.3827 2.1920 2.1920 6,140.019
5

6,140.019
5

1.9426 6,188.585
4

Total 4.7389 54.5202 33.3768 0.0620 8.6733 2.3827 11.0560 3.5965 2.1920 5.7885 6,140.019
5

6,140.019
5

1.9426 6,188.585
4

Unmitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

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

Worker 0.0785 0.0548 0.6188 1.7500e-
003

0.1643 1.1700e-
003

0.1655 0.0436 1.0800e-
003

0.0447 174.0399 174.0399 5.5600e-
003

174.1789

Total 0.0785 0.0548 0.6188 1.7500e-
003

0.1643 1.1700e-
003

0.1655 0.0436 1.0800e-
003

0.0447 174.0399 174.0399 5.5600e-
003

174.1789

Unmitigated Construction Off-Site
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3.3 Grading - 2019

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Fugitive Dust 8.6733 0.0000 8.6733 3.5965 0.0000 3.5965 0.0000 0.0000

Off-Road 4.7389 54.5202 33.3768 0.0620 2.3827 2.3827 2.1920 2.1920 0.0000 6,140.019
5

6,140.019
5

1.9426 6,188.585
4

Total 4.7389 54.5202 33.3768 0.0620 8.6733 2.3827 11.0560 3.5965 2.1920 5.7885 0.0000 6,140.019
5

6,140.019
5

1.9426 6,188.585
4

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

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

Worker 0.0785 0.0548 0.6188 1.7500e-
003

0.1643 1.1700e-
003

0.1655 0.0436 1.0800e-
003

0.0447 174.0399 174.0399 5.5600e-
003

174.1789

Total 0.0785 0.0548 0.6188 1.7500e-
003

0.1643 1.1700e-
003

0.1655 0.0436 1.0800e-
003

0.0447 174.0399 174.0399 5.5600e-
003

174.1789

Mitigated Construction Off-Site
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3.4 Building Construction - 2019

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 2.3612 21.0788 17.1638 0.0269 1.2899 1.2899 1.2127 1.2127 2,591.580
2

2,591.580
2

0.6313 2,607.363
5

Total 2.3612 21.0788 17.1638 0.0269 1.2899 1.2899 1.2127 1.2127 2,591.580
2

2,591.580
2

0.6313 2,607.363
5

Unmitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.1703 4.5875 1.1844 0.0102 0.2505 0.0319 0.2824 0.0721 0.0305 0.1026 1,095.261
5

1,095.261
5

0.0846 1,097.375
6

Worker 0.8246 0.5755 6.4977 0.0184 1.7251 0.0123 1.7374 0.4576 0.0113 0.4689 1,827.419
2

1,827.419
2

0.0584 1,828.878
1

Total 0.9949 5.1630 7.6820 0.0286 1.9756 0.0442 2.0198 0.5297 0.0419 0.5716 2,922.680
8

2,922.680
8

0.1429 2,926.253
6

Unmitigated Construction Off-Site
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3.4 Building Construction - 2019

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 2.3612 21.0788 17.1638 0.0269 1.2899 1.2899 1.2127 1.2127 0.0000 2,591.580
2

2,591.580
2

0.6313 2,607.363
5

Total 2.3612 21.0788 17.1638 0.0269 1.2899 1.2899 1.2127 1.2127 0.0000 2,591.580
2

2,591.580
2

0.6313 2,607.363
5

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.1703 4.5875 1.1844 0.0102 0.2505 0.0319 0.2824 0.0721 0.0305 0.1026 1,095.261
5

1,095.261
5

0.0846 1,097.375
6

Worker 0.8246 0.5755 6.4977 0.0184 1.7251 0.0123 1.7374 0.4576 0.0113 0.4689 1,827.419
2

1,827.419
2

0.0584 1,828.878
1

Total 0.9949 5.1630 7.6820 0.0286 1.9756 0.0442 2.0198 0.5297 0.0419 0.5716 2,922.680
8

2,922.680
8

0.1429 2,926.253
6

Mitigated Construction Off-Site

CalEEMod Version: CalEEMod.2016.3.2 Date: 2/26/2019 12:08 PMPage 14 of 29

4135.1 PA 61 - San Diego County APCD Air District, Summer



3.4 Building Construction - 2020

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 2.1198 19.1860 16.8485 0.0269 1.1171 1.1171 1.0503 1.0503 2,553.063
1

2,553.063
1

0.6229 2,568.634
5

Total 2.1198 19.1860 16.8485 0.0269 1.1171 1.1171 1.0503 1.0503 2,553.063
1

2,553.063
1

0.6229 2,568.634
5

Unmitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.1383 4.1721 1.0629 0.0101 0.2505 0.0204 0.2709 0.0721 0.0195 0.0916 1,087.948
3

1,087.948
3

0.0803 1,089.954
8

Worker 0.7706 0.5192 5.9526 0.0178 1.7251 0.0121 1.7372 0.4576 0.0112 0.4687 1,769.768
8

1,769.768
8

0.0528 1,771.089
9

Total 0.9089 4.6913 7.0155 0.0279 1.9756 0.0325 2.0081 0.5297 0.0307 0.5604 2,857.717
1

2,857.717
1

0.1331 2,861.044
7

Unmitigated Construction Off-Site
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3.4 Building Construction - 2020

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 2.1198 19.1860 16.8485 0.0269 1.1171 1.1171 1.0503 1.0503 0.0000 2,553.063
1

2,553.063
1

0.6229 2,568.634
5

Total 2.1198 19.1860 16.8485 0.0269 1.1171 1.1171 1.0503 1.0503 0.0000 2,553.063
1

2,553.063
1

0.6229 2,568.634
5

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.1383 4.1721 1.0629 0.0101 0.2505 0.0204 0.2709 0.0721 0.0195 0.0916 1,087.948
3

1,087.948
3

0.0803 1,089.954
8

Worker 0.7706 0.5192 5.9526 0.0178 1.7251 0.0121 1.7372 0.4576 0.0112 0.4687 1,769.768
8

1,769.768
8

0.0528 1,771.089
9

Total 0.9089 4.6913 7.0155 0.0279 1.9756 0.0325 2.0081 0.5297 0.0307 0.5604 2,857.717
1

2,857.717
1

0.1331 2,861.044
7

Mitigated Construction Off-Site

CalEEMod Version: CalEEMod.2016.3.2 Date: 2/26/2019 12:08 PMPage 16 of 29

4135.1 PA 61 - San Diego County APCD Air District, Summer



3.5 Architectural Coating - 2019

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Archit. Coating 21.1417 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.2664 1.8354 1.8413 2.9700e-
003

0.1288 0.1288 0.1288 0.1288 281.4481 281.4481 0.0238 282.0423

Total 21.4081 1.8354 1.8413 2.9700e-
003

0.1288 0.1288 0.1288 0.1288 281.4481 281.4481 0.0238 282.0423

Unmitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

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

Worker 0.1649 0.1151 1.2995 3.6700e-
003

0.3450 2.4600e-
003

0.3475 0.0915 2.2700e-
003

0.0938 365.4839 365.4839 0.0117 365.7756

Total 0.1649 0.1151 1.2995 3.6700e-
003

0.3450 2.4600e-
003

0.3475 0.0915 2.2700e-
003

0.0938 365.4839 365.4839 0.0117 365.7756

Unmitigated Construction Off-Site
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3.5 Architectural Coating - 2019

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Archit. Coating 21.1417 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.2664 1.8354 1.8413 2.9700e-
003

0.1288 0.1288 0.1288 0.1288 0.0000 281.4481 281.4481 0.0238 282.0423

Total 21.4081 1.8354 1.8413 2.9700e-
003

0.1288 0.1288 0.1288 0.1288 0.0000 281.4481 281.4481 0.0238 282.0423

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

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

Worker 0.1649 0.1151 1.2995 3.6700e-
003

0.3450 2.4600e-
003

0.3475 0.0915 2.2700e-
003

0.0938 365.4839 365.4839 0.0117 365.7756

Total 0.1649 0.1151 1.2995 3.6700e-
003

0.3450 2.4600e-
003

0.3475 0.0915 2.2700e-
003

0.0938 365.4839 365.4839 0.0117 365.7756

Mitigated Construction Off-Site
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3.5 Architectural Coating - 2020

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Archit. Coating 21.1417 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.2422 1.6838 1.8314 2.9700e-
003

0.1109 0.1109 0.1109 0.1109 281.4481 281.4481 0.0218 281.9928

Total 21.3839 1.6838 1.8314 2.9700e-
003

0.1109 0.1109 0.1109 0.1109 281.4481 281.4481 0.0218 281.9928

Unmitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

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

Worker 0.1541 0.1038 1.1905 3.5500e-
003

0.3450 2.4200e-
003

0.3474 0.0915 2.2300e-
003

0.0938 353.9538 353.9538 0.0106 354.2180

Total 0.1541 0.1038 1.1905 3.5500e-
003

0.3450 2.4200e-
003

0.3474 0.0915 2.2300e-
003

0.0938 353.9538 353.9538 0.0106 354.2180

Unmitigated Construction Off-Site
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3.5 Architectural Coating - 2020

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Archit. Coating 21.1417 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.2422 1.6838 1.8314 2.9700e-
003

0.1109 0.1109 0.1109 0.1109 0.0000 281.4481 281.4481 0.0218 281.9928

Total 21.3839 1.6838 1.8314 2.9700e-
003

0.1109 0.1109 0.1109 0.1109 0.0000 281.4481 281.4481 0.0218 281.9928

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

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

Worker 0.1541 0.1038 1.1905 3.5500e-
003

0.3450 2.4200e-
003

0.3474 0.0915 2.2300e-
003

0.0938 353.9538 353.9538 0.0106 354.2180

Total 0.1541 0.1038 1.1905 3.5500e-
003

0.3450 2.4200e-
003

0.3474 0.0915 2.2300e-
003

0.0938 353.9538 353.9538 0.0106 354.2180

Mitigated Construction Off-Site
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3.6 Paving - 2020

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 1.3566 14.0656 14.6521 0.0228 0.7528 0.7528 0.6926 0.6926 2,207.733
4

2,207.733
4

0.7140 2,225.584
1

Paving 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 1.3566 14.0656 14.6521 0.0228 0.7528 0.7528 0.6926 0.6926 2,207.733
4

2,207.733
4

0.7140 2,225.584
1

Unmitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

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

Worker 0.0550 0.0371 0.4252 1.2700e-
003

0.1232 8.6000e-
004

0.1241 0.0327 8.0000e-
004

0.0335 126.4121 126.4121 3.7700e-
003

126.5064

Total 0.0550 0.0371 0.4252 1.2700e-
003

0.1232 8.6000e-
004

0.1241 0.0327 8.0000e-
004

0.0335 126.4121 126.4121 3.7700e-
003

126.5064

Unmitigated Construction Off-Site
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4.0 Operational Detail - Mobile

3.6 Paving - 2020

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 1.3566 14.0656 14.6521 0.0228 0.7528 0.7528 0.6926 0.6926 0.0000 2,207.733
4

2,207.733
4

0.7140 2,225.584
1

Paving 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 1.3566 14.0656 14.6521 0.0228 0.7528 0.7528 0.6926 0.6926 0.0000 2,207.733
4

2,207.733
4

0.7140 2,225.584
1

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

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

Worker 0.0550 0.0371 0.4252 1.2700e-
003

0.1232 8.6000e-
004

0.1241 0.0327 8.0000e-
004

0.0335 126.4121 126.4121 3.7700e-
003

126.5064

Total 0.0550 0.0371 0.4252 1.2700e-
003

0.1232 8.6000e-
004

0.1241 0.0327 8.0000e-
004

0.0335 126.4121 126.4121 3.7700e-
003

126.5064

Mitigated Construction Off-Site
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ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Mitigated 10.4102 37.1496 89.1514 0.2575 19.7592 0.2563 20.0155 5.2814 0.2403 5.5217 26,152.49
96

26,152.49
96

1.5589 26,191.47
19

Unmitigated 10.4102 37.1496 89.1514 0.2575 19.7592 0.2563 20.0155 5.2814 0.2403 5.5217 26,152.49
96

26,152.49
96

1.5589 26,191.47
19

4.1 Mitigation Measures Mobile

4.2 Trip Summary Information

4.3 Trip Type Information

Average Daily Trip Rate Unmitigated Mitigated

Land Use Weekday Saturday Sunday Annual VMT Annual VMT

Apartments Mid Rise 1,602.00 1,602.00 1602.00 3,003,401 3,003,401

City Park 9.50 9.50 9.50 14,662 14,662

Strip Mall 5,400.00 5,400.00 5400.00 6,299,748 6,299,748

Total 7,011.50 7,011.50 7,011.50 9,317,811 9,317,811

Miles Trip % Trip Purpose %

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

Apartments Mid Rise 5.80 5.80 5.80 41.60 18.80 39.60 86 11 3

City Park 5.80 5.80 5.80 33.00 48.00 19.00 66 28 6

Strip Mall 5.80 5.80 5.80 16.60 64.40 19.00 45 40 15
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5.0 Energy Detail

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

NaturalGas 
Mitigated

0.0616 0.5278 0.2358 3.3600e-
003

0.0425 0.0425 0.0425 0.0425 671.6595 671.6595 0.0129 0.0123 675.6508

NaturalGas 
Unmitigated

0.0616 0.5278 0.2358 3.3600e-
003

0.0425 0.0425 0.0425 0.0425 671.6595 671.6595 0.0129 0.0123 675.6508

5.1 Mitigation Measures Energy

4.4 Fleet Mix

Land Use LDA LDT1 LDT2 MDV LHD1 LHD2 MHD HHD OBUS UBUS MCY SBUS MH

Apartments Mid Rise 0.588316 0.042913 0.184449 0.110793 0.017294 0.005558 0.015534 0.023021 0.001902 0.002024 0.006181 0.000745 0.001271

City Park 0.588316 0.042913 0.184449 0.110793 0.017294 0.005558 0.015534 0.023021 0.001902 0.002024 0.006181 0.000745 0.001271

Strip Mall 0.588316 0.042913 0.184449 0.110793 0.017294 0.005558 0.015534 0.023021 0.001902 0.002024 0.006181 0.000745 0.001271

Historical Energy Use: N
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6.0 Area Detail

5.2 Energy by Land Use - NaturalGas

NaturalGa
s Use

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Land Use kBTU/yr lb/day lb/day

Apartments Mid 
Rise

5434.17 0.0586 0.5008 0.2131 3.2000e-
003

0.0405 0.0405 0.0405 0.0405 639.3146 639.3146 0.0123 0.0117 643.1137

City Park 0 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Strip Mall 274.932 2.9600e-
003

0.0270 0.0226 1.6000e-
004

2.0500e-
003

2.0500e-
003

2.0500e-
003

2.0500e-
003

32.3449 32.3449 6.2000e-
004

5.9000e-
004

32.5371

Total 0.0616 0.5278 0.2357 3.3600e-
003

0.0425 0.0425 0.0425 0.0425 671.6595 671.6595 0.0129 0.0123 675.6508

Unmitigated

NaturalGa
s Use

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Land Use kBTU/yr lb/day lb/day

Apartments Mid 
Rise

5.43417 0.0586 0.5008 0.2131 3.2000e-
003

0.0405 0.0405 0.0405 0.0405 639.3146 639.3146 0.0123 0.0117 643.1137

City Park 0 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Strip Mall 0.274932 2.9600e-
003

0.0270 0.0226 1.6000e-
004

2.0500e-
003

2.0500e-
003

2.0500e-
003

2.0500e-
003

32.3449 32.3449 6.2000e-
004

5.9000e-
004

32.5371

Total 0.0616 0.5278 0.2357 3.3600e-
003

0.0425 0.0425 0.0425 0.0425 671.6595 671.6595 0.0129 0.0123 675.6508

Mitigated
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6.1 Mitigation Measures Area

6.0 Area Detail

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Mitigated 8.5091 0.2557 22.1057 1.1600e-
003

0.1215 0.1215 0.1215 0.1215 0.0000 39.6734 39.6734 0.0387 0.0000 40.6409

Unmitigated 8.5091 0.2557 22.1057 1.1600e-
003

0.1215 0.1215 0.1215 0.1215 0.0000 39.6734 39.6734 0.0387 0.0000 40.6409
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6.2 Area by SubCategory

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

SubCategory lb/day lb/day

Architectural 
Coating

1.1585 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Consumer 
Products

6.6772 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Hearth 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Landscaping 0.6734 0.2557 22.1057 1.1600e-
003

0.1215 0.1215 0.1215 0.1215 39.6734 39.6734 0.0387 40.6409

Total 8.5091 0.2557 22.1057 1.1600e-
003

0.1215 0.1215 0.1215 0.1215 0.0000 39.6734 39.6734 0.0387 0.0000 40.6409

Unmitigated
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8.1 Mitigation Measures Waste

Institute Recycling and Composting Services

7.1 Mitigation Measures Water

7.0 Water Detail

8.0 Waste Detail

6.2 Area by SubCategory

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

SubCategory lb/day lb/day

Architectural 
Coating

1.1585 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Consumer 
Products

6.6772 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Hearth 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Landscaping 0.6734 0.2557 22.1057 1.1600e-
003

0.1215 0.1215 0.1215 0.1215 39.6734 39.6734 0.0387 40.6409

Total 8.5091 0.2557 22.1057 1.1600e-
003

0.1215 0.1215 0.1215 0.1215 0.0000 39.6734 39.6734 0.0387 0.0000 40.6409

Mitigated

9.0 Operational Offroad

Equipment Type Number Hours/Day Days/Year Horse Power Load Factor Fuel Type
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11.0 Vegetation

10.0 Stationary Equipment

Fire Pumps and Emergency Generators

Equipment Type Number Hours/Day Hours/Year Horse Power Load Factor Fuel Type

Boilers

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

User Defined Equipment

Equipment Type Number
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 Air Quality Analysis  

California Terraces Planning Area 61 Project  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ATTACHMENT 2 

Health Risk Assessment Calculations 



4135.1 California Terraces PA61

Cancer Risk Calculation

Max Concentration: 0.04019

Onsite Maximum Exposure Standard Worker

3rd Trimester 0<2 2<9 2<16 16<30 16-70 16-70

Cair 4.02E-02 4.02E-02 4.02E-02 4.02E-02 4.02E-02 4.02E-02 0.04019

DBR 361 1090 861 745 335 290 1

A 1 1 1 1 1 1 230

EF 0.96 0.96 0.96 0.96 0.96 0.96 1

Dose-air 1.39E-05 4.21E-05 3.32E-05 2.87E-05 1.29E-05 1.12E-05 0.68

CPF 1.10 1.10 1.10 1.10 1.10 1.10 0.0000

ASF 10 10 3 3 1 1 1.10

ED 0.25 2 7 14 14 54 1

AT 70 70 70 70 70 70 25

FAH 0.85 0.85 0.72 0.72 0.73 0.73 70

Risk in 1 mill 0.47 11.23 7.89 13.66 2.08 6.93 2.47

5.00 5.00 5.00 5.00 5.00 5.00 5.0

Chronic Exposure 0.0080 0.0080 0.0080 0.0080 0.0080 0.0080 0.0080

0-9 19.59 9.25

0-30 27.43 30.25

0-70 32.29 70.25

Resident



4135.1 California Terraces PA61

HRA Traffic

SANDAG Series 13 Traffic Data

Segment 2012 2020 2035 2050

SR 905 WB 35,200 38,600 48,500 58,500

SR 905 WB Off-Ramp 500 1,700 3,200 4,900

SR 905 WB On-Ramp 4,400 7,500 12,600 11,700

SR 905 EB 37,100 39,300 48,200 49,800

SR 905 EB Off-Ramp 5,000 7,500 11,400 10,600

SR 905 EB On-Ramp 400 2,000 4,300 4,000

Total 82,600 96,600 128,200 139,500

Caltrans Truck Report T1 T2 Total

Segment Total Trucks 2 3 4 5+ 3+

SR-905 at I-805 B 64,000 5,184 2,685 809 161 1,529 2,499

SR-905 at I-805 A 79,000 9,392 3,213 923 378 4,878 6,179

Sum 143,000 14,576 5,900 1,735 543 6,407 8,678

Ratios 89.81% 10.19% 4.13% 0.0121     0.0038     0.0448     6.07%

SANDAG 2050 Series 13 Average 111,725

CT-EMFAC 2018 2020 2035 2050

DPM Emission 374.00 241.30 42.20 33.4 g/day

DPM Emission 0.0043287 0.002793 0.000488 0.000387 g/s

Average Emission Rate 0.00199913 g/s

Volume Source Dimension 60.000 meters

Volume Source Dimension 182.88 feet

Volume Source Dimension 0.0346 miles

T2 Trucks

Traffic Year



3_PA61.sum.txt
� *** AERMOD ‐ VERSION 16216r ***   *** C:\AERSCREEN\4135.1\PA61\PA61.isc         
                          ***        06/04/18
 *** AERMET ‐ VERSION  16216 ***   ***                                             
                        ***        15:44:24
                                                                                   
                                   PAGE   1
 *** MODELOPTs:    RegDFAULT  CONC  ELEV  URBAN  ADJ_U*

                                            ***     MODEL SETUP OPTIONS SUMMARY    
  ***
 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ 
‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐

 **Model Is Setup For Calculation of Average CONCentration Values.
  
   ‐‐  DEPOSITION LOGIC  ‐‐
 **NO GAS DEPOSITION Data Provided.
 **NO PARTICLE DEPOSITION Data Provided.
 **Model Uses NO DRY DEPLETION.  DRYDPLT  =  F
 **Model Uses NO WET DEPLETION.  WETDPLT  =  F
  
 **Model Uses URBAN Dispersion Algorithm for the SBL for    38 Source(s),
   for Total of    1 Urban Area(s):
   Urban Population =      3000.0 ;  Urban Roughness Length =  1.000 m
  
 **Model Uses Regulatory DEFAULT Options:
         1. Stack‐tip Downwash.
         2. Model Accounts for ELEVated Terrain Effects.
         3. Use Calms Processing Routine.
         4. Use Missing Data Processing Routine.
         5. No Exponential Decay.
         6. Urban Roughness Length of 1.0 Meter Assumed.
  
 **Other Options Specified:
         ADJ_U*   ‐ Use ADJ_U* BETA option for SBL in AERMET
         CCVR_Sub ‐ Meteorological data includes CCVR substitutions
         TEMP_Sub ‐ Meteorological data includes TEMP substitutions
  
 **Model Assumes No FLAGPOLE Receptor Heights.
  
 **The User Specified a Pollutant Type of:  PM_2.5  
  
 **Model Calculates ANNUAL Averages Only
  
 **This Run Includes:     38 Source(s);       1 Source Group(s); and    1774 
Receptor(s)

                with:      0 POINT(s), including

Page 1



3_PA61.sum.txt
                           0 POINTCAP(s) and      0 POINTHOR(s)
                 and:     38 VOLUME source(s)
                 and:      0 AREA type source(s)
                 and:      0 LINE source(s)
                 and:      0 OPENPIT source(s)
                 and:      0 BUOYANT LINE source(s) with      0 line(s)

  
 **Model Set To Continue RUNning After the Setup Testing.

 **The AERMET Input Meteorological Data Version Date:  16216
  
 **Output Options Selected:
          Model Outputs Tables of ANNUAL Averages by Receptor
          Model Outputs External File(s) of High Values for Plotting (PLOTFILE 
Keyword)
          Model Outputs Separate Summary File of High Ranked Values (SUMMFILE 
Keyword)
  
 **NOTE:  The Following Flags May Appear Following CONC Values:  c for Calm Hours
                                                                 m for Missing 
Hours
                                                                 b for Both Calm 
and Missing Hours
  
 **Misc. Inputs:  Base Elev. for Pot. Temp. Profile (m MSL) =    49.00 ;  Decay 
Coef. =    0.000     ;  Rot. Angle =     0.0
                  Emission Units = GRAMS/SEC                                ;  
Emission Rate Unit Factor =   0.10000E+07
                  Output Units   = MICROGRAMS/M**3                         
  
 **Approximate Storage Requirements of Model =      3.7 MB of RAM.
  
 **Detailed Error/Message File:   PA61.err                                         
                                              
 **File for Summary of Results:   PA61.sum                                         
                                              
� *** AERMOD ‐ VERSION 16216r ***   *** C:\AERSCREEN\4135.1\PA61\PA61.isc         
                          ***        06/04/18
 *** AERMET ‐ VERSION  16216 ***   ***                                             
                        ***        15:44:24
                                                                                   
                                   PAGE   2
 *** MODELOPTs:    RegDFAULT  CONC  ELEV  URBAN  ADJ_U*

                                            *** METEOROLOGICAL DAYS SELECTED FOR 
PROCESSING ***
                                                               (1=YES; 0=NO)
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            1 1 1 1 1 1 1 1 1 1   1 1 1 1 1 1 1 1 1 1   1 1 1 1 1 1 1 1 1 1   1 1 1
1 1 1 1 1 1 1   1 1 1 1 1 1 1 1 1 1
            1 1 1 1 1 1 1 1 1 1   1 1 1 1 1 1 1 1 1 1   1 1 1 1 1 1 1 1 1 1   1 1 1
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1 1 1 1 1 1 1   1 1 1 1 1 1 1 1 1 1
            1 1 1 1 1 1 1 1 1 1   1 1 1 1 1 1 1 1 1 1   1 1 1 1 1 1 1 1 1 1   1 1 1
1 1 1 1 1 1 1   1 1 1 1 1 1 1 1 1 1
            1 1 1 1 1 1 1 1 1 1   1 1 1 1 1

                NOTE:  METEOROLOGICAL DATA ACTUALLY PROCESSED WILL ALSO DEPEND ON 
WHAT IS INCLUDED IN THE DATA FILE.

                                  *** UPPER BOUND OF FIRST THROUGH FIFTH WIND SPEED
CATEGORIES ***
                                                            (METERS/SEC)

                                                 1.54,   3.09,   5.14,   8.23,  
10.80,
� *** AERMOD ‐ VERSION 16216r ***   *** C:\AERSCREEN\4135.1\PA61\PA61.isc         
                          ***        06/04/18
 *** AERMET ‐ VERSION  16216 ***   ***                                             
                        ***        15:44:24
                                                                                   
                                   PAGE   3
 *** MODELOPTs:    RegDFAULT  CONC  ELEV  URBAN  ADJ_U*

                                    *** UP TO THE FIRST 24 HOURS OF METEOROLOGICAL 
DATA ***

   Surface file:   N:\AIR_GHG_NOISE_Technical\001_AIR\HRA\AERMOD Met Data\Chula 
Vista 2010‐2012\CVA   Met Version:  16216
   Profile file:   N:\AIR_GHG_NOISE_Technical\001_AIR\HRA\AERMOD Met Data\Chula 
Vista 2010‐2012\CVA
   Surface format: FREE                                                            
                                        
   Profile format: FREE                                                            
                                        
   Surface station no.:    23188                  Upper air station no.:     3190
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3_PA61.sum.txt
                  Name: SAN_DIEGO/LINDBERGH_FIELD                  Name: UNKNOWN   
                             
                  Year:   2010                                     Year:   2010

 First 24 hours of scalar data
 YR MO DY JDY HR     H0     U*     W*  DT/DZ ZICNV ZIMCH  M‐O LEN    Z0  BOWEN 
ALBEDO  REF WS   WD     HT  REF TA     HT
‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ 
 10 01 01   1 01   ‐5.7  0.108 ‐9.000 ‐9.000 ‐999.   85.     20.1  0.42   1.07   
1.00    0.89   48.   10.0  283.1   10.0
 10 01 01   1 02   ‐6.5  0.116 ‐9.000 ‐9.000 ‐999.   94.     21.6  0.48   1.07   
1.00    0.89   62.   10.0  283.1   10.0
 10 01 01   1 03   ‐5.7  0.108 ‐9.000 ‐9.000 ‐999.   85.     20.1  0.42   1.07   
1.00    0.89   45.   10.0  282.5   10.0
 10 01 01   1 04   ‐6.5  0.116 ‐9.000 ‐9.000 ‐999.   94.     21.5  0.48   1.07   
1.00    0.89   79.   10.0  281.9   10.0
 10 01 01   1 05   ‐1.8  0.072 ‐9.000 ‐9.000 ‐999.   47.     19.3  0.34   1.07   
1.00    0.44  356.   10.0  280.9   10.0
 10 01 01   1 06   ‐5.7  0.108 ‐9.000 ‐9.000 ‐999.   85.     20.0  0.42   1.07   
1.00    0.89   45.   10.0  280.9   10.0
 10 01 01   1 07   ‐5.7  0.108 ‐9.000 ‐9.000 ‐999.   85.     20.1  0.42   1.07   
1.00    0.89   47.   10.0  281.9   10.0
 10 01 01   1 08   ‐4.9  0.117 ‐9.000 ‐9.000 ‐999.   97.     29.7  0.48   1.07   
0.49    0.89   78.   10.0  282.5   10.0
 10 01 01   1 09   20.0  0.132  0.299  0.009   48.  115.    ‐10.4  0.25   1.07   
0.30    0.89   24.   10.0  286.4   10.0
 10 01 01   1 10   62.9  0.163  0.574  0.009  109.  158.     ‐6.3  0.34   1.07   
0.23    0.89  351.   10.0  288.1   10.0
 10 01 01   1 11   61.6  0.261  0.739  0.008  237.  320.    ‐26.1  0.35   1.07   
0.21    1.78  311.   10.0  290.9   10.0
 10 01 01   1 12   70.0  0.312  0.881  0.008  354.  419.    ‐39.4  0.35   1.07   
0.20    2.23  313.   10.0  292.5   10.0
 10 01 01   1 13   69.3  0.264  0.945  0.008  441.  326.    ‐23.9  0.35   1.07   
0.20    1.78  305.   10.0  293.6   10.0
 10 01 01   1 14   59.8  0.310  0.942  0.008  504.  414.    ‐44.9  0.35   1.07   
0.21    2.23  278.   10.0  294.8   10.0
 10 01 01   1 15   40.5  0.398  0.847  0.008  541.  603.   ‐140.6  0.35   1.07   
0.24    3.12  289.   10.0  293.1   10.0
 10 01 01   1 16   21.6  0.290  0.694  0.008  558.  382.   ‐101.6  0.35   1.07   
0.33    2.23  296.   10.0  291.4   10.0
 10 01 01   1 17  ‐10.6  0.154 ‐9.000 ‐9.000 ‐999.  157.     30.7  0.34   1.07   
0.60    1.34  337.   10.0  291.4   10.0
 10 01 01   1 18  ‐11.2  0.153 ‐9.000 ‐9.000 ‐999.  143.     28.9  0.34   1.07   
1.00    1.34  337.   10.0  290.4   10.0
 10 01 01   1 19   ‐2.0  0.075 ‐9.000 ‐9.000 ‐999.   51.     18.6  0.47   1.07   
1.00    0.44  252.   10.0  288.6   10.0
 10 01 01   1 20   ‐1.9  0.074 ‐9.000 ‐9.000 ‐999.   48.     18.8  0.43   1.07   
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1.00    0.44  113.   10.0  287.5   10.0
 10 01 01   1 21   ‐4.4  0.095 ‐9.000 ‐9.000 ‐999.   70.     17.6  0.28   1.07   
1.00    0.89  122.   10.0  286.9   10.0
 10 01 01   1 22  ‐13.4  0.168 ‐9.000 ‐9.000 ‐999.  166.     32.2  0.43   1.07   
1.00    1.34   99.   10.0  286.4   10.0
 10 01 01   1 23   ‐4.9  0.101 ‐9.000 ‐9.000 ‐999.   78.     18.7  0.34   1.07   
1.00    0.89  331.   10.0  285.4   10.0
 10 01 01   1 24   ‐5.6  0.108 ‐9.000 ‐9.000 ‐999.   85.     20.2  0.42   1.07   
1.00    0.89   40.   10.0  285.4   10.0

 First hour of profile data
 YR MO DY HR HEIGHT F  WDIR    WSPD AMB_TMP sigmaA  sigmaW  sigmaV
 10 01 01 01   10.0 1   48.    0.89   283.2   99.0  ‐99.00  ‐99.00

 F indicates top of profile (=1) or below (=0)
� *** AERMOD ‐ VERSION 16216r ***   *** C:\AERSCREEN\4135.1\PA61\PA61.isc         
                          ***        06/04/18
 *** AERMET ‐ VERSION  16216 ***   ***                                             
                        ***        15:44:24
                                                                                   
                                   PAGE   4
 *** MODELOPTs:    RegDFAULT  CONC  ELEV  URBAN  ADJ_U*

                                   *** THE SUMMARY OF MAXIMUM ANNUAL RESULTS 
AVERAGED OVER   3 YEARS ***

                                    ** CONC OF PM_2.5   IN MICROGRAMS/M**3         
                **

                                                                                   
                         NETWORK
GROUP ID                       AVERAGE CONC                RECEPTOR  (XR, YR, 
ZELEV, ZHILL, ZFLAG)  OF TYPE  GRID‐ID
‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ 

ALL       1ST HIGHEST VALUE IS       0.05466 AT (  499225.72,  3603153.58,   
155.10,   155.60,    0.00)  GC  UCART1  
          2ND HIGHEST VALUE IS       0.05265 AT (  498425.72,  3603353.58,   
161.80,   165.20,    0.00)  GC  UCART1  
          3RD HIGHEST VALUE IS       0.05262 AT (  498275.72,  3603403.58,   
162.10,   163.10,    0.00)  GC  UCART1  
          4TH HIGHEST VALUE IS       0.05142 AT (  499275.72,  3603153.58,   
155.50,   155.50,    0.00)  GC  UCART1  
          5TH HIGHEST VALUE IS       0.05133 AT (  499575.72,  3603203.58,   
149.00,   154.40,    0.00)  GC  UCART1  
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          6TH HIGHEST VALUE IS       0.05051 AT (  499525.72,  3603203.58,   
148.70,   154.70,    0.00)  GC  UCART1  
          7TH HIGHEST VALUE IS       0.04943 AT (  499075.72,  3603253.58,   
159.50,   159.70,    0.00)  GC  UCART1  
          8TH HIGHEST VALUE IS       0.04929 AT (  498725.72,  3603253.58,   
163.60,   163.60,    0.00)  GC  UCART1  
          9TH HIGHEST VALUE IS       0.04888 AT (  499525.72,  3603253.58,   
150.90,   150.90,    0.00)  GC  UCART1  
         10TH HIGHEST VALUE IS       0.04871 AT (  498925.72,  3603153.58,   
155.90,   158.60,    0.00)  GC  UCART1  

 *** RECEPTOR TYPES:  GC = GRIDCART
                      GP = GRIDPOLR
                      DC = DISCCART
                      DP = DISCPOLR
� *** AERMOD ‐ VERSION 16216r ***   *** C:\AERSCREEN\4135.1\PA61\PA61.isc         
                          ***        06/04/18
 *** AERMET ‐ VERSION  16216 ***   ***                                             
                        ***        15:44:24
                                                                                   
                                   PAGE   5
 *** MODELOPTs:    RegDFAULT  CONC  ELEV  URBAN  ADJ_U*

 *** Message Summary : AERMOD Model Execution ***

  ‐‐‐‐‐‐‐‐‐ Summary of Total Messages ‐‐‐‐‐‐‐‐
  
 A Total of            0 Fatal Error Message(s)
 A Total of           39 Warning Message(s)
 A Total of          341 Informational Message(s)

 A Total of        26304 Hours Were Processed

 A Total of           16 Calm Hours Identified

 A Total of          325 Missing Hours Identified (  1.24 Percent)
  
  
    ******** FATAL ERROR MESSAGES ******** 
               ***  NONE  ***         
  
  
    ********   WARNING MESSAGES   ******** 
 CO W320      22       URBOPT: Input Parameter May Be Out‐of‐Range for Parameter   
   URB‐POP
 ME W186     177       MEOPEN: THRESH_1MIN 1‐min ASOS wind speed threshold used    
      0.50
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 ME W187     177       MEOPEN: ADJ_U* Option for Low Winds used in AERMET          
          
 MX W441   14167        METQA: Vert Pot Temp Grad abv ZI set to min .005, KURDAT=  
  11081407
 MX W441   14168        METQA: Vert Pot Temp Grad abv ZI set to min .005, KURDAT=  
  11081408
 MX W441   14169        METQA: Vert Pot Temp Grad abv ZI set to min .005, KURDAT=  
  11081409
 MX W441   14170        METQA: Vert Pot Temp Grad abv ZI set to min .005, KURDAT=  
  11081410
 MX W441   14171        METQA: Vert Pot Temp Grad abv ZI set to min .005, KURDAT=  
  11081411
 MX W441   14172        METQA: Vert Pot Temp Grad abv ZI set to min .005, KURDAT=  
  11081412
 MX W441   14173        METQA: Vert Pot Temp Grad abv ZI set to min .005, KURDAT=  
  11081413
 MX W441   14174        METQA: Vert Pot Temp Grad abv ZI set to min .005, KURDAT=  
  11081414
 MX W441   14175        METQA: Vert Pot Temp Grad abv ZI set to min .005, KURDAT=  
  11081415
 MX W441   14176        METQA: Vert Pot Temp Grad abv ZI set to min .005, KURDAT=  
  11081416
 MX W441   14177        METQA: Vert Pot Temp Grad abv ZI set to min .005, KURDAT=  
  11081417
 MX W441   14178        METQA: Vert Pot Temp Grad abv ZI set to min .005, KURDAT=  
  11081418
 MX W441   14191        METQA: Vert Pot Temp Grad abv ZI set to min .005, KURDAT=  
  11081507
 MX W441   14192        METQA: Vert Pot Temp Grad abv ZI set to min .005, KURDAT=  
  11081508
 MX W441   14193        METQA: Vert Pot Temp Grad abv ZI set to min .005, KURDAT=  
  11081509
 MX W441   14194        METQA: Vert Pot Temp Grad abv ZI set to min .005, KURDAT=  
  11081510
 MX W441   14195        METQA: Vert Pot Temp Grad abv ZI set to min .005, KURDAT=  
  11081511
 MX W441   14196        METQA: Vert Pot Temp Grad abv ZI set to min .005, KURDAT=  
  11081512
 MX W441   14197        METQA: Vert Pot Temp Grad abv ZI set to min .005, KURDAT=  
  11081513
 MX W441   14198        METQA: Vert Pot Temp Grad abv ZI set to min .005, KURDAT=  
  11081514
 MX W441   14199        METQA: Vert Pot Temp Grad abv ZI set to min .005, KURDAT=  
  11081515
 MX W441   14200        METQA: Vert Pot Temp Grad abv ZI set to min .005, KURDAT=  
  11081516
 MX W441   14201        METQA: Vert Pot Temp Grad abv ZI set to min .005, KURDAT=  
  11081517
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 MX W441   14202        METQA: Vert Pot Temp Grad abv ZI set to min .005, KURDAT=  
  11081518
 MX W441   14215        METQA: Vert Pot Temp Grad abv ZI set to min .005, KURDAT=  
  11081607
 MX W441   14216        METQA: Vert Pot Temp Grad abv ZI set to min .005, KURDAT=  
  11081608
 MX W441   14217        METQA: Vert Pot Temp Grad abv ZI set to min .005, KURDAT=  
  11081609
 MX W441   14218        METQA: Vert Pot Temp Grad abv ZI set to min .005, KURDAT=  
  11081610
 MX W441   14219        METQA: Vert Pot Temp Grad abv ZI set to min .005, KURDAT=  
  11081611
 MX W441   14220        METQA: Vert Pot Temp Grad abv ZI set to min .005, KURDAT=  
  11081612
 MX W441   14221        METQA: Vert Pot Temp Grad abv ZI set to min .005, KURDAT=  
  11081613
 MX W441   14222        METQA: Vert Pot Temp Grad abv ZI set to min .005, KURDAT=  
  11081614
 MX W441   14223        METQA: Vert Pot Temp Grad abv ZI set to min .005, KURDAT=  
  11081615
 MX W441   14224        METQA: Vert Pot Temp Grad abv ZI set to min .005, KURDAT=  
  11081616
 MX W441   14225        METQA: Vert Pot Temp Grad abv ZI set to min .005, KURDAT=  
  11081617
 MX W441   14226        METQA: Vert Pot Temp Grad abv ZI set to min .005, KURDAT=  
  11081618
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        File Name: San Diego (SD) ‐ 2018 ‐ Annual.EC
 CT‐EMFAC Version: 6.0.0.29548
         Run Date: 5/30/2018 10:59:58 AM
             Area: San Diego (SD)
    Analysis Year: 2018
           Season: Annual

=======================================================================

  Vehicle Category VMT Fraction     Diesel VMT Fraction
                   Across Category   Within Category
           Truck 1        0.041            0.550
           Truck 2        0.061            0.948
         Non‐Truck        0.898            0.012

=======================================================================

       Road Length:  0.0346 miles
            Volume: 111,725 vehicles per hour
   Number of Hours:      24 hours
  Avg. Idling Time:       0 minutes per vehicle
  Tot. Idling Time:    0.00 hours

VMT Distribution by Speed (mph):
         5    0.00%
        10    0.00%
        15    0.00%
        20    0.00%
        25    0.00%
        30    0.00%
        35    0.00%
        40    0.00%
        45    0.00%
        50    0.00%
        55  100.00%
        60    0.00%
        65    0.00%
        70    0.00%
        75    0.00%

===================================================================================
====================================================

Summary of Project Emissions

                          Running Exhaust  Idling Exhaust    Running Loss       Tire 
   Wear      Brake Wear           Total           Total
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           Pollutant Name         (grams)         (grams)         (grams)         

   (grams)         (grams)         (grams)       (US tons)
                       HC         4,163.5             0.0         2,969.6            

     ‐               ‐         7,133.2           0.008
                      ROG         3,456.0             0.0         3,174.9            

     ‐               ‐         6,630.9           0.007
                      TOG         4,678.6             0.0         3,174.9            

     ‐               ‐         7,853.5           0.009
                       CO        86,617.9             0.0               ‐            

     ‐               ‐        86,617.9           0.095
                      NOx        39,866.6             0.0               ‐            

     ‐               ‐        39,866.6           0.044
                      CO2    34,729,121.6             0.0               ‐            

     ‐               ‐    34,729,121.6          38.282
                      CH4         1,032.5             0.0               ‐            

     ‐               ‐         1,032.5           0.001
                     PM10           480.6             0.0               ‐           

   853.4         4,042.6         5,376.6           0.006
                    PM2.5           455.9             0.0               ‐           

   213.4         1,732.6         2,401.9           0.003
                  Benzene           111.7             0.0            31.7            

     ‐               ‐           143.5          <0.001
                 Acrolein             4.8             0.0               ‐            

     ‐               ‐             4.8          <0.001
             Acetaldehyde            87.7             0.0               ‐            

     ‐               ‐            87.7          <0.001
             Formaldehyde           210.2             0.0               ‐            

     ‐               ‐           210.2          <0.001
                Butadiene            23.0             0.0             0.0            

     ‐               ‐            23.0          <0.001
              Naphthalene             3.2             0.0             4.4            

     ‐               ‐             7.7          <0.001
                      POM             5.2             0.0               ‐            

     ‐               ‐             5.2          <0.001
                Diesel PM           374.0             0.0               ‐            

     ‐               ‐           374.0          <0.001
                     DEOG           971.5             0.0               ‐            

     ‐               ‐           971.5           0.001

==========================================================END======================
====================================================
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        File Name: San Diego (SD) ‐ 2018 ‐ Annual.EF
 CT‐EMFAC Version: 6.0.0.29548
         Run Date: 5/30/2018 10:58:06 AM
             Area: San Diego (SD)
    Analysis Year: 2018
           Season: Annual

=======================================================================

  Vehicle Category VMT Fraction     Diesel VMT Fraction
                   Across Category   Within Category
           Truck 1        0.041            0.550
           Truck 2        0.061            0.948
         Non‐Truck        0.898            0.012

