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Instructions for Completing the Equipment Calculation Forms
1.         Click the Start Button below to reset the form to begin data entry.  
 
2.         The Air Emissions Calculation Tool initially loads with the Core Data Information Form.  Once all information is entered on this form, the necessary equipment calculation pages will be created based on the information entered on the Core Data Information Form. The customized Air Emissions Calculation Tool should now be saved to your computer before entering any other information on the equipment calculation pages. Warning, every time you click on the Start Button below, the Air Emissions Calculation Tool will reset and all data entered will be lost. 
 
3.         Green/Blue colored information boxes require users to enter the required information for the subject facility. Default values may be changed if not appropriate for the facility. 
 
4.         Yellow colored boxes represent calculated values based on user information entered and may not be changed.
 
5.         Yellow boxes with green/blue cross-hatching represent calculated values based on user information entered, however users may input data in these boxes, if necessary.
 
AIR EMISSIONS CALCULATION TOOL
11.0.0.20130303.1.892433.887364
Mandatory - All appropriate Data Must Be Entered For All Boxes Below. This Data Will Automatically Create All Required Equipment Forms And Populate This Data In All Emissions Calculation Forms.
Core Data Information
Complete all required forms that follow, for the equipment at the subject facility, based on the selections made above. Items with an * indicate an air emissions calculation form currently not required at this time and those with ^ indicate forms under construction at this time.
Equipment
Quantity
Equipment
Quantity
Amine Unit(s)
Compressor Engine (s)
Dehydrator(s)
Enclosed Combustion Device(s) (ECD)
Equipment Fugitives
Flare(s)
Flash Tower/Ultra-Low Pressure Separator(s)^
gunbarrel separators 
Generator Engine (s)
Gunbarrel Separator(s)/Tank(s)
Heater(s), Heater Treaters
Number of Paved Haul Roads Segments
Number of Unpaved Haul Road Segments 
Low Pressure Compressor(s)*  & Compressor(s)*
Oil/Condensate Storage Tank(s)
Oil/Condensate Truck Loading
Produced Water Storage Tank(s)
Produced Water Truck Loading
Pumpjack  Engine(s)
Reboilers(s) (Amine Units)
Placeholder for Future Use
Reboilers(s) (Glycol, others)
Startup, Shutdown & Maintenance and Malfunction
Skim Oil or Slop Oil Tank(s)
Thermal Oxidizer(s) (TO)
Vapor Combustion Device(s) (VCU)
Vapor Recovery Unit(s) (VRU)^
Enter The Quantity Of All Air Emissions Sources Located At The Facility (Leave Blank For Each Equipment Type That Is Not Present)
(Mscf/d)
(Mscf/h)
(BOPD)
(BOPH)
(BWPD)
(BWPH)
Emission Factors, Catalyst Control Efficiency & Safety Factor
Uncontrolled Emissions
Controlled Emissions (includes SF)1
Pollutant
% Control Efficiency
Contrld EF  lb/MMBtu
lb/hr
Tons/yr
lb/hr
Tons/yr
NOx^
CO
VOC*
Formaldehyde
TSP/PM10/PM2.5
2SO2
AP-42 HAPs
Formaldehyde
NA
Enter Catalyst control efficiency and provide manufacturer catalyst guarantee. Default value is 0% ; 
NA
Enter Safety factor percentage.  Maximum allowable safety factor is 25%. Default Value is 0%;
NA
Calculates formaldehyde controlled emission factor value based on uncontrolled emission factor multiplied by the catalyst control efficiency. Alternatively, you may enter the controlled formaldehyde emission factor value.
NA
NA
NA
NA
Calculates controlled emissions in pounds per hour (pph) for this pollutant based on AP-42 emission factors. This value cannot be changed by user.
NA
Calculates controlled emissions in tons per year (tpy) for this pollutant based on AP-42 emission factors. This value cannot be changed by user.
Acetaldehyde
NA
No control efficiency allowed.
NA
No safety factor allowed.
NA
NA
NA
NA
NA
NA
Acrolein
NA
No control efficiency allowed.
NA
No safety factor allowed.
NA
NA
NA
NA
NA
NA
Benzene
NA
No control efficiency allowed.
NA
No safety factor allowed.
NA
NA
NA
NA
NA
NA
Ethylbenzene
NA
No control efficiency allowed.
NA
No safety factor allowed.
NA
NA
NA
NA
NA
NA
PAH
NA
NA
No safety factor allowed.
NA
NA
NA
NA
NA
NA
Toluene
NA
No control efficiency allowed.
NA
No safety factor allowed.
NA
NA
NA
NA
NA
NA
Xylene
NA
No control efficiency allowed.
NA
No safety factor allowed.
NA
NA
NA
NA
NA
NA
Total HAPs
NA
NA
NA
NA
NA
NA
NA
NA
NA
Enter data in green-shaded areas only! One engine per form unless like-kind engines 
 Natural Gas-Fired, Distillate Oil-Fired, Landfill Gas-Fired or Digester Gas-Fired Turbines (≥80% Load) 
Select Source of Emission Standards
Turbine Deration
* Uncontrolled & Controlled  VOC emissions include aldehyde emissions. VOC Emissions for JJJJ do not include aldehyde emissions.      1 For NOI's & NPR, controlled emissions cannot be less than JJJJ emissions.    2   SO2 EF (grains/scf) except for AP-42 EF in g/hp-hr for SO2 & EF Values for NOx, CO, VOC, TSP/PM10/PM2.5 in lb/hp-hr for large gasoline & diesel engines.    ^NMHCNOx Emission Factors for diesel engines assume 75% NOx and 25% VOC
Select or enter today's date.
Calculation Tool for Non-Emergency SI Rich Burn, Lean Burn & Clean Burn Natural Gas Fired Compressor Engines (100% Load) & Large Stationary Diesel (≤600hp & >600hp) & Gasoline Compressor Engines (≤600hp) Emissions 
 
AP-42 Natural Gas-Fired Turbine Emission factors based on AP-42, Tables 3.1-1, 3.1-2a, 3.1-2b & 3.1-3 (April 2000)      
https://www3.epa.gov/ttn/chief/ap42/ch03/final/c03s01.pdf
AP-42 Distillate Oil-Fired Turbine Emission factors based on AP-42, Tables 3.1-1, 3.1-4 & 3.1-5 
https://www3.epa.gov/ttn/chief/ap42/ch03/final/c03s01.pdf
AP-42 Landfill Gas-Fired Turbine Emission factors based on AP-42, Tables 3.1-1 & 3.1-6 
https://www3.epa.gov/ttn/chief/ap42/ch03/final/c03s01.pdf
AP-42 Digester Gas-Fired Turbine Emission factors based on AP-42, Tables 3.1-1, 3.1-7 & 3.1-8 
https://www3.epa.gov/ttn/chief/ap42/ch03/final/c03s01.pdf
40 CFR Part 60 Subpart GG Emission Factors 
https://www.ecfr.gov/cgi-bin/text-idx?node=sp40.7.60.gg
40 CFR Part 60 Subpart KKKK Emission Factors
https://www.ecfr.gov/cgi-bin/text-idx?node=sp40.7.60.kkkk
 
Technical Disclaimer This document is intended to help you accurately determine stationary compressor engine emissions. It does not supersede or replace any state or federal law, rule, or regulation. This guidance reflects the current understanding of how these units work and how they generate emissions, how they are monitored or tested, and what data are available for emissions determination, may change over time as the AQB continue scientific studies and as new information becomes available. The AQB welcome any data, information, or feedback that may improve our understanding of stationary compressor engine emissions and thereby further improve determinations within the emissions inventory. The calculation methods represented are intended as an emissions calculation aid; alternate calculation methods may be equally acceptable if they are based upon, and adequately demonstrate, sound engineering assumptions or data. If you have a question regarding the acceptability of a given emissions determination method, contact the Permitting Section at 505-476-4300.
Emission Factors, Catalyst Control Efficiency & Safety Factor
Uncontrolled Emissions
Controlled Emissions (includes SF)1
Pollutant
% Control Efficiency
% Safety Factor
Maximum allowable safety factor is 25%.
Contrld EF  g/(hp-hr)
lb/hr
Tons/yr
lb/hr
Tons/yr
lb/hr
Tons/yr
NOx^
CO
VOC*
Formaldehyde
TSP/PM10/PM2.5
2SO2
AP-42 HAPs
Formaldehyde
NA
Enter Catalyst control efficiency and provide manufacturer catalyst guarantee. Default value is 0% ; 
NA
Enter Safety factor percentage.  Maximum allowable safety factor is 25%. Default Value is 0%;
NA
Calculates formaldehyde controlled emission factor value based on uncontrolled emission factor multiplied by the catalyst control efficiency. Alternatively, you may enter the controlled formaldehyde emission factor value.
NA
NA
NA
NA
Calculates controlled emissions in pounds per hour (pph) for this pollutant based on AP-42 emission factors. This value cannot be changed by user.
NA
Calculates controlled emissions in tons per year (tpy) for this pollutant based on AP-42 emission factors. This value cannot be changed by user.
Acetaldehyde
NA
No control efficiency allowed.
NA
No safety factor allowed.
NA
NA
NA
NA
NA
NA
Acrolein
NA
No control efficiency allowed.
NA
No safety factor allowed.
NA
NA
NA
NA
NA
NA
Benzene
NA
No control efficiency allowed.
NA
No safety factor allowed.
NA
NA
NA
NA
NA
NA
Ethylbenzene
NA
No control efficiency allowed.
NA
No safety factor allowed.
NA
NA
NA
NA
NA
NA
n-Hexane
NA
NA
No safety factor allowed.
NA
NA
NA
NA
NA
NA
Toluene
NA
No control efficiency allowed.
NA
No safety factor allowed.
NA
NA
NA
NA
NA
NA
Xylene
NA
No control efficiency allowed.
NA
No safety factor allowed.
NA
NA
NA
NA
NA
NA
Total HAPs
NA
NA
NA
NA
NA
NA
NA
Enter data in green-shaded areas only! One engine per form unless like-kind engines 
Non-Emergency SI Rich Burn, Lean Burn & Clean Burn Natural Gas Fired Compressor Engines (100% Load) & Stationary & Non-Road Diesel (≤600hp & >600hp) & Gasoline Compressor Engines (≤600hp)
Select Source of Emission Factors
Engine Deration
* Uncontrolled & Controlled  VOC emissions include aldehyde emissions. VOC Emissions for JJJJ do not include aldehyde emissions.      1 For NOI's & NPR, controlled emissions cannot be less than JJJJ emissions.    2   SO2 EF (grains/scf or ppm) except for AP-42 EF in g/hp-hr for SO2 & EF Values for NOx, CO, VOC, TSP/PM10/PM2.5 in lb/hp-hr for large gasoline & diesel engines.    ^NOx+NMHC Emission Factors for diesel engines assume 75% NOx and 25% VOC
Select or enter today's date.
Calculation Tool for Non-Emergency SI Rich Burn, Lean Burn & Clean Burn Natural Gas Fired Compressor Engines (100% Load) & Large Stationary Diesel (≤600hp & >600hp) & Gasoline Compressor Engines (≤600hp) Emissions 
 
AP-42 Gas-Fired Engine Emission factors based on AP-42, Tables 3.2-1, 3.2-2 & 3.2-3 (July 2000)      
https://www3.epa.gov/ttn/chief/ap42/ch03/final/c03s02.pdf
40 CFR Part 60 Subpart JJJJ Emission Factors based on §60.4233 & Table 1 
http://www.ecfr.gov/cgi-bin/text-idx?node=sp40.7.60.jjjj
AP-42 Diesel & Gasoline Fired Engine Emission factors based on AP-42, Tables 3.3-1, 3.2-2, 3.4-1, 3.4-2, 3.4-3 & 3.4-4 
https://www3.epa.gov/ttn/chief/ap42/ch03/final/c03s03.pdf 
40 CFR Part 60 Subpart IIII Emission Factors based on §60.4233 & Table 1
http://www.ecfr.gov/cgi-bin/text-idx?node=sp40.7.60.iiii 
EPA Tier 1-4 Nonroad Compression Ignition Emission Standards (EPA-42--B-16-022)
https://nepis.epa.gov/Exe/ZyNET.exe/P100OA05.txt?ZyActionD=ZyDocument&Client=EPA&Index=2011%20Thru%202015&Docs=&Query=&Time=&EndTime=&SearchMethod=1&TocRestrict=n&Toc=&TocEntry=&QField=&QFieldYear=&QFieldMonth=&QFieldDay=&UseQField=&IntQFieldOp=0&ExtQFieldOp=0&XmlQuery=&File=D%3A%5CZYFILES%5CINDEX%20DATA%5C11THRU15%5CTXT%5C00000019%5CP100OA05.txt&User=ANONYMOUS&Password=anonymous&SortMethod=h%7C-&MaximumDocuments=1&FuzzyDegree=0&ImageQuality=r75g8/r75g8/x150y150g16/i425&Display=hpfr&DefSeekPage=x&SearchBack=ZyActionL&Back=ZyActionS&BackDesc=Results%20page&MaximumPages=1&ZyEntry=1 
Emission factors for natural gas and field gas internal combustion engines may be based on AP-42, Tables  3.2-1, 3.2-2 or 3.2-3 or NSPS JJJJ emission standards or manufacturer specifications based on engine applicability. 
 
NOx Sample Calculation Using AP-42 Emission Factors for a 500-HP 4-Stroke Rich Burn Engine
 
pph         = NOx Emission Factor (EF) lb/MMBtu *  Heat Value Btu/scf/1020 Btu/scf * Maximum Heat Input (MMBtu/hr) * Allowable 
                     HP * 1/1000000 MMBtu/Btu
         = 2.21 lb/MMBtu *  1020 Btu/scf/1020Btu/scf * 7500 MMBtu/hr *500 hp * 1/1000000 MMBtu/Btu
         =8.29 lb/hr
         
tpy         =NOx Emission Factor (EF) lb/MMBtu * Heat Value Btu/scf/1020 Btu/scf * Maximum Heat Input (MMBtu/hr) * Allowable 
                     HP * 1/1000000 MMBtu/Btu *  8760 hrs/yr * 1/2000  tons/lbs
         = 2.21 lb/MMBtu * 1020 Btu/scf/1020 Btu/scf * 0.5 MMBtu/hr * 1/1020 Btu/scf * 1000000/1 Btu/MMBtu * 8760 hrs/yr *
          1ton/2000lbs
         = 36.31 tpy
AP-42 SO2 emissions based on 100% conversion of fuel sulfur to SO2 and assumes sulfur content in natural gas of 2,000 grains/106 scf. The SO2 emission factor is converted to other natural gas sulfur contents by multiplying the SO2 emission factor by the ratio of the site-specific sulfur content (grains/106 scf) to 2,000 grains/106 scf. For all other engines not using AP-42, The SO2 emissions are based on grains S/scf. Fuel Heat values for Diesel = 0.137 MMBtu/gal; LPG = 0.0905 MMBtu/gal and Gasoline = 0.13 MMBtu/gal per AP-42 Appendix A, pg 5 & 6. SO2 emissions for all diesel engines not using AP-42, equals Gal Diesel/hr * diesel wt (lb)/gal * 15 ppm S * 64 lb SO2/32 lb S, where diesel weighs 7.1089 lb/gal.
 
NOx Sample Calculation Using NSPS JJJJ Emission Factors for a July 1, 2010 500-HP 4-Stroke Rich Burn Engine
 
pph         = NOx Emission Factor (EF) g/hp-hr *  1/453.6 lbs/grams * Allowable HP
         = 1 g/hp-hr * 1/453.6 lbs/grams   * 500 hp 
         = 1.1 lb/hr
         
