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          PLACER COUNTY APCD

          110 Maple Street

          Auburn, CA 95603 Authority to Construct

(530) 745-2330 - Fax (530) 745-2373 Temporary Permit To Operate

ISSUED TO  AC NUMBER:  AC-18-G-09

FACILITY LOCATION EXPIRATION DATE: 08/09/2020

PROCESS DESCRIPTION:  INSTALLATION OF A NEW RETAIL GASOLINE DISPENSING FACILITY 

WITH PHASE I EVR AND PHASE II EVR

DHILLON AND SONS ENTERPRISES
201 BELLINGHAM COURT
ROSEVILE, CA  95747

DHILLON AND SONS ENTERPRISES
4701 FIDDYMENT ROAD
ROSEVILE, CA  95747

ISSUE DATE: 7/10/2019

Erik C. White

Air Pollution Control Officer

EQUIPMENT

Equipment Rating

 01    Gasoline Dispensing Facility - 10 Nozzles 10.00 NOZ

 02    Phase I - OPW EVR System - VR-102 Series

 03    Phase II - EVR VR-204 with ISD and Clean Air Separator

NOZ

Total 10.00

OPERATING CONDITIONS

The gasoline dispensing facility shall not dispense more than 1,008,000 gallons of gasoline 

per calendar year without obtaining prior written approval from the District.

OC-1

The Phase I and Phase II Enhanced Vapor Recovery Systems are subject to the Executive 

Orders listed in the Equipment descriptions and their associated CARB approved Installation, 

Operation, and Maintenance Manual and any applicable CARB Approval letters.

OC-2
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All components of the Phase I and Phase II vapor recovery systems, including all associated 

underground plumbing, shall be installed, operated, and maintained in accordance with the 

California Air Resources Board (CARB) most current Executive Orders and the specifications 

in the CARB approved Installation, Operation, and Maintenance (IOM) Manual and any 

applicable CARB Approval letters and the Authority to Construct issued for the installation at 

this site.

OC-3

Only the equipment listed in Exhibit 1 of the Executive Orders, unless exempted in writing by 

CARB shall be installed and shall be clearly identified by the permanent identification number 

showing the manufacturer’s name and model number as required by the Executive Orders.

OC-4

A copy of the applicable CARB Executive Orders, the corresponding IOMs, and any applicable 

CARB Approval letters, shall be maintained at this facility as long as the certified Phase I and 

Phase II systems are installed.

OC-5

Installation, maintenance, and repair of system components, including removal and installation 

of such components in the course of any required tests, shall be performed by technicians 

certified by the appropriate manufacturer unless otherwise specified in the IOM.  Additional 

certifications may be required in accordance with local district requirements.

OC-6

The Phase II vapor recovery equipment shall be inspected weekly, quarterly, and annually per 

the procedures identified in the CARB Approved IOM Manual.  Only a technician certified by 

the appropriate manufacturer can service any problems discovered while conducting the 

Weekly, Quarterly, and Annual inspection/testing.  Provided that there are no other local district 

requirements, an owner/operator can remove and install nozzles, curb hoses, breakaways, flow 

limiters and whip hoses without a manufacturer’s certification.

OC-7

A vapor collection sleeve (VST nozzle) or a vapor collection bellows (EMCO nozzle), shall be 

installed at the base of the spout.

OC-8

Any nozzle with the following defects must be replaced or repaired according to the CARB 

Approved IOM.  Sheared or bent spouts must be replaced.

A. VST Nozzle

     i. The nozzle collection sleeve has greater than 18 inches total length of cuts or if greater 

than 0.4 square inches of material is missing.

    ii. The nozzle face plate has greater than 30% of the material missing or greater than 2.5 

inches of the accumulated faceplate circumference is missing.

B. EMCO Nozzle

     i. Greater than 0.4 square inches of boot face material is missing (e.g. a triangular or similar 

shape in which greater than 7/16 inches of the boot face circumference is missing 

(accumulated).

    ii. A cut across seven (7) consecutive bellows convolutions.

   iii. A 360 degree cut around the bellows convolutions.

OC-9

Any nozzle with a defective vapor valve, as determined by Exhibit 7 or when the vapor valve 

has a leak rate that exceeds 0.07 cubic feet per minute at a pressure of two (2) inches WC as 

determined by TP-201.2B, shall be immediately removed from service.

OC-10

The maximum length of the hose assembly, including the curb hose, whip hose, and 

breakaway, shall be no more than fifteen (15) feet.

OC-11

Any hose configuration is allowed when installed in accordance with the applicable IOM.OC-12

Any hose with a visible opening is considered a defect and must be replaced.OC-13

Testing is required after reconnecting the breakaway to ensure proper operation and no 

observed leaks. The procedure for reconnecting the breakaway and fueling point testing after 

a drive-off shall be conducted to verify that the breakaway, hose and nozzle are operating 

properly after a drive-off.