=======================================================================

Fleet Average Running Exhaust Emission Factors (grams/veh‐mile)

           Pollutant Name       5 mph      10 mph      15 mph      20 mph
          25 mph      30 mph      35 mph      40 mph      45 mph    

      50 mph      55 mph      60 mph      65 mph      70 mph      75 mph
                       HC    0.408703    0.278330    0.180943    0.122608

        0.091807    0.072549    0.059815    0.051591    0.046714    
     0.044559    0.044877    0.047860    0.053709    0.058099    

0.058099
                      ROG    0.335360    0.229803    0.150273    0.102438

        0.076874    0.060798    0.050119    0.043179    0.039018    
     0.037112    0.037251    0.039629    0.044372    0.047848    

0.047848
                      TOG    0.469735    0.322368    0.208570    0.140408

        0.105036    0.082928    0.068214    0.058636    0.052885    
     0.050247    0.050429    0.053660    0.060088    0.064923    

0.064923
                       CO    2.559285    2.170824    1.837414    1.593510

        1.417899    1.281192    1.171583    1.084050    1.015702    
     0.965369    0.933619    0.924167    0.942279    0.964942    

0.964942
                      NOx    1.333311    1.111603    0.834213    0.658694

        0.563838    0.511195    0.477187    0.454707    0.440360    
     0.432352    0.429706    0.433956    0.443298    0.449320    

0.449320
                      CO2 1228.361328  950.940674  736.838684  598.630310

      509.071777  448.182983  408.662811  382.915344  368.650879  
     366.205017  374.331238  393.619354  426.938812  449.408844  

449.408844
                      CH4    0.113443    0.077832    0.048906    0.031780
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        0.023551    0.018506    0.015143    0.012954    0.011646    

     0.011060    0.011129    0.011874    0.013325    0.014507    
0.014507

                     PM10    0.021618    0.015892    0.011299    0.008327
        0.006726    0.005756    0.005148    0.004820    0.004729    

     0.004852    0.005180    0.005513    0.005789    0.006009    
0.006009

                    PM2.5    0.020305    0.014965    0.010650    0.007854
        0.006351    0.005441    0.004871    0.004565    0.004481    

     0.004600    0.004914    0.005229    0.005487    0.005694    
0.005694

                  Benzene    0.010797    0.007359    0.004799    0.003263
        0.002447    0.001936    0.001599    0.001381    0.001252    

     0.001196    0.001204    0.001278    0.001426    0.001426    
0.001426

                 Acrolein    0.000400    0.000259    0.000176    0.000126
        0.000096    0.000076    0.000064    0.000056    0.000052    

     0.000051    0.000052    0.000056    0.000063    0.000063    
0.000063

             Acetaldehyde    0.012732    0.009632    0.005776    0.003482
        0.002564    0.002002    0.001595    0.001305    0.001108    

     0.000990    0.000945    0.000956    0.001006    0.001006    
0.001006

             Formaldehyde    0.028401    0.021162    0.012843    0.007889
        0.005826    0.004559    0.003653    0.003017    0.002594    

     0.002347    0.002266    0.002315    0.002468    0.002468    
0.002468

                Butadiene    0.002051    0.001362    0.000908    0.000634
        0.000478    0.000379    0.000315    0.000275    0.000253    

     0.000244    0.000248    0.000265    0.000298    0.000298    
0.000298

              Naphthalene    0.000334    0.000233    0.000150    0.000099
        0.000074    0.000059    0.000048    0.000041    0.000037    

     0.000035    0.000035    0.000037    0.000041    0.000041    
0.000041

                      POM    0.000554    0.000394    0.000245    0.000156
        0.000117    0.000093    0.000077    0.000066    0.000059    

     0.000056    0.000056    0.000059    0.000064    0.000064    
0.000064

                Diesel PM    0.011308    0.009350    0.006931    0.005255
        0.004447    0.003976    0.003681    0.003547    0.003563    

     0.003725    0.004031    0.004240    0.004289    0.004289    
0.004289

                     DEOG    0.155273    0.119409    0.070638    0.041654
        0.030545    0.023779    0.018789    0.015183    0.012692    

     0.011133    0.010471    0.010428    0.010760    0.010760    
0.010760
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=======================================================================

Fleet Average Idling Exhaust Emission Factors (grams/veh‐idle hour)

        Pollutant Name Emission Factor
                    HC        1.225407
                   ROG        0.976511
                   TOG        1.370538
                    CO        8.490419
                   NOx        4.782186
                   CO2     3072.311035
                   CH4        0.337835
                  PM10        0.053292
                 PM2.5        0.050058
               Benzene        0.031418
              Acrolein        0.001555
          Acetaldehyde        0.022182
          Formaldehyde        0.054718
             Butadiene        0.006453
           Naphthalene        0.000843
                   POM        0.001354
             Diesel PM        0.028085
                  DEOG        0.245877

=======================================================================

Fleet Average Running Loss Emission Factors (grams/veh‐hour)

        Pollutant Name Emission Factor
                    HC        1.680447
                   ROG        1.796615
                   TOG        1.796615
               Benzene        0.017966
             Butadiene        0.000000
           Naphthalene        0.002515

=======================================================================

Fleet Average Tire Wear Factors (grams/veh‐mile)

        Pollutant Name Emission Factor
                  PM10        0.009198
                 PM2.5        0.002300

=======================================================================

Fleet Average Brake Wear Factors (grams/veh‐mile)
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        Pollutant Name Emission Factor
                  PM10        0.043574
                 PM2.5        0.018675

=============================END=======================================
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6_San Diego (SD) ‐ 2020 ‐ Annual.EC.txt

        File Name: San Diego (SD) ‐ 2020 ‐ Annual.EC
 CT‐EMFAC Version: 6.0.0.29548
         Run Date: 5/30/2018 11:02:49 AM
             Area: San Diego (SD)
    Analysis Year: 2020
           Season: Annual

=======================================================================

  Vehicle Category VMT Fraction     Diesel VMT Fraction
                   Across Category   Within Category
           Truck 1        0.041            0.578
           Truck 2        0.061            0.949
         Non‐Truck        0.898            0.013

=======================================================================

       Road Length:  0.0346 miles
            Volume: 111,725 vehicles per hour
   Number of Hours:      24 hours
  Avg. Idling Time:       0 minutes per vehicle
  Tot. Idling Time:    0.00 hours

VMT Distribution by Speed (mph):
         5    0.00%
        10    0.00%
        15    0.00%
        20    0.00%
        25    0.00%
        30    0.00%
        35    0.00%
        40    0.00%
        45    0.00%
        50    0.00%
        55  100.00%
        60    0.00%
        65    0.00%
        70    0.00%
        75    0.00%

===================================================================================
====================================================

Summary of Project Emissions

                          Running Exhaust  Idling Exhaust    Running Loss       Tire 
   Wear      Brake Wear           Total           Total
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           Pollutant Name         (grams)         (grams)         (grams)         

   (grams)         (grams)         (grams)       (US tons)
                       HC         3,453.9             0.0         2,635.3            

     ‐               ‐         6,089.2           0.007
                      ROG         2,822.4             0.0         2,817.5            

     ‐               ‐         5,639.8           0.006
                      TOG         3,864.0             0.0         2,817.5            

     ‐               ‐         6,681.5           0.007
                       CO        72,277.0             0.0               ‐            

     ‐               ‐        72,277.0           0.080
                      NOx        30,948.5             0.0               ‐            

     ‐               ‐        30,948.5           0.034
                      CO2    32,822,620.6             0.0               ‐            

     ‐               ‐    32,822,620.6          36.181
                      CH4           887.0             0.0               ‐            

     ‐               ‐           887.0          <0.001
                     PM10           349.8             0.0               ‐           

   853.6         4,031.4         5,234.8           0.006
                    PM2.5           330.7             0.0               ‐           

   213.4         1,727.8         2,271.8           0.003
                  Benzene            90.5             0.0            28.2            

     ‐               ‐           118.7          <0.001
                 Acrolein             4.0             0.0               ‐            

     ‐               ‐             4.0          <0.001
             Acetaldehyde            68.7             0.0               ‐            

     ‐               ‐            68.7          <0.001
             Formaldehyde           165.7             0.0               ‐            

     ‐               ‐           165.7          <0.001
                Butadiene            18.6             0.0             0.0            

     ‐               ‐            18.6          <0.001
              Naphthalene             2.6             0.0             3.9            

     ‐               ‐             6.5          <0.001
                      POM             4.1             0.0               ‐            

     ‐               ‐             4.1          <0.001
                Diesel PM           241.3             0.0               ‐            

     ‐               ‐           241.3          <0.001
                     DEOG           754.9             0.0               ‐            

     ‐               ‐           754.9          <0.001

==========================================================END======================
====================================================

Page 2
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        File Name: San Diego (SD) ‐ 2020 ‐ Annual.EF
 CT‐EMFAC Version: 6.0.0.29548
         Run Date: 5/30/2018 11:01:49 AM
             Area: San Diego (SD)
    Analysis Year: 2020
           Season: Annual

=======================================================================

  Vehicle Category VMT Fraction     Diesel VMT Fraction
                   Across Category   Within Category
           Truck 1        0.041            0.578
           Truck 2        0.061            0.949
         Non‐Truck        0.898            0.013

=======================================================================

Fleet Average Running Exhaust Emission Factors (grams/veh‐mile)

           Pollutant Name       5 mph      10 mph      15 mph      20 mph
          25 mph      30 mph      35 mph      40 mph      45 mph    

      50 mph      55 mph      60 mph      65 mph      70 mph      75 mph
                       HC    0.343949    0.233547    0.152983    0.104574

        0.078128    0.061497    0.050518    0.043410    0.039144    
     0.037160    0.037228    0.039613    0.044521    0.048197    

0.048197
                      ROG    0.276180    0.188255    0.124530    0.086029

        0.064428    0.050742    0.041682    0.035788    0.032211    
     0.030487    0.030421    0.032291    0.036256    0.039160    

0.039160
                      TOG    0.392490    0.268470    0.175412    0.119445

        0.089171    0.070113    0.057457    0.049200    0.044179    
     0.041752    0.041649    0.044205    0.049602    0.053649    

0.053649
                       CO    2.169767    1.846064    1.559341    1.350345

        1.200894    1.084284    0.990318    0.914679    0.854807    
     0.809530    0.779045    0.766388    0.775321    0.790164    

0.790164
                      NOx    1.232571    1.014921    0.744287    0.569280

        0.469165    0.415392    0.381795    0.359896    0.345763    
     0.337360    0.333581    0.336263    0.343808    0.348639    

0.348639
                      CO2 1154.386963  894.677917  693.450134  564.073242

      480.308167  423.292969  386.339783  362.185242  348.718750  
     346.323822  353.781830  371.665588  402.700806  423.609497  

423.609497
                      CH4    0.099313    0.068301    0.043146    0.028203
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        0.020863    0.016336    0.013312    0.011332    0.010132    

     0.009562    0.009561    0.010166    0.011399    0.012393    
0.012393

                     PM10    0.016680    0.011764    0.008480    0.006414
        0.005178    0.004411    0.003934    0.003666    0.003562    

     0.003599    0.003770    0.003991    0.004249    0.004452    
0.004452

                    PM2.5    0.015569    0.011009    0.007949    0.006020
        0.004868    0.004153    0.003708    0.003459    0.003364    

     0.003401    0.003564    0.003772    0.004013    0.004203    
0.004203

                  Benzene    0.008856    0.006024    0.003959    0.002715
        0.002032    0.001602    0.001318    0.001134    0.001024    

     0.000973    0.000976    0.001034    0.001154    0.001154    
0.001154

                 Acrolein    0.000338    0.000218    0.000148    0.000106
        0.000080    0.000063    0.000053    0.000047    0.000043    

     0.000042    0.000043    0.000046    0.000052    0.000052    
0.000052

             Acetaldehyde    0.010136    0.007698    0.004740    0.002959
        0.002176    0.001686    0.001332    0.001079    0.000904    

     0.000791    0.000740    0.000738    0.000778    0.000778    
0.000778

             Formaldehyde    0.022711    0.016968    0.010546    0.006679
        0.004926    0.003827    0.003044    0.002492    0.002117    

     0.001883    0.001786    0.001806    0.001928    0.001928    
0.001928

                Butadiene    0.001691    0.001120    0.000748    0.000525
        0.000394    0.000312    0.000259    0.000225    0.000206    

     0.000199    0.000201    0.000215    0.000242    0.000242    
0.000242

              Naphthalene    0.000271    0.000189    0.000123    0.000083
        0.000062    0.000049    0.000040    0.000034    0.000030    

     0.000028    0.000028    0.000030    0.000033    0.000033    
0.000033

                      POM    0.000436    0.000307    0.000195    0.000127
        0.000095    0.000075    0.000062    0.000053    0.000047    

     0.000044    0.000044    0.000046    0.000051    0.000051    
0.000051

                Diesel PM    0.006164    0.005108    0.004040    0.003290
        0.002862    0.002600    0.002441    0.002369    0.002374    

     0.002452    0.002601    0.002705    0.002742    0.002742    
0.002742

                     DEOG    0.123263    0.095271    0.058034    0.035620
        0.026100    0.020142    0.015779    0.012614    0.010377    

     0.008885    0.008137    0.007966    0.008219    0.008219    
0.008219
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=======================================================================

Fleet Average Idling Exhaust Emission Factors (grams/veh‐idle hour)

        Pollutant Name Emission Factor
                    HC        1.081309
                   ROG        0.863304
                   TOG        1.211406
                    CO        7.432194
                   NOx        4.304866
                   CO2     2890.425537
                   CH4        0.297928
                  PM10        0.051486
                 PM2.5        0.048301
               Benzene        0.027053
              Acrolein        0.001361
          Acetaldehyde        0.019742
          Formaldehyde        0.048307
             Butadiene        0.005524
           Naphthalene        0.000727
                   POM        0.001193
             Diesel PM        0.025656
                  DEOG        0.221624

=======================================================================

Fleet Average Running Loss Emission Factors (grams/veh‐hour)

        Pollutant Name Emission Factor
                    HC        1.491260
                   ROG        1.594350
                   TOG        1.594350
               Benzene        0.015944
             Butadiene        0.000000
           Naphthalene        0.002232

=======================================================================

Fleet Average Tire Wear Factors (grams/veh‐mile)

        Pollutant Name Emission Factor
                  PM10        0.009201
                 PM2.5        0.002300

=======================================================================

Fleet Average Brake Wear Factors (grams/veh‐mile)
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        Pollutant Name Emission Factor
                  PM10        0.043453
                 PM2.5        0.018623

=============================END=======================================
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        File Name: San Diego (SD) ‐ 2035 ‐ Annual.EC
 CT‐EMFAC Version: 6.0.0.29548
         Run Date: 5/30/2018 11:04:26 AM
             Area: San Diego (SD)
    Analysis Year: 2035
           Season: Annual

=======================================================================

  Vehicle Category VMT Fraction     Diesel VMT Fraction
                   Across Category   Within Category
           Truck 1        0.041            0.684
           Truck 2        0.061            0.950
         Non‐Truck        0.898            0.013

=======================================================================

       Road Length:  0.0346 miles
            Volume: 111,725 vehicles per hour
   Number of Hours:      24 hours
  Avg. Idling Time:       0 minutes per vehicle
  Tot. Idling Time:    0.00 hours

VMT Distribution by Speed (mph):
         5    0.00%
        10    0.00%
        15    0.00%
        20    0.00%
        25    0.00%
        30    0.00%
        35    0.00%
        40    0.00%
        45    0.00%
        50    0.00%
        55  100.00%
        60    0.00%
        65    0.00%
        70    0.00%
        75    0.00%

===================================================================================
====================================================

Summary of Project Emissions

                          Running Exhaust  Idling Exhaust    Running Loss       Tire 
   Wear      Brake Wear           Total           Total
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           Pollutant Name         (grams)         (grams)         (grams)         

   (grams)         (grams)         (grams)       (US tons)
                       HC         1,943.2             0.0         1,284.3            

     ‐               ‐         3,227.5           0.004
                      ROG         1,562.4             0.0         1,373.1            

     ‐               ‐         2,935.5           0.003
                      TOG         2,146.4             0.0         1,373.1            

     ‐               ‐         3,519.5           0.004
                       CO        36,788.1             0.0               ‐            

     ‐               ‐        36,788.1           0.041
                      NOx         6,927.1             0.0               ‐            

     ‐               ‐         6,927.1           0.008
                      CO2    23,570,596.6             0.0               ‐            

     ‐               ‐    23,570,596.6          25.982
                      CH4           503.9             0.0               ‐            

     ‐               ‐           503.9          <0.001
                     PM10            97.2             0.0               ‐           

   854.1         4,005.8         4,957.1           0.005
                    PM2.5            91.0             0.0               ‐           

   213.5         1,716.7         2,021.2           0.002
                  Benzene            51.7             0.0            13.7            

     ‐               ‐            65.4          <0.001
                 Acrolein             2.3             0.0               ‐            

     ‐               ‐             2.3          <0.001
             Acetaldehyde            34.2             0.0               ‐            

     ‐               ‐            34.2          <0.001
             Formaldehyde            85.2             0.0               ‐            

     ‐               ‐            85.2          <0.001
                Butadiene            10.9             0.0             0.0            

     ‐               ‐            10.9          <0.001
              Naphthalene             1.5             0.0             1.9            

     ‐               ‐             3.4          <0.001
                      POM             1.9             0.0               ‐            

     ‐               ‐             1.9          <0.001
                Diesel PM            42.2             0.0               ‐            

     ‐               ‐            42.2          <0.001
                     DEOG           356.8             0.0               ‐            

     ‐               ‐           356.8          <0.001

==========================================================END======================
====================================================
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        File Name: San Diego (SD) ‐ 2035 ‐ Annual.EF
 CT‐EMFAC Version: 6.0.0.29548
         Run Date: 5/30/2018 11:03:44 AM
             Area: San Diego (SD)
    Analysis Year: 2035
           Season: Annual

=======================================================================

  Vehicle Category VMT Fraction     Diesel VMT Fraction
                   Across Category   Within Category
           Truck 1        0.041            0.684
           Truck 2        0.061            0.950
         Non‐Truck        0.898            0.013

=======================================================================

Fleet Average Running Exhaust Emission Factors (grams/veh‐mile)

           Pollutant Name       5 mph      10 mph      15 mph      20 mph
          25 mph      30 mph      35 mph      40 mph      45 mph    

      50 mph      55 mph      60 mph      65 mph      70 mph      75 mph
                       HC    0.211203    0.143895    0.094244    0.064214

        0.047412    0.036859    0.029902    0.025369    0.022583    
     0.021164    0.020945    0.022160    0.024903    0.026908    

0.026908
                      ROG    0.167754    0.114043    0.074538    0.050662

        0.037405    0.029134    0.023705    0.020186    0.018039    
     0.016967    0.016840    0.017842    0.020068    0.021683    

0.021683
                      TOG    0.239943    0.164605    0.107350    0.072694

        0.053559    0.041563    0.033621    0.028416    0.025182    
     0.023488    0.023135    0.024407    0.027384    0.029561    

0.029561
                       CO    1.250067    1.061437    0.869447    0.734649

        0.646493    0.579342    0.525163    0.481163    0.445600    
     0.417489    0.396524    0.384508    0.382399    0.385471    

0.385471
                      NOx    1.011203    0.779896    0.492168    0.302302

        0.191070    0.139800    0.111883    0.095306    0.084997    
     0.078535    0.074664    0.074225    0.076250    0.077568    

0.077568
                      CO2  796.463135  624.348022  484.651154  396.590485

      340.523712  302.361481  277.826874  261.375946  251.798981  
     249.741119  254.057983  265.122192  284.825317  298.000153  

298.000153
                      CH4    0.062116    0.043489    0.028276    0.019035
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        0.013965    0.010743    0.008567    0.007107    0.006165    

     0.005626    0.005431    0.005664    0.006313    0.006800    
0.006800

                     PM10    0.006850    0.004633    0.003263    0.002420
        0.001893    0.001555    0.001334    0.001189    0.001100    

     0.001055    0.001048    0.001091    0.001191    0.001266    
0.001266

                    PM2.5    0.006350    0.004304    0.003037    0.002256
        0.001767    0.001454    0.001248    0.001113    0.001030    

     0.000987    0.000981    0.001021    0.001112    0.001182    
0.001182

                  Benzene    0.005467    0.003723    0.002441    0.001665
        0.001231    0.000959    0.000780    0.000664    0.000593    

     0.000557    0.000557    0.000592    0.000664    0.000664    
0.000664

                 Acrolein    0.000206    0.000132    0.000089    0.000063
        0.000048    0.000038    0.000031    0.000028    0.000025    

     0.000025    0.000025    0.000027    0.000031    0.000031    
0.000031

             Acetaldehyde    0.006475    0.004966    0.003085    0.001931
        0.001382    0.001039    0.000796    0.000621    0.000496    

     0.000409    0.000369    0.000364    0.000380    0.000380    
0.000380

             Formaldehyde    0.014419    0.010873    0.006805    0.004312
        0.003102    0.002346    0.001813    0.001437    0.001173    

     0.000994    0.000918    0.000921    0.000980    0.000980    
0.000980

                Butadiene    0.001040    0.000688    0.000457    0.000319
        0.000238    0.000187    0.000154    0.000133    0.000121    

     0.000116    0.000118    0.000126    0.000143    0.000143    
0.000143

              Naphthalene    0.000171    0.000120    0.000078    0.000052
        0.000038    0.000030    0.000024    0.000020    0.000018    

     0.000016    0.000016    0.000017    0.000019    0.000019    
0.000019

                      POM    0.000229    0.000160    0.000102    0.000068
        0.000049    0.000038    0.000031    0.000026    0.000023    

     0.000021    0.000021    0.000022    0.000024    0.000024    
0.000024

                Diesel PM    0.001360    0.001176    0.000968    0.000812
        0.000704    0.000629    0.000572    0.000529    0.000496    

     0.000472    0.000455    0.000453    0.000458    0.000458    
0.000458

                     DEOG    0.078803    0.061591    0.037932    0.023374
        0.016622    0.012411    0.009378    0.007175    0.005573    

     0.004416    0.003846    0.003669    0.003711    0.003711    
0.003711
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=======================================================================

Fleet Average Idling Exhaust Emission Factors (grams/veh‐idle hour)

        Pollutant Name Emission Factor
                    HC        0.645057
                   ROG        0.539177
                   TOG        0.732987
                    CO        4.669874
                   NOx        2.363614
                   CO2     1995.023071
                   CH4        0.161831
                  PM10        0.028851
                 PM2.5        0.027105
               Benzene        0.016493
              Acrolein        0.000848
          Acetaldehyde        0.014238
          Formaldehyde        0.033570
             Butadiene        0.003303
           Naphthalene        0.000466
                   POM        0.000657
             Diesel PM        0.015436
                  DEOG        0.165057

=======================================================================

Fleet Average Running Loss Emission Factors (grams/veh‐hour)

        Pollutant Name Emission Factor
                    HC        0.726774
                   ROG        0.777015
                   TOG        0.777015
               Benzene        0.007770
             Butadiene        0.000000
           Naphthalene        0.001088

=======================================================================

Fleet Average Tire Wear Factors (grams/veh‐mile)

        Pollutant Name Emission Factor
                  PM10        0.009206
                 PM2.5        0.002301

=======================================================================

Fleet Average Brake Wear Factors (grams/veh‐mile)
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        Pollutant Name Emission Factor
                  PM10        0.043177
                 PM2.5        0.018504

=============================END=======================================
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        File Name: San Diego (SD) ‐ 2050 ‐ Annual.EC
 CT‐EMFAC Version: 6.0.0.29548
         Run Date: 5/30/2018 11:06:15 AM
             Area: San Diego (SD)
    Analysis Year: 2050
           Season: Annual

=======================================================================

  Vehicle Category VMT Fraction     Diesel VMT Fraction
                   Across Category   Within Category
           Truck 1        0.041            0.698
           Truck 2        0.061            0.955
         Non‐Truck        0.898            0.013

=======================================================================

       Road Length:  0.0346 miles
            Volume: 111,725 vehicles per hour
   Number of Hours:      24 hours
  Avg. Idling Time:       0 minutes per vehicle
  Tot. Idling Time:    0.00 hours

VMT Distribution by Speed (mph):
         5    0.00%
        10    0.00%
        15    0.00%
        20    0.00%
        25    0.00%
        30    0.00%
        35    0.00%
        40    0.00%
        45    0.00%
        50    0.00%
        55  100.00%
        60    0.00%
        65    0.00%
        70    0.00%
        75    0.00%

===================================================================================
====================================================

Summary of Project Emissions

                          Running Exhaust  Idling Exhaust    Running Loss       Tire 
   Wear      Brake Wear           Total           Total
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           Pollutant Name         (grams)         (grams)         (grams)         

   (grams)         (grams)         (grams)       (US tons)
                       HC         1,800.7             0.0           960.6            

     ‐               ‐         2,761.3           0.003
                      ROG         1,455.0             0.0         1,027.0            

     ‐               ‐         2,482.0           0.003
                      TOG         1,985.2             0.0         1,027.0            

     ‐               ‐         3,012.2           0.003
                       CO        32,578.5             0.0               ‐            

     ‐               ‐        32,578.5           0.036
                      NOx         4,831.5             0.0               ‐            

     ‐               ‐         4,831.5           0.005
                      CO2    22,710,149.4             0.0               ‐            

     ‐               ‐    22,710,149.4          25.034
                      CH4           456.9             0.0               ‐            

     ‐               ‐           456.9          <0.001
                     PM10            70.8             0.0               ‐           

   854.6         4,002.3         4,927.6           0.005
                    PM2.5            66.3             0.0               ‐           

   213.7         1,715.3         1,995.3           0.002
                  Benzene            48.2             0.0            10.3            

     ‐               ‐            58.5          <0.001
                 Acrolein             2.2             0.0               ‐            

     ‐               ‐             2.2          <0.001
             Acetaldehyde            30.5             0.0               ‐            

     ‐               ‐            30.5          <0.001
             Formaldehyde            76.6             0.0               ‐            

     ‐               ‐            76.6          <0.001
                Butadiene            10.3             0.0             0.0            

     ‐               ‐            10.3          <0.001
              Naphthalene             1.4             0.0             1.4            

     ‐               ‐             2.8          <0.001
                      POM             1.7             0.0               ‐            

     ‐               ‐             1.7          <0.001
                Diesel PM            33.4             0.0               ‐            

     ‐               ‐            33.4          <0.001
                     DEOG           310.5             0.0               ‐            

     ‐               ‐           310.5          <0.001

==========================================================END======================
====================================================
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        File Name: San Diego (SD) ‐ 2050 ‐ Annual.EF
 CT‐EMFAC Version: 6.0.0.29548
         Run Date: 5/30/2018 11:05:33 AM
             Area: San Diego (SD)
    Analysis Year: 2050
           Season: Annual

=======================================================================

  Vehicle Category VMT Fraction     Diesel VMT Fraction
                   Across Category   Within Category
           Truck 1        0.041            0.698
           Truck 2        0.061            0.955
         Non‐Truck        0.898            0.013

=======================================================================

Fleet Average Running Exhaust Emission Factors (grams/veh‐mile)

           Pollutant Name       5 mph      10 mph      15 mph      20 mph
          25 mph      30 mph      35 mph      40 mph      45 mph    

      50 mph      55 mph      60 mph      65 mph      70 mph      75 mph
                       HC    0.198786    0.135600    0.088840    0.060520

        0.044603    0.034611    0.028023    0.023722    0.021062    
     0.019679    0.019409    0.020493    0.023013    0.024835    

0.024835
                      ROG    0.160112    0.109091    0.071030    0.048033

        0.035373    0.027499    0.022327    0.018966    0.016902    
     0.015849    0.015683    0.016585    0.018636    0.020117    

0.020117
                      TOG    0.226367    0.155543    0.101397    0.068581

        0.050419    0.039045    0.031513    0.026565    0.023470    
     0.021812    0.021398    0.022519    0.025240    0.027207    

0.027207
                       CO    1.151269    0.973170    0.787904    0.659472

        0.577803    0.516352    0.467051    0.427200    0.395127    
     0.369881    0.351151    0.340703    0.339355    0.342370    

0.342370
                      NOx    0.996883    0.763702    0.473410    0.281367

        0.168832    0.117497    0.089722    0.073238    0.062900    
     0.056267    0.052077    0.051105    0.052402    0.053278    

0.053278
                      CO2  762.159546  598.442383  464.808655  380.696655

      327.202515  291.008667  267.779694  252.040344  243.007568  
     240.998291  244.783569  254.950439  273.567902  286.001801  

286.001801
                      CH4    0.056661    0.039692    0.026050    0.017714
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        0.012984    0.009962    0.007923    0.006552    0.005661    

     0.005138    0.004925    0.005114    0.005693    0.006113    
0.006113

                     PM10    0.004652    0.003190    0.002286    0.001727
        0.001369    0.001138    0.000985    0.000882    0.000815    

     0.000777    0.000763    0.000783    0.000842    0.000885    
0.000885

                    PM2.5    0.004312    0.002965    0.002129    0.001612
        0.001280    0.001066    0.000923    0.000827    0.000765    

     0.000729    0.000715    0.000734    0.000787    0.000827    
0.000827

                  Benzene    0.005178    0.003530    0.002313    0.001577
        0.001164    0.000905    0.000735    0.000624    0.000556    

     0.000521    0.000520    0.000552    0.000620    0.000620    
0.000620

                 Acrolein    0.000194    0.000124    0.000084    0.000060
        0.000045    0.000035    0.000030    0.000026    0.000024    

     0.000023    0.000024    0.000026    0.000029    0.000029    
0.000029

             Acetaldehyde    0.006186    0.004756    0.002957    0.001849
        0.001317    0.000985    0.000750    0.000580    0.000458    

     0.000371    0.000329    0.000321    0.000334    0.000334    
0.000334

             Formaldehyde    0.013753    0.010396    0.006509    0.004121
        0.002951    0.002221    0.001708    0.001344    0.001086    

     0.000907    0.000826    0.000823    0.000874    0.000874    
0.000874

                Butadiene    0.000985    0.000651    0.000433    0.000302
        0.000225    0.000176    0.000145    0.000125    0.000114    

     0.000109    0.000111    0.000119    0.000134    0.000134    
0.000134

              Naphthalene    0.000164    0.000115    0.000074    0.000050
        0.000037    0.000028    0.000023    0.000019    0.000017    

     0.000015    0.000015    0.000016    0.000018    0.000018    
0.000018

                      POM    0.000199    0.000139    0.000090    0.000060
        0.000044    0.000034    0.000027    0.000023    0.000020    

     0.000018    0.000018    0.000019    0.000021    0.000021    
0.000021

                Diesel PM    0.000915    0.000838    0.000724    0.000633
        0.000561    0.000509    0.000467    0.000433    0.000405    

     0.000381    0.000360    0.000354    0.000354    0.000354    
0.000354

                     DEOG    0.075249    0.058982    0.036356    0.022387
        0.015833    0.011754    0.008819    0.006680    0.005108    

     0.003948    0.003347    0.003145    0.003145    0.003145    
0.003145
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=======================================================================

Fleet Average Idling Exhaust Emission Factors (grams/veh‐idle hour)

        Pollutant Name Emission Factor
                    HC        0.580751
                   ROG        0.494611
                   TOG        0.663517
                    CO        4.317546
                   NOx        1.929891
                   CO2     1909.373535
                   CH4        0.139426
                  PM10        0.021083
                 PM2.5        0.019837
               Benzene        0.015020
              Acrolein        0.000778
          Acetaldehyde        0.014056
          Formaldehyde        0.032606
             Butadiene        0.002978
           Naphthalene        0.000437
                   POM        0.000561
             Diesel PM        0.012039
                  DEOG        0.164990

=======================================================================

Fleet Average Running Loss Emission Factors (grams/veh‐hour)

        Pollutant Name Emission Factor
                    HC        0.543569
                   ROG        0.581145
                   TOG        0.581145
               Benzene        0.005811
             Butadiene        0.000000
           Naphthalene        0.000814

=======================================================================

Fleet Average Tire Wear Factors (grams/veh‐mile)

        Pollutant Name Emission Factor
                  PM10        0.009211
                 PM2.5        0.002303

=======================================================================

Fleet Average Brake Wear Factors (grams/veh‐mile)
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        Pollutant Name Emission Factor
                  PM10        0.043139
                 PM2.5        0.018488

=============================END=======================================
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CLIMATE ACTION PLAN 
CONSISTENCY CHECKLIST INTRODUCTION 

In December 2015, the City adopted a Climate Action Plan (CAP) that outlines the actions that City will 
undertake to achieve its proportional share of State greenhouse gas (GHG) emission reductions.  The 
purpose of the Climate Action Plan Consistency Checklist (Checklist) is to, in conjunction with the CAP, 
provide a streamlined review process for proposed new development projects that are subject to 
discretionary review and trigger environmental review pursuant to the California Environmental Quality 
Act (CEQA).1 

Analysis of GHG emissions and potential climate change impacts from new development is required 
under CEQA.  The CAP is a plan for the reduction of GHG emissions in accordance with CEQA Guidelines 
Section 15183.5.  Pursuant to CEQA Guidelines Sections 15064(h)(3), 15130(d), and 15183(b), a project’s 
incremental contribution to a cumulative GHG emissions effect may be determined not to be 
cumulatively considerable if it complies with the requirements of the CAP. 

This Checklist is part of the CAP and contains measures that are required to be implemented on a 
project-by-project basis to ensure that the specified emissions targets identified in the CAP are achieved. 
Implementation of these measures would ensure that new development is consistent with the CAP’s 
assumptions for relevant CAP strategies toward achieving the identified GHG reduction targets.  Projects 
that are consistent with the CAP as determined through the use of this Checklist may rely on the CAP for 
the cumulative impacts analysis of GHG emissions.  Projects that are not consistent with the CAP must 
prepare a comprehensive project-specific analysis of GHG emissions, including quantification of existing 
and projected GHG emissions and incorporation of the measures in this Checklist to the extent feasible. 
Cumulative GHG impacts would be significant for any project that is not consistent with the CAP. 

The Checklist may be updated to incorporate new GHG reduction techniques or to comply with later 
amendments to the CAP or local, State, or federal law. 

1 Certain projects seeking ministerial approval may be required to complete the Checklist.  For example, projects in a Community Plan 
Implementation Overlay Zone may be required to use the Checklist to qualify for ministerial level review.  See Supplemental 
Development Regulations in the project’s community plan to determine applicability.   
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CAP CONSISTENCY CHECKLIST  
SUBMITTAL APPLICATION  

 The Checklist is required only for projects subject to CEQA review.2

 If required, the Checklist must be included in the project submittal package. Application submittal
procedures can be found in Chapter 11: Land Development Procedures of the City’s Municipal Code.

 The requirements in the Checklist will be included in the project’s conditions of approval.

 The applicant must provide an explanation of how the proposed project will implement the requirements
described herein to the satisfaction of the Planning Department.

Application Information 

Contact Information 

Project No./Name: 

Property Address: 

Applicant Name/Co.: 

Contact Phone: Contact Email: 

Was a consultant retained to complete this checklist?  ☐ Yes     ☐ No If Yes, complete the following 

Consultant Name: Contact Phone: 

Company Name: Contact Email: 

Project Information 

1. What is the size of the project (acres)?

2. Identify all applicable proposed land uses:

☐ Residential (indicate # of single-family units):

☐ Residential (indicate # of multi-family units):

☐ Commercial (total square footage):

☐ Industrial (total square footage):

☐ Other (describe):
3. Is the project or a portion of the project located in a

Transit Priority Area? ☐ Yes     ☐ No

4. Provide a brief description of the project proposed:

2 Certain projects seeking ministerial approval may be required to complete the Checklist.  For example, projects in a Community Plan 
Implementation Overlay Zone may be required to use the Checklist to qualify for ministerial level review.  See Supplemental 
Development Regulations in the project’s community plan to determine applicability.   

http://docs.sandiego.gov/municode/MuniCodeChapter11/Ch11Art02Division01.pdf
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CAP CONSISTENCY CHECKLIST QUESTIONS 

Step 1:  Land Use Consistency  

The first step in determining CAP consistency for discretionary development projects is to assess the project’s consistency with the growth 
projections used in the development of the CAP.  This section allows the City to determine a project’s consistency with the land use 
assumptions used in the CAP.  

Step 1:  Land Use Consistency 

Checklist Item 
(Check the appropriate box and provide explanation and supporting documentation for your answer) Yes No 

A. Is the proposed project consistent with the existing General Plan and Community Plan land use and 
zoning designations?;3  OR, 

B. If the proposed project is not consistent with the existing land use plan and zoning designations, and 
includes a land use plan and/or zoning designation amendment, would the proposed amendment 
result in  an increased density within a Transit Priority Area (TPA)4 and implement CAP Strategy 3 
actions, as determined in Step 3 to the satisfaction of the Development Services Department?; OR, 

C. If the proposed project is not consistent with the existing land use plan and zoning designations, does 
the project include a land use plan and/or zoning designation amendment that would result in an 
equivalent or less GHG-intensive project when compared to the existing designations? 

☐ ☐ 

If “Yes,” proceed to Step 2 of the Checklist.  For question B above, complete Step 3. For question C above, provide estimated project 
emissions under both existing and proposed designation(s) for comparison. Compare the maximum buildout of the existing designation 
and the maximum buildout of the proposed designation.   

If “No,” in accordance with the City’s Significance Determination Thresholds, the project’s GHG impact is significant.  The project must 
nonetheless incorporate each of the measures identified in Step 2 to mitigate cumulative GHG emissions impacts unless the decision 
maker finds that a measure is infeasible in accordance with CEQA Guidelines Section 15091. Proceed and complete Step 2 of the Checklist.  

3 This question may also be answered in the affirmative if the project is consistent with SANDAG Series 12 growth projections, which were used to determine the CAP projections, 
as determined by the Planning Department.  
4 This category applies to all projects that answered in the affirmative to question 3 on the previous page: Is the project or a portion of the project located in a transit priority area. 
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Step 2:  CAP Strategies Consistency  

The second step of the CAP consistency review is to review and evaluate a project’s consistency with the applicable strategies and actions 
of the CAP.   Step 2 only applies to development projects that involve permits that would require a certificate of occupancy from the 
Building Official or projects comprised of one and two family dwellings or townhouses as defined in the California Residential Code and 
their accessory structures.5 All other development projects that would not require a certificate of occupancy from the Building Official shall 
implement Best Management Practices for construction activities as set forth in the Greenbook (for public projects).  

Step 2:  CAP Strategies Consistency 

Checklist Item 
(Check the appropriate box and provide explanation for your answer) Yes No N/A 

Strategy 1:  Energy & Water Efficient Buildings 

1. Cool/Green Roofs. 
 Would the project include roofing materials with a minimum 3-year aged solar 

reflection and thermal emittance or solar reflection index equal to or greater than 
the values specified in the voluntary measures under California Green Building 
Standards Code (Attachment A)?; OR 

 Would the project roof construction have a thermal mass over the roof 
membrane, including areas of vegetated (green) roofs, weighing at least 25 
pounds per square foot as specified in the voluntary measures under California 
Green Building Standards Code?; OR 

 Would the project include a combination of the above two options? 
Check “N/A” only if the project does not include a roof component.  ☐ ☐ ☐ 

5 Actions that are not subject to Step 2 would include, for example: 1) discretionary map actions that do not propose specific development, 2) permits allowing wireless communication facilities, 
3) special events permits, 4) use permits or other permits that do not result in the expansion or enlargement of a building (e.g., decks, garages, etc.), and 5) non-building infrastructure projects 
such as roads and pipelines. Because such actions would not result in new occupancy buildings from which GHG emissions reductions could be achieved, the items contained in Step 2 would 
not be applicable. 

http://www.greenbookspecs.org/
http://codes.iccsafe.org/app/book/toc/2016/California/Green/index.html
http://codes.iccsafe.org/app/book/toc/2016/California/Green/index.html
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2. Plumbing fixtures and fittings 
With respect to plumbing fixtures or fittings provided as part of the project, would 
those low-flow fixtures/appliances be consistent with each of the following: 

Residential buildings: 
 Kitchen faucets: maximum flow rate not to exceed 1.5 gallons per minute at 60 

psi;  
 Standard dishwashers: 4.25 gallons per cycle; 
 Compact dishwashers: 3.5 gallons per cycle; and 
 Clothes washers: water factor of 6 gallons per cubic feet of drum capacity?  

Nonresidential buildings: 
 Plumbing fixtures and fittings that do not exceed the maximum flow rate 

specified in Table A5.303.2.3.1 (voluntary measures) of the California Green 
Building Standards Code (See Attachment A); and 

 Appliances and fixtures for commercial applications that meet the provisions of 
Section A5.303.3 (voluntary measures) of the California Green Building Standards 
Code (See Attachment A)? 

Check “N/A” only if the project does not include any plumbing fixtures or fittings.  
 
 
 
 
 
 
 
 
 
 

☐ ☐ ☐ 

	 	

http://codes.iccsafe.org/app/book/content/2016 California Codes/Green/Appendix A5 Nonresidential Voluntary Measures.pdf
http://codes.iccsafe.org/app/book/content/2016 California Codes/Green/Appendix A5 Nonresidential Voluntary Measures.pdf
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Strategy 3:  Bicycling, Walking, Transit & Land Use 

3. Electric Vehicle Charging 

 Multiple-family projects of 17 dwelling units or less: Would 3% of the total parking 
spaces required, or a minimum of one space, whichever is greater, be provided 
with a listed cabinet, box or enclosure connected to a conduit linking the parking 
spaces with the electrical service, in a manner approved by the building and safety 
official, to allow for the future installation of electric vehicle supply equipment to 
provide electric vehicle charging stations at such time as it is needed for use by 
residents?  

 Multiple-family projects of more than 17 dwelling units: Of the total required listed 
cabinets, boxes or enclosures, would 50% have the necessary electric vehicle 
supply equipment installed to provide active electric vehicle charging stations 
ready for use by residents?  

 Non-residential projects: Of the total required listed cabinets, boxes or enclosures, 
would 50% have the necessary electric vehicle supply equipment installed to 
provide active electric vehicle charging stations ready for use?  

Check “N/A” only if the project is a single-family project or would not require the 
provision of listed cabinets, boxes, or enclosures connected to a conduit linking the 
parking spaces with electrical service, e.g., projects requiring fewer than 10 parking 
spaces. 
 
 
 
 
 
 
 
 

☐ ☐ ☐ 

Strategy 3:  Bicycling, Walking, Transit & Land Use 
 (Complete this section if project includes non-residential or mixed uses) 

4. Bicycle Parking Spaces  
Would the project provide more short- and long-term bicycle parking spaces than 
required in the City’s Municipal Code (Chapter 14, Article 2, Division 5)?6   
Check “N/A” only if the project is a residential project. 
 
 
 
 
 
 
 

☐ ☐ ☐ 

																																																								
6 Non-portable bicycle corrals within 600 feet of project frontage can be counted towards the project’s bicycle parking requirements.  

http://docs.sandiego.gov/municode/MuniCodeChapter14/Ch14Art02Division05.pdf
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5. Shower facilities 
If the project includes nonresidential development that would accommodate over 10 
tenant occupants (employees), would the project include changing/shower facilities in 
accordance with the voluntary measures under the California Green Building Standards 
Code as shown in the table below? 

 
Number of Tenant 

Occupants 
(Employees) 

Shower/Changing 
Facilities Required 

Two-Tier (12” X 15” X 
72”) Personal Effects 

Lockers Required 

0-10 0 0 

11-50 1 shower stall  2 

51-100 1 shower stall  3 

101-200 1 shower stall   4 

Over 200 

1 shower stall plus 1 
additional shower stall 
for each 200 additional 

tenant-occupants 

1 two-tier locker plus 1 
two-tier locker for each 
50 additional tenant-

occupants 
 

Check “N/A” only if the project is a residential project, or if it does not include 
nonresidential development that would accommodate over 10 tenant occupants 
(employees).  
 
