
Total CO2 CH4 N2O CO2ePM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2

6.2 Area by SubCategory
Unmitigated

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

0.0000 4.4000e-
004

4.4000e-
004

0.0000 0.0000 4.7000e-
004

0.0000 0.0000 0.0000 0.0000Unmitigated 0.0351 0.0000 2.3000e-
004

0.0000

0.0000 4.4000e-
004

4.4000e-
004

0.0000 0.0000 4.7000e-
004

0.0000 0.0000 0.0000 0.0000Mitigated 0.0351 0.0000 2.3000e-
004

0.0000

NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2

7.7550

6.0 Area Detail

6.1 Mitigation Measures Area

ROG NOx CO SO2 Fugitive 
PM10

Total 7.6633 1.0500e-
003

2.1000e-
004

5.4551

Gasoline/Service 
Station

23858.6 2.2726 3.1000e-
004

6.0000e-
005

2.2998

Land Use kWh/yr t
o
n

MT/yr

Convenience 
Market (24 Hour)

56592 5.3906 7.4000e-
004

1.5000e-
004

Electricity 
Use

Total CO2 CH4 N2O CO2e



Category t
o
n

MT/yr

7.0 Water Detail

7.1 Mitigation Measures Water

Total CO2 CH4 N2O CO2e

0.0000 4.4000e-
004

4.4000e-
004

0.0000 0.0000 4.7000e-
004

0.0000 0.0000 0.0000 0.0000Total 0.0351 0.0000 2.3000e-
004

0.0000

0.0000 4.4000e-
004

4.4000e-
004

0.0000 0.0000 4.7000e-
004

0.0000 0.0000 0.0000 0.0000Landscaping 2.0000e-
005

0.0000 2.3000e-
004

0.0000

0.0000 0.0000 0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000Consumer 
Products

0.0298

0.0000 0.0000 0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000Architectural 
Coating

5.3000e-
003

Total CO2 CH4 N2O CO2e

SubCategory tons/yr MT/yr

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2

Mitigated

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

0.0000 4.4000e-
004

4.4000e-
004

0.0000 0.0000 4.7000e-
004

0.0000 0.0000 0.0000 0.0000Total 0.0351 0.0000 2.3000e-
004

0.0000

0.0000 4.4000e-
004

4.4000e-
004

0.0000 0.0000 4.7000e-
004

0.0000 0.0000 0.0000 0.0000Landscaping 2.0000e-
005

0.0000 2.3000e-
004

0.0000

0.0000 0.0000 0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000Consumer 
Products

0.0298

0.0000 0.0000 0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000Architectural 
Coating

5.3000e-
003

SubCategory tons/yr MT/yr



1.2980

8.0 Waste Detail

Total 0.6442 0.0203 4.9000e-
004

0.7429

Gasoline/Service 
Station

0.265638 / 
0.16281

0.2755 8.6800e-
003

2.1000e-
004

0.5551

Land Use Mgal t
o
n

MT/yr

Convenience 
Market (24 Hour)

0.355548 / 
0.217917

0.3687 0.0116 2.8000e-
004

1.2980

Mitigated

Indoor/Out
door Use

Total CO2 CH4 N2O CO2e

Total 0.6442 0.0203 4.9000e-
004

0.7429

Gasoline/Service 
Station

0.265638 / 
0.16281

0.2755 8.6800e-
003

2.1000e-
004

0.5551

Land Use Mgal t
o
n

MT/yr

Convenience 
Market (24 Hour)

0.355548 / 
0.217917

0.3687 0.0116 2.8000e-
004

7.2 Water by Land Use
Unmitigated

Indoor/Out
door Use

Total CO2 CH4 N2O CO2e

Unmitigated 0.6442 0.0203 4.9000e-
004

1.2980

Mitigated 0.6442 0.0203 4.9000e-
004

1.2980



12.6782

Mitigated

Waste 
Disposed

Total CO2 CH4 N2O CO2e

Total 5.1174 0.3024 0.0000

7.2569

Gasoline/Service 
Station

10.78 2.1882 0.1293 0.0000 5.4213

Land Use tons t
o
n

MT/yr

Convenience 
Market (24 Hour)

14.43 2.9292 0.1731 0.0000

8.2 Waste by Land Use
Unmitigated

Waste 
Disposed

Total CO2 CH4 N2O CO2e

 Unmitigated 5.1174 0.3024 0.0000 12.6782

t
o
n

MT/yr

 Mitigated 5.1174 0.3024 0.0000 12.6782

8.1 Mitigation Measures Waste

Category/Year

Total CO2 CH4 N2O CO2e



User Defined Equipment

Equipment Type Number

11.0 Vegetation

Load Factor Fuel Type

Boilers

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

Horse Power Load Factor Fuel Type

10.0 Stationary Equipment

Fire Pumps and Emergency Generators

Equipment Type Number Hours/Day Hours/Year Horse Power

12.6782

9.0 Operational Offroad

Equipment Type Number Hours/Day Days/Year

Total 5.1174 0.3024 0.0000

7.2569

Gasoline/Service 
Station

10.78 2.1882 0.1293 0.0000 5.4213

Land Use tons t
o
n

MT/yr

Convenience 
Market (24 Hour)

14.43 2.9292 0.1731 0.0000



Grading - Assume some base rock imported and some trenched material exported

Vehicle Trips - Traffic predicts 4,107 daily with 56% passby and 31% diverted = 205.35/77.38/63.16

Construction Off-road Equipment Mitigation - BMPs plus Tier 4

1.3 User Entered Comments & Non-Default Data

Project Characteristics - PG&E default rate

Land Use - 16 gas + 4 diesel.  Added land use for market

Construction Phase - default schedule without demolition.  PD = 10-months

Off-road Equipment - added trenching equipment

Trips and VMT - Local traffic only

CO2 Intensity 
(lb/MWhr)

641.35 CH4 Intensity 
(lb/MWhr)

0.029 N2O Intensity 
(lb/MWhr)

0.006

51

Climate Zone 2 Operational Year 2005

Utility Company Pacific Gas & Electric Company

1.2 Other Project Characteristics

Urbanization Urban Wind Speed (m/s) 2.7 Precipitation Freq (Days)

Gasoline/Service Station 20.00 Pump 2.02 2,823.50 0

Floor Surface Area Population

Convenience Market (24 Hour) 4.80 1000sqft 0.00 4,800.00 0

1.0 Project Characteristics

1.1 Land Usage

Land Uses Size Metric Lot Acreage

CalEEMod Version: CalEEMod.2016.3.2
Page 1 of 1 Date: 4/8/2020 12:33 PM

Rotten Robbie GDF in Manteca - San Joaquin County, Annual

Rotten Robbie GDF in Manteca
San Joaquin County, Annual

2005 BAU Emissions

Jreyff
Highlight



tblVehicleTrips DV_TP 27.00 31.00

tblVehicleTrips PB_TP 59.00 56.00

tblLandUse LotAcreage 0.11 0.00

tblLandUse LotAcreage 0.06 2.02

tblFleetMix SBUS 5.8400e-004 0.00

tblFleetMix UBUS 1.9680e-003 0.00

tblFleetMix MHD 0.02 0.01

tblFleetMix OBUS 8.7000e-004 0.00

tblFleetMix MDV 0.18 0.19

tblFleetMix MH 2.0380e-003 0.00

tblFleetMix LHD2 5.9260e-003 0.01

tblFleetMix MCY 5.2120e-003 0.01

tblFleetMix LDT2 0.16 0.17

tblFleetMix LHD1 0.04 0.04

tblFleetMix LDA 0.47 0.49

tblFleetMix LDT1 0.07 0.07

tblConstEquipMitigation Tier No Change Tier 4 Interim

tblFleetMix HHD 0.05 0.01

tblConstEquipMitigation Tier No Change Tier 4 Interim

tblConstEquipMitigation Tier No Change Tier 4 Interim

tblConstEquipMitigation NumberOfEquipmentMitigated 0.00 1.00

tblConstEquipMitigation NumberOfEquipmentMitigated 0.00 1.00

tblConstDustMitigation WaterUnpavedRoadVehicleSpeed 0 15

tblConstEquipMitigation NumberOfEquipmentMitigated 0.00 1.00

tblAreaCoating Area_EF_Residential_Exterior 250 150

tblAreaCoating Area_EF_Residential_Interior 250 150

tblAreaCoating Area_EF_Nonresidential_Exterior 250 150

tblAreaCoating Area_EF_Nonresidential_Interior 250 150

Fleet Mix - only 2% large trucks

Table Name Column Name Default Value New Value



Mitigated Operational

5.3145 1,075.244
2

1,080.5587 0.5287 8.2000e-
004

1,094.020
6

0.7136 0.0649 0.7785 0.1907 0.0614 0.2521Total 2.8083 4.1302 22.0574 0.0243

0.1971 1.3655 1.5626 0.0203 4.9000e-
004

2.21640.0000 0.0000 0.0000 0.0000Water

5.1174 0.0000 5.1174 0.3024 0.0000 12.67820.0000 0.0000 0.0000 0.0000Waste

0.0000 1,044.668
9

1,044.6689 0.2048 0.0000 1,049.790
0

0.7136 0.0645 0.7781 0.1907 0.0610 0.2516Mobile 2.7726 4.1249 22.0526 0.0243

0.0000 29.2095 29.2095 1.1700e-
003

3.3000e-
004

29.33574.1000e-
004

4.1000e-
004

4.1000e-
004

4.1000e-
004

Energy 5.9000e-
004

5.3300e-
003

4.4800e-
003

3.0000e-
005

0.0000 4.4000e-
004

4.4000e-
004

0.0000 0.0000 4.9000e-
004

0.0000 0.0000 0.0000 0.0000Area 0.0351 0.0000 2.9000e-
004

0.0000

CH4 N2O CO2e

Category tons/yr MT/yr

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2

Unmitigated Operational

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

2.2 Overall Operational

tblVehicleTrips WD_TR 168.56 205.35

2.0 Emissions Summary

tblVehicleTrips SU_TR 168.56 63.16

tblVehicleTrips WD_TR 737.99 0.00

tblVehicleTrips ST_TR 168.56 77.38

tblVehicleTrips SU_TR 758.45 0.00

tblVehicleTrips PR_TP 14.00 13.00

tblVehicleTrips ST_TR 863.10 0.00



0.0000 1,044.668
9

1,044.6689 0.2048 0.0000 1,049.790
0

0.7136 0.0645 0.7781 0.1907 0.0610 0.2516Unmitigated 2.7726 4.1249 22.0526 0.0243

0.0000 1,044.668
9

1,044.6689 0.2048 0.0000 1,049.790
0

0.7136 0.0645 0.7781 0.1907 0.0610 0.2516Mitigated 2.7726 4.1249 22.0526 0.0243

NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2

4.0 Operational Detail - Mobile

4.1 Mitigation Measures Mobile

ROG NOx CO SO2 Fugitive 
PM10

0.00 0.00 0.00 0.00 0.00 0.000.00 0.00 0.00 0.00 0.00 0.00

NBio-CO2 Total CO2 CH4 N20 CO2e

Percent 
Reduction

0.00 0.00 0.00 0.00

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2ROG NOx CO SO2 Fugitive 
PM10

5.3145 1,075.244
2

1,080.5587 0.5287 8.2000e-
004

1,094.020
6

0.7136 0.0649 0.7785 0.1907 0.0614 0.2521Total 2.8083 4.1302 22.0574 0.0243

0.1971 1.3655 1.5626 0.0203 4.9000e-
004

2.21640.0000 0.0000 0.0000 0.0000Water

5.1174 0.0000 5.1174 0.3024 0.0000 12.67820.0000 0.0000 0.0000 0.0000Waste

0.0000 1,044.668
9

1,044.6689 0.2048 0.0000 1,049.790
0

0.7136 0.0645 0.7781 0.1907 0.0610 0.2516Mobile 2.7726 4.1249 22.0526 0.0243

0.0000 29.2095 29.2095 1.1700e-
003

3.3000e-
004

29.33574.1000e-
004

4.1000e-
004

4.1000e-
004

4.1000e-
004

Energy 5.9000e-
004

5.3300e-
003

4.4800e-
003

3.0000e-
005

0.0000 4.4000e-
004

4.4000e-
004

0.0000 0.0000 4.9000e-
004

0.0000 0.0000 0.0000 0.0000Area 0.0351 0.0000 2.9000e-
004

0.0000

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10



CO2e

Category tons/yr MT/yr

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2OSO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

0.000000 0.000000

5.0 Energy Detail

Historical Energy Use: N

5.1 Mitigation Measures Energy

ROG NOx CO

0.010000 0.010000 0.010000 0.000000 0.000000 0.010000Gasoline/Service Station 0.490000 0.070000 0.170000 0.190000 0.040000

0.047547 0.000870 0.001968 0.005212 0.000584 0.002038

SBUS MH

Convenience Market (24 Hour) 0.469017 0.066969 0.162053 0.179952 0.040904 0.005926 0.016959

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

79.00 19.00 13 31 56

4.4 Fleet Mix

80.10 19.00 24 15 61

Gasoline/Service Station 9.50 7.30 7.30 2.00

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

Convenience Market (24 Hour) 9.50 7.30 7.30 0.90

4.3 Trip Type Information

Miles Trip % Trip Purpose %

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

Total 4,107.00 1,547.60 1,263.20 1,917,945 1,917,945
Gasoline/Service Station 4,107.00 1,547.60 1263.20 1,917,945 1,917,945

Annual VMT

Convenience Market (24 Hour) 0.00 0.00 0.00

4.2 Trip Summary Information

Average Daily Trip Rate Unmitigated Mitigated
Land Use Weekday Saturday Sunday Annual VMT



5.8400

5.3 Energy by Land Use - Electricity

4.1000e-
004

0.0000 5.8055 5.8055 1.1000e-
004

1.0000e-
004

4.0000e-
005

4.1000e-
004

4.1000e-
004

4.1000e-
004

2.8085 5.0000e-
005

5.0000e-
005

2.8252

Total 5.8000e-
004

5.3300e-
003

4.4800e-
003

2.0000e-
004

2.0000e-
004

2.0000e-
004

0.0000 2.8085

3.0147

Gasoline/Service 
Station

52630 2.8000e-
004

2.5800e-
003

2.1700e-
003

2.0000e-
005

2.0000e-
004

2.1000e-
004

0.0000 2.9969 2.9969 6.0000e-
005

5.0000e-
005

2.0000e-
005

2.1000e-
004

2.1000e-
004

2.1000e-
004

Land Use kBTU/yr tons/yr MT/yr

Convenience 
Market (24 Hour)

56160 3.0000e-
004

2.7500e-
003

2.3100e-
003

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2eFugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

5.8400

Mitigated

NaturalGa
s Use

ROG NOx CO SO2

4.1000e-
004

0.0000 5.8055 5.8055 1.1000e-
004

1.0000e-
004

4.0000e-
005

4.1000e-
004

4.1000e-
004

4.1000e-
004

2.8085 5.0000e-
005

5.0000e-
005

2.8252

Total 5.8000e-
004

5.3300e-
003

4.4800e-
003

2.0000e-
004

2.0000e-
004

2.0000e-
004

0.0000 2.8085

3.0147

Gasoline/Service 
Station

52630 2.8000e-
004

2.5800e-
003

2.1700e-
003

2.0000e-
005

2.0000e-
004

2.1000e-
004

0.0000 2.9969 2.9969 6.0000e-
005

5.0000e-
005

2.0000e-
005

2.1000e-
004

2.1000e-
004

2.1000e-
004

Convenience 
Market (24 Hour)

56160 3.0000e-
004

2.7500e-
003

2.3100e-
003

NBio- CO2 Total CO2 CH4 N2O CO2e

Land Use kBTU/yr tons/yr MT/yr

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2

5.2 Energy by Land Use - NaturalGas
Unmitigated

NaturalGa
s Use

ROG NOx CO SO2 Fugitive 
PM10

0.0000 5.8055 5.8055 1.1000e-
004

1.1000e-
004

5.84004.1000e-
004

4.1000e-
004

4.1000e-
004

4.1000e-
004

NaturalGas 
Unmitigated

5.9000e-
004

5.3300e-
003

4.4800e-
003

3.0000e-
005

0.0000 5.8055 5.8055 1.1000e-
004

1.1000e-
004

5.84004.1000e-
004

4.1000e-
004

4.1000e-
004

4.1000e-
004

NaturalGas 
Mitigated

5.9000e-
004

5.3300e-
003

4.4800e-
003

3.0000e-
005

0.0000 23.4040 23.4040 1.0600e-
003

2.2000e-
004

23.49570.0000 0.0000 0.0000 0.0000Electricity 
Unmitigated

0.0000 23.4040 23.4040 1.0600e-
003

2.2000e-
004

23.49570.0000 0.0000 0.0000 0.0000Electricity 
Mitigated



23.4957

6.0 Area Detail

6.1 Mitigation Measures Area

Total 23.4040 1.0500e-
003

2.1000e-
004

16.5278

Gasoline/Service 
Station

23858.6 6.9407 3.1000e-
004

6.0000e-
005

6.9679

Land Use kWh/yr t
o
n

MT/yr

Convenience 
Market (24 Hour)

56592 16.4633 7.4000e-
004

1.5000e-
004

23.4957

Mitigated

Electricity 
Use

Total CO2 CH4 N2O CO2e

Total 23.4040 1.0500e-
003

2.1000e-
004

16.5278

Gasoline/Service 
Station

23858.6 6.9407 3.1000e-
004

6.0000e-
005

6.9679

Land Use kWh/yr t
o
n

MT/yr

Convenience 
Market (24 Hour)

56592 16.4633 7.4000e-
004

1.5000e-
004

Unmitigated

Electricity 
Use

Total CO2 CH4 N2O CO2e



0.0000 0.0000 0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000Consumer 
Products

0.0298

0.0000 0.0000 0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000Architectural 
Coating

