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EXECUTIVE SUMMARY 

In 2005, the California Air Resources Board (ARB) promulgated an advisory recommendation to 
avoid setting sensitive land uses within 500 feet of a freeway, urban roads with 100,000 vehicles 
per day, or rural roads with 50,000 vehicles per day. The ARB indicates that due to traffic-
generated pollutants, there is an estimated increased cancer risk incidence of 300 to 1,700 per 
million within this domain. At some point however, the increased cancer risk incidence due the 
effects of freeway/roadway corridor pollutants become indistinguishable from the ambient air 
quality condition. In this regard, the effects of freeway/roadway-source pollutants that may 
impact the Project site are already acknowledged and accounted for within the ambient air 
quality discussions presented within this Section.  More specifically, the MATES-IV Study data for 
the Project site comprehensively reflects increased TAC-source cancer risks affecting the City and 
Project site, inclusive of increased cancer risks due to freeway sources.  

The 2005 ARB guidance noted previously, information made available through the MATES-IV 
Study, and configuration and design of the Project would suggest that further assessment of 
freeway-source pollutant impacts is not warranted.  Notwithstanding, this Off-Site Freeway-
Source Air Toxic and Criteria Pollutant Health Risk Assessment has been prepared for the Project 
and is intended to: 

¶ Comply with and support CEQA Section 15003 (i) policies addressing adequacy, completeness, 
and a good-faith effort at full disclosure; 

¶ Disaggregate potential freeway-source air pollutant health effects from other background 
conditions identified in the MATES IV Study; and  

¶ Identify means to reduce the specific effects of freeway-source pollutants at the Project site.  

Findings and conclusions of this Assessment are summarized below.  

SUMMARY OF FINDINGS 

For carcinogenic exposures resulting from exposure to toxics from the freeway, the summation 
of risk for the maximum exposed residential receptor totaled 4.60 in one million and will not 
exceed the SCAQMD significance threshold of 10 in one million. 

For chronic noncarcinogenic effects, the hazard index identified for each toxicological endpoint 
totaled less than one.  For acute exposures, the hazard indices for the identified averaging times 
did not exceed unity.  Therefore, noncarcinogenic hazards are calculated to be within acceptable 
limits and a less than significant impact would occur. 

For the maximum exposed residential receptor, results of the analysis predicted freeway 

emissions will produce PM10 concentrations of 0.82 mg/m3 and 0.49 mg/m3 for the 24-hour and 
annual averaging times.  These values will not exceed the SCAQMD significance thresholds of 2.5 

mg/m3 and 1.0 mg/m3, respectively.  

For PM2.5, a maximum 24-hour average concentration of 0.33 mg/m3 was predicted.  This value 

also will not exceed the identified significance threshold of 2.5 mg/m3. 
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The maximum modeled 1-hour average concentration for CO of 0.11 parts per million (ppm), 
when added to an existing background concentration of 2.2 ppm, would equal a total Project 
concentration of 2.31 ppm. This would not cause an exceedance of the California Ambient Air 
Quality Standards (CAAQS) of 20 ppm.  For the 8-hour averaging time, the maximum predicted 
concentration of 0.09 ppm, when added to an existing background level of 2.0 ppm, would equal 
a total Project concentration of 2.09 ppm. This would not cause an exceedance of the CAAQS of 
9 ppm. 

For NO2, a maximum one-hour concentration of 0.011 ppm was predicted.  This concentration, 
when added to a background concentration of 0.066 ppm, would equal a total Project 
concentration of 0.078 ppm. This would not cause an exceedance of the CAAQS of 0.18 ppm.   

As noted, short duration (i.e., 1 and 8-hour) exposures associated with both toxic and criteria 
pollutants are within acceptable limits.  As such, less than significant impacts are anticipated to 
residents who would access and utilize outdoor amenities.   
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1 INTRODUCTION 

In 2005, the California Air Resources Board (ARB) promulgated an advisory recommendation to 
avoid setting sensitive land uses within 500 feet of a freeway, urban roads with 100,000 vehicles 
per day or rural roads with 50,000 vehicles per day.  According to the ARB, the increased cancer 
risk is 300 to 1,700 per million within this domain.  The strongest association of traffic related 
emissions with adverse health outcomes was seen within 300 feet of roadways with high truck 
densities.  Notwithstanding, the ARB notes that a site-specific analysis would be required to 
determine the actual risk near a particular land use and should consider factors such as prevailing 
wind direction, local topography and climate.   