OC-14

No flow limiters are allowed for this system.OC-15
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The Clean Air Separator is a passive tank pressure management system with no electrical 

requirements. A Clean Air Separator that fails the leak decay test shall be considered a 

defect. Unless there is maintenance or testing being conducted on the Clean Air Separator, 

the four ball valves shall be locked in the positions for normal operation. A Clean Air Separator 

that is not in the proper operating configuration shall be considered a defect.

OC-16

The system shall be removed from service when the Clean Air Separator fails the leak decay 

test.

OC-17

The Clean Air Separator can be installed up to 100 feet from the vent line(s), provided that the 

piping is sloped 1/8” per foot minimum toward the vent line(s).

OC-18

The Air Breather Assembly for the Clean Air Separator shall be installed at least twelve feet 

(12’) above grade.

OC-19

Copies of the manufacturer’s warranty for the system and/or components shall be made 

available to the facility owner/operator and a warranty tag shall be affixed as required in the 

CARB Certification Procedure.

OC-20

All vapor return and vent lines shall be a minimum nominal internal diameter of 2 inches from 

the dispensers to the first manifold. All lines after the first manifold and back to the 

underground storage tank shall have a minimum nominal internal diameter of 3 inches.

OC-21

All vapor return lines shall have a minimum slope of 1/8 inch per foot from the dispenser riser 

to the riser of the UST. A slope of ¼ inch or more per foot is recommended whenever feasible.

OC-22

Any dispenser with a dispenser piping test valve in the closed position shall be considered a 

defect.

OC-23

For facilities without In-Station Diagnostics (ISD) equipment, if 600,000 gallons of gasoline or 

greater is dispensed in a calendar year, ISD equipment shall be installed by November 1st of 

the following year.

OC-24

For facilities with ISD, warning and failure alarms may only be cleared by a certified technician .  

The only exception to this are the alarms specifically listed in CARB Overpressure Alarm 

Advisory 405-D, or a subsequent update, that occur between November 1 – March 31. 

Dispensing may only be re-enabled following shutdown of the submersible pumps to all 

gasoline tanks by the ISD systems by a certified technician.

OC-25

For facilities with a Liquid Condensate Trap (LCT), the Liquid Level Sensor audible alarm shall 

be installed at a location that is most likely to be heard by the station attendant during normal 

station operation (e.g. cash register).

OC-26

For facilities with a LCT, a metal tag specifying the capacity of the LCT shall be installed and 

maintained as specified in the Installation, Operation, and Maintenance Manual.

OC-27

Instructions for the proper operation of vapor recovery equipment shall be conspicuously 

posted.

OC-28

The conditions of this Permit to Operate may reflect some but not all applicable requirements . 

The owner/operator is solely responsible for compliance with all applicable regulations.

OC-29

RECORDKEEPING AND REPORTING

Each owner/operator shall keep a Maintenance Log Book on site detailing the maintenance 

and inspections performed at the facility per the applicable executive order (s). This includes 

the weekly, quarterly and annual inspections.  Forms for the inspections can be found in the 

appropriate CARB Approved IOMs and are available from the District.  The maintenance 

records shall include the maintenance, annual test date, repair date to correct test failure, 

maintenance or test performed, affiliation, telephone number, name and Certified Technician 

Identification Number of the individual conducting maintenance or test.  Such records shall be 

maintained on site for at least two years and made available to the District upon request.

RR-1

Maintenance shall be conducted in accordance with Approved Installation, Operation and RR-2
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Maintenance Manuals.  RECONNECTION of breakaways shall be included in the maintenance 

records.

If an ISD system is installed, the operator/owner shall keep records of all alarms detected by 

the ISD system. Alarm History records shall be maintained on site in accordance with district 

requirements. The records shall include the alarm date, the nature of the alarm, type of test and 

test date to verify the validity of ISD alarm, maintenance or repair date to correct the cause of 

the alarm, maintenance or repair performed to correct the cause of the alarm, affiliation, 

telephone number, name and Certified Technician Identification Number of individual 

conducting maintenance or test.  Additional information may be required in accordance with 

local district requirements.

RR-3

A record of the throughput (i.e. gasoline dispensed, in gallons) shall be made and kept on site 

for at least two years, pursuant to Rule 410, Record-keeping for Volatile Organic Compound 

Emissions. This information shall be made available to the District upon request and at the 

time of annual permit renewal.

