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Attachment 1

Federal Regulations 

Air Toxics Hot Spots Program Risk Assessment Guidelines, The Air Toxics Hot Spots Program 
Guidance Manual for Preparation of Health Risk Assessments



State Regulations 

Regulatory Announcement, Heavy-Duty Engine and Vehicle Standards and Highway Diesel Fuel 
Sulfur Control Requirements

 Risk Reduction Plan to Reduce Particulate Matter Emissions from Diesel-
Fueled Engines and Vehicles



Bay Area Air Quality Management District (BAAQMD)

CEQA Air Quality Guidelines

CEQA Guidelines
CEQA Air Quality Guidelines

Local Regulations 

CEQA Air Quality Guidelines







CEQA Air Quality
Guidelines 







Attachment 2

Mitigation Measure 1 would implement BAAQMD-recommended best 
management practices



 

BAAQMD Thresholds (pounds per day) 54  54  82  54  

Land Uses 

Model Year 

Trip Generation Rates 

Energy 



Other Inputs 

Project Generator 

 

BAAQMD Thresholds (tons /year) 10 tons 10 tons 15 tons 10 tons 
Exceed Threshold? 

pounds/day
BAAQMD Thresholds (pounds/day) 54 54  82 54  

Exceed Threshold? 

Mitigation Measure 2

Mitigation Measure 1:





Mitigation Measure 2: Reduce VMT/vehicle trips by at least 20 percent. 

The project shall develop a plan that would reduce VMT/vehicle trips by 20 percent, of 
which would include a Transportation Demand Management (TDM) that would be 
designed to reduce VMT/vehicle trips by at least 10 percent. 

Mitigation Measure 3: Include low VOC coatings to reduce ROG emissions. 

The project shall use low volatile organic compound or VOC (i.e., ROG) coatings, that 
are below current BAAQMD requirements (i.e., Regulation 8, Rule 3: Architectural 
Coatings), for at least 50 percent of all residential and nonresidential interior and 
exterior paints. This includes all architectural coatings applied during both construction 
and reapplications throughout the project�s operational lifetime. At least 50 percent of 
coatings applied must meet a �super-compliant"  VOC standard of less than 10 grams of 
VOC per liter of paint. For reapplication of coatings during the project�s operational 
lifetime, the Declaration of Covenants, Conditions, and Restrictions shall contain a 
stipulation for low VOC coatings to be used.  



Less than Significant with 
Mitigation

Significant

less-than significant



Roadway Screening Analysis Calculator



Attachment 1

Roadway Screening Analysis Calculator

Recommended Measure 3 would reduce this risk

Roadway Screening 
Analysis Calculator



.  Peninsula Corridor Electrification Project. Final Environmental Impact Report
Peninsula Corridor Electrification Fact Sheet

Bay Area Regional Rail Plan, Technical Memorandum 4a, Conditions, Configuration & Traffic on Existing 
System

Short Range Transit Plan:FY2015-2024



Emission Factors for Locomotives
  Offroad Modeling, Change Technical Memo

Commute Fleets

Short Range Transit Plan:FY2015-2024



Attachment 3.  

BAAQMD Thresholds 10.0 0.3 1.0 

Recommended Measure 3 would reduce this risk
 

Recommended Measure 3

Stationary Source Risk & Hazard Analysis Tool



Distance
Adjustment Multiplier Tool for Diesel Internal Combustion Engines



Distance Adjustment Multiplier Tool for Diesel Internal Combustion
Engines

Distance Adjustment Multiplier Tool for Gasoline Dispensing Facilities
 

Distance Adjustment Multiplier Tool for Diesel Internal Combustion Engines

Recommended Measure 3

Planning Healthy Places

Method of Testing 
General Ventilation Air-Cleaning Devices for Removal Efficiency by Particle Size

Residential Air Cleaners (Second Edition): A 
Summary of Available Information

Planning Healthy Places A Guidebook for 
addressing local sources of air pollutants in community planning



The National Human Activity Pattern Survey (NHAPS): a resource for assessing exposure 
to environmental pollutants



Mitigation Measure 1 would implement 
BAAQMD-required best management practices

Attachment 2



Implementation of Mitigation Measures 
1 would reduce this risk to below the BAAQMD threshold of significance.

Recommended Methods for Screening and 
Modeling Local Risks and Hazards, Version 3.0.  



Risk and Hazards Emissions Screening Calculator 
(Beta Version)

Attachment 3



Mitigation Measure 1 
and Recommended Measure 3

Unmitigated 
Implementation of Mit. Measure 1 and Recmd. Measure 3

BAAQMD Threshold – Cumulative Sources >100 >0.8 >10.0
Exceeds Threshold After Mitigation? No No No

Mission Town Center Draft Environmental Impact Report
VTA�s BART Silicon Valley � Phase II Extension Project Air 

Quality Study



Recommended Measure: 





Attachment 1:  Health Risk Calculation Methodology 

A health risk assessment (HRA) for exposure to Toxic Air Contaminates (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 California Air Resources Board 
(CARB) develop recommended methods for conducting health risk assessments.  The most 
recent OEHHA risk assessment guidelines were published in February of 2015.32 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.  

33

This HRA used the recent 2015 OEHHA risk assessment guidelines and CARB guidance. The 
BAAQMD has adopted recommended procedures for applying the newest OEHHA guidelines as 
part of Regulation 2, Rule 5: New Source Review of Toxic Air Contaminants.34 Exposure
parameters from the OEHHA guidelines and the recent BAAQMD HRA Guidelines were used in 
this evaluation.   

Cancer Risk 

Potential increased cancer risk from inhalation of TACs are calculated based on the TAC 
concentration over the period of exposure, inhalation dose, the TAC cancer potency factor, and 
an age sensitivity factor to reflect the greater sensitivity of infants and children to cancer causing 

exposure, and the exposure duration.  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 or other sensitive receptor location. 

