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7068 Riverside Boulevard, Sacramento, CA 95693 • Phone 916-687-8352 • Mobile 916-806-8333 
 

 
 
 
 
 

REVISED FINAL TECHNICAL MEMORANDUM 
 

 
To:          James B. Wiley    Date:    April 27, 2018 
    Partner 
                Taylor & Wiley 
 

From:      Ray Kapahi  RK    Project: Fiddyment Plaza Gasoline  
 Station HRA  

    Tel: 916-687-8352            
                 E-Mail: ray.kapahi@gmail.com 
 
Subject: Analysis of Public Health Risks Associated with Proposed Gasoline Station 
    Roseville, California 
 
 
 
1. INTRODUCTION 
Environmental Permitting Specialists (EPS) has been retained by the law firm Taylor & 
Wiley to evaluate potential health risks associated with the operation of a proposed 
gasoline station.  The proposed gasoline stations would be located at the Fiddyment 
Plaza commercial center at 4701 Fiddyment Road in Roseville, California (Figure 1). 
 
The proposed gasoline station would dispense a maximum of 1,008,000 gallons of 
gasoline per year from five dispensing pumps. Each dispensing station is equipped with 
Enhanced Phase II vapor recovery nozzles.  
 
The process of gasoline delivery to the gas station as well as vehicle re-fueling would 
release small amounts of gasoline vapors into the atmosphere. Gasoline contains trace 
amounts of benzene that is regulated as a toxic air contaminant by the Placer County Air 
Pollution Control District (PCAPCD). 
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Figure 1 
Project Location and Site Map 
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EPS evaluated the release and dispersion of gasoline vapors from the gasoline station to 
nearby homes and potential health risks associated with exposure to gasoline vapors 
and benzene.  
 
Three types of health risks were evaluated from exposure to gasoline vapors: 
 

1. Cancer Risk 
2. Chronic Non-Cancer Risk 
3. Acute Non-Cancer Risk 

 
A three-step procedure was used to determine these health risks. 
 

1. Calculate the emission rates of gasoline and benzene into the atmosphere 
2. Determine the concentration of benzene in the vicinity of the proposed gasoline 

station 
3. Calculate health risks associated with exposure to benzene 

 
These steps are discussed below. The results of the analysis appear in Section 4 followed 
by a discussion of the significance of the health risks.  Detailed calculations and other 
technical data are attached. 
 
2. ESTIMATE OF EMISSIONS 
Gasoline and benzene vapors are released into the atmosphere from a variety of 
sources and processes at a gasoline dispensing station.  These sources and processes 
include the actual dispensing of gasoline, bulk delivery of fuel, spillage, hoses, etc..  
 
The emissions from vehicle refueling depend on two factors: 
 

1. If the vehicle is equipped with an on-board re-fuelling vapor recovery system 
(ORVR) system 

 
2. Category/type of vapor recovery system being used at the gasoline dispensing 

facility  
 
Since not all vehicles are equipped with ORVR, we estimated the fraction of vehicles 
equipped with ORVR using ARB estimates. These estimates appear in Table 1-2, of the 
ARB document:  Revised Emission Factors for Phase II Vehicle Fueling at California 
Gasoline Dispensing Facilities, December 23, 2013. For 2018, the percent of gasoline 
dispensed to ORVR vehicles is 83%. 
 
The proposed gasoline dispensing facility would be equipped with Phase II Enhanced 
Vapor Recovery (EVR). ARB has determined that the emission factors for Phase II EVR 
and these emission factors appear in Table 1-1 in the December 23, 2013  ARB 
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document referenced above. For ORVR with Phase II EVR, the recommended emission 
factor is 0.021 lbs of total organic compounds per 1,000 gallons of gasoline dispensed. 
 
Based on these factors and with discussions with PCAPCD staff, Table 1 presents the 
annual emission rates of toxic air pollutants. The main TAC associated with gasoline 
dispensing is benzene. In addition to annual emissions, maximum daily emissions were 
calculated based on peak daily gallons of gasoline dispensed and delivery of gasoline on 
the same day. Under this scenario, peak daily gallons dispensed is two times the 
monthly daily average and delivery of 25,000 gallons of bulk fuel all on the same day. 
 
Under this scenario, maximum daily emissions of benzene were estimated to be as 
follows: 
 

Emissions from Bulk Delivery of Fuel:  0.00045 lbs Benzene/kGak x 25 kgal = 0.00113lbs 
 
Emissions from Re-Fueling: 20 kgal x 0.002742 lb/kgal = 0.05484 lbs 
 
Total [Bulk Delivery + Re-Fueling] =  0.056 lbs/day or 0.00233 lbs/hr. 

 
The California Air resources Board (CARB) and the California Air Pollution Control 
Officers Association (CAPCOA) have issued industry wide risk assessment guidelines for 
determining public health risks near gasoline stations.  
 