RR-4

PERFORMANCE TESTING

PT-1 Performance tests, using the most recent versions of the test procedures, are required for 

both new and modified facilities, and for existing facilities.  Tests for new or modified 

facilities shall be successfully conducted within 30 days of startup.  Annual tests for existing 

facilities shall be conducted at least once in each 12 month period.  All test results shall be 

submitted to the District within 30 days following completion of the tests.

PT-2 Notice of time and date of proposed testing shall be given to the District at least 15 days 

prior to the scheduled testing, unless otherwise agreed to by the District.  The District must 

approve the proposed test schedule.  Testing outside of District business hours may be 

approved on a case-by-case basis.  Communication regarding vapor recovery testing can 

be sent by email to vaporrecoverytesting@placer.ca.gov.

PT-3 Perform the weekly and quarterly inspections prior to the Annual Inspection /Testing. Forms 

for the annual Inspection/Testing are found in the appropriate Executive Order in the 

Installation, Operation and Maintenance Manual.
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PT-4 The following tests are required for startup of new or modified systems and annually.

A. A Nozzle Bag Test shall be conducted as outlined in Executive Order VR-203 or 

VR-204.

B. A test for the Determination of Static Pressure Performance of the Healy Clean Air 

Separator shall be conducted as outlined in Executive Order VR-203 or VR-204. If there is 

insufficient vacuum, a positive pressure decay procedure shall be conducted as outlined 

Executive Order VR-203 or VR-204.

C. The Static Torque of Rotatable Phase I Adaptor Test, CARB Source Test Procedure 

201.1B shall be conducted.

D. The Pressure Integrity of Drop Tube/Drain Valve Test, CARB Source Test Procedure 

201.1C or Leak Rate of Drop Tube Overfill Prevention Device and Spill Container Drain 

Valve, TP 201.1D, as appropriate, shall be conducted.

E. Determination of 2 Inch WC Static Pressure Performance of Vapor Recovery Systems 

of Dispensing Facilities, CARB Source Test Procedure 201.3.  Prior to conducting this 

test, the tester shall document that each step was followed prior to conducting this source 

test procedure by utilizing the form in VR-203 or VR-204.

F. A Dynamic Pressure Performance Test, CARB Source Test Procedure 201.4.

G. The Liquid Removal Test Procedure shall be conducted as per Executive Order VR-203 

or VR-204. If the Option 1 test passes, Option 2 is not required. If Option 2 is performed, 

the liquid removal requirement is applicable to all grades of gasoline.

H. If ISD is installed, the Veeder-Root or Incon ISD Operability Test Procedure provided in 

Executive Order VR-204, shall be used at GDF sites to determine the operability of the 

Veeder-Root or Incon ISD system to comply with applicable performance standards and 

performance specification in CP-201. Testing the ISD equipment in accordance with this 

procedure will verify the proper selection, setup and operation of the TLS Console sensors 

and interface modules.

I. If the facility contains a Liquid Condensate Trap, the LCT Compliance Test, as out

PT-5 Failure to conduct the Annual Testing or submit the results within 30 days can result in a 

monetary penalty. All tests listed above are to be conducted unless otherwise specified.

PERMIT EMISSION LIMIT CONDITIONS

No emissions are permitted, from any source, which are a nuisance per District Rule 205, 

Nuisance.

EL-1

The emissions from the operations and equipment listed on this permit shall not exceed the 

following rates:

EL-2

 LBS/DAY      LBS/QTR     TPY

Volatile Organic Compounds (VOCs) 4.93 129 0.26

POLLUTANT

GENERAL CONDITIONS

This permit shall be maintained on the premises of the subject equipment. (Rule 501)GC-1

The equipment must be properly maintained and kept in good operating condition and shall be 

leak free and vapor tight as per the California Code of Regulations Title 17, Section 93101.

GC-2

Failure to maintain the vapor recovery equipment may result in a penalty for each “Out of 

Order” defect or for each 7-day deficiency not corrected in 7 days.

GC-3
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Performance testing observation and inspection will be charged at the current District hourly 

rate for recovery of costs.

GC-4

The authorized District agents shall have the right of entry to any premises on which an air 

pollution emission source is located for the purpose of inspecting such source, including 

securing samples of emissions there from, or any records required to be maintained therewith 

by the District. (Rule 402)

GC-5

In the event of any violation of District Rules and Regulations the station manager shall cease 

operation of violating equipment and take action to end such violation.

GC-6

The District must be notified of any upset or breakdown of emission control or associated 

equipment pursuant to District Rule 404, Upset Conditions, Breakdown or Scheduled 

Maintenance.

GC-7

Revisions of this permit may be requested pursuant to District Rule 501, General Permit 

Requirements, Section 400.

GC-8

Compliance of the permitted facility is required with the provisions of the "Air Toxics `Hot 

Spots' Information and Assessment Act" of 1987 (Health and Safety Code Sections 44300 et 

seq.).