The current OEHHA guidance recommends that cancer risk be calculated by age groups to 
account for different breathing rates and sensitivity to TACs.  Specifically, 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.  Also associated with each exposure type are different breathing rates, expressed 
as liters per kilogram of body weight per day (L/kg-day).  As recommended by the BAAQMD, 
95th percentile breathing rates are used for the third trimester and infant exposures, and 80th

percentile breathing rates for child and adult exposures. Additionally, CARB and the BAAQMD 
recommend the use of a residential exposure duration of 30 years for sources with long-term 
emissions (e.g., roadways). 

32 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. 
33 CARB, 2015.  Risk Management Guidance for Stationary Sources of Air Toxics.  July 23. 
34 BAAQMD, 2016.  BAAQMD Air Toxics NSR Program Health Risk Assessment ( HRA) Guidelines.  January 2016. 



Under previous OEHHA and BAAQMD HRA guidance, residential receptors are assumed to be 
at their home 24 hours a day, or 100 percent of the time.  In the 2015 Risk Assessment Guidance, 
OEHHA includes adjustments to exposure duration to account for the fraction of time at home 
(FAH), which can be less than 100 percent of the time, based on updated population and activity 
statistics.  The FAH factors are age-specific and are: 0.85 for third trimester of pregnancy to less 
than 2 years old, 0.72 for ages 2 to less than 16 years, and 0.73 for ages 16 to 70 years.  Use of 
the FAH factors is allowed by the BAAQMD if there are no schools in the project vicinity that 
would have a cancer risk of one in a million or greater assuming 100 percent exposure (FAH = 
1.0).   
 
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 
3) 

DBR = daily breathing rate (L/kg body weight-day) 
A = Inhalation absorption factor 
EF = Exposure frequency (days/year) 
10-6 = Conversion factor 

 
The health risk parameters used in this evaluation are summarized as follows: 
 

 Exposure Type  Infant Child Adult 
Parameter Age Range  3rd Trimester 0<2 2 < 9 2 < 16 16 - 30 

DPM Cancer Potency Factor (mg/kg-day)-1 1.10E+00 1.10E+00 1.10E+00 1.10E+00 1.10E+00 

Daily Breathing Rate (L/kg-day)* 361 1,090 631 572 261 
Inhalation Absorption Factor  1 1 1 1 1 
Averaging Time (years) 70 70 70 70 70 
Exposure Duration (years) 0.25 2 14 14 14 
Exposure Frequency (days/year) 350 350 350 350 350 
Age Sensitivity Factor 10 10 3 3 1 
Fraction of Time at Home 0.85-1.0 0.85-1.0 0.72-1.0 0.72-1.0 0.73 
* 95th percentile breathing rates for 3rd trimester and infants and 80th percentile for children and adults 
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Gateway Crossing, Santa Clara, California Gateway Crossing, Santa Clara, California

DPM Emissions and Modeling Emission Rates PM2.5 Fugitive Dust Emissions for Modeling
DPM PM2.5

Emissions Modeled Emission Modeled Emission
Model DPM Area DPM Emissions Area Rate Construction Area PM2.5 Emissions Area Rate

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

2020 Phase2+Phase 3 0.2747 DPM 549.4 0.16725 2.11E-02 23,666 8.90E-07 2020 Phase2+Phase 3 FUG 0.1550 310.1 0.09439 1.19E-02 23,666 5.03E-07
2021 Phase 3 0.0241 DPM 48.2 0.01467 1.85E-03 11,834 1.56E-07 2021 Phase 3 FUG 0.0003 0.6 0.00018 2.30E-05 11,834 1.94E-09
2022 Phase 4 0.2335 DPM 467.0 0.14216 1.79E-02 13,409 1.34E-06 2022 Phase 4 FUG 0.1962 392.4 0.11945 1.51E-02 13,409 1.12E-06
2023 Phase 4 0.0293 DPM 58.6 0.01784 2.25E-03 13,409 1.68E-07 2023 Phase 4 FUG 0.0014 2.9 0.00088 1.10E-04 13,409 8.24E-09
2024 Phase 5 0.1795 DPM 359.0 0.10928 1.38E-02 5,388 2.56E-06 2024 Phase 5 FUG 0.1586 317.2 0.09656 1.22E-02 5,388 2.26E-06
2025 Phase 5 0.0592 DPM 118.4 0.03604 4.54E-03 5,388 8.43E-07 2025 Phase 5 FUG 0.0201 40.2 0.01224 1.54E-03 5,388 2.86E-07

0.5015 1003.0 0.3053 0.0385 Total 0.3763 752.7 0.2291 0.0289

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

days/yr = 365 days/yr = 365
hours/year = 3285 hours/year = 3285



Gateway Crossing, Santa Clara, California
Maximum DPM Cancer Risk Calculations From Construction
Impacts at Building 3 Receptors-1.5 meter

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
3)

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 - 2 2 - 9 2 - 16 16 - 30
Parameter

ASF = 10 10 3 3 1
CPF = 1.10E+00 1.10E+00 1.10E+00 1.10E+00 1.10E+00

DBR* = 361 1090 631 572 261
A = 1 1 1 1 1

EF = 350 350 350 350 350
AT = 70 70 70 70 70

FAH = 1.00 1.00 1.00 1.00 0.73
* 95th percentile breathing rates for infants and 80th percentile for children and adults

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

Exposure Age Cancer Modeled Age Cancer
Exposure Duration DPM Conc (ug/m3) Sensitivity Risk DPM Conc (ug/m3) Sensitivity Risk Fugitive Total