tpy         =NOx Emission Factor (EF) g/hp-hr *  1/453.6 lbs/grams * Allowable HP *  8760 hrs/yr * 1/2000  tons/lbs
         = 1 g/hp-hr * 1/453.6 lbs/grams   * 500 hp  * 8760 hrs/yr * 1ton/2000lbs
         = 4.82 tpy
Technical Disclaimer This document is intended to help you accurately determine stationary compressor engine emissions. It does not supersede or replace any state or federal law, rule, or regulation. This guidance reflects the current understanding of how these units work and how they generate emissions, how they are monitored or tested, and what data are available for emissions determination, may change over time as the AQB continue scientific studies and as new information becomes available. The AQB welcome any data, information, or feedback that may improve our understanding of stationary compressor engine emissions and thereby further improve determinations within the emissions inventory. The calculation methods represented are intended as an emissions calculation aid; alternate calculation methods may be equally acceptable if they are based upon, and adequately demonstrate, sound engineering assumptions or data. If you have a question regarding the acceptability of a given emissions determination method, contact the Permitting Section at 505-476-4300.
Emission Factors, Catalyst Control Efficiency & Safety Factor
Uncontrolled Emissions
Controlled Emissions (includes SF)1
Pollutant
% Control Efficiency
% Safety Factor
Maximum allowable safety factor is 25%.
Contrld EF  g/(hp-hr)
lb/hr
Tons/yr
lb/hr
Tons/yr
lb/hr
Tons/yr
NOx^
CO
VOC*
Formaldehyde
TSP/PM10/PM2.5
2SO2
AP-42 HAPs
Formaldehyde
NA
Enter Catalyst control efficiency and provide manufacturer catalyst guarantee. Default value is 0% ; 
NA
Enter Safety factor percentage.  Maximum allowable safety factor is 25%. Default Value is 0%;
NA
Calculates formaldehyde controlled emission factor value based on uncontrolled emission factor multiplied by the catalyst control efficiency. Alternatively, you may enter the controlled formaldehyde emission factor value.
NA
NA
NA
NA
Calculates controlled emissions in pounds per hour (pph) for this pollutant based on AP-42 emission factors. This value cannot be changed by user.
NA
Calculates controlled emissions in tons per year (tpy) for this pollutant based on AP-42 emission factors. This value cannot be changed by user.
Acetaldehyde
NA
No control efficiency allowed.
NA
No safety factor allowed.
NA
NA
NA
NA
NA
NA
Acrolein
NA
No control efficiency allowed.
NA
No safety factor allowed.
NA
NA
NA
NA
NA
NA
Benzene
NA
No control efficiency allowed.
NA
No safety factor allowed.
NA
NA
NA
NA
NA
NA
Ethylbenzene
NA
No control efficiency allowed.
NA
No safety factor allowed.
NA
NA
NA
NA
NA
NA
n-Hexane
NA
NA
No safety factor allowed.
NA
NA
NA
NA
NA
NA
Toluene
NA
No control efficiency allowed.
NA
No safety factor allowed.
NA
NA
NA
NA
NA
NA
Xylene
NA
No control efficiency allowed.
NA
No safety factor allowed.
NA
NA
NA
NA
NA
NA
Total HAPs
NA
NA
NA
NA
NA
NA
NA
Enter data in green-shaded areas only! One engine per form unless like-kind engines 
Non-Emergency SI Rich Burn, Lean Burn & Clean Burn Natural Gas Fired Compressor Engines (100% Load) & Stationary & Non-Road Diesel (≤600hp & >600hp) & Gasoline Compressor Engines (≤600hp)
Select Source of Emission Factors
Engine Deration
* Uncontrolled & Controlled  VOC emissions include aldehyde emissions. VOC Emissions for JJJJ do not include aldehyde emissions.      1 For NOI's & NPR, controlled emissions cannot be less than JJJJ emissions.    2   SO2 EF (grains/scf or ppm) except for AP-42 EF in g/hp-hr for SO2 & EF Values for NOx, CO, VOC, TSP/PM10/PM2.5 in lb/hp-hr for large gasoline & diesel engines.    ^NOx+NMHC Emission Factors for diesel engines assume 75% NOx and 25% VOC
Select or enter today's date.
Emission Factors, Catalyst Control Efficiency & Safety Factor
Uncontrolled Emissions
Controlled Emissions (includes SF)1
Pollutant
% Control Efficiency
% Safety Factor
Maximum allowable safety factor is 25%.
Contrld EF  g/(hp-hr)
lb/hr
Tons/yr
lb/hr
Tons/yr
lb/hr
Tons/yr
NOx^
CO
VOC*
Formaldehyde
TSP/PM10/PM2.5
2SO2
AP-42 HAPs
Formaldehyde
NA
Enter Catalyst control efficiency and provide manufacturer catalyst guarantee. Default value is 0% ; 
NA
Enter Safety factor percentage.  Maximum allowable safety factor is 25%. Default Value is 0%;
NA
Calculates formaldehyde controlled emission factor value based on uncontrolled emission factor multiplied by the catalyst control efficiency. Alternatively, you may enter the controlled formaldehyde emission factor value.
NA
NA
NA
NA
Calculates controlled emissions in pounds per hour (pph) for this pollutant based on AP-42 emission factors. This value cannot be changed by user.
NA
Calculates controlled emissions in tons per year (tpy) for this pollutant based on AP-42 emission factors. This value cannot be changed by user.
Acetaldehyde
NA
No control efficiency allowed.
NA
No safety factor allowed.
NA
NA
NA
NA
NA
NA
Acrolein
NA
No control efficiency allowed.
NA
No safety factor allowed.
NA
NA
NA
NA
NA
NA
Benzene
NA
No control efficiency allowed.
NA
No safety factor allowed.
NA
NA
NA
NA
NA
NA
Ethylbenzene
NA
No control efficiency allowed.
NA
No safety factor allowed.
NA
NA
NA
NA
NA
NA
n-Hexane
NA
NA
No safety factor allowed.
NA
NA
NA
NA
NA
NA
Toluene
NA
No control efficiency allowed.
NA
No safety factor allowed.
NA
NA
NA
NA
NA
NA
Xylene
NA
No control efficiency allowed.
NA
No safety factor allowed.
NA
NA
NA
NA
NA
NA
Total HAPs
NA
NA
NA
NA
NA
NA
NA
Enter data in green-shaded areas only! One engine per form unless like-kind engines 
Non-Emergency SI Rich Burn, Lean Burn & Clean Burn Natural Gas Fired Compressor Engines (100% Load) & Stationary & Non-Road Diesel (≤600hp & >600hp) & Gasoline Compressor Engines (≤600hp)
Select Source of Emission Factors
Engine Deration
* Uncontrolled & Controlled  VOC emissions include aldehyde emissions. VOC Emissions for JJJJ do not include aldehyde emissions.      1 For NOI's & NPR, controlled emissions cannot be less than JJJJ emissions.    2   SO2 EF (grains/scf or ppm) except for AP-42 EF in g/hp-hr for SO2 & EF Values for NOx, CO, VOC, TSP/PM10/PM2.5 in lb/hp-hr for large gasoline & diesel engines.    ^NOx+NMHC Emission Factors for diesel engines assume 75% NOx and 25% VOC
Select or enter today's date.
Emission Factors, Catalyst Control Efficiency & Safety Factor
Uncontrolled Emissions
Controlled Emissions (includes SF)1
Pollutant
% Control Efficiency
% Safety Factor
Maximum allowable safety factor is 25%.
Contrld EF  g/(hp-hr)
lb/hr
Tons/yr
lb/hr
Tons/yr
lb/hr
Tons/yr
NOx^
CO
VOC*
Formaldehyde
TSP/PM10/PM2.5
2SO2
AP-42 HAPs
Formaldehyde
NA
Enter Catalyst control efficiency and provide manufacturer catalyst guarantee. Default value is 0% ; 
NA
Enter Safety factor percentage.  Maximum allowable safety factor is 25%. Default Value is 0%;
NA
Calculates formaldehyde controlled emission factor value based on uncontrolled emission factor multiplied by the catalyst control efficiency. Alternatively, you may enter the controlled formaldehyde emission factor value.
NA
NA
NA
NA
Calculates controlled emissions in pounds per hour (pph) for this pollutant based on AP-42 emission factors. This value cannot be changed by user.
NA
Calculates controlled emissions in tons per year (tpy) for this pollutant based on AP-42 emission factors. This value cannot be changed by user.
Acetaldehyde
NA
No control efficiency allowed.
NA
No safety factor allowed.
NA
NA
NA
NA
NA
NA
Acrolein
NA
No control efficiency allowed.
NA
No safety factor allowed.
NA
NA
NA
NA
NA
NA
Benzene
NA
No control efficiency allowed.
NA
No safety factor allowed.
NA
NA
NA
NA
NA
NA
Ethylbenzene
NA
No control efficiency allowed.
NA
No safety factor allowed.
NA
NA
NA
NA
NA
NA
n-Hexane
NA
NA
No safety factor allowed.
NA
NA
NA
NA
NA
NA
Toluene
NA
No control efficiency allowed.
NA
No safety factor allowed.
NA
NA
NA
NA
NA
NA
Xylene
NA
No control efficiency allowed.
NA
No safety factor allowed.
NA
NA
NA
NA
NA
NA
Total HAPs
NA
NA
NA
NA
NA
NA
NA
Enter data in green-shaded areas only! One engine per form unless like-kind engines 
Non-Emergency SI Rich Burn, Lean Burn & Clean Burn Natural Gas Fired Compressor Engines (100% Load) & Stationary & Non-Road Diesel (≤600hp & >600hp) & Gasoline Compressor Engines (≤600hp)
Select Source of Emission Factors
Engine Deration
* Uncontrolled & Controlled  VOC emissions include aldehyde emissions. VOC Emissions for JJJJ do not include aldehyde emissions.      1 For NOI's & NPR, controlled emissions cannot be less than JJJJ emissions.    2   SO2 EF (grains/scf or ppm) except for AP-42 EF in g/hp-hr for SO2 & EF Values for NOx, CO, VOC, TSP/PM10/PM2.5 in lb/hp-hr for large gasoline & diesel engines.    ^NOx+NMHC Emission Factors for diesel engines assume 75% NOx and 25% VOC
Select or enter today's date.
Emission Factors, Catalyst Control Efficiency & Safety Factor
Uncontrolled Emissions
Controlled Emissions (includes SF)1
Pollutant
% Control Efficiency
% Safety Factor
Maximum allowable safety factor is 25%.
Contrld EF  g/(hp-hr)
lb/hr
Tons/yr
lb/hr
Tons/yr
lb/hr
Tons/yr
NOx^
CO
VOC*
Formaldehyde
TSP/PM10/PM2.5
2SO2
AP-42 HAPs
Formaldehyde
NA
Enter Catalyst control efficiency and provide manufacturer catalyst guarantee. Default value is 0% ; 
NA
Enter Safety factor percentage.  Maximum allowable safety factor is 25%. Default Value is 0%;
NA
Calculates formaldehyde controlled emission factor value based on uncontrolled emission factor multiplied by the catalyst control efficiency. Alternatively, you may enter the controlled formaldehyde emission factor value.
NA
NA
NA
NA
Calculates controlled emissions in pounds per hour (pph) for this pollutant based on AP-42 emission factors. This value cannot be changed by user.
NA
Calculates controlled emissions in tons per year (tpy) for this pollutant based on AP-42 emission factors. This value cannot be changed by user.
Acetaldehyde
NA
No control efficiency allowed.
NA
No safety factor allowed.
NA
NA
NA
NA
NA
NA
Acrolein
NA
No control efficiency allowed.
NA
No safety factor allowed.
NA
NA
NA
NA
NA
NA
Benzene
NA
No control efficiency allowed.
NA
No safety factor allowed.
NA
NA
NA
NA
NA
NA
Ethylbenzene
NA
No control efficiency allowed.
NA
No safety factor allowed.
NA
NA
NA
NA
NA
NA
n-Hexane
NA
NA
No safety factor allowed.
NA
NA
NA
NA
NA
NA
Toluene
NA
No control efficiency allowed.
NA
No safety factor allowed.
NA
NA
NA
NA
NA
NA
Xylene
NA
No control efficiency allowed.
NA
No safety factor allowed.
NA
NA
NA
NA
NA
NA
Total HAPs
NA
NA
NA
NA
NA
NA
NA
Enter data in green-shaded areas only! One engine per form unless like-kind engines 
Non-Emergency SI Rich Burn, Lean Burn & Clean Burn Natural Gas Fired Compressor Engines (100% Load) & Stationary & Non-Road Diesel (≤600hp & >600hp) & Gasoline Compressor Engines (≤600hp)
Select Source of Emission Factors
Engine Deration
* Uncontrolled & Controlled  VOC emissions include aldehyde emissions. VOC Emissions for JJJJ do not include aldehyde emissions.      1 For NOI's & NPR, controlled emissions cannot be less than JJJJ emissions.    2   SO2 EF (grains/scf or ppm) except for AP-42 EF in g/hp-hr for SO2 & EF Values for NOx, CO, VOC, TSP/PM10/PM2.5 in lb/hp-hr for large gasoline & diesel engines.    ^NOx+NMHC Emission Factors for diesel engines assume 75% NOx and 25% VOC
Select or enter today's date.
Emission Factors, Catalyst Control Efficiency & Safety Factor
Uncontrolled Emissions
Controlled Emissions (includes SF)1
Pollutant
% Control Efficiency
% Safety Factor
Maximum allowable safety factor is 25%.
Contrld EF  g/(hp-hr)
lb/hr
Tons/yr
lb/hr
Tons/yr
lb/hr
Tons/yr
NOx^
CO
VOC*
Formaldehyde
TSP/PM10/PM2.5
2SO2
AP-42 HAPs
Formaldehyde
NA
Enter Catalyst control efficiency and provide manufacturer catalyst guarantee. Default value is 0% ; 
NA
Enter Safety factor percentage.  Maximum allowable safety factor is 25%. Default Value is 0%;
NA
Calculates formaldehyde controlled emission factor value based on uncontrolled emission factor multiplied by the catalyst control efficiency. Alternatively, you may enter the controlled formaldehyde emission factor value.
NA
NA
NA
NA
Calculates controlled emissions in pounds per hour (pph) for this pollutant based on AP-42 emission factors. This value cannot be changed by user.
NA
Calculates controlled emissions in tons per year (tpy) for this pollutant based on AP-42 emission factors. This value cannot be changed by user.
Acetaldehyde
NA
No control efficiency allowed.
NA
No safety factor allowed.
NA
NA
NA
NA
NA
NA
Acrolein
NA
No control efficiency allowed.
NA
No safety factor allowed.
NA
NA
NA
NA
NA
NA
Benzene
NA
No control efficiency allowed.
NA
No safety factor allowed.
NA
NA
NA
NA
NA
NA
Ethylbenzene
NA
No control efficiency allowed.
NA
No safety factor allowed.
NA
NA
NA
NA
NA
NA
n-Hexane
NA
NA
No safety factor allowed.
NA
NA
NA
NA
NA
NA
Toluene
NA
No control efficiency allowed.
NA
No safety factor allowed.
NA
NA
NA
NA
NA
NA
Xylene
NA
No control efficiency allowed.
NA
No safety factor allowed.
NA
NA
NA
NA
NA
NA
Total HAPs
NA
NA
NA
NA
NA
NA
NA
Enter data in green-shaded areas only! One engine per form unless like-kind engines 
Non-Emergency SI Rich Burn, Lean Burn & Clean Burn Natural Gas Fired Compressor Engines (100% Load) & Stationary & Non-Road Diesel (≤600hp & >600hp) & Gasoline Compressor Engines (≤600hp)
Select Source of Emission Factors
Engine Deration
* Uncontrolled & Controlled  VOC emissions include aldehyde emissions. VOC Emissions for JJJJ do not include aldehyde emissions.      1 For NOI's & NPR, controlled emissions cannot be less than JJJJ emissions.    2   SO2 EF (grains/scf or ppm) except for AP-42 EF in g/hp-hr for SO2 & EF Values for NOx, CO, VOC, TSP/PM10/PM2.5 in lb/hp-hr for large gasoline & diesel engines.    ^NOx+NMHC Emission Factors for diesel engines assume 75% NOx and 25% VOC
Select or enter today's date.
Emission Factors, Catalyst Control Efficiency & Safety Factor
Uncontrolled Emissions
Controlled Emissions (includes SF)1
Pollutant
% Control Efficiency
% Safety Factor
Maximum allowable safety factor is 25%.
Contrld EF  g/(hp-hr)
lb/hr
Tons/yr
lb/hr
Tons/yr
lb/hr
Tons/yr
NOx^
CO
VOC*
Formaldehyde
TSP/PM10/PM2.5
2SO2
AP-42 HAPs
Formaldehyde
NA
Enter Catalyst control efficiency and provide manufacturer catalyst guarantee. Default value is 0% ; 
NA
Enter Safety factor percentage.  Maximum allowable safety factor is 25%. Default Value is 0%;
NA
Calculates formaldehyde controlled emission factor value based on uncontrolled emission factor multiplied by the catalyst control efficiency. Alternatively, you may enter the controlled formaldehyde emission factor value.
NA
NA
NA
NA
Calculates controlled emissions in pounds per hour (pph) for this pollutant based on AP-42 emission factors. This value cannot be changed by user.
NA
Calculates controlled emissions in tons per year (tpy) for this pollutant based on AP-42 emission factors. This value cannot be changed by user.
Acetaldehyde
NA
No control efficiency allowed.
NA
No safety factor allowed.
NA
NA
NA
NA
NA
NA
Acrolein
NA
No control efficiency allowed.
NA
No safety factor allowed.
NA
NA
NA
NA
NA
NA
Benzene
NA
No control efficiency allowed.
NA
No safety factor allowed.
NA
NA
NA
NA
NA
NA
Ethylbenzene
NA
No control efficiency allowed.
NA
No safety factor allowed.
NA
NA
NA
NA
NA
NA
n-Hexane
NA
NA
No safety factor allowed.
NA
NA
NA
NA
NA
NA
Toluene
NA
No control efficiency allowed.
NA
No safety factor allowed.
NA
NA
NA
NA
NA
NA
Xylene
NA
No control efficiency allowed.
NA
No safety factor allowed.
NA
NA
NA
NA
NA
NA
Total HAPs
NA
NA
NA
NA
NA
NA
NA
Enter data in green-shaded areas only! One engine per form unless like-kind engines 
Non-Emergency SI Rich Burn, Lean Burn & Clean Burn Natural Gas Fired Compressor Engines (100% Load) & Stationary & Non-Road Diesel (≤600hp & >600hp) & Gasoline Compressor Engines (≤600hp)
Select Source of Emission Factors
Engine Deration
* Uncontrolled & Controlled  VOC emissions include aldehyde emissions. VOC Emissions for JJJJ do not include aldehyde emissions.      1 For NOI's & NPR, controlled emissions cannot be less than JJJJ emissions.    2   SO2 EF (grains/scf or ppm) except for AP-42 EF in g/hp-hr for SO2 & EF Values for NOx, CO, VOC, TSP/PM10/PM2.5 in lb/hp-hr for large gasoline & diesel engines.    ^NOx+NMHC Emission Factors for diesel engines assume 75% NOx and 25% VOC
Select or enter today's date.
Emission Factors, Catalyst Control Efficiency & Safety Factor
Uncontrolled Emissions
Controlled Emissions (includes SF)1
Pollutant
% Control Efficiency
% Safety Factor
Maximum allowable safety factor is 25%.
Contrld EF  g/(hp-hr)
lb/hr
Tons/yr
lb/hr
Tons/yr
lb/hr
Tons/yr
NOx^
CO
VOC*
Formaldehyde
TSP/PM10/PM2.5
2SO2
AP-42 HAPs
Formaldehyde
NA
Enter Catalyst control efficiency and provide manufacturer catalyst guarantee. Default value is 0% ; 
NA
Enter Safety factor percentage.  Maximum allowable safety factor is 25%. Default Value is 0%;
NA
Calculates formaldehyde controlled emission factor value based on uncontrolled emission factor multiplied by the catalyst control efficiency. Alternatively, you may enter the controlled formaldehyde emission factor value.
NA
NA
NA
NA
Calculates controlled emissions in pounds per hour (pph) for this pollutant based on AP-42 emission factors. This value cannot be changed by user.
NA
Calculates controlled emissions in tons per year (tpy) for this pollutant based on AP-42 emission factors. This value cannot be changed by user.
Acetaldehyde
NA
No control efficiency allowed.
NA
No safety factor allowed.
NA
NA
NA
NA
NA
NA
Acrolein
NA
No control efficiency allowed.
NA
No safety factor allowed.
NA
NA
NA
NA
NA
NA
Benzene
NA
No control efficiency allowed.
NA
No safety factor allowed.
NA
NA
NA
NA
NA
NA
Ethylbenzene
NA
No control efficiency allowed.
NA
No safety factor allowed.
NA
NA
NA
NA
NA
NA
n-Hexane
NA
NA
No safety factor allowed.
NA
NA
NA
NA
NA
NA
Toluene
NA
No control efficiency allowed.
NA
No safety factor allowed.
NA
NA
NA
NA
NA
NA
Xylene
NA
No control efficiency allowed.
NA
No safety factor allowed.
NA
NA
NA
NA
NA
NA
Total HAPs
NA
NA
NA
NA
NA
NA
NA
Enter data in green-shaded areas only! One engine per form unless like-kind engines 
Non-Emergency SI Rich Burn, Lean Burn & Clean Burn Natural Gas Fired Compressor Engines (100% Load) & Stationary & Non-Road Diesel (≤600hp & >600hp) & Gasoline Compressor Engines (≤600hp)
Select Source of Emission Factors
Engine Deration
* Uncontrolled & Controlled  VOC emissions include aldehyde emissions. VOC Emissions for JJJJ do not include aldehyde emissions.      1 For NOI's & NPR, controlled emissions cannot be less than JJJJ emissions.    2   SO2 EF (grains/scf or ppm) except for AP-42 EF in g/hp-hr for SO2 & EF Values for NOx, CO, VOC, TSP/PM10/PM2.5 in lb/hp-hr for large gasoline & diesel engines.    ^NOx+NMHC Emission Factors for diesel engines assume 75% NOx and 25% VOC
Select or enter today's date.
Emission Factors, Catalyst Control Efficiency & Safety Factor
Uncontrolled Emissions
Controlled Emissions (includes SF)1
Pollutant
% Control Efficiency
% Safety Factor
Maximum allowable safety factor is 25%.
Contrld EF  g/(hp-hr)
lb/hr
Tons/yr
lb/hr
Tons/yr
lb/hr
Tons/yr
NOx^
CO
VOC*
Formaldehyde
TSP/PM10/PM2.5
2SO2
AP-42 HAPs
Formaldehyde
NA
Enter Catalyst control efficiency and provide manufacturer catalyst guarantee. Default value is 0% ; 
NA
Enter Safety factor percentage.  Maximum allowable safety factor is 25%. Default Value is 0%;
NA
Calculates formaldehyde controlled emission factor value based on uncontrolled emission factor multiplied by the catalyst control efficiency. Alternatively, you may enter the controlled formaldehyde emission factor value.
NA
NA
NA
NA
Calculates controlled emissions in pounds per hour (pph) for this pollutant based on AP-42 emission factors. This value cannot be changed by user.
NA
Calculates controlled emissions in tons per year (tpy) for this pollutant based on AP-42 emission factors. This value cannot be changed by user.
Acetaldehyde
NA
No control efficiency allowed.
NA
No safety factor allowed.
NA
NA
NA
NA
NA
NA
Acrolein
NA
No control efficiency allowed.
NA
No safety factor allowed.
NA
NA
NA
NA
NA
NA
Benzene
NA
No control efficiency allowed.
NA
No safety factor allowed.
NA
NA
NA
NA
NA
NA
Ethylbenzene
NA
No control efficiency allowed.
NA
No safety factor allowed.
NA
NA
NA
NA
NA
NA
n-Hexane
NA
NA
No safety factor allowed.
NA
NA
NA
NA
NA
NA
Toluene
NA
No control efficiency allowed.
NA
No safety factor allowed.
NA
NA
NA
NA
NA
NA
Xylene
NA
No control efficiency allowed.
NA
No safety factor allowed.
NA
NA
NA
NA
NA
NA
Total HAPs
NA
NA
NA
NA
NA
NA
NA
Enter data in green-shaded areas only! One engine per form unless like-kind engines 
Non-Emergency SI Rich Burn, Lean Burn & Clean Burn Natural Gas Fired Generator Engines (100% Load) & Stationary & Non-Road Diesel (≤600hp & >600hp) & Gasoline Generator  Engines (≤600hp)
Select Source of Emission Factors
Engine Deration
* Uncontrolled & Controlled  VOC emissions include aldehyde emissions. VOC Emissions for JJJJ do not include aldehyde emissions.      1 For NOI's & NPR, controlled emissions cannot be less than JJJJ emissions.    2   SO2 EF (grains/scf or ppm) except for AP-42 EF in g/hp-hr for SO2 & EF Values for NOx, CO, VOC, TSP/PM10/PM2.5 in lb/hp-hr for large gasoline & diesel engines.    ^NOx+NMHC Emission Factors for diesel engines assume 75% NOx and 25% VOC
Select or enter today's date.
         Calculation Tool for Non-Emergency SI Rich Burn, Lean Burn & Clean Burn Natural Gas Fired          Generator Engines (100% Load) & Large Stationary Diesel (≤600hp & >600hp) & Gasoline Generator Engines (≤600hp) Emissions 
AP-42 Gas-Fired Engine Emission factors based on AP-42, Tables 3.2-1, 3.2-2 & 3.2-3 (July 2000)      
https://www3.epa.gov/ttn/chief/ap42/ch03/final/c03s02.pdf
40 CFR Part 60 Subpart JJJJ Emission Factors based on §60.4233 & Table 1 
http://www.ecfr.gov/cgi-bin/text-idx?node=sp40.7.60.jjjj
AP-42 Diesel & Gasoline Fired Engine Emission factors based on AP-42, Tables 3.3-1, 3.2-2, 3.4-1, 3.4-2, 3.4-3 & 3.4-4 
https://www3.epa.gov/ttn/chief/ap42/ch03/final/c03s03.pdf 
40 CFR Part 60 Subpart IIII Emission Factors based on §60.4233 & Table 1
http://www.ecfr.gov/cgi-bin/text-idx?node=sp40.7.60.iiii 
EPA Tier 1-4 Nonroad Compression Ignition Emission Standards (EPA-42--B-16-022)
https://nepis.epa.gov/Exe/ZyNET.exe/P100OA05.txt?ZyActionD=ZyDocument&Client=EPA&Index=2011%20Thru%202015&Docs=&Query=&Time=&EndTime=&SearchMethod=1&TocRestrict=n&Toc=&TocEntry=&QField=&QFieldYear=&QFieldMonth=&QFieldDay=&UseQField=&IntQFieldOp=0&ExtQFieldOp=0&XmlQuery=&File=D%3A%5CZYFILES%5CINDEX%20DATA%5C11THRU15%5CTXT%5C00000019%5CP100OA05.txt&User=ANONYMOUS&Password=anonymous&SortMethod=h%7C-&MaximumDocuments=1&FuzzyDegree=0&ImageQuality=r75g8/r75g8/x150y150g16/i425&Display=hpfr&DefSeekPage=x&SearchBack=ZyActionL&Back=ZyActionS&BackDesc=Results%20page&MaximumPages=1&ZyEntry=1 
Emission factors for natural gas and field gas internal combustion engines may be based on AP-42, Tables  3.2-1, 3.2-2 or 3.2-3 or NSPS JJJJ emission standards or manufacturer specifications based on engine applicability. 
 
NOx Sample Calculation Using AP-42 Emission Factors for a 500-HP 4-Stroke Rich Burn Engine
 
pph         = NOx Emission Factor (EF) lb/MMBtu *  Heat Value Btu/scf/1020 Btu/scf * Maximum Heat Input (MMBtu/hr) * Allowable 
                     HP * 1/1000000 MMBtu/Btu
         = 2.21 lb/MMBtu *  1020 Btu/scf/1020Btu/scf * 7500 MMBtu/hr *500 hp * 1/1000000 MMBtu/Btu
         =8.29 lb/hr
         
tpy         =NOx Emission Factor (EF) lb/MMBtu * Heat Value Btu/scf/1020 Btu/scf * Maximum Heat Input (MMBtu/hr) * Allowable 
                     HP * 1/1000000 MMBtu/Btu *  8760 hrs/yr * 1/2000  tons/lbs
         = 2.21 lb/MMBtu * 1020 Btu/scf/1020 Btu/scf * 0.5 MMBtu/hr * 1/1020 Btu/scf * 1000000/1 Btu/MMBtu * 8760 hrs/yr *
          1ton/2000lbs
         = 36.31 tpy
AP-42 SO2 emissions based on 100% conversion of fuel sulfur to SO2 and assumes sulfur content in natural gas of 2,000 grains/106 scf. The SO2 emission factor is converted to other natural gas sulfur contents by multiplying the SO2 emission factor by the ratio of the site-specific sulfur content (grains/106 scf) to 2,000 grains/106 scf. For all other engines not using AP-42, The SO2 emissions are based on grains S/scf. Fuel Heat values for Diesel = 0.137 MMBtu/gal; LPG = 0.0905 MMBtu/gal and Gasoline = 0.13 MMBtu/gal per AP-42 Appendix A, pg 5 & 6. SO2 emissions for all diesel engines not using AP-42, equals Gal Diesel/hr * diesel wt (lb)/gal * 15 ppm S * 64 lb SO2/32 lb S, where diesel weighs 7.1089 lb/gal.
 
NOx Sample Calculation Using NSPS JJJJ Emission Factors for a July 1, 2010 500-HP 4-Stroke Rich Burn Engine
 
pph         = NOx Emission Factor (EF) g/hp-hr *  1/453.6 lbs/grams * Allowable HP
         = 1 g/hp-hr * 1/453.6 lbs/grams   * 500 hp 
         = 1.1 lb/hr
         