5.3000e-
003

Total CO2 CH4 N2O CO2e

SubCategory tons/yr MT/yr

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2

Mitigated

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

0.0000 4.4000e-
004

4.4000e-
004

0.0000 0.0000 4.9000e-
004

0.0000 0.0000 0.0000 0.0000Total 0.0351 0.0000 2.9000e-
004

0.0000

0.0000 4.4000e-
004

4.4000e-
004

0.0000 0.0000 4.9000e-
004

0.0000 0.0000 0.0000 0.0000Landscaping 4.0000e-
005

0.0000 2.9000e-
004

0.0000

0.0000 0.0000 0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000Consumer 
Products

0.0298

0.0000 0.0000 0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000Architectural 
Coating

5.3000e-
003

Total CO2 CH4 N2O CO2e

SubCategory tons/yr MT/yr

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2

6.2 Area by SubCategory
Unmitigated

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

0.0000 4.4000e-
004

4.4000e-
004

0.0000 0.0000 4.9000e-
004

0.0000 0.0000 0.0000 0.0000Unmitigated 0.0351 0.0000 2.9000e-
004

0.0000

0.0000 4.4000e-
004

4.4000e-
004

0.0000 0.0000 4.9000e-
004

0.0000 0.0000 0.0000 0.0000Mitigated 0.0351 0.0000 2.9000e-
004

0.0000

NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2ROG NOx CO SO2 Fugitive 
PM10



2.2164Total 1.5626 0.0203 4.9000e-
004

1.2686

Gasoline/Service 
Station

0.265638 / 
0.16281

0.6682 8.6800e-
003

2.1000e-
004

0.9478

Land Use Mgal t
o
n

MT/yr

Convenience 
Market (24 Hour)

0.355548 / 
0.217917

0.8944 0.0116 2.8000e-
004

7.2 Water by Land Use
Unmitigated

Indoor/Out
door Use

Total CO2 CH4 N2O CO2e

Unmitigated 1.5626 0.0203 4.9000e-
004

2.2164

Category t
o
n

MT/yr

Mitigated 1.5626 0.0203 4.9000e-
004

2.2164

7.0 Water Detail

7.1 Mitigation Measures Water

Total CO2 CH4 N2O CO2e

0.0000 4.4000e-
004

4.4000e-
004

0.0000 0.0000 4.9000e-
004

0.0000 0.0000 0.0000 0.0000Total 0.0351 0.0000 2.9000e-
004

0.0000

0.0000 4.4000e-
004

4.4000e-
004

0.0000 0.0000 4.9000e-
004

0.0000 0.0000 0.0000 0.0000Landscaping 4.0000e-
005

0.0000 2.9000e-
004

0.0000



8.2 Waste by Land Use
Unmitigated

 Unmitigated 5.1174 0.3024 0.0000 12.6782

t
o
n

MT/yr

 Mitigated 5.1174 0.3024 0.0000 12.6782

2.2164

8.0 Waste Detail

8.1 Mitigation Measures Waste

Category/Year

Total CO2 CH4 N2O CO2e

Total 1.5626 0.0203 4.9000e-
004

1.2686

Gasoline/Service 
Station

0.265638 / 
0.16281

0.6682 8.6800e-
003

2.1000e-
004

0.9478

Land Use Mgal t
o
n

MT/yr

Convenience 
Market (24 Hour)

0.355548 / 
0.217917

0.8944 0.0116 2.8000e-
004

Mitigated

Indoor/Out
door Use

Total CO2 CH4 N2O CO2e



Load Factor Fuel Type

Horse Power Load Factor Fuel Type

10.0 Stationary Equipment

Fire Pumps and Emergency Generators

Equipment Type Number Hours/Day Hours/Year Horse Power

12.6782

9.0 Operational Offroad

Equipment Type Number Hours/Day Days/Year

Total 5.1174 0.3024 0.0000

7.2569

Gasoline/Service 
Station

10.78 2.1882 0.1293 0.0000 5.4213

Land Use tons t
o
n

MT/yr

Convenience 
Market (24 Hour)

14.43 2.9292 0.1731 0.0000

12.6782

Mitigated

Waste 
Disposed

Total CO2 CH4 N2O CO2e

Total 5.1174 0.3024 0.0000

7.2569

Gasoline/Service 
Station

10.78 2.1882 0.1293 0.0000 5.4213

Land Use tons t
o
n

MT/yr

Convenience 
Market (24 Hour)

14.43 2.9292 0.1731 0.0000

Waste 
Disposed

Total CO2 CH4 N2O CO2e



User Defined Equipment

Equipment Type Number

11.0 Vegetation

Boilers

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



tblConstEquipMitigation Tier No Change Tier 4 Interim

tblConstEquipMitigation Tier No Change Tier 4 Interim

tblConstEquipMitigation NumberOfEquipmentMitigated 0.00 1.00

tblConstEquipMitigation Tier No Change Tier 4 Interim

tblConstEquipMitigation NumberOfEquipmentMitigated 0.00 6.00

tblConstEquipMitigation NumberOfEquipmentMitigated 0.00 3.00

tblConstEquipMitigation NumberOfEquipmentMitigated 0.00 1.00

tblConstEquipMitigation NumberOfEquipmentMitigated 0.00 1.00

tblConstEquipMitigation NumberOfEquipmentMitigated 0.00 1.00

tblConstEquipMitigation NumberOfEquipmentMitigated 0.00 2.00

tblConstEquipMitigation NumberOfEquipmentMitigated 0.00 2.00

tblConstEquipMitigation NumberOfEquipmentMitigated 0.00 1.00

tblConstEquipMitigation NumberOfEquipmentMitigated 0.00 2.00

tblConstEquipMitigation NumberOfEquipmentMitigated 0.00 1.00

tblConstEquipMitigation NumberOfEquipmentMitigated 0.00 1.00

tblConstEquipMitigation NumberOfEquipmentMitigated 0.00 1.00

tblConstDustMitigation WaterUnpavedRoadVehicleSpeed 0 15

tblConstEquipMitigation NumberOfEquipmentMitigated 0.00 1.00

Construction Off-road Equipment Mitigation - BMPs plus Tier 4

Off-road Equipment - added trenching equipment

Fleet Mix - only 2% large trucks

Trips and VMT - Local traffic only

Table Name Column Name Default Value New Value

1.3 User Entered Comments & Non-Default Data

Project Characteristics - PG&E 2020 rate

Land Use - 16 gas + 4 diesel.  Added land use for market

Construction Phase - default schedule without demolition.  PD = 10-months

Grading - Assume some base rock imported and some trenched material exported

Vehicle Trips - Traffic predicts 4,107 daily with 56% passby and 31% diverted = 205.35/77.38/63.16

CO2 Intensity 
(lb/MWhr)

290 CH4 Intensity 
(lb/MWhr)

0.029 N2O Intensity 
(lb/MWhr)

0.006

51

Climate Zone 2 Operational Year 2022

Utility Company Pacific Gas & Electric Company

1.2 Other Project Characteristics

Urbanization Urban Wind Speed (m/s) 2.7 Precipitation Freq (Days)

Convenience Market (24 Hour) 4.80 1000sqft 0.00 4,800.00 0

Floor Surface Area Population

Gasoline/Service Station 20.00 Pump 2.02 2,823.50 0

1.0 Project Characteristics

1.1 Land Usage

Land Uses Size Metric Lot Acreage

CalEEMod Version: CalEEMod.2016.3.2
Page 1 of 1 Date: 3/5/2020 5:15 PM

Rotten Robbie GDF in Manteca - San Joaquin County, Annual

Rotten Robbie GDF in Manteca
San Joaquin County, Annual



tblTripsAndVMT WorkerTripLength 10.80 1.00

tblTripsAndVMT WorkerTripLength 10.80 1.00

tblTripsAndVMT WorkerTripLength 10.80 1.00

tblTripsAndVMT WorkerTripLength 10.80 1.00

tblTripsAndVMT WorkerTripLength 10.80 1.00

tblTripsAndVMT VendorTripLength 7.30 1.00

tblTripsAndVMT WorkerTripLength 10.80 1.00

tblTripsAndVMT VendorTripLength 7.30 1.00

tblTripsAndVMT VendorTripLength 7.30 1.00

tblTripsAndVMT VendorTripLength 7.30 1.00

tblTripsAndVMT VendorTripLength 7.30 1.00

tblTripsAndVMT HaulingTripLength 20.00 1.00

tblTripsAndVMT VendorTripLength 7.30 1.00

tblTripsAndVMT HaulingTripLength 20.00 1.00

tblTripsAndVMT HaulingTripLength 20.00 1.00

tblTripsAndVMT HaulingTripLength 20.00 1.00

tblTripsAndVMT HaulingTripLength 20.00 1.00

tblProjectCharacteristics CO2IntensityFactor 641.35 290

tblTripsAndVMT HaulingTripLength 20.00 1.00

tblOffRoadEquipment OffRoadEquipmentType Excavators

tblOffRoadEquipment OffRoadEquipmentType Tractors/Loaders/Backhoes

tblOffRoadEquipment LoadFactor 0.38 0.38

tblOffRoadEquipment LoadFactor 0.37 0.37

tblLandUse LotAcreage 0.06 2.02

tblLandUse LotAcreage 0.11 0.00

tblGrading MaterialExported 0.00 500.00

tblGrading MaterialImported 0.00 500.00

tblFleetMix SBUS 6.1000e-004 6.4200e-004

tblFleetMix UBUS 1.4530e-003 1.5290e-003

tblFleetMix MHD 0.02 0.01

tblFleetMix OBUS 1.1900e-003 1.2520e-003

tblFleetMix MDV 0.12 0.13

tblFleetMix MH 8.1800e-004 8.6100e-004

tblFleetMix LHD2 4.6870e-003 4.9320e-003

tblFleetMix MCY 5.0550e-003 5.3190e-003

tblFleetMix LDT2 0.18 0.19

tblFleetMix LHD1 0.02 0.02

tblFleetMix LDA 0.56 0.59

tblFleetMix LDT1 0.04 0.04

tblConstEquipMitigation Tier No Change Tier 4 Interim

tblFleetMix HHD 0.06 0.01

tblConstEquipMitigation Tier No Change Tier 4 Interim

tblConstEquipMitigation Tier No Change Tier 4 Interim

tblConstEquipMitigation Tier No Change Tier 4 Interim

tblConstEquipMitigation Tier No Change Tier 4 Interim

tblConstEquipMitigation Tier No Change Tier 4 Interim

tblConstEquipMitigation Tier No Change Tier 4 Interim

tblConstEquipMitigation Tier No Change Tier 4 Interim

tblConstEquipMitigation Tier No Change Tier 4 Interim

tblConstEquipMitigation Tier No Change Tier 4 Interim

tblConstEquipMitigation Tier No Change Tier 4 Interim



3

End Date Num Days 
Week

Num Days Phase Description

1 Site Preparation Site Preparation 1/1/2021 1/5/2021 5

3.0 Construction Detail

Construction Phase

Phase 
Number

Phase Name Phase Type Start Date

Highest 0.6486 0.3950

2 4-1-2021 6-30-2021 0.5898 0.3764

3 7-1-2021 9-30-2021 0.5963 0.3805

Quarter Start Date End Date Maximum Unmitigated ROG + NOX (tons/quarter) Maximum Mitigated ROG + NOX (tons/quarter)

1 1-1-2021 3-31-2021 0.6486 0.3950

0.00 0.00 0.00 0.00 0.00 0.0075.98 81.06 80.12 76.55 80.17 79.81

NBio-
CO2

Total CO2 CH4 N20 CO2e

Percent 
Reduction

63.26 31.96 -6.64 0.00

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2ROG NOx CO SO2 Fugitive 
PM10

0.0000 255.6116 255.6116 0.0530 0.0000 256.93605.4200e-
003

0.0188 0.0242 2.4600e-
003

0.0188 0.0213Maximum 0.1092 1.3383 1.8935 3.0600e-
003

0.0000 255.6116 255.6116 0.0530 0.0000 256.93605.4200e-
003

0.0188 0.0242 2.4600e-
003

0.0188 0.02132021 0.1092 1.3383 1.8935 3.0600e-
003

Total CO2 CH4 N2O CO2e

Year tons/yr MT/yr

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Mitigated Construction

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

0.0000 255.6119 255.6119 0.0530 0.0000 256.93630.0226 0.0993 0.1218 0.0105 0.0948 0.1053Maximum 0.2972 1.9670 1.7756 3.0600e-
003

0.0000 255.6119 255.6119 0.0530 0.0000 256.93630.0226 0.0993 0.1218 0.0105 0.0948 0.10532021 0.2972 1.9670 1.7756 3.0600e-
003

NBio- 
CO2

Total CO2 CH4 N2O CO2e

Year tons/yr MT/yr

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2

2.0 Emissions Summary

2.1 Overall Construction
Unmitigated Construction

ROG NOx CO SO2 Fugitive 
PM10

tblVehicleTrips WD_TR 737.99 0.00

tblVehicleTrips WD_TR 168.56 205.35

tblVehicleTrips SU_TR 758.45 0.00

tblVehicleTrips SU_TR 168.56 63.16

tblVehicleTrips ST_TR 863.10 0.00

tblVehicleTrips ST_TR 168.56 77.38

tblVehicleTrips PB_TP 59.00 56.00

tblVehicleTrips PR_TP 14.00 13.00

tblVehicleTrips DV_TP 27.00 31.00



Unmitigated Construction On-Site

3.1 Mitigation Measures Construction

Use Cleaner Engines for Construction Equipment

Replace Ground Cover

Water Exposed Area

Reduce Vehicle Speed on Unpaved Roads

3.2 Site Preparation - 2021

1.00 1.00 1.00 LD_Mix HDT_Mix HHDT

1.00 1.00 LD_Mix HDT_Mix HHDT

Trenching/excavation 2 5.00 0.00 0.00

Architectural Coating 1 0.00 0.00 0.00 1.00

1.00 1.00 1.00 LD_Mix HDT_Mix HHDT

1.00 1.00 LD_Mix HDT_Mix HHDT

Paving 6 15.00 0.00 0.00

Building Construction 8 2.00 1.00 0.00 1.00

1.00 1.00 1.00 LD_Mix HDT_Mix HHDT

1.00 1.00 LD_Mix HDT_Mix HHDT

Grading 4 10.00 0.00 125.00

Site Preparation 3 8.00 0.00 0.00 1.00

Worker Trip 
Length

Vendor Trip 
Length

Hauling Trip 
Length

Worker Vehicle 
Class

Vendor 
Vehicle Class

Hauling 
Vehicle Class

Trips and VMT

Phase Name Offroad Equipment 
Count

Worker Trip 
Number

Vendor Trip 
Number

Hauling Trip 
Number

Trenching/excavation Tractors/Loaders/Backhoes 1 8.00 97 0.37

Trenching/excavation Excavators 1 8.00 158 0.38

Architectural Coating Air Compressors 1 6.00 78 0.48

Paving Tractors/Loaders/Backhoes 1 8.00 97 0.37

Paving Rollers 2 8.00 80 0.38

Building Construction Welders 3 8.00 46 0.45

Paving Pavers 1 8.00 130 0.42

Paving Cement and Mortar Mixers 1 8.00 9 0.56

Site Preparation Scrapers 1 8.00 367 0.48

Building Construction Tractors/Loaders/Backhoes 1 6.00 97 0.37

Paving Paving Equipment 1 8.00 132 0.36

Building Construction Forklifts 2 7.00 89 0.20

Building Construction Cranes 1 8.00 231 0.29

Grading Tractors/Loaders/Backhoes 2 7.00 97 0.37

Grading Rubber Tired Dozers 1 8.00 247 0.40

Grading Graders 1 8.00 187 0.41

Site Preparation Tractors/Loaders/Backhoes 1 7.00 97 0.37

Building Construction Generator Sets 1 8.00 84 0.74

Load Factor

Site Preparation Graders 1 8.00 187 0.41

Acres of Grading (Site Preparation Phase): 4.5

Acres of Grading (Grading Phase): 3

Acres of Paving: 0

Residential Indoor: 0; Residential Outdoor: 0; Non-Residential Indoor: 11,435; Non-Residential Outdoor: 3,812; Striped Parking Area: 0 

OffRoad Equipment

Phase Name Offroad Equipment Type Amount Usage Hours Horse Power

10 overlap

6 Trenching/excavation Trenching 1/14/2021 2/10/2021 5 20

5 Architectural Coating Architectural Coating 12/2/2021 12/15/2021 5

220 some overlap

4 Paving Paving 11/18/2021 12/1/2021 5 10 overlap

3 Building Construction Building Construction 1/14/2021 11/17/2021 5

2 Grading Grading 1/6/2021 1/13/2021 5 6



3.3 Grading - 2021
Unmitigated Construction On-Site

0.0000 9.7200e-
003

9.7200e-
003

0.0000 0.0000 9.7400e-
003

1.0000e-
005

0.0000 1.0000e-
005

0.0000 0.0000 0.0000Total 2.0000e-
005

1.0000e-
005

8.0000e-
005

0.0000

0.0000 9.7200e-
003

9.7200e-
003

0.0000 0.0000 9.7400e-
003

1.0000e-
005

0.0000 1.0000e-
005

0.0000 0.0000 0.0000Worker 2.0000e-
005

1.0000e-
005

8.0000e-
005

0.0000

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

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

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Mitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