EPS has followed these Guidelines and in consultation with PCAPCD determined the 
emission rates of benzene based on 1,008,000 gallons of fuel per year at the proposed 
gasoline station.  The emission estimate is summarized in Table 1. Overall, the facility 
would release approximately 3 pounds of benzene per year, 
 

Table 1 
Estimate of Emissions 

      Emission Factor   Emissions 

  Gasoline   TOG Benzene   Benzene 

Source Vapor/Liquid   (lb/kgal) (lb/kgal)   (lb/yr) 

Phase II Fueling Vapor 
 

0.081 0.000243 
 

0.245 

Bulk Delivery Vapor 
 

0.15 0.00045 
 

0.454 

Pressure Vapor 
 

0.024 0.000072 
 

0.073 

Spillage Liquid 
 

0.24 0.0024 
 

2.419 

Hoses Vapor 
 

0.009 0.000027 
 

0.027 

          TOTAL 3.218 

Annual Gasoline Throughput:  
1,008,000 gallons/yr 

 
  

    
1,008 kgal/yr 

 
  

Benzene Content: 
  

  
  

  In Vapor 
 

0.30% 
  

  

  In Liquid   1%       
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3. DETERMINE THE CONCENTRATION OF BENZENE  
The concentration of benzene at nearby homes depends on the emission rate 
(calculated in Section 2), distance of the homes from the gasoline station and local 
weather conditions (wind speed, wind direction, temperature) and details of the release 
(e.g., release height, geometry of the pump, etc). 
 
An air dispersion model was used to calculate the concentration of benzene in the 
vicinity of the project site. CARB and PCAPCD recommended AERMOD dispersion model 
was used along with four years of hourly meteorological data from Sacramento 
Metropolitan International Airport. The meteorological data covered the period (2010 
to 2014). A description of AERMOD is provided in Appendix. Figure 2 shows the layout of 
the modeling grid used in determining the concentration of benzene. The modeling 
domain included location of five nearby homes and a total of 625 individual grid points 
spaced 50 meters apart. 
 
4. CALCULATE HEALTH RISKS  
 
Health risks from exposure to benzene were calculated based on its concentration 
(Section 3) and its toxicity. EPS used the HARP2 risk model developed by CARB and the 
Office of Environmental Health Hazard Assessment (OEHHA) to calculate the actual 
health risks. As noted in Section 1, three types of health risks were calculated (cancer, 
chronic non-cancer and acute non-cancer). 
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Figure 2 
Modeling Domain 
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The spatial distribution of cancer risk is shown in Figure 3. The results are in terms of a 
probability (cancers risk per million). The maximum cancer risk at nearby homes is 1.2 
cancers per million.  Risk at other homes varies between 1.2 to less than 0.1 cancer per 
million. 
 
The maximum non-cancer risks at nearby homes are calculated in terms of a hazard 
index (HI) as follows: 
 

Maximum Chronic Non-Cancer (HI);  0.005 
 

Maximum Acute Non-Cancer HI:  0.15 
 
Excerpts of the HARP2 model showing the calculated health risks are attached. 
 
 
5. SIGNIFICANCE AND INTERPRETATION OF ESTIMATED PUBLIC HEALTH 
RISKS 

 
 A comparison of estimated project risk with the thresholds of significance is shown in 
Table 2. 

 
 

Table 2 
Comparison of Maximum Project Health Risks with Significance Thresholds Established by  

Placer County Air Pollution Control District 
 

Risk Metric 
Max. Project 

Risk 
Significance 
Threshold 

Risk Significant? 

30 year Cancer Risk 1.2 10 per million No 
Chronic Hazard 
Index 

0.005 1.0 No 

Acute Hazard Index 0.159 1.0 No 
 
 
 
The health risks summarized in Table 2 are theoretical calculations that based on several 
conservative assumption. Understanding the assumptions and uncertainties is a critical 
component in interpreting the risk results presented in this evaluation. 
 
 For example, the calculations assume the maximum amount of fuel (1,008,000 gallons) 
will be dispensed annually for 30 years. It was further assumed that individuals would be 
continuously exposed to the toxic emissions for 30 years.  This is very conservative since 
most residents do to stay in their homes 24 hours per 365 days per year for 30 years.  As 
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a result of this assumption, the risk is overstated by a factor of 2 to 3.  In order words, 
the risk would be one half to one third the values presented in Table 2. 
 
Finally, the toxicity data used to calculated health risks are extrapolated from animal 
studies with a substantial safety margin and uncertainty.  As a result, the actual public 
risk would be a small fraction (1/100 to 1/1000) of the calculated theoretical public risk. 
 
EPA in 1989 noted that the conservative assumptions used in the risk assessment are 
intended to assure the public that the estimated risk is not underestimated. The actual 
risks posed by the site do not represent actual risks that would be experienced by the 
public at or near the site. 
 
The 1989 EPA report states that: 
 
“These values (of risk estimates) are upper bound estimates of excess cancer risk 
potentially arising from lifetime exposure to the chemical in question.  A number of 
assumptions have been made in the derivation of these values, many of which are likely 
to overestimate exposure and toxicity.  The actual incidence of cancer is likely to be 
lower than these estimates and may be zero.” 
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Figure 3 
Spatial Variation of Cancer Risk (per million) 
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