Year (years) Age Year Annual Factor (per million) Year Annual Factor (per million) PM2.5 PM2.5
0 0.25 -0.25 - 0* 2022 0.6169 10 8.39 2022 - - -
1 1 0 - 1 2022 0.6169 10 101.33 2022 0.6169 1 1.77 0.7602 1.377
2 1 1 - 2 2023 0.0774 10 12.70 2023 0.0774 1 0.22 0.0056 0.083
3 1 2 - 3 2024 0.0058 3 0.17 2024 0.0058 1 0.02 0.0050 0.011
4 1 3 - 4 2025 0.0019 3 0.05 2025 0.0006 1 0.00 0.0000 0.001
5 1 4 - 5 0.0000 3 0.00 0.0000 1 0.00
6 1 5 - 6 0.0000 3 0.00 0.0000 1 0.00
7 1 6 - 7 0.0000 3 0.00 0.0000 1 0.00
8 1 7 - 8 0.0000 3 0.00 0.0000 1 0.00
9 1 8 - 9 0.0000 3 0.00 0.0000 1 0.00
10 1 9 - 10 0.0000 3 0.00 0.0000 1 0.00
11 1 10 - 11 0.0000 3 0.00 0.0000 1 0.00
12 1 11 - 12 0.0000 3 0.00 0.0000 1 0.00
13 1 12 - 13 0.0000 3 0.00 0.0000 1 0.00
14 1 13 - 14 0.0000 3 0.00 0.0000 1 0.00
15 1 14 - 15 0.0000 3 0.00 0.0000 1 0.00
16 1 15 - 16 0.0000 3 0.00 0.0000 1 0.00
17 1 16-17 0.0000 1 0.00 0.0000 1 0.00
18 1 17-18 0.0000 1 0.00 0.0000 1 0.00
19 1 18-19 0.0000 1 0.00 0.0000 1 0.00
20 1 19-20 0.0000 1 0.00 0.0000 1 0.00
21 1 20-21 0.0000 1 0.00 0.0000 1 0.00
22 1 21-22 0.0000 1 0.00 0.0000 1 0.00
23 1 22-23 0.0000 1 0.00 0.0000 1 0.00
24 1 23-24 0.0000 1 0.00 0.0000 1 0.00
25 1 24-25 0.0000 1 0.00 0.0000 1 0.00
26 1 25-26 0.0000 1 0.00 0.0000 1 0.00
27 1 26-27 0.0000 1 0.00 0.0000 1 0.00
28 1 27-28 0.0000 1 0.00 0.0000 1 0.00
29 1 28-29 0.0000 1 0.00 0.0000 1 0.00
30 1 29-30 0.0000 1 0.00 0.0000 1 0.00

Total Increased Cancer Risk 122.64 2.01
*  Third trimester of pregnancy



Gateway Crossing, Santa Clara, California

Maximum Impacts at Building 3 MEI location

Maximum Concentrations Maximum
Exhaust Fugitive Cancer Risk Hazard Annual PM2.5

Emissions PM10/DPM PM2.5 (per million) Index Concentration

Year 3) 3) Child Adult (-) 3)

2022 0.6169 0.7602 109.7 1.8 0.123 1.38
2023 0.0774 0.0056 12.7 0.2 0.015 0.08
2024 0.0058 0.0050 0.2 0.0 0.001 0.01
2025 0.0019 0.0000 0.0 0.0 0.000 0.00
Total 122.6 2.0

Maximum 0.6169 0.7602 0.123 1.38





  

Gateway Crossings, Santa Clara, CA
DPM Modeling - Rail Line Information and DPM and PM2.5 Emission Rates
Caltrain Without Electrification - Diesel-Powered Passenger and Freight Trains

DPM Emission Rates

Year Description

Model 
No. 

Lines

Link 
Width 

(ft)

Link 
Width 

(m)

Link 
Length 

(ft)

Link 
Length 
(miles)

Link 
Length 

(m)

Release 
Height 

(m)

No. 
Trains 

per Day

Train 
Travel 
Speed    
(mph)

Average Daily 
Emission Rate  

(g/mi/day)

Average Daily 
Emission Rate  

(g/day)

Link 
Emission 

Rate       
(g/s)

Link 
Emission 

Rate  
(lb/hr)

2020 Caltrain - Stop at Station 1 12 3.7 2,858 0.54 871 5.0 50 10 117.3 63.5 7.35E-04 5.83E-03
Caltrain - Bypass Station 1 12 3.7 2,858 0.54 871 5.0 25 40 74.5 40.3 4.67E-04 3.71E-03
Amtrak - Stop at Station 1 12 3.7 2,858 0.54 871 5.0 8 10 17.6 9.5 1.10E-04 8.76E-04
Amtrak - Bypass Station 1 12 3.7 2,858 0.54 871 5.0 2 40 5.7 3.1 3.58E-05 2.84E-04
Freight Trains 1 12 3.7 2,858 0.54 871 5.0 10 40 53.4 28.9 3.35E-04 2.66E-03
Total - - - - - - - 95 - 268.5 145.4 1.68E-03 1.34E-02

2021-2025 Caltrain - Stop at Station 1 12 3.7 2,858 0.54 871 5.0 76 10 142.0 76.9 8.90E-04 7.06E-03
Caltrain - Bypass Station 1 12 3.7 2,858 0.54 871 5.0 15 40 36.2 19.6 2.27E-04 1.80E-03
Amtrak - Stop at Station 1 12 3.7 2,858 0.54 871 5.0 8 10 14.1 7.6 8.83E-05 7.01E-04
Amtrak - Bypass Station 1 12 3.7 2,858 0.54 871 5.0 2 40 4.6 2.5 2.86E-05 2.27E-04
Freight Trains 1 12 3.7 2,858 0.54 871 5.0 10 40 43.7 23.6 2.73E-04 2.17E-03
Total - - - - - - - 111 - 240.5 130.2 1.51E-03 1.20E-02