tpy         =NOx Emission Factor (EF) g/hp-hr *  1/453.6 lbs/grams * Allowable HP *  8760 hrs/yr * 1/2000  tons/lbs
         = 1 g/hp-hr * 1/453.6 lbs/grams   * 500 hp  * 8760 hrs/yr * 1ton/2000lbs
         = 4.82 tpy
Technical Disclaimer This document is intended to help you accurately determine stationary generator engine emissions. It does not supersede or replace any state or federal law, rule, or regulation. This guidance reflects the current understanding of how these units work and how they generate emissions, how they are monitored or tested, and what data are available for emissions determination, may change over time as the AQB continue scientific studies and as new information becomes available. The AQB welcome any data, information, or feedback that may improve our understanding of stationary generator engine emissions and thereby further improve determinations within the emissions inventory. The calculation methods represented are intended as an emissions calculation aid; alternate calculation methods may be equally acceptable if they are based upon, and adequately demonstrate, sound engineering assumptions or data. If you have a question regarding the acceptability of a given emissions determination method, contact the Permitting Section at 505-476-4300.
Emission Factors, Catalyst Control Efficiency & Safety Factor
Uncontrolled Emissions
Controlled Emissions (includes SF)1
Pollutant
% Control Efficiency
% Safety Factor
Maximum allowable safety factor is 25%.
Contrld EF  g/(hp-hr)
lb/hr
Tons/yr
lb/hr
Tons/yr
lb/hr
Tons/yr
NOx^
CO
VOC*
Formaldehyde
TSP/PM10/PM2.5
2SO2
AP-42 HAPs
Formaldehyde
NA
Enter Catalyst control efficiency and provide manufacturer catalyst guarantee. Default value is 0% ; 
NA
Enter Safety factor percentage.  Maximum allowable safety factor is 25%. Default Value is 0%;
NA
Calculates formaldehyde controlled emission factor value based on uncontrolled emission factor multiplied by the catalyst control efficiency. Alternatively, you may enter the controlled formaldehyde emission factor value.
NA
NA
NA
NA
Calculates controlled emissions in pounds per hour (pph) for this pollutant based on AP-42 emission factors. This value cannot be changed by user.
NA
Calculates controlled emissions in tons per year (tpy) for this pollutant based on AP-42 emission factors. This value cannot be changed by user.
Acetaldehyde
NA
No control efficiency allowed.
NA
No safety factor allowed.
NA
NA
NA
NA
NA
NA
Acrolein
NA
No control efficiency allowed.
NA
No safety factor allowed.
NA
NA
NA
NA
NA
NA
Benzene
NA
No control efficiency allowed.
NA
No safety factor allowed.
NA
NA
NA
NA
NA
NA
Ethylbenzene
NA
No control efficiency allowed.
NA
No safety factor allowed.
NA
NA
NA
NA
NA
NA
n-Hexane
NA
NA
No safety factor allowed.
NA
NA
NA
NA
NA
NA
Toluene
NA
No control efficiency allowed.
NA
No safety factor allowed.
NA
NA
NA
NA
NA
NA
Xylene
NA
No control efficiency allowed.
NA
No safety factor allowed.
NA
NA
NA
NA
NA
NA
Total HAPs
NA
NA
NA
NA
NA
NA
NA
Enter data in green-shaded areas only! One engine per form unless like-kind engines 
Non-Emergency SI Rich Burn, Lean Burn & Clean Burn Natural Gas Fired Generator Engines (100% Load) & Stationary & Non-Road Diesel (≤600hp & >600hp) & Gasoline Generator  Engines (≤600hp)
Select Source of Emission Factors
Engine Deration
* Uncontrolled & Controlled  VOC emissions include aldehyde emissions. VOC Emissions for JJJJ do not include aldehyde emissions.      1 For NOI's & NPR, controlled emissions cannot be less than JJJJ emissions.    2   SO2 EF (grains/scf or ppm) except for AP-42 EF in g/hp-hr for SO2 & EF Values for NOx, CO, VOC, TSP/PM10/PM2.5 in lb/hp-hr for large gasoline & diesel engines.    ^NOx+NMHC Emission Factors for diesel engines assume 75% NOx and 25% VOC
Select or enter today's date.
Emission Factors, Catalyst Control Efficiency & Safety Factor
Uncontrolled Emissions
Controlled Emissions (includes SF)1
Pollutant
% Control Efficiency
% Safety Factor
Maximum allowable safety factor is 25%.
Contrld EF  g/(hp-hr)
lb/hr
Tons/yr
lb/hr
Tons/yr
lb/hr
Tons/yr
NOx^
CO
VOC*
Formaldehyde
TSP/PM10/PM2.5
2SO2
AP-42 HAPs
Formaldehyde
NA
Enter Catalyst control efficiency and provide manufacturer catalyst guarantee. Default value is 0% ; 
NA
Enter Safety factor percentage.  Maximum allowable safety factor is 25%. Default Value is 0%;
NA
Calculates formaldehyde controlled emission factor value based on uncontrolled emission factor multiplied by the catalyst control efficiency. Alternatively, you may enter the controlled formaldehyde emission factor value.
NA
NA
NA
NA
Calculates controlled emissions in pounds per hour (pph) for this pollutant based on AP-42 emission factors. This value cannot be changed by user.
NA
Calculates controlled emissions in tons per year (tpy) for this pollutant based on AP-42 emission factors. This value cannot be changed by user.
Acetaldehyde
NA
No control efficiency allowed.
NA
No safety factor allowed.
NA
NA
NA
NA
NA
NA
Acrolein
NA
No control efficiency allowed.
NA
No safety factor allowed.
NA
NA
NA
NA
NA
NA
Benzene
NA
No control efficiency allowed.
NA
No safety factor allowed.
NA
NA
NA
NA
NA
NA
Ethylbenzene
NA
No control efficiency allowed.
NA
No safety factor allowed.
NA
NA
NA
NA
NA
NA
n-Hexane
NA
NA
No safety factor allowed.
NA
NA
NA
NA
NA
NA
Toluene
NA
No control efficiency allowed.
NA
No safety factor allowed.
NA
NA
NA
NA
NA
NA
Xylene
NA
No control efficiency allowed.
NA
No safety factor allowed.
NA
NA
NA
NA
NA
NA
Total HAPs
NA
NA
NA
NA
NA
NA
NA
Enter data in green-shaded areas only! One engine per form unless like-kind engines 
Non-Emergency SI Rich Burn, Lean Burn & Clean Burn Natural Gas Fired Generator Engines (100% Load) & Stationary & Non-Road Diesel (≤600hp & >600hp) & Gasoline Generator  Engines (≤600hp)
Select Source of Emission Factors
Engine Deration
* Uncontrolled & Controlled  VOC emissions include aldehyde emissions. VOC Emissions for JJJJ do not include aldehyde emissions.      1 For NOI's & NPR, controlled emissions cannot be less than JJJJ emissions.    2   SO2 EF (grains/scf or ppm) except for AP-42 EF in g/hp-hr for SO2 & EF Values for NOx, CO, VOC, TSP/PM10/PM2.5 in lb/hp-hr for large gasoline & diesel engines.    ^NOx+NMHC Emission Factors for diesel engines assume 75% NOx and 25% VOC
Select or enter today's date.
Emission Factors, Catalyst Control Efficiency & Safety Factor
Uncontrolled Emissions
Controlled Emissions (includes SF)1
Pollutant
% Control Efficiency
% Safety Factor
Maximum allowable safety factor is 25%.
Contrld EF  g/(hp-hr)
lb/hr
Tons/yr
lb/hr
Tons/yr
lb/hr
Tons/yr
NOx^
CO
VOC*
Formaldehyde
TSP/PM10/PM2.5
2SO2
AP-42 HAPs
Formaldehyde
NA
Enter Catalyst control efficiency and provide manufacturer catalyst guarantee. Default value is 0% ; 
NA
Enter Safety factor percentage.  Maximum allowable safety factor is 25%. Default Value is 0%;
NA
Calculates formaldehyde controlled emission factor value based on uncontrolled emission factor multiplied by the catalyst control efficiency. Alternatively, you may enter the controlled formaldehyde emission factor value.
NA
NA
NA
NA
Calculates controlled emissions in pounds per hour (pph) for this pollutant based on AP-42 emission factors. This value cannot be changed by user.
NA
Calculates controlled emissions in tons per year (tpy) for this pollutant based on AP-42 emission factors. This value cannot be changed by user.
Acetaldehyde
NA
No control efficiency allowed.
NA
No safety factor allowed.
NA
NA
NA
NA
NA
NA
Acrolein
NA
No control efficiency allowed.
NA
No safety factor allowed.
NA
NA
NA
NA
NA
NA
Benzene
NA
No control efficiency allowed.
NA
No safety factor allowed.
NA
NA
NA
NA
NA
NA
Ethylbenzene
NA
No control efficiency allowed.
NA
No safety factor allowed.
NA
NA
NA
NA
NA
NA
n-Hexane
NA
NA
No safety factor allowed.
NA
NA
NA
NA
NA
NA
Toluene
NA
No control efficiency allowed.
NA
No safety factor allowed.
NA
NA
NA
NA
NA
NA
Xylene
NA
No control efficiency allowed.
NA
No safety factor allowed.
NA
NA
NA
NA
NA
NA
Total HAPs
NA
NA
NA
NA
NA
NA
NA
Enter data in green-shaded areas only! One engine per form unless like-kind engines 
Non-Emergency SI Rich Burn, Lean Burn & Clean Burn Natural Gas Fired Generator Engines (100% Load) & Stationary & Non-Road Diesel (≤600hp & >600hp) & Gasoline Generator  Engines (≤600hp)
Select Source of Emission Factors
Engine Deration
* Uncontrolled & Controlled  VOC emissions include aldehyde emissions. VOC Emissions for JJJJ do not include aldehyde emissions.      1 For NOI's & NPR, controlled emissions cannot be less than JJJJ emissions.    2   SO2 EF (grains/scf or ppm) except for AP-42 EF in g/hp-hr for SO2 & EF Values for NOx, CO, VOC, TSP/PM10/PM2.5 in lb/hp-hr for large gasoline & diesel engines.    ^NOx+NMHC Emission Factors for diesel engines assume 75% NOx and 25% VOC
Select or enter today's date.
Emission Factors, Catalyst Control Efficiency & Safety Factor
Uncontrolled Emissions
Controlled Emissions (includes SF)1
Pollutant
% Control Efficiency
% Safety Factor
Maximum allowable safety factor is 25%.
Contrld EF  g/(hp-hr)
lb/hr
Tons/yr
lb/hr
Tons/yr
lb/hr
Tons/yr
NOx^
CO
VOC*
Formaldehyde
TSP/PM10/PM2.5
2SO2
AP-42 HAPs
Formaldehyde
NA
Enter Catalyst control efficiency and provide manufacturer catalyst guarantee. Default value is 0% ; 
NA
Enter Safety factor percentage.  Maximum allowable safety factor is 25%. Default Value is 0%;
NA
Calculates formaldehyde controlled emission factor value based on uncontrolled emission factor multiplied by the catalyst control efficiency. Alternatively, you may enter the controlled formaldehyde emission factor value.
NA
NA
NA
NA
Calculates controlled emissions in pounds per hour (pph) for this pollutant based on AP-42 emission factors. This value cannot be changed by user.
NA
Calculates controlled emissions in tons per year (tpy) for this pollutant based on AP-42 emission factors. This value cannot be changed by user.
Acetaldehyde
NA
No control efficiency allowed.
NA
No safety factor allowed.
NA
NA
NA
NA
NA
NA
Acrolein
NA
No control efficiency allowed.
NA
No safety factor allowed.
NA
NA
NA
NA
NA
NA
Benzene
NA
No control efficiency allowed.
NA
No safety factor allowed.
NA
NA
NA
NA
NA
NA
Ethylbenzene
NA
No control efficiency allowed.
NA
No safety factor allowed.
NA
NA
NA
NA
NA
NA
n-Hexane
NA
NA
No safety factor allowed.
NA
NA
NA
NA
NA
NA
Toluene
NA
No control efficiency allowed.
NA
No safety factor allowed.
NA
NA
NA
NA
NA
NA
Xylene
NA
No control efficiency allowed.
NA
No safety factor allowed.
NA
NA
NA
NA
NA
NA
Total HAPs
NA
NA
NA
NA
NA
NA
NA
Enter data in green-shaded areas only! One engine per form unless like-kind engines 
Non-Emergency SI Rich Burn, Lean Burn & Clean Burn Natural Gas Fired Generator Engines (100% Load) & Stationary & Non-Road Diesel (≤600hp & >600hp) & Gasoline Generator  Engines (≤600hp)
Select Source of Emission Factors
Engine Deration
* Uncontrolled & Controlled  VOC emissions include aldehyde emissions. VOC Emissions for JJJJ do not include aldehyde emissions.      1 For NOI's & NPR, controlled emissions cannot be less than JJJJ emissions.    2   SO2 EF (grains/scf or ppm) except for AP-42 EF in g/hp-hr for SO2 & EF Values for NOx, CO, VOC, TSP/PM10/PM2.5 in lb/hp-hr for large gasoline & diesel engines.    ^NOx+NMHC Emission Factors for diesel engines assume 75% NOx and 25% VOC
Select or enter today's date.
Emission Factors, Catalyst Control Efficiency & Safety Factor
Uncontrolled Emissions
Controlled Emissions (includes SF)1
Pollutant
% Control Efficiency
% Safety Factor
Maximum allowable safety factor is 25%.
Contrld EF  g/(hp-hr)
lb/hr
Tons/yr
lb/hr
Tons/yr
lb/hr
Tons/yr
NOx^
CO
VOC*
Formaldehyde
TSP/PM10/PM2.5
2SO2
AP-42 HAPs
Formaldehyde
NA
Enter Catalyst control efficiency and provide manufacturer catalyst guarantee. Default value is 0% ; 
NA
Enter Safety factor percentage.  Maximum allowable safety factor is 25%. Default Value is 0%;
NA
Calculates formaldehyde controlled emission factor value based on uncontrolled emission factor multiplied by the catalyst control efficiency. Alternatively, you may enter the controlled formaldehyde emission factor value.
NA
NA
NA
NA
Calculates controlled emissions in pounds per hour (pph) for this pollutant based on AP-42 emission factors. This value cannot be changed by user.
NA
Calculates controlled emissions in tons per year (tpy) for this pollutant based on AP-42 emission factors. This value cannot be changed by user.
Acetaldehyde
NA
No control efficiency allowed.
NA
No safety factor allowed.
NA
NA
NA
NA
NA
NA
Acrolein
NA
No control efficiency allowed.
NA
No safety factor allowed.
NA
NA
NA
NA
NA
NA
Benzene
NA
No control efficiency allowed.
NA
No safety factor allowed.
NA
NA
NA
NA
NA
NA
Ethylbenzene
NA
No control efficiency allowed.
NA
No safety factor allowed.
NA
NA
NA
NA
NA
NA
n-Hexane
NA
NA
No safety factor allowed.
NA
NA
NA
NA
NA
NA
Toluene
NA
No control efficiency allowed.
NA
No safety factor allowed.
NA
NA
NA
NA
NA
NA
Xylene
NA
No control efficiency allowed.
NA
No safety factor allowed.
NA
NA
NA
NA
NA
NA
Total HAPs
NA
NA
NA
NA
NA
NA
NA
Enter data in green-shaded areas only! One engine per form unless like-kind engines 
Non-Emergency SI Rich Burn, Lean Burn & Clean Burn Natural Gas Fired Generator Engines (100% Load) & Stationary & Non-Road Diesel (≤600hp & >600hp) & Gasoline Generator  Engines (≤600hp)
Select Source of Emission Factors
Engine Deration
* Uncontrolled & Controlled  VOC emissions include aldehyde emissions. VOC Emissions for JJJJ do not include aldehyde emissions.      1 For NOI's & NPR, controlled emissions cannot be less than JJJJ emissions.    2   SO2 EF (grains/scf or ppm) except for AP-42 EF in g/hp-hr for SO2 & EF Values for NOx, CO, VOC, TSP/PM10/PM2.5 in lb/hp-hr for large gasoline & diesel engines.    ^NOx+NMHC Emission Factors for diesel engines assume 75% NOx and 25% VOC
Select or enter today's date.
Emission Factors, Catalyst Control Efficiency & Safety Factor
Uncontrolled Emissions
Controlled Emissions (includes SF)1
Pollutant
% Control Efficiency
% Safety Factor
Maximum allowable safety factor is 25%.
Contrld EF  g/(hp-hr)
lb/hr
Tons/yr
lb/hr
Tons/yr
lb/hr
Tons/yr
NOx^
CO
VOC*
Formaldehyde
TSP/PM10/PM2.5
2SO2
AP-42 HAPs
Formaldehyde
NA
Enter Catalyst control efficiency and provide manufacturer catalyst guarantee. Default value is 0% ; 
NA
Enter Safety factor percentage.  Maximum allowable safety factor is 25%. Default Value is 0%;
NA
Calculates formaldehyde controlled emission factor value based on uncontrolled emission factor multiplied by the catalyst control efficiency. Alternatively, you may enter the controlled formaldehyde emission factor value.
NA
NA
NA
NA
Calculates controlled emissions in pounds per hour (pph) for this pollutant based on AP-42 emission factors. This value cannot be changed by user.
NA
Calculates controlled emissions in tons per year (tpy) for this pollutant based on AP-42 emission factors. This value cannot be changed by user.
Acetaldehyde
NA
No control efficiency allowed.
NA
No safety factor allowed.
NA
NA
NA
NA
NA
NA
Acrolein
NA
No control efficiency allowed.
NA
No safety factor allowed.
NA
NA
NA
NA
NA
NA
Benzene
NA
No control efficiency allowed.
NA
No safety factor allowed.
NA
NA
NA
NA
NA
NA
Ethylbenzene
NA
No control efficiency allowed.
NA
No safety factor allowed.
NA
NA
NA
NA
NA
NA
n-Hexane
NA
NA
No safety factor allowed.
NA
NA
NA
NA
NA
NA
Toluene
NA
No control efficiency allowed.
NA
No safety factor allowed.
NA
NA
NA
NA
NA
NA
Xylene
NA
No control efficiency allowed.
NA
No safety factor allowed.
NA
NA
NA
NA
NA
NA
Total HAPs
NA
NA
NA
NA
NA
NA
NA
Enter data in green-shaded areas only! One engine per form unless like-kind engines 
Non-Emergency SI Rich Burn, Lean Burn & Clean Burn Natural Gas Fired Generator Engines (100% Load) & Stationary & Non-Road Diesel (≤600hp & >600hp) & Gasoline Generator  Engines (≤600hp)
Select Source of Emission Factors
Engine Deration
* Uncontrolled & Controlled  VOC emissions include aldehyde emissions. VOC Emissions for JJJJ do not include aldehyde emissions.      1 For NOI's & NPR, controlled emissions cannot be less than JJJJ emissions.    2   SO2 EF (grains/scf or ppm) except for AP-42 EF in g/hp-hr for SO2 & EF Values for NOx, CO, VOC, TSP/PM10/PM2.5 in lb/hp-hr for large gasoline & diesel engines.    ^NOx+NMHC Emission Factors for diesel engines assume 75% NOx and 25% VOC
Select or enter today's date.
Emission Factors, Catalyst Control Efficiency & Safety Factor
Uncontrolled Emissions
Controlled Emissions (includes SF)1
Pollutant
% Control Efficiency
% Safety Factor
Maximum allowable safety factor is 25%.
Contrld EF  g/(hp-hr)
lb/hr
Tons/yr
lb/hr
Tons/yr
lb/hr
Tons/yr
NOx^
CO
VOC*
Formaldehyde
TSP/PM10/PM2.5
2SO2
AP-42 HAPs
Formaldehyde
NA
Enter Catalyst control efficiency and provide manufacturer catalyst guarantee. Default value is 0% ; 
NA
Enter Safety factor percentage.  Maximum allowable safety factor is 25%. Default Value is 0%;
NA
Calculates formaldehyde controlled emission factor value based on uncontrolled emission factor multiplied by the catalyst control efficiency. Alternatively, you may enter the controlled formaldehyde emission factor value.
NA
NA
NA
NA
Calculates controlled emissions in pounds per hour (pph) for this pollutant based on AP-42 emission factors. This value cannot be changed by user.
NA
Calculates controlled emissions in tons per year (tpy) for this pollutant based on AP-42 emission factors. This value cannot be changed by user.
Acetaldehyde
NA
No control efficiency allowed.
NA
No safety factor allowed.
NA
NA
NA
NA
NA
NA
Acrolein
NA
No control efficiency allowed.
NA
No safety factor allowed.
NA
NA
NA
NA
NA
NA
Benzene
NA
No control efficiency allowed.
NA
No safety factor allowed.
NA
NA
NA
NA
NA
NA
Ethylbenzene
NA
No control efficiency allowed.
NA
No safety factor allowed.
NA
NA
NA
NA
NA
NA
n-Hexane
NA
NA
No safety factor allowed.
NA
NA
NA
NA
NA
NA
Toluene
NA
No control efficiency allowed.
NA
No safety factor allowed.
NA
NA
NA
NA
NA
NA
Xylene
NA
No control efficiency allowed.
NA
No safety factor allowed.
NA
NA
NA
NA
NA
NA
Total HAPs
NA
NA
NA
NA
NA
NA
NA
Enter data in green-shaded areas only! One engine per form unless like-kind engines 
Non-Emergency SI Rich Burn, Lean Burn & Clean Burn Natural Gas Fired Generator Engines (100% Load) & Stationary & Non-Road Diesel (≤600hp & >600hp) & Gasoline Generator  Engines (≤600hp)
Select Source of Emission Factors
Engine Deration
* Uncontrolled & Controlled  VOC emissions include aldehyde emissions. VOC Emissions for JJJJ do not include aldehyde emissions.      1 For NOI's & NPR, controlled emissions cannot be less than JJJJ emissions.    2   SO2 EF (grains/scf or ppm) except for AP-42 EF in g/hp-hr for SO2 & EF Values for NOx, CO, VOC, TSP/PM10/PM2.5 in lb/hp-hr for large gasoline & diesel engines.    ^NOx+NMHC Emission Factors for diesel engines assume 75% NOx and 25% VOC
Select or enter today's date.
Emission Factors, Catalyst Control Efficiency & Safety Factor
Uncontrolled Emissions
Controlled Emissions (includes SF)1
Pollutant
% Control Efficiency
% Safety Factor
Maximum allowable safety factor is 25%.
Contrld EF  g/(hp-hr)
lb/hr
Tons/yr
lb/hr
Tons/yr
lb/hr
Tons/yr
NOx^
CO
VOC*
Formaldehyde
TSP/PM10/PM2.5
2SO2
AP-42 HAPs
Formaldehyde
NA
Enter Catalyst control efficiency and provide manufacturer catalyst guarantee. Default value is 0% ; 
NA
Enter Safety factor percentage.  Maximum allowable safety factor is 25%. Default Value is 0%;
NA
Calculates formaldehyde controlled emission factor value based on uncontrolled emission factor multiplied by the catalyst control efficiency. Alternatively, you may enter the controlled formaldehyde emission factor value.
NA
NA
NA
NA
Calculates controlled emissions in pounds per hour (pph) for this pollutant based on AP-42 emission factors. This value cannot be changed by user.
NA
Calculates controlled emissions in tons per year (tpy) for this pollutant based on AP-42 emission factors. This value cannot be changed by user.
Acetaldehyde
NA
No control efficiency allowed.
NA
No safety factor allowed.
NA
NA
NA
NA
NA
NA
Acrolein
NA
No control efficiency allowed.
NA
No safety factor allowed.
NA
NA
NA
NA
NA
NA
Benzene
NA
No control efficiency allowed.
NA
No safety factor allowed.
NA
NA
NA
NA
NA
NA
Ethylbenzene
NA
No control efficiency allowed.
NA
No safety factor allowed.
NA
NA
NA
NA
NA
NA
n-Hexane
NA
NA
No safety factor allowed.
NA
NA
NA
NA
NA
NA
Toluene
NA
No control efficiency allowed.
NA
No safety factor allowed.
NA
NA
NA
NA
NA
NA
Xylene
NA
No control efficiency allowed.
NA
No safety factor allowed.
NA
NA
NA
NA
NA
NA
Total HAPs
NA
NA
NA
NA
NA
NA
NA
Enter data in green-shaded areas only! One engine per form unless like-kind engines 
Non-Emergency SI Rich Burn, Lean Burn & Clean Burn Natural Gas Fired Pumpjack Engines (100% Load) & Stationary & Non-Road Diesel (≤600hp & >600hp) & Gasoline Pumpjack  Engines (≤600hp)
Select Source of Emission Factors
Engine Deration
* Uncontrolled & Controlled  VOC emissions include aldehyde emissions. VOC Emissions for JJJJ do not include aldehyde emissions.      1 For NOI's & NPR, controlled emissions cannot be less than JJJJ emissions.    2   SO2 EF (grains/scf or ppm) except for AP-42 EF in g/hp-hr for SO2 & EF Values for NOx, CO, VOC, TSP/PM10/PM2.5 in lb/hp-hr for large gasoline & diesel engines.    ^NOx+NMHC Emission Factors for diesel engines assume 75% NOx and 25% VOC
Select or enter today's date.
         Calculation Tool for Non-Emergency SI Rich Burn, Lean Burn & Clean Burn Natural Gas Fired Pumpjack  Engines (100% Load) & Large Stationary Diesel (≤600hp & >600hp) & Gasoline Pumpjack Engines (≤600hp) Emissions 
AP-42 Gas-Fired Engine Emission factors based on AP-42, Tables 3.2-1, 3.2-2 & 3.2-3 (July 2000)      
https://www3.epa.gov/ttn/chief/ap42/ch03/final/c03s02.pdf
40 CFR Part 60 Subpart JJJJ Emission Factors based on §60.4233 & Table 1 
http://www.ecfr.gov/cgi-bin/text-idx?node=sp40.7.60.jjjj
AP-42 Diesel & Gasoline Fired Engine Emission factors based on AP-42, Tables 3.3-1, 3.2-2, 3.4-1, 3.4-2, 3.4-3 & 3.4-4 
https://www3.epa.gov/ttn/chief/ap42/ch03/final/c03s03.pdf 
40 CFR Part 60 Subpart IIII Emission Factors based on §60.4233 & Table 1
http://www.ecfr.gov/cgi-bin/text-idx?node=sp40.7.60.iiii 
EPA Tier 1-4 Nonroad Compression Ignition Emission Standards (EPA-42--B-16-022)
https://nepis.epa.gov/Exe/ZyNET.exe/P100OA05.txt?ZyActionD=ZyDocument&Client=EPA&Index=2011%20Thru%202015&Docs=&Query=&Time=&EndTime=&SearchMethod=1&TocRestrict=n&Toc=&TocEntry=&QField=&QFieldYear=&QFieldMonth=&QFieldDay=&UseQField=&IntQFieldOp=0&ExtQFieldOp=0&XmlQuery=&File=D%3A%5CZYFILES%5CINDEX%20DATA%5C11THRU15%5CTXT%5C00000019%5CP100OA05.txt&User=ANONYMOUS&Password=anonymous&SortMethod=h%7C-&MaximumDocuments=1&FuzzyDegree=0&ImageQuality=r75g8/r75g8/x150y150g16/i425&Display=hpfr&DefSeekPage=x&SearchBack=ZyActionL&Back=ZyActionS&BackDesc=Results%20page&MaximumPages=1&ZyEntry=1 
Emission factors for natural gas and field gas internal combustion engines may be based on AP-42, Tables  3.2-1, 3.2-2 or 3.2-3 or NSPS JJJJ emission standards or manufacturer specifications based on engine applicability.  
NOx Sample Calculation Using AP-42 Emission Factors for a 500-HP 4-Stroke Rich Burn Engine
pph         = NOx Emission Factor (EF) lb/MMBtu *  Heat Value Btu/scf/1020 Btu/scf * Maximum Heat Input (MMBtu/hr) * Allowable 
                     HP * 1/1000000 MMBtu/Btu
         = 2.21 lb/MMBtu *  1020 Btu/scf/1020Btu/scf * 7500 MMBtu/hr *500 hp * 1/1000000 MMBtu/Btu
         =8.29 lb/hr
         
tpy         =NOx Emission Factor (EF) lb/MMBtu * Heat Value Btu/scf/1020 Btu/scf * Maximum Heat Input (MMBtu/hr) * Allowable 
                     HP * 1/1000000 MMBtu/Btu *  8760 hrs/yr * 1/2000  tons/lbs
         = 2.21 lb/MMBtu * 1020 Btu/scf/1020 Btu/scf * 0.5 MMBtu/hr * 1/1020 Btu/scf * 1000000/1 Btu/MMBtu * 8760 hrs/yr *
          1ton/2000lbs
         = 36.31 tpy
AP-42 SO2 emissions based on 100% conversion of fuel sulfur to SO2 and assumes sulfur content in natural gas of 2,000 grains/106 scf. The SO2 emission factor is converted to other natural gas sulfur contents by multiplying the SO2 emission factor by the ratio of the site-specific sulfur content (grains/106 scf) to 2,000 grains/106 scf. For all other engines not using AP-42, The SO2 emissions are based on grains S/scf. Fuel Heat values for Diesel = 0.137 MMBtu/gal; LPG = 0.0905 MMBtu/gal and Gasoline = 0.13 MMBtu/gal per AP-42 Appendix A, pg 5 & 6. SO2 emissions for all diesel engines not using AP-42, equals Gal Diesel/hr * diesel wt (lb)/gal * 15 ppm S * 64 lb SO2/32 lb S, where diesel weighs 7.1089 lb/gal.
 
NOx Sample Calculation Using NSPS JJJJ Emission Factors for a July 1, 2010 500-HP 4-Stroke Rich Burn Engine
 
pph         = NOx Emission Factor (EF) g/hp-hr *  1/453.6 lbs/grams * Allowable HP
         = 1 g/hp-hr * 1/453.6 lbs/grams   * 500 hp 
         = 1.1 lb/hr
         