 
 
 
 
 
 
 
 
 

☐ ☐ ☐ 

http://www.documents.dgs.ca.gov/bsc/CALGreen/2013-California-Green-Building-Standards-Code.PDF
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6. Designated Parking Spaces 
If the project includes a nonresidential use in a TPA, would the project provide 
designated parking for a combination of low-emitting, fuel-efficient, and 
carpool/vanpool vehicles in accordance with the following table?  

 
Number of Required Parking 

Spaces 
Number of Designated Parking 

Spaces 

0-9 0 

10-25 2 

26-50 4 

51-75 6 

76-100 9 

101-150 11 

151-200 18 

201 and over At least 10% of total 

This measure does not cover electric vehicles. See Question 4 for electric vehicle 
parking requirements.  

Note: Vehicles bearing Clean Air Vehicle stickers from expired HOV lane programs may 
be considered eligible for designated parking spaces. The required designated parking 
spaces are to be provided within the overall minimum parking requirement, not in 
addition to it. 

Check “N/A” only if the project is a residential project, or if it does not include 
nonresidential use in a TPA. 

 

 

 

 

 

 

 

 

☐ ☐ ☐ 
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7. Transportation Demand Management Program 
If the project would accommodate over 50 tenant-occupants (employees), would it 
include a transportation demand management program that would be applicable to 
existing tenants and future tenants that includes:  
At least one of the following components:  
 Parking cash out program  
 Parking management plan that includes charging employees market-rate for 

single-occupancy vehicle parking and providing reserved, discounted, or free 
spaces for registered carpools or vanpools 

 Unbundled parking whereby parking spaces would be leased or sold separately 
from the rental or purchase fees for the development for the life of the 
development 

And at least three of the following components: 
 Commitment to maintaining an employer network in the SANDAG iCommute 

program and promoting its RideMatcher service to tenants/employees 
 On-site carsharing vehicle(s) or bikesharing 
 Flexible or alternative work hours 
 Telework program 
 Transit, carpool, and vanpool subsidies 
 Pre-tax deduction for transit or vanpool fares and bicycle commute costs 
 Access to services that reduce the need to drive, such as cafes, commercial 

stores, banks, post offices, restaurants, gyms, or childcare, either onsite or within 
1,320 feet (1/4 mile) of the structure/use?  

Check “N/A” only if the project is a residential project or if it would not accommodate 
over 50 tenant-occupants (employees).  
 
 
 
 
 
 
 
 
 
 
 
 
 
 

☐ ☐ ☐ 
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Step 3:  Project CAP Conformance Evaluation (if applicable) 
 
The third step of the CAP consistency review only applies if Step 1 is answered in the affirmative under 
option B. The purpose of this step is to determine whether a project that is located in a TPA but that 
includes a land use plan and/or zoning designation amendment is nevertheless consistent with the 
assumptions in the CAP because it would implement CAP Strategy 3 actions. In general, a project that 
would result in a reduction in density inside a TPA would not be consistent with Strategy 3.The following 
questions must each be answered in the affirmative and fully explained.  
 
1. Would the proposed project implement the General Plan’s City of Villages strategy in an identified Transit Priority Area (TPA) that will 

result in an increase in the capacity for transit-supportive residential and/or employment densities? 
Considerations for this question: 

 Does the proposed land use and zoning designation associated with the project provide capacity for transit-supportive residential densities 
within the TPA? 

 Is the project site suitable to accommodate mixed-use village development, as defined in the General Plan, within the TPA? 
 Does the land use and zoning associated with the project increase the capacity for transit-supportive employment intensities within the TPA? 

 
2. Would the proposed project implement the General Plan’s Mobility Element in Transit Priority Areas to increase the use of transit? 

Considerations for this question: 
 Does the proposed project support/incorporate identified transit routes and stops/stations? 
 Does the project include transit priority measures?  

 
3. Would the proposed project implement pedestrian improvements in Transit Priority Areas to increase walking opportunities? 

Considerations for this question: 
 Does the proposed project circulation system provide multiple and direct pedestrian connections and accessibility to local activity centers 

(such as transit stations, schools, shopping centers, and libraries)? 
 Does the proposed project urban design include features for walkability to promote a transit supportive environment? 

 
4. Would the proposed project implement the City of San Diego’s Bicycle Master Plan to increase bicycling opportunities? 

Considerations for this question: 
 Does the proposed project circulation system include bicycle improvements consistent with the Bicycle Master Plan?  
 Does the overall project circulation system provide a balanced, multimodal, “complete streets” approach to accommodate mobility needs of 

all users? 
 
5. Would the proposed project incorporate implementation mechanisms that support Transit Oriented Development?  

Considerations for this question: 
 Does the proposed project include new or expanded urban public spaces such as plazas, pocket parks, or urban greens in the TPA? 
 Does the land use and zoning associated with the proposed project increase the potential for jobs within the TPA? 
 Do the zoning/implementing regulations associated with the proposed project support the efficient use of parking through mechanisms 

such as: shared parking, parking districts, unbundled parking, reduced parking, paid or time-limited parking, etc.? 
 
6. Would the proposed project implement the Urban Forest Management Plan to increase urban tree canopy coverage? 

Considerations for this question: 
 Does the proposed project provide at least three different species for the primary, secondary and accent trees in order to accommodate 

varying parkway widths? 
 Does the proposed project include policies or strategies for preserving existing trees? 
 Does the proposed project incorporate tree planting that will contribute to the City’s 20% urban canopy tree coverage goal?  

 



CLIMATE ACTION PLAN CONSISTENCY 
CHECKLIST  
ATTACHMENT A 
 

This attachment provides performance standards for applicable Climate Action Pan (CAP) 
Consistency Checklist measures.  
 

Table 1 Roof Design Values for Question 1: Cool/Green Roofs supporting Strategy 1: Energy & Water 
Efficient Buildings of the Climate Action Plan 

Land Use Type Roof Slope Minimum 3-Year Aged 
Solar Reflectance Thermal Emittance Solar Reflective Index 

Low-Rise Residential 
≤ 2:12 0.55 0.75 64 

> 2:12 0.20 0.75 16 

High-Rise Residential Buildings, 
Hotels and Motels 

≤ 2:12 0.55 0.75 64 

> 2:12 0.20 0.75 16 

Non-Residential  
≤ 2:12 0.55 0.75 64 

> 2:12 0.20 0.75 16 
Source: Adapted from the California Green Building Standards Code (CALGreen) Tier 1 residential and non-residential voluntary measures shown in Tables 
A4.106.5.1 and A5.106.11.2.2, respectively. Roof installation and verification shall occur in accordance with the CALGreen Code. 

CALGreen does not include recommended values for low-rise residential buildings with roof slopes of ≤ 2:12 for San Diego’s climate zones (7 and 10). 
Therefore, the values for climate zone 15 that covers Imperial County are adapted here.  

Solar Reflectance Index (SRI) equal to or greater than the values specified in this table may be used as an alternative to compliance with the aged solar 
reflectance values and thermal emittance. 

 
 
  

http://www.documents.dgs.ca.gov/bsc/CALGreen/2013-California-Green-Building-Standards-Code.PDF


 

Table 2 Fixture Flow Rates for Non-Residential Buildings related to Question 2: Plumbing Fixtures and 
Fittings supporting Strategy 1: Energy & Water Efficient Buildings of the Climate Action Plan 

Fixture Type Maximum Flow Rate 

Showerheads 1.8 gpm @ 80 psi 

Lavatory Faucets 0.35 gpm @60 psi 

Kitchen Faucets 1.6 gpm @ 60 psi 

Wash Fountains 1.6 [rim space(in.)/20 gpm @ 60 psi] 

Metering Faucets 0.18 gallons/cycle 

Metering Faucets for Wash Fountains 0.18 [rim space(in.)/20 gpm @ 60 psi] 

Gravity Tank-type Water Closets 1.12 gallons/flush 

Flushometer Tank Water Closets 1.12 gallons/flush 

Flushometer Valve Water Closets 1.12 gallons/flush 

Electromechanical Hydraulic Water Closets 1.12 gallons/flush 

Urinals 0.5 gallons/flush 
Source: Adapted from the California Green Building Standards Code (CALGreen) Tier 1 non-residential voluntary measures shown in Tables A5.303.2.3.1 and 
A5.106.11.2.2, respectively. See the California Plumbing Code for definitions of each fixture type.  

Where complying faucets are unavailable, aerators rated at 0.35 gpm or other means may be used to achieve reduction. 

Acronyms: 
gpm = gallons per minute 
psi = pounds per square inch (unit of pressure)  
in. = inch 

 
  

http://www.documents.dgs.ca.gov/bsc/CALGreen/2013-California-Green-Building-Standards-Code.PDF
http://epubs.iapmo.org/CPC/


Table 3 Standards for Appliances and Fixtures for Commercial Application related to Question 2: 
Plumbing Fixtures and Fittings supporting Strategy 1: Energy & Water Efficient Buildings of 
the Climate Action Plan 

Appliance/Fixture Type Standard 

Clothes Washers 

Maximum Water Factor 
(WF) that will reduce the use of water by 10 percent 

below the California Energy Commissions’ WF standards 
for commercial clothes washers located in Title 20 

of the California Code of Regulations. 

Conveyor-type Dishwashers 0.70 maximum gallons per rack (2.6 L)  
(High-Temperature) 

0.62 maximum gallons per rack (4.4 
L) (Chemical) 

Door-type Dishwashers 0.95 maximum gallons per rack (3.6 L) 
 (High-Temperature) 

1.16 maximum gallons per rack (2.6 
L) (Chemical) 

Undercounter-type Dishwashers 0.90 maximum gallons per rack (3.4 L)  
(High-Temperature) 

0.98 maximum gallons per rack (3.7 
L) (Chemical) 

Combination Ovens Consume no more than 10 gallons per hour (38 L/h) in the full operational mode. 

Commercial Pre-rinse Spray Valves (manufactured on 
or 

after January 1, 2006) 

Function at equal to or less than 1.6 gallons per minute (0.10 L/s) at 60 psi (414 kPa) and 
• Be capable of cleaning 60 plates in an average time of not more than 30 

seconds per plate. 
• Be equipped with an integral automatic shutoff. 
• Operate at static pressure of at least 30 psi (207 kPa) when designed for a flow 

rate of 1.3 gallons per minute (0.08 L/s) or less. 
Source: Adapted from the California Green Building Standards Code (CALGreen) Tier 1 non-residential voluntary measures shown in Section A5.303.3. See 
the California Plumbing Code for definitions of each appliance/fixture type.  

Acronyms: 
L = liter 
L/h = liters per hour 
L/s = liters per second 
psi = pounds per square inch (unit of pressure)  
kPa = kilopascal (unit of pressure) 

 
 

http://www.documents.dgs.ca.gov/bsc/CALGreen/2013-California-Green-Building-Standards-Code.PDF
http://epubs.iapmo.org/CPC/
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Step 3: Project CAP Conformance Evaluation  

1. Would the proposed project implement the General Plan’s City of Villages strategy in 

an identified Transit Priority Area (TPA) that will result in an increase in the capacity 

for transit-supportive residential and/or employment densities? Considerations for this 

question:  

 Does the proposed land use and zoning designation associated with the project 

provide capacity for transit-supportive residential densities within the TPA? 

 Is the project site suitable to accommodate mixed-use village development, as 

defined in the General Plan, within the TPA? 

 Does the land use and zoning associated with the project increase the capacity for 

transit-supportive employment intensities within the TPA? 

RESPONSE: 

The project requires approval of a Community Plan Amendment (CPA), Rezone, Public Right-

of-Way and Easement Vacations, Vesting Tentative Map, and Site Development Permit for the 

subdivision of one 14.6-acre parcel into two for the future development of up to 45,000 square 

feet of commercial uses (Lot 1) and the future development of up to 270 multi-family residential 

units and a park (Lot 2). The City of Villages Strategy of the City’s General Plan aims to direct 

compact growth in limited areas that are served by transit. The project would implement the City 

of Villages strategy by increasing residential density and constructing a mixed-use development 

within a TPA. Specifically, the CPA would redesignate a portion of the project site from 

Community Commercial – Residential Prohibited to Residential – Medium Density. residential 

development permits a  Allowable density would increase from 0 dwelling units to of 15 to 29 

units per acre within the proposed RM-2-5 zone. increasing the density on the project site by 

This would allow residential constructiong between 139 and a 270 -units. The project would be 

permitted for a 171 multi-family residential apartment complex. Higher Adding density 

development on thisto the project site would be supportive of the existing and planned transit 

access service to the project site.  Additionally, the commercial component of the project would 

provide employment opportunities and would serveprovide commercial services to the future 

residential use as well as the existing residential uses in the vicinity ofnear the project site. The 

project would implement the City of Villages strategy in an identified TPA and would result in 

anby providing housing in a mixed-use setting near a transit stop and increase in the capacity 

allow for transit-supportive visitorcommunity-serving and employment densitiescommercial 

uses. 

2. Would the proposed project implement the General Plan’s Mobility Element in Transit 

Priority Areas to increase the use of transit? Considerations for this question:  

 Does the proposed project support/incorporate identified transit routes and 

stops/stations? 

 Does the project include transit priority measures? 
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RESPONSE:  

The project would add density directly adjacent to an existing bus route and a park-and-ride lot. 

Route 905 Iris Transit Center – Otay Mesa is an existing bus route that provides service along 

State Route 905 (SR-905) and Otay Mesa Road between the Iris Transit Center and the Otay 

Mesa Port of Entry. Route 905 provides 15- to 30-minute frequencies on weekdays and 60-

minute frequencies on weekends. There are two bus stops adjacent to and near the project 

site—one at SR-905 and Caliente Avenue near the southwest corner of the project site and 

another at Otay Mesa Road and Corporate Center Drive approximately 0.35-mile east of the 

project site. Additionally, the project site is located 0.15-mile east of Caltrans Park and Ride Lot 

80. Park and ride lots are for ride share commuter (vanpool/carpool) use. The project would 

install new accessible sidewalks along the project frontage along Otay Mesa Road. Internal 

paths would connect to sidewalks to provide pedestrian connectivity to adjacent transit.  

As detailed in the Transportation Impact Analysis (LOS Engineering, July 2018), the project 

would include a Transportation Demand Management (TDM) plan to foster use of alternative 

forms of transportation other than single occupancy vehicles. The TDM would include 

information on the following: provide information about SANDAG’s iCommute program 

(www.icommutesd.com); encourage carpooling, encourage bike and transit usage; display 

maps, routes, and schedules for public transit near the retail buildings, and provide a bike rack. 

3. Would the proposed project implement pedestrian improvements in Transit Priority 

Areas to increase walking opportunities? Considerations for this question:  

 Does the proposed project circulation system provide multiple and direct pedestrian 

connections and accessibility to local activity centers (such as transit stations, 

schools, shopping centers, and libraries)? 

 Does the proposed project urban design include features for walkability to promote a 

transit supportive environment? 

 

RESPONSE:  

The project would be designed to provide access by connecting to existing and proposed transit 

lines. As discussed, there are two Route 905 bus stops and a park-and-ride lot located within a 

quarter mile of the project site. The project would install new accessible sidewalks along the 

project frontage along Otay Mesa Road. Internal paths would connect to sidewalks to provide 

pedestrian connectivity to adjacent transit. Thus, with the proposed internal private pedestrian 

connections to the improved public sidewalks, the project incorporates features for walkability, 

providing direct access to the transit stop and to local commercial amenities.  

4. Would the proposed project implement the City of San Diego’s Bicycle Master Plan to 

increase bicycling opportunities? Considerations for this question: 

 Does the proposed project circulation system include bicycle improvements 

consistent with the Bicycle Master Plan? 

 Does the overall project circulation system provide a balanced, multimodal, 

“complete streets” approach to accommodate mobility needs of all users? 
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RESPONSE:  

Otay Mesa Road is currently a Class III bicycle route, and Ocean View Hills Parkway has a 

Class II bicycle lane. The City of San Diego Bicycle Master Plan identifies Otay Mesa Road as 

well as a planned Class II bicycle facility. Additionally, the Bicycle Master Plan identifies a 

planned Class I bicycle path south of the project site that would parallel SR-905 from Beyer 

Boulevard to the project site, and would then travel south of the project site connecting to 

Airway Road and continue along Airway Road to the eastern City boundary. The project would 

provide adequate frontage along Otay Mesa Road to allow for implementation of these priority 

bicycle improvements. The project would provide frontage improvements including the roadway 

widths required to implement planned bicycle improvements but would not install bike lane 

striping since this would need to be coordinated and implemented along the length of the 

roadway, which is beyond the control of the project applicant. The project would not alter the 

surrounding circulation system, but would provide roadway improvements consistent with City 

standards. The project would maximize pedestrian connectivity from the project site connecting 

to the surrounding area. Overall, proposed roadway improvements would promote a balanced, 

multimodal, “complete streets” approach to accommodate mobility needs of all users.  

Additionally, the site plan provides bicycle parking in excess of the minimum requirement of 

103 spaces. Each residential unit provides private bicycle parking within the garage (171 spaces 

minimum), and the park will provide bike racks including 12 spaces for visitors. Approximately 

183 bicycle parking spaces will be provided, an excess of 80 spaces.  

5. Would the proposed project incorporate implementation mechanisms that support 

Transit Oriented Development? Considerations for this question: 

 Does the proposed project include new or expanded urban public spaces such as 

plazas, pocket parks, or urban greens in the TPA? 

 Does the land use and zoning associated with the proposed project increase the 

potential for jobs within the TPA? 

 Do the zoning/implementing regulations associated with the proposed project 

support the efficient use of parking through mechanisms such as: shared parking, 

parking districts, unbundled parking, reduced parking, paid or time-limited parking, 

etc.? 

 

RESPONSE:  

The project would include the construction of a 0.19-acre park to provide recreational 

opportunities for future residents. The commercial portion of the project would construct up to 

45,000 square feet of commercial uses that would provide additional employment opportunities. 

The project would enhance the surrounding right-of-way by providing improved pedestrian 

pathways adjacent to and within the project site. The project would also include landscaping 

improvements within the project site and along the project site frontage that would enhance the 

roadway corridor and the pedestrian realm. 
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The project would meet the City’s parking requirements for both the residential and commercial 

project components. The project site’s location in proximity to an existing bus route, park and 

ride facility, and Class I, II, and III bicycle routes would encourage alternative transportation 

uses.  

6. Would the proposed project implement the Urban Forest Management Plan to 

increase urban tree canopy coverage? Considerations for this question: 

 Does the proposed project provide at least three different species for the primary, 

secondary and accent trees in order to accommodate varying parkway widths? 

 Does the proposed project include policies or strategies for preserving existing 

trees? 

 Does the proposed project incorporate tree planting that will contribute to the City’s 

20% urban canopy tree coverage goal? 

 

RESPONSE:  

The project landscape plan provides for a number of tree options (seven different species) to 

accommodate the varying needs throughout the project site and frontage. There are no existing 

trees on the site. 
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Page 3-18 Building Envelope – Opaque Envelope Assembly 

2016 2019 Nonresidential Compliance Manual  January June 20172018 

liquid coatings must be tested to meet performance and durability requirements as 
specified in Table 110.8-C of the Energy Standards or the minimum performance 
requirements of ASTM C836, D3468, D6083, or D6694, whichever are appropriate to 
the coating material. 

3.2.2.23.2.2.1 Prescriptive Measures 

C. Thermal Emittance and Solar Reflectance 

§140.3(a)1A, TABLES 140.3-B,C,D 

The prescriptive requirements call for roofing products to meet the solar reflectance and 
thermal emittance in both low-sloped and steep-sloped roof applications for nonresidential 
buildings. A qualifying roofing product under the prescriptive approach for a nonresidential 
building must have an aged solar reflectance and thermal emittance greater than or equal 
to that the values indicated in Table 3-2 below. Table 3-3 is for high-rise residential 
buildings and hotel/motel guest rooms, and Table 3-4 is for relocatable public school 
buildings where the manufacturer certifies use in all climate zones. 

Table 3-2: Prescriptive Criteria for Roofing Products for Nonresidential Buildings  

   Climate Zones 

   1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 

Roofing 
Products 

Low-
sloped 

Aged 
Reflectance 0.63 0.63 0.63 0.63 0.63 0.63 0.63 0.63 0.63 0.63 0.63 0.63 0.63 0.63 0.63 0.63 

Emittance 0.75 0.75 0.75 0.75 0.75 0.75 0.75 0.75 0.75 0.75 0.75 0.75 0.75 0.75 0.75 0.75 

SRI 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 

 Steep-
Sloped  

Aged 
Reflectance 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20 

Emittance 0.75 0.75 0.75 0.75 0.75 0.75 0.75 0.75 0.75 0.75 0.75 0.75 0.75 0.75 0.75 0.75 

SRI 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 

Energy Standards Table 140.3-B 

 

Table 3-3: Prescriptive Criteria for Roofing Products for High-Rise Residential Buildings and Guest 
Rooms of Hotel/Motel Buildings 

   Climate Zones 
   1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 

Roofing 
Products 

Low-
sloped 

Aged 
Reflectance  NR NR NR NR NR NR NR NR 0.55 0.55 0.55 NR 0.55 0.55 0.55 NR 

Emittance NR NR NR NR NR NR NR NR 0.75 0.75 0.75 NR 0.75 0.75 0.75 NR 

SRI 64 64 64 64 64 64 64 64 64 64 64 64 64 64 64 64 

 Steep-
Sloped 

Aged 
Reflectance NR 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20 NR 

Emittance 0.75 0.75 0.75 0.75 0.75 0.75 0.75 0.75 0.75 0.75 0.75 0.75 0.75 0.75 0.75 0.75 

SRI 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 

Energy Standards Table 140.3-C 
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CalEEMod Output –  
CAP Buildout Scenario and Project 

 



192,000 SF Retail Project

Vehicles 9,568 4,564

Energy 594 452

Area 0 3

Water 73 98

Waste 76 64

TOTAL 10,311 5,182

CAP Buildout Scenario

14.66 acre site

0.3 FAR

~ 192,000 square feet

Project

14.66 acre site

267 multi-family units

0.19 acre park

45,000 square feet commercial

Annual Emissions MT CO2E



1.1 Land Usage

Land Uses Size Metric Lot Acreage Floor Surface Area Population

Strip Mall 192.00 1000sqft 14.66 192,000.00 0

1.2 Other Project Characteristics

Urbanization

Climate Zone

Urban

13

Wind Speed (m/s) Precipitation Freq (Days)2.6 40

1.3 User Entered Comments & Non-Default Data

1.0 Project Characteristics

Utility Company San Diego Gas & Electric

2020Operational Year

CO2 Intensity 
(lb/MWhr)

519.91 0.021CH4 Intensity 
(lb/MWhr)

0.004N2O Intensity 
(lb/MWhr)

4135.1 PA 61 Constraints - All Retail
San Diego County APCD Air District, Annual

CalEEMod Version: CalEEMod.2016.3.2 Date: 4/12/2018 1:22 PMPage 1 of 31

4135.1 PA 61 Constraints - All Retail - San Diego County APCD Air District, Annual



Project Characteristics - RPS - SDG&E currently at 35.2%
CalEEMod accounts for 10.2%
Additional reduction applied
(519.91, 0.021, 0.004)

Land Use - Retail - 14.66 acres - Assuming 0.3 FAR - 192,000 sf

Construction Phase - Default

Architectural Coating - SDAPCD Rule 67.0.1

Vehicle Trips - SANDAG Trip Rates
Retail (Neighborhood) - 120 trips/ksf
5.8 mile trip length

Woodstoves - No woodstoves, only natural gas fireplaces

Area Coating - SDAPCD Rule 67.0.1

Energy Use - 

Water And Wastewater - CalGreen - 20% decrease in indoor water use
Retail - 11,377,539.30

Waste Mitigation - 

CalEEMod Version: CalEEMod.2016.3.2 Date: 4/12/2018 1:22 PMPage 2 of 31

4135.1 PA 61 Constraints - All Retail - San Diego County APCD Air District, Annual



2.0 Emissions Summary

Table Name Column Name Default Value New Value

tblArchitecturalCoating EF_Nonresidential_Exterior 250.00 150.00

tblArchitecturalCoating EF_Nonresidential_Interior 250.00 100.00

tblArchitecturalCoating EF_Residential_Exterior 250.00 150.00

tblArchitecturalCoating EF_Residential_Interior 250.00 100.00

tblAreaCoating Area_EF_Nonresidential_Exterior 250 150

tblAreaCoating Area_EF_Nonresidential_Interior 250 100

tblAreaCoating Area_EF_Residential_Exterior 250 150

tblAreaCoating Area_EF_Residential_Interior 250 100

tblLandUse LotAcreage 4.41 14.66

tblProjectCharacteristics CH4IntensityFactor 0.029 0.021

tblProjectCharacteristics CO2IntensityFactor 720.49 519.91

tblProjectCharacteristics N2OIntensityFactor 0.006 0.004

tblVehicleTrips CC_TL 7.30 5.80

tblVehicleTrips CNW_TL 7.30 5.80

tblVehicleTrips CW_TL 9.50 5.80

tblVehicleTrips WD_TR 44.32 120.00

tblWater IndoorWaterUseRate 14,221,924.12 11,377,539.30

CalEEMod Version: CalEEMod.2016.3.2 Date: 4/12/2018 1:22 PMPage 3 of 31
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2.1 Overall Construction

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Year tons/yr MT/yr

2018 0.4437 4.1998 2.9386 5.6500e-
003

0.3004 0.2221 0.5225 0.1254 0.2078 0.3332 0.0000 511.8035 511.8035 0.1057 0.0000 514.4457

2019 1.1279 1.1652 0.9627 1.8800e-
003

0.0296 0.0617 0.0913 8.0600e-
003

0.0579 0.0660 0.0000 168.4828 168.4828 0.0326 0.0000 169.2971

Maximum 1.1279 4.1998 2.9386 5.6500e-
003

0.3004 0.2221 0.5225 0.1254 0.2078 0.3332 0.0000 511.8035 511.8035 0.1057 0.0000 514.4457

Unmitigated Construction

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Year tons/yr MT/yr

2018 0.4437 4.1998 2.9386 5.6500e-
003

0.3004 0.2221 0.5225 0.1254 0.2078 0.3331 0.0000 511.8030 511.8030 0.1057 0.0000 514.4452

2019 1.1279 1.1652 0.9627 1.8800e-
003

0.0296 0.0617 0.0913 8.0600e-
003

0.0579 0.0660 0.0000 168.4827 168.4827 0.0326 0.0000 169.2970

Maximum 1.1279 4.1998 2.9386 5.6500e-
003

0.3004 0.2221 0.5225 0.1254 0.2078 0.3331 0.0000 511.8030 511.8030 0.1057 0.0000 514.4452

Mitigated Construction

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio-CO2 Total CO2 CH4 N20 CO2e

Percent 
Reduction

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

CalEEMod Version: CalEEMod.2016.3.2 Date: 4/12/2018 1:22 PMPage 4 of 31
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2.2 Overall Operational

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Area 0.8501 2.0000e-
005

1.7800e-
003

0.0000 1.0000e-
005

1.0000e-
005

1.0000e-
005

1.0000e-
005

0.0000 3.4300e-
003

3.4300e-
003

1.0000e-
005

0.0000 3.6600e-
003

Energy 2.3100e-
003

0.0210 0.0176 1.3000e-
004

1.6000e-
003

1.6000e-
003

1.6000e-
003

1.6000e-
003

0.0000 591.5503 591.5503 0.0234 4.7900e-
003

593.5642

Mobile 4.4675 16.9543 39.3814 0.1037 7.9894 0.1092 8.0986 2.1397 0.1023 2.2420 0.0000 9,552.534
8

9,552.534
8

0.6190 0.0000 9,568.008
5

Waste 0.0000 0.0000 0.0000 0.0000 40.9230 0.0000 40.9230 2.4185 0.0000 101.3850

Water 0.0000 0.0000 0.0000 0.0000 3.6096 57.7751 61.3847 0.3731 9.2000e-
003

73.4526

Total 5.3200 16.9753 39.4008 0.1038 7.9894 0.1108 8.1002 2.1397 0.1039 2.2436 44.5326 10,201.86
36

10,246.39
61

3.4339 0.0140 10,336.41
39

Unmitigated Operational

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

1 1-1-2018 3-31-2018 1.5948 1.5948

2 4-1-2018 6-30-2018 0.9997 0.9997

3 7-1-2018 9-30-2018 1.0107 1.0107

4 10-1-2018 12-31-2018 1.0130 1.0130

5 1-1-2019 3-31-2019 0.8966 0.8966

6 4-1-2019 6-30-2019 1.3798 1.3798

Highest 1.5948 1.5948

CalEEMod Version: CalEEMod.2016.3.2 Date: 4/12/2018 1:22 PMPage 5 of 31
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2.2 Overall Operational

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Area 0.8501 2.0000e-
005

1.7800e-
003

0.0000 1.0000e-
005

1.0000e-
005

1.0000e-
005

1.0000e-
005

0.0000 3.4300e-
003

3.4300e-
003

1.0000e-
005

0.0000 3.6600e-
003

Energy 2.3100e-
003

0.0210 0.0176 1.3000e-
004

1.6000e-
003

1.6000e-
003

1.6000e-
003

1.6000e-
003

0.0000 591.5503 591.5503 0.0234 4.7900e-
003

593.5642

Mobile 4.4675 16.9543 39.3814 0.1037 7.9894 0.1092 8.0986 2.1397 0.1023 2.2420 0.0000 9,552.534
8

9,552.534
8

0.6190 0.0000 9,568.008
5

Waste 0.0000 0.0000 0.0000 0.0000 30.6922 0.0000 30.6922 1.8139 0.0000 76.0387

Water 0.0000 0.0000 0.0000 0.0000 3.6096 57.7751 61.3847 0.3731 9.2000e-
003

73.4526

Total 5.3200 16.9753 39.4008 0.1038 7.9894 0.1108 8.1002 2.1397 0.1039 2.2436 34.3018 10,201.86
36

10,236.16
54

2.8293 0.0140 10,311.06
76

Mitigated Operational

3.0 Construction Detail

Construction Phase

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio-CO2 Total CO2 CH4 N20 CO2e

Percent 
Reduction

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 22.97 0.00 0.10 17.61 0.00 0.25

CalEEMod Version: CalEEMod.2016.3.2 Date: 4/12/2018 1:22 PMPage 6 of 31
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Phase 
Number

Phase Name Phase Type Start Date End Date Num Days 
Week

Num Days Phase Description

1 Site Preparation Site Preparation 1/1/2018 1/12/2018 5 10

2 Grading Grading 1/13/2018 2/23/2018 5 30

3 Building Construction Building Construction 2/24/2018 4/19/2019 5 300

4 Paving Paving 4/20/2019 5/17/2019 5 20

5 Architectural Coating Architectural Coating 5/18/2019 6/14/2019 5 20

OffRoad Equipment

Residential Indoor: 0; Residential Outdoor: 0; Non-Residential Indoor: 288,000; Non-Residential Outdoor: 96,000; Striped Parking Area: 0 
(Architectural Coating – sqft)

Acres of Grading (Site Preparation Phase): 0

Acres of Grading (Grading Phase): 75

Acres of Paving: 0

CalEEMod Version: CalEEMod.2016.3.2 Date: 4/12/2018 1:22 PMPage 7 of 31
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Phase Name Offroad Equipment Type Amount Usage Hours Horse Power Load Factor

Site Preparation Rubber Tired Dozers 3 8.00 247 0.40

Site Preparation Tractors/Loaders/Backhoes 4 8.00 97 0.37

Grading Excavators 2 8.00 158 0.38

Grading Graders 1 8.00 187 0.41

Grading Rubber Tired Dozers 1 8.00 247 0.40

Grading Scrapers 2 8.00 367 0.48

Grading Tractors/Loaders/Backhoes 2 8.00 97 0.37

Building Construction Cranes 1 7.00 231 0.29

Building Construction Forklifts 3 8.00 89 0.20

Building Construction Generator Sets 1 8.00 84 0.74

Building Construction Tractors/Loaders/Backhoes 3 7.00 97 0.37

Building Construction Welders 1 8.00 46 0.45

Paving Pavers 2 8.00 130 0.42

Paving Paving Equipment 2 8.00 132 0.36

Paving Rollers 2 8.00 80 0.38

Architectural Coating Air Compressors 1 6.00 78 0.48

Trips and VMT

Phase Name Offroad Equipment 
Count

Worker Trip 
Number

Vendor Trip 
Number

Hauling Trip 
Number

Worker Trip 
Length

Vendor Trip 
Length

Hauling Trip 
Length

Worker Vehicle 
Class

Vendor 
Vehicle Class

Hauling 
Vehicle Class

Site Preparation 7 18.00 0.00 0.00 10.80 7.30 20.00 LD_Mix HDT_Mix HHDT

Grading 8 20.00 0.00 0.00 10.80 7.30 20.00 LD_Mix HDT_Mix HHDT

Building Construction 9 61.00 31.00 0.00 10.80 7.30 20.00 LD_Mix HDT_Mix HHDT

Paving 6 15.00 0.00 0.00 10.80 7.30 20.00 LD_Mix HDT_Mix HHDT

Architectural Coating 1 12.00 0.00 0.00 10.80 7.30 20.00 LD_Mix HDT_Mix HHDT

CalEEMod Version: CalEEMod.2016.3.2 Date: 4/12/2018 1:22 PMPage 8 of 31
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3.2 Site Preparation - 2018

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Fugitive Dust 0.0903 0.0000 0.0903 0.0497 0.0000 0.0497 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.0228 0.2410 0.1124 1.9000e-
004

0.0129 0.0129 0.0119 0.0119 0.0000 17.3800 17.3800 5.4100e-
003

0.0000 17.5152

Total 0.0228 0.2410 0.1124 1.9000e-
004

0.0903 0.0129 0.1032 0.0497 0.0119 0.0615 0.0000 17.3800 17.3800 5.4100e-
003

0.0000 17.5152

Unmitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

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

Worker 3.8000e-
004

3.0000e-
004

2.9200e-
003

1.0000e-
005

7.2000e-
004

1.0000e-
005

7.3000e-
004

1.9000e-
004

0.0000 2.0000e-
004

0.0000 0.6946 0.6946 2.0000e-
005

0.0000 0.6952

Total 3.8000e-
004

3.0000e-
004

2.9200e-
003

1.0000e-
005

7.2000e-
004

1.0000e-
005

7.3000e-
004

1.9000e-
004

0.0000 2.0000e-
004

0.0000 0.6946 0.6946 2.0000e-
005

0.0000 0.6952

Unmitigated Construction Off-Site

3.1 Mitigation Measures Construction
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3.2 Site Preparation - 2018

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Fugitive Dust 0.0903 0.0000 0.0903 0.0497 0.0000 0.0497 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.0228 0.2410 0.1124 1.9000e-
004

0.0129 0.0129 0.0119 0.0119 0.0000 17.3799 17.3799 5.4100e-
003

0.0000 17.5152

Total 0.0228 0.2410 0.1124 1.9000e-
004

0.0903 0.0129 0.1032 0.0497 0.0119 0.0615 0.0000 17.3799 17.3799 5.4100e-
003

0.0000 17.5152

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

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

Worker 3.8000e-
004

3.0000e-
004

2.9200e-
003

1.0000e-
005

7.2000e-
004

1.0000e-
005

7.3000e-
004

1.9000e-
004

0.0000 2.0000e-
004

0.0000 0.6946 0.6946 2.0000e-
005

0.0000 0.6952

Total 3.8000e-
004

3.0000e-
004

2.9200e-
003

1.0000e-
005

7.2000e-
004

1.0000e-
005

7.3000e-
004

1.9000e-
004

0.0000 2.0000e-
004

0.0000 0.6946 0.6946 2.0000e-
005

0.0000 0.6952

Mitigated Construction Off-Site
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3.3 Grading - 2018

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Fugitive Dust 0.1301 0.0000 0.1301 0.0540 0.0000 0.0540 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.0764 0.8928 0.5263 9.3000e-
004

0.0395 0.0395 0.0364 0.0364 0.0000 84.9728 84.9728 0.0265 0.0000 85.6341

Total 0.0764 0.8928 0.5263 9.3000e-
004

0.1301 0.0395 0.1696 0.0540 0.0364 0.0903 0.0000 84.9728 84.9728 0.0265 0.0000 85.6341

Unmitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

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

Worker 1.2800e-
003

1.0200e-
003

9.7400e-
003

3.0000e-
005

2.4100e-
003

2.0000e-
005

2.4200e-
003

6.4000e-
004

2.0000e-
005

6.6000e-
004

0.0000 2.3153 2.3153 8.0000e-
005

0.0000 2.3173

Total 1.2800e-
003

1.0200e-
003

9.7400e-
003

3.0000e-
005

2.4100e-
003

2.0000e-
005

2.4200e-
003

6.4000e-
004

2.0000e-
005

6.6000e-
004

0.0000 2.3153 2.3153 8.0000e-
005

0.0000 2.3173

Unmitigated Construction Off-Site
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3.3 Grading - 2018

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Fugitive Dust 0.1301 0.0000 0.1301 0.0540 0.0000 0.0540 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.0764 0.8928 0.5263 9.3000e-
004

0.0395 0.0395 0.0364 0.0364 0.0000 84.9727 84.9727 0.0265 0.0000 85.6340

Total 0.0764 0.8928 0.5263 9.3000e-
004

0.1301 0.0395 0.1696 0.0540 0.0364 0.0903 0.0000 84.9727 84.9727 0.0265 0.0000 85.6340

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

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

Worker 1.2800e-
003

1.0200e-
003

9.7400e-
003

3.0000e-
005

2.4100e-
003

2.0000e-
005

2.4200e-
003

6.4000e-
004

2.0000e-
005

6.6000e-
004

0.0000 2.3153 2.3153 8.0000e-
005

0.0000 2.3173

Total 1.2800e-
003

1.0200e-
003

9.7400e-
003

3.0000e-
005

2.4100e-
003

2.0000e-
005

2.4200e-
003

6.4000e-
004

2.0000e-
005

6.6000e-
004

0.0000 2.3153 2.3153 8.0000e-
005

0.0000 2.3173

Mitigated Construction Off-Site
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3.4 Building Construction - 2018

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Off-Road 0.2961 2.5846 1.9426 2.9700e-
003

0.1657 0.1657 0.1558 0.1558 0.0000 262.7328 262.7328 0.0644 0.0000 264.3420

Total 0.2961 2.5846 1.9426 2.9700e-
003

0.1657 0.1657 0.1558 0.1558 0.0000 262.7328 262.7328 0.0644 0.0000 264.3420

Unmitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0180 0.4573 0.1258 9.4000e-
004

0.0227 3.5500e-
003

0.0263 6.5600e-
003

3.4000e-
003

9.9600e-
003

0.0000 91.6865 91.6865 7.5600e-
003

0.0000 91.8754

Worker 0.0288 0.0228 0.2188 5.8000e-
004

0.0541 4.0000e-
004

0.0545 0.0144 3.7000e-
004

0.0147 0.0000 52.0215 52.0215 1.8000e-
003

0.0000 52.0664

Total 0.0468 0.4801 0.3446 1.5200e-
003

0.0768 3.9500e-
003

0.0807 0.0209 3.7700e-
003

0.0247 0.0000 143.7080 143.7080 9.3600e-
003

0.0000 143.9418

Unmitigated Construction Off-Site
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3.4 Building Construction - 2018

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Off-Road 0.2961 2.5846 1.9426 2.9700e-
003

0.1657 0.1657 0.1558 0.1558 0.0000 262.7325 262.7325 0.0644 0.0000 264.3417

Total 0.2961 2.5846 1.9426 2.9700e-
003

0.1657 0.1657 0.1558 0.1558 0.0000 262.7325 262.7325 0.0644 0.0000 264.3417

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0180 0.4573 0.1258 9.4000e-
004

0.0227 3.5500e-
003

0.0263 6.5600e-
003

3.4000e-
003

9.9600e-
003

0.0000 91.6865 91.6865 7.5600e-
003

0.0000 91.8754

Worker 0.0288 0.0228 0.2188 5.8000e-
004

0.0541 4.0000e-
004

0.0545 0.0144 3.7000e-
004

0.0147 0.0000 52.0215 52.0215 1.8000e-
003

0.0000 52.0664

Total 0.0468 0.4801 0.3446 1.5200e-
003

0.0768 3.9500e-
003

0.0807 0.0209 3.7700e-
003

0.0247 0.0000 143.7080 143.7080 9.3600e-
003

0.0000 143.9418

Mitigated Construction Off-Site
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3.4 Building Construction - 2019

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Off-Road 0.0933 0.8326 0.6780 1.0600e-
003

0.0510 0.0510 0.0479 0.0479 0.0000 92.8662 92.8662 0.0226 0.0000 93.4317

Total 0.0933 0.8326 0.6780 1.0600e-
003

0.0510 0.0510 0.0479 0.0479 0.0000 92.8662 92.8662 0.0226 0.0000 93.4317

Unmitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 5.7400e-
003

0.1537 0.0413 3.3000e-
004

8.1300e-
003

1.0600e-
003

9.1900e-
003

2.3500e-
003

1.0200e-
003

3.3600e-
003

0.0000 32.5323 32.5323 2.6100e-
003

0.0000 32.5975

Worker 9.5000e-
003

7.2900e-
003

0.0705 2.0000e-
004

0.0193 1.4000e-
004

0.0195 5.1300e-
003

1.3000e-
004

5.2600e-
003

0.0000 18.0350 18.0350 5.8000e-
004

0.0000 18.0495

Total 0.0152 0.1610 0.1118 5.3000e-
004

0.0275 1.2000e-
003

0.0287 7.4800e-
003

1.1500e-
003

8.6200e-
003

0.0000 50.5673 50.5673 3.1900e-
003

0.0000 50.6471

Unmitigated Construction Off-Site
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3.4 Building Construction - 2019

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Off-Road 0.0933 0.8326 0.6780 1.0600e-
003

0.0510 0.0510 0.0479 0.0479 0.0000 92.8661 92.8661 0.0226 0.0000 93.4316

Total 0.0933 0.8326 0.6780 1.0600e-
003

0.0510 0.0510 0.0479 0.0479 0.0000 92.8661 92.8661 0.0226 0.0000 93.4316

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 5.7400e-
003

0.1537 0.0413 3.3000e-
004

8.1300e-
003

1.0600e-
003

9.1900e-
003

2.3500e-
003

1.0200e-
003

3.3600e-
003

0.0000 32.5323 32.5323 2.6100e-
003

0.0000 32.5975

Worker 9.5000e-
003

7.2900e-
003

0.0705 2.0000e-
004

0.0193 1.4000e-
004

0.0195 5.1300e-
003

1.3000e-
004

5.2600e-
003

0.0000 18.0350 18.0350 5.8000e-
004

0.0000 18.0495

Total 0.0152 0.1610 0.1118 5.3000e-
004

0.0275 1.2000e-
003

0.0287 7.4800e-
003

1.1500e-
003

8.6200e-
003

0.0000 50.5673 50.5673 3.1900e-
003

0.0000 50.6471

Mitigated Construction Off-Site
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3.5 Paving - 2019

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Off-Road 0.0145 0.1524 0.1467 2.3000e-
004

8.2500e-
003

8.2500e-
003

7.5900e-
003

7.5900e-
003

0.0000 20.4752 20.4752 6.4800e-
003

0.0000 20.6371

Paving 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 0.0145 0.1524 0.1467 2.3000e-
004