2026-2049 Caltrain - Stop at Station 1 12 3.7 2,858 0.54 871 5.0 76 10 44.3 24.0 2.78E-04 2.20E-03
Caltrain - Bypass Station 1 12 3.7 2,858 0.54 871 5.0 15 40 11.3 6.1 7.07E-05 5.61E-04
Amtrak - Stop at Station 1 12 3.7 2,858 0.54 871 5.0 8 10 4.4 2.4 2.75E-05 2.19E-04
Amtrak - Bypass Station 1 12 3.7 2,858 0.54 871 5.0 2 40 1.4 0.8 8.93E-06 7.09E-05
Freight Trains 1 12 3.7 2,858 0.54 871 5.0 10 40 15.8 8.5 9.89E-05 7.85E-04
Total - - - - - - - 111 - 77.2 41.8 4.84E-04 3.84E-03

Notes: Emission based on Emission Factors for Locomotives, USEPA 2009 (EPA-420-F-09-025) 
Average emissions calculated for 2020 and periods 2021-2025, 2026-2049.
Fuel correction factors from Offroad Modeling Change Technical memo, Changes to the Locomotive Inventory, CARB July 2006.
PM2.5 calculated as 92% of PM emissions (CARB CEIDERS PM2.5 fractions)
Passenger trains assumed to operate for 
Freight trains assumed to operate for 

Caltrain Diesel Trains- without electrification
2020 2021 - 2025 2026 - 2049

Arrive/Depart Station
Stop at 
Station

Skip 
Station Total

Stop at 
Station

Skip 
Station Total

Stop at 
Station

Skip 
Station Total

Passenger trains - weekday  58 34 92 94 20 114 94 20 114
Passenger trains - weekend 28 4 32 28 4 32 28 4 32
Passenger trains - Sat only 4 0 4 4 0 4 4 0 4
Total Trains 90 38 128 126 24 150 126 24 150
Annual average daily trains 50 25 75 76 15 91 76 15 91
Locomotive horsepower 3285 3285 3285

Locomotive engine load = 0.1 0.5 0.1 0.5 0.1 0.5
Other Diesel Passenger Trains (Amtrak Capitol Corridor & Coast Starlight)

Arrive/Depart Station
Stop at 
Station

Skip 
Station Total

Stop at 
Station

Skip 
Station Total

Stop at 
Station

Skip 
Station Total

Passenger trains - weekday = 8 2 10 8 2 10 8 2 10
Passenger trains - weekend = 7 2 9 7 2 9 7 2 9
Passenger trains - Sat only = 0 0 0 0 0 0 0 0 0
Total Trains = 15 4 19 15 4 19 15 4 19
Annual average daily trains = 8 2 10 8 2 10 8 2 10
Locomotive horsepower = 3200 3200 3200
Locomotives per train = 1 1 1
Locomotive engine load = 0.1 0.5 0.1 0.5 0.1 0.5
Freight Trains - All Diesel & Bypass Station
Freight trains per day 10 10 10
Locomotive horsepower 2300 2300 2300
Locomotives per train 2 2 2
Total horsepower 4600 4600 4600
Locomotive engine load 0.5 0.5 0.5

Locomotive DPM Emission Factors (g/hp-hr) 

Train Type 2020
2021-
2025

2026-
2049

Passenger 0.101 0.0808 0.025
Freight 0.111 0.0904 0.033

* average emissions for period.

PM2.5 to PM ratio = 0.92
DPM to PM ratio = 1

CARB Fuel Adj Factor
2010 2011+

Passenger 0.717 0.709
Freight 0.851 0.840

24 hours per day
24 hours per day

 



  

 
 
Gateway Crossings, Santa Clara, CA -1st Floor Rail Line DPM & PM2.5 Concentrations
AERMOD Risk Modeling Parameters and Maximum Concentrations
Caltrain Without Electrification - Diesel-Powered Passenger and Freight Trains

Receptor Information 1st Floor Receptors
Number of  Receptors 395

Receptor Height = 1.5 meters
Receptor distances = Various, receptors at residential units

Meteorological Conditions
BAAQMD San Jose Arpt Hourly Data 2006-2010

Land Use Classification urban

Wind speed = variable
Wind direction = variable

MEI Maximum Concentrations - Receptor Height = 1.5 m 

 Period Average DPM
Concentration

Meteorological (µg/m3)
Data Years 2020 2021-2025 2026-2049
2006-2010 0.02902 0.0259 0.0083

 Period Average PM2.5
Concentration

Meteorological (µg/m3)
Data Years 2020 2021-2025 2026-2049
2006-2010 0.0267 0.0239 0.0077  

 



  

Gateway Crossings, Santa Clara, CA - 1st Floor Receptors (1.5 meter receptor height)
AERMOD Railroad DPM Risk Modeling Parameters and Maximum Cancer Risk  at Project Site
Caltrain Without Electrification - Diesel-Powered Passenger and Freight Trains

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
3)

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 - 30
Parameter

ASF 10 10 3 1

DBR* = 361 1090 572 261
A = 1 1 1 1

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

FAH = 1.00 1.00 1.00 0.73
* 95th percentile breathing rates for infants and 80th percentile for children and adults

Rail Locomotive Cancer Risk by Year - Maximum Impact Receptor Location

Exposure Age DPM DPM
Exposure Duration Sensitivity Annual Conc Cancer Risk

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

0 2020 0.25 -0.25 - 0* 10 0.0290 0.395
1 2020 1 1 10 0.0290 4.766
2 2021 1 2 10 0.0259 4.259
3 2022 1 3 3 0.0259 0.670
4 2023 1 4 3 0.0259 0.670
5 2024 1 5 3 0.0259 0.670
6 2025 1 6 3 0.0259 0.670
7 2026 1 7 3 0.0083 0.216
8 2027 1 8 3 0.0083 0.216
9 2028 1 9 3 0.0083 0.216