GC-9

Prior to the installation, modification or replacement of any equipment for which an Authority to 

Construct is required pursuant to Health and Safety Code, Section 42300, and District Rule 

501, General Permit Requirements, Section 300, an Authority to Construct application shall be 

filed with the District. This includes a Change of Ownership or name.

GC-10

The applicant/Permittee has an obligation to defend and indemnify the District against third 

party challenges in accordance with District Rule 411, Indemnification.

GC-11

Page 6 of 7AC-18-G-09

Appendix A - 6



AC-18-G-09

DHILLON AND SONS ENTERPRISES

Page 7 of 7AC-18-G-09

Appendix A - 7



Appendix A - 8
Section A.2



Appendix A - 9
Section A.3



Appendix A - 10



Appendix A - 11



Appendix A - 12



Appendix A - 13



Appendix A - 14



Appendix A - 15



Appendix A - 16



Appendix A - 17



Appendix A - 18



Appendix A - 19



Appendix A - 20



Appendix A - 21



Appendix A - 22



Appendix A - 23



Appendix A - 24



Appendix A - 25



Appendix A - 26



Appendix A - 27



Appendix A - 28



Appendix A - 29



Appendix A - 30



Appendix A - 31



Appendix A - 32



Appendix A - 33



Appendix A - 34



Appendix A - 35



Appendix A - 36



Appendix A - 37



Appendix A - 38



Appendix A - 39



Appendix A - 40



Appendix A - 41



Appendix A - 42



Appendix A - 43



Appendix A - 44



Appendix A - 45



Appendix A - 46



Appendix A - 47



Appendix A - 48



Appendix A - 49
Section A.4



Appendix A - 50



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.” 
 
 
 

Appendix A - 58



 

Figure 3 
Spatial Variation of Cancer Risk (per million) 
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1 

7068 Riverside Boulevard, Sacramento, CA 95832 -  Phone: 916-687-8352 - Web: www.epsconsulting.org 

RESPONSE TO COMMENTS ON FIDDYMENT PLAZA GAS STATION 

ROSEVILLE, CA

EPS has reviewed the comments received from the Law Office of Donald B. Mooney, dated July 11, 2019 and the 

attached exhibits to the letter, including correspondence from Dr. Markus Hilpert, dated June 22, 2019.  Based 

on our review, no revisions to the FTM are necessary because the analysis correctly assessed the maximum 

residential cancer and non-cancer risks associated with the Project.  The basis for this conclusion is provided in 

our responses to the specific comments below. 

1. NUMERICAL GRID IS TOO COARSE

Comment 
The comment raises three (3) issues: 

1. The numerical grid is too coarse at locations where exposure can be expected to be the highest
2. Some residential properties were modeled only as single receptors.  As a result, this approach does not

account for the fact that residents spend part of the time at different locations of their property
3. For several nearby residential properties, benzene exposure and cancer risk was not modeled at all.

Response 

1.Numerical Grid is Too Coarse
The comment fails to recognize that two categories of receptor locations were modeled: 

 A grid consisting of 625 individual locations around the proposed gas station

 Discrete receptors placed selected residences to pinpoint the risk

The grid provides an overview of the spatial distribution of risk in the vicinity of the gas station. Since the 
individual grid points may not coincide with the exact location of homes near the gas station, discrete receptors 
were placed at selected residences where the highest cancer risk is likely to occur. 

The regulatory metric in determining the project’s impact on public risk is maximum residential cancer and non-
cancer risk.  A project’s impacts are considered significant if maximum cancer risk exceeds 10 in a million or if 
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2 
 

non-cancer hazard indices exceed 1.0. For the current project, the maximum residential cancer risk was 
estimated to be 1.2 cancers per million.  Non-cancer risks were estimated to be below 1 at all residential 
locations. 
 
We agree that the health risks would be higher on the gas station property, including the fence line. However, 
there are no residences at these locations.  Therefore, although on-site risks are greater, such risks are irrelevant 
in determining the project’s impact on public health risk. Since there are no residences at these locations, health 
risks at these areas are not an issue. 
 
A review of the spatial distribution of cancer risk (Figure 3 FTM) shows that the highest residential risks occur 
approximately 75 meters northwest of the project.  These are residences between the risk contours labeled 1.0 
and 0.5 cancers per million. Since Figure 3 provides only an approximate estimate of cancer risk, a second set of 
receptors were used to pinpoint the risk at individual residences. These receptors appear as triangles in Figure 3 
of FTM. Based on the cancer risks at these residences, it was determined that the maximum residential cancer 
risk occurs 75 meters NW of the project.  Cancer risk at all other residential locations is lower than the risk at 
this location.  
 