8.2500e-
003

8.2500e-
003

7.5900e-
003

7.5900e-
003

0.0000 20.4752 20.4752 6.4800e-
003

0.0000 20.6371

Unmitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

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

Worker 5.9000e-
004

4.5000e-
004

4.3900e-
003

1.0000e-
005

1.2000e-
003

1.0000e-
005

1.2100e-
003

3.2000e-
004

1.0000e-
005

3.3000e-
004

0.0000 1.1227 1.1227 4.0000e-
005

0.0000 1.1237

Total 5.9000e-
004

4.5000e-
004

4.3900e-
003

1.0000e-
005

1.2000e-
003

1.0000e-
005

1.2100e-
003

3.2000e-
004

1.0000e-
005

3.3000e-
004

0.0000 1.1227 1.1227 4.0000e-
005

0.0000 1.1237

Unmitigated Construction Off-Site
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3.5 Paving - 2019

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Off-Road 0.0145 0.1524 0.1467 2.3000e-
004

8.2500e-
003

8.2500e-
003

7.5900e-
003

7.5900e-
003

0.0000 20.4752 20.4752 6.4800e-
003

0.0000 20.6371

Paving 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 0.0145 0.1524 0.1467 2.3000e-
004

8.2500e-
003

8.2500e-
003

7.5900e-
003

7.5900e-
003

0.0000 20.4752 20.4752 6.4800e-
003

0.0000 20.6371

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

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

Worker 5.9000e-
004

4.5000e-
004

4.3900e-
003

1.0000e-
005

1.2000e-
003

1.0000e-
005

1.2100e-
003

3.2000e-
004

1.0000e-
005

3.3000e-
004

0.0000 1.1227 1.1227 4.0000e-
005

0.0000 1.1237

Total 5.9000e-
004

4.5000e-
004

4.3900e-
003

1.0000e-
005

1.2000e-
003

1.0000e-
005

1.2100e-
003

3.2000e-
004

1.0000e-
005

3.3000e-
004

0.0000 1.1227 1.1227 4.0000e-
005

0.0000 1.1237

Mitigated Construction Off-Site
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3.6 Architectural Coating - 2019

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Archit. Coating 1.0012 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 2.6600e-
003

0.0184 0.0184 3.0000e-
005

1.2900e-
003

1.2900e-
003

1.2900e-
003

1.2900e-
003

0.0000 2.5533 2.5533 2.2000e-
004

0.0000 2.5587

Total 1.0038 0.0184 0.0184 3.0000e-
005

1.2900e-
003

1.2900e-
003

1.2900e-
003

1.2900e-
003

0.0000 2.5533 2.5533 2.2000e-
004

0.0000 2.5587

Unmitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

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

Worker 4.7000e-
004

3.6000e-
004

3.5100e-
003

1.0000e-
005

9.6000e-
004

1.0000e-
005

9.7000e-
004

2.6000e-
004

1.0000e-
005

2.6000e-
004

0.0000 0.8982 0.8982 3.0000e-
005

0.0000 0.8989

Total 4.7000e-
004

3.6000e-
004

3.5100e-
003

1.0000e-
005

9.6000e-
004

1.0000e-
005

9.7000e-
004

2.6000e-
004

1.0000e-
005

2.6000e-
004

0.0000 0.8982 0.8982 3.0000e-
005

0.0000 0.8989

Unmitigated Construction Off-Site
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4.0 Operational Detail - Mobile

3.6 Architectural Coating - 2019

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Archit. Coating 1.0012 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 2.6600e-
003

0.0184 0.0184 3.0000e-
005

1.2900e-
003

1.2900e-
003

1.2900e-
003

1.2900e-
003

0.0000 2.5533 2.5533 2.2000e-
004

0.0000 2.5586

Total 1.0038 0.0184 0.0184 3.0000e-
005

1.2900e-
003

1.2900e-
003

1.2900e-
003

1.2900e-
003

0.0000 2.5533 2.5533 2.2000e-
004

0.0000 2.5586

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

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

Worker 4.7000e-
004

3.6000e-
004

3.5100e-
003

1.0000e-
005

9.6000e-
004

1.0000e-
005

9.7000e-
004

2.6000e-
004

1.0000e-
005

2.6000e-
004

0.0000 0.8982 0.8982 3.0000e-
005

0.0000 0.8989

Total 4.7000e-
004

3.6000e-
004

3.5100e-
003

1.0000e-
005

9.6000e-
004

1.0000e-
005

9.7000e-
004

2.6000e-
004

1.0000e-
005

2.6000e-
004

0.0000 0.8982 0.8982 3.0000e-
005

0.0000 0.8989

Mitigated Construction Off-Site
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ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Mitigated 4.4675 16.9543 39.3814 0.1037 7.9894 0.1092 8.0986 2.1397 0.1023 2.2420 0.0000 9,552.534
8

9,552.534
8

0.6190 0.0000 9,568.008
5

Unmitigated 4.4675 16.9543 39.3814 0.1037 7.9894 0.1092 8.0986 2.1397 0.1023 2.2420 0.0000 9,552.534
8

9,552.534
8

0.6190 0.0000 9,568.008
5

4.1 Mitigation Measures Mobile

4.2 Trip Summary Information

4.3 Trip Type Information

Average Daily Trip Rate Unmitigated Mitigated

Land Use Weekday Saturday Sunday Annual VMT Annual VMT

Strip Mall 23,040.00 8,071.68 3922.56 21,198,192 21,198,192

Total 23,040.00 8,071.68 3,922.56 21,198,192 21,198,192

Miles Trip % Trip Purpose %

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

Strip Mall 5.80 5.80 5.80 16.60 64.40 19.00 45 40 15

4.4 Fleet Mix

Land Use LDA LDT1 LDT2 MDV LHD1 LHD2 MHD HHD OBUS UBUS MCY SBUS MH

Strip Mall 0.588316 0.042913 0.184449 0.110793 0.017294 0.005558 0.015534 0.023021 0.001902 0.002024 0.006181 0.000745 0.001271
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5.0 Energy Detail

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Electricity 
Mitigated

0.0000 0.0000 0.0000 0.0000 0.0000 568.7020 568.7020 0.0230 4.3800e-
003

570.5802

Electricity 
Unmitigated

0.0000 0.0000 0.0000 0.0000 0.0000 568.7020 568.7020 0.0230 4.3800e-
003

570.5802

NaturalGas 
Mitigated

2.3100e-
003

0.0210 0.0176 1.3000e-
004

1.6000e-
003

1.6000e-
003

1.6000e-
003

1.6000e-
003

0.0000 22.8483 22.8483 4.4000e-
004

4.2000e-
004

22.9840

NaturalGas 
Unmitigated

2.3100e-
003

0.0210 0.0176 1.3000e-
004

1.6000e-
003

1.6000e-
003

1.6000e-
003

1.6000e-
003

0.0000 22.8483 22.8483 4.4000e-
004

4.2000e-
004

22.9840

5.1 Mitigation Measures Energy

Historical Energy Use: N
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5.2 Energy by Land Use - NaturalGas

NaturalGa
s Use

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Land Use kBTU/yr tons/yr MT/yr

Strip Mall 428160 2.3100e-
003

0.0210 0.0176 1.3000e-
004

1.6000e-
003

1.6000e-
003

1.6000e-
003

1.6000e-
003

0.0000 22.8483 22.8483 4.4000e-
004

4.2000e-
004

22.9840

Total 2.3100e-
003

0.0210 0.0176 1.3000e-
004

1.6000e-
003

1.6000e-
003

1.6000e-
003

1.6000e-
003

0.0000 22.8483 22.8483 4.4000e-
004

4.2000e-
004

22.9840

Unmitigated

NaturalGa
s Use

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Land Use kBTU/yr tons/yr MT/yr

Strip Mall 428160 2.3100e-
003

0.0210 0.0176 1.3000e-
004

1.6000e-
003

1.6000e-
003

1.6000e-
003

1.6000e-
003

0.0000 22.8483 22.8483 4.4000e-
004

4.2000e-
004

22.9840

Total 2.3100e-
003

0.0210 0.0176 1.3000e-
004

1.6000e-
003

1.6000e-
003

1.6000e-
003

1.6000e-
003

0.0000 22.8483 22.8483 4.4000e-
004

4.2000e-
004

22.9840

Mitigated
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6.1 Mitigation Measures Area

6.0 Area Detail

5.3 Energy by Land Use - Electricity

Electricity 
Use

Total CO2 CH4 N2O CO2e

Land Use kWh/yr MT/yr

Strip Mall 2.41152e
+006

568.7020 0.0230 4.3800e-
003

570.5802

Total 568.7020 0.0230 4.3800e-
003

570.5802

Unmitigated

Electricity 
Use

Total CO2 CH4 N2O CO2e

Land Use kWh/yr MT/yr

Strip Mall 2.41152e
+006

568.7020 0.0230 4.3800e-
003

570.5802

Total 568.7020 0.0230 4.3800e-
003

570.5802

Mitigated
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ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Mitigated 0.8501 2.0000e-
005

1.7800e-
003

0.0000 1.0000e-
005

1.0000e-
005

1.0000e-
005

1.0000e-
005

0.0000 3.4300e-
003

3.4300e-
003

1.0000e-
005

0.0000 3.6600e-
003

Unmitigated 0.8501 2.0000e-
005

1.7800e-
003

0.0000 1.0000e-
005

1.0000e-
005

1.0000e-
005

1.0000e-
005

0.0000 3.4300e-
003

3.4300e-
003

1.0000e-
005

0.0000 3.6600e-
003

6.2 Area by SubCategory

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

SubCategory tons/yr MT/yr

Architectural 
Coating

0.1001 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Consumer 
Products

0.7499 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Landscaping 1.7000e-
004

2.0000e-
005

1.7800e-
003

0.0000 1.0000e-
005

1.0000e-
005

1.0000e-
005

1.0000e-
005

0.0000 3.4300e-
003

3.4300e-
003

1.0000e-
005

0.0000 3.6600e-
003

Total 0.8502 2.0000e-
005

1.7800e-
003

0.0000 1.0000e-
005

1.0000e-
005

1.0000e-
005

1.0000e-
005

0.0000 3.4300e-
003

3.4300e-
003

1.0000e-
005

0.0000 3.6600e-
003

Unmitigated
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7.1 Mitigation Measures Water

7.0 Water Detail

6.2 Area by SubCategory

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

SubCategory tons/yr MT/yr

Architectural 
Coating

0.1001 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Consumer 
Products

0.7499 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Landscaping 1.7000e-
004

2.0000e-
005

1.7800e-
003

0.0000 1.0000e-
005

1.0000e-
005

1.0000e-
005

1.0000e-
005

0.0000 3.4300e-
003

3.4300e-
003

1.0000e-
005

0.0000 3.6600e-
003

Total 0.8502 2.0000e-
005

1.7800e-
003

0.0000 1.0000e-
005

1.0000e-
005

1.0000e-
005

1.0000e-
005

0.0000 3.4300e-
003

3.4300e-
003

1.0000e-
005

0.0000 3.6600e-
003

Mitigated
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Total CO2 CH4 N2O CO2e

Category MT/yr

Mitigated 61.3847 0.3731 9.2000e-
003

73.4526

Unmitigated 61.3847 0.3731 9.2000e-
003

73.4526

7.2 Water by Land Use

Indoor/Out
door Use

Total CO2 CH4 N2O CO2e

Land Use Mgal MT/yr

Strip Mall 11.3775 / 
8.71666

61.3847 0.3731 9.2000e-
003

73.4526

Total 61.3847 0.3731 9.2000e-
003

73.4526

Unmitigated
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8.1 Mitigation Measures Waste

Institute Recycling and Composting Services

7.2 Water by Land Use

Indoor/Out
door Use

Total CO2 CH4 N2O CO2e

Land Use Mgal MT/yr

Strip Mall 11.3775 / 
8.71666

61.3847 0.3731 9.2000e-
003

73.4526

Total 61.3847 0.3731 9.2000e-
003

73.4526

Mitigated

8.0 Waste Detail
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Total CO2 CH4 N2O CO2e

MT/yr

 Mitigated 30.6922 1.8139 0.0000 76.0387

 Unmitigated 40.9230 2.4185 0.0000 101.3850

Category/Year

8.2 Waste by Land Use

Waste 
Disposed

Total CO2 CH4 N2O CO2e

Land Use tons MT/yr

Strip Mall 201.6 40.9230 2.4185 0.0000 101.3850

Total 40.9230 2.4185 0.0000 101.3850

Unmitigated
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11.0 Vegetation

8.2 Waste by Land Use

Waste 
Disposed

Total CO2 CH4 N2O CO2e

Land Use tons MT/yr

Strip Mall 151.2 30.6922 1.8139 0.0000 76.0387

Total 30.6922 1.8139 0.0000 76.0387

Mitigated

9.0 Operational Offroad

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

10.0 Stationary Equipment

Fire Pumps and Emergency Generators

Equipment Type Number Hours/Day Hours/Year Horse Power Load Factor Fuel Type

Boilers

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

User Defined Equipment

Equipment Type Number
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11.0 Vegetation
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1.1 Land Usage

Land Uses Size Metric Lot Acreage Floor Surface Area Population

City Park 0.19 Acre 0.19 8,276.40 0

Apartments Mid Rise 267.00 Dwelling Unit 9.84 267,000.00 764

Strip Mall 45.00 1000sqft 4.63 45,000.00 0

1.2 Other Project Characteristics

Urbanization

Climate Zone

Urban

13

Wind Speed (m/s) Precipitation Freq (Days)2.6 40

1.3 User Entered Comments & Non-Default Data

1.0 Project Characteristics

Utility Company San Diego Gas & Electric

2020Operational Year

CO2 Intensity 
(lb/MWhr)

457.25 0.018CH4 Intensity 
(lb/MWhr)

0.004N2O Intensity 
(lb/MWhr)

4135.1 PA 61
San Diego County APCD Air District, Annual
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Project Characteristics - Energy intensity factors updated based on SDG&E renewable procurement
(457.25, 0.018, 0.004)

Land Use - Residential - 267 units
Commercial - 45,000 sf, 4.63 acres
Park - 0.19 acres
Total Site 14.66 acres

Construction Phase - Arch coatings simultaneous with building construction

Off-road Equipment - Paving defaults

Trips and VMT - 

On-road Fugitive Dust - 

Architectural Coating - SDAPCD Rule 67.0.1

Vehicle Trips - Residential - 8 trips/unit weekday
Commercial - 120 trips/ksf weekday
Park - internal use, no trips
5.8 mile trip length

Woodstoves - No woodstoves or fireplaces

Area Coating - SDAPCD Rule 67.0.1

Energy Use - 

Water And Wastewater - CalGreen - 20% decrease in indoor water use
Residential - 13,916,899.87
Retail - 2,666,610.78

Waste Mitigation - 

Table Name Column Name Default Value New Value

tblArchitecturalCoating EF_Nonresidential_Exterior 250.00 150.00

tblArchitecturalCoating EF_Nonresidential_Interior 250.00 100.00

tblArchitecturalCoating EF_Residential_Exterior 250.00 150.00

tblArchitecturalCoating EF_Residential_Interior 250.00 100.00

tblAreaCoating Area_EF_Nonresidential_Exterior 250 150

tblAreaCoating Area_EF_Nonresidential_Interior 250 100

tblAreaCoating Area_EF_Residential_Exterior 250 150
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tblAreaCoating Area_EF_Residential_Interior 250 100

tblAreaMitigation UseLowVOCPaintNonresidentialExteriorV
alue

250 150

tblAreaMitigation UseLowVOCPaintNonresidentialInteriorV
alue

250 100

tblAreaMitigation UseLowVOCPaintResidentialExteriorValu
e

250 150

tblAreaMitigation UseLowVOCPaintResidentialInteriorValue 250 100

tblConstructionPhase NumDays 20.00 200.00

tblFireplaces FireplaceDayYear 82.00 0.00

tblFireplaces FireplaceHourDay 3.00 0.00

tblFireplaces FireplaceWoodMass 3,078.40 0.00

tblFireplaces NumberGas 146.85 0.00

tblFireplaces NumberNoFireplace 26.70 267.00

tblFireplaces NumberWood 93.45 0.00

tblLandUse LotAcreage 7.03 9.84

tblLandUse LotAcreage 1.03 4.63

tblProjectCharacteristics CH4IntensityFactor 0.029 0.018

tblProjectCharacteristics CO2IntensityFactor 720.49 457.25

tblProjectCharacteristics N2OIntensityFactor 0.006 0.004

tblVehicleTrips CC_TL 7.30 0.00

tblVehicleTrips CC_TL 7.30 5.80

tblVehicleTrips CNW_TL 7.30 0.00

tblVehicleTrips CNW_TL 7.30 5.80

tblVehicleTrips CW_TL 9.50 0.00

tblVehicleTrips CW_TL 9.50 5.80

tblVehicleTrips HO_TL 7.50 5.80

tblVehicleTrips HS_TL 7.30 5.80

tblVehicleTrips HW_TL 10.80 5.80
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2.0 Emissions Summary

tblVehicleTrips ST_TR 6.39 8.00

tblVehicleTrips ST_TR 22.75 0.00

tblVehicleTrips ST_TR 42.04 120.00

tblVehicleTrips SU_TR 5.86 8.00

tblVehicleTrips SU_TR 16.74 0.00

tblVehicleTrips SU_TR 20.43 120.00

tblVehicleTrips WD_TR 6.65 8.00

tblVehicleTrips WD_TR 1.89 0.00

tblVehicleTrips WD_TR 44.32 120.00

tblWater IndoorWaterUseRate 17,396,124.84 13,916,899.87

tblWater IndoorWaterUseRate 3,333,263.47 2,666,610.78

tblWoodstoves NumberCatalytic 13.35 0.00

tblWoodstoves NumberNoncatalytic 13.35 0.00

tblWoodstoves WoodstoveDayYear 82.00 0.00

tblWoodstoves WoodstoveWoodMass 3,019.20 0.00
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2.1 Overall Construction

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Year tons/yr MT/yr

2019 1.7711 4.0782 3.5216 7.5600e-
003

0.4572 0.2031 0.6603 0.1671 0.1905 0.3576 0.0000 680.1231 680.1231 0.1114 0.0000 682.9091

2020 0.9848 1.1592 1.1990 2.6100e-
003

0.0907 0.0574 0.1482 0.0243 0.0541 0.0784 0.0000 233.4043 233.4043 0.0347 0.0000 234.2726

Maximum 1.7711 4.0782 3.5216 7.5600e-
003

0.4572 0.2031 0.6603 0.1671 0.1905 0.3576 0.0000 680.1231 680.1231 0.1114 0.0000 682.9091

Unmitigated Construction

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Year tons/yr MT/yr

2019 1.7711 4.0782 3.5216 7.5600e-
003

0.4572 0.2031 0.6603 0.1671 0.1905 0.3576 0.0000 680.1227 680.1227 0.1114 0.0000 682.9087

2020 0.9848 1.1592 1.1990 2.6100e-
003

0.0907 0.0574 0.1482 0.0243 0.0541 0.0784 0.0000 233.4041 233.4041 0.0347 0.0000 234.2725

Maximum 1.7711 4.0782 3.5216 7.5600e-
003

0.4572 0.2031 0.6603 0.1671 0.1905 0.3576 0.0000 680.1227 680.1227 0.1114 0.0000 682.9087

Mitigated Construction

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio-CO2 Total CO2 CH4 N20 CO2e

Percent 
Reduction

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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2.2 Overall Operational

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Area 1.4906 0.0230 1.9895 1.0000e-
004

0.0109 0.0109 0.0109 0.0109 0.0000 3.2392 3.2392 3.1600e-
003

0.0000 3.3182

Energy 0.0112 0.0963 0.0430 6.1000e-
004

7.7600e-
003

7.7600e-
003

7.7600e-
003

7.7600e-
003

0.0000 450.2078 450.2078 0.0155 5.0000e-
003

452.0860

Mobile 1.9281 7.5216 17.9482 0.0495 3.8836 0.0516 3.9351 1.0401 0.0483 1.0884 0.0000 4,557.295
9

4,557.295
9

0.2842 0.0000 4,564.400
7

Waste 0.0000 0.0000 0.0000 0.0000 34.5267 0.0000 34.5267 2.0405 0.0000 85.5385

Water 0.0000 0.0000 0.0000 0.0000 5.2612 75.2862 80.5474 0.5433 0.0134 98.1294

Total 3.4300 7.6409 19.9807 0.0502 3.8836 0.0703 3.9538 1.0401 0.0670 1.1071 39.7879 5,086.029
1

5,125.817
0

2.8866 0.0184 5,203.472
8

Unmitigated Operational

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

1 1-1-2019 3-31-2019 1.5031 1.5031

2 4-1-2019 6-30-2019 0.9619 0.9619

3 7-1-2019 9-30-2019 1.6194 1.6194

4 10-1-2019 12-31-2019 1.7528 1.7528

5 1-1-2020 3-31-2020 1.6391 1.6391

6 4-1-2020 6-30-2020 0.5139 0.5139

Highest 1.7528 1.7528
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2.2 Overall Operational

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Area 1.4906 0.0230 1.9895 1.0000e-
004

0.0109 0.0109 0.0109 0.0109 0.0000 3.2392 3.2392 3.1600e-
003

0.0000 3.3182

Energy 0.0112 0.0963 0.0430 6.1000e-
004

7.7600e-
003

7.7600e-
003

7.7600e-
003

7.7600e-
003

0.0000 450.2078 450.2078 0.0155 5.0000e-
003

452.0860

Mobile 1.9281 7.5216 17.9482 0.0495 3.8836 0.0516 3.9351 1.0401 0.0483 1.0884 0.0000 4,557.295
9

4,557.295
9

0.2842 0.0000 4,564.400
7

Waste 0.0000 0.0000 0.0000 0.0000 25.8951 0.0000 25.8951 1.5304 0.0000 64.1539

Water 0.0000 0.0000 0.0000 0.0000 5.2612 75.2862 80.5474 0.5433 0.0134 98.1294

Total 3.4300 7.6409 19.9807 0.0502 3.8836 0.0703 3.9538 1.0401 0.0670 1.1071 31.1562 5,086.029
1

5,117.185
3

2.3765 0.0184 5,182.088
2

Mitigated Operational

3.0 Construction Detail

Construction Phase

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio-CO2 Total CO2 CH4 N20 CO2e

Percent 
Reduction

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 21.69 0.00 0.17 17.67 0.00 0.41
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Phase 
Number

Phase Name Phase Type Start Date End Date Num Days 
Week

Num Days Phase Description

1 Site Preparation Site Preparation 1/1/2019 1/14/2019 5 10

2 Grading Grading 1/15/2019 2/25/2019 5 30

3 Building Construction Building Construction 2/26/2019 4/20/2020 5 300

4 Architectural Coating Architectural Coating 7/16/2019 4/20/2020 5 200

5 Paving Paving 4/21/2020 5/18/2020 5 20

OffRoad Equipment

Residential Indoor: 540,675; Residential Outdoor: 180,225; Non-Residential Indoor: 67,500; Non-Residential Outdoor: 22,500; Striped Parking 
Area: 0 (Architectural Coating – sqft)

Acres of Grading (Site Preparation Phase): 0

Acres of Grading (Grading Phase): 75

Acres of Paving: 0
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Phase Name Offroad Equipment Type Amount Usage Hours Horse Power Load Factor

Site Preparation Rubber Tired Dozers 3 8.00 247 0.40

Site Preparation Tractors/Loaders/Backhoes 4 8.00 97 0.37

Grading Excavators 2 8.00 158 0.38

Grading Graders 1 8.00 187 0.41

Grading Rubber Tired Dozers 1 8.00 247 0.40

Grading Scrapers 2 8.00 367 0.48

Grading Tractors/Loaders/Backhoes 2 8.00 97 0.37

Building Construction Cranes 1 7.00 231 0.29

Building Construction Forklifts 3 8.00 89 0.20

Building Construction Generator Sets 1 8.00 84 0.74

Building Construction Tractors/Loaders/Backhoes 3 7.00 97 0.37

Building Construction Welders 1 8.00 46 0.45

Paving Pavers 2 8.00 130 0.42

Paving Paving Equipment 2 8.00 132 0.36

Paving Rollers 2 8.00 80 0.38

Architectural Coating Air Compressors 1 6.00 78 0.48

Trips and VMT

Phase Name Offroad Equipment 
Count

Worker Trip 
Number

Vendor Trip 
Number

Hauling Trip 
Number

Worker Trip 
Length

Vendor Trip 
Length

Hauling Trip 
Length

Worker Vehicle 
Class

Vendor 
Vehicle Class

Hauling 
Vehicle Class

Site Preparation 7 18.00 0.00 0.00 10.80 7.30 20.00 LD_Mix HDT_Mix HHDT

Grading 8 20.00 0.00 0.00 10.80 7.30 20.00 LD_Mix HDT_Mix HHDT

Building Construction 9 210.00 37.00 0.00 10.80 7.30 20.00 LD_Mix HDT_Mix HHDT

Paving 6 15.00 0.00 0.00 10.80 7.30 20.00 LD_Mix HDT_Mix HHDT

Architectural Coating 1 42.00 0.00 0.00 10.80 7.30 20.00 LD_Mix HDT_Mix HHDT
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3.2 Site Preparation - 2019

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Fugitive Dust 0.0903 0.0000 0.0903 0.0497 0.0000 0.0497 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.0217 0.2279 0.1103 1.9000e-
004

0.0120 0.0120 0.0110 0.0110 0.0000 17.0843 17.0843 5.4100e-
003

0.0000 17.2195

Total 0.0217 0.2279 0.1103 1.9000e-
004

0.0903 0.0120 0.1023 0.0497 0.0110 0.0607 0.0000 17.0843 17.0843 5.4100e-
003

0.0000 17.2195

Unmitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

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

Worker 3.5000e-
004

2.7000e-
004

2.6300e-
003

1.0000e-
005

7.2000e-
004

1.0000e-
005

7.3000e-
004

1.9000e-
004

0.0000 2.0000e-
004

0.0000 0.6737 0.6737 2.0000e-
005

0.0000 0.6742

Total 3.5000e-
004

2.7000e-
004

2.6300e-
003

1.0000e-
005

7.2000e-
004

1.0000e-
005

7.3000e-
004

1.9000e-
004

0.0000 2.0000e-
004

0.0000 0.6737 0.6737 2.0000e-
005

0.0000 0.6742

Unmitigated Construction Off-Site

3.1 Mitigation Measures Construction
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3.2 Site Preparation - 2019

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Fugitive Dust 0.0903 0.0000 0.0903 0.0497 0.0000 0.0497 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.0217 0.2279 0.1103 1.9000e-
004

0.0120 0.0120 0.0110 0.0110 0.0000 17.0843 17.0843 5.4100e-
003

0.0000 17.2195

Total 0.0217 0.2279 0.1103 1.9000e-
004

0.0903 0.0120 0.1023 0.0497 0.0110 0.0607 0.0000 17.0843 17.0843 5.4100e-
003

0.0000 17.2195

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

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

Worker 3.5000e-
004

2.7000e-
004

2.6300e-
003

1.0000e-
005

7.2000e-
004

1.0000e-
005

7.3000e-
004

1.9000e-
004

0.0000 2.0000e-
004

0.0000 0.6737 0.6737 2.0000e-
005

0.0000 0.6742

Total 3.5000e-
004

2.7000e-
004

2.6300e-
003

1.0000e-
005

7.2000e-
004

1.0000e-
005

7.3000e-
004

1.9000e-
004

0.0000 2.0000e-
004

0.0000 0.6737 0.6737 2.0000e-
005

0.0000 0.6742

Mitigated Construction Off-Site
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3.3 Grading - 2019

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Fugitive Dust 0.1301 0.0000 0.1301 0.0540 0.0000 0.0540 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.0711 0.8178 0.5007 9.3000e-
004

0.0357 0.0357 0.0329 0.0329 0.0000 83.5520 83.5520 0.0264 0.0000 84.2129

Total 0.0711 0.8178 0.5007 9.3000e-
004

0.1301 0.0357 0.1658 0.0540 0.0329 0.0868 0.0000 83.5520 83.5520 0.0264 0.0000 84.2129

Unmitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

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

Worker 1.1800e-
003

9.1000e-
004

8.7800e-
003

2.0000e-
005

2.4100e-
003

2.0000e-
005

2.4200e-
003

6.4000e-
004

2.0000e-
005

6.6000e-
004

0.0000 2.2455 2.2455 7.0000e-
005

0.0000 2.2473

Total 1.1800e-
003

9.1000e-
004

8.7800e-
003

2.0000e-
005

2.4100e-
003

2.0000e-
005

2.4200e-
003

6.4000e-
004

2.0000e-
005

6.6000e-
004

0.0000 2.2455 2.2455 7.0000e-
005

0.0000 2.2473

Unmitigated Construction Off-Site
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3.3 Grading - 2019

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Fugitive Dust 0.1301 0.0000 0.1301 0.0540 0.0000 0.0540 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.0711 0.8178 0.5007 9.3000e-
004

0.0357 0.0357 0.0329 0.0329 0.0000 83.5519 83.5519 0.0264 0.0000 84.2128

Total 0.0711 0.8178 0.5007 9.3000e-
004

0.1301 0.0357 0.1658 0.0540 0.0329 0.0868 0.0000 83.5519 83.5519 0.0264 0.0000 84.2128

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

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

Worker 1.1800e-
003

9.1000e-
004

8.7800e-
003

2.0000e-
005

2.4100e-
003

2.0000e-
005

2.4200e-
003

6.4000e-
004

2.0000e-
005

6.6000e-
004

0.0000 2.2455 2.2455 7.0000e-
005

0.0000 2.2473

Total 1.1800e-
003

9.1000e-
004

8.7800e-
003

2.0000e-
005

2.4100e-
003

2.0000e-
005

2.4200e-
003

6.4000e-
004

2.0000e-
005

6.6000e-
004

0.0000 2.2455 2.2455 7.0000e-
005

0.0000 2.2473

Mitigated Construction Off-Site
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3.4 Building Construction - 2019

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Off-Road 0.2609 2.3292 1.8966 2.9700e-
003

0.1425 0.1425 0.1340 0.1340 0.0000 259.7901 259.7901 0.0633 0.0000 261.3723

Total 0.2609 2.3292 1.8966 2.9700e-
003

0.1425 0.1425 0.1340 0.1340 0.0000 259.7901 259.7901 0.0633 0.0000 261.3723

Unmitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0192 0.5132 0.1379 1.1200e-
003

0.0271 3.5500e-
003

0.0307 7.8300e-
003

3.4000e-
003

0.0112 0.0000 108.6224 108.6224 8.7200e-
003

0.0000 108.8404

Worker 0.0915 0.0702 0.6790 1.9200e-
003

0.1861 1.3600e-
003

0.1874 0.0495 1.2500e-
003

0.0507 0.0000 173.6886 173.6886 5.5800e-
003

0.0000 173.8282

Total 0.1106 0.5834 0.8168 3.0400e-
003

0.2132 4.9100e-
003

0.2181 0.0573 4.6500e-
003

0.0619 0.0000 282.3111 282.3111 0.0143 0.0000 282.6686

Unmitigated Construction Off-Site
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3.4 Building Construction - 2019

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Off-Road 0.2609 2.3292 1.8966 2.9700e-
003

0.1425 0.1425 0.1340 0.1340 0.0000 259.7898 259.7898 0.0633 0.0000 261.3720

Total 0.2609 2.3292 1.8966 2.9700e-
003

0.1425 0.1425 0.1340 0.1340 0.0000 259.7898 259.7898 0.0633 0.0000 261.3720

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0192 0.5132 0.1379 1.1200e-
003

0.0271 3.5500e-
003

0.0307 7.8300e-
003

3.4000e-
003

0.0112 0.0000 108.6224 108.6224 8.7200e-
003

0.0000 108.8404

Worker 0.0915 0.0702 0.6790 1.9200e-
003

0.1861 1.3600e-
003

0.1874 0.0495 1.2500e-
003

0.0507 0.0000 173.6886 173.6886 5.5800e-
003

0.0000 173.8282

Total 0.1106 0.5834 0.8168 3.0400e-
003

0.2132 4.9100e-
003

0.2181 0.0573 4.6500e-
003

0.0619 0.0000 282.3111 282.3111 0.0143 0.0000 282.6686

Mitigated Construction Off-Site
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3.4 Building Construction - 2020

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Off-Road 0.0837 0.7579 0.6655 1.0600e-
003

0.0441 0.0441 0.0415 0.0415 0.0000 91.4859 91.4859 0.0223 0.0000 92.0439

Total 0.0837 0.7579 0.6655 1.0600e-
003

0.0441 0.0441 0.0415 0.0415 0.0000 91.4859 91.4859 0.0223 0.0000 92.0439

Unmitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 5.5700e-
003

0.1666 0.0443 4.0000e-
004

9.7000e-
003

8.1000e-
004

0.0105 2.8000e-
003

7.8000e-
004

3.5800e-
003

0.0000 38.5634 38.5634 2.9600e-
003

0.0000 38.6373

Worker 0.0306 0.0226 0.2220 6.7000e-
004

0.0665 4.8000e-
004

0.0670 0.0177 4.4000e-
004

0.0181 0.0000 60.1284 60.1284 1.8100e-
003

0.0000 60.1736

Total 0.0362 0.1892 0.2662 1.0700e-
003

0.0762 1.2900e-
003

0.0775 0.0205 1.2200e-
003

0.0217 0.0000 98.6918 98.6918 4.7700e-
003

0.0000 98.8108

Unmitigated Construction Off-Site
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3.4 Building Construction - 2020

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Off-Road 0.0837 0.7579 0.6655 1.0600e-
003

0.0441 0.0441 0.0415 0.0415 0.0000 91.4858 91.4858 0.0223 0.0000 92.0438

Total 0.0837 0.7579 0.6655 1.0600e-
003

0.0441 0.0441 0.0415 0.0415 0.0000 91.4858 91.4858 0.0223 0.0000 92.0438

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 5.5700e-
003

0.1666 0.0443 4.0000e-
004

9.7000e-
003

8.1000e-
004

0.0105 2.8000e-
003

7.8000e-
004

3.5800e-
003

0.0000 38.5634 38.5634 2.9600e-
003

0.0000 38.6373

Worker 0.0306 0.0226 0.2220 6.7000e-
004

0.0665 4.8000e-
004

0.0670 0.0177 4.4000e-
004

0.0181 0.0000 60.1284 60.1284 1.8100e-
003

0.0000 60.1736

Total 0.0362 0.1892 0.2662 1.0700e-
003

0.0762 1.2900e-
003

0.0775 0.0205 1.2200e-
003

0.0217 0.0000 98.6918 98.6918 4.7700e-
003

0.0000 98.8108

Mitigated Construction Off-Site
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3.5 Architectural Coating - 2019

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Archit. Coating 1.2791 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.0161 0.1110 0.1114 1.8000e-
004

7.7900e-
003

7.7900e-
003

7.7900e-
003

7.7900e-
003

0.0000 15.4472 15.4472 1.3000e-
003

0.0000 15.4798

Total 1.2952 0.1110 0.1114 1.8000e-
004

7.7900e-
003

7.7900e-
003

7.7900e-
003

7.7900e-
003

0.0000 15.4472 15.4472 1.3000e-
003

0.0000 15.4798

Unmitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

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

Worker 0.0100 7.6900e-
003

0.0744 2.1000e-
004

0.0204 1.5000e-
004

0.0205 5.4100e-
003

1.4000e-
004

5.5500e-
003

0.0000 19.0193 19.0193 6.1000e-
004

0.0000 19.0346

Total 0.0100 7.6900e-
003

0.0744 2.1000e-
004

0.0204 1.5000e-
004

0.0205 5.4100e-
003

1.4000e-
004

5.5500e-
003

0.0000 19.0193 19.0193 6.1000e-
004

0.0000 19.0346

Unmitigated Construction Off-Site
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3.5 Architectural Coating - 2019

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Archit. Coating 1.2791 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.0161 0.1110 0.1114 1.8000e-
004

7.7900e-
003

7.7900e-
003

7.7900e-
003

7.7900e-
003

0.0000 15.4472 15.4472 1.3000e-
003

0.0000 15.4798

Total 1.2952 0.1110 0.1114 1.8000e-
004

7.7900e-
003

7.7900e-
003

7.7900e-
003

7.7900e-
003

0.0000 15.4472 15.4472 1.3000e-
003

0.0000 15.4798

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

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

Worker 0.0100 7.6900e-
003

0.0744 2.1000e-
004

0.0204 1.5000e-
004

0.0205 5.4100e-
003

1.4000e-
004

5.5500e-
003

0.0000 19.0193 19.0193 6.1000e-
004

0.0000 19.0346

Total 0.0100 7.6900e-
003

0.0744 2.1000e-
004

0.0204 1.5000e-
004

0.0205 5.4100e-
003

1.4000e-
004

5.5500e-
003

0.0000 19.0193 19.0193 6.1000e-
004

0.0000 19.0346

Mitigated Construction Off-Site
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3.5 Architectural Coating - 2020

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Archit. Coating 0.8351 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 9.5700e-
003

0.0665 0.0723 1.2000e-
004

4.3800e-
003

4.3800e-
003

4.3800e-
003

4.3800e-
003

0.0000 10.0854 10.0854 7.8000e-
004

0.0000 10.1049

Total 0.8447 0.0665 0.0723 1.2000e-
004

4.3800e-
003

4.3800e-
003

4.3800e-
003

4.3800e-
003

0.0000 10.0854 10.0854 7.8000e-
004

0.0000 10.1049

Unmitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

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

Worker 6.1200e-
003

4.5300e-
003

0.0444 1.3000e-
004

0.0133 1.0000e-
004

0.0134 3.5400e-
003

9.0000e-
005

3.6200e-
003

0.0000 12.0257 12.0257 3.6000e-
004

0.0000 12.0347

Total 6.1200e-
003

4.5300e-
003

0.0444 1.3000e-
004

0.0133 1.0000e-
004

0.0134 3.5400e-
003

9.0000e-
005

3.6200e-
003

0.0000 12.0257 12.0257 3.6000e-
004

0.0000 12.0347

Unmitigated Construction Off-Site
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3.5 Architectural Coating - 2020

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Archit. Coating 0.8351 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 9.5700e-
003

0.0665 0.0723 1.2000e-
004

4.3800e-
003

4.3800e-
003

4.3800e-
003

4.3800e-
003

0.0000 10.0853 10.0853 7.8000e-
004

0.0000 10.1049

Total 0.8447 0.0665 0.0723 1.2000e-
004

4.3800e-
003

4.3800e-
003

4.3800e-
003

4.3800e-
003

0.0000 10.0853 10.0853 7.8000e-
004

0.0000 10.1049

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

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

Worker 6.1200e-
003

4.5300e-
003

0.0444 1.3000e-
004

0.0133 1.0000e-
004

0.0134 3.5400e-
003

9.0000e-
005

3.6200e-
003

0.0000 12.0257 12.0257 3.6000e-
004

0.0000 12.0347

Total 6.1200e-
003

4.5300e-
003

0.0444 1.3000e-
004

0.0133 1.0000e-
004

0.0134 3.5400e-
003

9.0000e-
005

3.6200e-
003

0.0000 12.0257 12.0257 3.6000e-
004

0.0000 12.0347

Mitigated Construction Off-Site
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3.6 Paving - 2020

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Off-Road 0.0136 0.1407 0.1465 2.3000e-
004

7.5300e-
003

7.5300e-
003

6.9300e-
003

6.9300e-
003

0.0000 20.0282 20.0282 6.4800e-
003

0.0000 20.1902

Paving 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 0.0136 0.1407 0.1465 2.3000e-
004

7.5300e-
003

7.5300e-
003

6.9300e-
003

6.9300e-
003

0.0000 20.0282 20.0282 6.4800e-
003

0.0000 20.1902

Unmitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

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

Worker 5.5000e-
004

4.1000e-
004

4.0100e-
003

1.0000e-
005

1.2000e-
003

1.0000e-
005

1.2100e-
003

3.2000e-
004

1.0000e-
005

3.3000e-
004

0.0000 1.0873 1.0873 3.0000e-
005

0.0000 1.0881

Total 5.5000e-
004

4.1000e-
004

4.0100e-
003

1.0000e-
005

1.2000e-
003

1.0000e-
005

1.2100e-
003

3.2000e-
004

1.0000e-
005

3.3000e-
004

0.0000 1.0873 1.0873 3.0000e-
005

0.0000 1.0881

Unmitigated Construction Off-Site
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4.0 Operational Detail - Mobile

3.6 Paving - 2020

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Off-Road 0.0136 0.1407 0.1465 2.3000e-
004

7.5300e-
003

7.5300e-
003

6.9300e-
003

6.9300e-
003

0.0000 20.0282 20.0282 6.4800e-
003

0.0000 20.1901

Paving 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 0.0136 0.1407 0.1465 2.3000e-
004

7.5300e-
003

7.5300e-
003

6.9300e-
003

6.9300e-
003

0.0000 20.0282 20.0282 6.4800e-
003

0.0000 20.1901

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

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

Worker 5.5000e-
004

4.1000e-
004

4.0100e-
003

1.0000e-
005

1.2000e-
003

1.0000e-
005

1.2100e-
003

3.2000e-
004

1.0000e-
005

3.3000e-
004

0.0000 1.0873 1.0873 3.0000e-
005

0.0000 1.0881

Total 5.5000e-
004

4.1000e-
004

4.0100e-
003

1.0000e-
005

1.2000e-
003

1.0000e-
005

1.2100e-
003

3.2000e-
004

1.0000e-
005

3.3000e-
004

0.0000 1.0873 1.0873 3.0000e-
005

0.0000 1.0881

Mitigated Construction Off-Site
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ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Mitigated 1.9281 7.5216 17.9482 0.0495 3.8836 0.0516 3.9351 1.0401 0.0483 1.0884 0.0000 4,557.295
9

4,557.295
9

0.2842 0.0000 4,564.400
7

Unmitigated 1.9281 7.5216 17.9482 0.0495 3.8836 0.0516 3.9351 1.0401 0.0483 1.0884 0.0000 4,557.295
9

4,557.295
9

0.2842 0.0000 4,564.400
7

4.1 Mitigation Measures Mobile

4.2 Trip Summary Information

4.3 Trip Type Information

Average Daily Trip Rate Unmitigated Mitigated

Land Use Weekday Saturday Sunday Annual VMT Annual VMT

Apartments Mid Rise 2,136.00 2,136.00 2136.00 4,004,534 4,004,534

City Park 0.00 0.00 0.00

Strip Mall 5,400.00 5,400.00 5400.00 6,299,748 6,299,748

Total 7,536.00 7,536.00 7,536.00 10,304,282 10,304,282

Miles Trip % Trip Purpose %

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

Apartments Mid Rise 5.80 5.80 5.80 41.60 18.80 39.60 86 11 3

City Park 0.00 0.00 0.00 33.00 48.00 19.00 66 28 6

Strip Mall 5.80 5.80 5.80 16.60 64.40 19.00 45 40 15
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5.0 Energy Detail

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Electricity 
Mitigated

0.0000 0.0000 0.0000 0.0000 0.0000 339.0070 339.0070 0.0134 2.9700e-
003

340.2244

Electricity 
Unmitigated

0.0000 0.0000 0.0000 0.0000 0.0000 339.0070 339.0070 0.0134 2.9700e-
003

340.2244

NaturalGas 
Mitigated

0.0112 0.0963 0.0430 6.1000e-
004

7.7600e-
003

7.7600e-
003

7.7600e-
003

7.7600e-
003

0.0000 111.2008 111.2008 2.1300e-
003

2.0400e-
003

111.8616

NaturalGas 
Unmitigated

0.0112 0.0963 0.0430 6.1000e-
004

7.7600e-
003

7.7600e-
003

7.7600e-
003

7.7600e-
003

0.0000 111.2008 111.2008 2.1300e-
003

2.0400e-
003

111.8616

5.1 Mitigation Measures Energy

4.4 Fleet Mix

Land Use LDA LDT1 LDT2 MDV LHD1 LHD2 MHD HHD OBUS UBUS MCY SBUS MH

Apartments Mid Rise 0.588316 0.042913 0.184449 0.110793 0.017294 0.005558 0.015534 0.023021 0.001902 0.002024 0.006181 0.000745 0.001271