0.0000 3.2290 3.2290 1.0400e-
003

0.0000 3.25515.4000e-
004

6.0000e-
005

6.0000e-
004

6.0000e-
005

6.0000e-
005

1.2000e-
004

Total 6.3000e-
004

0.0104 0.0205 4.0000e-
005

0.0000 3.2290 3.2290 1.0400e-
003

0.0000 3.25516.0000e-
005

6.0000e-
005

6.0000e-
005

6.0000e-
005

Off-Road 6.3000e-
004

0.0104 0.0205 4.0000e-
005

0.0000 0.0000 0.0000 0.0000 0.0000 0.00005.4000e-
004

0.0000 5.4000e-
004

6.0000e-
005

0.0000 6.0000e-
005

Fugitive Dust

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

0.0000 9.7200e-
003

9.7200e-
003

0.0000 0.0000 9.7400e-
003

1.0000e-
005

0.0000 1.0000e-
005

0.0000 0.0000 0.0000Total 2.0000e-
005

1.0000e-
005

8.0000e-
005

0.0000

0.0000 9.7200e-
003

9.7200e-
003

0.0000 0.0000 9.7400e-
003

1.0000e-
005

0.0000 1.0000e-
005

0.0000 0.0000 0.0000Worker 2.0000e-
005

1.0000e-
005

8.0000e-
005

0.0000

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

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

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

0.0000 3.2290 3.2290 1.0400e-
003

0.0000 3.25512.3900e-
003

1.0500e-
003

3.4400e-
003

2.6000e-
004

9.7000e-
004

1.2300e-
003

Total 2.3200e-
003

0.0274 0.0161 4.0000e-
005

0.0000 3.2290 3.2290 1.0400e-
003

0.0000 3.25511.0500e-
003

1.0500e-
003

9.7000e-
004

9.7000e-
004

Off-Road 2.3200e-
003

0.0274 0.0161 4.0000e-
005

0.0000 0.0000 0.0000 0.0000 0.0000 0.00002.3900e-
003

0.0000 2.3900e-
003

2.6000e-
004

0.0000 2.6000e-
004

Fugitive Dust

CH4 N2O CO2e

Category tons/yr MT/yr

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Total CO2ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total



3.4 Building Construction - 2021
Unmitigated Construction On-Site

0.0000 0.9531 0.9531 1.7000e-
004

0.0000 0.95737.0000e-
005

1.0000e-
005

8.0000e-
005

3.0000e-
005

1.0000e-
005

3.0000e-
005

Total 1.8000e-
004

6.6300e-
003

9.4000e-
004

1.0000e-
005

0.0000 0.0243 0.0243 0.0000 0.0000 0.02432.0000e-
005

0.0000 2.0000e-
005

1.0000e-
005

0.0000 1.0000e-
005

Worker 4.0000e-
005

2.0000e-
005

2.1000e-
004

0.0000

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

0.0000 0.9288 0.9288 1.7000e-
004

0.0000 0.93305.0000e-
005

1.0000e-
005

6.0000e-
005

2.0000e-
005

1.0000e-
005

2.0000e-
005

Hauling 1.4000e-
004

6.6100e-
003

7.3000e-
004

1.0000e-
005

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Mitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

0.0000 5.4312 5.4312 1.7600e-
003

0.0000 5.47514.4400e-
003

1.0000e-
004

4.5400e-
003

2.2800e-
003

1.0000e-
004

2.3800e-
003

Total 1.1100e-
003

0.0191 0.0364 6.0000e-
005

0.0000 5.4312 5.4312 1.7600e-
003

0.0000 5.47511.0000e-
004

1.0000e-
004

1.0000e-
004

1.0000e-
004

Off-Road 1.1100e-
003

0.0191 0.0364 6.0000e-
005

0.0000 0.0000 0.0000 0.0000 0.0000 0.00004.4400e-
003

0.0000 4.4400e-
003

2.2800e-
003

0.0000 2.2800e-
003

Fugitive Dust

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

0.0000 0.9531 0.9531 1.7000e-
004

0.0000 0.95737.0000e-
005

1.0000e-
005

8.0000e-
005

3.0000e-
005

1.0000e-
005

3.0000e-
005

Total 1.8000e-
004

6.6300e-
003

9.4000e-
004

1.0000e-
005

0.0000 0.0243 0.0243 0.0000 0.0000 0.02432.0000e-
005

0.0000 2.0000e-
005

1.0000e-
005

0.0000 1.0000e-
005

Worker 4.0000e-
005

2.0000e-
005

2.1000e-
004

0.0000

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

0.0000 0.9288 0.9288 1.7000e-
004

0.0000 0.93305.0000e-
005

1.0000e-
005

6.0000e-
005

2.0000e-
005

1.0000e-
005

2.0000e-
005

Hauling 1.4000e-
004

6.6100e-
003

7.3000e-
004

1.0000e-
005

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

0.0000 5.4312 5.4312 1.7600e-
003

0.0000 5.47510.0197 2.7500e-
003

0.0225 0.0101 2.5300e-
003

0.0126Total 5.4800e-
003

0.0606 0.0293 6.0000e-
005

0.0000 5.4312 5.4312 1.7600e-
003

0.0000 5.47512.7500e-
003

2.7500e-
003

2.5300e-
003

2.5300e-
003

Off-Road 5.4800e-
003

0.0606 0.0293 6.0000e-
005

0.0000 0.0000 0.0000 0.0000 0.0000 0.00000.0197 0.0000 0.0197 0.0101 0.0000 0.0101Fugitive Dust

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10



3.5 Paving - 2021
Unmitigated Construction On-Site

0.0000 1.1660 1.1660 1.7000e-
004

0.0000 1.17022.6000e-
004

1.0000e-
005

2.8000e-
004

7.0000e-
005

1.0000e-
005

9.0000e-
005

Total 4.8000e-
004

7.8100e-
003

3.0500e-
003

1.0000e-
005

0.0000 0.1783 0.1783 1.0000e-
005

0.0000 0.17851.6000e-
004

0.0000 1.7000e-
004

4.0000e-
005

0.0000 5.0000e-
005

Worker 2.9000e-
004

1.2000e-
004

1.5300e-
003

0.0000

0.0000 0.9877 0.9877 1.6000e-
004

0.0000 0.99171.0000e-
004

1.0000e-
005

1.1000e-
004

3.0000e-
005

1.0000e-
005

4.0000e-
005

Vendor 1.9000e-
004

7.6900e-
003

1.5200e-
003

1.0000e-
005

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

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Mitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

0.0000 228.4133 228.4133 0.0449 0.0000 229.53680.0183 0.0183 0.0183 0.0183Total 0.0505 1.2150 1.6949 2.7500e-
003

0.0000 228.4133 228.4133 0.0449 0.0000 229.53680.0183 0.0183 0.0183 0.0183Off-Road 0.0505 1.2150 1.6949 2.7500e-
003

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

0.0000 1.1660 1.1660 1.7000e-
004

0.0000 1.17022.6000e-
004

1.0000e-
005

2.8000e-
004

7.0000e-
005

1.0000e-
005

9.0000e-
005

Total 4.8000e-
004

7.8100e-
003

3.0500e-
003

1.0000e-
005

0.0000 0.1783 0.1783 1.0000e-
005

0.0000 0.17851.6000e-
004

0.0000 1.7000e-
004

4.0000e-
005

0.0000 5.0000e-
005

Worker 2.9000e-
004

1.2000e-
004

1.5300e-
003

0.0000

0.0000 0.9877 0.9877 1.6000e-
004

0.0000 0.99171.0000e-
004

1.0000e-
005

1.1000e-
004

3.0000e-
005

1.0000e-
005

4.0000e-
005

Vendor 1.9000e-
004

7.6900e-
003

1.5200e-
003

1.0000e-
005

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

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

0.0000 228.4136 228.4136 0.0449 0.0000 229.53710.0899 0.0899 0.0861 0.0861Total 0.2250 1.7630 1.6019 2.7500e-
003

0.0000 228.4136 228.4136 0.0449 0.0000 229.53710.0899 0.0899 0.0861 0.0861Off-Road 0.2250 1.7630 1.6019 2.7500e-
003

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10



3.6 Architectural Coating - 2021
Unmitigated Construction On-Site

0.0000 0.0608 0.0608 0.0000 0.0000 0.06096.0000e-
005

0.0000 6.0000e-
005

1.0000e-
005

0.0000 2.0000e-
005

Total 1.0000e-
004

4.0000e-
005

5.2000e-
004

0.0000

0.0000 0.0608 0.0608 0.0000 0.0000 0.06096.0000e-
005

0.0000 6.0000e-
005

1.0000e-
005

0.0000 2.0000e-
005

Worker 1.0000e-
004

4.0000e-
005

5.2000e-
004

0.0000

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

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

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Mitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

0.0000 7.7524 7.7524 2.4600e-
003

0.0000 7.81381.4000e-
004

1.4000e-
004

1.4000e-
004

1.4000e-
004

Total 1.4800e-
003

0.0376 0.0649 9.0000e-
005

0.0000 0.0000 0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000Paving 0.0000

0.0000 7.7524 7.7524 2.4600e-
003

0.0000 7.81381.4000e-
004

1.4000e-
004

1.4000e-
004

1.4000e-
004

Off-Road 1.4800e-
003

0.0376 0.0649 9.0000e-
005

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

0.0000 0.0608 0.0608 0.0000 0.0000 0.06096.0000e-
005

0.0000 6.0000e-
005

1.0000e-
005

0.0000 2.0000e-
005

Total 1.0000e-
004

4.0000e-
005

5.2000e-
004

0.0000

0.0000 0.0608 0.0608 0.0000 0.0000 0.06096.0000e-
005

0.0000 6.0000e-
005

1.0000e-
005

0.0000 2.0000e-
005

Worker 1.0000e-
004

4.0000e-
005

5.2000e-
004

0.0000

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

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

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

0.0000 7.7524 7.7524 2.4600e-
003

0.0000 7.81382.9100e-
003

2.9100e-
003

2.6900e-
003

2.6900e-
003

Total 5.3200e-
003

0.0532 0.0589 9.0000e-
005

0.0000 0.0000 0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000Paving 0.0000

0.0000 7.7524 7.7524 2.4600e-
003

0.0000 7.81382.9100e-
003

2.9100e-
003

2.6900e-
003

2.6900e-
003

Off-Road 5.3200e-
003

0.0532 0.0589 9.0000e-
005

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10



3.7 Trenching/excavation - 2021
Unmitigated Construction On-Site

0.0000 0.0000 0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000Total 0.0000 0.0000 0.0000 0.0000

0.0000 0.0000 0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000Worker 0.0000 0.0000 0.0000 0.0000

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

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

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Mitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

0.0000 1.2766 1.2766 9.0000e-
005

0.0000 1.27882.0000e-
005

2.0000e-
005

2.0000e-
005

2.0000e-
005

Total 0.0533 5.3000e-
003

9.1600e-
003

1.0000e-
005

0.0000 1.2766 1.2766 9.0000e-
005

0.0000 1.27882.0000e-
005

2.0000e-
005

2.0000e-
005

2.0000e-
005

Off-Road 2.7000e-
004

5.3000e-
003

9.1600e-
003

1.0000e-
005

0.0000 0.0000 0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000Archit. Coating 0.0530

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

0.0000 0.0000 0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000Total 0.0000 0.0000 0.0000 0.0000

0.0000 0.0000 0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000Worker 0.0000 0.0000 0.0000 0.0000

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

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

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

0.0000 1.2766 1.2766 9.0000e-
005

0.0000 1.27884.7000e-
004

4.7000e-
004

4.7000e-
004

4.7000e-
004

Total 0.0541 7.6300e-
003

9.0900e-
003

1.0000e-
005

0.0000 1.2766 1.2766 9.0000e-
005

0.0000 1.27884.7000e-
004

4.7000e-
004

4.7000e-
004

4.7000e-
004

Off-Road 1.0900e-
003

7.6300e-
003

9.0900e-
003

1.0000e-
005

0.0000 0.0000 0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000Archit. Coating 0.0530

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10



0.0000 0.0405 0.0405 0.0000 0.0000 0.04064.0000e-
005

0.0000 4.0000e-
005

1.0000e-
005

0.0000 1.0000e-
005

Total 7.0000e-
005

3.0000e-
005

3.5000e-
004

0.0000

0.0000 0.0405 0.0405 0.0000 0.0000 0.04064.0000e-
005

0.0000 4.0000e-
005

1.0000e-
005

0.0000 1.0000e-
005

Worker 7.0000e-
005

3.0000e-
005

3.5000e-
004

0.0000

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

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

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Mitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

0.0000 7.2790 7.2790 2.3500e-
003

0.0000 7.33791.4000e-
004

1.4000e-
004

1.4000e-
004

1.4000e-
004

Total 1.3300e-
003

0.0364 0.0627 8.0000e-
005

0.0000 7.2790 7.2790 2.3500e-
003

0.0000 7.33791.4000e-
004

1.4000e-
004

1.4000e-
004

1.4000e-
004

Off-Road 1.3300e-
003

0.0364 0.0627 8.0000e-
005

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

0.0000 0.0405 0.0405 0.0000 0.0000 0.04064.0000e-
005

0.0000 4.0000e-
005

1.0000e-
005

0.0000 1.0000e-
005

Total 7.0000e-
005

3.0000e-
005

3.5000e-
004

0.0000

0.0000 0.0405 0.0405 0.0000 0.0000 0.04064.0000e-
005

0.0000 4.0000e-
005

1.0000e-
005

0.0000 1.0000e-
005

Worker 7.0000e-
005

3.0000e-
005

3.5000e-
004

0.0000

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

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

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

0.0000 7.2790 7.2790 2.3500e-
003

0.0000 7.33792.1600e-
003

2.1600e-
003

1.9900e-
003

1.9900e-
003

Total 4.1700e-
003

0.0405 0.0554 8.0000e-
005

0.0000 7.2790 7.2790 2.3500e-
003

0.0000 7.33792.1600e-
003

2.1600e-
003

1.9900e-
003

1.9900e-
003

Off-Road 4.1700e-
003

0.0405 0.0554 8.0000e-
005

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10



 

 
Attachment 2: Health Risk Assessment  
 
Health Risk Calculation Methodology 
 
 
A health risk assessment for exposure to TACs requires the application of a risk characterization 
model to the results from the air dispersion model to estimate potential health risk at each sensitive 
receptor location.  The State of California Office of Environmental Health Hazard Assessment 
(OEHHA) and CARB develop recommended methods for conducting health risk assessments.  The 
most recent OEHHA risk assessment guidelines were published in February of 2015.16 These 
guidelines incorporate substantial changes designed to provide for enhanced protection of children, 
as required by state law, compared to previous published risk assessment guidelines. The 
SJVAPCD has recently revised Risk Management Policy to incorporate OEHHA’s new 
guidelines.17 
 
This health risk assessment used the recent 2015 OEHHA risk assessment guidelines and 
SJVAPCD recommended procedures for applying the OEHHA guidelines.18  Guidance based on 
consultations with SJVAPCD was also incorporated into the assessment19.   

Cancer Risk 
 
Potential increased cancer risks from inhalation of TACs are calculated based on the average 
annual TAC concentration, inhalation dose, the TAC cancer potency factor, and an age sensitivity 
factor to reflect the greater sensitivity of infants and children to cancer causing TACs.  The 
inhalation dose depends on a person’s breathing rate, exposure time and frequency of exposure, 
and the exposure duration over a 70-year lifetime period. These parameters vary depending on the 
age, or age range, of the persons being exposed and whether the exposure is considered to occur 
at a residential location, at a workplace, or at a school. 
 
The current OEHHA guidance used by SJVAPCD recommends that cancer risk be calculated by 
age groups to account for different breathing rates and sensitivity to TACs.  Specifically, for a 
70-year residential exposure period they recommend evaluating risks for the third trimester of 
pregnancy to age zero, ages zero to less than two (infant exposure), ages two to less than 16 
(child exposure), and ages 16 to 70 (adult exposure).  Age sensitivity factors (ASFs) associated 
with the different types of exposure are an ASF of 10 for the third trimester and infant exposures, 
an ASF of 3 for a child exposure, and an ASF of 1 for an adult exposure. For workers, a 40-year 

 
16 OEHHA 2015.  Air Toxics Hot Spots Program Risk Assessment Guidelines, The Air Toxics Hot Spots Program Guidance 

Manual for Preparation of Health Risk Assessments. Office of Environmental Health Hazard Assessment. February 2015. 
17 San Joaquin Valley Air Pollution Control District. 2015. APR-1906 Framework for Performing Health Risk Assessments.  

June30, 2015. 
18 San Joaquin Valley Air Pollution Control District. 2015.  Final Draft Staff Report, Update to District’s Risk Management 

Policy to Address OEHHA’s Revised Risk Assessment Guidance Document.  May 28, 2015 
19 San Joaquin Valley Air Pollution Control District.  2020.  Email from Kyle Melching of the SJVAPCD and James 

Reyff of Illingworth & Rodkin, Inc. on February 6, 2020. 



 

adult exposure period is assumed in calculating the 70-year lifetime cancer risk.  Also associated 
with each exposure type are different breathing rates, expressed as liters per kilogram of body 
weight per day (L/kg-day) for residential exposures or L/kg per 8 hours for worker exposures.  
As recommended by the SJVAPCD, 95th percentile breathing rates are used for all age groups.    
 
Functionally, cancer risk is calculated using the following parameters and formulas: 
Cancer Risk (per million) = CPF x  Inhalation Dose x ASF x ED/AT x  FAH x 106 

Where:  
CPF = Cancer potency factor (mg/kg-day)-1 

  ASF = Age sensitivity factor for specified age group 
  ED = Exposure duration (years) 
  AT = Averaging time for lifetime cancer risk (years) 
  FAH = Fraction of time spent at home (unitless) 
 
Inhalation Dose = Cair x DBR x A x (EF/365) x 10-6 

Where:  
Cair = concentration in air (μg/m3) 
DBR = daily breathing rate (L/kg body weight-day) or 8-hr breathing rate for worker 
A = Inhalation absorption factor 
EF = Exposure frequency (days/year) 
10-6 = Conversion factor 

 
The health risk parameters used in this evaluation are summarized in Tables 1 and 2. 
 
TABLE 1 - Health Risk Parameters used for Cancer Risk Calculations 

 Exposure Type 
 

Infant Child Adult Worker 

Parameter Age Range  3rd Trimester 0<2 2 < 16 16 - 70 > 16 
Cancer Potency Factor (mg/kg-day)-1      
 (refer to Table 2)      

Daily Breathing Rate (L/kg-day)a 361 1,090 745 290 230b 
Inhalation Absorption Factor  1 1 1 1 1 
Averaging Time ((years) 70 70 70 70 70 
Exposure Duration (years) 0.25 2 14 54 40 
Exposure Frequency (days/year) 350 350 350 350 250 
Age Sensitivity Factor 10 10 3 1 1 
Fraction of Time at Home 1.0 1.0 1.0 1.0 - 

a 95th percentile breathing rates for all age groups 
b  Worker 95th percentile 8-hour breathing rate. 
 