In consideration of the above referenced requirement, the assessment and dispersion modeling 
methodologies used in the preparation of this report were composed of all relevant and 
appropriate procedures presented by the U.S. Environmental Protection Agency, California 
Environmental Protection Agency and South Coast Air Quality Management District (SCAQMD).  
The methodologies and assumptions offered under this regulatory guidance were used to ensure 
that the assessment effectively quantified residential exposures associated with the generation 
of contaminant emissions from adjacent mobile source activity. 

This report summarizes the protocol used to evaluate contaminant exposures and presents the 
results of the health risk assessment (HRA) prepared by Urban Crossroads, Inc., for the proposed 
Vernola Marketplace Apartment Community development (referred to as “Project). 

1.1 SITE LOCATION 

The proposed project is located east of the I-15 freeway between Limonite Avenue and 68th 
Street, west of Pats Ranch Road in the City of Jurupa Valley as shown on Exhibit 1-A.  The nearest 
existing residential land uses are located east of the Project site across Pats Ranch Road and west 
of the Project site across the I-15 Freeway.  The initial Phase A Vernola Marketplace Apartment 
Community project is located to the south. 

1.2 PROJECT DESCRIPTION 

The project includes a 3-story multifamily housing community with 210 units.  The proposed 
project site is currently zoned as light industrial land use. The project proposes to change the land 
use in the General Plan to highest density residential (HHDR).  Exhibit 1-B illustrates a preliminary 
site plan for the Project. As required by the California Building Energy Efficiency Standards (Title 
24, Part 6 of California Code of Regulations (CCR)), the Project will install air filtration systems 
with efficiencies equal to or exceeding a Minimum Efficiency Reporting Value (MERV) 13 as 
defined by the American Society of Heating, Refrigerating and Air Conditioning Engineers 
(ASHRAE) Standard 52.2. (1)1.  

 
1  The use of MERV filtration systems to reduce DPM and particulates has been successfully implemented by several lead agencies, including, 

but not limited to: City of Los Angeles, City of Claremont, City of Irvine, City of Glendale, City of Berkley, City of Oakland, and the Los Angeles 
Unified School District (LAUSD). The average particle size efficiency (PSE) removal for MERV 13 as defined by the 2019 Title 24 standards is 

approximately 50% for 0.3 to 1.0 mg/m3 (DPM), 85% for 1.0 to 3.0 mg/m3 (PM2.5), and 90% for 3.0 to 10.0 mg/m3 (PM10)  (2).  
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EXHIBIT 1-A:  LOCATION MAP 
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EXHIBIT 1-B:  SITE PLAN 
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2 SOURCE IDENTIFICATION 

The California Department of Transportation (Caltrans), Traffic and Vehicle Data Systems Unit 
collects and maintains traffic volume counts for vehicles traversing the California state highway 
system.  Table 2-1 presents the annual average daily traffic volumes (AADT) for the freeway 
segment considered in the assessment. The AADT volumes for I-15 are based on existing volumes 
obtained from the Caltrans Traffic Data Brand Annual Average Daily Truck Traffic on the California 
Highway System data. 

TABLE 2-1 FREEWAY TRAFFIC VOLUMES 

 

 

 

 

 

  

Roadway Segment AADT Vehicles Per Hour (ALL) Vehicles Per Hour (gas) Vehicles Per Hour (diesel) 

I-15 Freeway 152,000 6,333 6,085 248 
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3 SOURCE CHARACTERIZATION 

In urban communities, vehicle emissions contribute significantly to localized concentrations of 
air contaminants.  Typically, emissions generated from these sources are characterized by vehicle 
mix, the rate pollutants are generated during the course of travel and the number of vehicles 
traversing the roadway network. 

Currently, emission factors are generated from a series of computer based programs to produce 
a composite emission rate for vehicles traveling at various speeds within a defined geographical 
area or along a discrete roadway segment.  To account for the emission standards imposed on 
the California fleet, the ARB has developed the EMFAC2017 emission factor model.  EMFAC2017 
was utilized to identify pollutant emission rates for total organic gases (TOG), diesel particulates, 
particulates (PM10 and PM2.5), carbon monoxide (CO) and nitrogen oxide (NOx) compounds (2).  
To produce a representative vehicle fleet distribution, the assessment utilized ARB’s Riverside 
County vehicle population estimates for the 2023 calendar year, consistent with the Project’s 
anticipated Opening Year for analytical purposes.  This approach provides an estimate of vehicle 
mix associated with operational profiles at the link or intersection level.  Table 3-1 lists the 
identified fleet mix considered in the assessment. 