City Park 0.588316 0.042913 0.184449 0.110793 0.017294 0.005558 0.015534 0.023021 0.001902 0.002024 0.006181 0.000745 0.001271

Strip Mall 0.588316 0.042913 0.184449 0.110793 0.017294 0.005558 0.015534 0.023021 0.001902 0.002024 0.006181 0.000745 0.001271

Historical Energy Use: N
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5.2 Energy by Land Use - NaturalGas

NaturalGa
s Use

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Land Use kBTU/yr tons/yr MT/yr

Apartments Mid 
Rise

1.98347e
+006

0.0107 0.0914 0.0389 5.8000e-
004

7.3900e-
003

7.3900e-
003

7.3900e-
003

7.3900e-
003

0.0000 105.8457 105.8457 2.0300e-
003

1.9400e-
003

106.4747

City Park 0 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Strip Mall 100350 5.4000e-
004

4.9200e-
003

4.1300e-
003

3.0000e-
005

3.7000e-
004

3.7000e-
004

3.7000e-
004

3.7000e-
004

0.0000 5.3551 5.3551 1.0000e-
004

1.0000e-
004

5.3869

Total 0.0112 0.0963 0.0430 6.1000e-
004

7.7600e-
003

7.7600e-
003

7.7600e-
003

7.7600e-
003

0.0000 111.2008 111.2008 2.1300e-
003

2.0400e-
003

111.8616

Unmitigated

NaturalGa
s Use

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Land Use kBTU/yr tons/yr MT/yr

Apartments Mid 
Rise

1.98347e
+006

0.0107 0.0914 0.0389 5.8000e-
004

7.3900e-
003

7.3900e-
003

7.3900e-
003

7.3900e-
003

0.0000 105.8457 105.8457 2.0300e-
003

1.9400e-
003

106.4747

City Park 0 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Strip Mall 100350 5.4000e-
004

4.9200e-
003

4.1300e-
003

3.0000e-
005

3.7000e-
004

3.7000e-
004

3.7000e-
004

3.7000e-
004

0.0000 5.3551 5.3551 1.0000e-
004

1.0000e-
004

5.3869

Total 0.0112 0.0963 0.0430 6.1000e-
004

7.7600e-
003

7.7600e-
003

7.7600e-
003

7.7600e-
003

0.0000 111.2008 111.2008 2.1300e-
003

2.0400e-
003

111.8616

Mitigated
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6.0 Area Detail

5.3 Energy by Land Use - Electricity

Electricity 
Use

Total CO2 CH4 N2O CO2e

Land Use kWh/yr MT/yr

Apartments Mid 
Rise

1.06932e
+006

221.7817 8.7300e-
003

1.9400e-
003

222.5781

City Park 0 0.0000 0.0000 0.0000 0.0000

Strip Mall 565200 117.2254 4.6100e-
003

1.0300e-
003

117.6463

Total 339.0070 0.0133 2.9700e-
003

340.2244

Unmitigated

Electricity 
Use

Total CO2 CH4 N2O CO2e

Land Use kWh/yr MT/yr

Apartments Mid 
Rise

1.06932e
+006

221.7817 8.7300e-
003

1.9400e-
003

222.5781

City Park 0 0.0000 0.0000 0.0000 0.0000

Strip Mall 565200 117.2254 4.6100e-
003

1.0300e-
003

117.6463

Total 339.0070 0.0133 2.9700e-
003

340.2244

Mitigated
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6.1 Mitigation Measures Area

6.0 Area Detail

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Mitigated 1.4906 0.0230 1.9895 1.0000e-
004

0.0109 0.0109 0.0109 0.0109 0.0000 3.2392 3.2392 3.1600e-
003

0.0000 3.3182

Unmitigated 1.4906 0.0230 1.9895 1.0000e-
004

0.0109 0.0109 0.0109 0.0109 0.0000 3.2392 3.2392 3.1600e-
003

0.0000 3.3182
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6.2 Area by SubCategory

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

SubCategory tons/yr MT/yr

Architectural 
Coating

0.2114 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Consumer 
Products

1.2186 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Hearth 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Landscaping 0.0606 0.0230 1.9895 1.0000e-
004

0.0109 0.0109 0.0109 0.0109 0.0000 3.2392 3.2392 3.1600e-
003

0.0000 3.3182

Total 1.4906 0.0230 1.9895 1.0000e-
004

0.0109 0.0109 0.0109 0.0109 0.0000 3.2392 3.2392 3.1600e-
003

0.0000 3.3182

Unmitigated
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7.1 Mitigation Measures Water

7.0 Water Detail

6.2 Area by SubCategory

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

SubCategory tons/yr MT/yr

Architectural 
Coating

0.2114 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Consumer 
Products

1.2186 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Hearth 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Landscaping 0.0606 0.0230 1.9895 1.0000e-
004

0.0109 0.0109 0.0109 0.0109 0.0000 3.2392 3.2392 3.1600e-
003

0.0000 3.3182

Total 1.4906 0.0230 1.9895 1.0000e-
004

0.0109 0.0109 0.0109 0.0109 0.0000 3.2392 3.2392 3.1600e-
003

0.0000 3.3182

Mitigated
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Total CO2 CH4 N2O CO2e

Category MT/yr

Mitigated 80.5474 0.5433 0.0134 98.1294

Unmitigated 80.5474 0.5433 0.0134 98.1294

7.2 Water by Land Use

Indoor/Out
door Use

Total CO2 CH4 N2O CO2e

Land Use Mgal MT/yr

Apartments Mid 
Rise

13.9169 / 
10.9671

67.2707 0.4560 0.0113 82.0244

City Park 0 / 
0.226381

0.5216 2.0000e-
005

0.0000 0.5235

Strip Mall 2.66661 / 
2.04297

12.7551 0.0874 2.1600e-
003

15.5815

Total 80.5474 0.5433 0.0134 98.1294

Unmitigated
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8.1 Mitigation Measures Waste

Institute Recycling and Composting Services

7.2 Water by Land Use

Indoor/Out
door Use

Total CO2 CH4 N2O CO2e

Land Use Mgal MT/yr

Apartments Mid 
Rise

13.9169 / 
10.9671

67.2707 0.4560 0.0113 82.0244

City Park 0 / 
0.226381

0.5216 2.0000e-
005

0.0000 0.5235

Strip Mall 2.66661 / 
2.04297

12.7551 0.0874 2.1600e-
003

15.5815

Total 80.5474 0.5433 0.0134 98.1294

Mitigated

8.0 Waste Detail
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Total CO2 CH4 N2O CO2e

MT/yr

 Mitigated 25.8951 1.5304 0.0000 64.1539

 Unmitigated 34.5267 2.0405 0.0000 85.5385

Category/Year

8.2 Waste by Land Use

Waste 
Disposed

Total CO2 CH4 N2O CO2e

Land Use tons MT/yr

Apartments Mid 
Rise

122.82 24.9314 1.4734 0.0000 61.7664

City Park 0.02 4.0600e-
003

2.4000e-
004

0.0000 0.0101

Strip Mall 47.25 9.5913 0.5668 0.0000 23.7621

Total 34.5267 2.0405 0.0000 85.5385

Unmitigated
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8.2 Waste by Land Use

Waste 
Disposed

Total CO2 CH4 N2O CO2e

Land Use tons MT/yr

Apartments Mid 
Rise

92.115 18.6985 1.1051 0.0000 46.3248

City Park 0.015 3.0400e-
003

1.8000e-
004

0.0000 7.5400e-
003

Strip Mall 35.4375 7.1935 0.4251 0.0000 17.8216

Total 25.8950 1.5304 0.0000 64.1539

Mitigated

9.0 Operational Offroad

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

10.0 Stationary Equipment

Fire Pumps and Emergency Generators

Equipment Type Number Hours/Day Hours/Year Horse Power Load Factor Fuel Type

Boilers

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

User Defined Equipment

Equipment Type Number
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11.0 Vegetation

CalEEMod Version: CalEEMod.2016.3.2 Date: 9/13/2018 2:20 PMPage 35 of 35

4135.1 PA 61 - San Diego County APCD Air District, Annual



FOR REVIEW ONLY 

 

PRELIMINARY DRAINAGE REPORT 

FOR 

CALIFORNIA TERRACES – PA61 
 

 
 
 
 
 

October 30, 2018 

 

 

 

 

 

 

 

Wayne W. Chang, MS, PE 46548 

Chang
Civil Engineering ◦ Hydrology ◦ Hydraulics ◦ Sedimentation 

 

P.O. Box 9496 
Rancho Santa Fe, CA  92067 

(858) 692-0760 



FOR REVIEW ONLY 

-TABLE OF CONTENTS - 
 
Introduction ...................................................................................................................................1 
 
Hydrologic Results........................................................................................................................2 
 
Hydraulic Results ..........................................................................................................................4 
 
Conclusion ....................................................................................................................................4 
 
1987 Notice ...................................................................................................................................6 
 
 
APPENDIX 
 

A. Rational Method Analyses and Backup Data 
 

B. Storm Drain Flows Exhibit and Normal Depth Analyses 
 



1 
 

INTRODUCTION 
 
Pardee Homes is proposing to develop a 14.50-acre site located southeast of the intersection of 
Otay Mesa Road and Caliente Avenue in the city of San Diego (see the Vicinity Map). The site 
is currently undeveloped and supports low lying vegetation consisting of brush and grasses. The 
project proposes 171 multi-family units including 18 affordable and a private recreation park on 
the easterly two-thirds of the site (Lot 2). The residential development regulations permit up to 
270 multi-family residential units on Lot 2, so the proposed density is lower than allowed. For 
this residential development area, there are two proposed public streets off of Otay Mesa Road 
that provide access to the east (Street B) and west (Street A) ends of the project, as well as 
private on-site driveways, alleys, and parking. The westerly third of the site (Lot 1) will be mass-
graded and developed with up to 45,000 square feet of commercial uses in the future under a 
separate Planned Development Permit and Site Development Permit. The project’s preliminary 
plans are being designed by Civil Sense, Inc. 

 

 
 

Vicinity Map 



2 
 

Under existing, pre-project conditions, storm runoff from the site sheet flows over the gently 
sloping, natural ground surface. The majority of the sheet flow is directed to the east and onto the 
adjacent parcel. The on- and off-site runoff continues easterly as sheet flow towards a small 
watercourse approximately 1,400 feet east of the site. There is a historic pond that was graded 
within the northeast corner of the site that captures precipitation within its footprint. The 
remaining site runoff is directed towards the northwest corner of the site (towards the 
intersection of Otay Mesa Road and Caliente Avenue) and into an existing storm drain system. 
There are no other existing on-site drainage facilities and there is minimal off-site run-on. 
 
Under proposed, post-project conditions, storm runoff will be conveyed by the private alleys and 
driveways to on-site storm drain systems. The majority of the runoff will be conveyed towards 
the northeast corner of the site where the proposed on-site storm drain will connect to an existing 
storm drain in Otay Mesa Road about 500 feet east of the site. The existing storm drain outlets 
into a natural watercourse within Dennery Canyon on the north site of Otay Mesa Road. The 
watercourse continues north to the Otay River, which flows into San Diego Bay. Storm runoff 
from the multi-family development area will be private and conveyed in private drainage 
facilities. Storm runoff from the easterly proposed public street and cul-de-sac will be conveyed 
in public drainage facilities. The private and public runoff will not commingle until leaving the 
site. 
 
Post-project storm runoff from the northwest corner of project will be from the westerly 
proposed public street and cul-de-sac. This runoff will be conveyed by the proposed street and 
public storm drain system to an existing storm drain system at the intersection of Caliente 
Avenue and Otay Mesa Road. Storm runoff from the westerly mass-graded pad will also enter 
this storm drain system. The existing storm drain system crosses Otay Mesa Road and continues 
north along Ocean View Hills Parkway (Ocean View Hills Parkway is named Caliente Avenue 
south of Otay Mesa Road) before outletting into a natural watercourse within Dennery Canyon. 
As mentioned above, this watercourse continues to the Otay River, which flows into San Diego 
Bay. 
 
This preliminary drainage report has been prepared in support of Civil Sense, Inc’s entitlement 
plans and calculates tentative-map level runoff from the site. In addition, normal depth analyses 
have been prepared for the proposed public storm drains that convey storm runoff from the site. 
 
 
HYDROLOGIC RESULTS 
 
The overall site covers 16.37 acres so the City of San Diego’s 2017, Drainage Design Manual’s 
(Manual) rational method procedure was the basis for the existing and proposed condition 
hydrologic analyses. The Manual states that “the combination of storm drain system capacity and 
overflow” shall be able to carry the 100-year, while “the underground storm drain system shall 
be based upon a 50-year frequency storm.” Both 50- and 100-year are provided. During final 
engineering when the storm drain system has been fully designed, detailed 50-year hydraulic 
modeling for the public storm drains will be performed. At the current entitlement stage normal 
depth analyses have been performed to determine preliminary storm drain sizing. 
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The public storm drain facilities include the curb inlets in Street A and in Street B (two in each 
street) and downstream facilities. The curb inlets will be integrated into Modular Wetland 
System Linear BMPs. The internal storm drains upstream of the curb inlets will be private.  
 
The rational method input parameters are summarized below, and the supporting data is included 
in Appendix A: 
 
 Intensity-Duration-Frequency: The City’s 50- and 100-year Intensity-Duration-Frequency 

curve from the Drainage Design Manual was used. 
 
 Drainage area: The drainage areas are shown on the Existing and Proposed Condition 

Rational Method Work Maps in Appendix A. The overall existing and proposed condition 
drainage areas were set equal to allow a comparison of results. 

 
 Hydrologic soil groups: The soil group within the site is entirely ‘D’ according to the City 

criteria.  
 
 Runoff coefficients: Under existing conditions, the study area is pervious except for Otay 

Mesa Road. The roughness coefficient (C=0.45) was based on the rural land use category. 
Under proposed conditions, the condominium development was assigned a multi-unit land 
use (C=0.70) while the mass-graded pad was assigned the rural land use.  

 
The existing and proposed condition rational method analyses are contained in Appendix A and 
summarized in Table 1. The results indicate the project will increase the 100-year flow rates. The 
flows to the east will be conveyed in existing (PDC determined that the existing receiving storm 
drain crossing Otay Mesa Road has capacity for 44 cfs) and proposed storm drain facilities with 
capacity for the tributary flow rate. These facilities will outlet directly into the Dennery Canyon 
watercourse, which flows to the Otay River and then San Diego Bay. Since the easterly flows 
can adequately be conveyed by the receiving drainage facilities and the outflow is then conveyed 
to San Diego Bay by natural watercourses, detention is not required for the easterly flows. On the 
other hand, the easterly flows will be detained by proposed underground flow-control vaults 
along Street A, as needed. 
 

Drainage 
Basin 

Drainage Area, ac 100-Year Flow, cfs 
Existing Proposed Existing Proposed 

Easterly 11.66 9.42 12 21 
Westerly 3.19 5.43 4.3 8.4 

 
Table 1.  Comparison of Rational Method Results 

 
An August 7, 1987 Notice from the City of San Diego provides drainage requirements for Otay 
Mesa development projects within the watershed that drains into Mexico (see attachment after 
this report text). The associated watershed was defined by an April 2007, Drainage Study for the 
Otay Mesa Community Plan Update, by Kimley-Horn and Associates, Inc. The 2007 study 
shows the site within the watershed tributary to Mexico. However, the watershed has been 
altered by the construction of Interstate 905 and no longer encompasses the site. The Notice 
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specifies that detention facilities shall be designed for the 5-, 10-, 25-, and 50-year storms. As 
indicated in this drainage report, all of the PA-61 project runoff flows north into Dennery 
Canyon, the Otay River, and then San Diego Bay. Therefore, the Notice and associated detention 
requirements are not applicable to the project. 
 
 
HYDRAULIC RESULTS 
 
Normal depth analyses have been prepared for preliminary sizing of the proposed public storm 
drain facilities that convey runoff away from the site. The easterly storm drain system consists of 
two public laterals between rational method nodes 20 and 22 as well as nodes 20 and 24. The 50-
year flow rate at each lateral is the same and is 0.4 cfs, while the 100-year flow rate is 0.5 cfs. 
The normal depth results are included in Appendix B and show that an 18-inch RCP at a 1 
percent slope can convey the 100-year flows at a 0.22 foot depth. The laterals connect to the 
storm drain serving the project site, and the combined flow is conveyed in a public storm drain 
system that continues east along Otay Mesa Road. The 50-year flow rate in the Otay Mesa Road 
storm drain is 19 cfs and 100-year flow rate is 20.6 cfs. Civil Sense, Inc. determined that the pipe 
will be at a 0.7 percent slope. The normal depth results based on the 100-year flow rate and slope 
shows that a 24-inch RCP can convey the 50-year flow rate at a depth of 1.65 feet. This flow rate 
enters an existing storm drain with capacity for the existing 100-year flow rate of 20 cfs plus the 
project’s contribution of 20.6 cfs (40.6 cfs total), so the existing and proposed public storm 
drains serving the project have adequate capacity for the 50- and 100-year flow rates. The Storm 
Drain Flows Exhibit in Appendix B provides a summary of flow rates and system capacities. 
Dennery Canyon, the Otay River, and San Diego Bay are below the storm drain systems. These 
natural conveyances can convey the project runoff. 
 
The westerly storm drain system consists of two public laterals between rational method nodes 
32 and 34 as well as nodes 34 and 24. The 50-year flow rate at each lateral is the same and is 0.4 
cfs, while the 100-year flow rate is also 0.4 cfs (rounded to the tenths place – hydrology is not 
accurate to the hundredths place, so the tenths place is used). The normal depth results are 
included in Appendix B and show that an 18-inch RCP at a 1 percent slope can convey the flows 
at a 0.20 foot depth. The laterals connect to a public storm drain system that continues west 
along Otay Mesa Road. The 50-year and 100-year flow rates in the Otay Mesa Road storm drain 
are 0.8 cfs (rounded to the tenths place). Civil Sense, Inc. determined that the pipe will be at a 
0.7 percent slope. The normal depth results based on this flow rate and slope shows that an 18-
inch RCP can convey the 50-year flow rate at a depth of 0.31 feet. Detention will be provided at 
the future commercial site so that the easterly flows do not increase. Therefore, the existing 
storm drain capacity will not be impacted. 
 
 
CONCLUSION 
 
The analyses in this drainage report show that the project will increase the 100-year flow rate, 
which is anticipated since the undeveloped site will be partially developed with condominiums. 
Detention is not required for the easterly flows because the existing and proposed downstream 
drainage facilities have adequate capacity. Detention will be designed for the westerly flows as 
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needed, during final engineering. The detention will prevent impacts to the existing westerly 
drainage facilities.  
 
Hydraulic analyses show that the proposed public storm drain pipes needed to convey the project 
runoff will range from 18- to 24-inch. In addition, the Storm Drain Flows exhibit shows the 
existing systems can convey the project flows. 
 
The project is just north of Interstate 905. Storm runoff from the site is generally directed to the 
north. Therefore, the project’s runoff will not enter the Caltrans right-of-way and will not impact 
Caltrans’ adjacent drainage facilities. 
 
There are no waters of the US at or in the immediate vicinity of the site. Therefore, neither a 
Federal Clean Water Act Section 401 (Regional Water Quality Control Board) nor 404 permit 
(US Army Corps of Engineers) are required. The project will cause no negative impacts to 
developability of adjacent properties since the outflow will be into storm drain facilities or 
natural watercourses. 



 Drainage Study for the Otay Mesa Community Plan 2 June, 2006

Reproduction of 1987 NOTICE from Engineering and Development Department

NOTICE

Date: August 7, 1987

To: All Private Engineers

From: Subdivision Engineer

Subject:  Drainage requirements for development in Otay Mesa

In order to minimize the effects of increased storm water runoff in Mexico, due to development
of property in Otay Mesa, all property in Otay Mesa that is within the water shed that drains into
Mexico, shall be developed with the following requirements:

1. Each property owner shall provide storm water detention facilities so that there will be no
increase in the rate of runoff due to development of the property.

2. The detention facilities shall be designed so that the rate of runoff from the property will not
be greater after development than it was before development for a 5 year, 10 year, 25 year
and 50 year storm.

3. All drainage facilities crossing four-lane major or higher classification streets shall be
designed for a Q100 (existing).   Other facilities, except the major channel referred to in
paragraph 5, may be designed for Q50 (existing).

4. The Drainage Design Manual shall be used as guidelines for design of drainage facilities and
computing design discharges.

5. The  City  Engineer’s  Office,  Flood  Control  Section,  is  preparing  a  preliminary  plan  for  the
main north-south channel from Otay Mesa Road near La Media to the Mexican Border.  The
preliminary design will include the design “Q” (Q100 existing), the invert grade, and the
water surface elevation at the major road crossings.

C.R. Lockhead
Subdivision Engineer

wayne
Highlight

wayne
Typewritten Text
Project does not drain to Mexico. It drains to San Diego Bay.
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Table A-1. Runoff Coefficients for Rational Method 

Land Use 
Runoff Coefficient (C) 

Soil Type (1) 

Residential:  

        Single Family 0.55 

        Multi-Units 0.70 

        Mobile Homes 0.65 

        Rural (lots greater than ½ acre) 0.45 

Commercial (2)  

        80% Impervious 0.85 

Industrial (2)  

        90% Impervious 0.95 

 
Note: 
(1) Type D soil to be used for all areas. 
(2) Where actual conditions deviate significantly from the tabulated imperviousness values of 80% or 90%, the 
values given for coefficient C, may be revised by multiplying 80% or 90% by the ratio of actual imperviousness to 
the tabulated imperviousness. However, in case shall the final coefficient be less than 0.50. For example: Consider 
commercial property on D soil. 
  Actual imperviousness   = 50% 
  Tabulated imperviousness   = 80% 
  Revised C =  (50/80) x 0.85 = 0.53 
 

The values in Table A–1 are typical for urban areas. However, if the basin contains rural or 
agricultural land use, parks, golf courses, or other types of nonurban land use that are expected to 
be permanent, the appropriate value should be selected based upon the soil and cover and 
approved by the City. 

 Rainfall Intensity 
The rainfall intensity (I) is the rainfall in inches per hour (in/hr.) for a duration equal to the Tc for a 
selected storm frequency.  Once a particular storm frequency has been selected for design and 
a Tc calculated for the drainage area, the rainfall intensity can be determined from the Intensity-
Duration-Frequency Design Chart (Figure A-1).   
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Figure A-2. Nomograph for Determination of Tc for Natural Watersheds 

Note: Add ten minutes to the computed time of concentration from Figure A-2.  
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Figure A-4. Rational Formula – Overland Time of Flow Nomograph 

Note: Use formula for watercourse distances in excess of 100 feet. 
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San Diego County Rational Hydrology Program 
 

CIVILCADD/CIVILDESIGN Engineering Software,(c)1991-2005 Version 6.4 
 
Rational method hydrology  program based on 
San Diego County Flood Control Division 1985 hydrology manual 
Rational Hydrology Study        Date: 07/12/18 
------------------------------------------------------------------------ 
California Terraces - PA61 
Preliminary Hydrology 
Existing Conditions 
50-Year Storm Event 
------------------------------------------------------------------------ 
 *********   Hydrology Study Control Information ********** 
 
------------------------------------------------------------------------ 
 
 
Program License Serial Number 4028 
 
------------------------------------------------------------------------ 
Rational hydrology study storm event year is    50.0 
English (in-lb) input data Units used 
English (in) rainfall data used 
 
Standard intensity of Appendix I-B used for year and 
Elevation 0 - 1500 feet 
Factor (to multiply * intensity)  =  1.000 
Only used if inside City of San Diego 
San Diego hydrology manual 'C' values used 
Runoff coefficients by rational method 
 
 
++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
Process from Point/Station       10.000 to Point/Station       12.000 
**** INITIAL AREA EVALUATION **** 
______________________________________________________________________ 
Decimal fraction soil group A = 0.000 
Decimal fraction soil group B = 0.000 
Decimal fraction soil group C = 0.000 
Decimal fraction soil group D = 1.000 
[RURAL(greater than 0.5 Ac, 0.2 ha) area type]  
Time of concentration computed by the 
natural watersheds nomograph (App X-A) 
TC = [11.9*length(Mi)^3)/(elevation change(Ft.))]^.385 *60(min/hr) + 10 min. 
Initial subarea flow distance  =  532.000(Ft.) 
Highest elevation =  535.000(Ft.) 
Lowest elevation =  527.000(Ft.) 
Elevation difference =    8.000(Ft.) 
TC=[(11.9*0.1008^3)/(  8.00)]^.385=  4.94 + 10 min. =    14.94 min. 
Rainfall intensity (I) =      2.712(In/Hr) for a    50.0 year storm 
Effective runoff coefficient used for area (Q=KCIA) is C = 0.450 
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Subarea runoff =      2.733(CFS) 
Total initial stream area =        2.240(Ac.) 
 
 
++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
Process from Point/Station       12.000 to Point/Station       14.000 
**** IMPROVED CHANNEL TRAVEL TIME **** 
______________________________________________________________________ 
Upstream point elevation =   527.000(Ft.) 
Downstream point elevation =   520.200(Ft.) 
Channel length thru subarea  =   772.000(Ft.) 
Channel base width=   20.000(Ft.) 
Slope or 'Z' of left channel bank =  50.000 
Slope or 'Z' of right channel bank =  50.000 
Estimated mean flow rate at midpoint of channel =      8.481(CFS) 
Manning's 'N'    = 0.040 
Maximum depth of channel  =    1.000(Ft.) 
Flow(q) thru subarea =      8.481(CFS) 
Depth of flow =   0.242(Ft.), Average velocity =   1.093(Ft/s) 
Channel flow top width =   44.175(Ft.) 
Flow Velocity =    1.09(Ft/s) 
Travel time  =   11.77 min. 
Time of concentration =   26.70 min. 
Critical depth =      0.154(Ft.) 
 Adding area flow to channel 
Decimal fraction soil group A = 0.000 
Decimal fraction soil group B = 0.000 
Decimal fraction soil group C = 0.000 
Decimal fraction soil group D = 1.000 
[RURAL(greater than 0.5 Ac, 0.2 ha) area type]  
Rainfall intensity =      2.061(In/Hr) for a    50.0 year storm 
Runoff coefficient used for sub-area, Rational method,Q=KCIA, C = 0.450 
Subarea runoff =      8.735(CFS) for    9.420(Ac.) 
Total runoff =     11.468(CFS)Total area =       11.66(Ac.) 
 
 
++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
Process from Point/Station       20.000 to Point/Station       22.000 
**** INITIAL AREA EVALUATION **** 
______________________________________________________________________ 
Decimal fraction soil group A = 0.000 
Decimal fraction soil group B = 0.000 
Decimal fraction soil group C = 0.000 
Decimal fraction soil group D = 1.000 
[RURAL(greater than 0.5 Ac, 0.2 ha) area type]  
Time of concentration computed by the 
natural watersheds nomograph (App X-A) 
TC = [11.9*length(Mi)^3)/(elevation change(Ft.))]^.385 *60(min/hr) + 10 min. 
Initial subarea flow distance  =  478.000(Ft.) 
Highest elevation =  537.200(Ft.) 
Lowest elevation =  523.000(Ft.) 
Elevation difference =   14.200(Ft.) 
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TC=[(11.9*0.0905^3)/( 14.20)]^.385=  3.50 + 10 min. =    13.50 min. 
Rainfall intensity (I) =      2.828(In/Hr) for a    50.0 year storm 
Effective runoff coefficient used for area (Q=KCIA) is C = 0.450 
Subarea runoff =      4.059(CFS) 
Total initial stream area =        3.190(Ac.) 
End of computations, total study area =          14.850 (Ac.) 
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San Diego County Rational Hydrology Program 

 
CIVILCADD/CIVILDESIGN Engineering Software,(c)1991-2005 Version 6.4 

 
Rational method hydrology  program based on 
San Diego County Flood Control Division 1985 hydrology manual 
Rational Hydrology Study        Date: 07/12/18 
------------------------------------------------------------------------ 
California Terraces - PA61 
Preliminary Hydrology 
Existing Conditions 
100-Year Storm Event 
------------------------------------------------------------------------ 
 *********   Hydrology Study Control Information ********** 
 
------------------------------------------------------------------------ 
 
 
Program License Serial Number 4028 
 
------------------------------------------------------------------------ 
Rational hydrology study storm event year is   100.0 
English (in-lb) input data Units used 
English (in) rainfall data used 
 
Standard intensity of Appendix I-B used for year and 
Elevation 0 - 1500 feet 
Factor (to multiply * intensity)  =  1.000 
Only used if inside City of San Diego 
San Diego hydrology manual 'C' values used 
Runoff coefficients by rational method 
 
 
++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
Process from Point/Station       10.000 to Point/Station       12.000 
**** INITIAL AREA EVALUATION **** 
______________________________________________________________________ 
Decimal fraction soil group A = 0.000 
Decimal fraction soil group B = 0.000 
Decimal fraction soil group C = 0.000 
Decimal fraction soil group D = 1.000 
[RURAL(greater than 0.5 Ac, 0.2 ha) area type]  
Time of concentration computed by the 
natural watersheds nomograph (App X-A) 
TC = [11.9*length(Mi)^3)/(elevation change(Ft.))]^.385 *60(min/hr) + 10 min. 
Initial subarea flow distance  =  532.000(Ft.) 
Highest elevation =  535.000(Ft.) 
Lowest elevation =  527.000(Ft.) 
Elevation difference =    8.000(Ft.) 
TC=[(11.9*0.1008^3)/(  8.00)]^.385=  4.94 + 10 min. =    14.94 min. 
Rainfall intensity (I) =      2.910(In/Hr) for a   100.0 year storm 
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Effective runoff coefficient used for area (Q=KCIA) is C = 0.450 
Subarea runoff =      2.933(CFS) 
Total initial stream area =        2.240(Ac.) 
 
 
++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
Process from Point/Station       12.000 to Point/Station       14.000 
**** IMPROVED CHANNEL TRAVEL TIME **** 
______________________________________________________________________ 
Upstream point elevation =   527.000(Ft.) 
Downstream point elevation =   520.200(Ft.) 
Channel length thru subarea  =   772.000(Ft.) 
Channel base width=   20.000(Ft.) 
Slope or 'Z' of left channel bank =  50.000 
Slope or 'Z' of right channel bank =  50.000 
Estimated mean flow rate at midpoint of channel =      9.100(CFS) 
Manning's 'N'    = 0.040 
Maximum depth of channel  =    1.000(Ft.) 
Flow(q) thru subarea =      9.100(CFS) 
Depth of flow =   0.251(Ft.), Average velocity =   1.116(Ft/s) 
Channel flow top width =   45.073(Ft.) 
Flow Velocity =    1.12(Ft/s) 
Travel time  =   11.53 min. 
Time of concentration =   26.47 min. 
Critical depth =      0.162(Ft.) 
 Adding area flow to channel 
Decimal fraction soil group A = 0.000 
Decimal fraction soil group B = 0.000 
Decimal fraction soil group C = 0.000 
Decimal fraction soil group D = 1.000 
[RURAL(greater than 0.5 Ac, 0.2 ha) area type]  
Rainfall intensity =      2.252(In/Hr) for a   100.0 year storm 
Runoff coefficient used for sub-area, Rational method,Q=KCIA, C = 0.450 
Subarea runoff =      9.545(CFS) for    9.420(Ac.) 
Total runoff =     12.479(CFS)Total area =       11.66(Ac.) 
 
 
++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
Process from Point/Station       20.000 to Point/Station       22.000 
**** INITIAL AREA EVALUATION **** 
______________________________________________________________________ 
Decimal fraction soil group A = 0.000 
Decimal fraction soil group B = 0.000 
Decimal fraction soil group C = 0.000 
Decimal fraction soil group D = 1.000 
[RURAL(greater than 0.5 Ac, 0.2 ha) area type]  
Time of concentration computed by the 
natural watersheds nomograph (App X-A) 
TC = [11.9*length(Mi)^3)/(elevation change(Ft.))]^.385 *60(min/hr) + 10 min. 
Initial subarea flow distance  =  478.000(Ft.) 
Highest elevation =  537.200(Ft.) 
Lowest elevation =  523.000(Ft.) 
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Elevation difference =   14.200(Ft.) 
TC=[(11.9*0.0905^3)/( 14.20)]^.385=  3.50 + 10 min. =    13.50 min. 
Rainfall intensity (I) =      3.024(In/Hr) for a   100.0 year storm 
Effective runoff coefficient used for area (Q=KCIA) is C = 0.450 
Subarea runoff =      4.341(CFS) 
Total initial stream area =        3.190(Ac.) 
End of computations, total study area =          14.850 (Ac.) 
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San Diego County Rational Hydrology Program 
 
CIVILCADD/CIVILDESIGN Engineering Software,(c)1991-2005 Version 6.4 
 
Rational method hydrology  program based on 
San Diego County Flood Control Division 1985 hydrology manual 
Rational Hydrology Study        Date: 09/19/18 
------------------------------------------------------------------------ 
California Terraces - PA61 
Preliminary Hydrology 
Proposed Conditions 
50-Year Storm Event 
------------------------------------------------------------------------ 
 *********   Hydrology Study Control Information ********** 
 
------------------------------------------------------------------------ 
 
 
Program License Serial Number 4028 
 
------------------------------------------------------------------------ 
Rational hydrology study storm event year is    50.0 
English (in-lb) input data Units used 
English (in) rainfall data used 
 
Standard intensity of Appendix I-B used for year and 
Elevation 0 - 1500 feet 
Factor (to multiply * intensity)  =  1.000 
Only used if inside City of San Diego 
San Diego hydrology manual 'C' values used 
Runoff coefficients by rational method 
 
 
++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
Process from Point/Station       10.000 to Point/Station       12.000 
**** INITIAL AREA EVALUATION **** 
______________________________________________________________________ 
Decimal fraction soil group A = 0.000 
Decimal fraction soil group B = 0.000 
Decimal fraction soil group C = 0.000 
Decimal fraction soil group D = 1.000 
[MULTI - UNITS area type                     ]  
Initial subarea flow distance  =  222.000(Ft.) 
Highest elevation =  531.000(Ft.) 
Lowest elevation =  528.500(Ft.) 
Elevation difference =    2.500(Ft.) 
Time of concentration calculated by the urban 
areas overland flow method (App X-C) =    10.31 min. 
TC = [1.8*(1.1-C)*distance(Ft.)^.5)/(% slope^(1/3)] 
TC = [1.8*(1.1-0.7000)*( 222.000^.5)/( 1.126^(1/3)]=  10.31 
Rainfall intensity (I) =      3.151(In/Hr) for a    50.0 year storm 
Effective runoff coefficient used for area (Q=KCIA) is C = 0.700 
Subarea runoff =      0.993(CFS) 
Total initial stream area =        0.450(Ac.) 
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++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
Process from Point/Station       12.000 to Point/Station       14.000 
**** SUBAREA FLOW ADDITION **** 
______________________________________________________________________ 
Decimal fraction soil group A = 0.000 
Decimal fraction soil group B = 0.000 
Decimal fraction soil group C = 0.000 
Decimal fraction soil group D = 1.000 
[MULTI - UNITS area type                     ]  
Time of concentration =    10.31 min. 
Rainfall intensity =      3.151(In/Hr) for a    50.0 year storm 
Runoff coefficient used for sub-area, Rational method,Q=KCIA, C = 0.700 
Subarea runoff =      6.397(CFS) for    2.900(Ac.) 
Total runoff =      7.390(CFS)Total area =        3.35(Ac.) 
 
 
++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
Process from Point/Station       12.000 to Point/Station       14.000 
**** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
______________________________________________________________________ 
Upstream point/station elevation =   528.500(Ft.) 
Downstream point/station elevation =   526.300(Ft.) 
Pipe length  =   750.00(Ft.)   Manning's N = 0.013 
No. of pipes = 1  Required pipe flow  =     7.390(CFS) 
Nearest computed pipe diameter  =     21.00(In.) 
Calculated individual pipe flow  =     7.390(CFS) 
Normal flow depth in pipe =   15.02(In.) 
Flow top width inside pipe =   18.95(In.) 
Critical Depth =   12.08(In.) 
Pipe flow velocity =      4.01(Ft/s) 
Travel time through pipe =    3.11 min. 
Time of concentration (TC) =    13.43 min. 
 
 
++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
Process from Point/Station       16.000 to Point/Station       14.000 
**** SUBAREA FLOW ADDITION **** 
______________________________________________________________________ 
Decimal fraction soil group A = 0.000 
Decimal fraction soil group B = 0.000 
Decimal fraction soil group C = 0.000 
Decimal fraction soil group D = 1.000 
[MULTI - UNITS area type                     ]  
Time of concentration =    13.43 min. 
Rainfall intensity =      2.834(In/Hr) for a    50.0 year storm 
Runoff coefficient used for sub-area, Rational method,Q=KCIA, C = 0.700 
Subarea runoff =      2.479(CFS) for    1.250(Ac.) 
Total runoff =      9.870(CFS)Total area =        4.60(Ac.) 
 
 
++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
Process from Point/Station       14.000 to Point/Station       18.000 



3 
 

**** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
______________________________________________________________________ 
Upstream point/station elevation =   526.300(Ft.) 
Downstream point/station elevation =   524.900(Ft.) 
Pipe length  =   143.00(Ft.)   Manning's N = 0.013 
No. of pipes = 1  Required pipe flow  =     9.870(CFS) 
Nearest computed pipe diameter  =     18.00(In.) 
Calculated individual pipe flow  =     9.870(CFS) 
Normal flow depth in pipe =   13.99(In.) 
Flow top width inside pipe =   14.98(In.) 
Critical Depth =   14.54(In.) 
Pipe flow velocity =      6.69(Ft/s) 
Travel time through pipe =    0.36 min. 
Time of concentration (TC) =    13.78 min. 
 
 
++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
Process from Point/Station       14.000 to Point/Station       18.000 
**** SUBAREA FLOW ADDITION **** 
______________________________________________________________________ 
Decimal fraction soil group A = 0.000 
Decimal fraction soil group B = 0.000 
Decimal fraction soil group C = 0.000 
Decimal fraction soil group D = 1.000 
[MULTI - UNITS area type                     ]  
Time of concentration =    13.78 min. 
Rainfall intensity =      2.803(In/Hr) for a    50.0 year storm 
Runoff coefficient used for sub-area, Rational method,Q=KCIA, C = 0.700 
Subarea runoff =      8.595(CFS) for    4.380(Ac.) 
Total runoff =     18.465(CFS)Total area =        8.98(Ac.) 
 
 
++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
Process from Point/Station       18.000 to Point/Station       20.000 
**** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
______________________________________________________________________ 
Upstream point/station elevation =   524.900(Ft.) 
Downstream point/station elevation =   521.500(Ft.) 
Pipe length  =   167.00(Ft.)   Manning's N = 0.013 
No. of pipes = 1  Required pipe flow  =    18.465(CFS) 
Nearest computed pipe diameter  =     21.00(In.) 
Calculated individual pipe flow  =    18.465(CFS) 
Normal flow depth in pipe =   14.44(In.) 
Flow top width inside pipe =   19.47(In.) 
Critical Depth =   18.69(In.) 
Pipe flow velocity =     10.48(Ft/s) 
Travel time through pipe =    0.27 min. 
Time of concentration (TC) =    14.05 min. 
 
 
++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
Process from Point/Station       22.000 to Point/Station       20.000 
**** SUBAREA FLOW ADDITION **** 
______________________________________________________________________ 
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Decimal fraction soil group A = 0.000 
Decimal fraction soil group B = 0.000 
Decimal fraction soil group C = 0.000 
Decimal fraction soil group D = 1.000 
[MULTI - UNITS area type                     ]  
Time of concentration =    14.05 min. 
Rainfall intensity =      2.782(In/Hr) for a    50.0 year storm 
Runoff coefficient used for sub-area, Rational method,Q=KCIA, C = 0.700 
Subarea runoff =      0.428(CFS) for    0.220(Ac.) 
Total runoff =     18.893(CFS)Total area =        9.20(Ac.) 
 
 
++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
Process from Point/Station       24.000 to Point/Station       20.000 
**** SUBAREA FLOW ADDITION **** 
______________________________________________________________________ 
Decimal fraction soil group A = 0.000 
Decimal fraction soil group B = 0.000 
Decimal fraction soil group C = 0.000 
Decimal fraction soil group D = 1.000 
[MULTI - UNITS area type                     ]  
Time of concentration =    14.05 min. 
Rainfall intensity =      2.782(In/Hr) for a    50.0 year storm 
Runoff coefficient used for sub-area, Rational method,Q=KCIA, C = 0.700 
Subarea runoff =      0.428(CFS) for    0.220(Ac.) 
Total runoff =     19.322(CFS)Total area =        9.42(Ac.) 
 
 
++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
Process from Point/Station       20.000 to Point/Station       26.000 
**** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
______________________________________________________________________ 
Upstream point/station elevation =   521.500(Ft.) 
Downstream point/station elevation =   518.290(Ft.) 
Pipe length  =   458.00(Ft.)   Manning's N = 0.013 
No. of pipes = 1  Required pipe flow  =    19.322(CFS) 
Nearest computed pipe diameter  =     24.00(In.) 
Calculated individual pipe flow  =    19.322(CFS) 
Normal flow depth in pipe =   20.16(In.) 
Flow top width inside pipe =   17.60(In.) 
Critical Depth =   18.96(In.) 
Pipe flow velocity =      6.86(Ft/s) 
Travel time through pipe =    1.11 min. 
Time of concentration (TC) =    15.16 min. 
 
 
++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
Process from Point/Station       30.000 to Point/Station       32.000 
**** INITIAL AREA EVALUATION **** 
______________________________________________________________________ 
Decimal fraction soil group A = 0.000 
Decimal fraction soil group B = 0.000 
Decimal fraction soil group C = 0.000 
Decimal fraction soil group D = 1.000 
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[MULTI - UNITS area type                     ]  
Initial subarea flow distance  =  210.000(Ft.) 
Highest elevation =  529.000(Ft.) 
Lowest elevation =  524.800(Ft.) 
Elevation difference =    4.200(Ft.) 
Time of concentration calculated by the urban 
areas overland flow method (App X-C) =     8.28 min. 
TC = [1.8*(1.1-C)*distance(Ft.)^.5)/(% slope^(1/3)] 
TC = [1.8*(1.1-0.7000)*( 210.000^.5)/( 2.000^(1/3)]=   8.28 
Rainfall intensity (I) =      3.442(In/Hr) for a    50.0 year storm 
Effective runoff coefficient used for area (Q=KCIA) is C = 0.700 
Subarea runoff =      0.386(CFS) 
Total initial stream area =        0.160(Ac.) 
 
 
++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
Process from Point/Station       32.000 to Point/Station       34.000 
**** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
______________________________________________________________________ 
Upstream point/station elevation =   524.800(Ft.) 
Downstream point/station elevation =   524.600(Ft.) 
Pipe length  =    18.00(Ft.)   Manning's N = 0.013 
No. of pipes = 1  Required pipe flow  =     0.386(CFS) 
Nearest computed pipe diameter  =      6.00(In.) 
Calculated individual pipe flow  =     0.386(CFS) 
Normal flow depth in pipe =    3.53(In.) 
Flow top width inside pipe =    5.91(In.) 
Critical Depth =    3.79(In.) 
Pipe flow velocity =      3.21(Ft/s) 
Travel time through pipe =    0.09 min. 
Time of concentration (TC) =     8.37 min. 
 
 
++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
Process from Point/Station       35.000 to Point/Station       34.000 
**** SUBAREA FLOW ADDITION **** 
______________________________________________________________________ 
Decimal fraction soil group A = 0.000 
Decimal fraction soil group B = 0.000 
Decimal fraction soil group C = 0.000 
Decimal fraction soil group D = 1.000 
[MULTI - UNITS area type                     ]  
Time of concentration =     8.37 min. 
Rainfall intensity =      3.427(In/Hr) for a    50.0 year storm 
Runoff coefficient used for sub-area, Rational method,Q=KCIA, C = 0.700 
Subarea runoff =      0.384(CFS) for    0.160(Ac.) 
Total runoff =      0.769(CFS)Total area =        0.32(Ac.) 
 