Table 2 - Cancer Potency Factors and Reference Exposure Levels 

  Cancer Potency 
Reference Exposure Levels 

(μg/m3) 
  Factor Acute Chronic 

TAC (mg/kg-day)-1 (1-hour) (annual ave) 
DPM 1.10E+00 - 5 

Benzene 1.00E-01 27 3 
Ethylbenzene 8.70E-03 - 2,000 
Formaldehyde 2.10E-02 55 9 
Naphthalene 1.20E-01 - 9 



 

1,3 Butadiene 6.00E-01 660 2 
Aceltaldehyde 1.00E-02 470 140 

Toluene - 37,000 300 

Xylenes - 22,000 700 

 

Non-Cancer Hazard Calculation 
 
Potential non-cancer health hazards from TAC exposure are expressed in terms of a hazard index 
(HI), which is the ratio of the TAC concentration to a reference exposure level (REL).  Non-cancer 
health effects can be acute due to short term TAC exposure (one hour) or chronic due to longer 
term TAC exposure (annual average).  OEHHA has defined acceptable concentration levels for 
contaminants that pose non-cancer health hazards.  TAC concentrations below the REL are not 
expected to cause adverse health impacts, even for sensitive individuals.  The total HI is calculated 
as the sum of the HIs for each TAC evaluated and the total HI is compared to the SJVAPCD 
significance thresholds to determine whether a significant non-cancer health impact from a project 
would occur.  
 
Typically, for projects involving construction or for residential projects locating near roadways 
with substantial TAC emissions, the primary TAC of concern with non-cancer health effects is 
DPM.  For other emission sources, such as gasoline stations, benzene, toluene, and xylenes 
(organic TACs) are of concern with respect acute and chronic non-cancer health effects. 
 
 
 
  



 

Construction Health Risks 
 
 

 
 
 
 

 
 

Rotten Robbie, Manteca, CA

DPM Emissions and Modeling Emission Rates - Without Mitigation
DPM

Modeled Emission
Construction Construction DPM Area DPM Emissions Area Rate

Year Area (ton/year) Source (lb/yr) (lb/hr) (g/s) (m2) (g/s/m2)

2021 Project Site 0.0993 DPM 198.6 0.06046 7.618E-03 7,116 1.07E-06

Operation Hours
hr/day = 9 (7am - 4pm)

days/yr = 365
hours/year = 3285

DPM Emissions and Modeling Emission Rates - With Mitigation
DPM

Modeled Emission
Construction Construction DPM Area DPM Emissions Area Rate

Year Area (ton/year) Source (lb/yr) (lb/hr) (g/s) (m2) (g/s/m2)

2021 Project Site 0.0188 DPM 37.6 0.01145 1.442E-03 7,116 2.03E-07

Operation Hours
hr/day = 9 (7am - 4pm)

days/yr = 365
hours/year = 3285

Rotten Robbie - Construction DPM Modeling Information
AERMOD Risk Modeling Parameters and Maximum Concentrations
Off-Site Residential Receptors (1.5 meter receptor heights)
70-Year Residential Exposure - Infant/Child
Receptor Information
Number of  Receptors 147

Receptor Height = 1.5 meters
Receptor distances = variable  - at nearby residences & workplaces

Meteorological Conditions
SJVAPCD Stockton Arpt Data  2013-2017

Land Use Classification Rural

Wind speed = variable
Wind direction = variable

MEI Maximum Concentrations

Emission Period

DPM Concentration 

(µg/m3)

2021 0.26106



 

 

Rotten Robbie - Maximum Construction Cancer Risk
Residential Receptors (1.5 meter receptor heights)
70-Year Residential Exposure - Infant/Child

Cancer Risk Calculation Method
Cancer Risk (per million) = CPF x  Inhalation Dose x ASF x ED/AT x  FAH x 1.0E6

Where: CPF = Cancer potency factor (mg/kg-day)-1 

ASF = Age sensitivity factor for specified age group
ED = Exposure duration (years)
AT = Averaging time for lifetime cancer risk (years)
FAH = Fraction of time spent at home (unitless)

Inhalation Dose = Cair x DBR x A x (EF/365) x 10-6

Where: Cair = concentration in air (μg/m3)
DBR = daily breathing rate (L/kg body weight-day)
A = Inhalation absorption factor
EF = Exposure frequency (days/year)

10-6 = Conversion factor

Values

Cancer Potency Factors  (mg/kg-day)-1 

TAC CPF
DPM 1.10E+00

Infant/Child Adult
Age --> 3rd Trimester 0 - <2 2 - <16 16 - 70

Parameter
ASF 10 10 3 1

DBR* = 361 1090 745 290
A = 1 1 1 1

EF = 350 350 350 350
ED = 0.25 2 14 54
AT = 70 70 70 70

FAH = 1.00 1.00 1.00 1.00
* 95th percentile breathing rates 

Construction Cancer Risk by Year - Maximum Impact Receptor Location
Maximum - Exposure Information

Exposure Age Annual DPM
Exposure Duration Sensitivity DPM Conc. Cancer Risk

Year Year (years) Age Factor (ug/m3)  (per million)
0 2021 0.25 -0.25 - 0* 10 0.2611 3.55
1 2021 1 1 10 0.2611 42.88
2 2022 1 2 10 0.0000 0.00
4 2023 1 3 3 0.0000 0.00
5 2024 1 4 3 0.0000 0.00
6 2025 1 5 3 0.0000 0.00
7 2026 1 6 3 0.0000 0.00
8 2027 1 7 3 0.0000 0.00
9 2028 1 8 3 0.0000 0.00

10 2029 1 9 3 0.0000 0.00
11 2030 1 10 3 0.0000 0.00
12 2031 1 11 3 0.0000 0.00
13 2032 1 12 3 0.0000 0.00
14 2033 1 13 3 0.0000 0.00
15 2034 1 14 3 0.0000 0.00
16 2035 1 15 3 0.0000 0.00
17 2036 1 16 3 0.0000 0.00
18 2037 1 17 1 0.0000 0.00
19 2038 1 18 1 0.0000 0.00
20 2039 1 19 1 0.0000 0.00
21 2040 1 20 1 0.0000 0.00
.• .• .• .• .• .• .•
.• .• .• .• .• .• .•
.• .• .• .• .• .• .•
65 2085 1 65 1 0.0000 0.00
66 2086 1 66 1 0.0000 0.00
67 2087 1 67 1 0.0000 0.00
68 2088 1 68 1 0.0000 0.00
69 2089 1 69 1 0.0000 0.00
70 2090 1 70 1 0.0000 0.00

Total Increased Cancer Risk 46.43

*  Third trimester of pregnancy



 

 

Rotten Robbie - Maximum Construction Cancer Risk
Residential Receptors (1.5 meter receptor heights)
70-Year Residential Exposure - Adult Exposure

Cancer Risk Calculation Method
Cancer Risk (per million) = CPF x  Inhalation Dose x ASF x ED/AT x  FAH x 1.0E6

Where: CPF = Cancer potency factor (mg/kg-day)-1 

ASF = Age sensitivity factor for specified age group
ED = Exposure duration (years)
AT = Averaging time for lifetime cancer risk (years)
FAH = Fraction of time spent at home (unitless)

Inhalation Dose = Cair x DBR x A x (EF/365) x 10-6

Where: Cair = concentration in air (μg/m3)
DBR = daily breathing rate (L/kg body weight-day)
A = Inhalation absorption factor
EF = Exposure frequency (days/year)

10-6 = Conversion factor

Values
Cancer Potency Factors  (mg/kg-day)-1 

TAC CPF
DPM 1.10E+00

Infant/Child Adult
Age --> 3rd Trimester 0 - <2 2 - <16 16 - 70

Parameter
ASF 10 10 3 1

DBR* = 361 1090 745 290
A = 1 1 1 1

EF = 350 350 350 350
ED = 0.25 2 14 54
AT = 70 70 70 70

FAH = 1.00 1.00 1.00 1.00
* 95th percentile breathing rates 

Construction Cancer Risk by Year - Maximum Impact Receptor Location
Maximum - Adult Exposure Information

Exposure Age Annual DPM
Exposure Duration Sensitivity DPM Conc. Cancer Risk

Year Year (years) Age Factor (ug/m3)  (per million)

1 2021 1 Adult 1 0.2611 1.14
2 2022 1 Adult 1 0.0000 0.00
4 2023 1 Adult 1 0.0000 0.00
5 2024 1 Adult 1 0.0000 0.00
6 2025 1 Adult 1 0.0000 0.00
7 2026 1 Adult 1 0.0000 0.00
8 2027 1 Adult 1 0.0000 0.00
9 2028 1 Adult 1 0.0000 0.00
10 2029 1 Adult 1 0.0000 0.00
11 2030 1 Adult 1 0.0000 0.00
12 2031 1 Adult 1 0.0000 0.00
13 2032 1 Adult 1 0.0000 0.00
14 2033 1 Adult 1 0.0000 0.00
15 2034 1 Adult 1 0.0000 0.00
16 2035 1 Adult 1 0.0000 0.00
17 2036 1 Adult 1 0.0000 0.00
18 2037 1 Adult 1 0.0000 0.00
19 2038 1 Adult 1 0.0000 0.00
20 2039 1 Adult 1 0.0000 0.00
21 2040 1 Adult 1 0.0000 0.00
.• .• .• .• .• .• .•
.• .• .• .• .• .• .•
.• .• .• .• .• .• .•
65 2085 1 Adult 1 0.0000 0.00
66 2086 1 Adult 1 0.0000 0.00
67 2087 1 Adult 1 0.0000 0.00
68 2088 1 Adult 1 0.0000 0.00
69 2089 1 Adult 1 0.0000 0.00
70 2090 1 Adult 1 0.0000 0.00

Total Increased Cancer Risk 1.14



 

 

 
 
 
 
 

Rotten Robbie - Mitigated Construction DPM Modeling Information
AERMOD Risk Modeling Parameters and Maximum Concentrations
Off-Site Residential Receptors (1.5 meter receptor heights)
70-Year Residential Exposure - Infant/Child
Receptor Information
Number of  Receptors 147

Receptor Height = 1.5 meters
Receptor distances = variable  - at nearby residences & workplaces

Meteorological Conditions
SJVAPCD Stockton Arpt Data  2013-2017

Land Use Classification Rural

Wind speed = variable
Wind direction = variable

MEI Maximum Concentrations - Mitigated

Emission Period

DPM Concentration 

(µg/m3)

2021 0.04953

Rotten Robbie - Mitigated Construction DPM Modeling Information
AERMOD Risk Modeling Parameters and Maximum Concentrations
Off-Site Residential Receptors (1.5 meter receptor heights)
70-Year Residential Exposure - Adult Exposure
Receptor Information
Number of  Receptors 147

Receptor Height = 1.5 meters
Receptor distances = variable  - at nearby residences & workplaces

Meteorological Conditions
SJVAPCD Stockton Arpt Data  2013-2017

Land Use Classification Rural

Wind speed = variable
Wind direction = variable

MEI Maximum Concentrations - Mitigated

Emission Period

DPM Concentration 

(µg/m3)

2021 0.04953



 

 

Rotten Robbie - Maximum Construction Cancer Risk - With Mitigation
Residential Receptors (1.5 meter receptor heights)
70-Year Residential Exposure - Infant/Child

Cancer Risk Calculation Method
Cancer Risk (per million) = CPF x  Inhalation Dose x ASF x ED/AT x  FAH x 1.0E6

Where: CPF = Cancer potency factor (mg/kg-day)-1 

ASF = Age sensitivity factor for specified age group
ED = Exposure duration (years)
AT = Averaging time for lifetime cancer risk (years)
FAH = Fraction of time spent at home (unitless)

Inhalation Dose = Cair x DBR x A x (EF/365) x 10-6

Where: Cair = concentration in air (μg/m3)
DBR = daily breathing rate (L/kg body weight-day)
A = Inhalation absorption factor
EF = Exposure frequency (days/year)

10-6 = Conversion factor

Values

Cancer Potency Factors  (mg/kg-day)-1 

TAC CPF
DPM 1.10E+00

Infant/Child Adult
Age --> 3rd Trimester 0 - <2 2 - <16 16 - 70

Parameter
ASF 10 10 3 1

DBR* = 361 1090 745 290
A = 1 1 1 1

EF = 350 350 350 350
ED = 0.25 2 14 54
AT = 70 70 70 70

FAH = 1.00 1.00 1.00 1.00
* 95th percentile breathing rates 

Construction Cancer Risk by Year - Maximum Impact Receptor Location
Maximum - Exposure Information

Exposure Age Annual DPM
Exposure Duration Sensitivity DPM Conc. Cancer Risk

Year Year (years) Age Factor (ug/m3)  (per million)
0 2021 0.25 -0.25 - 0* 10 0.0495 0.67
1 2021 1 1 10 0.0495 8.14
2 2022 1 2 10 0.0000 0.00
4 2023 1 3 3 0.0000 0.00
5 2024 1 4 3 0.0000 0.00
6 2025 1 5 3 0.0000 0.00
7 2026 1 6 3 0.0000 0.00
8 2027 1 7 3 0.0000 0.00
9 2028 1 8 3 0.0000 0.00

10 2029 1 9 3 0.0000 0.00
11 2030 1 10 3 0.0000 0.00
12 2031 1 11 3 0.0000 0.00
13 2032 1 12 3 0.0000 0.00
14 2033 1 13 3 0.0000 0.00
15 2034 1 14 3 0.0000 0.00
16 2035 1 15 3 0.0000 0.00
17 2036 1 16 3 0.0000 0.00
18 2037 1 17 1 0.0000 0.00
19 2038 1 18 1 0.0000 0.00
20 2039 1 19 1 0.0000 0.00
21 2040 1 20 1 0.0000 0.00
.• .• .• .• .• .• .•
.• .• .• .• .• .• .•
.• .• .• .• .• .• .•
65 2085 1 65 1 0.0000 0.00
66 2086 1 66 1 0.0000 0.00
67 2087 1 67 1 0.0000 0.00
68 2088 1 68 1 0.0000 0.00
69 2089 1 69 1 0.0000 0.00
70 2090 1 70 1 0.0000 0.00

Total Increased Cancer Risk 8.8

*  Third trimester of pregnancy



 

 

Rotten Robbie - Maximum Construction Cancer Risk - With Mitigation
Residential Receptors (1.5 meter receptor heights)
70-Year Residential Exposure - Adult Exposure

Cancer Risk Calculation Method
Cancer Risk (per million) = CPF x  Inhalation Dose x ASF x ED/AT x  FAH x 1.0E6

Where: CPF = Cancer potency factor (mg/kg-day)-1 

ASF = Age sensitivity factor for specified age group
ED = Exposure duration (years)
AT = Averaging time for lifetime cancer risk (years)
FAH = Fraction of time spent at home (unitless)

Inhalation Dose = Cair x DBR x A x (EF/365) x 10-6

Where: Cair = concentration in air (μg/m3)
DBR = daily breathing rate (L/kg body weight-day)
A = Inhalation absorption factor
EF = Exposure frequency (days/year)

10-6 = Conversion factor

Values
Cancer Potency Factors  (mg/kg-day)-1 

TAC CPF
DPM 1.10E+00

Infant/Child Adult
Age --> 3rd Trimester 0 - <2 2 - <16 16 - 70

Parameter
ASF 10 10 3 1

DBR* = 361 1090 745 290
A = 1 1 1 1

EF = 350 350 350 350
ED = 0.25 2 14 54
AT = 70 70 70 70

FAH = 1.00 1.00 1.00 1.00
* 95th percentile breathing rates 

Construction Cancer Risk by Year - Maximum Impact Receptor Location
Maximum - Exposure Information

Exposure Age Annual DPM
Exposure Duration Sensitivity DPM Conc. Cancer Risk

Year Year (years) Age Factor (ug/m3)  (per million)

1 2021 1 Adult 1 0.0495 0.22
2 2022 1 Adult 1 0.0000 0.00
4 2023 1 Adult 1 0.0000 0.00
5 2024 1 Adult 1 0.0000 0.00
6 2025 1 Adult 1 0.0000 0.00
7 2026 1 Adult 1 0.0000 0.00
8 2027 1 Adult 1 0.0000 0.00
9 2028 1 Adult 1 0.0000 0.00
10 2029 1 Adult 1 0.0000 0.00
11 2030 1 Adult 1 0.0000 0.00
12 2031 1 Adult 1 0.0000 0.00
13 2032 1 Adult 1 0.0000 0.00
14 2033 1 Adult 1 0.0000 0.00
15 2034 1 Adult 1 0.0000 0.00
16 2035 1 Adult 1 0.0000 0.00
17 2036 1 Adult 1 0.0000 0.00
18 2037 1 Adult 1 0.0000 0.00
19 2038 1 Adult 1 0.0000 0.00
20 2039 1 Adult 1 0.0000 0.00
21 2040 1 Adult 1 0.0000 0.00
.• .• .• .• .• .• .•
.• .• .• .• .• .• .•
.• .• .• .• .• .• .•
65 2085 1 Adult 1 0.0000 0.00
66 2086 1 Adult 1 0.0000 0.00
67 2087 1 Adult 1 0.0000 0.00
68 2088 1 Adult 1 0.0000 0.00
69 2089 1 Adult 1 0.0000 0.00
70 2090 1 Adult 1 0.0000 0.00

Total Increased Cancer Risk 0.22



 

 
 

 
 
 
 
 

 
 

Rotten Robie Manteca - Project Construction
AERMOD Risk Modeling Parameters and Maximum Concentrations
Off-Site Worker Receptors (1.5 meter receptor heights)
40-Year Worker Exposure 

Receptor Information
Number of  Receptors 12

Receptor Height = 1.5 meters
Receptor distances = variable  - at nearby workplaces

Meteorological Conditions
SJVAPCD Stockton Arpt Data  2013-2017

Land Use Classification Rural

Wind speed = variable
Wind direction = variable

Worker MEI Maximum Concentrations
DPM Concentration

Emission Period  (µg/m3)