Based upon the freeway traffic volumes and vehicle population profiles noted above, discrete 
traffic counts were identified for each roadway segment.  Diesel vehicles account for 3.92 percent 
of the total on-road mobile fleet.  For chronic (long term) and acute (e.g., 1-hour) exposures, 
AADT values were averaged to produce representative hourly traffic volumes.   
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TABLE 3-1: VEHICLE FLEET MIX PROFILE 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                
               Note:  Vehicle category descriptions can be found on the California Air Resources Board 
               website at http://www.arb.ca.gov/msei/modeling.htm. 

 

  

Vehicle class 
Riverside County 

Fuel Population Percent 

LDA Diesel 772,785.87 51.76% 

LDA Gas 7,300.59 0.49% 

LDA Electric 12,758.75 0.85% 

LDT1 Diesel 39.18 0.00% 

LDT1 Gas 82,772.07 5.54% 

LDT1 Electric 485.08 0.03% 

LDT2 Diesel 1,463.53 0.10% 

LDT2 Gas 252,998.01 16.95% 

LDT2 Electric 2,319.02 0.16% 

LHD1 Diesel 20,161.77 1.35% 

LHD1 Gas 20,620.88 1.38% 

LHD2 Diesel 7,795.76 0.52% 

LHD2 Gas 3,286.38 0.22% 

MCY Gas 36,240.66 2.43% 

MDV Diesel 4,324.74 0.29% 

MDV Gas 208,995.21 14.00% 

MDV Electric 1,262.69 0.08% 

MHDT Diesel 2,591.61 0.17% 

MHDT Gas 6,006.90 0.40% 

HHDT Diesel 15,610.04 1.05% 

HHDT Gas 2,027.16 0.14% 

HHDT Natural Gas 27,819.82 1.86% 

OBUS Diesel 7.26 0.00% 

OBUS Gas 316.99 0.02% 

SBUS Diesel 351.64 0.02% 

SBUS Gas 588.34 0.04% 

UBUS Diesel 1,154.01 0.08% 

UBUS Gas 490.88 0.03% 

UBUS Electric 1.11 0.00% 

UBUS Natural Gas 164.46 0.01% 



 Vernola Marketplace Apartment Community Air Toxic and Criteria Pollutant Health Risk Assessment 

 

14172-02 Freeway HRA Report 

12 

Average observed route speeds were assumed for vehicles traversing the main highway link (I-
15).   

For particulates (PM10 and PM2.5), emissions were quantified through the reentrainment of 
paved roadway dust.  The predictive emission equation developed by the U.S. Environmental 
Protection Agency (AP-42, Section 13.2.1) was utilized to generate particulate source strength 
(3).  To account for the mass rate of emissions entrained from the roadway surface, the 
contribution from exhaust, break and tire wear were added to the AP-42 emission factor 
equation. 

A list of compounds associated with mobile source emissions is presented in Table 3-3.  Appendix 
3.1 presents the on-road emission rate calculation worksheets for the freeway segments 
considered in the assessment. 

TABLE 3-3: COMPOUNDS EMITTED FROM ON ROAD MOBILE SOURCE ACTIVITY 

Source Pollutant 

Freeway  
 

Benzene 
Formaldehyde 
1,3-Butadiene 
Acetaldehyde 

Acrolein 
Diesel Particulates 

Reentrained Particulates (PM10, PM2.5) 
Carbon Monoxide 
Nitrogen Dioxide 
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4 EXPOSURE QUANTIFICATION 

In order to assess the impact of emitted compounds on individuals who reside at the proposed 
apartment complex, air quality modeling utilizing the AMS/EPA Regulatory Model AERMOD was 
performed to assess the downwind extent of mobile source emissions located within a 1,000 feet 
of the project site.  AERMOD’s air dispersion algorithms are based upon a planetary boundary 
layer turbulence structure and scaling concepts, including the treatment of surface and elevated 
sources in simple and complex terrain. 

The model offers additional flexibility by allowing the user to assign initial vertical and lateral 
dispersion parameters for sources representative of a localized mobile fleet. For this assessment, 
the volume source algorithm was utilized to model the emissions generated from on-road mobile 
source activity.   

The modeling conservatively utilizes the full conversion protocol to perform the NOx to NO2 
conversion.   