tpy         =NOx Emission Factor (EF) g/hp-hr *  1/453.6 lbs/grams * Allowable HP *  8760 hrs/yr * 1/2000  tons/lbs
         = 1 g/hp-hr * 1/453.6 lbs/grams   * 500 hp  * 8760 hrs/yr * 1ton/2000lbs
         = 4.82 tpy
Technical Disclaimer This document is intended to help you accurately determine stationary pumpjack engine emissions. It does not supersede or replace any state or federal law, rule, or regulation. This guidance reflects the current understanding of how these units work and how they generate emissions, how they are monitored or tested, and what data are available for emissions determination, may change over time as the AQB continue scientific studies and as new information becomes available. The AQB welcome any data, information, or feedback that may improve our understanding of stationary pumpjack engine emissions and thereby further improve determinations within the emissions inventory. The calculation methods represented are intended as an emissions calculation aid; alternate calculation methods may be equally acceptable if they are based upon, and adequately demonstrate, sound engineering assumptions or data. If you have a question regarding the acceptability of a given emissions determination method, contact the Permitting Section at 505-476-4300.
Emission Factors, Catalyst Control Efficiency & Safety Factor
Uncontrolled Emissions
Controlled Emissions (includes SF)1
Pollutant
% Control Efficiency
% Safety Factor
Maximum allowable safety factor is 25%.
Contrld EF  g/(hp-hr)
lb/hr
Tons/yr
lb/hr
Tons/yr
lb/hr
Tons/yr
NOx^
CO
VOC*
Formaldehyde
TSP/PM10/PM2.5
2SO2
AP-42 HAPs
Formaldehyde
NA
Enter Catalyst control efficiency and provide manufacturer catalyst guarantee. Default value is 0% ; 
NA
Enter Safety factor percentage.  Maximum allowable safety factor is 25%. Default Value is 0%;
NA
Calculates formaldehyde controlled emission factor value based on uncontrolled emission factor multiplied by the catalyst control efficiency. Alternatively, you may enter the controlled formaldehyde emission factor value.
NA
NA
NA
NA
Calculates controlled emissions in pounds per hour (pph) for this pollutant based on AP-42 emission factors. This value cannot be changed by user.
NA
Calculates controlled emissions in tons per year (tpy) for this pollutant based on AP-42 emission factors. This value cannot be changed by user.
Acetaldehyde
NA
No control efficiency allowed.
NA
No safety factor allowed.
NA
NA
NA
NA
NA
NA
Acrolein
NA
No control efficiency allowed.
NA
No safety factor allowed.
NA
NA
NA
NA
NA
NA
Benzene
NA
No control efficiency allowed.
NA
No safety factor allowed.
NA
NA
NA
NA
NA
NA
Ethylbenzene
NA
No control efficiency allowed.
NA
No safety factor allowed.
NA
NA
NA
NA
NA
NA
n-Hexane
NA
NA
No safety factor allowed.
NA
NA
NA
NA
NA
NA
Toluene
NA
No control efficiency allowed.
NA
No safety factor allowed.
NA
NA
NA
NA
NA
NA
Xylene
NA
No control efficiency allowed.
NA
No safety factor allowed.
NA
NA
NA
NA
NA
NA
Total HAPs
NA
NA
NA
NA
NA
NA
NA
Enter data in green-shaded areas only! One engine per form unless like-kind engines 
Non-Emergency SI Rich Burn, Lean Burn & Clean Burn Natural Gas Fired Pumpjack Engines (100% Load) & Stationary & Non-Road Diesel (≤600hp & >600hp) & Gasoline Pumpjack  Engines (≤600hp)
Select Source of Emission Factors
Engine Deration
* Uncontrolled & Controlled  VOC emissions include aldehyde emissions. VOC Emissions for JJJJ do not include aldehyde emissions.      1 For NOI's & NPR, controlled emissions cannot be less than JJJJ emissions.    2   SO2 EF (grains/scf or ppm) except for AP-42 EF in g/hp-hr for SO2 & EF Values for NOx, CO, VOC, TSP/PM10/PM2.5 in lb/hp-hr for large gasoline & diesel engines.    ^NOx+NMHC Emission Factors for diesel engines assume 75% NOx and 25% VOC
Select or enter today's date.
Emission Factors, Catalyst Control Efficiency & Safety Factor
Uncontrolled Emissions
Controlled Emissions (includes SF)1
Pollutant
% Control Efficiency
% Safety Factor
Maximum allowable safety factor is 25%.
Contrld EF  g/(hp-hr)
lb/hr
Tons/yr
lb/hr
Tons/yr
lb/hr
Tons/yr
NOx^
CO
VOC*
Formaldehyde
TSP/PM10/PM2.5
2SO2
AP-42 HAPs
Formaldehyde
NA
Enter Catalyst control efficiency and provide manufacturer catalyst guarantee. Default value is 0% ; 
NA
Enter Safety factor percentage.  Maximum allowable safety factor is 25%. Default Value is 0%;
NA
Calculates formaldehyde controlled emission factor value based on uncontrolled emission factor multiplied by the catalyst control efficiency. Alternatively, you may enter the controlled formaldehyde emission factor value.
NA
NA
NA
NA
Calculates controlled emissions in pounds per hour (pph) for this pollutant based on AP-42 emission factors. This value cannot be changed by user.
NA
Calculates controlled emissions in tons per year (tpy) for this pollutant based on AP-42 emission factors. This value cannot be changed by user.
Acetaldehyde
NA
No control efficiency allowed.
NA
No safety factor allowed.
NA
NA
NA
NA
NA
NA
Acrolein
NA
No control efficiency allowed.
NA
No safety factor allowed.
NA
NA
NA
NA
NA
NA
Benzene
NA
No control efficiency allowed.
NA
No safety factor allowed.
NA
NA
NA
NA
NA
NA
Ethylbenzene
NA
No control efficiency allowed.
NA
No safety factor allowed.
NA
NA
NA
NA
NA
NA
n-Hexane
NA
NA
No safety factor allowed.
NA
NA
NA
NA
NA
NA
Toluene
NA
No control efficiency allowed.
NA
No safety factor allowed.
NA
NA
NA
NA
NA
NA
Xylene
NA
No control efficiency allowed.
NA
No safety factor allowed.
NA
NA
NA
NA
NA
NA
Total HAPs
NA
NA
NA
NA
NA
NA
NA
Enter data in green-shaded areas only! One engine per form unless like-kind engines 
Non-Emergency SI Rich Burn, Lean Burn & Clean Burn Natural Gas Fired Pumpjack Engines (100% Load) & Stationary & Non-Road Diesel (≤600hp & >600hp) & Gasoline Pumpjack  Engines (≤600hp)
Select Source of Emission Factors
Engine Deration
* Uncontrolled & Controlled  VOC emissions include aldehyde emissions. VOC Emissions for JJJJ do not include aldehyde emissions.      1 For NOI's & NPR, controlled emissions cannot be less than JJJJ emissions.    2   SO2 EF (grains/scf or ppm) except for AP-42 EF in g/hp-hr for SO2 & EF Values for NOx, CO, VOC, TSP/PM10/PM2.5 in lb/hp-hr for large gasoline & diesel engines.    ^NOx+NMHC Emission Factors for diesel engines assume 75% NOx and 25% VOC
Select or enter today's date.
Emission Factors, Catalyst Control Efficiency & Safety Factor
Uncontrolled Emissions
Controlled Emissions (includes SF)1
Pollutant
% Control Efficiency
% Safety Factor
Maximum allowable safety factor is 25%.
Contrld EF  g/(hp-hr)
lb/hr
Tons/yr
lb/hr
Tons/yr
lb/hr
Tons/yr
NOx^
CO
VOC*
Formaldehyde
TSP/PM10/PM2.5
2SO2
AP-42 HAPs
Formaldehyde
NA
Enter Catalyst control efficiency and provide manufacturer catalyst guarantee. Default value is 0% ; 
NA
Enter Safety factor percentage.  Maximum allowable safety factor is 25%. Default Value is 0%;
NA
Calculates formaldehyde controlled emission factor value based on uncontrolled emission factor multiplied by the catalyst control efficiency. Alternatively, you may enter the controlled formaldehyde emission factor value.
NA
NA
NA
NA
Calculates controlled emissions in pounds per hour (pph) for this pollutant based on AP-42 emission factors. This value cannot be changed by user.
NA
Calculates controlled emissions in tons per year (tpy) for this pollutant based on AP-42 emission factors. This value cannot be changed by user.
Acetaldehyde
NA
No control efficiency allowed.
NA
No safety factor allowed.
NA
NA
NA
NA
NA
NA
Acrolein
NA
No control efficiency allowed.
NA
No safety factor allowed.
NA
NA
NA
NA
NA
NA
Benzene
NA
No control efficiency allowed.
NA
No safety factor allowed.
NA
NA
NA
NA
NA
NA
Ethylbenzene
NA
No control efficiency allowed.
NA
No safety factor allowed.
NA
NA
NA
NA
NA
NA
n-Hexane
NA
NA
No safety factor allowed.
NA
NA
NA
NA
NA
NA
Toluene
NA
No control efficiency allowed.
NA
No safety factor allowed.
NA
NA
NA
NA
NA
NA
Xylene
NA
No control efficiency allowed.
NA
No safety factor allowed.
NA
NA
NA
NA
NA
NA
Total HAPs
NA
NA
NA
NA
NA
NA
NA
Enter data in green-shaded areas only! One engine per form unless like-kind engines 
Non-Emergency SI Rich Burn, Lean Burn & Clean Burn Natural Gas Fired Pumpjack Engines (100% Load) & Stationary & Non-Road Diesel (≤600hp & >600hp) & Gasoline Pumpjack  Engines (≤600hp)
Select Source of Emission Factors
Engine Deration
* Uncontrolled & Controlled  VOC emissions include aldehyde emissions. VOC Emissions for JJJJ do not include aldehyde emissions.      1 For NOI's & NPR, controlled emissions cannot be less than JJJJ emissions.    2   SO2 EF (grains/scf or ppm) except for AP-42 EF in g/hp-hr for SO2 & EF Values for NOx, CO, VOC, TSP/PM10/PM2.5 in lb/hp-hr for large gasoline & diesel engines.    ^NOx+NMHC Emission Factors for diesel engines assume 75% NOx and 25% VOC
Select or enter today's date.
Emission Factors, Catalyst Control Efficiency & Safety Factor
Uncontrolled Emissions
Controlled Emissions (includes SF)1
Pollutant
% Control Efficiency
% Safety Factor
Maximum allowable safety factor is 25%.
Contrld EF  g/(hp-hr)
lb/hr
Tons/yr
lb/hr
Tons/yr
lb/hr
Tons/yr
NOx^
CO
VOC*
Formaldehyde
TSP/PM10/PM2.5
2SO2
AP-42 HAPs
Formaldehyde
NA
Enter Catalyst control efficiency and provide manufacturer catalyst guarantee. Default value is 0% ; 
NA
Enter Safety factor percentage.  Maximum allowable safety factor is 25%. Default Value is 0%;
NA
Calculates formaldehyde controlled emission factor value based on uncontrolled emission factor multiplied by the catalyst control efficiency. Alternatively, you may enter the controlled formaldehyde emission factor value.
NA
NA
NA
NA
Calculates controlled emissions in pounds per hour (pph) for this pollutant based on AP-42 emission factors. This value cannot be changed by user.
NA
Calculates controlled emissions in tons per year (tpy) for this pollutant based on AP-42 emission factors. This value cannot be changed by user.
Acetaldehyde
NA
No control efficiency allowed.
NA
No safety factor allowed.
NA
NA
NA
NA
NA
NA
Acrolein
NA
No control efficiency allowed.
NA
No safety factor allowed.
NA
NA
NA
NA
NA
NA
Benzene
NA
No control efficiency allowed.
NA
No safety factor allowed.
NA
NA
NA
NA
NA
NA
Ethylbenzene
NA
No control efficiency allowed.
NA
No safety factor allowed.
NA
NA
NA
NA
NA
NA
n-Hexane
NA
NA
No safety factor allowed.
NA
NA
NA
NA
NA
NA
Toluene
NA
No control efficiency allowed.
NA
No safety factor allowed.
NA
NA
NA
NA
NA
NA
Xylene
NA
No control efficiency allowed.
NA
No safety factor allowed.
NA
NA
NA
NA
NA
NA
Total HAPs
NA
NA
NA
NA
NA
NA
NA
Enter data in green-shaded areas only! One engine per form unless like-kind engines 
Non-Emergency SI Rich Burn, Lean Burn & Clean Burn Natural Gas Fired Pumpjack Engines (100% Load) & Stationary & Non-Road Diesel (≤600hp & >600hp) & Gasoline Pumpjack  Engines (≤600hp)
Select Source of Emission Factors
Engine Deration
* Uncontrolled & Controlled  VOC emissions include aldehyde emissions. VOC Emissions for JJJJ do not include aldehyde emissions.      1 For NOI's & NPR, controlled emissions cannot be less than JJJJ emissions.    2   SO2 EF (grains/scf or ppm) except for AP-42 EF in g/hp-hr for SO2 & EF Values for NOx, CO, VOC, TSP/PM10/PM2.5 in lb/hp-hr for large gasoline & diesel engines.    ^NOx+NMHC Emission Factors for diesel engines assume 75% NOx and 25% VOC
Select or enter today's date.
Emission Factors, Catalyst Control Efficiency & Safety Factor
Uncontrolled Emissions
Controlled Emissions (includes SF)1
Pollutant
% Control Efficiency
% Safety Factor
Maximum allowable safety factor is 25%.
Contrld EF  g/(hp-hr)
lb/hr
Tons/yr
lb/hr
Tons/yr
lb/hr
Tons/yr
NOx^
CO
VOC*
Formaldehyde
TSP/PM10/PM2.5
2SO2
AP-42 HAPs
Formaldehyde
NA
Enter Catalyst control efficiency and provide manufacturer catalyst guarantee. Default value is 0% ; 
NA
Enter Safety factor percentage.  Maximum allowable safety factor is 25%. Default Value is 0%;
NA
Calculates formaldehyde controlled emission factor value based on uncontrolled emission factor multiplied by the catalyst control efficiency. Alternatively, you may enter the controlled formaldehyde emission factor value.
NA
NA
NA
NA
Calculates controlled emissions in pounds per hour (pph) for this pollutant based on AP-42 emission factors. This value cannot be changed by user.
NA
Calculates controlled emissions in tons per year (tpy) for this pollutant based on AP-42 emission factors. This value cannot be changed by user.
Acetaldehyde
NA
No control efficiency allowed.
NA
No safety factor allowed.
NA
NA
NA
NA
NA
NA
Acrolein
NA
No control efficiency allowed.
NA
No safety factor allowed.
NA
NA
NA
NA
NA
NA
Benzene
NA
No control efficiency allowed.
NA
No safety factor allowed.
NA
NA
NA
NA
NA
NA
Ethylbenzene
NA
No control efficiency allowed.
NA
No safety factor allowed.
NA
NA
NA
NA
NA
NA
n-Hexane
NA
NA
No safety factor allowed.
NA
NA
NA
NA
NA
NA
Toluene
NA
No control efficiency allowed.
NA
No safety factor allowed.
NA
NA
NA
NA
NA
NA
Xylene
NA
No control efficiency allowed.
NA
No safety factor allowed.
NA
NA
NA
NA
NA
NA
Total HAPs
NA
NA
NA
NA
NA
NA
NA
Enter data in green-shaded areas only! One engine per form unless like-kind engines 
Non-Emergency SI Rich Burn, Lean Burn & Clean Burn Natural Gas Fired Pumpjack Engines (100% Load) & Stationary & Non-Road Diesel (≤600hp & >600hp) & Gasoline Pumpjack  Engines (≤600hp)
Select Source of Emission Factors
Engine Deration
* Uncontrolled & Controlled  VOC emissions include aldehyde emissions. VOC Emissions for JJJJ do not include aldehyde emissions.      1 For NOI's & NPR, controlled emissions cannot be less than JJJJ emissions.    2   SO2 EF (grains/scf or ppm) except for AP-42 EF in g/hp-hr for SO2 & EF Values for NOx, CO, VOC, TSP/PM10/PM2.5 in lb/hp-hr for large gasoline & diesel engines.    ^NOx+NMHC Emission Factors for diesel engines assume 75% NOx and 25% VOC
Select or enter today's date.
Emission Factors, Catalyst Control Efficiency & Safety Factor
Uncontrolled Emissions
Controlled Emissions (includes SF)1
Pollutant
% Control Efficiency
% Safety Factor
Maximum allowable safety factor is 25%.
Contrld EF  g/(hp-hr)
lb/hr
Tons/yr
lb/hr
Tons/yr
lb/hr
Tons/yr
NOx^
CO
VOC*
Formaldehyde
TSP/PM10/PM2.5
2SO2
AP-42 HAPs
Formaldehyde
NA
Enter Catalyst control efficiency and provide manufacturer catalyst guarantee. Default value is 0% ; 
NA
Enter Safety factor percentage.  Maximum allowable safety factor is 25%. Default Value is 0%;
NA
Calculates formaldehyde controlled emission factor value based on uncontrolled emission factor multiplied by the catalyst control efficiency. Alternatively, you may enter the controlled formaldehyde emission factor value.
NA
NA
NA
NA
Calculates controlled emissions in pounds per hour (pph) for this pollutant based on AP-42 emission factors. This value cannot be changed by user.
NA
Calculates controlled emissions in tons per year (tpy) for this pollutant based on AP-42 emission factors. This value cannot be changed by user.
Acetaldehyde
NA
No control efficiency allowed.
NA
No safety factor allowed.
NA
NA
NA
NA
NA
NA
Acrolein
NA
No control efficiency allowed.
NA
No safety factor allowed.
NA
NA
NA
NA
NA
NA
Benzene
NA
No control efficiency allowed.
NA
No safety factor allowed.
NA
NA
NA
NA
NA
NA
Ethylbenzene
NA
No control efficiency allowed.
NA
No safety factor allowed.
NA
NA
NA
NA
NA
NA
n-Hexane
NA
NA
No safety factor allowed.
NA
NA
NA
NA
NA
NA
Toluene
NA
No control efficiency allowed.
NA
No safety factor allowed.
NA
NA
NA
NA
NA
NA
Xylene
NA
No control efficiency allowed.
NA
No safety factor allowed.
NA
NA
NA
NA
NA
NA
Total HAPs
NA
NA
NA
NA
NA
NA
NA
Enter data in green-shaded areas only! One engine per form unless like-kind engines 
Non-Emergency SI Rich Burn, Lean Burn & Clean Burn Natural Gas Fired Pumpjack Engines (100% Load) & Stationary & Non-Road Diesel (≤600hp & >600hp) & Gasoline Pumpjack  Engines (≤600hp)
Select Source of Emission Factors
Engine Deration
* Uncontrolled & Controlled  VOC emissions include aldehyde emissions. VOC Emissions for JJJJ do not include aldehyde emissions.      1 For NOI's & NPR, controlled emissions cannot be less than JJJJ emissions.    2   SO2 EF (grains/scf or ppm) except for AP-42 EF in g/hp-hr for SO2 & EF Values for NOx, CO, VOC, TSP/PM10/PM2.5 in lb/hp-hr for large gasoline & diesel engines.    ^NOx+NMHC Emission Factors for diesel engines assume 75% NOx and 25% VOC
Select or enter today's date.
Emission Factors, Catalyst Control Efficiency & Safety Factor
Uncontrolled Emissions
Controlled Emissions (includes SF)1
Pollutant
% Control Efficiency
% Safety Factor
Maximum allowable safety factor is 25%.
Contrld EF  g/(hp-hr)
lb/hr
Tons/yr
lb/hr
Tons/yr
lb/hr
Tons/yr
NOx^
CO
VOC*
Formaldehyde
TSP/PM10/PM2.5
2SO2
AP-42 HAPs
Formaldehyde
NA
Enter Catalyst control efficiency and provide manufacturer catalyst guarantee. Default value is 0% ; 
NA
Enter Safety factor percentage.  Maximum allowable safety factor is 25%. Default Value is 0%;
NA
Calculates formaldehyde controlled emission factor value based on uncontrolled emission factor multiplied by the catalyst control efficiency. Alternatively, you may enter the controlled formaldehyde emission factor value.
NA
NA
NA
NA
Calculates controlled emissions in pounds per hour (pph) for this pollutant based on AP-42 emission factors. This value cannot be changed by user.
NA
Calculates controlled emissions in tons per year (tpy) for this pollutant based on AP-42 emission factors. This value cannot be changed by user.
Acetaldehyde
NA
No control efficiency allowed.
NA
No safety factor allowed.
NA
NA
NA
NA
NA
NA
Acrolein
NA
No control efficiency allowed.
NA
No safety factor allowed.
NA
NA
NA
NA
NA
NA
Benzene
NA
No control efficiency allowed.
NA
No safety factor allowed.
NA
NA
NA
NA
NA
NA
Ethylbenzene
NA
No control efficiency allowed.
NA
No safety factor allowed.
NA
NA
NA
NA
NA
NA
n-Hexane
NA
NA
No safety factor allowed.
NA
NA
NA
NA
NA
NA
Toluene
NA
No control efficiency allowed.
NA
No safety factor allowed.
NA
NA
NA
NA
NA
NA
Xylene
NA
No control efficiency allowed.
NA
No safety factor allowed.
NA
NA
NA
NA
NA
NA
Total HAPs
NA
NA
NA
NA
NA
NA
NA
Enter data in green-shaded areas only! One engine per form unless like-kind engines 
Non-Emergency SI Rich Burn, Lean Burn & Clean Burn Natural Gas Fired Pumpjack Engines (100% Load) & Stationary & Non-Road Diesel (≤600hp & >600hp) & Gasoline Pumpjack  Engines (≤600hp)
Select Source of Emission Factors
Engine Deration
* Uncontrolled & Controlled  VOC emissions include aldehyde emissions. VOC Emissions for JJJJ do not include aldehyde emissions.      1 For NOI's & NPR, controlled emissions cannot be less than JJJJ emissions.    2   SO2 EF (grains/scf or ppm) except for AP-42 EF in g/hp-hr for SO2 & EF Values for NOx, CO, VOC, TSP/PM10/PM2.5 in lb/hp-hr for large gasoline & diesel engines.    ^NOx+NMHC Emission Factors for diesel engines assume 75% NOx and 25% VOC
Select or enter today's date.
UnitID
NOx  
CO  
VOC  
SOx  
TSP  
PM10  
PM2.5  
H2S  
Total HAP
lb/hr
tons/yr
lb/hr
tons/yr
lb/hr
tons/yr
lb/hr
tons/yr
lb/hr
tons/yr
lb/hr
tons/yr
lb/hr
tons/yr
lb/hr
tons/yr
lb/hr
tons/yr
Emission
Acetaldehyde
Acrolein
Benzene
Ethylbenzene
Formaldehyde  
n-Hexane
Toluene  
Xylene
Total HAP
Unit
lb/hr
tons/yr
lb/hr
tons/yr
lb/hr
tons/yr
lb/hr
tons/yr
lb/hr
tons/yr
lb/hr
tons/yr
lb/hr
tons/yr
lb/hr
tons/yr
lb/hr
tons/yr
Page Totals
Emissions From All Heaters, Heated Separators & Heater Treaters
Add/Remove Rows
Unit ID  
Heat Input 
NOx
CO
VOC
  SO2
PM/PM10/PM2.5
  
MMBtu/hr
pph
tpy
pph
tpy
pph
tpy
pph
tpy
pph
tpy
Totals  
SO2 emissions based on AP-42 EF and assumes 100% conversion of fuel sulfur to SO2 and assumes sulfur content in natural gas of 2,000 grains/1000000 scf.  Change default value of 2000 as needed based on gas analysis submitted with application.  
Enter appropriate information in green boxes below changing default values as appropriate and adding additional rows for each heater unit. 
Heaters, Heated Separators & Heater Treaters (Only for units rated <100 MMBTU/Hr) 
Calculation Tool for Heaters, Heated Separators & Heater Treater Emissions (Uncontrolled) for Oil & Gas Production Sites (Only for units rated <100 MMBTU/Hr) 
All emission factors based on AP-42, Table 1.4-1, Table 1.4-2 and Table 1.4-3 (July 1998)      
https://www3.epa.gov/ttn/chief/ap42/ch01/final/c01s04.pdf
 
Emission factors for natural gas combustion in boilers and furnaces are presented in AP42, Tables 1.4-1, 1.4-2, 1.4-3, and 1.4-4. The Tables present emission factors on a volume basis (lb/106 scf). To convert to an energy basis (lb/MMBtu), divide by a heating value of 1,020 MMBtu/106 scf. The emission factors  may be converted to other natural gas heating values by multiplying the given emission factor by the ratio of the specified heating value to this average heating value.
 
NOx Sample Calculation
 
pph         = AP 42 NOx Emission Factor (EF) * site fuel heat value Btu/scf/1020 Btu/scf * Maximum Heat Input (MMBtu/hr) * 1/site fuel heat
          Value Btu/scf  * 1000000/1Btu/MMBtu
         = 100 lb/1000000 scf *  2000 Btu/scf/1020 Btu/scf * 0.5 MMBtu/hr * 1/2000 Btu/scf * 1000000/1Btu/MMBtu
         =0.096 lb/hr
         
tpy         = AP 42 NOx Emission Factor (EF) * site fuel heat value Btu/scf/1020 Btu/scf * Maximum Heat Input (MMBtu/hr) * 1/site fuel heat 
         value Btu/scf * 1000000/1 Btu/MMBtu * 8760 hrs/yr * 1ton/2000 lbs
         = 100 lb/1000000 scf * 2000 Btu/scf/1020 Btu/scf * 0.5 MMBtu/hr * 1/2000 Btu/scf * 1000000/1 Btu/MMBtu * 8760 hrs/yr *
          1ton/2000lbs
         = 0.42 tpy
 
SO2 emissions based on 100% conversion of fuel sulfur to SO2 and assumes sulfur content in natural gas of 2,000 grains/106 scf. The SO2 emission factor is converted to other natural gas sulfur contents by multiplying the SO2 emission factor by the ratio of the site-specific sulfur content (grains/106 scf) to 2,000 grains/106 scf.
Technical Disclaimer This document is intended to help you accurately determine heaters, heated separators & heater treaters emissions. It does not supersede or replace any state or federal law, rule, or regulation. This guidance reflects the current understanding of how these combustion units work and how they generate emissions, how they are monitored or tested, and what data are available for emissions determination, may change over time as the AQB continue scientific studies and as new information becomes available. The AQB welcome any data, information, or feedback that may improve our understanding of  heaters, heated separators & heater treaters emissions and thereby further improve determinations within the emissions inventory. The calculation methods represented are intended as an emissions calculation aid; alternate calculation methods may be equally acceptable if they are based upon, and adequately demonstrate, sound engineering assumptions or data. If you have a question regarding the acceptability of a given emissions determination method, contact the Permitting Section at 505-476-4300.
Emissions From All Heaters, Heated Separators & Heater Treaters
Add/Remove Rows
Unit ID  
Heat Input 
NOx
CO
VOC
  SO2
PM/PM10
  
MMBtu/hr
pph
tpy
pph
tpy
pph
tpy
pph
tpy
pph
tpy
 Totals  
SO2 emissions based on AP-42 EFand assumes 100% conversion of fuel sulfur to SO2 and assumes sulfur content in natural gas of 2,000 grains/1000000 scf.  Change default value of 2000 as needed based on gas analysis submitted with application.  
Enter appropriate information in green boxes below changing default values as appropriate and adding additional rows for each heater unit. 
Heaters, Heated Separators & Heater Treaters (Only for units rated <100 MMBTU/Hr) 
Glycol Dehydrators Air Emissions Calculations Form 
Under Development
 
Please submit all required calculations and supporting documentation for all glycol dehydrators including the full GRI-GLYCalc 4.0 Report in Sections 4 of the application.
Dehydration Unit Emissions Calculations Form
Select  Dehydration Unit Emission Calculation Method
Select flash emission calculation method by clicking on the appropriate box.
Explain Below & Indicate How Compliance Will be Achieved.
Is 40 CFR Part 63, Subpart HH Applicable?
Process Simulator Dehydration Unit Emission Calculations
Please attach the selected Process Simulator printout with all input data provided along with the calculated emissions. Enter the uncontrolled VOC, Benzene & H2S emissions below. If the tank vapors are routed to a flare, enclosed combustion device, vapor combustion unit, vapor recovery unit or thermal oxidizer select the appropriate VOC destruction method below along with selected VOC & H2S destruction efficiency supported by manufacturer specifications submitted with the application.
     Total VOC, Benzene & H2S Emissions From Dehydration Unit Calculated with Selected Process Simulator               
Unit Number
 VOC     
Total HAP
Benzene
H2S
pph
tpy
pph
tpy
pph*
tpy*
pph
tpy
Uncontrolled Emissions
Controlled Emissions
Dehydration Unit Control Information
Flash Tank
Regenerator
pph
tpy
pph
tpy
Uncontrolled VOC Emissions
Uncontrolled Total HAP Emissions
Uncontrolled Benzene Emissions
Uncontrolled H2S Emissions
Control Method
VOC Destruction Efficiency
H2S Destruction Efficiency
Dehydration Unit Information
Select Process Simulator
Is a Flash Tank Used?
Hours of Operation (hrs/yr)
Dry Gas Flow Rate (MMscf/d)
Type of Glycol Employed
Wet Gas Temperature  (oF)
Glycol  Flow Rate (gpm)
Wet Gas Pressure (psig)
Flash Tank Pressure (psig)
Flash Tank Temperature (oF)
GRI-GLYCalc Dehydration Unit Emission Calculations
Please attach the GRI-GLYCalc printout with all input data provided along with the calculated emissions. Enter the uncontrolled VOC, Benzene & H2S emissions below. If the tank vapors are routed to a flare, enclosed combustion device, vapor combustion unit, vapor recovery unit or thermal oxidizer select the appropriate VOC destruction method below along with selected VOC & H2S destruction efficiency supported by manufacturer specifications submitted with the application.
     Total VOC, Benzene & H2S Emissions From Dehydration Unit Calculated with GRI-GLYCalc                
Unit Number
 VOC     
Total HAP
Benzene
H2S
pph
tpy
pph
tpy
pph*
tpy*
pph
tpy
Uncontrolled Emissions
Controlled Emissions
Dehydration Unit Control Information
Flash Tank
Regenerator
pph
tpy
pph
tpy
Uncontrolled VOC Emissions
Uncontrolled Total HAP Emissions
Uncontrolled Benzene Emissions
Uncontrolled H2S Emissions
Control Method
VOC Destruction Efficiency
H2S Destruction Efficiency
Dehydration Unit Information
GRI-GLYCalc Model
Is a Flash Tank Used?
Hours of Operation (hrs/yr)
Dry Gas Flow Rate (MMscf/d)
Type of Glycol Employed
Wet Gas Temperature  (oF)
Lean Glycol Flow Rate (gpm)
Wet Gas Pressure (psig)
Flash Tank Pressure (psig)
Flash Tank Temperature (oF)
Dehydration Unit Emissions Calculations Form
Select  Dehydration Unit Emission Calculation Method
Select flash emission calculation method by clicking on the appropriate box.
Explain Below & Indicate How Compliance Will be Achieved.
Is 40 CFR Part 63, Subpart HH Applicable?
Process Simulator Dehydration Unit Emission Calculations
Please attach the selected Process Simulator printout with all input data provided along with the calculated emissions. Enter the uncontrolled VOC, Benzene & H2S emissions below. If the tank vapors are routed to a flare, enclosed combustion device, vapor combustion unit, vapor recovery unit or thermal oxidizer select the appropriate VOC destruction method below along with selected VOC & H2S destruction efficiency supported by manufacturer specifications submitted with the application.
     Total VOC, Benzene & H2S Emissions From Dehydration Unit Calculated with Selected Process Simulator               
Unit Number
 VOC     
Total HAP
Benzene
H2S
pph
tpy
pph
tpy
pph*
tpy*
pph
tpy
Uncontrolled Emissions
Controlled Emissions
Dehydration Unit Control Information
Flash Tank
Regenerator
pph
tpy
pph
tpy
Uncontrolled VOC Emissions
Uncontrolled Total HAP Emissions
Uncontrolled Benzene Emissions
Uncontrolled H2S Emissions
Control Method
VOC Destruction Efficiency
H2S Destruction Efficiency
Dehydration Unit Information
Select Process Simulator
Is a Flash Tank Used?
Hours of Operation (hrs/yr)
Dry Gas Flow Rate (MMscf/d)
Type of Glycol Employed
Wet Gas Temperature  (oF)
Glycol  Flow Rate (gpm)
Wet Gas Pressure (psig)
Flash Tank Pressure (psig)
Flash Tank Temperature (oF)
GRI-GLYCalc Dehydration Unit Emission Calculations
Please attach the GRI-GLYCalc printout with all input data provided along with the calculated emissions. Enter the uncontrolled VOC, Benzene & H2S emissions below. If the tank vapors are routed to a flare, enclosed combustion device, vapor combustion unit, vapor recovery unit or thermal oxidizer select the appropriate VOC destruction method below along with selected VOC & H2S destruction efficiency supported by manufacturer specifications submitted with the application.
     Total VOC, Benzene & H2S Emissions From Dehydration Unit Calculated with GRI-GLYCalc                
Unit Number
 VOC     
Total HAP
Benzene
H2S
pph
tpy
pph
tpy
pph*
tpy*
pph
tpy
Uncontrolled Emissions
Controlled Emissions
Dehydration Unit Control Information
Flash Tank
Regenerator
pph
tpy
pph
tpy
Uncontrolled VOC Emissions
Uncontrolled Total HAP Emissions
Uncontrolled Benzene Emissions
Uncontrolled H2S Emissions
Control Method
VOC Destruction Efficiency
H2S Destruction Efficiency
Dehydration Unit Information
GRI-GLYCalc Model
Is a Flash Tank Used?
Hours of Operation (hrs/yr)
Dry Gas Flow Rate (MMscf/d)
Type of Glycol Employed
Wet Gas Temperature  (oF)
Lean Glycol Flow Rate (gpm)
Wet Gas Pressure (psig)
Flash Tank Pressure (psig)
Flash Tank Temperature (oF)
Total Emissions For Reboilers For Glycol Dehydration Units & Other Units
Add/Remove Rows
Unit ID    
Heat Input 
NOx
CO
VOC
  SO2
PM/PM10/PM2.5
  
MMBtu/hr
pph
tpy
pph
tpy
pph
tpy
pph
tpy
pph
tpy
Totals    
SO2 emissions based on AP-42 EF and assumes 100% conversion of fuel sulfur to SO2 and assumes sulfur content in natural gas of 2,000 grains/1000000 scf.  Change default value of 2000 as needed based on gas analysis submitted with application.  
Enter appropriate information in green boxes below changing default values as appropriate and adding additional rows for each heater unit. 
Reboilers for Glycol Dehydration Units & Other Units  (Only for units rated <100 MMBTU/Hr)
Uncontrolled Emissions Calculation Tool for All Reboilers For Glycol Dehydration Units & Other Units (Only for units rated <100 MMBTU/Hr) 
All emission factors based on AP-42, Table 1.4-1, Table 1.4-2 and Table 1.4-3 (July 1998)      
https://www3.epa.gov/ttn/chief/ap42/ch01/final/c01s04.pdf
 
Emission factors for natural gas combustion in boilers and furnaces are presented in AP42, Tables 1.4-1, 1.4-2, 1.4-3, and 1.4-4. The Tables present emission factors on a volume basis (lb/106 scf). To convert to an energy basis (lb/MMBtu), divide by a heating value of 1,020 MMBtu/106 scf. The emission factors  may be converted to other natural gas heating values by multiplying the given emission factor by the ratio of the specified heating value to this average heating value.
 