10 2029 1 10 3 0.0083 0.216
11 2030 1 11 3 0.0083 0.216
12 2031 1 12 3 0.0083 0.216
13 2032 1 13 3 0.0083 0.216
14 2033 1 14 3 0.0083 0.216
15 2034 1 15 3 0.0083 0.216
16 2035 1 16 3 0.0083 0.216
17 2036 1 17 1 0.0083 0.024
18 2037 1 18 1 0.0083 0.024
19 2038 1 19 1 0.0083 0.024
20 2039 1 20 1 0.0083 0.024
21 2040 1 21 1 0.0083 0.024
22 2041 1 22 1 0.0083 0.024
23 2042 1 23 1 0.0083 0.024
24 2043 1 24 1 0.0083 0.024
25 2044 1 25 1 0.0083 0.024
26 2045 1 26 1 0.0083 0.024
27 2046 1 27 1 0.0083 0.024
28 2047 1 28 1 0.0083 0.024
29 2048 1 29 1 0.0083 0.024
30 2049 1 30 1 0.0083 0.024

Total Increased Cancer Risk 14.6
*  Third trimester of pregnancy  



  

Gateway Crossings, Santa Clara, CA
DPM Modeling - Rail Line Information and DPM and PM2.5 Emission Rates
Caltrain Electrification and Diesel-Powered Freight Trains

DPM Emission Rates

Year Description

Model 
No. 

Lines

Link 
Width 

(ft)

Link 
Width 

(m)

Link 
Length 

(ft)

Link 
Length 
(miles)

Link 
Length 

(m)

Release 
Height 

(m)

No. 
Trains 

per Day

Train 
Travel 
Speed    
(mph)

Average Daily 
Emission Rate  

(g/mi/day)

Average Daily 
Emission Rate  

(g/day)

Link 
Emission 

Rate       
(g/s)

Link 
Emission 

Rate  
(lb/hr)

2020 Caltrain - Stop at Station 1 12 3.7 2,858 0.54 871 5.0 50 10 117.3 63.5 7.35E-04 5.83E-03
Caltrain - Bypass Station 1 12 3.7 2,858 0.54 871 5.0 25 40 74.5 40.3 4.67E-04 3.71E-03
Amtrak - Stop at Station 1 12 3.7 2,858 0.54 871 5.0 8 10 17.6 9.5 1.10E-04 8.76E-04
Amtrak - Bypass Station 1 12 3.7 2,858 0.54 871 5.0 2 40 5.7 3.1 3.58E-05 2.84E-04
Freight Trains 1 12 3.7 2,858 0.54 871 5.0 10 40 53.4 28.9 3.35E-04 2.66E-03
Total - - - - - - - 95 - 268.5 145.4 1.68E-03 1.34E-02

2021-2025 Caltrain - Stop at Station 1 12 3.7 2,858 0.54 871 5.0 1 10 1.1 0.6 7.09E-06 5.63E-05
Caltrain - Bypass Station 1 12 3.7 2,858 0.54 871 5.0 18 40 45.3 24.5 2.83E-04 2.25E-03
Amtrak - Stop at Station 1 12 3.7 2,858 0.54 871 5.0 8 10 14.1 7.6 8.83E-05 7.01E-04
Amtrak - Bypass Station 1 12 3.7 2,858 0.54 871 5.0 2 40 4.6 2.5 2.86E-05 2.27E-04
Freight Trains 1 12 3.7 2,858 0.54 871 5.0 10 40 43.7 23.6 2.73E-04 2.17E-03
Total 1 12 3.7 2,858 0.54 871 5.0 38 - 108.7 58.8 6.81E-04 5.41E-03

2026-2049 Caltrain - Stop at Station 1 12 3.7 2,858 0.54 871 5.0 0 10 0.0 0.0 0.00E+00 0.00E+00
Caltrain - Bypass Station 1 12 3.7 2,858 0.54 871 5.0 3 40 2.2 1.2 1.38E-05 1.10E-04
Amtrak - Stop at Station 1 12 3.7 2,858 0.54 871 5.0 8 10 4.4 2.4 2.75E-05 2.19E-04
Amtrak - Bypass Station 1 12 3.7 2,858 0.54 871 5.0 2 40 1.4 0.8 8.93E-06 7.09E-05
Freight Trains 1 12 3.7 2,858 0.54 871 5.0 10 40 15.8 8.5 9.89E-05 7.85E-04
Total 1 12 3.7 2,858 0.54 871 5.0 23 - 23.8 12.9 1.49E-04 1.18E-03

Notes: Emission based on Emission Factors for Locomotives, USEPA 2009 (EPA-420-F-09-025) 
Average emissions calculated for 2020 and periods 2021-2025, 2026-2049.

Fuel correction factors from Offroad Modeling Change Technical memo, Changes to the Locomotive Inventory, CARB July 2006.
PM2.5 calculated as 92% of PM emissions (CARB CEIDERS PM2.5 fractions)
Passenger trains assumed to operate for 
Freight trains assumed to operate for 

Caltrain Diesel Trains- with electrification
2020 2021 - 2025 2026 - 2049

Arrive/Depart Station
Stop at 
Station

Skip 
Station Total

Stop at 
Station

Skip 
Station Total

Stop at 
Station

Skip 
Station Total

Passenger trains - weekday = 58 34 92 0 24 24 0 4 4
Passenger trains - weekend = 28 4 32 0 4 4 0 0 0
Passenger trains - Sat only = 4 0 4 4 0 4 0 0 0
Total Trains = 90 38 128 4 28 32 0 4 4
Annual average daily trains = 50 25 75 1 18 19 0 3 3
Locomotive horsepower = (before 2021) 3285 (before 2021) 3285 (before 2021) 3285