Air dispersion models require additional input parameters including pollutant emission data and 
local meteorology.  Due to the their sensitivity to individual meteorological parameters such as 
wind speed and direction, the U.S. Environmental Protection Agency recommends that 
meteorological data used as input into dispersion models be selected on the basis of relative 
spatial and temporal conditions that exist in the area of concern.  In response to this 
recommendation, the nearest meteorological data available from the SCAQMD Riverside Airport 
Meteorological Data Station (Source Receptor Area 23), was used to represent local weather 
conditions and prevailing winds.  Five years (2012-2016) of available AERMOD meteorological 
data was utilized in the modeling, which is the latest available information from SCAQMD. 

The modeling analysis also considered the spatial distribution of mobile source activity traversing 
the freeway in relation to the proposed site.  To accommodate a Cartesian grid format, direction 
dependent calculations were obtained by identifying the universal transverse mercator (UTM) 
coordinates for each volume source location.  On-site receptors were placed to provide coverage 
across the identified residential portion of the site.  A ground level receptor height was assumed 
as a conservative measure.  A graphical representation of the source-receptor grid network is 
presented in Exhibit 4-A. A complete listing of model input/output files are provided in electronic 
format in Appendix 4.1.   

 
 
 
 



 Vernola Marketplace Apartment Community Air Toxic and Criteria Pollutant Health Risk Assessment 

 

14172-02 Freeway HRA Report 

15 

EXHIBIT 4-A: SOURCE RECEPTOR GRID NETWORK 
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5 RISK CHARACTERIZATION 

5.1 CARCINOGENIC CHEMICAL RISK  

The SCAQMD CEQA Air Quality Handbook (1993) states that emissions of toxic air contaminants 
(TACs) are considered significant if a HRA shows an increased risk of greater than ten in one 
million. Based on guidance from the SCAQMD in the document Health Risk Assessment Guidance 
for Analyzing Cancer Risks from Mobile Source Diesel Idling Emissions for CEQA Air Quality 
Analysis (4), for purposes of this analysis, ten (10) in one million is used as the cancer risk 
threshold  for the proposed Project.  

Excess cancer risks are estimated as the upper-bound incremental probability that an individual 
will develop cancer over a lifetime as a direct result of exposure to potential carcinogens over a 
specified exposure duration. The estimated risk is expressed as a unitless probability. The cancer 
risk attributed to a chemical is calculated by multiplying the chemical intake or dose at the human 
exchange boundaries (e.g., lungs) by the chemical-specific cancer potency factor (CPF). A risk level 
of 1 in a million implies a likelihood that up to one person, out of one million equally exposed 
people would contract cancer if exposed continuously (24 hours per day) to the levels of toxic air 
contaminants over a specified duration of time. This risk would be an excess cancer risk that is in 
addition to any cancer risk borne by a person not exposed to these air toxics. 

Health risks associated with exposure to carcinogenic compounds can be defined in terms of the 
probability of developing cancer as a result of exposure to a chemical at a given concentration. 
Under a deterministic approach (i.e., point estimate methodology), the cancer risk probability is 
determined by multiplying the chemical’s annual concentration by its unit risk factor (URF).  The 
URF is a measure of the carcinogenic potential of a chemical when a dose is received through the 
inhalation pathway.  It represents an upper bound estimate of the probability of contracting 
cancer as a result of continuous exposure to an ambient concentration of one microgram per 

cubic meter (mg/m3) over a 70-year lifetime. The URFs utilized in the assessment and 
corresponding cancer potency factors were obtained from the Consolidated Table of OEHHA/ARB 
Approved Risk Assessment Health Values. 

Notwithstanding, it is the intent of the HRA to provide cumulative risk estimates from near-field 
on-road sources that are reflective of anticipated exposures experienced at a given residential 
occupancy. As such, a review of relevant guidance was conducted to determine applicability of 
the use of early life exposure adjustments to identified carcinogens. For risk assessments 
conducted under the auspices of The Air Toxics "Hot Spots" Information and Assessment Act (AB 
2588, Connelly, Statutes of 1987; Health and Safety Code Section 44300 et seq.) a weighting 
factor is applied to all carcinogens regardless of purported mechanism of action. However, for 
this assessment, the HRA relied upon U.S. Environmental Protection Agency guidance relating to 
the use of early life exposure adjustment factors (Supplemental Guidance for Assessing 
Susceptibility from Early-Life Exposure to Carcinogens, EPA/630/R-003F) whereby adjustment 
factors are only considered when carcinogens act “through the mutagenic mode of action.” A 
mutagen is a physical or chemical agent that changes genetic material, such as DNA, increasing 
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the frequency of mutations to produce carcinogenic effects. The U.S. Environmental Protection 
Agency has identified 19 compounds that elicit a mutagenic mode of action for carcinogenesis. 
None of the gaseous compounds considered in the HRA elicit a mutagenic mode of action and, 
therefore, early life exposure adjustments were not considered. For diesel particulates, polycyclic 
aromatic hydrocarbons (PAHs) and their derivatives, which are known to exhibit a mutagenic 
mode of action, comprise < 1% of the exhaust particulate mass. To date, the U.S. Environmental 
Agency reports that whole diesel engine exhaust has not been shown to elicit a mutagenic mode 
of action.   