2021 0.2485

Rotten Robie Manteca - Project Construction - With Mitigation
AERMOD Risk Modeling Parameters and Maximum Concentrations
Off-Site Worker Receptors (1.5 meter receptor heights)
40-Year Worker Exposure 

Receptor Information
Number of  Receptors 12

Receptor Height = 1.5 meters
Receptor distances = variable  - at nearby workplaces

Meteorological Conditions
SJVAPCD Stockton Arpt Data  2013-2017

Land Use Classification Rural

Wind speed = variable
Wind direction = variable

Worker MEI Maximum Concentrations
DPM Concentration

Emission Period  (µg/m3)

2021 0.0472



 

 
 

Rotten Robie Manteca - Project Construction
Maximum Worker Cancer Risk from Project Construction 
at Worker MEI Location
40-Year Off-Site Worker Exposure

Cancer Risk Calculation Method
Cancer Risk (per million) = CPF x  Inhalation Dose x ASF x ED/AT x  FAH x 1.0E6

Where: CPF = Cancer potency factor (mg/kg-day)-1 

ASF = Age sensitivity factor for specified age group
ED = Exposure duration (years)
AT = Averaging time for lifetime cancer risk (years)
FAH = Fraction of time spent at home (unitless)

Inhalation Dose = Cair x WAF x BR x A x (EF/365) x 10-6

Where: Cair = concentration in air (μg/m3)
WAF  = Worker Adjustment Factor (unitless)
          = (24 hrs/8 hrs) x (7 days/5 days) = 4.2 for construction modeling
          = 1.0 for roadway & GDF modeling (continuous emisions)

BR = 8-hour breathing rate for workers
A = Inhalation absorption factor
EF = Exposure frequency (days/year)

10-6 = Conversion factor

Values
Cancer Potency Factors  (mg/kg-day)-1 

TAC CPF
DPM 1.10E+00

Worker
Age --> 16 - 70

Parameter
ASF 1

BR* = 230
A = 1

EF = 250
ED = 40
AT = 70

WAF = 4.2
* 95th percentile worker 8-hr breathing rate

Construction Cancer Risk by Year - Maximum Risk Location*
Maximum - Exposure Information

Exposure Age Annual DPM
Exposure Duration Sensitivity DPM Conc. Cancer Risk

Year (years) Factor (ug/m3)  (per million)
2021 1 1 0.2485 2.58
2022 1 1 0.0000 0.00
2023 1 1 0.0000 0.00
2024 1 1 0.0000 0.00
2025 1 1 0.0000 0.00
2026 1 1 0.0000 0.00
2027 1 1 0.0000 0.00
2028 1 1 0.0000 0.00

.• .• .• .• .•

.• .• .• .• .•
2050 1 1 0.0000 0.00

Total Increased Cancer Risk 2.58
* Maximum occurs south of project site



 

Rotten Robie Manteca - Project Construction - With Mitigation
Maximum Worker Cancer Risk from Project Construction 
at Worker MEI Location
40-Year Off-Site Worker Exposure

Cancer Risk Calculation Method
Cancer Risk (per million) = CPF x  Inhalation Dose x ASF x ED/AT x  FAH x 1.0E6

Where: CPF = Cancer potency factor (mg/kg-day)-1 

ASF = Age sensitivity factor for specified age group
ED = Exposure duration (years)
AT = Averaging time for lifetime cancer risk (years)
FAH = Fraction of time spent at home (unitless)

Inhalation Dose = Cair x WAF x BR x A x (EF/365) x 10-6

Where: Cair = concentration in air (μg/m3)
WAF  = Worker Adjustment Factor (unitless)
          = (24 hrs/8 hrs) x (7 days/5 days) = 4.2 for construction modeling
          = 1.0 for roadway & GDF modeling (continuous emisions)

BR = 8-hour breathing rate for workers
A = Inhalation absorption factor
EF = Exposure frequency (days/year)

10-6 = Conversion factor

Values
Cancer Potency Factors  (mg/kg-day)-1 

TAC CPF
DPM 1.10E+00

Worker
Age --> 16 - 70

Parameter
ASF 1

BR* = 230
A = 1

EF = 250
ED = 40
AT = 70

WAF = 4.2
* 95th percentile worker 8-hr breathing rate

Construction Cancer Risk by Year - Maximum Risk Location*
Maximum - Exposure Information

Exposure Age Annual DPM
Exposure Duration Sensitivity DPM Conc. Cancer Risk

Year (years) Factor (ug/m3)  (per million)
2021 1 1 0.0472 0.49
2022 1 1 0.0000 0.00
2023 1 1 0.0000 0.00
2024 1 1 0.0000 0.00
2025 1 1 0.0000 0.00
2026 1 1 0.0000 0.00
2027 1 1 0.0000 0.00
2028 1 1 0.0000 0.00

.• .• .• .• .•

.• .• .• .• .•
2050 1 1 0.0000 0.00

Total Increased Cancer Risk 0.49
* Maximum occurs south of project site
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Rotten Robbie Fuel Station - Manteca
2022 Fuel Delivery and Customer Heavy Duty Diesel Truck Emissions - DPM

Road Road Modeled Plumea Initiala 
Percent DPMb 

 

Road Segment Segment Road Vertical Vertical Releasea 
of Daily No. of Travel Emission Truck Travel DPM Emissions

Road Segment Length Length Width Height Dispersion Height Trucks Daily Speed Factor Daily Hourly Annual
Segment ID (ft) (m) (ft) (m) (m) (m) (%) Trucks (mph) (g/veh-mi) (g/day) (g/s) (lb/year)

Fuel Delivery Trucks (HDT)
Off-Site Travel
Northbound Airport Way NBFT_DPM 1377 420 12 3.66 1.70 1.83 100% 1.4 25 0.01948 0.007 8.50E-08 5.91E-03
Southbound Airport Way SBFT_DPM 1377 420 12 3.66 1.70 1.83 100% 1.4 25 0.01948 0.007 8.50E-08 5.91E-03
On-Site Travel
On-site Delivery Truck Route OSFT_DPM 556 169 12 3.66 1.70 1.83 100% 1.4 5 0.04590 0.007 8.08E-08 5.62E-03

Customer Heavy Duty Trucks (HDT)
Off-Site Travel
Northbound Airport Way NBCT_DPM 1377 420 12 3.66 1.70 1.83 100% 166 25 0.01948 0.845 9.78E-06 6.80E-01
Southbound Airport Way SBCT_DPM 1377 420 12 3.66 1.70 1.83 100% 166 25 0.01948 0.845 9.78E-06 6.80E-01
On-Site Travel
On-site Customer HD Truck Route OSCT_DPM 496 151 12 3.66 1.70 1.83 100% 166 5 0.04590 0.717 8.30E-06 5.77E-01

a  Line-volume source parameters from SJVAPCD  Guidance for Air Dispersion Modeling .
b Emission factor from CT-EMFAC for running exhaust PM10 emissions in 2022

On-Site Diesel Truck Idle Emissions
Percent  Idle Idle Emissions

Stacka Stacka Stacka Stacka 
of Daily No. of Emission Idle

Height Diameter Velocity Temp Trucks Daily Factor Emissions Hourly Annual

Project Phase (m) (m) (m/s) (oK) (%) Trucks (g/veh-hr) (g/day) (g/s) (lb/year)
On-Site
Fuel Delivery Truck Idle 3.84 0.1 51.71 366 100.0% 1.4 0.22949 0.0829 9.59E-07 6.67E-02

a  Point source parameters from SJVAPCD  Guidance for Air Dispersion Modeling .
b Emission factor from CT-EMFAC for running exhaust PM10 emissions in 2022

Truck Information 
Total Fuel Truck Trips per day = 2.9
Total Fuel Trucks per day = 1.4
Customer Truck Trips per day = 333
Total Customer Trucks per day = 166
Operation Days = 365
Opertion Hours (hrs/day) = 24

Truck Idle DPM Emission Information (2022)
Emission Factor @ 5 mph (g/mi) = 0.04590
HHDT Idle Emission Rate (g/hr) = 0.22949
Idle Time per Truck (min) 15
   Idle emission factor (g/hr) = EF @5 mph (g/mi) * 5 mph

Rotten Robbie Fuel Station - Manteca
2022 Customer Vehicle TAC Emissions - 1,3 Butadiene

Road Road Modeled Plumea Initiala 
Percent  

Road Segment Segment Road Vertical Vertical Releasea 
of Daily No. of Travel 1,3 Butadiene Emission Factorsb 

Customer 1,3 Butadiene Emissions
Road Segment Length Length Width Height Dispersion Height Vehicles Daily Speed Evaporative Exhaust Total Daily Hourly Annual

Segment ID (ft) (m) (ft) (m) (m) (m) (%) Vehicles (mph) (g/veh-hr) (g/veh-mi) (g/veh-mi) (g/veh-mi) (g/day) (g/s) (lb/year)
 

Off-Site Travel  
Northbound Airport Way - South NBAS_BUTA 1377 420 12 2.60 1.21 1.30 38% 780 25 0.00000 0.00000 0.00027 0.00027 0.055 6.38E-07 4.44E-02
Southbound Airport Way - South SBAS_BUTA 1377 420 12 2.60 1.21 1.30 38% 780 25 0.00000 0.00000 0.00027 0.00027 0.055 6.38E-07 4.44E-02
Northbound Airport Way - Central NBAC_BUTA 310 94 12 2.60 1.21 1.30 89% 1,828 25 0.00000 0.00000 0.00027 0.00027 0.029 3.37E-07 2.34E-02
Southbound Airport Way - Central NBAC_BUTA 310 94 12 2.60 1.21 1.30 89% 1,828 25 0.00000 0.00000 0.00027 0.00027 0.029 3.37E-07 2.34E-02
Northbound Airport Way - North NBAN_BUTA 1315 401 12 2.60 1.21 1.30 51% 1,047 25 0.00000 0.00000 0.00027 0.00027 0.071 8.18E-07 5.69E-02
Southbound Airport Way - North SBAN_BUTA 1315 401 12 2.60 1.21 1.30 51% 1,047 25 0.00000 0.00000 0.00027 0.00027 0.071 8.18E-07 5.69E-02
Eastbound Wawona Ave EBW_BUTA 1631 497 12 2.60 1.21 1.30 11% 226 25 0.00000 0.00000 0.00027 0.00027 0.019 2.19E-07 1.52E-02
Eastbound Wawona Ave WBW_BUTA 1631 497 12 2.60 1.21 1.30 11% 226 25 0.00000 0.00000 0.00027 0.00027 0.019 2.19E-07 1.52E-02

 
On-Site Travel  
Customer Vehicles - Wawona Ave OSW_BUTA 678 207 12 2.60 1.21 1.30 11% 226 5 0.00000 0.00000 0.00115 0.00115 0.033 3.86E-07 2.68E-02
Customer Vehicles - Airport Way OSA_BUTA 466 142 12 2.60 1.21 1.30 89% 1,828 5 0.00000 0.00000 0.00115 0.00115 0.186 2.15E-06 1.49E-01

 
a  Line-volume source parameters based on EPA 2015
b Emission factor from CT-EMFAC for running exhaust PM10 emissions in 2022

Vehicle Information 
Customer Vehicle Trips per day = 4,107
Total Customer Vehicles per day = 2,054
Operation Days = 365
Opertion Hours (hrs/day) = 24

References
EPA 2015 - Transportation Conformity Guidance for Quantitative Hot-spot Analyses in PM2.5 and PM10 nonattainment and maintenance Areas , November 2015



 

 
 
 

 
 
 

 
 
 

Rotten Robbie Fuel Station - Manteca
2022 Customer Vehicle TAC Emissions - Acetaldehyde

Road Road Modeled Plumea Initiala 
Percent  

Road Segment Segment Road Vertical Vertical Releasea 
of Daily No. of Travel Acetaldehyde Emission Factorsb 

Customer Acetaldehyde Emissions
Road Segment Length Length Width Height Dispersion Height Vehicles Daily Speed Evaporative Exhaust Total Daily Hourly Annual

Segment ID (ft) (m) (ft) (m) (m) (m) (%) Vehicles (mph) (g/veh-hr) (g/veh-mi) (g/veh-mi) (g/veh-mi) (g/day) (g/s) (lb/year)
 

Off-Site Travel  
Northbound Airport Way - South NBAS_ACET 1377 420 12 2.60 1.21 1.30 38% 780 25 0.00000 0.00000 0.00045 0.00045 0.091 1.06E-06 7.35E-02
Southbound Airport Way - South SBAS_ACET 1377 420 12 2.60 1.21 1.30 38% 780 25 0.00000 0.00000 0.00045 0.00045 0.091 1.06E-06 7.35E-02
Northbound Airport Way - Central NBAC_ACET 310 94 12 2.60 1.21 1.30 89% 1,828 25 0.00000 0.00000 0.00045 0.00045 0.048 5.58E-07 3.88E-02
Southbound Airport Way - Central NBAC_ACET 310 94 12 2.60 1.21 1.30 89% 1,828 25 0.00000 0.00000 0.00045 0.00045 0.048 5.58E-07 3.88E-02
Northbound Airport Way - North NBAN_ACET 1315 401 12 2.60 1.21 1.30 51% 1,047 25 0.00000 0.00000 0.00045 0.00045 0.117 1.36E-06 9.42E-02
Southbound Airport Way - North SBAN_ACET 1315 401 12 2.60 1.21 1.30 51% 1,047 25 0.00000 0.00000 0.00045 0.00045 0.117 1.36E-06 9.42E-02
Eastbound Wawona Ave EBW_ACET 1631 497 12 2.60 1.21 1.30 11% 226 25 0.00000 0.00000 0.00045 0.00045 0.031 3.63E-07 2.52E-02
Eastbound Wawona Ave WBW_ACET 1631 497 12 2.60 1.21 1.30 11% 226 25 0.00000 0.00000 0.00045 0.00045 0.031 3.63E-07 2.52E-02

 
On-Site Travel  
Customer Vehicles - Wawona Ave OSW_ACET 678 207 12 2.60 1.21 1.30 11% 226 5 0.00000 0.00000 0.00231 0.00231 0.067 7.76E-07 5.40E-02
Customer Vehicles - Airport Way OSA_ACET 466 142 12 2.60 1.21 1.30 89% 1,828 5 0.00000 0.00000 0.00231 0.00231 0.373 4.32E-06 3.00E-01

 
a  Line-volume source parameters based on EPA 2015
b Emission factor from CT-EMFAC for running exhaust PM10 emissions in 2022

Vehicle Information 
Customer Vehicle Trips per day = 4,107
Total Customer Vehicles per day = 2,054
Operation Days = 365
Opertion Hours (hrs/day) = 24

References
EPA 2015 - Transportation Conformity Guidance for Quantitative Hot-spot Analyses in PM2.5 and PM10 nonattainment and maintenance Areas , November 2015

Rotten Robbie Fuel Station - Manteca
2022 Customer Vehicle TAC Emissions - Benzene

Road Road Modeled Plumea Initiala 
Percent  

Road Segment Segment Road Vertical Vertical Releasea 
of Daily No. of Travel Benzene Emission Factorsb 

Customer Benzene Emissions
Road Segment Length Length Width Height Dispersion Height Vehicles Daily Speed Evaporative Exhaust Total Daily Hourly Annual

Segment ID (ft) (m) (ft) (m) (m) (m) (%) Vehicles (mph) (g/veh-hr) (g/veh-mi) (g/veh-mi) (g/veh-mi) (g/day) (g/s) (lb/year)
 

Off-Site Travel  
Northbound Airport Way - South NBAS_BENZ 1377 420 12 2.60 1.21 1.30 38% 780 25 0.01747 0.00070 0.00123 0.00193 0.392 4.54E-06 3.16E-01
Southbound Airport Way - South SBAS_BENZ 1377 420 12 2.60 1.21 1.30 38% 780 25 0.01747 0.00070 0.00123 0.00193 0.392 4.54E-06 3.16E-01
Northbound Airport Way - Central NBAC_BENZ 310 94 12 2.60 1.21 1.30 89% 1,828 25 0.01747 0.00070 0.00123 0.00193 0.207 2.39E-06 1.66E-01
Southbound Airport Way - Central SBAC_BENZ 310 94 12 2.60 1.21 1.30 89% 1,828 25 0.01747 0.00070 0.00123 0.00193 0.207 2.39E-06 1.66E-01
Northbound Airport Way - North NBAN_BENZ 1315 401 12 2.60 1.21 1.30 51% 1,047 25 0.01747 0.00070 0.00123 0.00193 0.503 5.82E-06 4.05E-01
Southbound Airport Way - North SBAN_BENZ 1315 401 12 2.60 1.21 1.30 51% 1,047 25 0.01747 0.00070 0.00123 0.00193 0.503 5.82E-06 4.05E-01
Eastbound Wawona Ave EBW_BENZ 1631 497 12 2.60 1.21 1.30 11% 226 25 0.01747 0.00070 0.00123 0.00193 0.135 1.56E-06 1.08E-01
Eastbound Wawona Ave WBW_BENZ 1631 497 12 2.60 1.21 1.30 11% 226 25 0.01747 0.00070 0.00123 0.00193 0.135 1.56E-06 1.08E-01

 
On-Site Travel  
Customer Vehicles - Wawona Ave OSW_BENZ 678 207 12 2.60 1.21 1.30 11% 226 5 0.01747 0.00349 0.00528 0.00878 0.255 2.95E-06 2.05E-01
Customer Vehicles - Airport Way OSA_BENZ 466 142 12 2.60 1.21 1.30 89% 1,828 5 0.01747 0.00349 0.00528 0.00878 1.417 1.64E-05 1.14E+00

 
a  Line-volume source parameters based on EPA 2015
b Emission factor from CT-EMFAC for running exhaust PM10 emissions in 2022

Vehicle Information 
Customer Vehicle Trips per day = 4,107
Total Customer Vehicles per day = 2,054
Operation Days = 365
Opertion Hours (hrs/day) = 24