(2021 and later) 3467 (2021 and later) 3467 (2021 and later) 3467
Locomotive engine load = 0.1 0.5 0.1 0.5 0.1 0.5
Other Passenger Trains (Amtrak Capitol Corridor & Coast Starlight)

Arrive/Depart Station
Stop at 
Station

Skip 
Station Total

Stop at 
Station

Skip 
Station Total

Stop at 
Station

Skip 
Station Total

Passenger trains - weekday = 8 2 10 8 2 10 8 2 10
Passenger trains - weekend = 7 2 9 7 2 9 7 2 9
Passenger trains - Sat only = 0 0 0 0 0 0 0 0 0
Total Trains = 15 4 19 15 4 19 15 4 19
Annual average daily trains = 8 2 10 8 2 10 8 2 10
Locomotive horsepower = 3200 3200 3200
Locomotives per train = 1 1 1
Locomotive engine load = 0.1 0.5 0.1 0.5 0.1 0.5
Freight
Freight trains per day = 10 10 10
Locomotive horsepower = 2300 2300 2300
Locomotives per train = 2 2 2
Total horsepower = 4600 4600 4600
Locomotive engine load = 0.5 0.5 0.5

Locomotive DPM Emission Factors (g/hp-hr) 

Train Type
2019-
2020

2021-
2025

2026-
2049

Passenger 0.101 0.0808 0.025
Freight 0.111 0.0904 0.033

* average emissions for period.

PM2.5 to PM ratio = 0.92
DPM to PM ratio = 1

CARB Fuel Adj Factor
2010 2011+

Passenger 0.717 0.709
Freight 0.851 0.840

24 hours per day
24 hours per day

 



  

 
 
Gateway Crossings, Santa Clara, CA -1st Floor Rail Line DPM & PM2.5 Concentrations
AERMOD Risk Modeling Parameters and Maximum Concentrations
Caltrain Electrification and Diesel-Powered Amtrak and Freight Trains

Receptor Information 1st Floor Receptors
Number of  Receptors 395

Receptor Height = 1.5 meters
Receptor distances = Various, receptors at residential units

Meteorological Conditions
BAAQMD San Jose Arpt Hourly Data 2006-2010

Land Use Classification urban

Wind speed = variable
Wind direction = variable

MEI Maximum Concentrations - Receptor Height = 1.5 m 

 Period Average DPM
Concentration

Meteorological (µg/m3)
Data Years 2020 2021-2025 2026-2049
2006-2010 0.02902 0.0121 0.0027

 Period Average PM2.5
Concentration

Meteorological (µg/m3)
Data Years 2020 2021-2025 2026-2049
2006-2010 0.0267 0.0111 0.0025  

 



  

Gateway Crossings, Santa Clara, CA - 1st Floor Receptors (1.5 meter receptor height)
AERMOD Railroad DPM Risk Modeling Parameters and Maximum Cancer Risk  at Project Site
Caltrain Electrification and Diesel-Powered Amtrak and Freight Trains

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
3)

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 - 30
Parameter

ASF 10 10 3 1

DBR* = 361 1090 572 261
A = 1 1 1 1

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

FAH = 1.00 1.00 1.00 0.73
* 95th percentile breathing rates for infants and 80th percentile for children and adults

Rail Locomotive Cancer Risk by Year - Maximum Impact Receptor Location

Exposure Age DPM DPM
Exposure Duration Sensitivity Annual Conc Cancer Risk

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

0 2020 0.25 -0.25 - 0* 10 0.0290 0.395
1 2020 1 1 10 0.0290 4.766
2 2021 1 2 10 0.0121 1.984
3 2022 1 3 3 0.0121 0.312
4 2023 1 4 3 0.0121 0.312
5 2024 1 5 3 0.0121 0.312
6 2025 1 6 3 0.0121 0.312
7 2026 1 7 3 0.0027 0.070
8 2027 1 8 3 0.0027 0.070
9 2028 1 9 3 0.0027 0.070

10 2029 1 10 3 0.0027 0.070
11 2030 1 11 3 0.0027 0.070
12 2031 1 12 3 0.0027 0.070
13 2032 1 13 3 0.0027 0.070
14 2033 1 14 3 0.0027 0.070
15 2034 1 15 3 0.0027 0.070
16 2035 1 16 3 0.0027 0.070
17 2036 1 17 1 0.0027 0.008
18 2037 1 18 1 0.0027 0.008
19 2038 1 19 1 0.0027 0.008
20 2039 1 20 1 0.0027 0.008
21 2040 1 21 1 0.0027 0.008
22 2041 1 22 1 0.0027 0.008
23 2042 1 23 1 0.0027 0.008
24 2043 1 24 1 0.0027 0.008
25 2044 1 25 1 0.0027 0.008
26 2045 1 26 1 0.0027 0.008
27 2046 1 27 1 0.0027 0.008
28 2047 1 28 1 0.0027 0.008
29 2048 1 29 1 0.0027 0.008
30 2049 1 30 1 0.0027 0.008

Total Increased Cancer Risk 9.2
*  Third trimester of pregnancy  





Gateway Crossings
Standby Emergency Generator Impacts

Rating: 100 kW
134 HP

Operating Hours per Unit: 1 hours/day
50 hours/year

Load 0.74 from CARB OFFROAD
Standby Emergency Generator Emissions (PER UNIT)

Units Criteria Pollutants
ROG NOX CO SOX PM10 PM2.5 CO2e

tons/yr (from CalEEMod) 0.01 0.02 0.02 0.00 0.0008 0.0008
metric tons/yr — — — — — — 8                     

g/HP-hr 0.75 2.10 2.72 0.00 0.110 0.110
lbs/hr 0.22 0.62 0.80 0.00 0.032 0.032
lbs/yr 11.08 31.00 40.20 0.06 1.620 1.620
Average annual lbs/day 0.03 0.08 0.11 0.00 0.004 0.004