Accordingly, the health risks to children were not underestimated in the Health Risks Assessment.  
As discussed, the use of age-weighted factors is not required because none of the gaseous 
compounds considered in the HRA elicit a primary mutagenic mode of action and none of the 
pollutants considered are listed by the EPA as having a primary mutagenic mode of action. 
Therefore, early life exposure adjustments were not considered in accordance with U.S. EPA 
guidance relating to the use of early life exposure adjustment factors. This analysis appropriately 
accounts for potential health risk to future residents at the project site. 

To effectively quantify dose, the procedure requires the incorporation of several discrete 

exposure variates. Once determined, contaminant dose is multiplied by the cancer potency factor 

(CPF) in units of inverse dose expressed in milligrams per kilogram per day (mg/kg/day)-1 to derive 

the cancer risk estimate. Therefore, to assess exposures associated with the proposed residential 

population, the following dose algorithm was utilized. 

CDI = (Cair ³ EF ³ ED ³ IR) / (BW ³ AT) 

Where: 

CDI = chronic daily intake (mg/kg/day) 

Cair = concentration of contaminant in air (mg/m3) 

EF = exposure frequency (days/year) 

ED = exposure duration (years) 

IR = inhalation rate (m3/day) 

BW = body weight (kg) 

AT = averaging time (days) 

To represent residential exposures, the assessment employed the U.S. Environmental Protection 
Agency’s guidance to develop viable dose estimates based on reasonable maximum exposures 
(RME). Specifically, activity patterns for population mobility recommended by the U.S. 
Environmental Protection Agency and presented in the Exposure Factors Handbook were utilized.  
As a result, lifetime risk values for residents were adjusted to account for an exposure duration 
of 350 days per year for 30 years (i.e., 95th percentile).  These values are consistent with the 
California Environmental Quality Act which considers the evaluation of environmental effects of 
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proposed projects in a manner that reflects both reasonable and feasible assumptions. For body 
weight and inhalation, the assessment employed average adult values of 70 kilograms and 20 
cubic meters per day, respectively.   

For carcinogenic exposures resulting from exposure to toxics from the freeway, the summation 
of risk for the maximum exposed residential receptor totaled 4.60 in one million and will not 
exceed the SCAQMD significance threshold of 10 in one million. 

Discrete variants for daily breathing rates, exposure frequency, and exposure duration were 
obtained from relevant distribution profiles presented in the OEHHA guidance document entitled 
Air Toxic Hot Spots Program Risk Assessment Guidelines, Part IV:  Technical Support Document 
for Exposure Assessment and Stochastic Analysis (5) and guidance from SCAQMD.  

Table 5-1 summarizes the Exposure Parameters for Residents. Appendix 5.1 includes the detailed 
emissions and risk calculation outputs. (6) 

TABLE 5-1: EXPOSURE ASSUMPTIONS FOR INDIVIDUAL CANCER RISK 

Exposure Parameter Units Residential 

Exposure Frequency days/year 350 

Exposure Duration years 70 

Inhalation Rate a L/kg-day 302 

Exposure Duration Years 30 

Exposure Time hours/day 24 
a    The residential breathing rate of 302 L/kg-day represents the 80th percentile 
breathing rate per ARB and consistent with SCAQMD Risk Assessment Procedures for 
Rules 1401 and 212, the worker breathing rate of 149 L/kg-day is also consistent with 
SCAQMD Risk Assessment Procedures for Rules 1401 and 212, the school child 
breathing rate of 581 L/kg-day represents the high end 95th percentile breathing rate. 

5.2 NON-CARCINOGENIC EXPOSURES 

An evaluation of the potential noncancerous effects of contaminant exposures was also 
conducted.  Under the point estimate approach, adverse health effects are evaluated by 
comparing the concentration of each compound with the appropriate Reference Exposure Level 
(REL).  Available REL’s presented in the Consolidated Table of OEHHA/ARB Approved Risk 
Assessment Health Values were considered in the assessment.   