For example, the cancer risk  at residences east and north-east of the gas station ranges from 0.5 to 0.2 
cancers/million.  These include residences along Terracina Circle and Mira Monte Court north and east of the gas 
station. 
 
Would the use of a finer grid identify residential areas where the risks are greater than those shown in the FTM 
Figure 2?  
 
To address this possibility, EPS re-modeled the risk using a grid size of 20 meters (versus 50 meters used in the 
FTM Figure 2). Under this scenario, a 100 meter x 100 meter square would have 25 receptors (versus 4 receptors 
used in the FTM Figure 2). Our analysis shows that the spatial distribution of cancer risk is virtually identical 
when using the finer grid.  The maximum residential cancer risk still occurs at the same location as identified in 
the FTM Figure 2.  See Exhibit A for a side by side comparison of the risk distribution.  
 
 
2. Some residential properties were modeled as single receptor. 
The FTM analysis provided risk at the center of the residence. Risk at other locations on the property, for 
example, the back yard would be similar. To verify this, we ran the HARP2 model for the residence with the 
highest  cancer risk (Receptor # 626) by placing additional receptors at each corner of the property. Cancer risk 
was calculated and a spatial average over the entire property was calculated (See Exhibit B).  The results show 
that the spatially averaged cancer risk over the entire property is 1.034 cancers/million as compared to 1.211  
cancers/million reported in the FTM. This calculation demonstrates than when we take into account that 
individuals may spend time at different locations on the property, the overall, spatially averaged cancer risk is 
14.6% lower than peak risk reported in the FTM at a single location.  
 
4. For several properties, benzene exposure and cancer risk were not modeled 
All the residences within 1.25 kilometers (0.75 miles) were included in the modeling grid. Not every residence 
was modeled as a single discrete location. This is because the cancer risk at most of the residences were well 
below 0.5 cancers per million. The focus of the analysis was on maximum residential cancer risk which was 
estimated to be 1.2 cancers/million.  Risks at all residences can easily be inferred by reviewing FTM Figure 3 and 
Exhibit A. 
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2.NON-SUITABLE SQUARE GRID 

Comment 
For computational purposes, it would have made much more sense to use polar coordinates with the origin at 
the center. 
 
Response 
EPS elected to use a rectangular (X-Y) coordinate grid for several reasons.  First, the location of emission sources 
in the HARP2/AERMOD model can only be specified as X-Y coordinated (see Section 3.5, Attachment 1, CAPCOA 
2009 Guidelines “Coordinate System”).  Second, the terrain elevations developed by the US Geological Survey 
are only available in X-Y format, not in polar coordinates. Finally, the modeling results were overlaid onto Google 
Earth that uses a X-Y [Universal Transverse Mercator (UTM)] coordinate system not a polar coordinate system. 
 
In our view, using a polar coordinate system for the modeling grid and then using an X-Y system for other 
parameters makes no sense when a single coordinate system could be used throughout the modeling effort. We 
note that the risk at any given location depends on its location relative to the gas station; not on the choice of 
the coordinate system. Therefore, regardless of the coordinate system, the risk results would remain the same. 
 

3.QUESTIONABLE INTERPOLATION OF HEALTH RISK 

Comment 
Numerical grid is too coarse to capture the non-linearities in cancer risk in the vicinity of the gas station. 
 
Response 
As noted in the response to Comment #1, risks near the gas station are not relevant as there are no residences 
at that location. A more refined grid would capture the risk near the gas station, however, risk at or near the gas 
stations is not relevant for the purposes of determining maximum residential risk.  
 
No interpolation was used to determine maximum cancer risk. Instead, discrete receptors were placed a several 
nearby residences to pinpoint the location and value of maximum risk. 

 

4.RECEPTOR HEIGHT WAS NOT STATED 

Comment 
Risks were not calculated at the height of the breathing zone or at the height of the vent pipe. 
 
Response 
Risks were calculated at ground level (0 meters above ground). The risk 1.5 meters above ground (typical 
breathing height) or at a two story dwelling would be similar to the risk at ground level. In order to demonstrate 
this, the cancer risk was re-calculated at several residences assuming receptor elevation of 1.5 meters.  At one 
location, the risk was calculated assuming a 10 meter receptor height that would simulate a 2 story residence.  
The results show no difference in the cancer risk.  See Exhibit C. 
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5.MODELING OF EMISSION LOCATIONS MIGHT BE INADEQUATE 

Comment 
It is not clear where the individual emission sources of the gas station are located. 
 