Community Risk
Worst Location Construction MEI

Cancer Risk at Source = single unit with OEHHA Adj.
at closest unit and constr. MEI 2.74E+00 ~160 0,33 ~800

Annual PM2.5 at Source
at closest unit and constr. MEI 0.005 <0.001



Attachment 5:  Roadway Modeling
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Attachment 6:  Stationary Source Modeling
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Plant# 19357        Atlantic - San Jose `
                    1250 Aviation Avenue DETAIL POLLUTANTS - ABATED
                    San Jose, CA  95110 MOST RECENT P/O APPROVED (2017)

[C]urrent, [A]rchive, or [F]uture? c Atlantic - San Jose  (P# 19357)
[P]lant, [S]ource, [A]bate. device, or [E]mis. Point?   p

   S#  SOURCE NAME
CURRENT Sources: MATERIAL             SOURCE CODE

   THROUGHPUT               DATE  POLLUTANT                   CODE  LBS/DAY
     1  Fireguard Insulate AST, AVGAS -------------------------------------------------------------------------------
        Fixed roof tank, 15K gal, White, Avgas, 10 ft diam     1  Fireguard Insulate AST, AVGAS                                         
          T43??662            no train                         T43??662

                                  Benzene                       41  1.14E-01
     2  AVGAS (Tank Fill) - Loading Arm                                   Cyclohexane                   91  5.59E-02
        Aircraft/Marine Servicing, 1 gasoline filler, Avgas                                   Hexane                       148  1.16E-01
          TD5?2662            no train                                   Toluene                      293  3.26E-01

                                  Xylene                       307  4.05E-01
                                  Ethylbenzene                 333  9.31E-02
                                  Tetra-Ethyl Lead (TEL)       422  4.66E-02
                                  Avgas                        662  1.17E+00
    2  AVGAS (Tank Fill) - Loading Arm                                       
                        TD5?2662
                                  Benzene                       41  1.40E-02
                                  Cyclohexane                   91  6.86E-03
                                 Hexane                       148  1.43E-02
                                  Toluene                      293  4.00E-02
                                  Xylene                       307  4.97E-02
                                  Ethylbenzene                 333  1.14E-02
                                  Tetra-Ethyl Lead (TEL)       422  5.72E-03
                                  Avgas                        662  1.44E-01

  PLANT TOTAL:
  lbs/day  Pollutant                                                        

 1.32E+00  Avgas (662)
 1.28E-01  Benzene (41)
 6.27E-02  Cyclohexane (91)
 1.05E-01  Ethylbenzene (333)
 1.31E-01  Hexane (148)
 5.23E-02  Tetra-Ethyl Lead (TEL) (422)
 3.66E-01  Toluene (293)
 4.55E-01  Xylene (307)



Plant# 15839        Santa Clara Police Facility BAY AREA AIR QUALITY MANAGEMENT DISTRICT                  Printed: MAY 10, 2017
                    601 El Camino Real DETAIL POLLUTANTS - ABATED
                    Santa Clara, CA  95050 MOST RECENT P/O APPROVED (2017)

[C]urrent, [A]rchive, or [F]uture? c Santa Clara Police Facility  (P# 15839)
[P]lant, [S]ource, [A]bate. device, or [E]mis. Point?   p

   S#  SOURCE NAME
CURRENT Sources: MATERIAL             SOURCE CODE

   THROUGHPUT               DATE  POLLUTANT                   CODE  LBS/DAY
     1  Emergency Standby Generator:  750 KW/ 1006 HP, 601 ECR, San -------------------------------------------------------------------------------
        Standby Diesel engine, 1114 hp, Caterpillar S/N BLG00565, 1649 cu in     1  Emergency Standby Generator:  750 KW/ 1006 HP, 601 ECR, Sant          
          C22BG098            /,P1,                         C22BG098

                                  Benzene                       41  3.37E-04
     3  Police Department #1, 601 ECR (Benton, Santa Clara, #2474)                                   Formaldehyde                 124  2.79E-05
        Standby Diesel engine, 404 hp, Detroit Diesel S/N 06VF221536, 549 cu in                                   Organics (other, including   990  1.63E-02
          C22AG098            /,P3,                                   Arsenic (all)               1030  2.93E-07

                                  Beryllium (all) pollutant   1040  1.72E-07
No CURRENT Abatement Devices                                   Cadmium                     1070  7.33E-07

                                  Chromium (hexavalent)       1095  1.52E-08
CURRENT Emission Points:                                   Lead (all) pollutant        1140  6.22E-07

                                  Manganese                   1160  9.76E-07
    1   train: ,S1,/                                   Nickel pollutant            1180  1.19E-05
    3   train: ,S3,/                                   Mercury (all) pollutant     1190  2.07E-07

                                  Diesel Engine Exhaust Part  1350  2.24E-03
                                  PAH's (non-speciated)       1840  1.55E-06
                                  Nitrous Oxide (N2O)         2030  9.02E-05
                                  Nitrogen Oxides (part not   2990  1.41E-01
                                  Sulfur Dioxide (SO2)        3990  1.10E-04
                                  Carbon Monoxide (CO) pollu  4990  6.23E-02
                                  Carbon Dioxide, non-biogen  6960  1.13E+01
                                  Methane (CH4)               6970  4.51E-04
    3  Police Department #1, 601 ECR                                         
                        C22AG098
                                  Benzene                       41  1.00E-03
                                  Formaldehyde                 124  8.27E-05
                                  Organics (other, including   990  1.17E-02
                                  Arsenic (all)               1030  8.71E-07
                                  Beryllium (all) pollutant   1040  5.10E-07
                                  Cadmium                     1070  2.18E-06
                                  Chromium (hexavalent)       1095  4.50E-08
                                  Lead (all) pollutant        1140  1.85E-06
                                  Manganese                   1160  2.90E-06
                                  Nickel pollutant            1180  3.52E-05
                                  Mercury (all) pollutant     1190  6.16E-07
                                  Diesel Engine Exhaust Part  1350  8.00E-03
                                  PAH's (non-speciated)       1840  4.59E-06
                                  Nitrous Oxide (N2O)         2030  2.68E-04
                                  Nitrogen Oxides (part not   2990  2.43E-01
                                 Sulfur Dioxide (SO2)        3990  3.27E-04
                                  Carbon Monoxide (CO) pollu  4990  1.39E-01
                                  Carbon Dioxide, non-biogen  6960  3.35E+01
                                  Methane (CH4)               6970  1.34E-03
  PLANT TOTAL:
  lbs/day  Pollutant                                                        