To quantify noncarcinogenic impacts, the hazard index approach was used.  The hazard index 
assumes that subthreshold exposures adversely affect a specific organ or organ system (i.e., 
toxicological endpoint).  For each discrete pollutant exposure, target organs presented in 
regulatory guidance were utilized.   

To calculate the hazard index, the pollutant concentration or dose is divided by the appropriate 
toxicity value.  For compounds affecting the same toxicological endpoint, this ratio is summed.  
Where the total equals or exceeds one (i.e., unity), a health hazard is presumed to exist.  For 
chronic exposures, REL’s were converted to units expressed in mg/kg/day to accommodate the 
above referenced intake algorithm.  To assess acute noncancer impacts, the maximum pollutant 
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concentration is divided by the REL for the corresponding averaging time (e.g., 1-hour).  No 
exposure adjustments are considered for short duration exposures. 

Appendix 5.1, summarizes the REL’s and corresponding reference dose values used in the 
evaluation of chronic noncarcinogenic and acute exposures.  The noncancer hazard quotient for 
identified compounds generated from each source and a summation for each toxicological 
endpoint are presented on this table.   

For chronic noncarcinogenic effects, the hazard index identified for each toxicological endpoint 
totaled less than the threshold of 1.0 for all exposure scenarios.  For acute exposures, the hazard 
indices for the identified averaging times did not exceed the threshold of 1.0.  Therefore, acute 
and chronic non-carcinogenic hazards were predicted to be within acceptable limits and are less 
than significant. 

5.3 POTENTIAL CANCER AND NON-CANCER RISKS2 

For carcinogenic exposures the summation of risk for the maximum exposed residential receptor 
totaled 3.45 in one million, which does not exceed the threshold of 10 in one million. At this same 
location, non-cancer risks were estimated to be less than 1.0 for all toxicological endpoints. 

5.4 CRITERIA POLLUTANT EXPOSURES 

The State of California has promulgated strict ambient air quality standards for various pollutants.  
These standards were established to safeguard the public’s health and welfare with specific 
emphasis on protecting those individuals susceptible to respiratory distress, such as asthmatics, 
the young, the elderly and those with existing conditions which may be affected by increased 
pollutant concentrations.  However, recent research has shown that unhealthful respiratory 
responses occur with exposures to pollutants at levels that only marginally exceed clean air 
standards.  Table 5-1 presents the CAAQS for the criteria pollutants considered in the assessment. 

Pollutant emissions are considered to have a significant effect on the environment if they result 
in concentrations that create either a violation of an ambient air quality standard, contribute to 
an existing air quality violation or expose sensitive receptors to substantive pollutant 
concentrations.  Should ambient air quality already exceed existing standards, the SCAQMD has 
established significance criteria for selected compounds to account for the continued 
degradation of local air quality.  Background concentrations are based upon the highest observed 
value for the most recent three-year period.   

For PM10 emissions, background concentrations representative of the project area exceed the 
CAAQS for the 24-hour and annual averaging times.  As a result, a significant impact is achieved 
when pollutant concentrations produce a measurable change over existing background levels.  

 
2  SCAQMD guidance does not require assessment of the potential health risk to on-site workers.  Excerpts from the document OEHHA Air Toxics 

Hot Spots Program Risk Assessment Guidelines—The Air Toxics Hot Spots Program Guidance Manual for Preparation of Health Risk 
Assessments (OEHHA 2003), also indicate that it is not necessary to examine the health effects to on-site workers unless required by RCRA 
(Resource Conservation and Recovery Act) / CERCLA (Comprehensive Environmental Response, Compensation, and Liability Act) or the worker 
resides on-site.  
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Although background concentrations exceed the CAAQS annual averaging time for fine 
particulates, no measurable change criteria currently exists.  As a result, the SCAQMD significance 

threshold of 2.5 mg/m3 for the 24-hour averaging time is used to assess PM2.5 impacts. 

For the CO 1 and 8-hour averaging times and NO2 1-hour averaging time, background 
concentrations are below the current air quality standards.  As such, significance is achieved 
when pollutant concentrations add to existing levels and create an exceedance of the CAAQS. 
Table 5-2 shows the pollutant concentrations collected at the nearest available monitoring site 
to the Project for the last three years of available data.  Table 5-3 outlines the relevant 
significance thresholds considered to affect local air quality. 