NOx Sample Calculation
 
pph         = AP 42 NOx Emission Factor (EF) * heat value Btu/scf/1020 Btu/scf * Maximum Heat Input (MMBtu/hr) * 1/Heat Value Btu/scf *
          1000000/1Btu/MMBtu
         = 100 lb/1000000 scf *  2000 Btu/scf/1020 Btu/scf * 0.5 MMBtu/hr * 1/2000 Btu/scf * 1000000/1Btu/MMBtu
         =0.096 lb/hr
         
tpy         = AP 42 NOx Emission Factor (EF) * heat value Btu/scf/1020 Btu/scf * Maximum Heat Input (MMBtu/hr) * 1/Heat Value Btu/scf *
          1000000/1 Btu/MMBtu * 8760 hrs/yr * 1ton/2000 lbs
         = 100 lb/1000000 scf * 2000 Btu/scf/1020 Btu/scf * 0.5 MMBtu/hr * 1/2000 Btu/scf * 1000000/1 Btu/MMBtu * 8760 hrs/yr *
          1ton/2000lbs
         = 0.42 tpy
 
SO2 emissions based on 100% conversion of fuel sulfur to SO2 and assumes sulfur content in natural gas of 2,000 grains/106 scf. The SO2 emission factor in this table can be converted to other natural gas sulfur contents by multiplying the SO2 emission factor by the ratio of the site-specific sulfur content (grains/106 scf) to 2,000 grains/106 scf.
Technical Disclaimer
This document is intended to help you accurately determine glycol reboiler emissions. It does not supersede or replace any state or federal law, rule, or regulation. This guidance reflects the current understanding of how these combustion units work and how they generate emissions, how they are monitored or tested, and what data are available for emissions determination, may change over time as the AQB continue scientific studies and as new information becomes available. The AQB welcome any data, information, or feedback that may improve our understanding of  glycol reboiler emissions and thereby further improve determinations within the emissions inventory. The calculation methods represented are intended as an emissions calculation aid; alternate calculation methods may be equally acceptable if they are based upon, and adequately demonstrate, sound engineering assumptions or data. If you have a question regarding the acceptability of a given emissions determination method, contact the Permitting Section at 505-476-4300.
Total Emissions For Reboilers For Glycol Dehydration Units & Other Units
Add/Remove Rows
Unit ID  
Heat Input 
NOx
CO
VOC
  SO2
PM/PM10/PM2.5
  
MMBtu/hr
pph
tpy
pph
tpy
pph
tpy
pph
tpy
pph
tpy
Totals  
SO2 emissions based on AP-42 EF and assumes  100% conversion of fuel sulfur to SO2 and assumes sulfur content in natural gas of 2,000 grains/1000000 scf.  Change default value of 2000 as needed based on gas analysis submitted with application.  
Enter appropriate information in green boxes below changing default values as appropriate and adding additional rows for each heater unit. 
Reboilers for Glycol Dehydration Units & Other Units  (Only for units rated <100 MMBTU/Hr)
Amine Unit Air Emissions Calculations Form 
Under Development
 
Please submit all required calculations and supporting documentation for all amine units including the full emissions report in the application.
Amine Unit Emissions Calculations Form
Select Amine Unit Emission Calculation Method
Select flash emission calculation method by clicking on the appropriate box.
Process Simulator Amine Unit Emission Calculations
Please attach the selected Process Simulator printout with all input data provided along with the calculated emissions. Enter the uncontrolled VOC, Benzene & H2S emissions below. If the tank vapors are routed to a flare, enclosed combustion device, vapor combustion unit, vapor recovery unit or thermal oxidizer select the appropriate VOC destruction method below along with selected VOC & H2S destruction efficiency supported by manufacturer specifications submitted with the application.
     Total VOC, Benzene & H2S Emissions From Amine Unit Calculated with Selected Process Simulator               
Unit Number
 VOC     
Total HAP
Benzene
H2S
pph
tpy
pph
tpy
pph*
tpy*
pph
tpy
Uncontrolled Emissions
Controlled Emissions
Amine Unit Control Information
Flash Tank
Regenerator
pph
tpy
pph
tpy
Uncontrolled VOC Emissions
Uncontrolled Total HAP Emissions
Uncontrolled Benzene Emissions
Uncontrolled H2S Emissions
Control Method
VOC Destruction Efficiency
H2S Destruction Efficiency
Amine Unit Information
Select Process Simulator
Is a Flash Tank Used?
Hours of Operation (hrs/yr)
Feed Gas Flow Rate (MMscf/d)
Type of Amine Employed
Feed Gas Temperature  (oF)
Amine Flow Rate (gpm)
Feed Gas Pressure (psia)
Flash Tank Pressure (psia)
Flash Tank Temperature (oF)
AmineCalc Amine Unit Emission Calculations
Please attach the AmineCalc printout with all input data provided along with the calculated emissions. Enter the uncontrolled VOC, Benzene & H2S emissions below. If the tank vapors are routed to a flare, enclosed combustion device, vapor combustion unit, vapor recovery unit or thermal oxidizer select the appropriate VOC destruction method below along with selected VOC & H2S destruction efficiency supported by manufacturer specifications submitted with the application.
     Total VOC, Benzene & H2S Emissions From Amine Unit Calculated with AmineCalc                
Unit Number
 VOC     
Total HAP
Benzene
H2S
pph
tpy
pph
tpy
pph*
tpy*
pph
tpy
Uncontrolled Emissions
Controlled Emissions
Amine Unit Control Information
Flash Tank
Regenerator
pph
tpy
pph
tpy
Uncontrolled VOC Emissions
Uncontrolled Total HAP Emissions
Uncontrolled Benzene Emissions
Uncontrolled H2S Emissions
Control Method
VOC Destruction Efficiency
H2S Destruction Efficiency
Amine Unit Information
AmineCalc Model
Is a Flash Tank Used?
Hours of Operation (hrs/yr)
Feed Gas Flow Rate (MMscf/d)
Type of Amine Employed
Feed Gas Temperature  (oF)
Amine Flow Rate (gpm)
Feed Gas Pressure (psia)
Flash Tank Pressure (psia)
Flash Tank Temperature (oF)
Total Emissions For Reboilers For Amine Units
Add/Remove Rows
Unit ID    
Heat Input 
NOx
CO
VOC
  SO2
PM/PM10/PM2.5
  
MMBtu/hr
pph
tpy
pph
tpy
pph
tpy
pph
tpy
pph
tpy
Totals    
SO2 emissions based on AP-42 EF and assumes 100% conversion of fuel sulfur to SO2 and assumes sulfur content in natural gas of 2,000 grains/1000000 scf.  Change default value of 2000 as needed based on gas analysis submitted with application.  
Enter appropriate information in green boxes below changing default values as appropriate and adding additional rows for each heater unit. 
Reboilers for Amine Units  (Only for units rated <100 MMBTU/Hr)
Uncontrolled Emissions Calculation Tool for All Reboilers For Amine Units (Only for units rated <100 MMBTU/Hr) 
All emission factors based on AP-42, Table 1.4-1, Table 1.4-2 and Table 1.4-3 (July 1998)      
https://www3.epa.gov/ttn/chief/ap42/ch01/final/c01s04.pdf
 
Emission factors for natural gas combustion in boilers and furnaces are presented in AP42, Tables 1.4-1, 1.4-2, 1.4-3, and 1.4-4. The Tables present emission factors on a volume basis (lb/106 scf). To convert to an energy basis (lb/MMBtu), divide by a heating value of 1,020 MMBtu/106 scf. The emission factors  may be converted to other natural gas heating values by multiplying the given emission factor by the ratio of the specified heating value to this average heating value.
 
NOx Sample Calculation
 
pph         = AP 42 NOx Emission Factor (EF) * heat value Btu/scf/1020 Btu/scf * Maximum Heat Input (MMBtu/hr) * 1/Heat Value Btu/scf *
          1000000/1Btu/MMBtu
         = 100 lb/1000000 scf *  2000 Btu/scf/1020 Btu/scf * 0.5 MMBtu/hr * 1/2000 Btu/scf * 1000000/1Btu/MMBtu
         =0.096 lb/hr
         
tpy         = AP 42 NOx Emission Factor (EF) * heat value Btu/scf/1020 Btu/scf * Maximum Heat Input (MMBtu/hr) * 1/Heat Value Btu/scf *
          1000000/1 Btu/MMBtu * 8760 hrs/yr * 1ton/2000 lbs
         = 100 lb/1000000 scf * 2000 Btu/scf/1020 Btu/scf * 0.5 MMBtu/hr * 1/2000 Btu/scf * 1000000/1 Btu/MMBtu * 8760 hrs/yr *
          1ton/2000lbs
         = 0.42 tpy
 
SO2 emissions based on 100% conversion of fuel sulfur to SO2 and assumes sulfur content in natural gas of 2,000 grains/106 scf. The SO2 emission factor in this table can be converted to other natural gas sulfur contents by multiplying the SO2 emission factor by the ratio of the site-specific sulfur content (grains/106 scf) to 2,000 grains/106 scf.
Technical Disclaimer
This document is intended to help you accurately determine glycol reboiler emissions. It does not supersede or replace any state or federal law, rule, or regulation. This guidance reflects the current understanding of how these combustion units work and how they generate emissions, how they are monitored or tested, and what data are available for emissions determination, may change over time as the AQB continue scientific studies and as new information becomes available. The AQB welcome any data, information, or feedback that may improve our understanding of  glycol reboiler emissions and thereby further improve determinations within the emissions inventory. The calculation methods represented are intended as an emissions calculation aid; alternate calculation methods may be equally acceptable if they are based upon, and adequately demonstrate, sound engineering assumptions or data. If you have a question regarding the acceptability of a given emissions determination method, contact the Permitting Section at 505-476-4300.
Flash Tower/Ultra-low Pressure Separators Air Emissions Calculations Form
 Under Development
 
Please submit all required calculations and supporting documentation for all Flash Tower/Ultra-low Pressure Separators emissions in the application.
VRT/ULPS (Including the Low Pressure Compressor (LPC) or VRU) Process vs Control Determination
Please complete the Process vs. Control determination below for the VRT/ULPS, which addresses the three criteria referenced in the EPA Nov. 27, 1995  Process  Guidance memo and enter appropriate Information in all green boxes.
Footnote: All estimates based  on current dollars unless specified otherwise; Tank vapor estimates based on flash calculation method noted in Tanks form based on oil throughput noted in p2 of AECT (this can be changed by user); Gas price based on EIA Natural Gas Weekly Update. * The time value of money is not taken into account.
VRT/ULPS/LPC/VRU-1
    VRT/ULPS/LPC/VRU-1 Benefit-Cost Analysis*
Capital Cost of VRT/ULPS ($)
Oil Production (BOPD)
VRT/ULPS/LPC/VRU Rental Costs ($/mo)
VRT/ULPS Vapor  Production (Mcf/d)
Capital Cost of LPC/VRU ($)
Heating Value of Vapors (Btu/scf)
Annual Maintenance & Service Costs ($/yr)
Natural Gas Price ($/MMBtu)
Annual Electricity or Fuel Costs ($/yr)
VRT/ULPS/LPC/VRU Life Expectancy (Yrs)
VRT/ULPS/LPC/VRU Lifetime Costs ($)
Lifetime VRT/ULPS/LPC/VRU Profit (Revenues-Costs) ($/yr)
Annual VRT/ULPS/LPC/VRU Revenue ($/yr)
Payback Period (Yrs)
VRT/ULPS/LPC/VRU Lifetime Revenue ($)
Lifetime Benefit-Cost Ratio
1. Is the primary purpose of the equipment to control air pollution? (Check appropriate box)
No, the primary purpose of the VRT/ULPS equipment (including the low pressure compressor (LPC) or VRU) is to recover flash gas vapors and route them into an available gas sales line.
2. Where the equipment is recovering product, how do the cost savings from the product recovery compare to the cost of the equipment? (Check appropriate box)
3. Would the equipment be installed if no air quality regulations are in place? (Check appropriate box)
Yes, the benefit-cost analysis below demonstrates a positive return on investment. The benefit-cost analysis of the VRT/ULPS equipment (including the low pressure compressor (LPC) or VRU) compared to the product recovered is shown below:
Yes, the VRT/ULPS equipment (including the low pressure compressor (LPC) or VRU) would still be installed regardless of air quality regulations, due to the significant cost benefits of product recovery.
Yes, the primary purpose of the VRT/ULPS equipment (including the low pressure compressor (LPC) or VRU) is to control air pollution.
No, the VRT/ULPS equipment (including the low pressure compressor (LPC) or VRU) would not be installed if there were no air quality regulations in place.
No, the benefit- cost analysis below demonstrates a negative return on investment. 
VRT/ULPS (Including the Low Pressure Compressor (LPC) or VRU) Process vs Control Determination
Please complete the Process vs. Control determination below for the VRT/ULPS, which addresses the three criteria referenced in the EPA Nov. 27, 1995  Process  Guidance memo and enter appropriate Information in all green boxes.
Footnote: All estimates based  on current dollars unless specified otherwise; Tank vapor estimates based on flash calculation method noted in Tanks form based on oil throughput noted in p2 of AECT (this can be changed by user); Gas price based on EIA Natural Gas Weekly Update. * The time value of money is not taken into account.
VRT/ULPS/LPC/VRU-2
    VRT/ULPS/LPC/VRU-2 Benefit-Cost Analysis*
Capital Cost of VRT/ULPS ($)
Oil Production (BOPD)
VRT/ULPS/LPC/VRU Rental Costs ($/mo)
VRT/ULPS Vapor  Production (Mcf/d)
Capital Cost of LPC/VRU ($)
Heating Value of Vapors (Btu/scf)
Annual Maintenance & Service Costs ($/yr)
Natural Gas Price ($/MMBtu)
Annual Electricity or Fuel Costs ($/yr)
VRT/ULPS/LPC/VRU Life Expectancy (Yrs)
VRT/ULPS/LPC/VRU Lifetime Costs ($)
Lifetime VRT/ULPS/LPC/VRU Profit (Revenues-Costs) ($/yr)
Annual VRT/ULPS/LPC/VRU Revenue ($/yr)
Payback Period (Yrs)
VRT/ULPS/LPC/VRU Lifetime Revenue ($)
Lifetime Benefit-Cost Ratio
1. Is the primary purpose of the equipment to control air pollution? (Check appropriate box)
No, the primary purpose of the VRT/ULPS equipment (including the low pressure compressor (LPC) or VRU) is to recover flash gas vapors and route them into an available gas sales line.
2. Where the equipment is recovering product, how do the cost savings from the product recovery compare to the cost of the equipment? (Check appropriate box)
3. Would the equipment be installed if no air quality regulations are in place? (Check appropriate box)
Yes, the benefit-cost analysis below demonstrates a positive return on investment. The benefit-cost analysis of the VRT/ULPS equipment (including the low pressure compressor (LPC) or VRU) compared to the product recovered is shown below:
Yes, the VRT/ULPS equipment (including the low pressure compressor (LPC) or VRU) would still be installed regardless of air quality regulations, due to the significant cost benefits of product recovery.
Yes, the primary purpose of the VRT/ULPS equipment (including the low pressure compressor (LPC) or VRU) is to control air pollution.
No, the VRT/ULPS equipment (including the low pressure compressor (LPC) or VRU) would not be installed if there were no air quality regulations in place.
No, the benefit- cost analysis below demonstrates a negative return on investment. 
VRT/ULPS (Including the Low Pressure Compressor (LPC) or VRU) Process vs Control Determination
Please complete the Process vs. Control determination below for the VRT/ULPS, which addresses the three criteria referenced in the EPA Nov. 27, 1995  Process  Guidance memo and enter appropriate Information in all green boxes.
Footnote: All estimates based  on current dollars unless specified otherwise; Tank vapor estimates based on flash calculation method noted in Tanks form based on oil throughput noted in p2 of AECT (this can be changed by user); Gas price based on EIA Natural Gas Weekly Update. * The time value of money is not taken into account.
VRT/ULPS/LPC/VRU-3
    VRT/ULPS/LPC/VRU-3 Benefit-Cost Analysis*
Capital Cost of VRT/ULPS ($)
Oil Production (BOPD)
VRT/ULPS/LPC/VRU Rental Costs ($/mo)
VRT/ULPS Vapor  Production (Mcf/d)
Capital Cost of LPC/VRU ($)
Heating Value of Vapors (Btu/scf)
Annual Maintenance & Service Costs ($/yr)
Natural Gas Price ($/MMBtu)
Annual Electricity or Fuel Costs ($/yr)
VRT/ULPS/LPC/VRU Life Expectancy (Yrs)
VRT/ULPS/LPC/VRU Lifetime Costs ($)
Lifetime VRT/ULPS/LPC/VRU Profit (Revenues-Costs) ($/yr)
Annual VRT/ULPS/LPC/VRU Revenue ($/yr)
Payback Period (Yrs)
VRT/ULPS/LPC/VRU Lifetime Revenue ($)
Lifetime Benefit-Cost Ratio
1. Is the primary purpose of the equipment to control air pollution? (Check appropriate box)
No, the primary purpose of the VRT/ULPS equipment (including the low pressure compressor (LPC) or VRU) is to recover flash gas vapors and route them into an available gas sales line.
2. Where the equipment is recovering product, how do the cost savings from the product recovery compare to the cost of the equipment? (Check appropriate box)
3. Would the equipment be installed if no air quality regulations are in place? (Check appropriate box)
Yes, the benefit-cost analysis below demonstrates a positive return on investment. The benefit-cost analysis of the VRT/ULPS equipment (including the low pressure compressor (LPC) or VRU) compared to the product recovered is shown below:
Yes, the VRT/ULPS equipment (including the low pressure compressor (LPC) or VRU) would still be installed regardless of air quality regulations, due to the significant cost benefits of product recovery.
Yes, the primary purpose of the VRT/ULPS equipment (including the low pressure compressor (LPC) or VRU) is to control air pollution.
No, the VRT/ULPS equipment (including the low pressure compressor (LPC) or VRU) would not be installed if there were no air quality regulations in place.
No, the benefit- cost analysis below demonstrates a negative return on investment. 
Vapor Recovery Unit
 Air Emissions Calculations Form
 Under Development
 
Please submit all required calculations and supporting documentation for all vapor recovery unit emissions.
 Vapor Recovery Unit (VRU) Process vs Control Determination
Please complete the Process vs. Control determination below for the VRT/ULPS, which addresses the three criteria referenced in the EPA Nov. 27, 1995  Process  Guidance memo and enter appropriate Information in all green boxes.
Footnote: All estimates based  on current dollars unless specified otherwise; Tank vapor estimates based on flash calculation method noted in Tanks form based on oil throughput noted in p2 of AECT (this can be changed by user); Gas price based on EIA Natural Gas Weekly Update. * The time value of money is not taken into account.
VRU-1
    VRU-1 Benefit-Cost Analysis*
Capital Cost of VRT/ULPS ($)
Oil Production (BOPD)
VRT/ULPS/LPC/VRU Rental Costs ($/mo)
VRT/ULPS Vapor  Production (Mcf/d)
Capital Cost of LPC/VRU ($)
Heating Value of Vapors (Btu/scf)
Annual Maintenance & Service Costs ($/yr)
Natural Gas Price ($/MMBtu)
Annual Electricity or Fuel Costs ($/yr)
VRT/ULPS/LPC/VRU Life Expectancy (Yrs)
VRT/ULPS/LPC/VRU Lifetime Costs ($)
Lifetime VRT/ULPS/LPC/VRU Profit (Revenues-Costs) ($/yr)
Annual VRT/ULPS/LPC/VRU Revenue ($/yr)
Payback Period (Yrs)
VRT/ULPS/LPC/VRU Lifetime Revenue ($)
Lifetime Benefit-Cost Ratio
1. Is the primary purpose of the equipment to control air pollution? (Check appropriate box)
No, the primary purpose of the VRU equipment  is to recover flash gas vapors and route them into an available gas sales line.
2. Where the equipment is recovering product, how do the cost savings from the product recovery compare to the cost of the equipment? (Check appropriate box)
3. Would the equipment be installed if no air quality regulations are in place? (Check appropriate box)
Yes, the benefit-cost analysis below demonstrates a positive return on investment. The benefit-cost analysis of the VRU equipment  compared to the product recovered is shown below:
Yes, the VRU equipment  would still be installed regardless of air quality regulations, due to the significant cost benefits of product recovery.
Yes, the primary purpose of the VRULPS equipment is to control air pollution.
No, the VRU equipment would not be installed if there were no air quality regulations in place.
No, the benefit- cost analysis below demonstrates a negative return on investment. 
 Vapor Recovery Unit (VRU) Process vs Control Determination
Please complete the Process vs. Control determination below for the VRT/ULPS, which addresses the three criteria referenced in the EPA Nov. 27, 1995  Process  Guidance memo and enter appropriate Information in all green boxes.
Footnote: All estimates based  on current dollars unless specified otherwise; Tank vapor estimates based on flash calculation method noted in Tanks form based on oil throughput noted in p2 of AECT (this can be changed by user); Gas price based on EIA Natural Gas Weekly Update. * The time value of money is not taken into account.
VRU-2
    VRU-2 Benefit-Cost Analysis*
Capital Cost of VRT/ULPS ($)
Oil Production (BOPD)
VRT/ULPS/LPC/VRU Rental Costs ($/mo)
VRT/ULPS Vapor  Production (Mcf/d)
Capital Cost of LPC/VRU ($)
Heating Value of Vapors (Btu/scf)
Annual Maintenance & Service Costs ($/yr)
Natural Gas Price ($/MMBtu)
Annual Electricity or Fuel Costs ($/yr)
VRT/ULPS/LPC/VRU Life Expectancy (Yrs)
VRT/ULPS/LPC/VRU Lifetime Costs ($)
Lifetime VRT/ULPS/LPC/VRU Profit (Revenues-Costs) ($/yr)
Annual VRT/ULPS/LPC/VRU Revenue ($/yr)
Payback Period (Yrs)
VRT/ULPS/LPC/VRU Lifetime Revenue ($)
Lifetime Benefit-Cost Ratio
1. Is the primary purpose of the equipment to control air pollution? (Check appropriate box)
No, the primary purpose of the VRU equipment  is to recover flash gas vapors and route them into an available gas sales line.
2. Where the equipment is recovering product, how do the cost savings from the product recovery compare to the cost of the equipment? (Check appropriate box)
3. Would the equipment be installed if no air quality regulations are in place? (Check appropriate box)
Yes, the benefit-cost analysis below demonstrates a positive return on investment. The benefit-cost analysis of the VRU equipment  compared to the product recovered is shown below:
Yes, the VRU equipment  would still be installed regardless of air quality regulations, due to the significant cost benefits of product recovery.
Yes, the primary purpose of the VRULPS equipment is to control air pollution.
No, the VRU equipment would not be installed if there were no air quality regulations in place.
No, the benefit- cost analysis below demonstrates a negative return on investment. 
 Vapor Recovery Unit (VRU) Process vs Control Determination
Please complete the Process vs. Control determination below for the VRT/ULPS, which addresses the three criteria referenced in the EPA Nov. 27, 1995  Process  Guidance memo and enter appropriate Information in all green boxes.
Footnote: All estimates based  on current dollars unless specified otherwise; Tank vapor estimates based on flash calculation method noted in Tanks form based on oil throughput noted in p2 of AECT (this can be changed by user); Gas price based on EIA Natural Gas Weekly Update. * The time value of money is not taken into account.
VRU-3
    VRU-3 Benefit-Cost Analysis*
Capital Cost of VRT/ULPS ($)
Oil Production (BOPD)
VRT/ULPS/LPC/VRU Rental Costs ($/mo)
VRT/ULPS Vapor  Production (Mcf/d)
Capital Cost of LPC/VRU ($)
Heating Value of Vapors (Btu/scf)
Annual Maintenance & Service Costs ($/yr)
Natural Gas Price ($/MMBtu)
Annual Electricity or Fuel Costs ($/yr)
VRT/ULPS/LPC/VRU Life Expectancy (Yrs)
VRT/ULPS/LPC/VRU Lifetime Costs ($)
Lifetime VRT/ULPS/LPC/VRU Profit (Revenues-Costs) ($/yr)
Annual VRT/ULPS/LPC/VRU Revenue ($/yr)
Payback Period (Yrs)
VRT/ULPS/LPC/VRU Lifetime Revenue ($)
Lifetime Benefit-Cost Ratio
1. Is the primary purpose of the equipment to control air pollution? (Check appropriate box)
No, the primary purpose of the VRU equipment  is to recover flash gas vapors and route them into an available gas sales line.
2. Where the equipment is recovering product, how do the cost savings from the product recovery compare to the cost of the equipment? (Check appropriate box)
3. Would the equipment be installed if no air quality regulations are in place? (Check appropriate box)
Yes, the benefit-cost analysis below demonstrates a positive return on investment. The benefit-cost analysis of the VRU equipment  compared to the product recovered is shown below:
Yes, the VRU equipment  would still be installed regardless of air quality regulations, due to the significant cost benefits of product recovery.
Yes, the primary purpose of the VRULPS equipment is to control air pollution.
No, the VRU equipment would not be installed if there were no air quality regulations in place.
No, the benefit- cost analysis below demonstrates a negative return on investment. 
Vertical Fixed Roof (VFR) Oil/Condensate VOC Flash Emissions Calculations Form
Select Tanks Flash Emission Calculation Method
Select flash emission calculation method by clicking on the appropriate box.
VMGSim Oil Tanks Emission Calculations
Please attach the VMGSim printout with all input data provided along with the calculated emissions. Enter the uncontrolled VOC emissions below. If the tank vapors are routed to a flare, enclosed combustion device, vapor combustion unit, vapor recovery unit or thermal oxidizer select the appropriate VOC destruction method below along with selected VOC destruction efficiency supported by manufacturer specifications submitted with the application.
     Total VOC Flash Emissions From Oil/Condensate Storage Tanks Calculated with VMGSim                
Add/Remove Rows
Tank ID  
VOC Uncontrolled Emissions   
 VOC Emissions after Control 
 VOC Emissions at the Tanks
Up To 10 Units
  
pph
tpy
pph*
tpy*
pph
tpy
Totals  
Tanks VOC Control Method
Capture Efficiency
Represent Uncaptured/Uncollected  VOC's at Tanks
VOC Control Method1
Represent VRU/ULPC Downtime Emissions at Tanks
VOC Destruction Efficiency2
Represent VOC Controlled Emissions at Tanks*
Please attach the HYSYS printout with all input data provided along with the calculated emissions. Enter the uncontrolled VOC emissions below. If the tank vapors are routed to a flare, enclosed combustion device, vapor combustion unit, vapor recovery unit or thermal oxidizer select the appropriate VOC destruction method below along with selected VOC destruction efficiency supported by manufacturer specifications submitted with the application.
HYSYS Oil Tanks Emission Calculations
  Total VOC Flash Emissions From Oil /Condensate Storage Tanks Calculated with HYSYS              
Add/Remove Rows 
Tank ID  
 VOC Uncontrolled Emissions  
VOC Emissions after Control
 VOC Emissions at the Tanks 
Up To 10 Units
  