 1.16E-06  Arsenic (all) (1030)
 1.34E-03  Benzene (41)
 6.82E-07  Beryllium (all) pollutant (1040)
 2.91E-06  Cadmium (1070)
 4.48E+01  Carbon Dioxide, non-biogenic CO2 (6960)
 2.01E-01  Carbon Monoxide (CO) pollutant (4990)
 6.02E-08  Chromium (hexavalent) (1095)
 1.02E-02  Diesel Engine Exhaust Particulate Matter (1350)
 1.11E-04  Formaldehyde (124)
 2.47E-06  Lead (all) pollutant (1140)
 3.87E-06  Manganese (1160)
 8.23E-07  Mercury (all) pollutant (1190)
 1.79E-03  Methane (CH4) (6970)
 4.71E-05  Nickel pollutant (1180)
 3.84E-01  Nitrogen Oxides (part not spec elsewhere) (2990)
 3.58E-04  Nitrous Oxide (N2O) (2030)
2.80E-02  Organics (other, including CH4) (990)
 6.14E-06  PAH's (non-speciated) (1840)
 4.36E-04  Sulfur Dioxide (SO2) (3990)



Plant# 10821        Hewlett-Packard Aviation BAY AREA AIR QUALITY MANAGEMENT DISTRICT                  Printed: MAY 10, 2017
                    1210 Aviation Avenue DETAIL POLLUTANTS - ABATED
                    San Jose, CA  95110 MOST RECENT P/O APPROVED (2016)
                                             Plant Closed:  02/05/16
                                             Transfer to New Plant# 23329 Hewlett-Packard Aviation  (P# 10821)
List ARCHIVED devices (Y/N)? n

   S#  SOURCE NAME
Plant# 23329        Hewlett Packard Enterprise Company MATERIAL             SOURCE CODE
                    1210 Aviation Avenue    THROUGHPUT               DATE  POLLUTANT                   CODE  LBS/DAY
                    San Jose, CA  95110 -------------------------------------------------------------------------------

    1  HP Airport Olympian D200P4                                            
[C]urrent, [A]rchive, or [F]uture? c                         C22AG098
[P]lant, [S]ource, [A]bate. device, or [E]mis. Point?   p                                   Benzene                       41  2.19E-05

                                  Formaldehyde                 124  1.81E-06
CURRENT Sources:                                   Organics (other, including   990  1.06E-03

                                  Arsenic (all)               1030  1.91E-08
     1  HP Airport Olympian D200P4                                   Beryllium (all) pollutant   1040  1.12E-08
        Standby Diesel engine, 300 hp, Caterpillar, 531 cu in                                   Cadmium                     1070  4.77E-08
          C22AG098            /,P1,                                   Chromium (hexavalent)       1095  9.86E-10

                                  Lead (all) pollutant        1140  4.04E-08
     2  Sk Parts Washer                                   Manganese                   1160  6.35E-08
        Degreaser, Methylated siloxane solvent, 59 deg F                                   Nickel pollutant            1180  7.71E-07
          SD01A810            no train                                   Mercury (all) pollutant     1190  1.35E-08

                                  Diesel Engine Exhaust Part  1350  2.10E-04
                                  PAH's (non-speciated)       1840  1.01E-07

No CURRENT Abatement Devices                                   Nitrous Oxide (N2O)         2030  5.87E-06
                                  Nitrogen Oxides (part not   2990  1.54E-02

CURRENT Emission Points:                                   Sulfur Dioxide (SO2)        3990  7.15E-06
                                  Carbon Monoxide (CO) pollu  4990  3.35E-03

    1   train: ,S1,/                                   Carbon Dioxide, non-biogen  6960  7.33E-01
                                  Methane (CH4)               6970  2.93E-05
    2  Sk Parts Washer                                                       
                        SD01A810
                                  Methylated siloxane solven   810  0.00E+00

  PLANT TOTAL:
  lbs/day  Pollutant                                                        

 1.91E-08  Arsenic (all) (1030)
 2.19E-05  Benzene (41)
 1.12E-08  Beryllium (all) pollutant (1040)
 4.77E-08  Cadmium (1070)
 7.33E-01  Carbon Dioxide, non-biogenic CO2 (6960)
 3.35E-03  Carbon Monoxide (CO) pollutant (4990)
 9.86E-10  Chromium (hexavalent) (1095)
 2.10E-04  Diesel Engine Exhaust Particulate Matter (1350)
 1.81E-06  Formaldehyde (124)
 4.04E-08  Lead (all) pollutant (1140)
 6.35E-08  Manganese (1160)
 1.35E-08  Mercury (all) pollutant (1190)
 2.93E-05  Methane (CH4) (6970)
 0.00E+00  Methylated siloxane solvent (810)
7.71E-07  Nickel pollutant (1180)
 1.54E-02  Nitrogen Oxides (part not spec elsewhere) (2990)
 5.87E-06  Nitrous Oxide (N2O) (2030)
 1.06E-03  Organics (other, including CH4) (990)
 1.01E-07  PAH's (non-speciated) (1840)
 7.15E-06  Sulfur Dioxide (SO2) (3990)