TABLE 5-1: CALIFORNIA AMBIENT AIR QUALITY STANDARDS 

Pollutant Standard Health Effects 

Particulates (PM10) 
>50 mg/m3 (24 hr avg.) 

>20 mg/m3 (Annual) 

1) Excess deaths from short-term exposures and 
the exacerbation of symptoms in sensitive 
individuals with respiratory disease. 
2) Excess seasonal declines in pulmonary function 
especially in children. 

Particulates (PM2.5) >12 mg/m3 (Annual) 

1) Excess deaths and illness from long-term 
exposures and the exacerbation of symptoms in 
sensitive individuals with respiratory and cardio 
pulmonary disease. 

Carbon Monoxide (CO) 
 

>9.0 ppm (8 hr avg.) 
>20.0 ppm (1 hr avg.) 

1) Aggravation of angina pectoris and other aspects 
of coronary heart disease. 
2) Decreased exercise tolerance in persons with 
peripheral vascular disease and lung disease. 
3) Impairment of central nervous system functions.  
4) Possible increased risk to fetuses.  

Nitrogen Dioxide (NO2) >0.18 ppm (1 hr avg.) 

1) Potential to aggravate chronic respiratory 
disease and respiratory symptoms in sensitive 
groups. 
2) Risk to public health implied by pulmonary and 
extra-pulmonary biochemical and cellular changes 
and pulmonary structural changes. 

Abbreviations:  ppm:  parts per million;  mg/m3:  micrograms per cubic meter. 
Source:  California Code of Regulations, Title 17, Section 70200. 
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TABLE 5-2:  PROJECT AREA AIR QUALITY MONITORING SUMMARY 2012-20143 

Pollutant/ 
Averaging Time 

Year 

2018 2019 2020 Maximum 

Particulates (PM10)  
24-Hour 

 
126 

 
99 

 
104 

 
126 

Particulates (PM2.5) 
24-Hour 

 
50.70 

 
46.7 

 
41 

 
50.70 

Carbon Monoxide (CO) 
1-Hour 
8-Hour 

 
2.2 
2.0 

 
1.5 
1.2 

 
1.9 
1.4 

 
2.2 
2.0 

Nitrogen Dioxide (NO2) 
1-Hour 

 
0.055 

 
0.056 

 
0.066 

 
0.066 

  

 Note:  PM10 concentrations are expressed in micrograms per cubic meter (mg/m3).  All others are expressed in parts per million (ppm).   
 Source: U.S. Environmental Protection Agency http://www.epa.gov/airdata/ad_rep_mon.html 
 

TABLE 5-3: SCAQMD AIR QUALITY SIGNIFICANCE THRESHOLDS 

Pollutant Averaging Time Pollutant Concentration 

Particulates (PM10) 
Particulates (PM2.5) 

24-Hours 2.5 mg/m3 (operation) 

Particulates (PM10) Annual  1.0 mg/m3 

Carbon Monoxide (CO) 1/8-Hours  SCAQMD is in attainment; impacts 
are significant if they cause or 
contribute to an exceedance of the 
following attainment standards 20 
ppm (1-hour) and 9 ppm (8-hour). 

Nitrogen Dioxide (NO2) 1-Hour SCAQMD is in attainment; impacts 
are significant if they cause or 
contribute to an exceedance of the 
following attainment standard 0.18 
ppm. 

 

Abbreviations:  ppm:  parts per million; mg/m3:  micrograms per cubic meter 
Source:  South Coast Air Quality Management District. 

For the maximum exposed residential receptor, results of the analysis predicted freeway 

emissions will produce PM10 concentrations of 0.82 mg/m3 and 0.49 mg/m3 for the 24-hour and 
annual averaging times.  These values will not exceed the SCAQMD significance thresholds of 2.5 

mg/m3 and 1.0 mg/m3, respectively.  

For PM2.5, a maximum 24-hour average concentration of 0.33 mg/m3 was predicted.  This value 

also will not exceed the identified significance threshold of 2.5 mg/m3. 

 
3 PM10, PM2.5, CO, and NO2 data obtained from the SRA23 monitoring station. 
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The maximum modeled 1-hour average concentration for CO of 0.11 parts per million (ppm), 
when added to an existing background concentration of 2.2 ppm, would equal a total Project 
concentration of 2.31 ppm. This would not cause an exceedance of the California Ambient Air 
Quality Standards (CAAQS) of 20 ppm.  For the 8-hour averaging time, the maximum predicted 
concentration of 0.09 ppm, when added to an existing background level of 2.0 ppm, would equal 
a total Project concentration of 2.09 ppm. This would not cause an exceedance of the CAAQS of 
9 ppm. 