References
EPA 2015 - Transportation Conformity Guidance for Quantitative Hot-spot Analyses in PM2.5 and PM10 nonattainment and maintenance Areas , November 2015

Rotten Robbie Fuel Station - Manteca
2022 Customer Vehicle TAC Emissions - DPM

Road Road Modeled Plumea Initiala 
Percent  

Road Segment Segment Road Vertical Vertical Releasea 
of Daily No. of Travel DPM Emission Factorsb 

Customer DPM Emissions
Road Segment Length Length Width Height Dispersion Height Vehicles Daily Speed Evaporative Exhaust Total Daily Hourly Annual

Segment ID (ft) (m) (ft) (m) (m) (m) (%) Vehicles (mph) (g/veh-hr) (g/veh-mi) (g/veh-mi) (g/veh-mi) (g/day) (g/s) (lb/year)
 

Off-Site Travel  
Northbound Airport Way - South NBAS_DPM 1377 420 12 2.60 1.21 1.30 38% 780 25 0.00000 0.00000 0.00071 0.00071 0.145 1.68E-06 1.17E-01
Southbound Airport Way - South SBAS_DPM 1377 420 12 2.60 1.21 1.30 38% 780 25 0.00000 0.00000 0.00071 0.00071 0.145 1.68E-06 1.17E-01
Northbound Airport Way - Central NBAC_DPM 310 94 12 2.60 1.21 1.30 89% 1,828 25 0.00000 0.00000 0.00071 0.00071 0.077 8.85E-07 6.16E-02
Southbound Airport Way - Central SBAC_DPM 310 94 12 2.60 1.21 1.30 89% 1,828 25 0.00000 0.00000 0.00071 0.00071 0.077 8.85E-07 6.16E-02
Northbound Airport Way - North NBAN_DPM 1315 401 12 2.60 1.21 1.30 51% 1,047 25 0.00000 0.00000 0.00071 0.00071 0.186 2.15E-06 1.50E-01
Southbound Airport Way - North SBAN_DPM 1315 401 12 2.60 1.21 1.30 51% 1,047 25 0.00000 0.00000 0.00071 0.00071 0.186 2.15E-06 1.50E-01
Eastbound Wawona Ave EBW_DPM 1631 497 12 2.60 1.21 1.30 11% 226 25 0.00000 0.00000 0.00071 0.00071 0.050 5.76E-07 4.00E-02
Eastbound Wawona Ave WBW_DPM 1631 497 12 2.60 1.21 1.30 11% 226 25 0.00000 0.00000 0.00071 0.00071 0.050 5.76E-07 4.00E-02

 
On-Site Travel  
Customer Vehicles - Wawona Ave OSW_DPM 678 207 12 2.60 1.21 1.30 11% 226 5 0.00000 0.00000 0.00198 0.00198 0.057 6.65E-07 4.62E-02
Customer Vehicles - Airport Way OSA_DPM 466 142 12 2.60 1.21 1.30 89% 1,828 5 0.00000 0.00000 0.00198 0.00198 0.320 3.70E-06 2.57E-01

 
a  Line-volume source parameters based on EPA 2015
b Emission factor from CT-EMFAC for running exhaust PM10 emissions in 2022

Vehicle Information 
Customer Vehicle Trips per day = 4,107
Total Customer Vehicles per day = 2,054
Operation Days = 365
Opertion Hours (hrs/day) = 24

References
EPA 2015 - Transportation Conformity Guidance for Quantitative Hot-spot Analyses in PM2.5 and PM10 nonattainment and maintenance Areas , November 2015



 

 
 
 

 
 
 

 
 

Rotten Robbie Fuel Station - Manteca
2022 Customer Vehicle TAC Emissions - Ethylbenzene

Road Road Modeled Plumea Initiala 
Percent  

Road Segment Segment Road Vertical Vertical Releasea 
of Daily No. of Travel Ethylbenzene Emission Factorsb 

Customer Ethyl Benzene Emissions
Road Segment Length Length Width Height Dispersion Height Vehicles Daily Speed Evaporative Exhaust Total Daily Hourly Annual

Segment ID (ft) (m) (ft) (m) (m) (m) (%) Vehicles (mph) (g/veh-hr) (g/veh-mi) (g/veh-mi) (g/veh-mi) (g/day) (g/s) (lb/year)
 

Off-Site Travel  
Northbound Airport Way - South NBAS_ETHB 1377 420 12 2.60 1.21 1.30 38% 780 25 0.02865 0.00115 0.00052 0.00166 0.338 3.92E-06 2.72E-01
Southbound Airport Way - South SBAS_ETHB 1377 420 12 2.60 1.21 1.30 38% 780 25 0.02865 0.00115 0.00052 0.00166 0.338 3.92E-06 2.72E-01
Northbound Airport Way - Central NBAC_ETHB 310 94 12 2.60 1.21 1.30 89% 1,828 25 0.02865 0.00115 0.00052 0.00166 0.178 2.06E-06 1.43E-01
Southbound Airport Way - Central NBAC_ETHB 310 94 12 2.60 1.21 1.30 89% 1,828 25 0.02865 0.00115 0.00052 0.00166 0.178 2.06E-06 1.43E-01
Northbound Airport Way - North NBAN_ETHB 1315 401 12 2.60 1.21 1.30 51% 1,047 25 0.02865 0.00115 0.00052 0.00166 0.433 5.02E-06 3.49E-01
Southbound Airport Way - North SBAN_ETHB 1315 401 12 2.60 1.21 1.30 51% 1,047 25 0.02865 0.00115 0.00052 0.00166 0.433 5.02E-06 3.49E-01
Eastbound Wawona Ave EBW_ETHB 1631 497 12 2.60 1.21 1.30 11% 226 25 0.02865 0.00115 0.00052 0.00166 0.116 1.34E-06 9.33E-02
Eastbound Wawona Ave WBW_ETHB 1631 497 12 2.60 1.21 1.30 11% 226 25 0.02865 0.00115 0.00052 0.00166 0.116 1.34E-06 9.33E-02

 
On-Site Travel  
Customer Vehicles - Wawona Ave OSW_ETHB 678 207 12 2.60 1.21 1.30 11% 226 5 0.02865 0.00573 0.00218 0.00791 0.230 2.66E-06 1.85E-01
Customer Vehicles - Airport Way OSA_ETHB 466 142 12 2.60 1.21 1.30 89% 1,828 5 0.02865 0.00573 0.00218 0.00791 1.278 1.48E-05 1.03E+00

 
a  Line-volume source parameters based on EPA 2015
b Emission factor from CT-EMFAC for running exhaust PM10 emissions in 2022

Vehicle Information 
Customer Vehicle Trips per day = 4,107
Total Customer Vehicles per day = 2,054
Operation Days = 365
Opertion Hours (hrs/day) = 24

References
EPA 2015 - Transportation Conformity Guidance for Quantitative Hot-spot Analyses in PM2.5 and PM10 nonattainment and maintenance Areas , November 2015

Rotten Robbie Fuel Station - Manteca
2022 Customer Vehicle TAC Emissions - Formaldehyde

Road Road Modeled Plumea Initiala 
Percent  

Road Segment Segment Road Vertical Vertical Releasea 
of Daily No. of Travel Formaldehyde Emission Factorsb 

Customer Formaldehyde Emissions
Road Segment Length Length Width Height Dispersion Height Vehicles Daily Speed Evaporative Exhaust Total Daily Hourly Annual

Segment ID (ft) (m) (ft) (m) (m) (m) (%) Vehicles (mph) (g/veh-hr) (g/veh-mi) (g/veh-mi) (g/veh-mi) (g/day) (g/s) (lb/year)
 

Off-Site Travel  
Northbound Airport Way - South NBAS_FORM 1377 420 12 2.60 1.21 1.30 38% 780 25 0.00000 0.00000 0.00134 0.00134 0.272 3.15E-06 2.19E-01
Southbound Airport Way - South SBAS_FORM 1377 420 12 2.60 1.21 1.30 38% 780 25 0.00000 0.00000 0.00134 0.00134 0.272 3.15E-06 2.19E-01
Northbound Airport Way - Central NBAC_FORM 310 94 12 2.60 1.21 1.30 89% 1,828 25 0.00000 0.00000 0.00134 0.00134 0.144 1.66E-06 1.16E-01
Southbound Airport Way - Central NBAC_FORM 310 94 12 2.60 1.21 1.30 89% 1,828 25 0.00000 0.00000 0.00134 0.00134 0.144 1.66E-06 1.16E-01
Northbound Airport Way - North NBAN_FORM 1315 401 12 2.60 1.21 1.30 51% 1,047 25 0.00000 0.00000 0.00134 0.00134 0.349 4.04E-06 2.81E-01
Southbound Airport Way - North SBAN_FORM 1315 401 12 2.60 1.21 1.30 51% 1,047 25 0.00000 0.00000 0.00134 0.00134 0.349 4.04E-06 2.81E-01
Eastbound Wawona Ave EBW_FORM 1631 497 12 2.60 1.21 1.30 11% 226 25 0.00000 0.00000 0.00134 0.00134 0.093 1.08E-06 7.51E-02
Eastbound Wawona Ave WBW_FORM 1631 497 12 2.60 1.21 1.30 11% 226 25 0.00000 0.00000 0.00134 0.00134 0.093 1.08E-06 7.51E-02

 
On-Site Travel  
Customer Vehicles - Wawona Ave OSW_FORM 678 207 12 2.60 1.21 1.30 11% 226 5 0.00000 0.00000 0.00648 0.00648 0.188 2.18E-06 1.51E-01
Customer Vehicles - Airport Way OSA_FORM 466 142 12 2.60 1.21 1.30 89% 1,828 5 0.00000 0.00000 0.00648 0.00648 1.046 1.21E-05 8.42E-01

 
a  Line-volume source parameters based on EPA 2015
b Emission factor from CT-EMFAC for running exhaust PM10 emissions in 2022

Vehicle Information 
Customer Vehicle Trips per day = 4,107
Total Customer Vehicles per day = 2,054
Operation Days = 365
Opertion Hours (hrs/day) = 24

References
EPA 2015 - Transportation Conformity Guidance for Quantitative Hot-spot Analyses in PM2.5 and PM10 nonattainment and maintenance Areas , November 2015

Rotten Robbie Fuel Station - Manteca
2022 Customer Vehicle TAC Emissions - Naphthalene

Road Road Modeled Plumea Initiala 
Percent  

Road Segment Segment Road Vertical Vertical Releasea 
of Daily No. of Travel Formaldehyde Emission Factorsb 

Customer Naphthalene Emissions
Road Segment Length Length Width Height Dispersion Height Vehicles Daily Speed Evaporative Exhaust Total Daily Hourly Annual

Segment ID (ft) (m) (ft) (m) (m) (m) (%) Vehicles (mph) (g/veh-hr) (g/veh-mi) (g/veh-mi) (g/veh-mi) (g/day) (g/s) (lb/year)
 

Off-Site Travel  
Northbound Airport Way - South NBAS_NAPH 1377 420 12 2.60 1.21 1.30 38% 780 25 0.00000 0.00000 0.00003 0.00003 0.007 7.78E-08 5.41E-03
Southbound Airport Way - South SBAS_NAPH 1377 420 12 2.60 1.21 1.30 38% 780 25 0.00000 0.00000 0.00003 0.00003 0.007 7.78E-08 5.41E-03
Northbound Airport Way - Central NBAC_NAPH 310 94 12 2.60 1.21 1.30 89% 1,828 25 0.00000 0.00000 0.00003 0.00003 0.004 4.10E-08 2.85E-03
Southbound Airport Way - Central NBAC_NAPH 310 94 12 2.60 1.21 1.30 89% 1,828 25 0.00000 0.00000 0.00003 0.00003 0.004 4.10E-08 2.85E-03
Northbound Airport Way - North NBAN_NAPH 1315 401 12 2.60 1.21 1.30 51% 1,047 25 0.00000 0.00000 0.00003 0.00003 0.009 9.96E-08 6.93E-03
Southbound Airport Way - North SBAN_NAPH 1315 401 12 2.60 1.21 1.30 51% 1,047 25 0.00000 0.00000 0.00003 0.00003 0.009 9.96E-08 6.93E-03
Eastbound Wawona Ave EBW_NAPH 1631 497 12 2.60 1.21 1.30 11% 226 25 0.00000 0.00000 0.00003 0.00003 0.002 2.67E-08 1.85E-03
Eastbound Wawona Ave WBW_NAPH 1631 497 12 2.60 1.21 1.30 11% 226 25 0.00000 0.00000 0.00003 0.00003 0.002 2.67E-08 1.85E-03

 
On-Site Travel  
Customer Vehicles - Wawona Ave OSW_NAPH 678 207 12 3.66 1.70 1.83 11% 226 5 0.00000 0.00000 0.00014 0.00014 0.004 4.77E-08 3.32E-03
Customer Vehicles - Airport Way OSA_NAPH 466 142 12 3.66 1.70 1.83 89% 1,828 5 0.00000 0.00000 0.00014 0.00014 0.023 2.65E-07 1.84E-02

 
a  Line-volume source parameters based on EPA 2015
b Emission factor from CT-EMFAC for running exhaust PM10 emissions in 2022

Vehicle Information 
Customer Vehicle Trips per day = 4,107
Total Customer Vehicles per day = 2,054
Operation Days = 365
Opertion Hours (hrs/day) = 24

References
EPA 2015 - Transportation Conformity Guidance for Quantitative Hot-spot Analyses in PM2.5 and PM10 nonattainment and maintenance Areas , November 2015



 

 
 
 
 
 

 
 
 

Name

Applicability

Author or updater Last Update
Facility: Rotten Robbie Gas Fueling Station
ID#: 1014 S. Airport Road, Manteca
Project #:

Inputs gal/day gal/yr

13,000 4,745,000

1,000 gal /hr  1,000 gal /yr

Gasoline Throughput 5.42E-01 4.75E+03
Application Type Type #

EVR Phase I and EVR Phase 
II Installed Underground Tank

9

Vapor Tank Filling Loss VOC 0.08 4.55E-02 3.99E+02
Vehicle Refueling VOC 0.42 2.28E-01 1.99E+03
Breathing Loss VOC 0.03 1.35E-02 1.19E+02
Spillage VOC 0.42 2.28E-01 1.99E+03
Total VOC 0.95 5.14E-01 4.50E+03
References:

1 2 3 4 5 6 7 8 9 10 11 12

Phase 1 and 
Phase II 
Exempt 

Aboveground 
tank

Non-EVR 
Phase I and 

Phase II 
Exempt 

Aboveground 
tank

EVR Phase I 
and Phase II 

Exempt 
Aboveground 

tank

Non-EVR 
Phase I and 

Non-EVR 
Phase II 
Installed 

Aboveground 
tank

EVR Phase I 
and Non-EVR 

Phase II 
Installed (or 

Phase II 
Exempt Due to 

ORVR) 
Aboveground 

tank

EVR Phase I 
and EVR 

Phase II (VR-
501 only) 
Installed 

Aboveground 
tank

Phase I and 
Phase II 
Exempt 

Underground 
Tank

EVR Phase I 
and Phase II 

Exempt 
Underground 

Tank

EVR Phase I 
and EVR 
Phase II 
Installed 

Underground 
Tank

EVR Phase I 
and Non-EVR 

Phase II 
Installed (or 

Phase II 
Exempt Due 

to ORVR/E85) 
Underground 

Tank

Non-EVR 
Phase I and 

Phase II 
Exempt 

Underground 
Tank

Non-EVR 
Phase I and 

Non-EVR 
Phase II 
Installed 

Underground 
Tank

Process
Tank Filling Loss 8.4 0.42 0.17 0.42 0.17 0.17 8.4 0.084 0.084 0.084 0.42 0.42
Vehicle Refueling 8.4 8.4 8.4 0.42 0.42 0.38 8.4 8.4 0.42 0.42 8.4 0.42
Breathing Loss 2.1 0.053 0.053 0.053 0.053 0.053 0.84 0.025 0.025 0.025 0.025 0.025
Vapor VOC EF 18.90 8.87 8.62 0.89 0.64 0.60 17.64 8.51 0.53 0.53 8.85 0.87
Spillage 0.61 0.42 0.42 0.42 0.42 0.42 0.61 0.61 0.42 0.42 0.61 0.42
Total VOC 19.51 9.29 9.04 1.31 1.06 1.02 18.25 9.12 0.95 0.95 9.46 1.29

Gasoline Dispensing Operations VOC Calculator
Use this spreadsheet to calculate VOC emissions from gasoline dispensing operations. Entries 

required in yellow areas, output in grey areas.

Matthew Cegielski May 1, 2018

* The emission factors are derived from Appendix A in the 1997 CAPCOA Air Toxics "Hot Spots" Program document, Gasoline Service 
Station Industrywide Risk Asessment Guidelines . 

lb VOC/1,000 gal

Formula 

Enter the change in gas station throughput in units of 
gallons/day and gallons/yr.  Select the Phase I and 
Phase II type using the drop down provided.  VOC 
emissions are calculated by the multiplication of 

Throughput Rates and Emission Factors.  

Substances 
 lb VOC/   
1,000 gal LB/HR LB/YR

Name

Applicability

Author or updater Last Update
Facility: Rotten Robbie Gas Fueling Station
ID#: 1014 S. Airport Road, Manteca
Project #:

Inputs lb /hr  lb /yr

VOC Rate 4.55E-02 3.99E+02

Benzene 71432 3.00E-03 1.37E-04 1.20E+00
Ethyl Benzene 100414 1.60E-02 7.28E-04 6.38E+00
Toluene 108883 8.00E-02 3.64E-03 3.19E+01
Xylenes 1330207 2.40E-02 1.09E-03 9.57E+00

References:
* The emission factors are derived from the table, "Content of Reformulated Gasoline", in the 1997 CAPCOA Air Toxics "Hot Spots" 
Program document, Gasoline Service Station Industrywide Risk Asessment Guidelines . 

Formula 

 Emissions are calculated by the multiplication of VOC 
Rates and Emission Factors.