pph
tpy
pph*
tpy*
pph
tpy
Totals  
Tanks VOC Control Method
Capture Efficiency
Represent Uncaptured/Uncollected  VOC's at Tanks
VOC Control Method1
Represent VRU/ULPC Downtime Emissions at Tanks
VOC Destruction Efficiency2
Represent VOC Controlled Emissions at Tanks*
Oil Storage Tank Flash Emissions
GOR (scf/bbl)
MW (lb/lb-mol)
Universal Gas Constant (scf/lbmol)
Oil Throughput (BOPD/Tank)
Flash Vapors (scf/day)
Flash Vapors (scf/hr)
     Total VOC Flash Emissions From Oil/Condensate Storage Tanks Calculated Using Gas-to-Oil Ratio
Add/Remove Rows
Tank ID  
 VOC Uncontrolled Emissions
VOC Emissions after Control 
 VOC  Emissions at Tanks
Up To 10 Units
  
pph
tpy
pph*
tpy*
pph
tpy
Totals  
Tanks VOC Control Method
Capture Efficiency
Represent Uncaptured/Uncollected  VOC's at Tanks
VOC Control Method1
Represent VRU/ULPC Downtime Emissions at Tanks
Control/Destruction Efficiency2
Represent VOC Controlled Emissions at Tanks*
E & P Tanks Oil Tanks Emission Calculations
Please attach the E & P Tanks printout with all input data provided along with the calculated emissions. Enter the uncontrolled VOC emissions below. If the tank vapors are routed to a flare, enclosed combustion device, vapor combustion unit, vapor recovery unit or thermal oxidizer select the appropriate VOC destruction method below along with selected VOC destruction efficiency supported by manufacturer specifications submitted with the application.
     Total VOC Flash Emissions From Oil/Condensate Storage Tanks Calculated with E & P Tanks                
Add/Remove Rows 
Tank ID  
 VOC Uncontrolled Emissions  
  VOC Emissions after Control
 VOC Emissions at the Tanks  
Up To 10 Units
pph
tpy
pph*
tpy*
pph
tpy
Totals  
Tanks VOC Control Method
Capture Efficiency
Represent Uncaptured/Uncollected  VOC's at Tanks
VOC Control Method1
Represent VRU/ULPC Downtime Emissions at Tanks
VOC Destruction Efficiency2
Represent VOC Controlled Emissions at Tanks*
 Vasquez-Beggs Solution Gas/Oil Ratio Correlation Method for Calculatings VOC Flash Emissions 
INPUTS    
Constraints      
API Gravity
API
16
<API>
58
0API
Separator Pressure (psig)
P
50
<P+Patm>
5250
psia
Separator Temp. (0F)
Ti
70
<Ti>
295
0F
Separator Gas Gravity at Initial Condition
SGi
0.56
<SGi>
1.18
MW/28.97
Barrels of Oil/Day (BOPD)/Tank
Q
None
<Q>
None
BOPD
Tank Gas MW
MW
18
<MW>
125
lb/lb-mole
VOC Fraction of Tank Gas
VOC
0.5
<VOC>
1.00
Fraction
Atmospheric Pressure (psia)
Patm
20
<Rs>
2070
scf/bbl
Dissolved Gas Gravity at 100 psig
SGx
      SGi[1.0+0.00005912*API*Ti*Log(Pi/114.7)}
Gas/Oil Ratio at Pressure of Interest
Rs
      (C1*SGx*Pi^C2) exp ((C3*API)/(Ti+460))
Total Hydrocarbons (tpy)
THC
(Rs*Q*MW*(1/385)*365*(1/2000))
 Total VOC Flash Emissions From Oil/Condensate Storage Tanks Calculated with Vasquez-Beggs         
Add/Remove Rows
Tank ID  
 VOC Uncontrolled Emissions  
 VOC Emissions after Control 
VOC Emissions at the Tanks  
Up To 10 Units
  
pph
tpy
pph*
tpy*
pph
tpy
Totals  
Tanks VOC Control Method
Capture Efficiency
Represent Uncaptured/Uncollected  VOC's at Tanks
VOC Control Method1
Represent VRU/ULPC Downtime Emissions at Tanks
VOC Destruction Efficiency2
Represent VOC Controlled Emissions at Tanks*
ProMax Oil Tanks Emission Calculations
Please attach the ProMAX printout with all input data provided along with the calculated emissions. Enter the uncontrolled VOC emissions below. If the tank vapors are routed to a flare, enclosed combustion device, vapor combustion unit, vapor recovery unit or thermal oxidizer select the appropriate VOC destruction method below along with selected VOC destruction efficiency supported by manufacturer specifications submitted with the application.
     Total VOC Flash Emissions From Oil/Condensate Storage Tanks Calculated with ProMax                
Add/Remove Rows
Tank ID  
 VOC Uncontrolled Emissions  
VOC Emissions after Control
 VOC Emissions at the Tanks  
Up To 10 Units
pph
tpy
pph*
tpy*
pph
tpy
Totals  
Tanks VOC Control Method
Capture Efficiency
Represent Uncaptured/Uncollected  VOC's at Tanks
VOC Control Method1
Represent VRU/ULPC Downtime Emissions at Tanks
VOC Destruction Efficiency2
Represent VOC Controlled Emissions at Tanks*
Calculation Tool for Tanks Flashing & Working & Standing Emissions for Oil & Gas Production Sites 
All flash emissions based on flash calculation methodology selected;
 
1) The appropriate ECD, flare, TO, VCU or VRU form must also be completed.
2) Manufacturer documentation required to support % control selected. If using a VRU/LPC, calculations assume VRU/ULPC  with a 100% control efficiency, but with 5% downtime;
3) Information included in calculation tool must be based on representative oil and gas analysis which must be submitted with application; 
4) GOR and Vasquez-Beggs sample calculations outlined below; E & P Tanks, ProMax, HYSYS & VMG Sim flash emissions require submittal of computer simulation model emissions calculations print-outs;
5) Working & Standing emissions based on AP-42 Chpt. 7, tanks 4.09d computer simulation or ProMax,  or VMG computer simulation models.
 
Sample Calculations
                                                      GOR Methodology
VOC pph          = GOR (scf/bbl) * Facility Oil Throughput (BOPD) * 1/24 (Hours/Day * 1/Universal Gas Constant 385 scf/lb-
                       mole @ 70oF, 1 atm) * Molecular Weight of Tank Vapors (lb/lb-mol)  
                  = 40 (scf/bbl) * 1000 (BOPD)*1/24 (hrs/day) *1/385 scf/lb-mol * 50 lb/lb-mol
                  = 216.45 lbs/hr
 
VOC tpy         = GOR (scf/bbl) * Facility Oil Throughput (BOPD) * 1/24 (Hours/Day * 1/Universal Gas Constant 385 scf/lb-
                       mole @ 70oF, 1 atm) * Molecular Weight of Tank Vapors (lb/lb-mol) * 8760 hr/yr * 1/2000 lbs/ton
                  = 40 (scf/bbl) * 1000 (BOPD)*1/24 (hrs/day) *1/385 scf/lb-mol * 50 lb/lb-mol *  8760 hr/yr * 1/2000 lbs/ton
                  = 948.05 tpy 
Technical Disclaimer
This document is intended to help you accurately determine oil/condensate storage tank flash, working and standing  emissions. It does not supersede or replace any state or federal law, rule, or regulation. This guidance reflects the current understanding of how these units work and how they generate emissions, how they are monitored or tested, and what data are available for emissions determination, may change over time as the AQB continue scientific studies and as new information becomes available. The AQB welcome any data, information, or feedback that may improve our understanding of  oil/condensate storage tank flash, working and standing emissions and thereby further improve determinations within the emissions inventory. The calculation methods represented are intended as an emissions calculation aid; alternate calculation methods may be equally acceptable if they are based upon, and adequately demonstrate, sound engineering assumptions or data. If you have a question regarding the acceptability of a given emissions determination method, contact the Permitting Section at 505-476-4300.
INPUTS    
Constraints      
API Gravity
API
16
<API>
58
0API
Separator Pressure (psig)
P
50
<P+Patm>
5250
psia
Separator Temp. (0F)
Ti
70
<Ti>
295
0F
Separator Gas Gravity at Initial Condition
SGi
0.56
<SGi>
1.18
MW/28.97
Barrels of Oil/Day (BOPD)
Q
None
<Q>
None
BOPD
Tank Gas MW
MW
18
<MW>
125
lb/lb-mole
VOC Fraction of Tank Gas
VOC
0.5
<VOC>
1.00
Fraction
Atmospheric Pressure (psia)
Patm
20
<Rs>
2070
scf/bbl
SGx = Dissolved gas gravity at Separator pressure = SGi [1.0+0.00005912*API*Ti*Log(Pi/114.7)]         
Vasquez-Beggs Methodology
Rs   =   (C1 * SGx * Pi^C2) exp ((C3 * API) / (Ti + 460)) for P + Patm
THC =	Rs * Q * MW * 1/385 scf/lb-mole * 365 D/Yr * 1 ton/2000 lbs
VOC =	THC * Frac. of C3+ in the Stock Tank Vapor
Constants
   0API Gravity 
0APTI
<30
≥30
Given0API   
C1
0.0362
0.0178
C2
1.0937
1.187
C3
25.724
23.931
  
Add/Remove Rows
Tank ID  
 VOC Uncontrolled Emissions
 VOC Controlled and/or Uncaptured Emissions
Up To 10 Units
  
pph
tpy
pph
tpy
Totals  
     Total VOC Working & Standing Emissions From Oil Storage Tanks   
Tanks VOC Control Method
Capture Efficiency
Represent uncaptured VOC's at Tanks
VOC Control Method
The appropriate ECD, flare, TO, VCU or VRU form must also be completed.  
VOC Destruction Efficiency
Manufacturer documentation required to support % control selected.  
Vertical Fixed Roof (VFR) Oil/Condensate VOC Working & Standing Emissions Calculations Form
Select Tanks W & S Emission Calculation Method
Select flash emission calculation method by clicking on the appropriate box.
ProMax Oil Tanks W & S Emission Calculations
Please attach the ProMAX printout with all input data provided along with the calculated emissions. Enter the uncontrolled VOC emissions below. If the tank vapors are routed to a flare, enclosed combustion device, vapor combustion unit, vapor recovery unit or thermal oxidizer select the appropriate VOC destruction method below along with selected VOC destruction efficiency supported by manufacturer specifications submitted with the application.
     Total VOC W & S Emissions From Oil/Condensate Storage Tanks Calculated with ProMax                
Add/Remove Rows
Tank ID  
 VOC Uncontrolled Emissions  
VOC Emissions after Control
 VOC Emissions at the Tanks  
Up To 10 Units
pph
tpy
pph*
tpy*
pph
tpy
Totals  
Tanks VOC Control Method
Capture Efficiency
Represent Uncaptured and/or Controlled VOC's at Tanks
VOC Control Method
Represent VRU/ULPC Downtime Emissions at Tanks
VOC Destruction Efficiency
Represent VOC Controlled Emissions at Tanks*
Please attach the Tanks 4.09d printout with all input data provided along with the calculated emissions. Enter the uncontrolled VOC emissions below. If the tank vapors are routed to a flare, enclosed combustion device, vapor combustion unit, vapor recovery unit or thermal oxidizer select the appropriate VOC destruction method below along with selected VOC destruction efficiency supported by manufacturer specifications submitted with the application.
      Total VOC W & S Emissions From Oil/Condensate Storage Tanks Calculated with Tanks 4.09d             
Add/Remove Rows
Tank ID  
 VOC Uncontrolled Emissions  
 VOC Emissions after Control 
 VOC Emissions at the Tanks  
Up To 10 Units
  
pph
tpy
pph*
tpy*
pph
tpy
Totals  
Tanks VOC Control Method
Capture Efficiency
Represent Uncaptured and/or Controlled VOC's at Tanks
VOC Control Method
Represent VRU/ULPC Downtime Emissions at Tanks
VOC Destruction Efficiency
Represent VOC Controlled Emissions at Tanks*
Tanks 4.09d Working & Standing VOC Emissions for (VFR) Oil/Condensate Storage Tank(s)
AP-42 Chapter 7.1 Working and Standing Oil/Condensate Tanks Air Emissions Calculations Form
Tank Parameters
Shell Diameter
D
ft
Shell Height
Hs
ft
Max. Liquid Height
HLM
ft
Roof Type
Cone Roof Slope
SR
ft/ft
Paint Color
Paint Condition
Paint Solar Absorbance
a
Heated Tanks
Y/N
Breather Vent Pressure Setting
PBP
psia
Breather Vent Vacuum Setting
PBV
psia
Operational Parameters
Throughput
bbl/day
Throughput
Q
bbl/year
Throughput
gal/year
Low Liquid Level
HLL
ft
High Liquid Level
HLH
ft
Change in Liquid Level
HLC
ft
Throughput Adjustment Factor
Adj. Throughput
bbl/year
Adj. Throughput
gal/year
Max. Fill Rate
MFR
bbl/hr
Universal Gas Constant
R
psia ft3/lb-mol oR
Materials & Environment Properties
Vapor Molecular Wt
Mv
lb/lb-mol
API Gravity
API
o API
Reid Vapor Pressure
RVP
psi
Product Factor
KP
Daily Max. Ambient Temperature
TAX
o F
Daily Min. Ambient Temperature
TAN
o  F
Solar Insolation
I
BTU/ft2 d
Atmospheric Pressure
PA
psia
Total VOC Working & Standing Emissions From Oil Storage Tanks              
Add/Remove Rows
Tank ID  
 VOC Uncontrolled Emissions  
  VOC Emissions after Control
 VOC Emissions at the Tanks  
Up To 10 Units
  
pph
tpy
pph*
tpy*
pph
tpy
Totals  
Tanks VOC Control Method
Capture Efficiency
Uncaptured and/or Captured VOC's at Tanks
VOC Control Method
Represent VRU/ULPC Downtime Emissions at Tanks
VOC Destruction Efficiency
Represent VOC Controlled Emissions at Tanks*
E & P Tanks Working and Standing Emissions
 
The working and standing emissions from the tanks are included in the E & P Tanks flash emission  form.
AP 42 Chpt. 7.1 TOTAL  WORKING AND STANDING LOSSES (https://www3.epa.gov/ttn/chief/ap42/ch07/final/c07s01.pdf)
         LT=LS+LW   LT = 
                                                                        LT=Total Standign & Working  Storage Loss, lb/yr
                                                                                          Ls=standing storage loss, lb/yr
         STANDING LOSS                                                                        LW=working storage loss, lb/yr
                  LS=365(Vv)(Wv)(KE)(Ks)                                     eqn. 1-2                  VV=Vapor space volume,ft3
                  LS=                                                                WV=stock vapor density, lb/ft3
                           Vv=[πD2/4](Hv)                                     eqn. 1-3                  KE= vapor space expansion factor
                           Vv=                                              Ks=vented vapor saturation factor 
                           Hvo=Hs-HL+HRO                                     eqn. 1-15                  365=constant, # of events/yr
                           Hvo=                                              D=tank diameter,ft(for vertical tanks only)
                                    HL=(HLH-HLL)/2                                             HVO= vapor space outage, ft
                                    HL=                                             HL= liquid height, ft
                                    if cone roof, HRO=1/3(RS)                  eqn 1-16                  Hs=tank shell height, ft
                                    if dome roof, HRO=0.137 * HR                  eqn 1-18                  Note=use eqn. 1-13 for horizontal tanks)                                                                                          
                                             HRO= 1/3(HR)                                    
                                             HRO=                                             HRO=roof outage, ft (for Dome Assumes RR=D)
                                                                                          SR=cone roof slope,ft/ft; if unknown use .0625
                                             If cone roof, HR=(SR)(RS)                           Rs=tank shell radius
                                             if dome roof, HR= 0.268 * Rs                  eqn 1-19         RR=tank dome radius, ft (for Dome Assumes RR=D)
                                                               HR=(SR)(Rs)         eqn 1-17         
                                                               HR= 
                                                                        Rs=D/2
                                                                        RS=                           
                           Wv=(MvPvA)/(R)(TLA)                                     eqn. 1-21         
                           Wv=                                             PVA= vapor pressure at daily avg. liq. Surface temp,psia
                           PVA=exp{[(2799/((TLA-460) +459.6))-2.227] * log10(RVP)-(7261/((TLA-460) +459.6))+12.82}  Eqn. p 7.1-56 for crude oils (TLA converted to  °F)
                                    PVA=                                                      Wv=vapor weight density, lb/ft3
                                    TLA=0.44(TAA)+0.56(TB)+0.0079(α)(l) equation 1-26                  Mv=vapor molecular weight,lb/lb-mole
                                    TLA=                            R=ideal gas constant,10.731psia ft3/lb-mole °R
                                             TAA=(TAX + TAN)/2                  eqn. 1-27                  TLA=daily average liquid surface T, °R
                                             TAA=                   TAA=daily average ambient T,  °R
                                             TB= (TAA + 6*a-1)                  eqn. 1-27                  TB=liquid bulk temperature, °R
                                             TB= 
                           KE=(ΔTv/TLA)+[(ΔPV-ΔPB)/(PA-PVA)]                   eqn. 1-7                  ΔTv=daily vapor temp. range  °R
                           KE=                                     ΔTA=daily ambient temperature range  °R
                                    ΔTv=0.72(ΔTA)+0.028(a)(I)                   eqn. 1-8                  a=tank paint solar absorptance, Table 7.1-6
                                    ΔTv=                           I=daily solar insolation factor,Btu/ft2; Table7.1-7
                                             ΔTA=TAX-TAN                   eqn. 1-12                  TAX=daily max. ambient temp. range  °R Table 7.1-7
                                              ΔTA=                   TAN=daily min. ambient temp,  °R Table 7.1-7
                                    ΔPv=PVX-PVN                            eqn. 1-9
                                    ΔPv= 
                                    PVX=exp{[(2779/((TLX-460) +459.6))-2.227]*log10(RVP)-(7261/((TLX-460) +459.6))+12.8}    Eqn. from pg 7.1-56 (TLX converted to  °F)
                                             PVX=          
                                                      TLX= TLA + 0.25 * ΔTv                  eqn. from Pg 7.1-57                  TLX =Daily Max Liquid Surface Temp °R
                                                      TLX= 
                                    PVN=exp{[(2799/((TLN-460)+459.6 ))-2.227]*log10(RVP)-(7261/((TLN-460) +459.6))+12.82}   Eqn. from pg 7.1-56 (TLN converted to  °F)
                                             PVN=                                     RVP= Reid vapor pressure
                                                      TLN= TLA - 0.25 * ΔTv                  eqn. from Pg 7.1-57                  TLN =Daily Min Liquid Surface Temp °R
                                                      TLN=  
                                    ΔPB=PBP-PBV                                     eqn. 1-11         ΔPv= daily vapor pressure range, psia         
                                    ΔPB=                             Pvx= vapor pressure at the daily max liq. Surface temp,psia
                           Ks=1/[1+(0.053)(PVA)(HVO)]                           eqn. 1-20                  PVN=vapor pressure at the daily min. liq. surface temp, psia                  
                           Ks=                                     ΔPB=breather vent pressure setting range, psig                           
                                                                                          PBP= breather vent pressure setting, psig assume 0.03                  
         WORKING LOSS                                                                        PBV= breather vent vacuum setting,psig assume -0.03
                  Lw=0.0010(Mv)(PVA)(Q)(KN)(KP)                                     eqn. 1-29                  Ks=vented vapor sat. factor         
                  Lw=                                             PVA=vapor pressure at daily liquid surface T, psia Figure 7.1-13a         
                           Q=BBL/year                                             Hvo= vapor space outage, eqn 1-15         
                           If turnovers>36, KN=(180+N)/6N                                    0.053= constant                  
                           If turnovers≤36, KN=1                                             N=turnovers per period
                  KN=
                  N=                                             KP=product  factor (for crude oils KP = 0.75,Others KP =1)
                  Maximum Hourly Working Loss                                             Based on PVX @TLX &  N=1 and MFR=maximum fill rate
                  LWMAX=0.001(MV)(PVX)(MFR)(KN)(KP)                           
                  LWMAX=
Select Tanks Flash Emission Calculation Method
Select flash emission calculation method by clicking on the appropriate box.
Vertical Fixed Roof (VFR) Oil/Condensate VOC Flash Emissions Calculations Form
VMGSim Oil Tanks Emission Calculations
Please attach the VMGSim printout with all input data provided along with the calculated emissions. Enter the uncontrolled VOC emissions below. If the tank vapors are routed to a flare, enclosed combustion device, vapor combustion unit, vapor recovery unit or thermal oxidizer select the appropriate VOC destruction method below along with selected VOC destruction efficiency supported by manufacturer specifications submitted with the application.
     Total VOC Flash Emissions From Oil Storage Tanks Calculated with VMGSIM                
Add/Remove Rows
Tank ID  
 VOC Uncontrolled Emissions  
VOC Emissions after Control
 VOC Emissions at the Tanks  
Up To 10 Units
  
pph
tpy
pph*
tpy*
pph
tpy
Totals  
Tanks VOC Control Method
Capture Efficiency
Represent Uncaptured/Uncollected  VOC's at Tanks
VOC Control Method1
Represent VRU/ULPC Downtime Emissions at Tanks
VOC Destruction Efficiency2
Represent VOC Controlled Emissions at Tanks*
HYSYS Oil Tanks Emission Calculations
Please attach the HYSYS printout with all input data provided along with the calculated emissions. Enter the uncontrolled VOC emissions below. If the tank vapors are routed to a flare, enclosed combustion device, vapor combustion unit, vapor recovery unit or thermal oxidizer select the appropriate VOC destruction method below along with selected VOC destruction efficiency supported by manufacturer specifications submitted with the application.
     Total VOC Flash Emissions From Oil Storage Tanks Calculated with HYSYS
Add/Remove Rows
Tank ID  
 VOC Uncontrolled Emissions  
VOC Emissions after Control
 VOC Emissions at the Tanks  
Up To 10 Units
  
pph
tpy
pph*
tpy*
pph
tpy
Totals  
HYSYS Oil Tanks Emission Calculations
Tanks VOC Control Method
Capture Efficiency
Represent Uncaptured/Uncollected  VOC's at Tanks
VOC Control Method1
Represent VRU/ULPC Downtime Emissions at Tanks
VOC Destruction Efficiency2
Represent VOC Controlled Emissions at Tanks*
Oil Storage Tank Flash Emissions
GOR (scf/bbl)
MW (lb/lb-mol)
Universal Gas Constant (scf/lbmol)
Oil Throughput (BOPD/Tank)
Flash Vapors (scf/day)
Flash Vapors (scf/hr)
Total VOC Flash Emissions From Oil Storage Tanks Calculated with Gas-to-Oil Ratio Method
Add/Remove Rows
Tank ID  
 VOC Uncontrolled Emissions  
  VOC Emissions after Control
 VOC Emissions at the Tanks  
Up To 10 Units
  
pph
tpy
pph*
tpy*
pph
tpy
Totals  
Tanks VOC Control Method
Capture Efficiency
Represent Uncaptured/Uncollected  VOC's at Tanks
VOC Control Method1
Represent VRU/ULPC Downtime Emissions at Tanks
VOC Destruction Efficiency2
Represent VOC Controlled Emissions at Tanks*
     Total VOC Flash Emissions From Oil Storage Tanks Calculated with E & P Tanks                
Add/Remove Rows
Tank ID  
 VOC Uncontrolled Emissions  
 VOC Emissions after Control
 VOC Emissions at the Tanks  
Up To 10 Units
  
pph
tpy
pph*
tpy*
pph
tpy
Totals  
E & P Tanks Oil Tanks Emission Calculations
Please attach the E & P Tanks printout with all input data provided along with the calculated emissions. Enter the uncontrolled VOC emissions below. If the tank vapors are routed to a flare, enclosed combustion device, vapor combustion unit, vapor recovery unit or thermal oxidizer select the appropriate VOC destruction method below along with selected VOC destruction efficiency supported by manufacturer specifications submitted with the application.
Tanks VOC Control Method
Capture Efficiency
Represent Uncaptured/Uncollected  VOC's at Tanks
VOC Control Method1
Represent VRU/ULPC Downtime Emissions at Tanks
VOC Destruction Efficiency2
Represent VOC Controlled Emissions at Tanks*
 Vasquez-Beggs Solution Gas/Oil Ratio Correlation Method for Calculatings VOC Flash Emissions 
INPUTS    
Constraints      
API Gravity
API
16
<API>
58
0API
Separator Pressure (psig)
P
50
<P+Patm>
5250
psia
Separator Temp. (0F)
Ti
70
<Ti>
295
0F
Separator Gas Gravity at Initial Condition
SGi
0.56
<SGi>
1.18
MW/28.97
Barrels of Oil/Day (BOPD)/Tank
Q
None
<Q>
None
BOPD
Tank Gas MW
MW
18
<MW>
125
lb/lb-mole
VOC Fraction of Tank Gas
VOC
0.5
<VOC>
1.00
Fraction
Atmospheric Pressure (psia)
Patm
20
<Rs>
2070
scf/bbl
Dissolved Gas Gravity at 100 psig
SGx
      SGi[1.0+0.00005912*API*Ti*Log(Pi/114.7)}
Gas/Oil Ratio at Pressure of Interest
Rs
      (C1*SGx*Pi^C2) exp ((C3*API)/(Ti+460))
Total Hydrocarbons (tpy)
THC
(Rs*Q*MW*(1/385)*365*(1/2000))
     Total VOC Flash Emissions From Oil Storage Tanks Calculated with Vasquez-Beggs
Add/Remove Rows
Tank ID  
 VOC Uncontrolled Emissions  
  VOC Emissions after Control
 VOC Emissions at the Tanks  
Up To 10 Units
  
pph
tpy
pph*
tpy*
pph
tpy
Totals  
Tanks VOC Control Method
Capture Efficiency
Represent Uncaptured/Uncollected  VOC's at Tanks
VOC Control Method1
Represent VRU/ULPC Downtime Emissions at Tanks
VOC Destruction Efficiency2
Represent VOC Controlled Emissions at Tanks*
ProMax Oil Tanks Emission Calculations
Please attach the ProMAX printout with all input data provided along with the calculated emissions. Enter the uncontrolled VOC emissions below. If the tank vapors are routed to a flare, enclosed combustion device, vapor combustion unit, vapor recovery unit or thermal oxidizer select the appropriate VOC destruction method below along with selected VOC destruction efficiency supported by manufacturer specifications submitted with the application.
     Total VOC Emissions From Produced Water Storage Tanks Calculated with ProMax                
Add/Remove Rows
Tank ID  
 VOC Uncontrolled Emissions  
 VOC Emissions after Control 
 VOC Emissions at the Tanks  
Up To 10 Units
  
pph
tpy
pph*
tpy*
pph
tpy
Totals  
Tanks VOC Control Method
Capture Efficiency
Represent Uncaptured/Uncollected  VOC's at Tanks
VOC Control Method1
Represent VRU/ULPC Downtime Emissions at Tanks
VOC Destruction Efficiency2
Represent VOC Controlled Emissions at Tanks*
Technical Disclaimer
This document is intended to help you accurately determine oil/condensate storage tank flash, working and standing  emissions. It does not supersede or replace any state or federal law, rule, or regulation. This guidance reflects the current understanding of how these units work and how they generate emissions, how they are monitored or tested, and what data are available for emissions determination, may change over time as the AQB continue scientific studies and as new information becomes available. The AQB welcome any data, information, or feedback that may improve our understanding of  oil/condensate storage tank flash, working and standing emissions and thereby further improve determinations within the emissions inventory. The calculation methods represented are intended as an emissions calculation aid; alternate calculation methods may be equally acceptable if they are based upon, and adequately demonstrate, sound engineering assumptions or data. If you have a question regarding the acceptability of a given emissions determination method, contact the Permitting Section at 505-476-4300.
INPUTS    
Constraints      
API Gravity
API
16
<API>
58
0API
Separator Pressure (psig)
P
50
<P+Patm>
5250
psia
Separator Temp. (0F)
Ti
70
<Ti>
295
0F
Separator Gas Gravity at Initial Condition
SGi
0.56
<SGi>
1.18
MW/28.97
Barrels of Oil/Day (BOPD)
Q
None
<Q>
None
BOPD
Tank Gas MW
MW
18
<MW>
125
lb/lb-mole
VOC Fraction of Tank Gas
VOC
0.5
<VOC>
1.00
Fraction
Atmospheric Pressure (psia)
Patm
20
<Rs>
2070
scf/bbl
SGx = Dissolved gas gravity at Separator pressure = SGi [1.0+0.00005912*API*Ti*Log(Pi/114.7)]         
Vasquez-Beggs Methodology
Rs   =   (C1 * SGx * Pi^C2) exp ((C3 * API) / (Ti + 460)) for P + Patm
THC =	Rs * Q * MW * 1/385 scf/lb-mole * 365 D/Yr * 1 ton/2000 lbs
VOC =	THC * Frac. of C3+ in the Stock Tank Vapor
Constants
   0API Gravity 
0APTI
<30
≥30
Given0API   
C1
0.0362
0.0178
C2
1.0937
1.187
C3
25.724
23.931
Calculation Tool for Tanks Flashing & Working & Standing Emissions for Oil & Gas Production Sites 
All flash emissions based on flash calculation methodology selected;
 
1) The appropriate ECD, flare, TO, VCU or VRU form must also be completed.
2) Manufacturer documentation required to support % control selected. If using a VRU/LPC, calculations assume VRU/ULPC  with a 100% control efficiency, but with 5% downtime;
3) Information included in calculation tool must be based on representative oil and gas analysis which must be submitted with application; 
4) GOR and Vasquez-Beggs sample calculations outlined below; E & P Tanks, ProMax, HYSYS & VMG Sim flash emissions require submittal of computer simulation model emissions calculations print-outs;
5) Working & Standing emissions based on AP-42 Chpt. 7, tanks 4.09d computer simulation or ProMax,  or VMG computer simulation models.
 