Response 
The location of the gasoline pumps is shown in Figure 1 of the FTM.  The specific (UTM Zone 10) coordinates of 
the gasoline pumps and the vent pipe used in the analysis are as follows: 
 
Gasoline Pumps (Modeled as Volume Sources) 
   LOCATION V1 VOLUME  643267  4296458   
   LOCATION V2 VOLUME  643268  4296452   
   LOCATION V3 VOLUME  643272  4296462   
   LOCATION V4 VOLUME  643273  4296458   
   LOCATION V5 VOLUME  643276  4296453   
    
Vent Pipe (modeled as point source) 
  LOCATION S1 POINT       643280  4296477  
 
Excerpts of the HARP2 model showing these location coordinates are provided in Exhibit D. 
 

Vent pipe emissions were included in the risk calculation for each grid and discrete receptor. As noted in 

response to Comment #1, however, the maximum residential cancer risk occurs to the northwest approximately 

75 meters from the pumps. The highest residential risk does not occur at the closest residences due to the 

prevailing winds that blow from the south/southeast.  

6. CALCULATION OF CANCER RISK 

Comment 
The FTM missed to make clear how cancer risk was inferred from the modeled atmospheric benzene 
concentration. 
 
Response 
Consistent with CAPCOA July 2009 Guidelines (Attachment 1, Appendix B), the FTM noted that HARP2 risk model 
was used. In addition, EPS staff consulted with PCAPCD staff to confirm the most current methodologies are 
used.  This is consistent with the guidance in the CAPCOA 2009 HRA Guidelines (Attachment 1). Excerpts of 
these Guidelines appear below.  
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The HARP2 model is based on the most current (2015) OEHHA Guidelines. The OEHHA Guidelines  also 
recommend that an exposure of 30 years be used. This is the exposure that was also recommended by PCAPCD 
staff and therefore a 30 year exposure was used in the analysis. The 2005 CalEPA/CARB guidance noted in the 
comment is out of date. It has been replaced by the 2015 OEHHA Guidelines. Excerpts of the HARP2 model were 
provided in the FTM. Additional excerpts appear in Exhibits C and D. 
 

7. EMISSIONS FROM SEPARATOR POTENTIALLY UNDERESTIMATED 

Comment 
Emissions of VOCs from separator due to overpressure were potentially underestimated 
 
Response 
 

The comment incorrectly assumes that an overpressure alarm would automatically result in excess 
VOC emissions being released into the atmosphere.  This is because the vent pipe from the 
underground storage tanks does not vent directly into the atmosphere.   The system that will be used 
at the gas station differs from the schematic referenced in Hilpert et al. 2019 “Graphic Abstract”. The 
schematic used in the technical paper shows a vent pipe leading from the underground tank into the 
atmosphere.  
 
This is not the case with the current project. Emissions in the vent pipe are removed using activated 
carbon.  The activated carbon, is routinely replaced to ensure removal of VOCs. As a result, no excess 
emissions would occur and the acute RELs noted in the comment would not be exceeded. 
 

8. EMISSIONS FROM NON-PERMITTED SOURCES 

Comment 
Emissions from both permitted and non-permitted sources need to be included in the risk assessment.  
 
Response 
The comments noted that the FTM did not address the combined health risk associated with both permitted and 

non-permitted emission sources associated with the proposed project.  The FTM focused on permitted 

(stationary) sources.  As noted in the comment, CEQA requires an evaluation of emissions from both permitted 

and non-permitted emission sources.  Therefore, this memorandum address the additional health risk from non-

permitted/exempt sources from the Fiddyment Plaza project. 

For the proposed project, there are two permit exempt emission sources that would contribute to public health 

risks: 

1. Fuel delivery trucks 

 

2. Autos and light trucks visiting the facility (customers) 
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Fuel delivery trucks would release diesel particulate matter (DPM). DPM is regulated as a carcinogen by the 

Office of Environmental Health Hazard Assessment (OEHHA)1 and the California Air Resources Board (CARB).  It 

consists of both organic and metal emissions.   

Fuel delivery trucks would travel Northeast on Fiddyment Road (from Blue Oaks Drive) and then enter 

Fiddyment Plaza. Customers could travel Northeast or Southwest on Fiddydment Road and enter the Plaza.  The 

travel routes for the fuel delivery trucks and autos are shown in Figure 1, Exhibit E. 

ESTIMATE OF EMISSIONS 
 
Emissions from Fuel Delivery Trucks 
Fuel would be delivered using 11,000 gallon tanker trucks.  Approximately 100 deliveries per year are expected.  
DPM emissions would be released along Fiddyment Road and on-site from truck idling.  
 