For NO2, a maximum one-hour concentration of 0.011 ppm was predicted.  This concentration, 
when added to a background concentration of 0.066 ppm, would equal a total Project 
concentration of 0.078 ppm. This would not cause an exceedance of the CAAQS of 0.18 ppm.   

As noted, short duration (i.e., 1 and 8-hour) exposures associated with both toxic and criteria 
pollutants are within acceptable limits.  As such, less than significant impacts are anticipated to 
residents who would access and utilize outdoor amenities.   
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6 FINDINGS & CONCLUSIONS 

For carcinogenic exposures resulting from exposure to toxics from the freeway, the summation 
of risk for the maximum exposed residential receptor totaled 4.60 in one million and will not 
exceed the SCAQMD significance threshold of 10 in one million. 

For chronic noncarcinogenic effects, the hazard index identified for each toxicological endpoint 
totaled less than one.  For acute exposures, the hazard indices for the identified averaging times 
did not exceed unity.  Therefore, noncarcinogenic hazards are calculated to be within acceptable 
limits and a less than significant impact would occur. 

For the maximum exposed residential receptor, results of the analysis predicted freeway 

emissions will produce PM10 concentrations of 0.82 mg/m3 and 0.49 mg/m3 for the 24-hour and 
annual averaging times.  These values will not exceed the SCAQMD significance thresholds of 2.5 

mg/m3 and 1.0 mg/m3, respectively.  

For PM2.5, a maximum 24-hour average concentration of 0.33 mg/m3 was predicted.  This value 

also will not exceed the identified significance threshold of 2.5 mg/m3. 

The maximum modeled 1-hour average concentration for CO of 0.11 parts per million (ppm), 
when added to an existing background concentration of 2.2 ppm, would equal a total Project 
concentration of 2.31 ppm. This would not cause an exceedance of the California Ambient Air 
Quality Standards (CAAQS) of 20 ppm.  For the 8-hour averaging time, the maximum predicted 
concentration of 0.09 ppm, when added to an existing background level of 2.0 ppm, would equal 
a total Project concentration of 2.09 ppm. This would not cause an exceedance of the CAAQS of 
9 ppm. 

For NO2, a maximum one-hour concentration of 0.011 ppm was predicted.  This concentration, 
when added to a background concentration of 0.066 ppm, would equal a total Project 
concentration of 0.078 ppm. This would not cause an exceedance of the CAAQS of 0.18 ppm.   

As noted, short duration (i.e., 1 and 8-hour) exposures associated with both toxic and criteria 
pollutants are within acceptable limits.  As such, less than significant impacts are anticipated to 
residents who would access and utilize outdoor amenities.   
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8 CERTIFICATION 

The contents of this air study report represent an accurate depiction of the environmental 
impacts associated with the proposed Vernola Marketplace Apartment Community Project.  The 
information contained in this health risk assessment is based on the best available data at the 
time of preparation. If you have any questions, please contact me directly at (949) 660-1994. 

 

Haseeb Qureshi 
Associate Principal 
URBAN CROSSROADS, INC. 
 
(949) 660-1994 
hqureshi@urbanxroads.com  

 

EDUCATION 

Master of Science in Environmental Studies 
California State University, Fullerton • May, 2010 

Bachelor of Arts in Environmental Analysis and Design 
University of California, Irvine • June, 2006 

 

PROFESSIONAL AFFILIATIONS 
AEP – Association of Environmental Planners  
AWMA – Air and Waste Management Association 
ASTM – American Society for Testing and Materials 

 

PROFESSIONAL CERTIFICATIONS 

Environmental Site Assessment – American Society for Testing and Materials • June, 2013 
Planned Communities and Urban Infill – Urban Land Institute • June, 2011 
Indoor Air Quality and Industrial Hygiene – EMSL Analytical • April, 2008 
Principles of Ambient Air Monitoring – California Air Resources Board • August, 2007 
AB2588 Regulatory Standards – Trinity Consultants • November, 2006 
Air Dispersion Modeling – Lakes Environmental • June, 2006 
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APPENDIX 1.1: 
 

MERV FILTER EFFICIENCY 
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APPENDIX 3.1: 
 

EMISSION RATE CALCULATION WORKSHEETS 
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APPENDIX 4.1: 
 

AERMOD MODEL INPUT/OUTPUT FILE 
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APPENDIX 5.1: 
 

RISK CALCULATION WORKSHEETS 
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