Gasoline Dispensing Operations VOC from Vapor Tank 
Filling Loss

Substances CAS#   lbs/ lb VOC LB/HR LB/YR

Use this spreadsheet for vapor VOC emissions from Vapor Tank Filling Loss. Entries 
required in yellow areas, output in grey areas.

Matthew Cegielski December 8, 2016



 

 
 
 
 

 

Name

Applicability

Author or updater Last Update
Facility: Rotten Robbie Gas Fueling Station
ID#: 1014 S. Airport Road, Manteca
Project #:

Inputs lb /hr  lb /yr

VOC Rate 1.35E-02 1.19E+02

Benzene 71432 3.00E-03 4.06E-05 3.56E-01
Ethyl Benzene 100414 1.60E-02 2.17E-04 1.90E+00
Toluene 108883 8.00E-02 1.08E-03 9.49E+00
Xylenes 1330207 2.40E-02 3.25E-04 2.85E+00

References:

LB/HR LB/YR

* The emission factors are derived from the table, "Content of Reformulated Gasoline", in the 1997 CAPCOA Air Toxics "Hot Spots" 
Program document, Gasoline Service Station Industrywide Risk Asessment Guidelines . 

Gasoline Dispensing Operations VOC from Vapor 
Breathing Loss

Use this spreadsheet for vapor VOC emissions from Vapor Breathing Loss. Entries 
required in yellow areas, output in grey areas.

Matthew Cegielski December 8, 2016

Formula 

 Emissions are calculated by the multiplication of VOC 
Rates and Emission Factors.

Substances CAS#   lbs/ lb VOC

Name

Applicability

Author or updater Last Update
Facility: Rotten Robbie Gas Fueling Station
ID#: 1014 S. Airport Road, Manteca
Project #:

Inputs lb /hr  lb /yr

VOC Rate 2.28E-01 1.99E+03

Benzene 71432 3.00E-03 6.83E-04 5.98E+00
Ethyl Benzene 100414 1.60E-02 3.64E-03 3.19E+01
Toluene 108883 8.00E-02 1.82E-02 1.59E+02
Xylenes 1330207 2.40E-02 5.46E-03 4.78E+01

References:

LB/HR LB/YR

* The emission factors are derived from the table, "Content of Reformulated Gasoline", in the 1997 CAPCOA Air Toxics "Hot Spots" 
Program document, Gasoline Service Station Industrywide Risk Asessment Guidelines . 

Gasoline Dispensing Operations VOC from Vapor Vehicle 
Refueling

Use this spreadsheet for vapor VOC emissions from Vapor Vehicle Refueling. Entries 
required in yellow areas, output in grey areas.

Matthew Cegielski December 8, 2016

Formula 

 Emissions are calculated by the multiplication of VOC 
Rates and Emission Factors.

Substances CAS#   lbs/ lb VOC



 

 
 
 
Total 

 
 
 
 
 

 
 

Name

Applicability

Author or updater Last Update
Facility: Rotten Robbie Gas Fueling Station
ID#: 1014 S. Airport Road, Manteca
Project #:

Inputs lb /hr  lb/yr

VOC Rate 2.28E-01 1.99E+03

Benzene 71432 1.00E-02 2.28E-03 1.99E+01
Ethyl Benzene 100414 1.60E-02 3.64E-03 3.19E+01
Toluene 108883 8.00E-02 1.82E-02 1.59E+02
Xylenes 1330207 2.40E-02 5.46E-03 4.78E+01

References:

December 8, 2016

* The emission factors are derived from the table, "Content of Reformulated Gasoline", in the 1997 CAPCOA Air Toxics "Hot Spots" 
Program document, Gasoline Service Station Industrywide Risk Asessment Guidelines . 

Gasoline Dispensing Operations VOC from Liquid 

Substances CAS#
 lbs/ liquid 

vapor LB/HR LB/YR

Formula 

 Emissions are calculated by the multiplication of VOC 
Rates and Emission Factors.

Use this spreadsheet for liquid VOC emissions from gasoline dispensing operations' 
spillage processes. Entries required in yellow areas, output in grey areas.

Matthew Cegielski

Benzene 71432 3.13E-03 2.75E+01
Ethyl Benzene 100414 8.22E-03 7.20E+01
Toluene 108883 4.11E-02 3.60E+02
Xylenes 1330207 1.23E-02 1.08E+02

Substances CAS# LB/HR LB/YR

Gasoline Dispensing Vehicle Spillage
Vehicle Refueling and 

hose permeation Breathing loss Loading loss
Operation Inputs

SOURCE ID: 1. SPILL 2. REFUEL 3. BREATHE 4. LOAD

EMISSION FACTOR:
Rotten Robbie VOC 
Liquid Speciation

Rotten Robbie VOC 
Vapor

Rotten Robbie 
VOC Vapor

Rotten Robbie 
VOC Vapor

SOURCE TYPE: VOLUME VOLUME POINT POINT
RELEASE HEIGHT: 0 M 1 M 3.66 M 3.66 M
EMISSION RATE: 1 G/S 1 G/S 1 G/S 1 G/S
LENGTH OF SIDE: 6.5 M 6.5 M — —
INITIAL LATERAL 1.51 M 1.51 M — —
DIMENSION:
INITIAL VERTICAL 1.86 M 1.86 M — —
DIMENSION:
GAS EXIT — — 288.7 1 K 291K
TEMPERATURE:
STACK INSIDE — — 0.0508 M .0508 M
DIAMETER:
GAS EXIT VELOCITY: — — .000106 M/S 0.00035 M/S
GAS EXIT FLOW RATE: — — .0005 CFM 0.0015 CFM



 

 
 

 
 
 

Rotten Robie Manteca. - Project Operation
AERMOD Risk Modeling Parameters, Maximum TAC Concentrations & Non-Cancer Health Effects
Off-Site Residential & Worker Receptors - 1.5 meter Receptor Heights

Receptor Information
Number of  Receptors 147

Receptor Height = 1.5 meters

Receptor distances = variable  - at nearby residences & workplaces

Meteorological Conditions
SJVAPCD Stockton Arpt Data  2013-2017

Land Use Classification rural

Wind speed = variable
Wind direction = variable

Residential MEI Concentrations 

TAC Concentration (µg/m3)
2021 2022

TAC
Max Period 

Average
Max Period 

Average
DPM 0.00000 0.00256

Benzene 0.00000 0.06582
Ethylbenzene 0.00000 0.17607
Formaldehyde 0.00000 0.00260
Naphthalene 0.00000 0.00006

1,3 Butadiene 0.00000 0.00048
Aceltaldehyde 0.00000 0.00091

2021 - Maximum Non-Cancer Health Effects 2022 - Non-Cancer Health Effects

Maximum Concentration  Maximum Concentration  
Period Ave 1-Hour Hazard Index Period Ave 1-Hour Hazard Index

TAC (µg/m3) (µg/m3) Chronic Acute TAC (µg/m3) (µg/m3) Chronic Acute
DPM 0.261060 - 5.22E-02 - DPM 0.00595 - 1.19E-03 -

Benzene - - - - Benzene 0.07178 2.84961 2.39E-02 1.06E-01
Ethylbenzene - - - - Ethylbenzene 0.17693 - 8.85E-05 -
Formaldehyde - - - - Formaldehyde 0.00394 0.0680798 4.38E-04 1.24E-03
Naphthalene - - - - Naphthalene 0.00009 - 9.91E-06 -

1,3 Butadiene - - - - 1,3 Butadiene 0.00073 0.0122963 3.63E-04 1.86E-05
Aceltaldehyde - - - - Aceltaldehyde 0.00138 0.0241349 9.89E-06 5.14E-05

Toluene - - - - Toluene 0.86643 33.113 2.89E-03 8.95E-04
Xylenes - - - - Xylenes 0.25978 9.92838 3.71E-04 4.51E-04
Total 0.05 0.000 Total 0.029 0.108

* Maximum for all receptors (residential and worker) * Maximum for all receptors (residential and worker)



 

 
 
 

Rotten Robie Manteca - Project Operation
Maximum Residential Cancer Risk from Project Operation
at Residential MEI Location
70-Year Residential Exposure

Cancer Risk Calculation Method
Cancer Risk (per million) = CPF x  Inhalation Dose x ASF x ED/AT x  FAH x 1.0E6

Where: CPF = Cancer potency factor (mg/kg-day)-1 

ASF = Age sensitivity factor for specified age group
ED = Exposure duration (years)
AT = Averaging time for lifetime cancer risk (years)
FAH = Fraction of time spent at home (unitless)

Inhalation Dose = Cair x DBR x A x (EF/365) x 10-6

Where: Cair = concentration in air (μg/m3)
DBR = daily breathing rate (L/kg body weight-day)
A = Inhalation absorption factor
EF = Exposure frequency (days/year)

10-6 = Conversion factor
Values

Infant/Child Adult
Age --> 3rd Trimester 0 to 2 2 to 16 17 - 70

Parameter
ASF 10 10 3 1

DBR* = 361 1090 745 290
A = 1 1 1 1

EF = 350 350 350 350
ED = 0.25 2 14 54
AT = 70 70 70 70

FAH = 1.00 1.00 1.00 1.00
* 95th percentile breathing rates 

Cancer Potency Factors and Reference Exposure Levels (REL)

REL (μg/m3)
CPF Acute Chronic

TAC (mg/kg-day)-1 (1-hour) (ann ave)
DPM 1.10E+00 - 5

Benzene 1.00E-01 27 3
Ethylbenzene 8.70E-03 - 2,000
Formaldehyde 2.10E-02 55 9
Naphthalene 1.20E-01 - 9

1,3 Butadiene 6.00E-01 660 2
Aceltaldehyde 1.00E-02 470 140

Toluene - 37,000 300
Xylenes - 22,000 700

Project Construction & Operation Cancer Risk - Maximum Impact at Residential Receptor Location
Maximum - Exposure Information

Exposure Initial Exposure Age Annual Conc (ug/m3) Cancer Risk (per million)
Year Exposure Duration Sensitivity Ethyl- Form- Naph- 1,3 Buta- Acetal- Ethyl- Form- Naph- 1,3 Buta- Acetal-  
Age Year (years) Factor DPM Benzene benzene aldehyde thalene diene dehyde DPM Benzene benzene aldehyde thalene diene dehyde Total

0 2022 0.25 10 0.00256 0.06582 0.17607 0.002599 0.00006 0.000477 0.00091 0.0348 0.0814 0.0189 0.0007 0.0001 0.0000 0.0000 0.14
0 - 1 2022 1 10 0.00256 0.06582 0.17607 0.002599 0.00006 0.000477 0.00091 0.4200 0.9827 0.228721 0.0081 0.0010 0.0427 0.0014 1.68
1 < 2 2022 1 10 0.00256 0.06582 0.17607 0.002599 0.00006 0.000477 0.00091 0.4200 0.9827 0.228721 0.0081 0.0010 0.0427 0.0014 1.68
2 < 16 2022 14 3 0.00256 0.06582 0.17607 0.002599 0.00006 0.000477 0.00091 1.2056 2.8211 0.65658 0.0234 0.0030 0.1226 0.0039 4.84
16 - 70 2022 54 1 0.00256 0.06582 0.17607 0.002599 0.00006 0.000477 0.00091 0.6034 1.4119 0.32860 0.0117 0.0015 0.0613 0.0020 2.42

Total Increased Cancer Risk 2.7 6.3 1.5 0.1 0.0 0.3 0.0 10.8
*  Third trimester of pregnancy



 

 
 
 
 

Rotten Robie Manteca. - Project Operation
AERMOD Risk Modeling Parameters, Maximum TAC Concentrations 
Off-Site Worker Receptors - 1.5 meter Receptor Heights

Receptor Information
Number of  Receptors 12

Receptor Height = 1.5 meters

Receptor distances = variable  - at nearby workplaces

Meteorological Conditions
SJVAPCD Stockton Arpt Data  2013-2017

Land Use Classification rural

Wind speed = variable
Wind direction = variable

Risk Worker MEI Concentrations 

TAC Concentration (µg/m3)
2021 2022

TAC
Max Period 

Average
Max Period 

Average

DPM 0.24852 0.00576
Benzene 0.00000 0.07178

Ethylbenzene 0.00000 0.17693
Formaldehyde 0.00000 0.00394
Naphthalene 0.00000 0.00009

1,3 Butadiene 0.00000 0.00073
Aceltaldehyde 0.00000 0.00138



 

 
 

Rotten Robie Manteca - Project Operation
Maximum Worker Cancer Risk from Project Operation
at Worker MEI Location
40-Year Off-Site Worker Exposure

Cancer Risk Calculation Method
Cancer Risk (per million) = CPF x  Inhalation Dose x ASF x ED/AT x  FAH x 1.0E6

Where: CPF = Cancer potency factor (mg/kg-day)-1 

ASF = Age sensitivity factor for specified age group
ED = Exposure duration (years)
AT = Averaging time for lifetime cancer risk (years)
FAH = Fraction of time spent at home (unitless)

Inhalation Dose = Cair x WAF x DBR x A x (EF/365) x 10-6

Where: Cair = concentration in air (μg/m3)
WAF  = Worker Adjustment Factor (unitless)
          = (24 hrs/8 hrs) x (7 days/5 days) = 4.2 for construction modeling
          = 1.0 for roadway & GDF modeling (continuous emisions)

DBR = daily breathing rate (L/kg body weight-day) for residential & 8-hour breathing rate for workers
A = Inhalation absorption factor

EF = Exposure frequency (days/year)

10-6 = Conversion factor
Values

Infant/Child Adult Worker
Age --> 3rd Trimester 0 to 2 2 to 16 17 - 70 17 - 70

Parameter
ASF 10 10 3 1 1

DBR* = 361 1090 745 290 230
WAF** = - - - - 4.2

A = 1 1 1 1 1
EF = 350 350 350 350 250
ED = 0.25 2 14 54 40
AT = 70 70 70 70 70

FAH = 1.00 1.00 1.00 1.00 -
* 95th percentile breathing rates, worker breathing rate is an 8-hour rate (L/kg per 8 hours)

** Worker adjustment factor only applied for worker exposures.

Cancer Potency Factors and Reference Exposure Levels (REL)

REL (μg/m3)
CPF Acute Chronic

TAC (mg/kg-day)-1 (1-hour) (ann ave)
DPM 1.10E+00 - 5

Benzene 1.00E-01 27 3
Ethylbenzene 8.70E-03 - 2,000
Formaldehyde 2.10E-02 55 9
Naphthalene 1.20E-01 - 9

1,3 Butadiene 6.00E-01 660 2
Aceltaldehyde 1.00E-02 470 140

Toluene - 37,000 300
Xylenes - 22,000 700

Project Construction & Operation Cancer Risk - Maximum Impact at Worker Receptor Location
Maximum - Exposure Information

Exposure Initial Exposure Age Annual Conc (ug/m3) Cancer Risk (per million)
Year Exposure Duration Sensitivity Ethyl- Form- Naph- 1,3 Buta- Acetal- Ethyl- Form- Naph- 1,3 Buta- Acetal-  

Age Range Year (years) Factor DPM Benzene benzene aldehyde thalene diene dehyde DPM Benzene benzene aldehyde thalene diene dehyde Total
16 2022 1 1 0.00576 0.07178 0.17693 0.003939 0.00009 0.000726 0.00138 0.0599 0.0678 0.01455 0.0008 0.0001 0.0041 0.0001 0.15

17 - 70 2022 39 1 0.00576 0.07178 0.17693 0.003939 0.00009 0.000726 0.00138 0.5558 0.6300 0.13510 0.0073 0.0009 0.0382 0.0012 1.37

Total Increased Cancer Risk 0.6 0.7 0.1 0.0 0.0 0.0 0.0 1.52



 

Combined Project Construction and Operation Health Risks 
 
 

 
 
 

Rotten Robie Manteca. - Project Construction & Operation
AERMOD Risk Modeling Parameters, Maximum TAC Concentrations & Non-Cancer Health Effects
Off-Site Residential & Worker Receptors - 1.5 meter Receptor Heights

Receptor Information
Number of  Receptors 147

Receptor Height = 1.5 meters

Receptor distances = variable  - at nearby residences & workplaces

Meteorological Conditions
SJVAPCD Stockton Arpt Data  2013-2017

Land Use Classification rural

Wind speed = variable
Wind direction = variable

Construction-Cancer Risk MEI Concentrations 

TAC Concentration (µg/m3)
2021 2022

TAC
Max Period 

Average
Max Period 

Average
DPM 0.26106 0.00256

Benzene 0.00000 0.06582
Ethylbenzene 0.00000 0.17607
Formaldehyde 0.00000 0.00260
Naphthalene 0.00000 0.00006

1,3 Butadiene 0.00000 0.00048
Aceltaldehyde 0.00000 0.00091

2021 - Maximum Non-Cancer Health Effects 2022 - Non-Cancer Health Effects

Maximum Concentration  Maximum Concentration  
Period Ave 1-Hour Hazard Index Period Ave 1-Hour Hazard Index

TAC (µg/m3) (µg/m3) Chronic Acute TAC (µg/m3) (µg/m3) Chronic Acute
DPM 0.261060 - 5.22E-02 - DPM 0.00595 - 1.19E-03 -

Benzene - - - - Benzene 0.07178 2.84961 2.39E-02 1.06E-01
Ethylbenzene - - - - Ethylbenzene 0.17693 - 8.85E-05 -
Formaldehyde - - - - Formaldehyde 0.00394 0.0680798 4.38E-04 1.24E-03
Naphthalene - - - - Naphthalene 0.00009 - 9.91E-06 -

1,3 Butadiene - - - - 1,3 Butadiene 0.00073 0.0122963 3.63E-04 1.86E-05
Aceltaldehyde - - - - Aceltaldehyde 0.00138 0.0241349 9.89E-06 5.14E-05

Toluene - - - - Toluene 0.86643 33.113 2.89E-03 8.95E-04
Xylenes - - - - Xylenes 0.25978 9.92838 3.71E-04 4.51E-04
Total 0.0522 0.000 Total 0.0293 0.108



 

 
 
 
 
 