Sample Calculations
                                                      GOR Methodology
VOC pph          = GOR (scf/bbl) * Facility Oil Throughput (BOPD) * 1/24 (Hours/Day * 1/Universal Gas Constant 385 scf/lb-
                       mole @ 70oF, 1 atm) * Molecular Weight of Tank Vapors (lb/lb-mol)
                  = 40 (scf/bbl) * 1000 (BOPD)*1/24 (hrs/day) *1/385 scf/lb-mol * 50 lb/lb-mol
                  = 216.45 lbs/hr
 
VOC tpy         = GOR (scf/bbl) * Facility Oil Throughput (BOPD) * 1/24 (Hours/Day * 1/Universal Gas Constant 385 scf/lb-
                       mole @ 70oF, 1 atm) * Molecular Weight of Tank Vapors (lb/lb-mol) * 8760 hr/yr * 1/2000 lbs/ton
                  = 40 (scf/bbl) * 1000 (BOPD)*1/24 (hrs/day) *1/385 scf/lb-mol * 50 lb/lb-mol *  8760 hr/yr * 1/2000 lbs/ton
                  = 948.05 tpy 
 AP-42 Chapter 7.1 Working and Standing Oil/Condensate
 Tanks Air Emissions Calculations Form
 Under Development
 
Please complete all information above and submit all required calculations and supporting documentation for all working and standing emissions for all VFR tanks in Sections 5 & 6 of the application.
  
Add/Remove Rows
Tank ID  
 VOC Uncontrolled Emissions
 VOC Controlled and/or Uncaptured Emissions
Up To 10 Units
  
pph
tpy
pph
tpy
Totals  
     Total VOC Working & Standing Emissions From Oil Storage Tanks   
Tanks VOC Control Method
Capture Efficiency
Represent  Uncaptured VOC's at Tanks
VOC Control Method
The appropriate ECD, flare, TO, VCU or VRU form must also be completed.  
VOC Destruction Efficiency
Manufacturer documentation required to support % control selected.  
Vertical Fixed Roof (VFR) Oil/Condensate VOC Working & Standing Emissions Calculations Form
Select Tanks W & S Emission Calculation Method
Select flash emission calculation method by clicking on the appropriate box.
ProMax Oil Tanks W & S Emission Calculations
Please attach the ProMAX printout with all input data provided along with the calculated emissions. Enter the uncontrolled VOC emissions below. If the tank vapors are routed to a flare, enclosed combustion device, vapor combustion unit, vapor recovery unit or thermal oxidizer select the appropriate VOC destruction method below along with selected VOC destruction efficiency supported by manufacturer specifications submitted with the application.
     Total VOC W & S Emissions From Oil/Condensate Storage Tanks Calculated with ProMax                
Add/Remove Rows
Tank ID  
 VOC Uncontrolled Emissions  
 VOC Emissions after Control 
 VOC  Emissions at the Tanks  
Up To 10 Units
pph
tpy
pph*
tpy*
pph
tpy
Totals  
Tanks VOC Control Method
Capture Efficiency
Represent Uncaptured and/or Controlled VOC's at Tanks
VOC Control Method
Represent VRU/ULPC Downtime Emissions at Tanks
VOC Destruction Efficiency
Represent VOC Controlled Emissions at Tanks*
     Total VOC W & S Emissions From Oil/Condensate Storage Tanks Calculated with Tanks 4.09d
Add/Remove Rows
Tank ID  
 VOC Uncontrolled Emissions  
  VOC Emissions after Control
 VOC Emissions at the Tanks  
Up To 10 Units
  
pph
tpy
pph*
tpy*
pph
tpy
Totals  
Tanks VOC Control Method
Capture Efficiency
Represent Uncaptured and/or Controlled VOC's at Tanks
VOC Control Method
Represent VRU/ULPC Downtime Emissions at Tanks
VOC Destruction Efficiency
Represent VOC Controlled Emissions at Tanks*
Please attach the Tanks 4.09d printout with all input data provided along with the calculated emissions. Enter the uncontrolled VOC emissions below. If the tank vapors are routed to a flare, enclosed combustion device, vapor combustion unit, vapor recovery unit or thermal oxidizer select the appropriate VOC destruction method below along with selected VOC destruction efficiency supported by manufacturer specifications submitted with the application.
AP-42 Chapter 7.1 Working and Standing Oil/Condensate Tanks Air Emissions Calculations Form
Tank Parameters
Shell Diameter
D
ft
Shell Height
Hs
ft
Max. Liquid Height
HLM
ft
Roof Type
Cone Roof Slope
SR
ft/ft
Paint Color
Paint Condition
Paint Solar Absorbance
a
Heated Tanks
Y/N
Breather Vent Pressure Setting
PBP
psia
Breather Vent Vacuum Setting
PBV
psia
Operational Parameters
Throughput
bbl/day
Throughput
Q
bbl/year
Throughput
gal/year
Low Liquid Level
HLL
ft
High Liquid Level
HLH
ft
Change in Liquid Level
HLC
ft
Throughput Adjustment Factor
Adj. Throughput
bbl/year
Adj. Throughput
gal/year
Max. Fill Rate
MFR
bbl/hr
Universal Gas Constant
R
psia ft3/lb-mol oR
Materials & Environment Properties
Vapor Molecular Wt
Mv
lb/lb-mol
API Gravity
API
o API
Reid Vapor Pressure
RVP
psi
Product Factor
KP
Daily Max. Ambient Temperature
TAX
o F
Daily Min. Ambient Temperature
TAN
o  F
Solar Insolation
I
BTU/ft2 d
Atmospheric Pressure
PA
psia
     Total VOC Working & Standing Emissions From Oil Storage Tanks                   
Add/Remove Rows
Tank ID  
 VOC Uncontrolled Emissions  
  VOC Emissions after Control
 VOC Emissions at the Tanks  
Up To 10 Units
  
pph
tpy
pph*
tpy*
pph
tpy
Totals  
Tanks VOC Control Method
Capture Efficiency
Show Uncaptured and/or Controlled VOC's at Tanks
VOC Control Method
Represent VRU/ULPC Downtime Emissions at Tanks
VOC Destruction Efficiency
Represent VOC Controlled Emissions at Tanks*
E & P Tanks Working and Standing Emissions
 
The working and standing emissions from the tanks are included in the E & P Tanks flash emission  form.
AP 42 Chpt. 7.1 TOTAL  WORKING AND STANDING LOSSES (https://www3.epa.gov/ttn/chief/ap42/ch07/final/c07s01.pdf)
         LT=LS+LW   LT = 
                                                                        LT=Total Standign & Working  Storage Loss, lb/yr
                                                                                          Ls=standing storage loss, lb/yr
         STANDING LOSS                                                                        LW=working storage loss, lb/yr
                  LS=365(Vv)(Wv)(KE)(Ks)                                     eqn. 1-2                  VV=Vapor space volume,ft3
                  LS=                                                                WV=stock vapor density, lb/ft3
                           Vv=[πD2/4](Hv)                                     eqn. 1-3                  KE= vapor space expansion factor
                           Vv=                                              Ks=vented vapor saturation factor 
                           Hvo=Hs-HL+HRO                                     eqn. 1-15                  365=constant, # of events/yr
                           Hvo=                                              D=tank diameter,ft(for vertical tanks only)
                                    HL=(HLH-HLL)/2                                             HVO= vapor space outage, ft
                                    HL=                                             HL= liquid height, ft
                                    if cone roof, HRO=1/3(RS)                  eqn 1-16                  Hs=tank shell height, ft
                                    if dome roof, HRO=0.137 * HR                  eqn 1-18                  Note=use eqn. 1-13 for horizontal tanks)                                                                                          
                                             HRO= 1/3(HR)                                    
                                             HRO=                                             HRO=roof outage, ft (for Dome Assumes RR=D)
                                                                                          SR=cone roof slope,ft/ft; if unknown use .0625
                                             If cone roof, HR=(SR)(RS)                           Rs=tank shell radius
                                             if dome roof, HR= 0.268 * Rs                  eqn 1-19         RR=tank dome radius, ft (for Dome Assumes RR=D)
                                                               HR=(SR)(Rs)         eqn 1-17         
                                                               HR= 
                                                                        Rs=D/2
                                                                        RS=                           
                           Wv=(MvPvA)/(R)(TLA)                                     eqn. 1-21         
                           Wv=                                             PVA= vapor pressure at daily avg. liq. Surface temp,psia
                           PVA=exp{[(2799/((TLA-460) +459.6))-2.227] * log10(RVP)-(7261/((TLA-460) +459.6))+12.82}  Eqn. p 7.1-56 for crude oils (TLA converted to  °F)
                                    PVA=                                                      Wv=vapor weight density, lb/ft3
                                    TLA=0.44(TAA)+0.56(TB)+0.0079(α)(l) equation 1-26                  Mv=vapor molecular weight,lb/lb-mole
                                    TLA=                            R=ideal gas constant,10.731psia ft3/lb-mole °R
                                             TAA=(TAX + TAN)/2                  eqn. 1-27                  TLA=daily average liquid surface T, °R
                                             TAA=                   TAA=daily average ambient T,  °R
                                             TB= (TAA + 6*a-1)                  eqn. 1-27                  TB=liquid bulk temperature, °R
                                             TB= 
                           KE=(ΔTv/TLA)+[(ΔPV-ΔPB)/(PA-PVA)]                   eqn. 1-7                  ΔTv=daily vapor temp. range  °R
                           KE=                                     ΔTA=daily ambient temperature range  °R
                                    ΔTv=0.72(ΔTA)+0.028(a)(I)                   eqn. 1-8                  a=tank paint solar absorptance, Table 7.1-6
                                    ΔTv=                           I=daily solar insolation factor,Btu/ft2; Table7.1-7
                                             ΔTA=TAX-TAN                   eqn. 1-12                  TAX=daily max. ambient temp. range  °R Table 7.1-7
                                              ΔTA=                   TAN=daily min. ambient temp,  °R Table 7.1-7
                                    ΔPv=PVX-PVN                            eqn. 1-9
                                    ΔPv= 
                                    PVX=exp{[(2779/((TLX-460) +459.6))-2.227]*log10(RVP)-(7261/((TLX-460) +459.6))+12.8}    Eqn. from pg 7.1-56 (TLX converted to  °F)
                                             PVX=          
                                                      TLX= TLA + 0.25 * ΔTv                  eqn. from Pg 7.1-57                  TLX =Daily Max Liquid Surface Temp °R
                                                      TLX= 
                                    PVN=exp{[(2799/((TLN-460)+459.6 ))-2.227]*log10(RVP)-(7261/((TLN-460) +459.6))+12.82}   Eqn. from pg 7.1-56 (TLN converted to  °F)
                                             PVN=                                     RVP= Reid vapor pressure
                                                      TLN= TLA - 0.25 * ΔTv                  eqn. from Pg 7.1-57                  TLN =Daily Min Liquid Surface Temp °R
                                                      TLN=  
                                    ΔPB=PBP-PBV                                     eqn. 1-11         ΔPv= daily vapor pressure range, psia         
                                    ΔPB=                             Pvx= vapor pressure at the daily max liq. Surface temp,psia
                           Ks=1/[1+(0.053)(PVA)(HVO)]                           eqn. 1-20                  PVN=vapor pressure at the daily min. liq. surface temp, psia                  
                           Ks=                                     ΔPB=breather vent pressure setting range, psig                           
                                                                                          PBP= breather vent pressure setting, psig assume 0.03                  
         WORKING LOSS                                                                        PBV= breather vent vacuum setting,psig assume -0.03
                  Lw=0.0010(Mv)(PVA)(Q)(KN)(KP)                                     eqn. 1-29                  Ks=vented vapor sat. factor         
                  Lw=                                             PVA=vapor pressure at daily liquid surface T, psia Figure 7.1-13a         
                           Q=BBL/year                                             Hvo= vapor space outage, eqn 1-15         
                           If turnovers>36, KN=(180+N)/6N                                    0.053= constant                  
                           If turnovers≤36, KN=1                                             N=turnovers per period
                  KN=
                  N=                                             KP=product  factor (for crude oils KP = 0.75,Others KP =1)
                  Maximum Hourly Working Loss                                             Based on PVX @TLX &  N=1 and MFR=maximum fill rate
                  LWMAX=0.001(MV)(PVX)(MFR)(KN)(KP)
                  LWMAX=
Tank ID
Tank Size (Bbl)
Thruput (BOPD)
VOC (pph) Uncontrolled
VOC (tpy) Uncontrolled
VOC (pph) Controlled
VOC (tpy) Controlled
Totals
Vertical Fixed Roof (VFR) Oil/Condensate Tanks Air Emissions Calculations Form
 Under Development
 
Please submit all required calculations and supporting documentation for all flash and working and standing emissions for all VFR tanks in Sections 5 & 6 of the application.
Select Appropriate AP-42 Petroleum Liquid Loading Methodology & Enter appropriate information in the green boxes below changing default values as appropriate. 
Emissions From Loading Petroleum Liquid
Select Emission Source - From AP-42 Table 5.2-5
Select Appropriate AP-42 Petroleum Liquid Loading Methodology Below*
Truck Loading  VOC Control Method
Capture Efficiency
Represent Uncaptured/Uncollected  VOC's at Loading Rack
VOC Control Method1
Represent VRU/ULPC Downtime Emissions at Loading Rack
VOC Destruction Efficiency2
Represent VOC Controlled Emissions at  Loading Rack
Footnote: * All emission factors based on AP-42, 5.2-4 Equation 1 or AP-42 Table 5.2-5  (July 2008); See next page for calculation notes. You may elect to represent the controlled emissions at the loading rack or at the control device or tanks by selecting the appropriate drop-down options under Truck Loading VOC Control Method.
     Total VOC Emissions From Loading Petroleum Liquids                
Pollutant
 VOC Uncontrolled Emissions  
VOC Emissions after Control
 VOC Emissions at the Loading Rack  
pph*
tpy*
pph*
tpy*
pph*
tpy*
VOC
Calculation Tool for Emissions From Loading Petroleum Liquid 
Emissions based on AP-42, 5.2-4 Equation 1 (July 2008) or AP-42, Table 5.2-5      
https://www3.epa.gov/ttn/chief/ap42/ch05/final/c05s02.pdf
AP-42 5.2-4 Equation 1 
Emissions from loading petroleum liquid can be estimated (with a probable error of ±30 percent)4 using the following expression:
          Equation 1                  LL =12.46 * SPM/T
where:
         LL = loading loss, pounds per 1000 gallons (lb/103 gal) of liquid loaded;
         S = a saturation factor (see Table 5.2-1 reproduced below))
         P = true vapor pressure of liquid loaded, pounds per square inch absolute (psia) (see Section 7.1, "Organic Liquid 
                Storage Tanks")
         M = molecular weight of vapors, pounds per pound-mole (lb/lb-mole) (see Section 7.1, "Organic Liquid Storage
                  Tanks")
         T = temperature of bulk liquid loaded, °R (°F + 460) 
 VOC  pph         = (12.46*0.6*7.0 (psia)*50 (lb/lb-mole)/550°R)/1000 (gal) * 8400 (gal/hr)
                  = 39.96 lb/hr
 VOC tpy         = (12.46*0.6*4.5 (psia)*50 (lb/lb-mole)/525°R)/1000 * 1533000 (gal/yr) * 1/2000 (ton/lbs)
                  = 2.46 tpy
 
Table 5.2-1. SATURATION (S) FACTORS FOR CALCULATING PETROLEUM LIQUID LOADING LOSSES    
Cargo Carrier
Mode of Operation
S Factor
Tank trucks and rail tank cars
Submerged loading of a clean cargo tank
0.5
Submerged loading: dedicated normal service
0.6
Submerged loading: dedicated vapor balance service
1.0
Splash loading of a clean cargo tank
1.45
Splash loading: dedicated normal service
1.45
Splash loading: dedicated vapor balance service
1.0
Marine vesselsa
Submerged loading: ships
0.2
Submerged loading: barges
0.5
a   For products other than gasoline and crude oil. For marine loading of gasoline, use factors from Table 5.2-2. For marine Loading of crude oil, use Equations 2 and 3 and Table 5.2-3.    
Technical Disclaimer
This document is intended to help you accurately determine truck loading petroleum emissions. It does not supersede or replace any state or federal law, rule, or regulation. This guidance reflects the current understanding of how truck loading operations work and how it generates emissions, how it is monitored or tested, and what data are available for emissions determination, may change over time as the AQB continue scientific studies and as new information becomes available. The AQB welcome any data, information, or feedback that may improve our understanding of truck loading petroleum emissions and thereby further improve determinations within the emissions inventory. The calculation methods represented are intended as an emissions calculation aid; alternate calculation methods may be equally acceptable if they are based upon, and adequately demonstrate, sound engineering assumptions or data. If you have a question regarding the acceptability of a given emissions determination method, contact the Permitting Section at 505-476-4300.
Table 5.2-5 TOTAL UNCONTROLLED ORGANIC EMISSION FACTORS FOR PETROLEUM LIQUID RAIL TANK CARS AND TANK TRUCKS 
Emission Source
Mode of Operation
Crude Oil (lb/1000 gal transferred)b
Loading Operationsc
Submerged loading: dedicated normal service
2
Submerged loading: dedicated vapor balance service
3
Splash loading: dedicated normal service
5
Splash loading: dedicated vapor balance service
3
a Reference 2. ……VOC factors for crude oil can be assumed to be 15% lower than the total organic factors, to account for the methane and ethane content of crude oil evaporative emissions. All other products should be assumed to have VOC factors equal to total organics; b The example crude oil has an RVP of 34 kPa (5 psia); c Loading emission factors are calculated using Equation 1 for a dispensed product temperature of 16°C (60°F). In the absence of specific inputs for Equations 1 , the typical evaporative emission factors presented in Tables 5.2-5 should be used. It should be noted that, although the crude oil used to calculate the emission values presented in this tables has an RVP of 5, the RVP of crude oils can range from less than 1 up to 10. In areas where loading and transportation sources are major factors affecting air quality, it is advisable to obtain the necessary parameters and to calculate emission estimates using Equations 1.
AP-42 Table 5.2-5                   
VOC  pph         = (2lb/1000 (gal) * ((100-15)/100) * 8400 (gal/hr) = 16.8 pph
VOC  tpy         = (2lb/1000 (gal) *  ((100-15)/100) *  100 (BOPD) * 42 (gal/bbl) * 365 (days/yr) * 1/2000 (ton/lb) = 1.53 tpy
1) The appropriate ECD, flare, TO, VCU or VRU form must also be completed. 2) Manufacturer documentation required to support % control selected. If using a VRU/LPC, calculations assume VRU/ULPC  with a 100% control efficiency, but with 5% downtime; 3) Information included in calculation tool must be based on representative oil and gas analysis which must be submitted with application;  ^) Vapor balancing emissions to tanks must be represented at the tanks;
 Gunbarrel Separator VOC Flash Emissions Calculations Form
Select Flash Emission Calculation Method
Select flash emission calculation method by clicking on the appropriate box.
VMGSim Gunbarrel Separator  Emission Calculations
Please attach the VMGSim printout with all input data provided along with the calculated emissions. Enter the uncontrolled VOC emissions below. If the tank vapors are routed to a flare, enclosed combustion device, vapor combustion unit, vapor recovery unit or thermal oxidizer select the appropriate VOC destruction method below along with selected VOC destruction efficiency supported by manufacturer specifications submitted with the application.
  VOC Flash Emissions From Gunbarrel Separator Calculated with VMGSim                
Add/Remove Rows
Tank ID  
VOC Uncontrolled Emissions   
VOC Emissions after Control
 VOC Emissions at the Tanks  
Up To 10 Units
  
pph
tpy
pph*
tpy*
pph
tpy
Totals  
Gunbarrel Separator  VOC Control Method
Capture Efficiency
Represent Uncaptured/Uncollected  VOC's at Tanks
VOC Control Method1
Represent VRU/ULPC Downtime Emissions at Tanks
VOC Destruction Efficiency2
Represent VOC Controlled Emissions at Tanks*
Please attach the HYSYS printout with all input data provided along with the calculated emissions. Enter the uncontrolled VOC emissions below. If the tank vapors are routed to a flare, enclosed combustion device, vapor combustion unit, vapor recovery unit or thermal oxidizer select the appropriate VOC destruction method below along with selected VOC destruction efficiency supported by manufacturer specifications submitted with the application.
HYSYS Gunbarrel Separator  Emission Calculations
     Total VOC Flash Emissions From Gunbarrel Separator Calculated with HYSYS                
Add/Remove Rows 
Tank ID  
 VOC Uncontrolled Emissions  
VOC Emissions after Control
 VOC Emissions at the Tanks  
Up To 10 Units
  
pph
tpy
pph*
tpy*
pph
tpy
Totals  
Gunbarrel Separator  VOC Control Method
Capture Efficiency
Represent Uncaptured/Uncollected  VOC's at Tanks
VOC Control Method1
Represent VRU/ULPC Downtime Emissions at Tanks
VOC Destruction Efficiency2
Represent VOC Controlled Emissions at Tanks*
Gunbarrel Separator Flash Emissions
GOR (scf/bbl)
MW (lb/lb-mol)
Universal Gas Constant (scf/lbmol)
Oil Throughput (BOPD/Tank)
Flash Vapors (scf/day)
Flash Vapors (scf/hr)
VOC Flash Emissions From Gunbarrel Separator Calculated with Gas-to-Oil Ratio Method
Add/Remove Rows
Tank ID  
 VOC Uncontrolled Emissions  
VOC Emissions after Control 
 VOC Emissions at the Tanks  
Up To 10 Units
  
pph
tpy
pph*
tpy*
pph
tpy
Totals  
Gunbarrel Separator  VOC Control Method
Capture Efficiency
Represent Uncaptured/Uncollected  VOC's at Tanks
VOC Control Method1
Represent VRU/ULPC Downtime Emissions at Tanks
VOC Destruction Efficiency2
Represent VOC Controlled Emissions at Tanks*
E & P Tanks Gunbarrel Separator Emission Calculations
Please attach the E & P Tanks printout with all input data provided along with the calculated emissions. Enter the uncontrolled VOC emissions below. If the tank vapors are routed to a flare, enclosed combustion device, vapor combustion unit, vapor recovery unit or thermal oxidizer select the appropriate VOC destruction method below along with selected VOC destruction efficiency supported by manufacturer specifications submitted with the application.
     Total VOC Flash Emissions From Gunbarrel Separator Calculated with E & P Tanks                
Add/Remove Rows 
Tank ID  
 VOC Uncontrolled Emissions  
 VOC Emissions after Control
 VOC Emissions at the Tanks  
Up To 10 Units
pph
tpy
pph*
tpy*
pph
tpy
Totals  
Gunbarrel Separator VOC Control Method
Capture Efficiency
Represent Uncaptured/Uncollected  VOC's at Tanks
VOC Control Method1
Represent VRU/ULPC Downtime Emissions at Tanks
VOC Destruction Efficiency2
Represent VOC Controlled Emissions at Tanks*
 Vasquez-Beggs Solution Gas/Oil Ratio Correlation Method for Calculatings VOC Flash Emissions 
INPUTS    
Constraints      
API Gravity
API
16
<API>
58
0API
Separator Pressure (psig)
P
50
<P+Patm>
5250
psia
Separator Temp. (0F)
Ti
70
<Ti>
295
0F
Separator Gas Gravity at Initial Condition
SGi
0.56
<SGi>
1.18
MW/28.97
Barrels of Oil/Day (BOPD)/Tank
Q
None
<Q>
None
BOPD
Tank Gas MW
MW
18
<MW>
125
lb/lb-mole
VOC Fraction of Tank Gas
VOC
0.5
<VOC>
1.00
Fraction
Atmospheric Pressure (psia)
Patm
20
<Rs>
2070
scf/bbl
Dissolved Gas Gravity at 100 psig
SGx
      SGi[1.0+0.00005912*API*Ti*Log(Pi/114.7)}
Gas/Oil Ratio at Pressure of Interest
Rs
      (C1*SGx*Pi^C2) exp ((C3*API)/(Ti+460))
Total Hydrocarbons (tpy)
THC
(Rs*Q*MW*(1/385)*365*(1/2000))
Total VOC Flash Emissions From Gunbarrel Separator Calculated with Vasquez-Beggs
Add/Remove Rows
Tank ID  
 VOC Uncontrolled Emissions  
 VOC Emissions after Control 
VOC Emissions at the Tanks  
Up To 10 Units
  
pph
tpy
pph*
tpy*
pph
tpy
Totals  
Gunbarrel Separator  VOC Control Method
Capture Efficiency
Represent Uncaptured/Uncollected  VOC's at Tanks
VOC Control Method1
Represent VRU/ULPC Downtime Emissions at Tanks
VOC Destruction Efficiency2
Represent VOC Controlled Emissions at Tanks*
ProMax Gunbarrel Separator Emission Calculations
Please attach the ProMAX printout with all input data provided along with the calculated emissions. Enter the uncontrolled VOC emissions below. If the tank vapors are routed to a flare, enclosed combustion device, vapor combustion unit, vapor recovery unit or thermal oxidizer select the appropriate VOC destruction method below along with selected VOC destruction efficiency supported by manufacturer specifications submitted with the application.
     Total VOC Flash Emissions From Gunbarrel Separator  Calculated with ProMax                
Add/Remove Rows
Tank ID  
 VOC Uncontrolled Emissions  
 VOC Emissions after Control 
 VOC Emissions at the Tanks  
Up To 10 Units
pph
tpy
pph*
tpy*
pph
tpy
Totals  
Gunbarrel Separator VOC Control Method
Capture Efficiency
Represent Uncaptured/Uncollected  VOC's at Tanks
VOC Control Method1
Represent VRU/ULPC Downtime Emissions at Tanks
VOC Destruction Efficiency2
Represent VOC Controlled Emissions at Tanks*
Calculation Tool for Tanks Flashing & Working & Standing Emissions for Oil & Gas Production Sites 
All flash emissions based on flash calculation methodology selected;
 
1) The appropriate ECD, flare, TO, VCU or VRU form must also be completed.
2) Manufacturer documentation required to support % control selected. Assumes VRU/ULPC  with a 100% control efficieny, but with 5% downtime;
3) Information included in calculation tool must be based on representative oil and gas analysis which must be submitted with application; 
4) GOR and Vasquez-Beggs sample calculations outlined below; E & P Tanks, ProMax, HYSYS & VMG Sim flash emissions require submittal of computer simulation model emissions calculations print-outs;
5) Working & Standing emissions based on AP-42 Chpt. 7, tanks 4.09d computer simulation or ProMax,  or VMG computer simulation models.
 