 
++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
Process from Point/Station       34.000 to Point/Station       36.000 
**** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
______________________________________________________________________ 
Upstream point/station elevation =   524.500(Ft.) 
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Downstream point/station elevation =   521.540(Ft.) 
Pipe length  =   423.00(Ft.)   Manning's N = 0.013 
No. of pipes = 1  Required pipe flow  =     0.769(CFS) 
Nearest computed pipe diameter  =      9.00(In.) 
Calculated individual pipe flow  =     0.769(CFS) 
Normal flow depth in pipe =    4.79(In.) 
Flow top width inside pipe =    8.98(In.) 
Critical Depth =    4.80(In.) 
Pipe flow velocity =      3.21(Ft/s) 
Travel time through pipe =    2.19 min. 
Time of concentration (TC) =    10.57 min. 
 
 
++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
Process from Point/Station       38.000 to Point/Station       36.000 
**** SUBAREA FLOW ADDITION **** 
______________________________________________________________________ 
Decimal fraction soil group A = 0.000 
Decimal fraction soil group B = 0.000 
Decimal fraction soil group C = 0.000 
Decimal fraction soil group D = 1.000 
[RURAL(greater than 0.5 Ac, 0.2 ha) area type]  
Time of concentration =    10.57 min. 
Rainfall intensity =      3.121(In/Hr) for a    50.0 year storm 
Runoff coefficient used for sub-area, Rational method,Q=KCIA, C = 0.450 
Subarea runoff =      7.176(CFS) for    5.110(Ac.) 
Total runoff =      7.945(CFS)Total area =        5.43(Ac.) 
 
 
++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
Process from Point/Station       36.000 to Point/Station       40.000 
**** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
______________________________________________________________________ 
Upstream point/station elevation =   522.400(Ft.) 
Downstream point/station elevation =   522.100(Ft.) 
Pipe length  =    53.00(Ft.)   Manning's N = 0.013 
No. of pipes = 1  Required pipe flow  =     7.945(CFS) 
Nearest computed pipe diameter  =     18.00(In.) 
Calculated individual pipe flow  =     7.945(CFS) 
Normal flow depth in pipe =   14.84(In.) 
Flow top width inside pipe =   13.70(In.) 
Critical Depth =   13.11(In.) 
Pipe flow velocity =      5.10(Ft/s) 
Travel time through pipe =    0.17 min. 
Time of concentration (TC) =    10.74 min. 
End of computations, total study area =          14.850 (Ac.) 
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San Diego County Rational Hydrology Program 
 
CIVILCADD/CIVILDESIGN Engineering Software,(c)1991-2005 Version 6.4 
 
Rational method hydrology  program based on 
San Diego County Flood Control Division 1985 hydrology manual 
Rational Hydrology Study        Date: 09/19/18 
------------------------------------------------------------------------ 
California Terraces - PA61 
Preliminary Hydrology 
Proposed Conditions 
100-Year Storm Event 
------------------------------------------------------------------------ 
 *********   Hydrology Study Control Information ********** 
 
------------------------------------------------------------------------ 
 
 
Program License Serial Number 4028 
 
------------------------------------------------------------------------ 
Rational hydrology study storm event year is   100.0 
English (in-lb) input data Units used 
English (in) rainfall data used 
 
Standard intensity of Appendix I-B used for year and 
Elevation 0 - 1500 feet 
Factor (to multiply * intensity)  =  1.000 
Only used if inside City of San Diego 
San Diego hydrology manual 'C' values used 
Runoff coefficients by rational method 
 
 
++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
Process from Point/Station       10.000 to Point/Station       12.000 
**** INITIAL AREA EVALUATION **** 
______________________________________________________________________ 
Decimal fraction soil group A = 0.000 
Decimal fraction soil group B = 0.000 
Decimal fraction soil group C = 0.000 
Decimal fraction soil group D = 1.000 
[MULTI - UNITS area type                     ]  
Initial subarea flow distance  =  222.000(Ft.) 
Highest elevation =  531.000(Ft.) 
Lowest elevation =  528.500(Ft.) 
Elevation difference =    2.500(Ft.) 
Time of concentration calculated by the urban 
areas overland flow method (App X-C) =    10.31 min. 
TC = [1.8*(1.1-C)*distance(Ft.)^.5)/(% slope^(1/3)] 
TC = [1.8*(1.1-0.7000)*( 222.000^.5)/( 1.126^(1/3)]=  10.31 
Rainfall intensity (I) =      3.337(In/Hr) for a   100.0 year storm 
Effective runoff coefficient used for area (Q=KCIA) is C = 0.700 
Subarea runoff =      1.051(CFS) 
Total initial stream area =        0.450(Ac.) 
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++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
Process from Point/Station       12.000 to Point/Station       14.000 
**** SUBAREA FLOW ADDITION **** 
______________________________________________________________________ 
Decimal fraction soil group A = 0.000 
Decimal fraction soil group B = 0.000 
Decimal fraction soil group C = 0.000 
Decimal fraction soil group D = 1.000 
[MULTI - UNITS area type                     ]  
Time of concentration =    10.31 min. 
Rainfall intensity =      3.337(In/Hr) for a   100.0 year storm 
Runoff coefficient used for sub-area, Rational method,Q=KCIA, C = 0.700 
Subarea runoff =      6.774(CFS) for    2.900(Ac.) 
Total runoff =      7.825(CFS)Total area =        3.35(Ac.) 
 
 
++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
Process from Point/Station       12.000 to Point/Station       14.000 
**** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
______________________________________________________________________ 
Upstream point/station elevation =   528.500(Ft.) 
Downstream point/station elevation =   526.300(Ft.) 
Pipe length  =   750.00(Ft.)   Manning's N = 0.013 
No. of pipes = 1  Required pipe flow  =     7.825(CFS) 
Nearest computed pipe diameter  =     21.00(In.) 
Calculated individual pipe flow  =     7.825(CFS) 
Normal flow depth in pipe =   15.75(In.) 
Flow top width inside pipe =   18.19(In.) 
Critical Depth =   12.45(In.) 
Pipe flow velocity =      4.04(Ft/s) 
Travel time through pipe =    3.09 min. 
Time of concentration (TC) =    13.40 min. 
 
 
++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
Process from Point/Station       16.000 to Point/Station       14.000 
**** SUBAREA FLOW ADDITION **** 
______________________________________________________________________ 
Decimal fraction soil group A = 0.000 
Decimal fraction soil group B = 0.000 
Decimal fraction soil group C = 0.000 
Decimal fraction soil group D = 1.000 
[MULTI - UNITS area type                     ]  
Time of concentration =    13.40 min. 
Rainfall intensity =      3.032(In/Hr) for a   100.0 year storm 
Runoff coefficient used for sub-area, Rational method,Q=KCIA, C = 0.700 
Subarea runoff =      2.653(CFS) for    1.250(Ac.) 
Total runoff =     10.478(CFS)Total area =        4.60(Ac.) 
 
 
++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
Process from Point/Station       14.000 to Point/Station       18.000 
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**** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
______________________________________________________________________ 
Upstream point/station elevation =   526.300(Ft.) 
Downstream point/station elevation =   524.900(Ft.) 
Pipe length  =   143.00(Ft.)   Manning's N = 0.013 
No. of pipes = 1  Required pipe flow  =    10.478(CFS) 
Nearest computed pipe diameter  =     18.00(In.) 
Calculated individual pipe flow  =    10.478(CFS) 
Normal flow depth in pipe =   14.91(In.) 
Flow top width inside pipe =   13.58(In.) 
Critical Depth =   14.92(In.) 
Pipe flow velocity =      6.70(Ft/s) 
Travel time through pipe =    0.36 min. 
Time of concentration (TC) =    13.76 min. 
 
 
++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
Process from Point/Station       14.000 to Point/Station       18.000 
**** SUBAREA FLOW ADDITION **** 
______________________________________________________________________ 
Decimal fraction soil group A = 0.000 
Decimal fraction soil group B = 0.000 
Decimal fraction soil group C = 0.000 
Decimal fraction soil group D = 1.000 
[MULTI - UNITS area type                     ]  
Time of concentration =    13.76 min. 
Rainfall intensity =      3.002(In/Hr) for a   100.0 year storm 
Runoff coefficient used for sub-area, Rational method,Q=KCIA, C = 0.700 
Subarea runoff =      9.205(CFS) for    4.380(Ac.) 
Total runoff =     19.683(CFS)Total area =        8.98(Ac.) 
 
 
++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
Process from Point/Station       18.000 to Point/Station       20.000 
**** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
______________________________________________________________________ 
Upstream point/station elevation =   524.900(Ft.) 
Downstream point/station elevation =   521.500(Ft.) 
Pipe length  =   167.00(Ft.)   Manning's N = 0.013 
No. of pipes = 1  Required pipe flow  =    19.683(CFS) 
Nearest computed pipe diameter  =     21.00(In.) 
Calculated individual pipe flow  =    19.683(CFS) 
Normal flow depth in pipe =   15.16(In.) 
Flow top width inside pipe =   18.81(In.) 
Critical Depth =   19.08(In.) 
Pipe flow velocity =     10.59(Ft/s) 
Travel time through pipe =    0.26 min. 
Time of concentration (TC) =    14.02 min. 
 
 
++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
Process from Point/Station       22.000 to Point/Station       20.000 
**** SUBAREA FLOW ADDITION **** 
______________________________________________________________________ 
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Decimal fraction soil group A = 0.000 
Decimal fraction soil group B = 0.000 
Decimal fraction soil group C = 0.000 
Decimal fraction soil group D = 1.000 
[MULTI - UNITS area type                     ]  
Time of concentration =    14.02 min. 
Rainfall intensity =      2.981(In/Hr) for a   100.0 year storm 
Runoff coefficient used for sub-area, Rational method,Q=KCIA, C = 0.700 
Subarea runoff =      0.459(CFS) for    0.220(Ac.) 
Total runoff =     20.142(CFS)Total area =        9.20(Ac.) 
 
 
++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
Process from Point/Station       24.000 to Point/Station       20.000 
**** SUBAREA FLOW ADDITION **** 
______________________________________________________________________ 
Decimal fraction soil group A = 0.000 
Decimal fraction soil group B = 0.000 
Decimal fraction soil group C = 0.000 
Decimal fraction soil group D = 1.000 
[MULTI - UNITS area type                     ]  
Time of concentration =    14.02 min. 
Rainfall intensity =      2.981(In/Hr) for a   100.0 year storm 
Runoff coefficient used for sub-area, Rational method,Q=KCIA, C = 0.700 
Subarea runoff =      0.459(CFS) for    0.220(Ac.) 
Total runoff =     20.601(CFS)Total area =        9.42(Ac.) 
 
 
++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
Process from Point/Station       20.000 to Point/Station       26.000 
**** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
______________________________________________________________________ 
Upstream point/station elevation =   521.500(Ft.) 
Downstream point/station elevation =   518.290(Ft.) 
Pipe length  =   458.00(Ft.)   Manning's N = 0.013 
No. of pipes = 1  Required pipe flow  =    20.601(CFS) 
Nearest computed pipe diameter  =     27.00(In.) 
Calculated individual pipe flow  =    20.601(CFS) 
Normal flow depth in pipe =   18.19(In.) 
Flow top width inside pipe =   25.32(In.) 
Critical Depth =   19.05(In.) 
Pipe flow velocity =      7.24(Ft/s) 
Travel time through pipe =    1.05 min. 
Time of concentration (TC) =    15.08 min. 
 
 
++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
Process from Point/Station       30.000 to Point/Station       32.000 
**** INITIAL AREA EVALUATION **** 
______________________________________________________________________ 
Decimal fraction soil group A = 0.000 
Decimal fraction soil group B = 0.000 
Decimal fraction soil group C = 0.000 
Decimal fraction soil group D = 1.000 
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[MULTI - UNITS area type                     ]  
Initial subarea flow distance  =  210.000(Ft.) 
Highest elevation =  529.000(Ft.) 
Lowest elevation =  524.800(Ft.) 
Elevation difference =    4.200(Ft.) 
Time of concentration calculated by the urban 
areas overland flow method (App X-C) =     8.28 min. 
TC = [1.8*(1.1-C)*distance(Ft.)^.5)/(% slope^(1/3)] 
TC = [1.8*(1.1-0.7000)*( 210.000^.5)/( 2.000^(1/3)]=   8.28 
Rainfall intensity (I) =      3.613(In/Hr) for a   100.0 year storm 
Effective runoff coefficient used for area (Q=KCIA) is C = 0.700 
Subarea runoff =      0.405(CFS) 
Total initial stream area =        0.160(Ac.) 
 
 
++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
Process from Point/Station       32.000 to Point/Station       34.000 
**** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
______________________________________________________________________ 
Upstream point/station elevation =   524.800(Ft.) 
Downstream point/station elevation =   524.600(Ft.) 
Pipe length  =    18.00(Ft.)   Manning's N = 0.013 
No. of pipes = 1  Required pipe flow  =     0.405(CFS) 
Nearest computed pipe diameter  =      6.00(In.) 
Calculated individual pipe flow  =     0.405(CFS) 
Normal flow depth in pipe =    3.64(In.) 
Flow top width inside pipe =    5.86(In.) 
Critical Depth =    3.89(In.) 
Pipe flow velocity =      3.24(Ft/s) 
Travel time through pipe =    0.09 min. 
Time of concentration (TC) =     8.37 min. 
 
 
++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
Process from Point/Station       35.000 to Point/Station       34.000 
**** SUBAREA FLOW ADDITION **** 
______________________________________________________________________ 
Decimal fraction soil group A = 0.000 
Decimal fraction soil group B = 0.000 
Decimal fraction soil group C = 0.000 
Decimal fraction soil group D = 1.000 
[MULTI - UNITS area type                     ]  
Time of concentration =     8.37 min. 
Rainfall intensity =      3.599(In/Hr) for a   100.0 year storm 
Runoff coefficient used for sub-area, Rational method,Q=KCIA, C = 0.700 
Subarea runoff =      0.403(CFS) for    0.160(Ac.) 
Total runoff =      0.808(CFS)Total area =        0.32(Ac.) 
 
 
++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
Process from Point/Station       34.000 to Point/Station       36.000 
**** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
______________________________________________________________________ 
Upstream point/station elevation =   524.500(Ft.) 



12 
 

Downstream point/station elevation =   521.540(Ft.) 
Pipe length  =   423.00(Ft.)   Manning's N = 0.013 
No. of pipes = 1  Required pipe flow  =     0.808(CFS) 
Nearest computed pipe diameter  =      9.00(In.) 
Calculated individual pipe flow  =     0.808(CFS) 
Normal flow depth in pipe =    4.94(In.) 
Flow top width inside pipe =    8.96(In.) 
Critical Depth =    4.93(In.) 
Pipe flow velocity =      3.25(Ft/s) 
Travel time through pipe =    2.17 min. 
Time of concentration (TC) =    10.54 min. 
 
 
++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
Process from Point/Station       38.000 to Point/Station       36.000 
**** SUBAREA FLOW ADDITION **** 
______________________________________________________________________ 
Decimal fraction soil group A = 0.000 
Decimal fraction soil group B = 0.000 
Decimal fraction soil group C = 0.000 
Decimal fraction soil group D = 1.000 
[RURAL(greater than 0.5 Ac, 0.2 ha) area type]  
Time of concentration =    10.54 min. 
Rainfall intensity =      3.310(In/Hr) for a   100.0 year storm 
Runoff coefficient used for sub-area, Rational method,Q=KCIA, C = 0.450 
Subarea runoff =      7.612(CFS) for    5.110(Ac.) 
Total runoff =      8.420(CFS)Total area =        5.43(Ac.) 
 
 
++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
Process from Point/Station       36.000 to Point/Station       40.000 
**** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
______________________________________________________________________ 
Upstream point/station elevation =   522.400(Ft.) 
Downstream point/station elevation =   522.100(Ft.) 
Pipe length  =    53.00(Ft.)   Manning's N = 0.013 
No. of pipes = 1  Required pipe flow  =     8.420(CFS) 
Nearest computed pipe diameter  =     18.00(In.) 
Calculated individual pipe flow  =     8.420(CFS) 
Normal flow depth in pipe =   16.20(In.) 
Flow top width inside pipe =   10.80(In.) 
Critical Depth =   13.49(In.) 
Pipe flow velocity =      5.03(Ft/s) 
Travel time through pipe =    0.18 min. 
Time of concentration (TC) =    10.72 min. 
End of computations, total study area =          14.850 (Ac.) 
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APPENDIX B 
 

NORMAL DEPTH ANALYSES 
 





Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.013

Channel Slope 0.01000 ft/ft

Diameter 1.50 ft

Discharge 0.50 ft³/s

Results

Normal Depth 0.22 ft

Flow Area 0.16 ft²

Wetted Perimeter 1.19 ft

Hydraulic Radius 0.14 ft

Top Width 1.07 ft

Critical Depth 0.26 ft

Percent Full 14.8 %

Critical Slope 0.00515 ft/ft

Velocity 3.05 ft/s

Velocity Head 0.14 ft

Specific Energy 0.37 ft

Froude Number 1.37

Maximum Discharge 11.30 ft³/s

Discharge Full 10.50 ft³/s

Slope Full 0.00002 ft/ft

Flow Type SuperCritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Average End Depth Over Rise 0.00 %

Normal Depth Over Rise 14.85 %

Downstream Velocity Infinity ft/s

Worksheet for Circular Pipe - Node 20 to 22

10/25/2018 1:48:34 PM

Bentley Systems, Inc.  Haestad Methods Solution CenterBentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03]

27 Siemons Company Drive Suite 200 W  Watertown, CT 06795 USA  +1-203-755-1666 2of1Page



Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.013

Channel Slope 0.01000 ft/ft

Diameter 1.50 ft

Discharge 0.50 ft³/s

Results

Normal Depth 0.22 ft

Flow Area 0.16 ft²

Wetted Perimeter 1.19 ft

Hydraulic Radius 0.14 ft

Top Width 1.07 ft

Critical Depth 0.26 ft

Percent Full 14.8 %

Critical Slope 0.00515 ft/ft

Velocity 3.05 ft/s

Velocity Head 0.14 ft

Specific Energy 0.37 ft

Froude Number 1.37

Maximum Discharge 11.30 ft³/s

Discharge Full 10.50 ft³/s

Slope Full 0.00002 ft/ft

Flow Type SuperCritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Average End Depth Over Rise 0.00 %

Normal Depth Over Rise 14.85 %

Downstream Velocity Infinity ft/s

Worksheet for Circular Pipe - Node 20 to 24

10/25/2018 1:49:19 PM

Bentley Systems, Inc.  Haestad Methods Solution CenterBentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03]

27 Siemons Company Drive Suite 200 W  Watertown, CT 06795 USA  +1-203-755-1666 2of1Page



Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.013

Channel Slope 0.00700 ft/ft

Diameter 2.00 ft

Discharge 20.60 ft³/s

Results

Normal Depth 1.65 ft

Flow Area 2.77 ft²

Wetted Perimeter 4.55 ft

Hydraulic Radius 0.61 ft

Top Width 1.53 ft

Critical Depth 1.57 ft

Percent Full 82.3 %

Critical Slope 0.00769 ft/ft

Velocity 6.87 ft/s

Velocity Head 0.73 ft

Specific Energy 2.38 ft

Froude Number 0.90

Maximum Discharge 20.36 ft³/s

Discharge Full 18.93 ft³/s

Slope Full 0.00705 ft/ft

Flow Type SubCritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Average End Depth Over Rise 0.00 %

Normal Depth Over Rise 82.32 %

Downstream Velocity Infinity ft/s

Worksheet for Circular Pipe - Node 20 to 26

10/25/2018 1:50:20 PM

Bentley Systems, Inc.  Haestad Methods Solution CenterBentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03]

27 Siemons Company Drive Suite 200 W  Watertown, CT 06795 USA  +1-203-755-1666 2of1Page



Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.013

Channel Slope 0.01000 ft/ft

Diameter 1.50 ft

Discharge 0.40 ft³/s

Results

Normal Depth 0.20 ft

Flow Area 0.14 ft²

Wetted Perimeter 1.12 ft

Hydraulic Radius 0.12 ft

Top Width 1.02 ft

Critical Depth 0.23 ft

Percent Full 13.3 %

Critical Slope 0.00527 ft/ft

Velocity 2.86 ft/s

Velocity Head 0.13 ft

Specific Energy 0.33 ft

Froude Number 1.36

Maximum Discharge 11.30 ft³/s

Discharge Full 10.50 ft³/s

Slope Full 0.00001 ft/ft

Flow Type SuperCritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Average End Depth Over Rise 0.00 %

Normal Depth Over Rise 13.33 %

Downstream Velocity Infinity ft/s

Worksheet for Circular Pipe - Node 32 to 34

9/19/2018 8:56:42 PM

Bentley Systems, Inc.  Haestad Methods Solution CenterBentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03]

27 Siemons Company Drive Suite 200 W  Watertown, CT 06795 USA  +1-203-755-1666 2of1Page



Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.013

Channel Slope 0.01000 ft/ft

Diameter 1.50 ft

Discharge 0.40 ft³/s

Results

Normal Depth 0.20 ft

Flow Area 0.14 ft²

Wetted Perimeter 1.12 ft

Hydraulic Radius 0.12 ft

Top Width 1.02 ft

Critical Depth 0.23 ft

Percent Full 13.3 %

Critical Slope 0.00527 ft/ft

Velocity 2.86 ft/s

Velocity Head 0.13 ft

Specific Energy 0.33 ft

Froude Number 1.36

Maximum Discharge 11.30 ft³/s

Discharge Full 10.50 ft³/s

Slope Full 0.00001 ft/ft

Flow Type SuperCritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Average End Depth Over Rise 0.00 %

Normal Depth Over Rise 13.33 %

Downstream Velocity Infinity ft/s

Worksheet for Circular Pipe - Node 34 to 35

9/19/2018 8:56:56 PM

Bentley Systems, Inc.  Haestad Methods Solution CenterBentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03]

27 Siemons Company Drive Suite 200 W  Watertown, CT 06795 USA  +1-203-755-1666 2of1Page



Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.013

Channel Slope 0.00700 ft/ft

Diameter 1.50 ft

Discharge 0.80 ft³/s

Results

Normal Depth 0.31 ft

Flow Area 0.26 ft²

Wetted Perimeter 1.41 ft

Hydraulic Radius 0.18 ft

Top Width 1.21 ft

Critical Depth 0.33 ft

Percent Full 20.4 %

Critical Slope 0.00498 ft/ft

Velocity 3.09 ft/s

Velocity Head 0.15 ft

Specific Energy 0.45 ft

Froude Number 1.18

Maximum Discharge 9.45 ft³/s

Discharge Full 8.79 ft³/s

Slope Full 0.00006 ft/ft

Flow Type SuperCritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Average End Depth Over Rise 0.00 %

Normal Depth Over Rise 20.39 %

Downstream Velocity Infinity ft/s

Worksheet for Circular Pipe - Node 34 to 36

9/19/2018 8:57:10 PM

Bentley Systems, Inc.  Haestad Methods Solution CenterBentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03]

27 Siemons Company Drive Suite 200 W  Watertown, CT 06795 USA  +1-203-755-1666 2of1Page



Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.013

Channel Slope 0.01150 ft/ft

Diameter 2.50 ft

Discharge 40.60 ft³/s

Results

Normal Depth 1.90 ft

Flow Area 3.99 ft²

Wetted Perimeter 5.28 ft

Hydraulic Radius 0.76 ft

Top Width 2.14 ft

Critical Depth 2.14 ft

Percent Full 75.8 %

Critical Slope 0.00912 ft/ft

Velocity 10.17 ft/s

Velocity Head 1.61 ft

Specific Energy 3.50 ft

Froude Number 1.31

Maximum Discharge 47.31 ft³/s

Discharge Full 43.98 ft³/s

Slope Full 0.00980 ft/ft

Flow Type SuperCritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Average End Depth Over Rise 0.00 %

Normal Depth Over Rise 75.80 %

Downstream Velocity Infinity ft/s

Worksheet for Circular Pipe - Below Node 36

10/25/2018 1:54:18 PM

Bentley Systems, Inc.  Haestad Methods Solution CenterBentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03]

27 Siemons Company Drive Suite 200 W  Watertown, CT 06795 USA  +1-203-755-1666 2of1Page

wayne
Typewritten Text
This is the existing 30" RCP downstream of proposed condition Node 26. The analysis isbased on the greatest 100-year flow rate in the pipe and flatest slope, so is conservative. 
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Attention: Mr. Allen Kashani 
 
Subject: UPDATED GEOLOGIC MAP 

OCEANVIEW HILLS – PA 61 
 SAN DIEGO, CALIFORNIA 
 
Reference: Update Geotechnical Investigation, Oceanview Hills – PA 61, San Diego, California, 

prepared by Geocon Incorporated dated March 15, 2018 (Project No. 07955-42-02). 

Dear Mr. Kashani: 
 
In accordance with the request of Civil Sense, Inc., we have prepared this letter to provide an updated 
geologic map using the latest grading plan. Civil Sense provided an AutoCAD file of the grading plan 
which was used as the base map to generate the Geologic Map (Figure 1) and the Cross Sections 
(Figure 2). Based on our review of the grading plan, the recommendations contained in the referenced 
geotechnical investigation remain applicable to the project.  
 
Should you have any questions regarding this letter, or if we may be of further service, please contact 
the undersigned at your convenience. 
 
Very truly yours,  
 
GEOCON INCORPORATED 
 
 
 
 
Rodney C. Mikesell 
GE 2533 
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(e-mail) Addressee 
(3/del) Civil Sense, Inc. 
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Pardee Homes 
13400 Sabre Springs Parkway, Suite 200 
San Diego, California 92128 

Attention: Mr. Allen Kashani 

Subject: UPDATE GEOTECHNICAL INVESTIGATION 
OCEANVIEW HILLS – PA 61 
SAN DIEGO, CALIFORNIA 

Dear Mr. Kashani: 

In accordance with your request, we herein submit the results of our update geotechnical investigation 
for the subject project. We performed our investigation to evaluate the underlying soil and geologic 
conditions; potential geologic hazards; and to assist in the design of the proposed development. The 
accompanying report presents the results of our study with conclusions and recommendations 
pertaining to the geotechnical aspects of the proposed project. The site is suitable for the proposed 
development provided the recommendations of this report are incorporated into the design and 
construction of the planned project. 

Should you have questions regarding this report, or if we may be of further service, please contact the 
undersigned at your convenience. 

Very truly yours, 

GEOCON INCORPORATED 

Noel G. Borja 
Senior Staff Engineer 

Rodney C. Mikesell 
GE 2533 

Ali Sadr 
CEG 1778 

NGB:RCM:AS:dmc 

(e-mail) Addressee 
(3/del) Civil Sense, Inc. 

Attention:  Ms. Maykia Vang 
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UPDATE GEOTECHNICAL INVESTIGATION 

1. PURPOSE AND SCOPE 

This report presents the results of our geotechnical investigation for the proposed construction of 
several multi-family residential structures, a commercial area, private and public streets, and 
associated utilities on a vacant parcel of land located southeast of the intersection of Otay Mesa Road 
and Caliente Avenue in the Otay Mesa area of San Diego, California (see Vicinity Map, Figure 1). 
The purpose of this geotechnical investigation is to evaluate the surface and subsurface soil 
conditions, general site geology, and to identify geotechnical constraints that may impact the planned 
development. 

To aid in the preparing of this report, we reviewed the following plans and geotechnical report: 

1. Site Plan, Ocean View Hills (PA-61), San Diego, California, prepared by Civil Sense, 
undated. 

2. Conceptual Site Plan, Ocean View Hills (PA-61), San Diego, California, prepared by 
Placeworks, dated January 5, 2017. 

3. Update Geotechnical Report, South Otay Mesa Corporate Center, California Terraces 
Planning Area 61, San Diego, California, prepared by Geocon Incorporated, dated 
February 29, 2008 (Project No. 07955-42-01). 

The field investigation consisted of excavating 7, exploratory trenches to evaluate the underlying 
geologic conditions within the area of planned development and performing 2, field-saturated 
hydraulic conductivity tests. Geocon Incorporated previously performed 2, small-diameter borings on 
May 14, 1984, which was included in the geotechnical investigation report listed as Reference 3. The 
locations of the exploratory trenches, previous borings, and hydraulic conductivity tests are shown on 
the Geologic Map, Figure 2. Civil Sense provided an AutoCAD file of the preliminary grading plan 
which was used as the base map to generate Figure 2. Logs of the exploratory trenches and borings 
and a detailed discussion of the field investigation are presented in Appendix A.  

We performed laboratory tests on selected soil samples obtained during the field investigation to 
evaluate pertinent physical properties for engineering analyses and to assist in providing 
recommendations for site grading, foundation design criteria, and pavement design. Details of the 
laboratory testing and a summary of test results are presented in Appendix B. 

The conclusions and recommendations presented herein are based on analyses of the data obtained 
from the field investigation, laboratory tests, and our experience with similar soil and geologic 
conditions.  
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2. SITE AND PROJECT DESCRIPTION 

Planning Area 61 consists of a 13.7-acre, vacant lot, located southeast of the intersection of Caliente 
Avenue and Old Otay Mesa Road in San Diego, California. The property is currently covered with 
weeds and brush. The property is generally flat with site elevations ranging from 530 Mean Sea 
Elevation (MSL) near the southwest corner to 518 MSL in a desilting basin that was constructed 
previously at the northeast corner of the site. 

We understand the site will be developed to accommodate 29, multi-family structures with associated  
utilities, streets and alleys, concrete hardscape walkways, a small park, and landscaping. A retaining 
wall with a maximum height of 7 feet is planned at the southeast corner of the site. The western 4.6 
acres of the site is currently planned for commercial use. 

Based on the grading plan, grading across the residential portion will result in fills of approximately 1 
foot to 8 feet. The deeper fill will be in a detention basin at the northeast corner of the site. Across the 
commercial area, cuts of approximately 1 to 4 feet will be made.  Minor fills of less than 1 foot from 
existing grade will be performed at the northwest corner.  

The above locations, site descriptions, and proposed development are based on a site reconnaissance, 
review of published geologic literature, our field investigations, and discussions with you. If 
development plans differ from those described herein, we should be contacted to review the plans and 
provide revisions to this report as needed. 

3. SOIL AND GEOLOGIC CONDITIONS 

The site is underlain by two surficial materials, undocumented fill and  topsoil and one geologic unit, 
Very Old Terrace Deposits. A description of these units is presented herein and also shown on the 
exploratory excavation logs in Appendix A. Geologic units are shown on Figure 2 and geologic cross 
sections are presented on Figure 3.  

3.1 Undocumented Fill (Unmapped) 

Scattered pockets of undocumented fills are present on the site. Undocumented fills were placed as 
stockpiles and berms around the perimeter of the site and also as ramps and jumps for off-road 
vehicles. The thickness of undocumented fills is unknown; however, we estimate that undocumented 
fill thickness will range between 1 to 5 feet. The lateral extent of the undocumented fill is also 
unknown and was not mapped due to heavy vegetation. Undocumented fill is will require removal 
and replacement as compacted fill. 
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3.2 Topsoil (Unmapped) 

Topsoil blankets the entire site and are generally composed of soft to stiff, sandy to silty clay. The 
topsoil thickness likely varies from approximately 2 to 5 feet. Topsoils are compressible in their 
present condition and remedial grading will be required. Based on laboratory testing, the topsoil is 
highly expansive. Toposils are unsuitable for support of the project and should be removed and 
replaced as compacted fill. Expansive topsoil should be placed at a depth of at least 3 feet below 
finish pad subgrade. 

3.3 Very Old Terrace Deposits (Qt) 

Very Old Terrace Deposits, also known as Very Old Paralic Deposits, covers the site bellow the 
topsoil and undocumented fill as indicated in our exploratory borings and trenches. The Very Old 
Terrace Deposits in this area are generally comprised of highly expansive clay underlain by dense to 
very dense, silty to clayey sand with varying gravel and cobble content. The clayey portion covers 
almost the entire area of proposed development. Previous borings and recent exploratory trenches 
indicate that the clayey portion of terrace deposits transitions into topsoil with an approximate thickness 
of up to 5 feet. The highly expansive Terrace Deposits should be removed and replaced as compacted 
fill at a depth of at least 3 feet below planned finish grade. 

Dense to very dense, sandy and cobbly layers underlie the clay. This portion of the terrace deposit is 
generally low expansive and possesses high shear strength characteristics. Based on the general 
geology of the area, the Very Old Paralic Deposits thickness is approximately 20 to 30 feet. These 
deposits unconformably rests on the Pliocene age San Diego Formation (Tsd). The sandy portion of 
the Terrace Deposits is suitable for support of the planned improvements. 

4. GROUNDWATER  

We did not encounter groundwater in our field investigation. Based on the proposed improvements, 
we do not expect groundwater to have an adverse impact on the project; however, it is not uncommon 
for groundwater or seepage conditions to develop where none previously existed. Groundwater 
elevations are dependent on seasonal precipitation, irrigation, land use, among other factors, and vary 
as a result. Proper surface drainage will be important to future performance of the project. 

5. GEOLOGIC HAZARDS 

5.1 Geologic Hazard Category 

Based on our review of geologic literature and experience with the soil and geologic conditions in the 
general area, it is our opinion that known active, potentially active, or inactive faults are not located at 
the site. The site is not within a State of California Earthquake Fault Zone. 
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The City of San Diego Seismic Safety Study Geologic Hazards and Faults, Sheet 7, defines the site 
with a Hazard Category 53. Category 53 is defined as Level or sloping terrain, unfavorable geologic 
structure, low to moderate risk. 

5.2 Faulting and Seismicity 

According to the computer program EZ-FRISK (Version 7.65), six known active faults are located 
within a search radius of 50 miles from the property. The nearest known active fault is the Newport-
Inglewood/Rose Canyon Fault Zone, located approximately 8 miles west of the site. The Newport-
Inglewood/Rose Canyon Fault Zone is the dominant source of potential ground motion. Earthquakes 
that might occur on the Newport-Inglewood/Rose Canyon Fault Zone or other faults within the 
southern California and northern Baja California area are potential generators of significant ground 
motion at the site. The estimated deterministic maximum earthquake magnitude and peak ground 
acceleration for the Newport-Inglewood/Rose Canyon Fault Zone are 7.5 and 0.32g, respectively. 
Table 5.2.1 lists the estimated maximum earthquake magnitude and peak ground acceleration for the 
most dominant faults in relationship to the site location. We calculated peak ground acceleration 
(PGA) using Boore and Atkinson (2008), Campbell and Bozorgnia (2008), and Chiou and Youngs 
(2007) acceleration-attenuation relationships. 

TABLE 5.2.1 
DETERMINISTIC SPECTRA SITE PARAMETERS 

Fault Name 
Distance 
from Site 

(miles) 

Maximum 
Earthquake 
Magnitude 

(Mw) 

Peak Ground Acceleration 

Boore-
Atkinson 

NGA 
USGS 2008 

(g) 

Campbell-
Bozorgnia 

NGA 
USGS 2008 

(g) 

Chiou-
Youngs 
(2007) 
NGA 

USGS 2008 
(g) 

Newport-Inglewood/Rose Canyon 8 7.5 0.29 0.24 0.32 
Rose Canyon 8 6.9 0.25 0.23 0.26 

Coronado Bank 15 7.4 0.22 0.16 0.20 
Palos Verdes Connected 15 7.7 0.24 0.17 0.22 

Elsinore 44 7.85 0.13 0.09 0.11 
Earthquake Valley 48 6.8 0.07 0.05 0.04 

 

We used the computer program EZ-FRISK to perform a probabilistic seismic hazard analysis. The 
computer program EZ-FRISK operates under the assumption that the occurrence rate of earthquakes 
on each mapped Quaternary fault is proportional to the fault slip rate. The program accounts for 
earthquake magnitude as a function of fault rupture length. Site acceleration estimates are made using 
the earthquake magnitude and distance from the site to the rupture zone. The program also accounts 
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for uncertainty in each of following:   (1) earthquake magnitude, (2) rupture length for a given 
magnitude, (3) location of the rupture zone, (4) maximum possible magnitude of a given earthquake, 
and (5) acceleration at the site from a given earthquake along each fault. By calculating the expected 
accelerations from considered earthquake sources, the program calculates the total average annual 
expected number of occurrences of site acceleration greater than a specified value. We utilized 
acceleration-attenuation relationships suggested by Boore and Atkinson (2008), Campbell and 
Bozorgnia (2008), and Chiou and Youngs (2007) in the analysis. Table 5.2.2 presents the site-specific 
probabilistic seismic hazard parameters including acceleration-attenuation relationships and the 
probability of exceedence. 

TABLE 5.2.2 
PROBABILISTIC SEISMIC HAZARD PARAMETERS 

Probability of Exceedence  
Peak Ground Acceleration  

Boore-Atkinson NGA 
USGS 2008 (g) 

Campbell-Bozorgnia 
NGA USGS 2008 (g) 

Chiou-Youngs (2007) 
NGA USGS 2008 (g) 

2% in a 50 Year Period 0.44 0.37 0.43 
5% in a 50 Year Period 0.32 0.27 0.31 

10% in a 50 Year Period 0.24 0.21 0.22 
 

While listing peak accelerations is useful for comparison of potential effects of fault activity in a 
region, other considerations are important in seismic design, including frequency and duration of 
motion and soil conditions underlying the site. Seismic design of the structures should be evaluated in 
accordance with the California Building Code (CBC). 

5.3 Liquefaction Potential 

The risk associated with liquefaction hazard is low due to the lack of shallow groundwater and dense 
nature of the underlying sediments. 

5.4 Subsidence 

Based on the subsurface soil conditions encountered during our field investigation, the risk associated 
with ground subsidence is low.  

5.5 Flooding 

The site is not located within a designated drainage or floodplain area (FEMA, 2012). The risk 
associated with flooding hazard is low. 
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6. CONCLUSIONS AND RECOMMENDATIONS 

6.1 General 

6.1.1 From a geotechnical engineering standpoint, it is our opinion that the site is suitable for the 
proposed development provided the recommendations presented herein are implemented in 
design and construction of the project. 

6.1.2 The site is underlain by scattered pockets of undocumented fill and topsoil. Based on the 
exploratory borings and trenches, the surficial soils are underlain by the Very Old Terrace 
Deposits. The near surface materials are considered highly expansive (EI greater than 90). 
Remedial grading will be required for the onsite topsoil and clayey portions of the Terrace 
Deposits. The sandy portions of the old terrace deposits are suitable for the support the 
proposed loads or additional engineered fill.  

6.1.3 We did not encounter groundwater during the field investigation. We expect excavations 
for the proposed improvements will be relatively shallow; therefore, we do not expect 
groundwater to have an adverse impact on the project as currently proposed. 

6.1.4 The site is located approximately 8 miles west of the Newport-Inglewood/Rose Canyon 
fault zone. Based on our review of available literature, active, potentially active, or 
presumed inactive faults do not cross the site. 

6.1.5 With the exception of possible strong seismic shaking, we did not observe or know of 
significant geologic hazards that would adversely affect the proposed development. 

6.1.6 The risks associated with soil liquefaction and flooding hazards are low. 

6.1.7 The proposed residential structures can be supported on a shallow foundation system 
founded entirely on properly compacted fill soil.  

6.1.8 Geocon Incorporated should review the foundation and improvement plans prior to 
finalizing. If plans differ significantly from those described herein, Geocon should be 
contacted to check if additional analyses will be required. 

6.1.9 Subdrains are not required for this project. 
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6.2 Excavation and Soil Characteristics 

6.2.1 Excavation of the onsite soils should be possible with moderate to heavy effort using 
conventional, heavy-duty equipment during grading and trenching operations. 

6.2.2 The soil encountered in our field investigation is considered to be both “non-expansive” 
(Expansion Index [EI] of 20 or less) and “expansive” (EI greater than 20) as defined by 
2016 California Building Code (CBC) Section 1803.5.3. Table 6.2 presents soil 
classifications based on the expansion index.  

TABLE 6.2 
EXPANSION CLASSIFICATION BASED ON EXPANSION INDEX 

Expansion Index (EI) Expansion Classification 2016 CBC 
Expansion Classification 

0 – 20 Very Low Non-Expansive 
21 – 50 Low 

Expansive 
51 – 90 Medium 

91 – 130 High 
Greater Than 130 Very High 

 

6.2.3 We performed laboratory tests on samples of the site materials to evaluate the percentage 
of water-soluble sulfate content. Appendix B presents the results from the laboratory water-
soluble sulfate content tests. The test results indicate that on-site materials at the locations 
tested possess “Not Applicable” and “S0” sulfate exposure to concrete structures, as 
defined by 2016 CBC Section 1904 and ACI 318-14 Chapter 19. The presence of water-
soluble sulfates is not a visually discernible characteristic. Therefore, other soil samples 
from the site could yield different concentrations. Additionally, over time landscaping 
activities (i.e. addition of fertilizers and other soil nutrients) may affect the concentration. 

6.2.4 Geocon Incorporated does not practice in the field of corrosion engineering. Therefore, if 
improvements that could be susceptible to corrosion are planned, further evaluation by a 
corrosion engineer may be needed. 

6.3 Grading 

6.3.1 All grading should be performed in accordance with the Recommended Grading 
Specifications contained in Appendix D. Where the recommendations of Appendix D 
conflict with this section of the report, the recommendations of this section take 
precedence. 
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6.3.2 Prior to commencing grading, a preconstruction conference should be held at the site with 
the owner or developer, grading contractor, civil engineer, and geotechnical engineer in 
attendance. Special soil handling and/or the grading plans can be discussed at that time. 

6.3.3 Grading should be performed in conjunction with the observation and compaction testing 
services of Geocon Incorporated. Fill soil should be observed on a full-time basis during 
placement and tested to check in-place dry density and moisture content.  

6.3.4 Site preparation should begin with removal of all deleterious material and vegetation. The 
depth of removal should be such that material exposed in cut areas or soil to be used for fill 
is relatively free of organic matter. Deleterious material generated during stripping and/or 
site demolition should be exported from the site. 

6.3.5 Abandoned utilities should be removed and the subsequent depressions and/or trenches 
backfilled with properly compacted fill as part of the remedial grading. 

6.3.6 Soft soils at the base of the existing detention basin should be removed to expose dense 
Terrace Deposits.  

6.3.7 The undocumented fill, topsoil, and the clay portion of the Very Old Terrace Deposits are 
considered unsuitable to receive fill and settlement sensitive structures and should be 
completely removed to expose the underlying competent sandy Terrace Deposits. The 
depth of remedial grading is estimated to be 3 to 6 feet below existing grades. The 
estimated depth of the surficial soils that will require remedial grading is shown on the 
Geologic Map, Figure 2. The actual depth should be determined in the field during grading.  

6.3.8 Selective grading should be performed so that expansive soils (EI greater than 90) are 
placed at least 3 feet below finish subgrade elevation. Alternatively, expansive soils can be 
mixed with low expansive, granular soil, and used as fill material in the upper 3 feet of pad 
grade provided the mixed soil has an expansion index (EI) less than 90. The contractor 
should expect to perform significant mixing to enable a uniform compacted fill that meets 
the required expansion index. As pad grades for the commercial portion are not yet known, 
consideration should be given to keeping expansive soils to a depth of at least 5 feet below 
planned sheet grade elevations in the commercial area to account for future pad regrading.  