The emission rate of DPM  during truck travel and truck idling is based on the EMFAC 2017 emissions model2. 
This model provides emission rates of fine particulate (PM-10) associated with vehicle travel or vehicle idling.  
PM-10 is assumed to represent the DPM.  Calculation of annual DPM emissions based on 100 fuel deliveries per 
year is provided in Table 1, Exhibit E 
 
Truck emissions during travel along Fiddyment Road are modeled as a single line source 0.25 miles in length. 
Truck idling emissions are modeled as a single point source located near the gasoline dispensers with a release 
height of 10 feet.  The maximum idle time is assumed to be 10 minutes per truck consistent with current 
regulations3. 
 
Emissions from Autos and Light Trucks 
It is estimated that 1,000 vehicles would enter the facility daily.  This is based on the 10th Edition of ITE Trip 
Generation Manual4 for Gasoline/Service Station with Convenience Market. Customer vehicles (assumed to be 
automobiles and light-duty trucks) would travel Northeast or Southwest along Fiddyment Road as shown in 
Figure 1, Exhibit E.  For the purposes of this analysis, it was assumed that project trips would be evenly split in 
either direction.  Thus, an average of 500 vehicles per day to/from the project site were assumed to travel in 
each direction along Fiddyment Road.  
 
Cars and light trucks release a variety of toxic air emissions, such as formaldehyde and benzene. There have 
been numerous studies that have measured toxic air emissions from on-road cars and light trucks. Two studies 
sponsored by CARB56 specifically measured the emission rates of toxic emissions from cars in Northern and 

                                                           
1
 2018 “Consolidated Table of OEHHA/ARB Approved Risk Assessment Health Values”, August 20, 2018.  Available at: 

https://ww3.arb.ca.gov/toxics/healthval/contable.pdf 
2
 EMFAC 2017 Web Database. CARB 2017. Available at: https://www.arb.ca.gov/emfac/2017/   

3
 13 CCR Section 2485. Available at: https://ww3.arb.ca.gov/msprog/truck-idling/13ccr2485_09022016.pdf  

4
 ITE Trip Generation Manual 10

th
 Edition for Land use 945. Available at: https://www.ite.org/technical-

resources/topics/trip-and-parking-generation/trip-generation-10th-edition-formats/ 
5
 Zhu, X, et. Al (July 2004) “Internal Combustion Engine (ICE) Air Toxic Emissions” Final Report to CARB. University of 

California Riverside. Available at: https://ww3.arb.ca.gov/research/apr/past/02-334parta.pdf 
6
 Harley, R. A. (August 2004) “Chemical Composition of Vehicle-Related Volatile Organic Compound Emissions in Central 

California. Final Report to CARB. Dept. of Civil and Environmental Engineering, University of California Berkeley. Available 
at: https://www.arb.ca.gov/airways/ccos/review/reports/sip_support/00-14/II5_0014_Aug04_dfr.pdf 
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Central California. Based on these studies, the most common toxic air emissions released from cars and light 
trucks are: 
 

 1,3 Butadiene 

 Acetaldehyde 

 Formaldehyde 

 Benzene 
  
These two studies quantified the emission rates of each of these toxic air emissions in terms of grams per 
vehicle mile. Annual emission rates of these toxic air pollutants were calculated based on these studies for the 
two 0.25 mile segments identified in Figure 2.  Detailed calculations are provided in Table 2.  To account of on-
site emissions (idling/start-up and shut-down), the annual emissions were increased by 50%. 
 
 Emissions from autos were modeled as two individual line sources (Segment 1 and 2 in Figure 2). Each line 
source would be 0.25 mile in length and carry 500 vehicles per day (total 1,000 vehicles per day) entering and 
exiting Fiddyment Plaza. 
 
 

ESTIMATE OF HEALTH RISKS  
 
As in the FTM, the HARP2 model was run to determine the maximum residential cancer risk. With the exception 
of the addition of new sources, no other changes were made in running the HARP2 model.  Inclusion of 
emissions from autos and fuel delivery trucks increases the maximum cancer residential risk from  1.21 to 2.36 
cancers/million. The overall distribution of cancer risk is shown in Figure 4, Exhibit E.  The maximum residential 
cancer risk at receptor 262 is identified in Figure 5, Exhibit E. 
 
Inclusion of emissions from cars and trucks did not change the location of maximum cancer risk.  The point of 
maximum residential cancer risk remains at the Northwest corner of Fiddyment Road and Parkland Way 
(Receptor # 626).  
 
Non-cancer risks were calculated in terms of a Hazard Index (HI).  For both acute and chronic risks, the HI was 
below 0.01 at all receptors.  A HI index above 1 denotes a significant non-cancer health risk. 
 
In the FTM, an approximate hourly emission rate of benzene was used (0.1 lbs/hr) that resulted in a very 
conservative estimate of an acute HI of 0.159. 
 