 Rotten Robie Manteca - Project Construction & Operation
Maximum Residential Cancer Risk from Project Construction & Operation
at Residential MEI Location
70-Year Residential Exposure

Cancer Risk Calculation Method
Cancer Risk (per million) = CPF x  Inhalation Dose x ASF x ED/AT x  FAH x 1.0E6

Where: CPF = Cancer potency factor (mg/kg-day)-1 

ASF = Age sensitivity factor for specified age group
ED = Exposure duration (years)
AT = Averaging time for lifetime cancer risk (years)
FAH = Fraction of time spent at home (unitless)

Inhalation Dose = Cair x DBR x A x (EF/365) x 10-6

Where: Cair = concentration in air (μg/m3)
DBR = daily breathing rate (L/kg body weight-day)
A = Inhalation absorption factor
EF = Exposure frequency (days/year)

10-6 = Conversion factor
Values

Infant/Child Adult
Age --> 3rd Trimester 0 to 2 2 to 16 17 - 70

Parameter
ASF 10 10 3 1

DBR* = 361 1090 745 290
A = 1 1 1 1

EF = 350 350 350 350
ED = 0.25 2 14 54
AT = 70 70 70 70

FAH = 1.00 1.00 1.00 1.00
* 95th percentile breathing rates 

Cancer Potency Factors and Reference Exposure Levels (REL)

REL (μg/m3)
CPF Acute Chronic

TAC (mg/kg-day)-1 (1-hour) (ann ave)
DPM 1.10E+00 - 5

Benzene 1.00E-01 27 3
Ethylbenzene 8.70E-03 - 2,000
Formaldehyde 2.10E-02 55 9
Naphthalene 1.20E-01 - 9

1,3 Butadiene 6.00E-01 660 2
Aceltaldehyde 1.00E-02 470 140

Toluene - 37,000 300
Xylenes - 22,000 700

Project Operation Cancer Risk - Maximum Project Operation Impact Receptor Location
Maximum - Exposure Information

Exposure Initial Exposure Age Annual Conc (ug/m3) Cancer Risk (per million)
Year Exposure Duration Sensitivity Ethyl- Form- Naph- 1,3 Buta- Acetal- Ethyl- Form- Naph- 1,3 Buta- Acetal-  
Age Year (years) Factor DPM Benzene benzene aldehyde thalene diene dehyde DPM Benzene benzene aldehyde thalene diene dehyde Total

0 2021 0.25 10 0.26106 0.00000 0.00000 0.000000 0.00000 0.000000 0.00000 3.5502 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 3.55
0 - 1 2021 1 10 0.26106 0.00000 0.00000 0.000000 0.00000 0.000000 0.00000 42.8782 0.0000 0.000000 0.0000 0.0000 0.0000 0.0000 42.88
1 - 2 2022 1 10 0.00256 0.06582 0.17607 0.002599 0.00006 0.000477 0.00091 0.4200 0.9827 0.228721 0.0081 0.0010 0.0427 0.0014 1.68
2 - 16 2022 14 3 0.00256 0.06582 0.17607 0.002599 0.00006 0.000477 0.00091 1.2056 2.8211 0.65658 0.0234 0.0030 0.1226 0.0039 4.84

17 - 70 2022 54 1 0.00256 0.06582 0.17607 0.002599 0.00006 0.000477 0.00091 0.6034 1.4119 0.32860 0.0117 0.0015 0.0613 0.0020 2.42
Total Increased Cancer Risk 48.7 5.2 1.2 0.0 0.0 0.2 0.0 55.4
*  Third trimester of pregnancy



 

 
 
 
  

Rotten Robie Manteca. - Project Construction & Operation
AERMOD Risk Modeling Parameters, Maximum TAC Concentrations & Non-Cancer Health Effects
Off-Site Residential & Worker Receptors - 1.5 meter Receptor Heights
With Construction Mitigation Applied

Receptor Information
Number of  Receptors 147

Receptor Height = 1.5 meters

Receptor distances = variable  - at nearby residences & workplaces

Meteorological Conditions
SJVAPCD Stockton Arpt Data  2013-2017

Land Use Classification rural

Wind speed = variable
Wind direction = variable

Construction-Cancer Risk MEI Concentrations 

TAC Concentration (µg/m3)
2021 2022

TAC
Max Period 

Average
Max Period 

Average
DPM 0.04953 0.00256

Benzene 0.00000 0.06582
Ethylbenzene 0.00000 0.17607
Formaldehyde 0.00000 0.00260
Naphthalene 0.00000 0.00006

1,3 Butadiene 0.00000 0.00048
Aceltaldehyde 0.00000 0.00091

2021 - Maximum Non-Cancer Health Effects 2022 - Non-Cancer Health Effects

Maximum Concentration  Maximum Concentration  
Period Ave 1-Hour Hazard Index Period Ave 1-Hour Hazard Index

TAC (µg/m3) (µg/m3) Chronic Acute TAC (µg/m3) (µg/m3) Chronic Acute
DPM 0.049530 - 9.91E-03 - DPM 0.00595 - 1.19E-03 -

Benzene - - - - Benzene 0.07178 2.84961 2.39E-02 1.06E-01
Ethylbenzene - - - - Ethylbenzene 0.17693 - 8.85E-05 -
Formaldehyde - - - - Formaldehyde 0.00394 0.0680798 4.38E-04 1.24E-03
Naphthalene - - - - Naphthalene 0.00009 - 9.91E-06 -

1,3 Butadiene - - - - 1,3 Butadiene 0.00073 0.0122963 3.63E-04 1.86E-05
Aceltaldehyde - - - - Aceltaldehyde 0.00138 0.0241349 9.89E-06 5.14E-05

Toluene - - - - Toluene 0.86643 33.113 2.89E-03 8.95E-04
Xylenes - - - - Xylenes 0.25978 9.92838 3.71E-04 4.51E-04
Total 0.01 - Total 0.03 0.11



 

 

 
 
 

 Rotten Robie Manteca - Project Construction & Operation
Maximum Residential Cancer Risk from Project Construction & Operation
With Construction Mitigation Applied
at Residential MEI Location - 70-Year Residential Exposure

Cancer Risk Calculation Method
Cancer Risk (per million) = CPF x  Inhalation Dose x ASF x ED/AT x  FAH x 1.0E6

Where: CPF = Cancer potency factor (mg/kg-day)-1 

ASF = Age sensitivity factor for specified age group
ED = Exposure duration (years)
AT = Averaging time for lifetime cancer risk (years)
FAH = Fraction of time spent at home (unitless)

Inhalation Dose = Cair x DBR x A x (EF/365) x 10-6

Where: Cair = concentration in air (μg/m3)
DBR = daily breathing rate (L/kg body weight-day)
A = Inhalation absorption factor
EF = Exposure frequency (days/year)

10-6 = Conversion factor
Values

Infant/Child Adult
Age --> 3rd Trimester 0 to 2 2 to 16 17 - 70

Parameter
ASF 10 10 3 1

DBR* = 361 1090 745 290
A = 1 1 1 1

EF = 350 350 350 350
ED = 0.25 2 14 54
AT = 70 70 70 70

FAH = 1.00 1.00 1.00 1.00
* 95th percentile breathing rates 

Cancer Potency Factors and Reference Exposure Levels (REL)

REL (μg/m3)
CPF Acute Chronic

TAC (mg/kg-day)-1 (1-hour) (ann ave)
DPM 1.10E+00 - 5

Benzene 1.00E-01 27 3
Ethylbenzene 8.70E-03 - 2,000
Formaldehyde 2.10E-02 55 9
Naphthalene 1.20E-01 - 9

1,3 Butadiene 6.00E-01 660 2
Aceltaldehyde 1.00E-02 470 140

Toluene - 37,000 300
Xylenes - 22,000 700

Project Operation Cancer Risk - Maximum Project Operation Impact Receptor Location
Maximum - Exposure Information

Exposure Initial Exposure Age Annual Conc (ug/m3) Cancer Risk (per million)
Year Exposure Duration Sensitivity Ethyl- Form- Naph- 1,3 Buta- Acetal- Ethyl- Form- Naph- 1,3 Buta- Acetal-  
Age Year (years) Factor DPM Benzene benzene aldehyde thalene diene dehyde DPM Benzene benzene aldehyde thalene diene dehyde Total

0 2021 0.25 10 0.04953 0.00000 0.00000 0.000000 0.00000 0.000000 0.00000 0.6736 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.67
0 - 1 2021 1 10 0.04953 0.00000 0.00000 0.000000 0.00000 0.000000 0.00000 8.1351 0.0000 0.000000 0.0000 0.0000 0.0000 0.0000 8.14
1 - 2 2022 1 10 0.00256 0.06582 0.17607 0.002599 0.00006 0.000477 0.00091 0.4200 0.9827 0.228721 0.0081 0.0010 0.0427 0.0014 1.68
2 - 16 2022 14 3 0.00256 0.06582 0.17607 0.002599 0.00006 0.000477 0.00091 1.2056 2.8211 0.65658 0.0234 0.0030 0.1226 0.0039 4.84

17 - 70 2022 54 1 0.00256 0.06582 0.17607 0.002599 0.00006 0.000477 0.00091 0.6034 1.4119 0.32860 0.0117 0.0015 0.0613 0.0020 2.42
Total Increased Cancer Risk 11.0 5.2 1.2 0.0 0.0 0.2 0.0 17.7
*  Third trimester of pregnancy



 

 
 

 
 
 
  

Rotten Robie Manteca. - Project Construction & Operation
AERMOD Risk Modeling Parameters, Maximum TAC Concentrations 
Off-Site Worker Receptors - 1.5 meter Receptor Heights

Receptor Information
Number of  Receptors 12

Receptor Height = 1.5 meters

Receptor distances = variable  - at nearby workplaces

Meteorological Conditions
SJVAPCD Stockton Arpt Data  2013-2017

Land Use Classification rural

Wind speed = variable
Wind direction = variable

Risk Worker MEI Concentrations 

TAC Concentration (µg/m3)
2021 2022

TAC
Max Period 

Average
Max Period 

Average

DPM 0.24852 0.00576
Benzene 0.00000 0.07178

Ethylbenzene 0.00000 0.17693
Formaldehyde 0.00000 0.00394
Naphthalene 0.00000 0.00009

1,3 Butadiene 0.00000 0.00073
Aceltaldehyde 0.00000 0.00138



 

 
 
 

 
 
  

Rotten Robie Manteca - Project Construction & Operation
Maximum Worker Cancer Risk from Project Construction & Operation
at Worker MEI Location
40-Year Off-Site Worker Exposure

Cancer Risk Calculation Method
Cancer Risk (per million) = CPF x  Inhalation Dose x ASF x ED/AT x  FAH x 1.0E6

Where: CPF = Cancer potency factor (mg/kg-day)-1 

ASF = Age sensitivity factor for specified age group
ED = Exposure duration (years)
AT = Averaging time for lifetime cancer risk (years)
FAH = Fraction of time spent at home (unitless)

Inhalation Dose = Cair x WAF x DBR x A x (EF/365) x 10-6

Where: Cair = concentration in air (μg/m3)
WAF  = Worker Adjustment Factor (unitless)
          = (24 hrs/8 hrs) x (7 days/5 days) = 4.2 for construction modeling
          = 1.0 for roadway & GDF modeling (continuous emisions)

DBR = daily breathing rate (L/kg body weight-day) for residential & 8-hour breathing rate for workers
A = Inhalation absorption factor

EF = Exposure frequency (days/year)

10-6 = Conversion factor
Values

Infant/Child Adult Worker
Age --> 3rd Trimester 0 to 2 2 to 16 17 - 70 17 - 70

Parameter
ASF 10 10 3 1 1

DBR* = 361 1090 745 290 230
WAF** = - - - - 4.2

A = 1 1 1 1 1
EF = 350 350 350 350 250
ED = 0.25 2 14 54 40
AT = 70 70 70 70 70

FAH = 1.00 1.00 1.00 1.00 -
* 95th percentile breathing rates, worker breathing rate is an 8-hour rate (L/kg per 8 hours)

** Worker adjustment factor only applied for worker exposures.

Cancer Potency Factors and Reference Exposure Levels (REL)

REL (μg/m3)
CPF Acute Chronic

TAC (mg/kg-day)-1 (1-hour) (ann ave)
DPM 1.10E+00 - 5

Benzene 1.00E-01 27 3
Ethylbenzene 8.70E-03 - 2,000
Formaldehyde 2.10E-02 55 9
Naphthalene 1.20E-01 - 9

1,3 Butadiene 6.00E-01 660 2
Aceltaldehyde 1.00E-02 470 140

Toluene - 37,000 300
Xylenes - 22,000 700

Project Construction & Operation Cancer Risk - Maximum Impact at Worker Receptor Location
Maximum - Exposure Information

Exposure Initial Exposure Age Annual Conc (ug/m3) Cancer Risk (per million)
Year Exposure Duration Sensitivity Ethyl- Form- Naph- 1,3 Buta- Acetal- Ethyl- Form- Naph- 1,3 Buta- Acetal-  

Age Range Year (years) Factor DPM Benzene benzene aldehyde thalene diene dehyde DPM Benzene benzene aldehyde thalene diene dehyde Total
16 2021 1 1 0.24852 0.00000 0.00000 0.000000 0.00000 0.000000 0.00000 2.5839 0.0000 0.00000 0.0000 0.0000 0.0000 0.0000 2.58

17 - 70 2022 39 1 0.00576 0.07178 0.17693 0.003939 0.00009 0.000726 0.00138 0.5558 0.6300 0.13510 0.0073 0.0009 0.0382 0.0012 1.37

Total Increased Cancer Risk 3.1 0.6 0.1 0.0 0.0 0.0 0.0 3.95



 

 
 
 

 
 
 
 
  

Rotten Robie Manteca. - Project Construction & Operation
AERMOD Risk Modeling Parameters, Maximum TAC Concentrations 
Off-Site Worker Receptors - 1.5 meter Receptor Heights
With Construction Mitigation Applied

Receptor Information
Number of  Receptors 12

Receptor Height = 1.5 meters

Receptor distances = variable  - at nearby workplaces

Meteorological Conditions
SJVAPCD Stockton Arpt Data  2013-2017

Land Use Classification rural

Wind speed = variable
Wind direction = variable

Risk Worker MEI Concentrations 

TAC Concentration (µg/m3)
2021 2022

TAC
Max Period 

Average
Max Period 

Average
DPM 0.04715 0.00576

Benzene 0.00000 0.07178
Ethylbenzene 0.00000 0.17693
Formaldehyde 0.00000 0.00394
Naphthalene 0.00000 0.00009

1,3 Butadiene 0.00000 0.00073
Aceltaldehyde 0.00000 0.00138



 

 
 

 
 

Rotten Robie Manteca - Project Construction & Operation
Maximum Worker Cancer Risk from Project Construction & Operation
With Construction Mitigation Applied
at Worker MEI Location - 40-Year Off-Site Worker Exposure

Cancer Risk Calculation Method
Cancer Risk (per million) = CPF x  Inhalation Dose x ASF x ED/AT x  FAH x 1.0E6

Where: CPF = Cancer potency factor (mg/kg-day)-1 

ASF = Age sensitivity factor for specified age group
ED = Exposure duration (years)
AT = Averaging time for lifetime cancer risk (years)
FAH = Fraction of time spent at home (unitless)

Inhalation Dose = Cair x WAF x DBR x A x (EF/365) x 10-6

Where: Cair = concentration in air (μg/m3)
WAF  = Worker Adjustment Factor (unitless)
          = (24 hrs/8 hrs) x (7 days/5 days) = 4.2 for construction modeling
          = 1.0 for roadway & GDF modeling (continuous emisions)
DBR = daily breathing rate (L/kg body weight-day) for residential & 8-hour breathing rate for workers
A = Inhalation absorption factor
EF = Exposure frequency (days/year)

10-6 = Conversion factor
Values

Infant/Child Adult Worker
Age --> 3rd Trimester 0 to 2 2 to 16 17 - 70 17 - 70

Parameter
ASF 10 10 3 1 1

DBR* = 361 1090 745 290 230
WAF** = - - - - 4.2

A = 1 1 1 1 1
EF = 350 350 350 350 250
ED = 0.25 2 14 54 40
AT = 70 70 70 70 70

FAH = 1.00 1.00 1.00 1.00 -
* 95th percentile breathing rates, worker breathing rate is an 8-hour rate (L/kg per 8 hours)

** Worker adjustment factor only applied for worker exposures.

Cancer Potency Factors and Reference Exposure Levels (REL)

REL (μg/m3)
CPF Acute Chronic

TAC (mg/kg-day)-1 (1-hour) (ann ave)
DPM 1.10E+00 - 5

Benzene 1.00E-01 27 3
Ethylbenzene 8.70E-03 - 2,000
Formaldehyde 2.10E-02 55 9
Naphthalene 1.20E-01 - 9

1,3 Butadiene 6.00E-01 660 2
Aceltaldehyde 1.00E-02 470 140

Toluene - 37,000 300
Xylenes - 22,000 700

Project Construction & Operation Cancer Risk - Maximum Impact at Worker Receptor Location
Maximum - Exposure Information

Exposure Initial Exposure Age Annual Conc (ug/m3) Cancer Risk (per million)
Year Exposure Duration Sensitivity Ethyl- Form- Naph- 1,3 Buta- Acetal- Ethyl- Form- Naph- 1,3 Buta- Acetal-  

Age Range Year (years) Factor DPM Benzene benzene aldehyde thalene diene dehyde DPM Benzene benzene aldehyde thalene diene dehyde Total
16 2021 1 1 0.04715 0.00000 0.00000 0.000000 0.00000 0.000000 0.00000 0.4902 0.0000 0.00000 0.0000 0.0000 0.0000 0.0000 0.49

17 - 70 2022 39 1 0.00576 0.07178 0.17693 0.003939 0.00009 0.000726 0.00138 0.5558 0.6300 0.13510 0.0073 0.0009 0.0382 0.0012 1.37

Total Increased Cancer Risk 1.0 0.6 0.1 0.0 0.0 0.0 0.0 1.86