6.3.9 Because of the limited fill depths, mining of the underlying sandy cobble terrace will likely 
be needed to generate sufficient soil for either capping building pads or generating soil for 
mixing with the on-site clays.  
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6.3.10 Prior to placing fill, the upper 12 inches at the base of removals should be scarified, 
moisture conditioned as necessary and recompacted. Soils derived from onsite excavations 
are suitable for reuse as fill if free from vegetation, debris and other deleterious material. 
Fill lifts should be no thicker than will allow for adequate bonding and compaction. Fill, 
backfill, and scarified ground surfaces, should be compacted to a dry density of at least 
90 percent of maximum dry density at or slightly above optimum moisture content, as 
determined in accordance with ASTM D 1557. Grading should be performed so that the 
upper 3 feet of soil below finish pad subgrade consist of soil with a low to medium 
expansive potential (EI of 90 or less). 

6.3.11. Oversize rock greater than 12 inches should be placed at least 5 feet below finish pad grade 
or 3 feet below the deepest utility, whichever is greater. Rock greater than 6 inches should 
not be placed in the upper 3 feet below building pad grade. Oversize rock that cannot be 
placed as recommended should be exported off site.  

6.3.12 Imported fill should consist of granular soil with a low expansion potential (EI of 50 or 
less) that is free of deleterious material or stones larger than 3 inches and should be 
compacted as recommended above. Geocon Incorporated should be notified of the import 
soil source and should perform laboratory testing prior to its arrival at the site to evaluate 
its suitability as fill material. 

6.4 Slopes 

6.4.1 A 2:1 (horizontal:vertical) or flatter fill slope with a maximum height of approximately 7 
feet is planned along the eastern boundary of Street B. The outer 15 feet (or a distance 
equal to the height of the slope, whichever is less) should consist of properly compacted 
granular soil fill to reduce the potential for surface sloughing. All fill slopes should be 
track-walked upon completion such that the fill soils are uniformly compacted to at least 90 
percent relative compaction to the face of the finish slope. 

6.4.2 Fill slopes constructed with granular materials as recommended above will have a factor of 
safety of at least 1.5 under static conditions with respect to both deep-seated and surficial 
instability for the slope heights proposed. 

6.4.3 All slopes should be planted, drained, and maintained to reduce erosion. 

6.5 Seismic Design Criteria 

6.5.1 We used USGS (2017) to determine seismic design criteria. Table 6.5.1 summarizes site-
specific design criteria obtained from the 2016 California Building Code (CBC; Based on the 
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2015 International Building Code [IBC] and ASCE 7-10), Chapter 16 Structural Design, 
Section 1613 Earthquake Loads. The short spectral response uses a period of 0.2 second. 
The building structure and improvements should be designed using a Site Class D. We 
evaluated the Site Class in accordance with Section 1613.3.2 of the 2016 CBC and 
Table 20.3-1 of ASCE 7-10 based on our experience with the site subsurface soils and 
exploratory boring information. The values presented in Table 6.5.1 are for the risk-
targeted maximum considered earthquake (MCER).  

TABLE 6.5.1 
2016 CBC SEISMIC DESIGN PARAMETERS 

Parameter Value 2016 CBC Reference 

Site Class D Table 1613.3.2 
MCER Ground Motion Spectral  

Response Acceleration – Class B (short), SS 0.865g Figure 1613..3.1(1) 

MCER Ground Motion Spectral  
Response Acceleration – Class B (1 sec), S1 

0.328g Figure 1613.3.1(2) 

Site Coefficient, FA 1.154 Table 1613.3.3(1) 
Site Coefficient, FV 1.743 Table 1613.3.3(2) 

Site Class Modified MCER Spectral  
Response Acceleration (short), SMS 0.999g Section 1613.3.3 (Eqn 16-37) 

Site Class Modified MCER Spectral  
Response Acceleration – (1 sec), SM1 

0.572g Section 1613.3.3 (Eqn 16-38) 

5% Damped Design Spectral  
Response Acceleration (short), SDS 0.666g Section 1613.3.4 (Eqn 16-39) 

5% Damped Design Spectral 
Response Acceleration (1 sec), SD1 

0.382g Section 1613.3.4 (Eqn 16-40) 

 

6.5.2 Table 6.5.2 presents additional seismic design parameters for projects located in Seismic 
Design Categories of D through F in accordance with ASCE 7-10 for the mapped 
maximum considered geometric mean (MCEG). 

TABLE 6.5.2 
2016 CBC SITE ACCELERATION DESIGN PARAMETERS 

Parameter Value ASCE 7-10 Reference 

Mapped MCEG Peak Ground Acceleration, PGA 0.348g Figure 22-7 
Site Coefficient, FPGA 1.152 Table 11.8-1 

Site Class Modified MCEG  
Peak Ground Acceleration, PGAM 0.401g Section 11.8.3 (Eqn 11.8-1) 
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6.5.3 Conformance to the criteria in Tables 6.5.1 and 6.5.2 for seismic design does not constitute 
any kind of guarantee or assurance that significant structural damage or ground failure will 
not occur if a maximum level earthquake occurs. The primary goal of seismic design is to 
protect life and not to avoid all damage, since such design may be economically 
prohibitive. 

6.6 Foundation and Concrete Slabs-On-Grade Recommendations  

6.6.1 The foundation recommendations herein are for proposed one- to three-story residential 
structures. The foundation recommendations have been separated into three categories 
based on either the maximum and differential fill thickness or Expansion Index. The 
foundation category criteria are presented in Table 6.6.1.  

TABLE 6.6.1 
FOUNDATION CATEGORY CRITERIA 

Foundation 
Category 

Maximum Fill 
Thickness, T (feet) 

Differential Fill 
Thickness, D (feet) 

Expansion Index 
(EI) 

I T<20 -- EI<50 
II 20<T<50 10<D<20 50<EI<90 
III T>50 D>20 90<EI<130 

 

6.6.2 We will provide final foundation categories for each building or lot after finish pad grades 
have been achieved and we perform laboratory testing of the subgrade soil. 

6.6.3 Table 6.6.2 presents minimum foundation and interior concrete slab design criteria for 
conventional foundation systems. 

TABLE 6.6.2 
CONVENTIONAL FOUNDATION RECOMMENDATIONS BY CATEGORY 

Foundation 
Category 

Minimum Footing 
Embedment Depth 

(inches) 

Continuous Footing 
Reinforcement 

Interior Slab 
Reinforcement 

I 12 Two No. 4 bars,  
one top and one bottom 

6 x 6 - 10/10 welded wire 
mesh at slab mid-point 

II 18 Four No. 4 bars,  
two top and two bottom 

No. 3 bars at 24 inches  
on center, both directions 

III 24 Four No. 5 bars,  
two top and two bottom 

No. 3 bars at 18 inches  
on center, both directions 
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6.6.4 The embedment depths presented in Table 6.6.2 should be measured from the lowest 
adjacent pad grade for both interior and exterior footings. The conventional foundations 
should have a minimum width of 12 inches and 24 inches for continuous and isolated 
footings, respectively. A typical footing dimension detail is provided on Figure 4. 

6.6.5 The concrete slab-on-grade should be a minimum of 4 inches thick for Foundation 
Categories I and II and 5 inches thick for Foundation Category III.  

6.6.6 Slabs that may receive moisture-sensitive floor coverings or may be used to store moisture-
sensitive materials should be underlain by a vapor retarder. The vapor retarder design should 
be consistent with the guidelines presented in the American Concrete Institute’s (ACI) Guide 
for Concrete Slabs that Receive Moisture-Sensitive Flooring Materials (ACI 302.2R-06). 
The vapor retarder used should be specified by the project architect or developer based on the 
type of floor covering that will be installed and if the structure will possess a humidity-
controlled environment.  

6.6.7 The bedding sand thickness should be determined by the project foundation engineer, 
architect, and/or developer. However, we should be contacted to provide recommendations 
if the bedding sand is thicker than 6 inches. It is common to see 3 inches and 4 inches of 
sand below the concrete slab-on-grade for 5-inch and 4-inch thick slabs, respectively, in the 
southern California area.  

6.6.8 The foundation design engineer should provide appropriate concrete mix design criteria 
and curing measures to assure proper curing of the slab by reducing the potential for rapid 
moisture loss and subsequent cracking and/or slab curl. We suggest that the foundation 
design engineer present the concrete mix design and proper curing methods on the 
foundation plans. It is critical that the foundation contractor understands and follows the 
recommendations presented on the foundation plans. 

6.6.9 As an alternative to the conventional foundation recommendations, consideration should be 
given to the use of post-tensioned concrete slab and foundation systems for the support of the 
proposed structures. The post-tensioned systems should be designed by a structural engineer 
experienced in post-tensioned slab design and design criteria of the Post-Tensioning Institute 
(PTI) DC 10.5-12 Standard Requirements for Design and Analysis of Shallow Post-Tensioned 
Concrete Foundations on Expansive Soils or WRI/CRSI Design of Slab-on-Ground 
Foundations, as required by the 2016 California Building Code (CBC Section 1808.6.2). 
Although this procedure was developed for expansive soil conditions, it can also be used to 
reduce the potential for foundation distress due to differential fill settlement. The post-
tensioned design should incorporate the geotechnical parameters presented in Table 6.6.3 for 
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the particular Foundation Category designated. The parameters presented in Table 6.6.3 are 
based on the guidelines presented in the PTI DC 10.5 design manual.  

TABLE 6.6.3 
POST-TENSIONED FOUNDATION SYSTEM DESIGN PARAMETERS  

Post-Tensioning Institute (PTI),  
Third Edition Design Parameters 

Foundation Category 

I II III 

Thornthwaite Index -20 -20 -20 
Equilibrium Suction 3.9 3.9 3.9 

Edge Lift Moisture Variation Distance, eM (feet) 5.3 5.1 4.9 
Edge Lift, yM (inches) 0.61 1.10 1.58 

Center Lift Moisture Variation Distance, eM 
(feet) 9.0 9.0 9.0 

Center Lift, yM (inches) 0.30 0.47 0.66 
 

6.6.10 The foundations for the post-tensioned slabs should be embedded in accordance with the 
recommendations of the structural engineer. If a post-tensioned mat foundation system is 
planned, the slab should possess a thickened edge with a minimum width of 12 inches and 
extend below the clean sand or crushed rock layer.  

6.6.11 If the structural engineer proposes a post-tensioned foundation design method other than 
PTI DC 10.5: 

• The deflection criteria presented in Table 6.6.3 are still applicable.  
• Interior stiffener beams should be used for Foundation Categories II and III.  
• The width of the perimeter foundations should be at least 12 inches.  
• The perimeter footing embedment depths should be at least 12 inches, 18 inches 

and 24 inches for foundation categories I, II, and III, respectively. The embedment 
depths should be measured from the lowest adjacent pad grade. 

6.6.12 Our experience indicates post-tensioned slabs may be susceptible to excessive edge lift, 
regardless of the underlying soil conditions. Placing reinforcing steel at the bottom of the 
perimeter footings and the interior stiffener beams may mitigate this potential. The 
structural engineer should design the foundation system to reduce the potential of edge lift 
occurring for the proposed structures.  

6.6.13 During the construction of the post-tension foundation system, the concrete should be 
placed monolithically. Under no circumstances should cold joints form between the 
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footings/grade beams and the slab during the construction of the post-tension foundation 
system unless designed by the structural engineer. 

6.6.14 Category I, II, or III foundations may be designed for an allowable soil bearing pressure of 
2,000 pounds per square foot (psf) (dead plus live load). This bearing pressure may be 
increased by one-third for transient loads due to wind or seismic forces. The estimated 
maximum total and differential settlement for the planned structures due to foundation 
loads is 1 inch and ½ inch, respectively. 

6.6.15 Isolated footings outside of the slab area, if present, should have the minimum embedment 
depth and width recommended for conventional foundations for a particular Foundation 
Category. The use of isolated footings, which are located beyond the perimeter of the 
building and support structural elements connected to the building, are not recommended 
for Category III. Where this condition cannot be avoided, the isolated footings should be 
connected to the building foundation system with grade beams. In addition, consideration 
should be given to connecting patio slabs, which exceed 5 feet in width, to the building 
foundation to reduce the potential for future separation to occur. 

6.6.16 Interior stiffening beams should be incorporated into the design of the foundation system in 
accordance with the PTI design procedures.  

6.6.17 Special subgrade presaturation is not deemed necessary prior to placing concrete; however, 
the exposed foundation and slab subgrade soil should be moisture conditioned, as 
necessary, to maintain a moist condition as would be expected in any such concrete 
placement. 

6.6.18 Where buildings or other improvements are planned near the top of a slope 3:1 
(horizontal:vertical) or steeper, special foundation and/or design considerations are 
recommended due to the tendency for lateral soil movement to occur. 

• For fill slopes less than 20 feet high or cut slopes regardless of height, footings 
should be deepened such that the bottom outside edge of the footing is at 
least 7 feet horizontally from the face of the slope. 

• When located next to a descending 3:1 (horizontal:vertical) fill slope or steeper, the 
foundations should be extended to a depth where the minimum horizontal distance 
is equal to H/3 (where H equals the vertical distance from the top of the fill slope 
to the base of the fill soil) with a minimum of 7 feet but need not exceed 40 feet. 
The horizontal distance is measured from the outer, deepest edge of the footing to 
the face of the slope. A post-tensioned slab and foundation system or mat 
foundation system can be used to reduce the potential for distress in the structures 
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associated with strain softening and lateral fill extension. Specific design 
parameters or recommendations for either of these alternatives can be provided 
once the building location and fill slope geometry have been determined. 

• If swimming pools are planned, Geocon Incorporated should be contacted for a 
review of specific site conditions.  

• Swimming pools located within 7 feet of the top of cut or fill slopes are not 
recommended. Where such a condition cannot be avoided, the portion of the 
swimming pool wall within 7 feet of the slope face be designed assuming that the 
adjacent soil provides no lateral support. This recommendation applies to fill 
slopes up to 30 feet in height, and cut slopes regardless of height. For swimming 
pools located near the top of fill slopes greater than 30 feet in height, additional 
recommendations may be required and Geocon Incorporated should be contacted for 
a review of specific site conditions. 

• Although other improvements, which are relatively rigid or brittle, such as concrete 
flatwork or masonry walls, may experience some distress if located near the top of 
a slope, it is generally not economical to mitigate this potential. It may be possible, 
however, to incorporate design measures which would permit some lateral soil 
movement without causing extensive distress. Geocon Incorporated should be 
consulted for specific recommendations. 

6.6.19 The recommendations of this report are intended to reduce the potential for cracking of 
slabs and foundations due to expansive soil (if present), differential settlement of fill soil 
with varying thicknesses. However, even with the incorporation of the recommendations 
presented herein, foundations, stucco walls, and slabs-on-grade placed on such conditions 
may still exhibit some cracking due to soil movement and/or shrinkage. The occurrence of 
concrete shrinkage cracks is independent of the supporting soil characteristics. Their 
occurrence may be reduced by limiting the slump of the concrete, proper concrete 
placement and curing, and by the placement of crack control joints at periodic intervals, in 
particular, where re-entrant slab corners occur. 

6.6.20 Concrete slabs should be provided with adequate crack-control joints, construction joints 
and/or expansion joints to reduce unsightly shrinkage cracking. The design of joints should 
consider criteria of the American Concrete Institute (ACI) when establishing crack-control 
spacing. Additional steel reinforcing, concrete admixtures and/or closer crack control joint 
spacing should be considered where concrete-exposed finished floors are planned. 

6.6.21 Geocon Incorporated should be consulted to provide additional design parameters as 
required by the structural engineer. 
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6.7 Retaining Walls 

6.7.1 Retaining walls that are allowed to rotate more than 0.001H (where H equals the height of 
the retaining portion of the wall) and having a level backfill surface should be designed for 
an active soil pressure equivalent to the pressure exerted by a fluid density of 35 pounds 
per cubic foot (pcf). Where the backfill will be inclined at 2:1 (horizontal to vertical), an 
active soil pressure of 50 pcf is recommended. Soil with an expansion index (EI) of greater 
than 50 should not be used as backfill material behind retaining walls.  

6.7.2 Where walls are restrained from movement at the top, an additional uniform pressure of 7H 
psf should be added to the active soil pressure for walls 10 feet high or less. The active 
pressure should be increased to 14H for the portion of the walls higher than 12 feet. For 
retaining walls subject to vehicular loads within a horizontal distance equal to two-thirds 
the wall height, a surcharge equivalent to 2 feet of fill soil should be added. Loads from the 
adjacent structures should be incorporated into the design of the retaining walls, if 
applicable. 

6.7.3 The use of drainage openings through the base of the wall (weep holes) is not 
recommended where the seepage could be a nuisance or otherwise adversely affect the 
property adjacent to the base of the wall. The recommendations herein assume a properly 
compacted granular (EI of 50 or less) free-draining backfill material with no hydrostatic 
forces or imposed surcharge load. Figure 5 presents a typical retaining wall drain detail. If 
conditions different than those described are expected, or if specific drainage details are 
desired, Geocon Incorporated should be contacted for additional recommendations. 

6.7.4 The structural engineer should determine the seismic design category for the project in 
accordance with Section 1613 of the 2016 CBC. If the project possesses a seismic design 
category of D, E, or F, retaining walls that support more than 6 feet of backfill should be 
designed with seismic lateral pressure in accordance with Section 18.3.5.12 of the 2016 
CBC. The seismic load is dependent on the retained height where H is the height of the 
wall, in feet, and the calculated loads result in pounds per square foot (psf) exerted at the 
base of the wall and zero at the top of the wall. A seismic load of 20H should be used for 
design. We used the peak ground acceleration adjusted for Site Class effects, PGAM, of 
0.401g calculated from ASCE 7-10 Section 11.8.3 and applied a pseudo-static coefficient 
of 0.33. 

6.7.5 The recommendations presented herein are generally applicable to the design of rigid 
concrete or masonry retaining walls having a maximum height of 15 feet. In the event that 
walls higher than 15 feet or other types of walls (such as crib-type walls) are planned, 
Geocon Incorporated should be consulted for additional recommendations. 
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6.7.6 Unrestrained walls will move laterally when backfilled and loading is applied. The amount 
of lateral deflection is dependent on the wall height, the type of soil used for backfill, and 
loads acting on the wall. The retaining walls and improvements above the retaining walls 
should be designed to incorporate an appropriate amount of lateral deflection as determined 
by the structural engineer.  

6.8 Lateral Loading 

6.8.1 For resistance to lateral loads, an allowable passive earth pressure equivalent to a fluid 
density of 300 pcf is recommended for footings or shear keys poured neat against properly 
compacted granular fill soils or undisturbed formation materials. The allowable passive 
pressure assumes a horizontal surface extending away from the base of the wall at least 
5 feet or three times the surface generating the passive pressure, whichever is greater. The 
upper 12 inches of material not protected by floor slabs or pavement should not be included 
in the design for lateral resistance. Where walls are planned adjacent to and/or on 
descending slopes, a passive pressure of 150 pcf should be used in design. 

6.8.2 If friction is to be used to resist lateral loads, an allowable coefficient of friction between 
soil and concrete of 0.4 should be used for design. 

6.9 Storm Water Management 

6.9.1 If storm water management devices are not properly designed and constructed, there is a 
risk for distress to improvements and properties located hydrologically down gradient or 
adjacent to these devices. Factors such as the amount of water being detained, its residence 
time, and soil permeability have an important effect on seepage transmission and the 
potential adverse impacts that may occur if the storm water management features are not 
properly designed and constructed. We have not performed a hydrogeological study at the 
site. If infiltration of storm water runoff into the subsurface occurs, downstream 
improvements may be subjected to seeps, springs, slope instability, raised groundwater, 
movement of foundations and slabs, or other undesirable impacts as a result of water 
infiltration. 

6.9.2 We performed an infiltration study on the property. A summary of our study and storm 
water management recommendations are provided in Appendix C. Based on the results of 
our study, infiltration is considered infeasible due to low infiltration rates. 

6.10 Site Drainage and Moisture Protection 

6.10.1 Adequate site drainage is critical to reduce the potential for differential soil movement, 
erosion and subsurface seepage. Under no circumstances should water be allowed to pond 
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adjacent to footings. The site should be graded and maintained such that surface drainage is 
directed away from structures in accordance with 2016 CBC 1804.4 or other applicable 
standards. In addition, surface drainage should be directed away from the top of slopes into 
swales or other controlled drainage devices. Roof and pavement drainage should be 
directed into conduits that carry runoff away from the proposed or existing structures. 

6.10.2 In the case of basement walls or building walls retaining landscaping areas, a water-
proofing system should be used on the wall and joints, and a Miradrain drainage panel (or 
similar) should be placed over the waterproofing. The project architect or civil engineer 
should provide detailed specifications on the plans for all waterproofing and drainage. 

6.10.3 Underground utilities should be leak free. Utility and irrigation lines should be checked 
periodically for leaks, and detected leaks should be repaired promptly. Detrimental soil 
movement could occur if water is allowed to infiltrate the soil for prolonged periods of 
time.  

6.10.4 Landscaping planters adjacent to paved areas are not recommended due to the potential for 
surface or irrigation water to infiltrate the pavement's subgrade and base course. Area 
drains to collect excess irrigation water and transmit it to drainage structures or impervious 
above-grade planter boxes can be used. In addition, where landscaping is planned adjacent 
to the pavement, construction of a cutoff wall along the edge of the pavement that extends 
at least 6 inches below the bottom of the base material should be considered. 

6.11 Grading and Foundation Plan Review 

6.11.1 Geocon Incorporated should review the grading and foundation plans for the project prior 
to final design submittal to determine if additional analysis and/or recommendations are 
required. 
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LIMITATIONS AND UNIFORMITY OF CONDITIONS 

1. The firm that performed the geotechnical investigation for the project should be retained to 
provide testing and observation services during construction to provide continuity of 
geotechnical interpretation and to check that the recommendations presented for geotechnical 
aspects of site development are incorporated during site grading, construction of 
improvements, and excavation of foundations. If another geotechnical firm is selected to 
perform the testing and observation services during construction operations, that firm should 
prepare a letter indicating their intent to assume the responsibilities of project geotechnical 
engineer of record. A copy of the letter should be provided to the regulatory agency for their 
records. In addition, that firm should provide revised recommendations concerning the 
geotechnical aspects of the proposed development, or a written acknowledgement of their 
concurrence with the recommendations presented in our report. They should also perform 
additional analyses deemed necessary to assume the role of Geotechnical Engineer of Record.  

2. The recommendations of this report pertain only to the site investigated and are based upon 
the assumption that the soil conditions do not deviate from those disclosed in the 
investigation. If any variations or undesirable conditions are encountered during construction, 
or if the proposed construction will differ from that anticipated herein, Geocon Incorporated 
should be notified so that supplemental recommendations can be given. The evaluation or 
identification of the potential presence of hazardous or corrosive materials was not part of the 
scope of services provided by Geocon Incorporated. 

3. This report is issued with the understanding that it is the responsibility of the owner or his 
representative to ensure that the information and recommendations contained herein are 
brought to the attention of the architect and engineer for the project and incorporated into the 
plans, and the necessary steps are taken to see that the contractor and subcontractors carry out 
such recommendations in the field. 

4. The findings of this report are valid as of the present date. However, changes in the 
conditions of a property can occur with the passage of time, whether they be due to natural 
processes or the works of man on this or adjacent properties. In addition, changes in 
applicable or appropriate standards may occur, whether they result from legislation or the 
broadening of knowledge. Accordingly, the findings of this report may be invalidated wholly 
or partially by changes outside our control. Therefore, this report is subject to review and 
should not be relied upon after a period of three years. 
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APPENDIX A 
 

FIELD INVESTIGATION 
 
 

Fieldwork for our geotechnical investigation included a site visit, subsurface exploration, and soil 
sampling. The approximate locations of the exploratory trenches and borings are shown on the 
Geologic Map, Figure 2. The logs of trenches and borings are presented as figures following the text 
in this appendix. In addition, we performed 2, preliminary field-saturated infiltration tests.  

We performed our exploratory trenching on December 22, 2017, and included excavating a with a 
John Deere rubber tire backhoe. We collected bulk samples of select soils and returned to the 
laboratory for testing. Borings were performed in 1984 for a previous investigation.  

The soil conditions encountered in the borings were visually examined, classified and logged. 
Figures A-1 through A-8 present the logs of the exploratory trenches. The boring logs from our 
previous investigation are provided on Figures A-9 and A-10. The logs depict the various soil types 
encountered. The elevations shown on the logs are approximate elevations. 
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TOPSOIL
Soft, moist, dark brown, Sandy CLAY

VERY OLD TERRACE DEPOSITS (Qt)
Medium dense to dense, damp, mottled light brown and olive brown, Silty to
Clayey, fine to medium SAND

Very dense, damp, olive brown, Silty, fine to medium SANDSTONE

TRENCH TERMINATED AT 9.5 FEET
No groundwater encountered
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TOPSOIL
Soft, moist, dark brown, Sandy CLAY

VERY OLD TERRACE DEPOSITS (Qt)
Firm to stiff, moist, dark brown, Silty to Sandy CLAY; some white specs

Firm, damp, light brown and white, Sandy CLAY; porous

Dense, damp, light brown to olive brown, Silty, fine to medium
SANDSTONE

TRENCH TERMINATED AT 9.5 FEET
No groundwater encountered
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Figure A-3,
Log of Trench T  3, Page 1 of 1
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TOPSOIL
Firm, damp, dark brown, Sandy CLAY; some white specs

VERY OLD TERRACE DEPOSITS (Qt)
Dense to very dense, damp, light brown to olive brown, Silty, fine to medium
SANDSTONE

TRENCH TERMINATED AT 7 FEET
No groundwater encountered
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Log of Trench T  4, Page 1 of 1

D
R

Y
 D

E
N

S
IT

Y
(P

.C
.F

.)

... DRIVE SAMPLE (UNDISTURBED)

JD 410 BACKHOE P
E

N
E

T
R

A
T

IO
N

R
E

S
IS

T
A

N
C

E
(B

LO
W

S
/F

T
.)TRENCH T  4

... CHUNK SAMPLE

DATE COMPLETED

... SAMPLING UNSUCCESSFUL

SOIL

CLASS

(USCS)

G
R

O
U

N
D

W
A

T
E

R

N. BORJA C
O

N
T

E
N

T
 (

%
)

SAMPLE

NO. 12-22-2017

SAMPLE SYMBOLS
... WATER TABLE OR SEEPAGE

M
O

IS
T

U
R

E

BY:EQUIPMENT

ELEV. (MSL.) 527'

 07955-42-02.GPJ

MATERIAL DESCRIPTION

LI
T

H
O

LO
G

Y

... STANDARD PENETRATION TEST

NOTE:

PROJECT NO.

THE LOG OF SUBSURFACE CONDITIONS SHOWN HEREON APPLIES ONLY AT THE SPECIFIC BORING OR TRENCH LOCATION AND AT THE DATE INDICATED.  IT
IS NOT WARRANTED TO BE REPRESENTATIVE OF SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND TIMES.

07955-42-02



TOPSOIL
Loose, damp to moist, dark brown, fine to medium SAND to Sandy CLAY;
little white specs

VERY OLD TERRACE DEPOSITS (Qt)
Medium dense, dry, mottled tan brown, light brown and white, Sandy CLAY

Dense, dry to damp, light brown and olive brown, Silty, fine to medium
SANDSTONE

TRENCH TERMINATED AT 7 FEET
No groundwater encountered
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Figure A-5,
Log of Trench T  5, Page 1 of 1
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TOPSOIL
Firm, dry, dark brown, Sandy CLAY; little rootlets

VERY OLD TERRACE DEPOSITS (Qt)
Dense, dry, yellowish brown, Silty, fine to medium SANDSTONE

-Becomes gravelly with cobble up to 8" diameter below 4 feet

TRENCH TERMINATED AT 7 FEET
No groundwater encountered
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TOPSOIL
Soft, damp, dark brown, Sandy CLAY; some white specs

VERY OLD TERRACE DEPOSITS (Qt)
Dense, damp, olive brown to brown, Silty, fine to medium SANDSTONE

-Becomes tan brown

-Becomes light yellowish brown to light gray

TRENCH TERMINATED AT 7 FEET
No groundwater encountered
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TOPSOIL
Soft to firm, moist, dark brown, Sandy CLAY

VERY OLD TERRACE DEPOSITS (Qt)
Soft, damp, dark brown, CLAY

Dense, damp, brown to olive brown, Silty, fine to medium SANDSTONE

Medium dense to dense, moist, mottled reddish brown to brown, fine to coarse
SAND; some silt

TRENCH TERMINATED AT 9 FEET
No groundwater encountered
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APPENDIX B 
 

LABORATORY TESTING 
 
 

We performed laboratory tests in accordance with generally accepted test methods of the American 
Society for Testing and Materials (ASTM) or other suggested procedures. We tested selected samples for 
maximum dry density and optimum moisture content, direct shear, expansion, water-soluble sulfate 
characteristics, and gradation. The results of our laboratory tests are presented on the following tables and 
graph. 

TABLE B-I 
SUMMARY OF LABORATORY MAXIMUM DRY DENSITY AND 

OPTIMUM MOISTURE CONTENT TEST RESULTS 
ASTM D 1557 

Proctor  
Curve No. Source and Description Maximum Dry 

Density (pcf) 
Optimum Moisture 

Content (%) 

T1-2 Dark brown, silty CLAY 115.6 15.1 
T4-1 Light brown, Clayey, fine to coarse SAND; trace gravel 118.4 13.8 

 

TABLE B-II 
SUMMARY OF LABORATORY DIRECT SHEAR TEST RESULTS 

ASTM D 3080 

Sample 
No. 

Dry Density 
(pcf) 

Moisture Content (%) Unit Cohesion 
(psf) 

Angle of Shear 
Resistance (degrees) Initial Final 

*T4-1 106.8 13.4 21.3 450 28 

*Sample remolded to 90% of the maximum dry density and optimum moisture content. 

TABLE B-III 
SUMMARY OF LABORATORY EXPANSION INDEX TEST RESULTS 

ASTM D 4829 

Sample No. 
Moisture Content (%) Dry  

Density (pcf) 
Expansion 

Index 
Expansion 

Classification Before Test After Test 

T1-2 13.7 34.1 95.5 99 High 
T4-1 10.6 23.3 107.7 52 Medium 
T5-1 16.5 27.5 89.7 7 Very Low 
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TABLE B-IV 
SUMMARY OF LABORATORY WATER-SOLUBLE SULFATE TEST RESULTS 

CALIFORNIA TEST NO. 417 

Sample No. Water-Soluble Sulfate (%) Classification 

T1-2 0.040 Not Applicable (S0) 
T4-1 0.058 Not Applicable (S0) 
T5-1 0.079 Not Applicable (S0) 
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APPENDIX C 
 

STORM WATER MANAGEMENT INVESTIGATION 
 
 

We expect storm water management devices will be utilized on the project in accordance with the 2017 
City of San Diego Storm Water Standards (SWS). If not properly constructed, there is a potential for 
distress to improvements and properties located hydrologically down gradient or adjacent to these 
devices. Factors such as the amount of water to be detained, its residence time, and soil permeability have 
an important effect on seepage transmission and the potential adverse impacts that may occur if the storm 
water management features are not properly designed and constructed. We have not performed a 
hydrogeological study at the site. If infiltration of storm water runoff occurs, downstream properties may 
be subjected to seeps, springs, slope instability, raised groundwater, movement of foundations and slabs, 
or other undesirable impacts as a result of water infiltration. 

Hydrologic Soil Group 

The United States Department of Agriculture (USDA), Natural Resources Conservation Services, 
possesses general information regarding the existing soil conditions for areas within the United States. 
The USDA website also provides the Hydrologic Soil Group. Table C-1 presents the descriptions of the 
hydrologic soil groups.  

TABLE C-1 
HYDROLOGIC SOIL GROUP DEFINITIONS 

Soil Group Soil Group Definition 

A 
Soils having a high infiltration rate (low runoff potential) when thoroughly wet. These consist 
mainly of deep, well drained to excessively drained sands or gravelly sands. These soils have a high 
rate of water transmission. 

B 
Soils having a moderate infiltration rate when thoroughly wet. These consist chiefly of moderately 
deep or deep, moderately well drained or well drained soils that have moderately fine texture to 
moderately coarse texture. These soils have a moderate rate of water transmission. 

C 
Soils having a slow infiltration rate when thoroughly wet. These consist chiefly of soils having a 
layer that impedes the downward movement of water or soils of moderately fine texture or fine 
texture. These soils have a slow rate of water transmission. 

D 

Soils having a very slow infiltration rate (high runoff potential) when thoroughly wet. These consist 
chiefly of clays that have a high shrink-swell potential, soils that have a high-water table, soils that 
have a claypan or clay layer at or near the surface, and soils that are shallow over nearly impervious 
material. These soils have a very slow rate of water transmission. 

 

The property is classified as Soil Group D. Table C-2 presents the information from the USDA website 
for the subject property. 
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TABLE C-2 
USDA WEB SOIL SURVEY – HYDROLOGIC SOIL GROUP 

Map Unit Name Map Unit  
Symbol 

Approximate 
Percentage  
of Property 

Hydrologic  
Soil Group 

kSAT of Most 
Limiting Layer 
(inches/ hour) 

Stockpen gravelly clay loam, 2 to 5 percent slopes SuB 100 D 0.00 to 0.06 
 

In-Situ Testing 

We performed 2 field-saturated, hydraulic conductivity tests at the site using a Soil Moisture Corp 
Aardvark Permeameter at the locations presented on the Geologic Map, Figure 2. The borings were 
excavated with a 4-inch-diameter hand auger. Table C-3 presents the results of the saturated hydraulic 
conductivity testing. Test data is presented on the attached figures in this Appendix.  

We used the guidelines presented in the Riverside County Low Impact Development BMP Design 
Handbook which references the United States Bureau of Reclamation Well Permeameter Test Method 
(USBR 7300-89). Based on this widely accepted guideline, the saturated hydraulic conductivity (Ksat) is 
equal to the infiltration rate. Therefore, the Ksat value determined from the Aardvark Permeameter test is 
the unfactored infiltration rate. The Ksat (infiltration rate) equation provided in the Riverside County 
Handbook was used to compute the unfactored infiltration rate. 

TABLE C-3 
UNFACTORED, FIELD-SATURATED, INFILTRATION TEST RESULTS 

USING THE SOILMOISTURE CORP AARDVARK PERMEAMETER 

Test No. Depth (inches) Geologic Unit Field Infiltration  
Rate, I (in/hr) 

Factored* Field 
Infiltration Rate, I (in/hr) 

A-1 45 Terrace Deposits 0.002 0.001 
A-2 48 Terrace Deposits 0.068 0.034 

*Factor of Safety of 2.0 for feasibility determination. 

Soil permeability values from in-situ tests can vary significantly from one location to another due to the 
non-homogeneous characteristics inherent to most soil. However, if a sufficient amount of field and 
laboratory test data is obtained, a general trend of soil permeability can usually be evaluated. For this 
project and for storm water purposes, the test results presented herein should be considered approximate 
values. 

Infiltration categories include full infiltration, partial infiltration and no infiltration. Table C-4 presents 
the commonly accepted definitions of the potential infiltration categories based on the infiltration rates. 
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TABLE C-4 
INFILTRATION CATEGORIES 

Infiltration Category Field Infiltration Rate, I 
(inches/hour) 

Factored Infiltration Rate*, I 
(inches/hour) 

Full Infiltration I > 1.0 I > 0.5 
Partial Infiltration 0.10 < I < 1.0 0.05 < I < 0.5 

No Infiltration (Infeasible)  I < 0.10 I < 0.05 

*Using a Factor of Safety of 2. 

STORM WATER MANAGEMENT CONCLUSIONS 

Soil Types 

Very Old Terrace Deposits (Qt) – Very Old Terrace Deposits underlies the topsoils. The Terrace 
Deposits consist of an upper clay layer and a lower sandy cobbly layer. Infiltration tests within this unit 
typically exhibit very slow infiltration characteristics due to its dense condition. Therefore, full and partial 
infiltration should be considered infeasible. 

Groundwater Elevations 

We did not encounter groundwater during our field exploration. The site is at an elevation of about 520 to 
530 feet MSL. We expect groundwater to be at elevations greater than 50 feet below the existing ground 
surface. 

Soil or Groundwater Contamination 

We are unaware of contaminated soil or groundwater contamination on the property. Therefore, 
infiltration associated with this risk is considered feasible.  

New or Existing Utilities 

Utilities are located adjacent to the property within the existing streets. However, we don’t expect 
infiltration will impact existing utilities based on the location of the proposed basins. The location of 
BMPs to proposed new utilities is unknown.  

Existing and Planned Structures 

Water should not be allowed to infiltrate in areas where it could affect the neighboring properties and 
existing adjacent structures, improvements and roadway. Mitigation for existing structures consists of not 
allowing water infiltration within a lateral distance of at least 15 feet from the new or existing 
foundations. 
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Storm Water Conclusions 

The planned development will consist of the construction a multi-family apartment buildings and 
commercial buildings and improvements. The property is underlain by dense very old Terrace Deposits. 
We expect 2 to 7 feet of fill will be placed across the site. In addition, remedial removals of 2 to 6 feet are 
expected. At the completion of grading, we expect the site will be underlain by approximately 5 to 10 feet 
of compacted fill overlying Very Old Terrace Deposits.  

Due to the very slow infiltration characteristics of the Very Old Terrace Deposits and the presence of 
compacted fill, infiltration is considered infeasible. 

Storm Water Management Devices 

Liners and subdrains should be incorporated into the design and construction of the planned storm water 
devices. The liners should be impermeable (e.g. High-density polyethylene, HDPE, with a thickness of 
about 30 mil or equivalent Polyvinyl Chloride, PVC) to prevent water migration. The subdrains should be 
perforated within the liner area, installed at the base and above the liner, be at least 3 inches in diameter 
and consist of Schedule 40 PVC pipe. The subdrains outside of the liner should consist of solid pipe. The 
penetration of the liners at the subdrains should be properly waterproofed. The subdrains should be 
connected to a proper outlet. The devices should also be installed in accordance with the manufacturer’s 
recommendations. 

Storm Water Standard Worksheets 

The SWS requests the geotechnical engineer complete the Categorization of Infiltration Feasibility 
Condition (Worksheet C.4-1 or I-8) worksheet information to help evaluate the potential for infiltration 
on the property. The attached Worksheet C.4-1 presents the completed information for the submittal 
process. 

The regional storm water standards also have a worksheet (Worksheet D.5-1 or Form I-9) that helps the 
project civil engineer estimate the factor of safety based on several factors. Table C-5 describes the 
suitability assessment input parameters related to the geotechnical engineering aspects for the factor of 
safety determination. 
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TABLE C-5 
SUITABILITY ASSESSMENT RELATED CONSIDERATIONS FOR INFILTRATION FACILITY SAFETY 

FACTORS 

Consideration  High  
Concern – 3 Points 

Medium  
Concern – 2 Points 

Low  
Concern – 1 Point 

Assessment Methods 

Use of soil survey maps or 
simple texture analysis to 

estimate short-term 
infiltration rates. Use of well 

permeameter or borehole 
methods without 

accompanying continuous 
boring log. Relatively sparse 
testing with direct infiltration 

methods 

Use of well permeameter 
or borehole methods with 

accompanying 
continuous boring log. 
Direct measurement of 
infiltration area with 
localized infiltration 

measurement methods 
(e.g., infiltrometer). 

Moderate spatial 
resolution 

Direct measurement with 
localized (i.e. small-

scale) infiltration testing 
methods at relatively high 

resolution or use of 
extensive test pit 

infiltration measurement 
methods. 

Predominant Soil Texture Silty and clayey soils  
with significant fines Loamy soils Granular to slightly 

loamy soils 

Site Soil Variability 

Highly variable soils 
indicated from site 

assessment or unknown 
variability 

Soil boring/test pits 
indicate moderately 
homogenous soils 

Soil boring/test pits 
indicate relatively 
homogenous soils 

Depth to Groundwater/ 
Impervious Layer 

<5 feet below  
facility bottom 

5-15 feet below  
facility bottom 

>15 feet below  
facility bottom 

 

Based on our geotechnical investigation and the previous table, Table C-6 presents the estimated factor 
values for the evaluation of the factor of safety. This table only presents the suitability assessment safety 
factor (Part A) of the worksheet. The project civil engineer should evaluate the safety factor for design 
(Part B) and use the combined safety factor for the design infiltration rate. 

TABLE C-6 
FACTOR OF SAFETY WORKSHEET DESIGN VALUES – PART A1 

Suitability Assessment Factor Category Assigned 
Weight (w) 

Factor  
Value (v) 

Product  
(p = w x v) 

Assessment Methods 0.25 2 0.50 
Predominant Soil Texture 0.25 3 0.75 

Site Soil Variability 0.25 2 0.50 
Depth to Groundwater/ Impervious Layer 0.25 1 0.25 

Suitability Assessment Safety Factor, SA = p 2.00 

1The project civil engineer should complete Worksheet D.5-1 or Form I-9 using the data on this table. Additional 
information is required to evaluate the design factor of safety. 
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Categorization of Infiltration Feasibility Condition based on 
Geotechnical Conditions 

Worksheet C.4-1: Form I-
8A10 

Part 1 - Full Infiltration Feasibility Screening Criteria 

 DMA(s) Being Analyzed:  Project Phase: 

  

Criteria 1: Infiltration Rate Screening 

1A 

Is the mapped hydrologic soil group according to the NRCS Web Soil Survey or UC Davis Soil 
Web Mapper Type A or B and corroborated by available site soil data11?  

  ☐ Yes; the DMA may feasibly support full infiltration. Answer “Yes” to Criteria 1 Result or 
continue to Step 1B if the applicant elects to perform infiltration testing. 

  ☐ No; the mapped soil types are A or B but is not corroborated by available site soil data 
(continue to Step 1B). 

  ☐ No; the mapped soil types are C, D, or “urban/unclassified” and is corroborated by 
available site soil data. Answer “No” to Criteria 1 Result. 

  ☐ No; the mapped soil types are C, D, or “urban/unclassified” but is not corroborated by 
available site soil data (continue to Step 1B).  

1B 

Is the reliable infiltration rate calculated using planning phase methods from Table D.3-1? 
 ☐ Yes; Continue to Step 1C. 

 ☐ No; Skip to Step 1D. 
 

1C 

Is the reliable infiltration rate calculated using planning phase methods from Table D.3-1 
greater than 0.5 inches per hour? 
 ☐ Yes; the DMA may feasibly support full infiltration. Answer “Yes” to Criteria 1 Result. 

 ☐ No; full infiltration is not required. Answer “No” to Criteria 1 Result. 

1D 

Infiltration Testing Method. Is the selected infiltration testing method suitable during the 
design phase (see Appendix D.3)? Note: Alternative testing standards may be allowed with 
appropriate rationales and documentation. 

☐   ☐ Yes; continue to Step 1E. 
☐ No; select an appropriate infiltration testing method.  

                                                        
 Note that it is not required to investigate each and every criterion in the worksheet, a single “no” 

answer in Part 1, Part 2, Part 3, or Part 4 determines a full, partial, or no infiltration condition. 
10 This form must be completed each time there is a change to the site layout that would affect the 
infiltration feasibility condition. Previously completed forms shall be retained to document the 
evolution of the site storm water design. 
11 Available data includes site-specific sampling or observation of soil types or texture classes, such as 
obtained from borings or test pits necessary to support other design elements. 
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Categorization of Infiltration Feasibility Condition based on 
Geotechnical Conditions 

Worksheet C.4-1: Form I-
8A10 

1E 

Number of Percolation/Infiltration Tests. Does the infiltration testing method performed 
satisfy the minimum number of tests specified in Table D.3-2? 

☐   ☐ Yes; continue to Step 1F. 
☐ No; conduct appropriate number of tests. 

IF 

Factor of Safety. Is the suitable Factor of Safety selected for full infiltration design?  See 
guidance in D.5; Tables D.5-1 and D.5-2; and Worksheet D.5-1 (Form I-9). 

☐   ☐ Yes; continue to Step 1G. 
☐ No; select appropriate factor of safety. 