In the current analysis, the hourly emission rate was calculated by dividing the annual emissions by the number 
of hours per year (8,760 hours per year). The calculated hourly emission rates are shown in Figure 3, Exhibit E.  
As shown in this figure, the actual hourly emission rates of benzene and other pollutants are well below 0.001 
lbs/hr.  This has resulted in an acute hazard index below 0.01 at all receptors.  
 
Overall, the inclusion of emissions from permit-exempt sources did not lead to significant residential cancer or 
non-cancer health risks.  
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Exhibit A 

Comparison of Spatial Variation of Cancer Risk Using a 

Finer Grid 
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Figure 1a 

Risk Contours Based on 50 meter Grid 

 

 

 

 

 

 

Figure 1b 

Risk Contours Based on 20 meter Grid 
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EXHIBIT B 

Variation of Cancer Risk Within the Property Boundaries 
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Location 
Cancer Risk 
(per million) 

NW Corner 0.755 

NE Corner 0.792 

SW Corner 0.897 

SE Corner 1.692 

    

Average Caner Risk Over Property 1.034 

    

Original Cancer Risk Reported in 
FTM 

1.211 

    

Difference 0.177 

    

% Difference -14.62% 
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Exhibit C 

Evaluation of Cancer Risk for Elevated Receptors 
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Exhibit D 

Excerpts of  HARP2 Model Results Showing Location of 

Emission Sources 
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EXHIBIT E 

Risks from Non-Permitted Sources 
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Table 1 

Calculation of Emissions of DPM from Fuel Delivery Trucks 
 

Emissions From Truck Travel Along Fiddyment Road    

       

No. of Trucks  100 veh/yr Based on 100 fuel deliveries/yr 

Length of Roadway  0.25 mile per segment  

Annual miles travelled  25 miles/yr    

       

  EF1 Emission Rate (Vehicle Travel)   

TAC (g/mile) (g/yr) Lbs/yr     

DPM 0.084655 2.116 0.0047     

       

On-Site Emissions From Truck Idle      

       

No. of trucks   100 trucks/yr     

Idle time/truck  10 minutes per truck   

Total annual idle time  16.67 hrs/yr     

Truck Idling Emission Factor2   0.01438 grams/day per truck   

   0.000599167 grams/hr per truck   

Truck idle emissions (all trucks)  0.0100 grams/yr     

    2.20E-05 lbs/yr     

       

Notes:       

1. From EMFAC 2017 for Placer County for trucks travelling at 35 mph.    

2. Idle emission factor from EMFAC 2017.       
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Table 2 
Calculation of Emissions of Autos Based on 1,000 Trips per Day 

 
 

 

       

 No. of Vehicles per Day  1,000 veh/day total  

   365,000 veh/yr total  

   182,500 
veh/yr per 
segment  

 No. of segments  2    

       

 Length of segment  0.25 mile   

       

 Annual miles travelled per segment 45,625 miles/yr   

       

   EF1 
Emission Rate (Off-Site Vehicle 

Travel) 

Total Emissions  
(vehicle travel + 

idle + start-
up/shut down) 

 Toxic Air Contaminant (mg/mile) (mg/yr) (g/yr) (lb/yr) (lb/yr)  

       

 1,3 Butadiene 4.48 204,400 204.4 0.450 0.675 

 Benzene 45.28 2,065,900 2065.9 4.550 6.826 

 Formaldehyde 12.87 587,194 587.2 1.293 1.940 

 Acetaldehyde 2.77 126,381 126.4 0.278 0.418 

       

       

 NOTES           

 1. Emission Factors From: Zhu, Durbin, Norbeck and Cocker (July 2004)   

 "Internal Combustion Engine (ICE) Air Toxic Emissions"    

 Final Report to Research Division CARB, Sacramento, CA    

         

 
2. Traffic volume based on estimates in ITE Trip Generation Rates (10th Ed) for Land Use 945 
"Gasoline/Service Station with Convenience Market" 

         

 3. Emissions from Vehicle Idle + start-up and shut-down estimated to equal 50% of 

      emissions from off-site vehicle travel      
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Figure 1 
Fuel Delivery and Auto Travel Routes 
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Figure 2 
Screenshot of HARP2 Model Showing Additional Sources 

 

 
 
 

Notes: 
Sources “Line1, Line2” represent roadway segments 1 and 2. Source “Truck1” represents truck idle emissions 
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Figure 3 
Screenshot of HARP2 Model Showing Emissions from  

Cars and Fuel Delivery Trucks 
 

 
 
 

Notes: 
Annual emission rates (lbs/yr)  for sources Line1, Line2 and Truck1 are from Tables 1 and 2. Hourly emission rates 
are equal to annual emission rated divided by 8,760 (number of hours in 1 year). 
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Figure 4 
 

Revised Risk Contour 
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Figure 5 
 

Maximum Residential Cancer Risk 
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