1G 

Full Infiltration Feasibility. Is the average measured infiltration rate divided by the Factor 
of Safety greater than 0.5 inches per hour? 

☐   ☐ Yes; answer “Yes” to Criteria 1 Result. 
☐ No; answer “No” to Criteria 1 Result. 

 

Criteria 1 
Result 
 

Is the estimated reliable infiltration rate greater than 0.5 inches per hour within the DMA 
where runoff can reasonably be routed to a BMP? 

☐ Yes; the DMA may feasibly support full infiltration. Continue to Criteria 2. 

☐ No; full infiltration is not required. Skip to Part 1 Result.   

Summarize infiltration testing methods, testing locations, replicates, and results and summarize 
estimates of reliable infiltration rates according to procedures outlined in D.5.  Documentation should 
be included in project geotechnical report. 
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Categorization of Infiltration Feasibility Condition based on 
Geotechnical Conditions 

Worksheet C.4-1: Form I-
8A10 

Criteria 2: Geologic/Geotechnical Screening 

2A 

If all questions in Step 2A are answered “Yes,” continue to Step 2B. 
 
For any “No” answer in Step 2A answer “No” to Criteria 2, and submit an “Infiltration 
Feasibility Condition Letter” that meets the requirements in Appendix C.1.1. The 
geologic/geotechnical analyses listed in Appendix C.2.1 do not apply to the DMA because one 
of the following setbacks cannot be avoided and therefore result in the DMA being in a no 
infiltration condition. The setbacks must be the closest horizontal radial distance from the 
surface edge (at the overflow elevation) of the BMP. 
 

2A-1 
Can the proposed full infiltration BMP(s) avoid areas with existing fill 
materials greater than 5 feet thick below the infiltrating surface? 

☐ Yes ☐ No 

2A-2 
Can the proposed full infiltration BMP(s) avoid placement within 10 
feet of existing underground utilities, structures, or retaining walls? 

☐ Yes ☐ No 

2A-3 
Can the proposed full infiltration BMP(s) avoid placement within 50 
feet of a natural slope (>25%) or within a distance of 1.5H from fill 
slopes where H is the height of the fill slope? 

☐ Yes ☐ No 

2B 

When full infiltration is determined to be feasible, a geotechnical investigation report must 
be prepared that considers the relevant factors identified in Appendix C.2.1. 
 
If all questions in Step 2B are answered “Yes,” then answer “Yes” to Criteria 2 Result. 
If there are “No” answers continue to Step 2C. 
 

2B-1 

Hydroconsolidation. Analyze hydroconsolidation potential per 
approved ASTM standard due to a proposed full infiltration BMP.  

Can full infiltration BMPs be proposed within the DMA without 
increasing hydroconsolidation risks? 

☐ Yes ☐ No 

2B-2 

Expansive Soils. Identify expansive soils (soils with an expansion index 
greater than 20) and the extent of such soils due to proposed full 
infiltration BMPs.  

Can full infiltration BMPs be proposed within the DMA without 
increasing expansive soil risks? 

☐ Yes ☐ No 
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Categorization of Infiltration Feasibility Condition based on 
Geotechnical Conditions 

Worksheet C.4-1: Form I-
8A10 

          2B-3 

Liquefaction. If applicable, identify mapped liquefaction areas. Evaluate 
liquefaction hazards in accordance with Section 6.4.2 of the City of San 
Diego's Guidelines for Geotechnical Reports (2011 or most recent 
edition).  Liquefaction hazard assessment shall take into account any 
increase in groundwater elevation or groundwater mounding that could 
occur as a result of proposed infiltration or percolation facilities.  

Can full infiltration BMPs be proposed within the DMA without 
increasing liquefaction risks? 

☐ Yes ☐ No 

          2B-4 

Slope Stability. If applicable, perform a slope stability analysis in 
accordance with the ASCE and Southern California Earthquake Center 
(2002) Recommended Procedures for Implementation of DMG Special 
Publication 117, Guidelines for Analyzing and Mitigating Landslide 
Hazards in California to determine minimum slope setbacks for full 
infiltration BMPs. See the City of San Diego's Guidelines for 
Geotechnical Reports (2011) to determine which type of slope stability 
analysis is required.  

Can full infiltration BMPs be proposed within the DMA without 
increasing slope stability risks? 

☐ Yes ☐ No 

          2B-5 

Other Geotechnical Hazards. Identify site-specific geotechnical 
hazards not already mentioned (refer to Appendix C.2.1).  

Can full infiltration BMPs be proposed within the DMA without 
increasing risk of geologic or geotechnical hazards not already 
mentioned? 

 

☐ Yes ☐ No 

          2B-6 

Setbacks. Establish setbacks from underground utilities, structures, 
and/or retaining walls. Reference applicable ASTM or other recognized 
standard in the geotechnical report.  

Can full infiltration BMPs be proposed within the DMA using 
established setbacks from underground utilities, structures, and/or 
retaining walls? 

☐ Yes ☐ No 
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2C 

Mitigation Measures.  Propose mitigation measures for each 
geologic/geotechnical hazard identified in Step 2B. Provide a discussion 
of geologic/geotechnical hazards that would prevent full infiltration 
BMPs that cannot be reasonably mitigated in the geotechnical report. 
See Appendix C.2.1.8 for a list of typically reasonable and typically 
unreasonable mitigation measures. 

Can mitigation measures be proposed to allow for full infiltration 
BMPs? If the question in Step 2 is answered “Yes,” then answer “Yes” 
to Criteria 2 Result. 
If the question in Step 2C is answered “No,” then answer “No” to 
Criteria 2 Result.  

☐ Yes ☐ No 

Criteria 2 
Result 

Can infiltration greater than 0.5 inches per hour be allowed without 
increasing risk of geologic or geotechnical hazards that cannot be 
reasonably mitigated to an acceptable level? 

☐ Yes ☐ No 

Summarize findings and basis; provide references to related reports or exhibits. 

 

 

 

 

 

 

 

 

 

 

 

Part 1 Result – Full Infiltration Geotechnical Screening 12 Result 

If answers to both Criteria 1 and Criteria 2 are “Yes”, a full 
infiltration design is potentially feasible based on Geotechnical 
conditions only.  

If either answer to Criteria 1 or Criteria 2 is “No”, a full infiltration 
design is not required.  

   

☐ Full infiltration Condition 
 

☐ Complete Part 2 
 

 

                                                        
12 To be completed using gathered site information and best professional judgement considering the definition of 
MEP in the MS4 Permit. Additional testing and/or studies may be required by City Engineer to substantiate findings. 



 
 

 
 The City of San Diego | Storm Water Standards | November 2017 Edition 

Part 1: BMP Design Manual 

 

Categorization of Infiltration Feasibility Condition based on 
Geotechnical Conditions 

Worksheet C.4-1: Form I-
8A10 

Part 2 – Partial vs. No Infiltration Feasibility Screening Criteria 

 DMA(s) Being Analyzed:  Project Phase:   

  

Criteria 3 : Infiltration Rate Screening 

3A 

NRCS Type C, D, or “urban/unclassified”: Is the mapped hydrologic soil group according to 
the NRCS Web Soil Survey or UC Davis Soil Web Mapper is Type C, D, or 
“urban/unclassified” and corroborated by available site soil data?  
     ☐  Yes; the site is mapped as C soils and a reliable infiltration rate of 0.15 in/hr. is used to 
size partial infiltration BMPS. Answer “Yes” to Criteria 3 Result.  

☐  Yes; the site is mapped as D soils or “urban/unclassified” and a reliable infiltration 
rate of 0.05 in/hr. is used to size partial infiltration BMPS. Answer “Yes” to Criteria 3 
Result.  

     ☐  No; infiltration testing is conducted (refer to Table D.3-1), continue to Step 3B.  

3B 

Infiltration Testing Result: Is the reliable infiltration rate (i.e. average measured 
infiltration rate/2) greater than 0.05 in/hr. and less than or equal to 0.5 in/hr?  

 
☐  Yes; the site may support partial infiltration. Answer “Yes” to Criteria 3 Result.  
☐  No; the reliable infiltration rate (i.e. average measured rate/2) is less than 0.05 in/hr., 
partial infiltration is not required. Answer “No” to Criteria 3 Result.  

Criteria 3 
Result 

Is the estimated reliable infiltration rate (i.e., average measured infiltration rate/2) greater 
than or equal to 0.05 inches/hour and less than or equal to 0.5 inches/hour at any location 
within each DMA where runoff can reasonably be routed to a BMP?   

☐ Yes; Continue to Criteria 4. 

☐ No: Skip to Part 2 Result. 

Summarize infiltration testing and/or mapping results (i.e. soil maps and series description used for 
infiltration rate). 
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Criteria 4: Geologic/Geotechnical Screening 

4A 

If all questions in Step 4A are answered “Yes,” continue to Step 2B. 
 
For any “No” answer in Step 4A answer “No” to Criteria 4 Result, and submit an “Infiltration 
Feasibility Condition Letter” that meets the requirements in Appendix C.1.1. The 
geologic/geotechnical analyses listed in Appendix C.2.1 do not apply to the DMA because one 
of the following setbacks cannot be avoided and therefore result in the DMA being in a no 
infiltration condition. The setbacks must be the closest horizontal radial distance from the 
surface edge (at the overflow elevation) of the BMP. 

4A-1 
Can the proposed partial infiltration BMP(s) avoid areas with existing 
fill materials greater than 5 feet thick? 

☐ Yes ☐ No 

4A-2 
Can the proposed partial infiltration BMP(s) avoid placement within 
10 feet of existing underground utilities, structures, or retaining 
walls? 

☐ Yes ☐ No 

4A-3 
Can the proposed partial infiltration BMP(s) avoid placement within 
50 feet of a natural slope (>25%) or within a distance of 1.5H from fill 
slopes where H is the height of the fill slope? 

☐ Yes ☐ No 

4B 

When full infiltration is determined to be feasible, a geotechnical investigation report must 
be prepared that considers the relevant factors identified in Appendix C.2.1 
 
If all questions in Step 4B are answered “Yes,” then answer “Yes” to Criteria 4 Result. 
If there are any “No” answers continue to Step 4C. 
 

4B-1 

Hydroconsolidation. Analyze hydroconsolidation potential per 
approved ASTM standard due to a proposed full infiltration BMP.  

Can partial infiltration BMPs be proposed within the DMA without 
increasing hydroconsolidation risks? 

☐ Yes ☐ No 

4B-2 

Expansive Soils. Identify expansive soils (soils with an expansion 
index greater than 20) and the extent of such soils due to proposed 
full infiltration BMPs.  

Can partial infiltration BMPs be proposed within the DMA without 
increasing expansive soil risks? 

☐ Yes ☐ No 
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4B-3 

Liquefaction. If applicable, identify mapped liquefaction areas. 
Evaluate liquefaction hazards in accordance with Section 6.4.2 of the 
City of San Diego's Guidelines for Geotechnical Reports (2011).  
Liquefaction hazard assessment shall take into account any increase 
in groundwater elevation or groundwater mounding that could occur 
as a result of proposed infiltration or percolation facilities.  

Can partial infiltration BMPs be proposed within the DMA without 
increasing liquefaction risks? 

☐ Yes ☐ No 

4B-4 

Slope Stability. If applicable, perform a slope stability analysis in 
accordance with the ASCE and Southern California Earthquake Center 
(2002) Recommended Procedures for Implementation of DMG Special 
Publication 117, Guidelines for Analyzing and Mitigating Landslide 
Hazards in California to determine minimum slope setbacks for full 
infiltration BMPs. See the City of San Diego's Guidelines for 
Geotechnical Reports (2011) to determine which type of slope stability 
analysis is required.  

Can partial infiltration BMPs be proposed within the DMA without 
increasing slope stability risks? 

☐ Yes ☐ No 

4B-5 

Other Geotechnical Hazards. Identify site-specific geotechnical 
hazards not already mentioned (refer to Appendix C.2.1).  

Can partial infiltration BMPs be proposed within the DMA without 
increasing risk of geologic or geotechnical hazards not already 
mentioned? 

☐ Yes ☐ No 

4B-6 

Setbacks. Establish setbacks from underground utilities, structures, 
and/or retaining walls. Reference applicable ASTM or other 
recognized standard in the geotechnical report.  

Can partial infiltration BMPs be proposed within the DMA using 
recommended setbacks from underground utilities, structures, 
and/or retaining walls? 

☐ Yes ☐ No 

4C 

Mitigation Measures.  Propose mitigation measures for each 
geologic/geotechnical hazard identified in Step 4B. Provide a 
discussion on geologic/geotechnical hazards that would prevent 
partial infiltration BMPs that cannot be reasonably mitigated in the 
geotechnical report. See Appendix C.2.1.8 for a list of typically 
reasonable and typically unreasonable mitigation measures. 

Can mitigation measures be proposed to allow for partial infiltration 
BMPs? If the question in Step 4C is answered “Yes,” then answer 
“Yes” to Criteria 4 Result. 
If the question in Step 4C is answered “No,” then answer “No” to 
Criteria 4 Result.  

☐ Yes ☐ No 
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Criteria 
4 Result 

Can infiltration of greater than or equal to 0.05 inches/hour and less 
than or equal to 0.5 inches/hour be allowed without increasing the 
risk of geologic or geotechnical hazards that cannot be reasonably 
mitigated to an acceptable level? 

☐ Yes ☐ No 

Summarize findings and basis; provide references to related reports or exhibits. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Part 2 – Partial Infiltration Geotechnical Screening Result13 Result 

If answers to both Criteria 3 and Criteria 4 are “Yes”, a partial infiltration 
design is potentially feasible based on geotechnical conditions only.  
 
If answers to either Criteria 3 or Criteria 4 is “No”, then infiltration of any 
volume is considered to be infeasible within the site.   
 
 
 

☐ Partial Infiltration 
Condition 

 

☐ No Infiltration 
Condition 

                                                        
13 To be completed using gathered site information and best professional judgement considering the definition of 
MEP in the MS4 Permit. Additional testing and/or studies may be required by City Engineer to substantiate findings. 



Aardvark Permeameter Data Analysis
Project Name: Date: 12/22/2017

Project Number: By: N. BORJA
Test Number:

Borehole Diameter, d (in.): 4.00 Ref. EL (feet, MSL): 528.5
Borehole Depth, H (in): 45.00 Bottom EL (feet, MSL): 524.8

Head Height Measured, h (in.): 5.50

Reading
Time Elapsed 

(min)
Water Weight 

Consummed (lbs)
Water Volume 

Consummed (in3)
Q (in3/min)

1 0.00 0.000 0.00 0.00
2 5.00 3.785 104.82 20.963
3 5.00 0.045 1.25 0.249
4 5.00 0.025 0.69 0.138
5 5.00 0.025 0.69 0.138
6 5.00 0.020 0.55 0.111
7 5.00 0.025 0.69 0.138
8 5.00 0.020 0.55 0.111
9 5.00 0.015 0.42 0.083

10 5.00 0.010 0.28 0.055
11 5.00 0.010 0.28 0.055
12 5.00 0.010 0.28 0.055
13 5.00 0.015 0.42 0.083
14 5.00 0.010 0.28 0.055
15 5.00 0.010 0.28 0.055
16 5.00 0.010 0.28 0.055

Steady Flow Rate, Q (in3/min): 0.055

Field-Saturated Hydraulic Conductivity (Infiltration Rate)

K sat = 3.86E-05 in/min 0.002 in/hr
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Aardvark Permeameter Data Analysis
Project Name: Date: 12/22/2017

Project Number: By: N. BORJA
Test Number: Ref. EL (feet, MSL): 529.5

Bottom EL (feet, MSL): 525.5

Borehole Diameter, d (in.): 4.00
Borehole Depth, H (in): 48.00

Head Height Measured, h (in.): 3.75

Reading
Time Elapsed 

(min)
Water Weight 

Consummed (lbs)
Water Volume 

Consummed (in3)
Q (in3/min)

1 0.00 0.000 0.00 0.00
2 5.00 3.320 91.94 18.388
3 5.00 0.235 6.51 1.302
4 5.00 0.245 6.78 1.357
5 5.00 0.290 8.03 1.606
6 5.00 0.275 7.62 1.523
7 5.00 0.245 6.78 1.357
8 5.00 0.270 7.48 1.495
9 5.00 0.255 7.06 1.412

10 5.00 0.240 6.65 1.329
11 5.00 0.240 6.65 1.329
12 5.00 0.245 6.78 1.356
13 5.00 0.240 6.65 1.330

Steady Flow Rate, Q (in3/min): 1.338

Field-Saturated Hydraulic Conductivity (Infiltration Rate)

K sat = 1.13E-03 in/min 0.068 in/hr

CAL TERRACES - PA 61
07955-42-02
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APPENDIX D 

RECOMMENDED GRADING SPECIFICATIONS 

FOR 

OCEANVIEW HILLS PA-61 
SAN DIEGO, CALIFORNIA 

PROJECT NO. 07955-42-02 
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RECOMMENDED GRADING SPECIFICATIONS 

1. GENERAL 

1.1 These Recommended Grading Specifications shall be used in conjunction with the 
Geotechnical Report for the project prepared by Geocon. The recommendations contained 
in the text of the Geotechnical Report are a part of the earthwork and grading specifications 
and shall supersede the provisions contained hereinafter in the case of conflict. 

1.2 Prior to the commencement of grading, a geotechnical consultant (Consultant) shall be 
employed for the purpose of observing earthwork procedures and testing the fills for 
substantial conformance with the recommendations of the Geotechnical Report and these 
specifications. The Consultant should provide adequate testing and observation services so 
that they may assess whether, in their opinion, the work was performed in substantial 
conformance with these specifications. It shall be the responsibility of the Contractor to 
assist the Consultant and keep them apprised of work schedules and changes so that 
personnel may be scheduled accordingly. 

1.3 It shall be the sole responsibility of the Contractor to provide adequate equipment and 
methods to accomplish the work in accordance with applicable grading codes or agency 
ordinances, these specifications and the approved grading plans. If, in the opinion of the 
Consultant, unsatisfactory conditions such as questionable soil materials, poor moisture 
condition, inadequate compaction, and/or adverse weather result in a quality of work not in 
conformance with these specifications, the Consultant will be empowered to reject the 
work and recommend to the Owner that grading be stopped until the unacceptable 
conditions are corrected. 

2. DEFINITIONS 

2.1 Owner shall refer to the owner of the property or the entity on whose behalf the grading 
work is being performed and who has contracted with the Contractor to have grading 
performed. 

2.2 Contractor shall refer to the Contractor performing the site grading work. 

2.3 Civil Engineer or Engineer of Work shall refer to the California licensed Civil Engineer 
or consulting firm responsible for preparation of the grading plans, surveying and verifying 
as-graded topography.  

2.4 Consultant shall refer to the soil engineering and engineering geology consulting firm 
retained to provide geotechnical services for the project. 
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2.5 Soil Engineer shall refer to a California licensed Civil Engineer retained by the Owner, 
who is experienced in the practice of geotechnical engineering. The Soil Engineer shall be 
responsible for having qualified representatives on-site to observe and test the Contractor's 
work for conformance with these specifications. 

2.6 Engineering Geologist shall refer to a California licensed Engineering Geologist retained 
by the Owner to provide geologic observations and recommendations during the site 
grading. 

2.7 Geotechnical Report shall refer to a soil report (including all addenda) which may include 
a geologic reconnaissance or geologic investigation that was prepared specifically for the 
development of the project for which these Recommended Grading Specifications are 
intended to apply. 

3. MATERIALS 

3.1 Materials for compacted fill shall consist of any soil excavated from the cut areas or 
imported to the site that, in the opinion of the Consultant, is suitable for use in construction 
of fills. In general, fill materials can be classified as soil fills, soil-rock fills or rock fills, as 
defined below. 

3.1.1 Soil fills are defined as fills containing no rocks or hard lumps greater than 
12 inches in maximum dimension and containing at least 40 percent by weight of 
material smaller than ¾ inch in size. 

3.1.2 Soil-rock fills are defined as fills containing no rocks or hard lumps larger than 
4 feet in maximum dimension and containing a sufficient matrix of soil fill to allow 
for proper compaction of soil fill around the rock fragments or hard lumps as 
specified in Paragraph 6.2. Oversize rock is defined as material greater than 
12 inches. 

3.1.3 Rock fills are defined as fills containing no rocks or hard lumps larger than 3 feet 
in maximum dimension and containing little or no fines. Fines are defined as 
material smaller than ¾ inch in maximum dimension. The quantity of fines shall be 
less than approximately 20 percent of the rock fill quantity. 

3.2 Material of a perishable, spongy, or otherwise unsuitable nature as determined by the 
Consultant shall not be used in fills. 

3.3 Materials used for fill, either imported or on-site, shall not contain hazardous materials as 
defined by the California Code of Regulations, Title 22, Division 4, Chapter 30, Articles 9 
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and 10; 40CFR; and any other applicable local, state or federal laws. The Consultant shall 
not be responsible for the identification or analysis of the potential presence of hazardous 
materials. However, if observations, odors or soil discoloration cause Consultant to suspect 
the presence of hazardous materials, the Consultant may request from the Owner the 
termination of grading operations within the affected area. Prior to resuming grading 
operations, the Owner shall provide a written report to the Consultant indicating that the 
suspected materials are not hazardous as defined by applicable laws and regulations. 

3.4 The outer 15 feet of soil-rock fill slopes, measured horizontally, should be composed of 
properly compacted soil fill materials approved by the Consultant. Rock fill may extend to 
the slope face, provided that the slope is not steeper than 2:1 (horizontal:vertical) and a soil 
layer no thicker than 12 inches is track-walked onto the face for landscaping purposes. This 
procedure may be utilized provided it is acceptable to the governing agency, Owner and 
Consultant. 

3.5 Samples of soil materials to be used for fill should be tested in the laboratory by the 
Consultant to determine the maximum density, optimum moisture content, and, where 
appropriate, shear strength, expansion, and gradation characteristics of the soil. 

3.6 During grading, soil or groundwater conditions other than those identified in the 
Geotechnical Report may be encountered by the Contractor. The Consultant shall be 
notified immediately to evaluate the significance of the unanticipated condition 

4. CLEARING AND PREPARING AREAS TO BE FILLED 

4.1 Areas to be excavated and filled shall be cleared and grubbed. Clearing shall consist of 
complete removal above the ground surface of trees, stumps, brush, vegetation, man-made 
structures, and similar debris. Grubbing shall consist of removal of stumps, roots, buried 
logs and other unsuitable material and shall be performed in areas to be graded. Roots and 
other projections exceeding 1½ inches in diameter shall be removed to a depth of 3 feet 
below the surface of the ground. Borrow areas shall be grubbed to the extent necessary to 
provide suitable fill materials. 

4.2 Asphalt pavement material removed during clearing operations should be properly 
disposed at an approved off-site facility or in an acceptable area of the project evaluated by 
Geocon and the property owner. Concrete fragments that are free of reinforcing steel may 
be placed in fills, provided they are placed in accordance with Section 6.2 or 6.3 of this 
document.  



  GI rev. 07/2015 

4.3 After clearing and grubbing of organic matter and other unsuitable material, loose or 
porous soils shall be removed to the depth recommended in the Geotechnical Report. The 
depth of removal and compaction should be observed and approved by a representative of 
the Consultant. The exposed surface shall then be plowed or scarified to a minimum depth 
of 6 inches and until the surface is free from uneven features that would tend to prevent 
uniform compaction by the equipment to be used. 

4.4 Where the slope ratio of the original ground is steeper than 5:1 (horizontal:vertical), or 
where recommended by the Consultant, the original ground should be benched in 
accordance with the following illustration. 

TYPICAL BENCHING DETAIL 

 

Remove All 
Unsuitable Material 
As Recommended By 
Consultant 

Finish Grade Original Ground 

Finish Slope Surface 

Slope To Be Such That 
Sloughing Or Sliding 
Does Not Occur Varies 

“B” 
See Note 1 

No Scale 

See Note 2 

1 
2 

 

DETAIL NOTES: (1) Key width "B" should be a minimum of 10 feet, or sufficiently wide to permit 
complete coverage with the compaction equipment used. The base of the key should 
be graded horizontal, or inclined slightly into the natural slope. 

 (2) The outside of the key should be below the topsoil or unsuitable surficial material 
and at least 2 feet into dense formational material. Where hard rock is exposed in the 
bottom of the key, the depth and configuration of the key may be modified as 
approved by the Consultant. 

 

4.5 After areas to receive fill have been cleared and scarified, the surface should be moisture 
conditioned to achieve the proper moisture content, and compacted as recommended in 
Section 6 of these specifications. 
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5. COMPACTION EQUIPMENT 

5.1 Compaction of soil or soil-rock fill shall be accomplished by sheepsfoot or segmented-steel 
wheeled rollers, vibratory rollers, multiple-wheel pneumatic-tired rollers, or other types of 
acceptable compaction equipment. Equipment shall be of such a design that it will be 
capable of compacting the soil or soil-rock fill to the specified relative compaction at the 
specified moisture content. 

5.2 Compaction of rock fills shall be performed in accordance with Section 6.3. 

6. PLACING, SPREADING AND COMPACTION OF FILL MATERIAL 

6.1 Soil fill, as defined in Paragraph 3.1.1, shall be placed by the Contractor in accordance with 
the following recommendations: 

6.1.1 Soil fill shall be placed by the Contractor in layers that, when compacted, should 
generally not exceed 8 inches. Each layer shall be spread evenly and shall be 
thoroughly mixed during spreading to obtain uniformity of material and moisture 
in each layer. The entire fill shall be constructed as a unit in nearly level lifts. Rock 
materials greater than 12 inches in maximum dimension shall be placed in 
accordance with Section 6.2 or 6.3 of these specifications. 

6.1.2 In general, the soil fill shall be compacted at a moisture content at or above the 
optimum moisture content as determined by ASTM D 1557. 

6.1.3 When the moisture content of soil fill is below that specified by the Consultant, 
water shall be added by the Contractor until the moisture content is in the range 
specified. 

6.1.4 When the moisture content of the soil fill is above the range specified by the 
Consultant or too wet to achieve proper compaction, the soil fill shall be aerated by 
the Contractor by blading/mixing, or other satisfactory methods until the moisture 
content is within the range specified. 

6.1.5 After each layer has been placed, mixed, and spread evenly, it shall be thoroughly 
compacted by the Contractor to a relative compaction of at least 90 percent. 
Relative compaction is defined as the ratio (expressed in percent) of the in-place 
dry density of the compacted fill to the maximum laboratory dry density as 
determined in accordance with ASTM D 1557. Compaction shall be continuous 
over the entire area, and compaction equipment shall make sufficient passes so that 
the specified minimum relative compaction has been achieved throughout the 
entire fill. 
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6.1.6 Where practical, soils having an Expansion Index greater than 50 should be placed 
at least 3 feet below finish pad grade and should be compacted at a moisture 
content generally 2 to 4 percent greater than the optimum moisture content for the 
material. 

6.1.7 Properly compacted soil fill shall extend to the design surface of fill slopes. To 
achieve proper compaction, it is recommended that fill slopes be over-built by at 
least 3 feet and then cut to the design grade. This procedure is considered 
preferable to track-walking of slopes, as described in the following paragraph. 

6.1.8 As an alternative to over-building of slopes, slope faces may be back-rolled with a 
heavy-duty loaded sheepsfoot or vibratory roller at maximum 4-foot fill height 
intervals. Upon completion, slopes should then be track-walked with a D-8 dozer 
or similar equipment, such that a dozer track covers all slope surfaces at least 
twice. 

6.2 Soil-rock fill, as defined in Paragraph 3.1.2, shall be placed by the Contractor in accordance 
with the following recommendations: 

6.2.1 Rocks larger than 12 inches but less than 4 feet in maximum dimension may be 
incorporated into the compacted soil fill, but shall be limited to the area measured 
15 feet minimum horizontally from the slope face and 5 feet below finish grade or 
3 feet below the deepest utility, whichever is deeper. 

6.2.2 Rocks or rock fragments up to 4 feet in maximum dimension may either be 
individually placed or placed in windrows. Under certain conditions, rocks or rock 
fragments up to 10 feet in maximum dimension may be placed using similar 
methods. The acceptability of placing rock materials greater than 4 feet in 
maximum dimension shall be evaluated during grading as specific cases arise and 
shall be approved by the Consultant prior to placement. 

6.2.3 For individual placement, sufficient space shall be provided between rocks to allow 
for passage of compaction equipment. 

6.2.4 For windrow placement, the rocks should be placed in trenches excavated in 
properly compacted soil fill. Trenches should be approximately 5 feet wide and 
4 feet deep in maximum dimension. The voids around and beneath rocks should be 
filled with approved granular soil having a Sand Equivalent of 30 or greater and 
should be compacted by flooding. Windrows may also be placed utilizing an 
"open-face" method in lieu of the trench procedure, however, this method should 
first be approved by the Consultant. 
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6.2.5 Windrows should generally be parallel to each other and may be placed either 
parallel to or perpendicular to the face of the slope depending on the site geometry. 
The minimum horizontal spacing for windrows shall be 12 feet center-to-center 
with a 5-foot stagger or offset from lower courses to next overlying course. The 
minimum vertical spacing between windrow courses shall be 2 feet from the top of 
a lower windrow to the bottom of the next higher windrow. 

6.2.6 Rock placement, fill placement and flooding of approved granular soil in the 
windrows should be continuously observed by the Consultant. 

6.3 Rock fills, as defined in Section 3.1.3, shall be placed by the Contractor in accordance with 
the following recommendations: 

6.3.1 The base of the rock fill shall be placed on a sloping surface (minimum slope of 2 
percent). The surface shall slope toward suitable subdrainage outlet facilities. The 
rock fills shall be provided with subdrains during construction so that a hydrostatic 
pressure buildup does not develop. The subdrains shall be permanently connected 
to controlled drainage facilities to control post-construction infiltration of water. 

6.3.2 Rock fills shall be placed in lifts not exceeding 3 feet. Placement shall be by rock 
trucks traversing previously placed lifts and dumping at the edge of the currently 
placed lift. Spreading of the rock fill shall be by dozer to facilitate seating of the 
rock. The rock fill shall be watered heavily during placement. Watering shall 
consist of water trucks traversing in front of the current rock lift face and spraying 
water continuously during rock placement. Compaction equipment with 
compactive energy comparable to or greater than that of a 20-ton steel vibratory 
roller or other compaction equipment providing suitable energy to achieve the 
required compaction or deflection as recommended in Paragraph 6.3.3 shall be 
utilized. The number of passes to be made should be determined as described in 
Paragraph 6.3.3. Once a rock fill lift has been covered with soil fill, no additional 
rock fill lifts will be permitted over the soil fill. 

6.3.3 Plate bearing tests, in accordance with ASTM D 1196, may be performed in both 
the compacted soil fill and in the rock fill to aid in determining the required 
minimum number of passes of the compaction equipment. If performed, a 
minimum of three plate bearing tests should be performed in the properly 
compacted soil fill (minimum relative compaction of 90 percent). Plate bearing 
tests shall then be performed on areas of rock fill having two passes, four passes 
and six passes of the compaction equipment, respectively. The number of passes 
required for the rock fill shall be determined by comparing the results of the plate 
bearing tests for the soil fill and the rock fill and by evaluating the deflection 
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variation with number of passes. The required number of passes of the compaction 
equipment will be performed as necessary until the plate bearing deflections are 
equal to or less than that determined for the properly compacted soil fill. In no case 
will the required number of passes be less than two. 

6.3.4 A representative of the Consultant should be present during rock fill operations to 
observe that the minimum number of “passes” have been obtained, that water is 
being properly applied and that specified procedures are being followed. The actual 
number of plate bearing tests will be determined by the Consultant during grading.  

6.3.5 Test pits shall be excavated by the Contractor so that the Consultant can state that, 
in their opinion, sufficient water is present and that voids between large rocks are 
properly filled with smaller rock material. In-place density testing will not be 
required in the rock fills. 

6.3.6 To reduce the potential for “piping” of fines into the rock fill from overlying soil 
fill material, a 2-foot layer of graded filter material shall be placed above the 
uppermost lift of rock fill. The need to place graded filter material below the rock 
should be determined by the Consultant prior to commencing grading. The 
gradation of the graded filter material will be determined at the time the rock fill is 
being excavated. Materials typical of the rock fill should be submitted to the 
Consultant in a timely manner, to allow design of the graded filter prior to the 
commencement of rock fill placement. 

6.3.7 Rock fill placement should be continuously observed during placement by the 
Consultant. 

7. SUBDRAINS 

7.1 The geologic units on the site may have permeability characteristics and/or fracture 
systems that could be susceptible under certain conditions to seepage. The use of canyon 
subdrains may be necessary to mitigate the potential for adverse impacts associated with 
seepage conditions. Canyon subdrains with lengths in excess of 500 feet or extensions of 
existing offsite subdrains should use 8-inch-diameter pipes. Canyon subdrains less than 500 
feet in length should use 6-inch-diameter pipes.  
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TYPICAL CANYON DRAIN DETAIL 

 
7.2 Slope drains within stability fill keyways should use 4-inch-diameter (or lager) pipes.  
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TYPICAL STABILITY FILL DETAIL 

 

7.3 The actual subdrain locations will be evaluated in the field during the remedial grading 
operations. Additional drains may be necessary depending on the conditions observed and 
the requirements of the local regulatory agencies. Appropriate subdrain outlets should be 
evaluated prior to finalizing 40-scale grading plans. 

7.4 Rock fill or soil-rock fill areas may require subdrains along their down-slope perimeters to 
mitigate the potential for buildup of water from construction or landscape irrigation. The 
subdrains should be at least 6-inch-diameter pipes encapsulated in gravel and filter fabric. 
Rock fill drains should be constructed using the same requirements as canyon subdrains. 
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7.5 Prior to outletting, the final 20-foot segment of a subdrain that will not be extended during 
future development should consist of non-perforated drainpipe. At the non-perforated/ 
perforated interface, a seepage cutoff wall should be constructed on the downslope side of 
the pipe. 

TYPICAL CUT OFF WALL DETAIL 

 

7.6 Subdrains that discharge into a natural drainage course or open space area should be 
provided with a permanent headwall structure. 
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TYPICAL HEADWALL DETAIL 

 
7.7 The final grading plans should show the location of the proposed subdrains. After 

completion of remedial excavations and subdrain installation, the project civil engineer 
should survey the drain locations and prepare an “as-built” map showing the drain 
locations. The final outlet and connection locations should be determined during grading 
operations. Subdrains that will be extended on adjacent projects after grading can be placed 
on formational material and a vertical riser should be placed at the end of the subdrain. The 
grading contractor should consider videoing the subdrains shortly after burial to check 
proper installation and functionality. The contractor is responsible for the performance of 
the drains. 
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8. OBSERVATION AND TESTING 

8.1 The Consultant shall be the Owner’s representative to observe and perform tests during 
clearing, grubbing, filling, and compaction operations. In general, no more than 2 feet in 
vertical elevation of soil or soil-rock fill should be placed without at least one field density 
test being performed within that interval. In addition, a minimum of one field density test 
should be performed for every 2,000 cubic yards of soil or soil-rock fill placed and 
compacted. 

8.2 The Consultant should perform a sufficient distribution of field density tests of the 
compacted soil or soil-rock fill to provide a basis for expressing an opinion whether the fill 
material is compacted as specified. Density tests shall be performed in the compacted 
materials below any disturbed surface. When these tests indicate that the density of any 
layer of fill or portion thereof is below that specified, the particular layer or areas 
represented by the test shall be reworked until the specified density has been achieved. 

8.3 During placement of rock fill, the Consultant should observe that the minimum number of 
passes have been obtained per the criteria discussed in Section 6.3.3. The Consultant 
should request the excavation of observation pits and may perform plate bearing tests on 
the placed rock fills. The observation pits will be excavated to provide a basis for 
expressing an opinion as to whether the rock fill is properly seated and sufficient moisture 
has been applied to the material. When observations indicate that a layer of rock fill or any 
portion thereof is below that specified, the affected layer or area shall be reworked until the 
rock fill has been adequately seated and sufficient moisture applied. 

8.4 A settlement monitoring program designed by the Consultant may be conducted in areas of 
rock fill placement. The specific design of the monitoring program shall be as 
recommended in the Conclusions and Recommendations section of the project 
Geotechnical Report or in the final report of testing and observation services performed 
during grading. 

8.5 We should observe the placement of subdrains, to check that the drainage devices have 
been placed and constructed in substantial conformance with project specifications. 

8.6 Testing procedures shall conform to the following Standards as appropriate: 

8.6.1 Soil and Soil-Rock Fills: 

8.6.1.1 Field Density Test, ASTM D 1556, Density of Soil In-Place By the 
Sand-Cone Method. 
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8.6.1.2 Field Density Test, Nuclear Method, ASTM D 6938, Density of Soil and 
Soil-Aggregate In-Place by Nuclear Methods (Shallow Depth). 

8.6.1.3 Laboratory Compaction Test, ASTM D 1557, Moisture-Density 
Relations of Soils and Soil-Aggregate Mixtures Using 10-Pound 
Hammer and 18-Inch Drop. 

8.6.1.4. Expansion Index Test, ASTM D 4829, Expansion Index Test. 

9. PROTECTION OF WORK 

9.1 During construction, the Contractor shall properly grade all excavated surfaces to provide 
positive drainage and prevent ponding of water. Drainage of surface water shall be 
controlled to avoid damage to adjoining properties or to finished work on the site. The 
Contractor shall take remedial measures to prevent erosion of freshly graded areas until 
such time as permanent drainage and erosion control features have been installed. Areas 
subjected to erosion or sedimentation shall be properly prepared in accordance with the 
Specifications prior to placing additional fill or structures. 

9.2 After completion of grading as observed and tested by the Consultant, no further 
excavation or filling shall be conducted except in conjunction with the services of the 
Consultant. 

10. CERTIFICATIONS AND FINAL REPORTS 

10.1 Upon completion of the work, Contractor shall furnish Owner a certification by the Civil 
Engineer stating that the lots and/or building pads are graded to within 0.1 foot vertically of 
elevations shown on the grading plan and that all tops and toes of slopes are within 0.5 foot 
horizontally of the positions shown on the grading plans. After installation of a section of 
subdrain, the project Civil Engineer should survey its location and prepare an as-built plan 
of the subdrain location. The project Civil Engineer should verify the proper outlet for the 
subdrains and the Contractor should ensure that the drain system is free of obstructions. 

10.2 The Owner is responsible for furnishing a final as-graded soil and geologic report 
satisfactory to the appropriate governing or accepting agencies. The as-graded report 
should be prepared and signed by a California licensed Civil Engineer experienced in 
geotechnical engineering and by a California Certified Engineering Geologist, indicating 
that the geotechnical aspects of the grading were performed in substantial conformance 
with the Specifications or approved changes to the Specifications.  
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	Project NoName: California Terraces Planning Area 61 (PA-61)
	Property Address: Corner of Otay Mesa Road and Caliente Avenue
	Applicant NameCo: 
	Contact Phone: 
	Contact Email: 
	Was a consultant retained to complete this checklist: Yes
	Consultant Name: Jessica Fleming
	Contact Phone_2: 619-308-9333
	Company Name: RECON Environmental
	Contact Email_2: jfleming@reconenvironmental.com
	Acres: 
	Residential indicate  of singlefamily units: Off
	Residential indicate  of multifamily units: On
	Commercial total square footage: On
	Industrial total square footage: Off
	Other describe: Off
	1: 
	2: 267 units (10% affordable)
	3: 45,000 square feet
	4: 
	5: 
	TPA: Yes
	4  Provide a brief description of the project proposed: The project proposes up to 45,000 SF of commercial uses within Lot 1 totaling 195,867.91 SF (4.50 AC) and up to 267 multi-family units (with 10% affordable) and a private recreation park within Lot 2 totaling 400,809.57 SF (9.20 AC). The residential development permits a density of 15 to 29 units per acre within the RM-2-5 zone and would allow Lot 2 to construct up to a maximum of 267 multi-family residential units. The 14.6 gross acres project site is located at the southeast corner of Otay Mesa Road and Caliente Ave and within the Otay Mesa Community Plan Area.
	Zoning: Yes
	Land Use Consistency: The project site is designated as Commercial Employment, Retail, Services in the City’s General Plan and as Community Commercial in the Otay Mesa Community Plan, and is zoned CC-1-3 (Community Commercial).  The existing designations would allow for the operation of a 192,000-square-foot retail use. 
The project would require a rezone to RM-2-5 (Residential - Multiple Unit) and a Community Plan Amendment (CPA) to allow for the construction of a mixed-use project. The project would increase density within a TPA and would implement CAP Strategy 3 actions (see attached).

Additionally, emissions due to operation of the residential and retail uses were calculated by RECON (attached). It was found that the project would be less GHG-intensive when compared to the existing designations. The project would be consistent with the growth projections used in the development of the CAP per Step 1(A) for the residential component and Step 1(B) for the residential component. 
	Roofs: Yes
	Strategy 1: Residential: The project will provide a "Cool Roof," which will include roofing materials with a minimum 3-year aged solar reflectance (SR) and thermal emittance (TE) or solar reflection index (SRI) equal or greater than the values specified in the voluntary measures under California Green Building Standards Code.

Commercial: The 2016 Nonresidential Compliance Manual for the 2016 Building Energy Efficiency Standards provides prescriptive criteria for nonresidential roofing products. The SR, TE, and SRI requirements (see attached table) are equal to or greater than those required in CAP Attachment A. The future construction of the commercial component would be required to meet these standards per the California Building Code.
	Plumbing: Yes
	Plumbing fixtures and fittings: Residential: The kitchen faucets, standard dishwashers, compact dishwashers, and clothes washers installed in the residential portion of the project would be consistent with the requirements specified above.
 
Commercial: Plumbing fixtures and fittings used in the commercial portion of the project would meet the requirements specified in Table A5.303.2.3.1 (voluntary measures) of CalGreen, and appliances and fixtures would meet the flow requirements specified in Section A5.303.3 of CalGreen.
	EV: Yes
	EV Charging: Residential: As currently proposed, the project would provide a total of 342 garage spaces, 10 accessible spaces, 20 motorcycle spaces, and 59 open spaces, for a total of 427 parking spaces. The residential portion of the project would provide 13 spaces (3%) with the listed cabinets, boxes, or enclosures and 7 of those (50%) would include the electrical vehicle supply equipment.
 
Commercial: The commercial component of the project would include 194 parking spaces. 6 spaces (3%) would be equipped with a listed cabinet, box, or enclosure, and 3 spaces would have the necessary electric vehicle supply equipment. 
	Bicycle Parking: Residential: N/A
 
Commercial: The project would provide 194 automobile parking spaces. Per the SDMC, the number of short term and long term bicycle parking spaces is 5% the number of automobile parking spaces. Per these requirements, minimum number of required spaces would be 10 short term and 10 long term bicycle parking spaces. The project would provide 12 short term and 12 long term bicycle parking spaces.
	Bike: Yes
	Shower: Yes
	Shower Facilities: Residential: N/A
 
Commercial: It is estimated that the project would include 140 employees. Therefore, the project would include 1 shower stall and 4 lockers.
	Parking: Yes
	Designated Parking: Residential: N/A
 
Commercial: The commercial portion of the project would require 194 parking spaces. Therefore, 18 of these parking spaces would be designated for low-emitting, fuel-efficient, and carpool/vanpool vehicles.
	TDM: Yes
	Transportation Demand Management: Residential: N/A
 
Commercial: Consistent with the project's Transportation Impact Analysis (LOS Engineering, Inc., 2018), a Transportation Demand Management (TDM) plan will provide the means to disseminate information to help tenants and employees learn about and use alternative forms of transportation other than single-occupancy vehicles. The TDM plan would include the following:
1) Provide information about the SANDAG’s iCommute program (www.icommutesd.com),
2) Encourage carpooling,
3) Encourage bike and transit usage,
4) Display maps, routes, and schedules for public transit near the retail buildings, and
5) Provide a bike rack.