Sample Calculations
                                                      GOR Methodology
VOC pph          = GOR (scf/bbl) * Facility Oil Throughput (BOPD) * 1/24 (Hours/Day * 1/Universal Gas Constant 385 scf/lb-
                       mole @ 70oF, 1 atm) * Molecular Weight of Tank Vapors (lb/lb-mol)
                  = 40 (scf/bbl) * 1000 (BOPD)*1/24 (hrs/day) *1/385 scf/lb-mol * 50 lb/lb-mol
                  = 216.45 lbs/hr
 
VOC tpy         = GOR (scf/bbl) * Facility Oil Throughput (BOPD) * 1/24 (Hours/Day * 1/Universal Gas Constant 385 scf/lb-
                       mole @ 70oF, 1 atm) * Molecular Weight of Tank Vapors (lb/lb-mol) * 8760 hr/yr * 1/2000 lbs/ton
                  = 40 (scf/bbl) * 1000 (BOPD)*1/24 (hrs/day) *1/385 scf/lb-mol * 50 lb/lb-mol *  8760 hr/yr * 1/2000 lbs/ton
                  = 948.05 tpy 
Technical Disclaimer
This document is intended to help you accurately determine oil/condensate storage tank flash, working and standing  emissions. It does not supersede or replace any state or federal law, rule, or regulation. This guidance reflects the current understanding of how these units work and how they generate emissions, how they are monitored or tested, and what data are available for emissions determination, may change over time as the AQB continue scientific studies and as new information becomes available. The AQB welcome any data, information, or feedback that may improve our understanding of  oil/condensate storage tank flash, working and standing emissions and thereby further improve determinations within the emissions inventory. The calculation methods represented are intended as an emissions calculation aid; alternate calculation methods may be equally acceptable if they are based upon, and adequately demonstrate, sound engineering assumptions or data. If you have a question regarding the acceptability of a given emissions determination method, contact the Permitting Section at 505-476-4300.
INPUTS    
Constraints      
API Gravity
API
16
<API>
58
0API
Separator Pressure (psig)
P
50
<P+Patm>
5250
psia
Separator Temp. (0F)
Ti
70
<Ti>
295
0F
Separator Gas Gravity at Initial Condition
SGi
0.56
<SGi>
1.18
MW/28.97
Barrels of Oil/Day (BOPD)
Q
None
<Q>
None
BOPD
Tank Gas MW
MW
18
<MW>
125
lb/lb-mole
VOC Fraction of Tank Gas
VOC
0.5
<VOC>
1.00
Fraction
Atmospheric Pressure (psia)
Patm
20
<Rs>
2070
scf/bbl
SGx = Dissolved gas gravity at Separator pressure = SGi [1.0+0.00005912*API*Ti*Log(Pi/114.7)]         
Vasquez-Beggs Methodology
Rs   =   (C1 * SGx * Pi^C2) exp ((C3 * API) / (Ti + 460)) for P + Patm
THC =	Rs * Q * MW * 1/385 scf/lb-mole * 365 D/Yr * 1 ton/2000 lbs
VOC =	THC * Frac. of C3+ in the Stock Tank Vapor
Constants
   0API Gravity 
0APTI
<30
≥30
Given0API   
C1
0.0362
0.0178
C2
1.0937
1.187
C3
25.724
23.931
Gunbarrel Separator(s) VOC Working & Standing Emissions Calculations Form
Select  W & S Emission Calculation Method
Select flash emission calculation method by clicking on the appropriate box.
ProMax Gunbarrel Separator W & S Emission Calculations
Please attach the ProMAX printout with all input data provided along with the calculated emissions. Enter the uncontrolled VOC emissions below. If the tank vapors are routed to a flare, enclosed combustion device, vapor combustion unit, vapor recovery unit or thermal oxidizer select the appropriate VOC destruction method below along with selected VOC destruction efficiency supported by manufacturer specifications submitted with the application.
     Total VOC W & S Emissions From Gunbarrel Separator Calculated with ProMax                
Add/Remove Rows
Tank ID  
 VOC Uncontrolled Emissions  
VOC Emissions after Control
 VOC Emissions at the Tanks  
Up To 10 Units
pph
tpy
pph*
tpy*
pph
tpy
Totals  
Gunbarrel Separator VOC Control Method
Capture Efficiency
Represent Uncaptured and/or Controlled VOC's at Tanks
VOC Control Method
Represent VRU/ULPC Downtime Emissions at Tanks
VOC Destruction Efficiency
Represent VOC Controlled Emissions at Tanks*
     Total VOC W & S Emissions From Gunbarrel Separator(s) Calculated with Tanks 4.09d
Add/Remove Rows
Tank ID  
 VOC Uncontrolled Emissions  
VOC Emissions after Control
 VOC Emissions at the Tanks  
Up To 10 Units
  
pph
tpy
pph*
tpy*
pph
tpy
Totals  
Gunbarrel Separator(s) VOC Control Method
Capture Efficiency
Represent Uncaptured and/or Controlled  VOC's at Tanks
VOC Control Method
Represent VRU/ULPC Downtime Emissions at Tanks
VOC Destruction Efficiency
Represent VOC Controlled Emissions at Tanks*
AP-42 Chapter 7.1 Working and Standing Gunbarrel Separator(s) Air Emissions Calculations Form
Tank Parameters
Shell Diameter
D
ft
Shell Height
Hs
ft
Max. Liquid Height
HLM
ft
Roof Type
Cone Roof Slope
SR
ft/ft
Paint Color
Paint Condition
Paint Solar Absorbance
a
Heated Tanks
Y/N
Breather Vent Pressure Setting
PBP
psia
Breather Vent Vacuum Setting
PBV
psia
Operational Parameters
Throughput
bbl/day
Throughput
Q
bbl/year
Throughput
gal/year
Low Liquid Level
HLL
ft
High Liquid Level
HLH
ft
Change in Liquid Level
HLC
ft
Throughput Adjustment Factor
Adj. Throughput
bbl/year
Adj. Throughput
gal/year
Max. Fill Rate
MFR
bbl/hr
Universal Gas Constant
R
psia ft3/lb-mol oR
Materials & Environment Properties
Vapor Molecular Wt
Mv
lb/lb-mol
API Gravity
API
o API
Reid Vapor Pressure
RVP
psi
Product Factor
KP
Daily Max. Ambient Temperature
TAX
o F
Daily Min. Ambient Temperature
TAN
o  F
Solar Insolation
I
BTU/ft2 d
Atmospheric Pressure
PA
psia
     Total VOC Working & Standing Emissions From Gunbarrel Separators                   
Add/Remove Rows
Tank ID  
 VOC Uncontrolled Emissions  
VOC Emissions after Control
 VOC Emissions at the Tanks  
Up To 10 Units
  
pph
tpy
pph*
tpy*
pph
tpy
Totals  
Gunbarrel Separators VOC Control Method
Capture Efficiency
Show Uncaptured and/or Controlled VOC's @ Tanks
VOC Control Method
Represent VRU/ULPC Downtime Emissions at Tanks
VOC Destruction Efficiency
Represent VOC Controlled Emissions at Tanks*
E & P Tanks Working and Standing Emissions
 
The working and standing emissions from the Gunbarrel Separator(s) are included in the E & P Tanks Gunbarrel Separator(s) flash emission  form.
AP 42 Chpt. 7.1 TOTAL  WORKING AND STANDING LOSSES (https://www3.epa.gov/ttn/chief/ap42/ch07/final/c07s01.pdf)
         LT=LS+LW   LT = 
                                                                        LT=Total Standign & Working  Storage Loss, lb/yr
                                                                                          Ls=standing storage loss, lb/yr
         STANDING LOSS                                                                        LW=working storage loss, lb/yr
                  LS=365(Vv)(Wv)(KE)(Ks)                                     eqn. 1-2                  VV=Vapor space volume,ft3
                  LS=                                                                WV=stock vapor density, lb/ft3
                           Vv=[πD2/4](Hv)                                     eqn. 1-3                  KE= vapor space expansion factor
                           Vv=                                              Ks=vented vapor saturation factor 
                           Hvo=Hs-HL+HRO                                     eqn. 1-15                  365=constant, # of events/yr
                           Hvo=                                              D=tank diameter,ft(for vertical tanks only)
                                    HL=(HLH-HLL)/2                                             HVO= vapor space outage, ft
                                    HL=                                             HL= liquid height, ft
                                    if cone roof, HRO=1/3(RS)                  eqn 1-16                  Hs=tank shell height, ft
                                    if dome roof, HRO=0.137 * HR                  eqn 1-18                  Note=use eqn. 1-13 for horizontal tanks)                                                                                          
                                             HRO= 1/3(HR)                                    
                                             HRO=                                             HRO=roof outage, ft (for Dome Assumes RR=D)
                                                                                          SR=cone roof slope,ft/ft; if unknown use .0625
                                             If cone roof, HR=(SR)(RS)                           Rs=tank shell radius
                                             if dome roof, HR= 0.268 * Rs                  eqn 1-19         RR=tank dome radius, ft (for Dome Assumes RR=D)
                                                               HR=(SR)(Rs)         eqn 1-17         
                                                               HR= 
                                                                        Rs=D/2
                                                                        RS=                           
                           Wv=(MvPvA)/(R)(TLA)                                     eqn. 1-21         
                           Wv=                                             PVA= vapor pressure at daily avg. liq. Surface temp,psia
                           PVA=exp{[(2799/((TLA-460) +459.6))-2.227] * log10(RVP)-(7261/((TLA-460) +459.6))+12.82}  Eqn. p 7.1-56 for crude oils (TLA converted to  °F)
                                    PVA=                                                      Wv=vapor weight density, lb/ft3
                                    TLA=0.44(TAA)+0.56(TB)+0.0079(α)(l) equation 1-26                  Mv=vapor molecular weight,lb/lb-mole
                                    TLA=                            R=ideal gas constant,10.731psia ft3/lb-mole °R
                                             TAA=(TAX + TAN)/2                  eqn. 1-27                  TLA=daily average liquid surface T, °R
                                             TAA=                   TAA=daily average ambient T,  °R
                                             TB= (TAA + 6*a-1)                  eqn. 1-27                  TB=liquid bulk temperature, °R
                                             TB= 
                           KE=(ΔTv/TLA)+[(ΔPV-ΔPB)/(PA-PVA)]                   eqn. 1-7                  ΔTv=daily vapor temp. range  °R
                           KE=                                     ΔTA=daily ambient temperature range  °R
                                    ΔTv=0.72(ΔTA)+0.028(a)(I)                   eqn. 1-8                  a=tank paint solar absorptance, Table 7.1-6
                                    ΔTv=                           I=daily solar insolation factor,Btu/ft2; Table7.1-7
                                             ΔTA=TAX-TAN                   eqn. 1-12                  TAX=daily max. ambient temp. range  °R Table 7.1-7
                                              ΔTA=                   TAN=daily min. ambient temp,  °R Table 7.1-7
                                    ΔPv=PVX-PVN                            eqn. 1-9
                                    ΔPv= 
                                    PVX=exp{[(2779/((TLX-460) +459.6))-2.227]*log10(RVP)-(7261/((TLX-460) +459.6))+12.8}    Eqn. from pg 7.1-56 (TLX converted to  °F)
                                             PVX=          
                                                      TLX= TLA + 0.25 * ΔTv                  eqn. from Pg 7.1-57                  TLX =Daily Max Liquid Surface Temp °R
                                                      TLX= 
                                    PVN=exp{[(2799/((TLN-460)+459.6 ))-2.227]*log10(RVP)-(7261/((TLN-460) +459.6))+12.82}   Eqn. from pg 7.1-56 (TLN converted to  °F)
                                             PVN=                                     RVP= Reid vapor pressure
                                                      TLN= TLA - 0.25 * ΔTv                  eqn. from Pg 7.1-57                  TLN =Daily Min Liquid Surface Temp °R
                                                      TLN=  
                                    ΔPB=PBP-PBV                                     eqn. 1-11         ΔPv= daily vapor pressure range, psia         
                                    ΔPB=                             Pvx= vapor pressure at the daily max liq. Surface temp,psia
                           Ks=1/[1+(0.053)(PVA)(HVO)]                           eqn. 1-20                  PVN=vapor pressure at the daily min. liq. surface temp, psia                  
                           Ks=                                     ΔPB=breather vent pressure setting range, psig                           
                                                                                          PBP= breather vent pressure setting, psig assume 0.03                  
         WORKING LOSS                                                                        PBV= breather vent vacuum setting,psig assume -0.03
                  Lw=0.0010(Mv)(PVA)(Q)(KN)(KP)                                     eqn. 1-29                  Ks=vented vapor sat. factor         
                  Lw=                                             PVA=vapor pressure at daily liquid surface T, psia Figure 7.1-13a         
                           Q=BBL/year                                             Hvo= vapor space outage, eqn 1-15         
                           If turnovers>36, KN=(180+N)/6N                                    0.053= constant                  
                           If turnovers≤36, KN=1                                             N=turnovers per period
                  KN=
                  N=                                             KP=product  factor (for crude oils KP = 0.75,Others KP =1)
                  Maximum Hourly Working Loss                                             Based on PVX @TLX &  N=1 and MFR=maximum fill rate
                  LWMAX=0.001(MV)(PVX)(MFR)(KN)(KP)
                  LWMAX=
Gunbarrel Separators 
Air Emissions Calculations Form
 Under Development
 
Please submit all required calculations and supporting documentation for all flash and working and standing emissions for all gunbarrel separators in Sections 5 & 6 of the application.
Slop Oil or Skim Oil Tanks VOC Flash Emissions Calculations Form
Select  Flash Emission Calculation Method
Select flash emission calculation method by clicking on the appropriate box.
VMGSim Slop Oil or Skim Oil Tanks Emission Calculations
Please attach the VMGSim printout with all input data provided along with the calculated emissions. Enter the uncontrolled VOC emissions below. If the tank vapors are routed to a flare, enclosed combustion device, vapor combustion unit, vapor recovery unit or thermal oxidizer select the appropriate VOC destruction method below along with selected VOC destruction efficiency supported by manufacturer specifications submitted with the application.
     Total VOC Flash Emissions From Slop Oil or Skim Oil Tanks Calculated with VMGSim                
Add/Remove Rows
Tank ID  
VOC Uncontrolled Emissions   
VOC Emissions after Control
 VOC Emissions at the Tanks  
Up To 10 Units
  
pph
tpy
pph*
tpy*
pph
tpy
Totals  
Slop Oil or Skim Oil Tanks  VOC Control Method
Capture Efficiency
Represent Uncaptured/Uncollected  VOC's at Tanks
VOC Control Method1
Represent VRU/ULPC Downtime Emissions at Tanks
VOC Destruction Efficiency2
Represent VOC Controlled Emissions at Tanks*
Please attach the HYSYS printout with all input data provided along with the calculated emissions. Enter the uncontrolled VOC emissions below. If the tank vapors are routed to a flare, enclosed combustion device, vapor combustion unit, vapor recovery unit or thermal oxidizer select the appropriate VOC destruction method below along with selected VOC destruction efficiency supported by manufacturer specifications submitted with the application.
HYSYS Slop Oil or Skim Oil Tanks Emission Calculations
     Total VOC Flash Emissions From Slop Oil or Skim Oil  Tanks Calculated with HYSYS                
Add/Remove Rows 
Tank ID  
 VOC Uncontrolled Emissions  
VOC Emissions after Control
 VOC Emissions at the Tanks  
Up To 10 Units
  
pph
tpy
pph*
tpy*
pph
tpy
Totals  
Slop Oil or Skim Oil Tanks VOC Control Method
Capture Efficiency
Represent Uncaptured/Uncollected  VOC's at Tanks
VOC Control Method1
Represent VRU/ULPC Downtime Emissions at Tanks
VOC Destruction Efficiency2
Represent VOC Controlled Emissions at Tanks*
Slop Oil or Skim Oil  Tanks Flash Emissions
GOR (scf/bbl)
MW (lb/lb-mol)
Universal Gas Constant (scf/lbmol)
Oil Throughput (BOPD/Tank)
Flash Vapors (scf/day)
Flash Vapors (scf/hr)
VOC Flash Emissions From Slop Oil or Skim Oil  Tanks Calc. with Gas-to-Oil Ratio Method
Add/Remove Rows
Tank ID  
 VOC Uncontrolled Emissions  
VOC Emissions after Control
 VOC Emissions at the Tanks  
Up To 10 Units
  
pph
tpy
pph*
tpy*
pph
tpy
Totals  
Slop Oil or Skim Oil Tanks VOC Control Method
Capture Efficiency
Represent Uncaptured/Uncollected  VOC's at Tanks
VOC Control Method1
Represent VRU/ULPC Downtime Emissions at Tanks
VOC Destruction Efficiency2
Represent VOC Controlled Emissions at Tanks*
     Total VOC Flash Emissions From Slop Oil or Skim Oil Tanks Calculated with E & P Tanks                
Add/Remove Rows 
Tank ID  
 VOC Uncontrolled Emissions  
VOC Emissions after Control
 VOC Emissions at the Tanks   
Up To 10 Units
pph
tpy
pph*
tpy*
pph
tpy
Totals  
E & P Tanks Slop Oil or Skim Oil Tanks Emission Calculations
Please attach the E & P Tanks printout with all input data provided along with the calculated emissions. Enter the uncontrolled VOC emissions below. If the tank vapors are routed to a flare, enclosed combustion device, vapor combustion unit, vapor recovery unit or thermal oxidizer select the appropriate VOC destruction method below along with selected VOC destruction efficiency supported by manufacturer specifications submitted with the application.
Slop Oil or Skim Oil Tanks VOC Control Method
Capture Efficiency
Represent Uncaptured/Uncollected  VOC's at Tanks
VOC Control Method1
Represent VRU/ULPC Downtime Emissions at Tanks
VOC Destruction Efficiency2
Represent VOC Controlled Emissions at Tanks*
 Vasquez-Beggs Solution Gas/Oil Ratio Correlation Method for Calculatings VOC Flash Emissions 
INPUTS    
Constraints      
API Gravity
API
16
<API>
58
0API
Separator Pressure (psig)
P
50
<P+Patm>
5250
psia
Separator Temp. (0F)
Ti
70
<Ti>
295
0F
Separator Gas Gravity at Initial Condition
SGi
0.56
<SGi>
1.18
MW/28.97
Barrels of Oil/Day (BOPD)/Tank
Q
None
<Q>
None
BOPD
Tank Gas MW
MW
18
<MW>
125
lb/lb-mole
VOC Fraction of Tank Gas
VOC
0.5
<VOC>
1.00
Fraction
Atmospheric Pressure (psia)
Patm
20
<Rs>
2070
scf/bbl
Dissolved Gas Gravity at 100 psig
SGx
      SGi[1.0+0.00005912*API*Ti*Log(Pi/114.7)}
Gas/Oil Ratio at Pressure of Interest
Rs
      (C1*SGx*Pi^C2) exp ((C3*API)/(Ti+460))
Total Hydrocarbons (tpy)
THC
(Rs*Q*MW*(1/385)*365*(1/2000))
Total VOC Flash Emissions From Slop Oil or Skim Oil Tanks Calculated with Vasquez-Beggs
Add/Remove Rows
Tank ID  
 VOC Uncontrolled Emissions  
VOC Emissions after Control
VOC Emissions at the Tanks  
Up To 10 Units
  
pph
tpy
pph*
tpy*
pph
tpy
Totals  
Slop Oil or Skim Oil Tanks VOC Control Method
Capture Efficiency
Represent Uncaptured/Uncollected  VOC's at Tanks
VOC Control Method1
Represent VRU/ULPC Downtime Emissions at Tanks
VOC Destruction Efficiency2
Represent VOC Controlled Emissions at Tanks*
ProMax Slop Oil or Skim Oil Tanks Emission Calculations
Please attach the ProMAX printout with all input data provided along with the calculated emissions. Enter the uncontrolled VOC emissions below. If the tank vapors are routed to a flare, enclosed combustion device, vapor combustion unit, vapor recovery unit or thermal oxidizer select the appropriate VOC destruction method below along with selected VOC destruction efficiency supported by manufacturer specifications submitted with the application.
     Total VOC Flash Emissions From Slop Oil or Skim Oil Tanks Calculated with ProMax                
Add/Remove Rows
Tank ID  
 VOC Uncontrolled Emissions  
VOC Emissions after Control
 VOC Emissions at the Tanks  
Up To 10 Units
pph
tpy
pph*
tpy*
pph
tpy
Totals  
Slop Oil or Skim Oil Tanks VOC Control Method
Capture Efficiency
Represent Uncaptured/Uncollected  VOC's at Tanks
VOC Control Method1
Represent VRU/ULPC Downtime Emissions at Tanks
VOC Destruction Efficiency2
Represent VOC Controlled Emissions at Tanks*
Calculation Tool for Tanks Flashing & Working & Standing Emissions for Oil & Gas Production Sites 
All flash emissions based on flash calculation methodology selected;
 
1) The appropriate ECD, flare, TO, VCU or VRU form must also be completed.
2) Manufacturer documentation required to support % control selected. Assumes VRU/ULPC  with a 100% control efficieny, but with 5% downtime;
3) Information included in calculation tool must be based on representative oil and gas analysis which must be submitted with application; 
4) GOR and Vasquez-Beggs sample calculations outlined below; E & P Tanks, ProMax, HYSYS & VMG Sim flash emissions require submittal of computer simulation model emissions calculations print-outs;
5) Working & Standing emissions based on AP-42 Chpt. 7, tanks 4.09d computer simulation or ProMax,  or VMG computer simulation models.
 
Sample Calculations
                                                      GOR Methodology
VOC pph          = GOR (scf/bbl) * Facility Oil Throughput (BOPD) * 1/24 (Hours/Day * 1/Universal Gas Constant 385 scf/lb-
                       mole @ 70oF, 1 atm) * Molecular Weight of Tank Vapors (lb/lb-mol)
                  = 40 (scf/bbl) * 1000 (BOPD)*1/24 (hrs/day) *1/385 scf/lb-mol * 50 lb/lb-mol
                  = 216.45 lbs/hr
 
VOC tpy         = GOR (scf/bbl) * Facility Oil Throughput (BOPD) * 1/24 (Hours/Day * 1/Universal Gas Constant 385 scf/lb-
                       mole @ 70oF, 1 atm) * Molecular Weight of Tank Vapors (lb/lb-mol) * 8760 hr/yr * 1/2000 lbs/ton
                  = 40 (scf/bbl) * 1000 (BOPD)*1/24 (hrs/day) *1/385 scf/lb-mol * 50 lb/lb-mol *  8760 hr/yr * 1/2000 lbs/ton
                  = 948.05 tpy 
Technical Disclaimer
This document is intended to help you accurately determine oil/condensate storage tank flash, working and standing  emissions. It does not supersede or replace any state or federal law, rule, or regulation. This guidance reflects the current understanding of how these units work and how they generate emissions, how they are monitored or tested, and what data are available for emissions determination, may change over time as the AQB continue scientific studies and as new information becomes available. The AQB welcome any data, information, or feedback that may improve our understanding of  oil/condensate storage tank flash, working and standing emissions and thereby further improve determinations within the emissions inventory. The calculation methods represented are intended as an emissions calculation aid; alternate calculation methods may be equally acceptable if they are based upon, and adequately demonstrate, sound engineering assumptions or data. If you have a question regarding the acceptability of a given emissions determination method, contact the Permitting Section at 505-476-4300.
INPUTS    
Constraints      
API Gravity
API
16
<API>
58
0API
Separator Pressure (psig)
P
50
<P+Patm>
5250
psia
Separator Temp. (0F)
Ti
70
<Ti>
295
0F
Separator Gas Gravity at Initial Condition
SGi
0.56
<SGi>
1.18
MW/28.97
Barrels of Oil/Day (BOPD)
Q
None
<Q>
None
BOPD
Tank Gas MW
MW
18
<MW>
125
lb/lb-mole
VOC Fraction of Tank Gas
VOC
0.5
<VOC>
1.00
Fraction
Atmospheric Pressure (psia)
Patm
20
<Rs>
2070
scf/bbl
SGx = Dissolved gas gravity at Separator pressure = SGi [1.0+0.00005912*API*Ti*Log(Pi/114.7)]         
Vasquez-Beggs Methodology
Rs   =   (C1 * SGx * Pi^C2) exp ((C3 * API) / (Ti + 460)) for P + Patm
THC =	Rs * Q * MW * 1/385 scf/lb-mole * 365 D/Yr * 1 ton/2000 lbs
VOC =	THC * Frac. of C3+ in the Stock Tank Vapor
Constants
   0API Gravity 
0APTI
<30
≥30
Given0API   
C1
0.0362
0.0178
C2
1.0937
1.187
C3
25.724
23.931
Vertical Fixed Roof (VFR) Slop Oil or Skim Oil VOC Working & Standing Emissions Calculations Form
Select Tanks W & S Emission Calculation Method
Select flash emission calculation method by clicking on the appropriate box.
ProMax Slop Oil or Skim Oil Tanks W & S Emission Calculations
Please attach the ProMAX printout with all input data provided along with the calculated emissions. Enter the uncontrolled VOC emissions below. If the tank vapors are routed to a flare, enclosed combustion device, vapor combustion unit, vapor recovery unit or thermal oxidizer select the appropriate VOC destruction method below along with selected VOC destruction efficiency supported by manufacturer specifications submitted with the application.
     Total VOC W & S Emissions From Slop Oil or Skim Oil Tanks Calculated with ProMax                
Add/Remove Rows
Tank ID  
 VOC Uncontrolled Emissions  
VOC Emissions after Control
 VOC Emissions at the Tanks  
Up To 10 Units
pph
tpy
pph*
tpy*
pph
tpy
Totals  
Slop Oil or Skim Oil Tanks VOC Control Method
Capture Efficiency
Represent Uncaptured and/or Controlled VOC's at Tanks
VOC Control Method
Represent VRU/ULPC Downtime Emissions at Tanks
VOC Destruction Efficiency
Represent VOC Controlled Emissions at Tanks*
     Total VOC W & S Emissions From Slop Oil or Skim Oil Tanks Calculated with Tanks 4.09d
Add/Remove Rows
Tank ID  
 VOC Uncontrolled Emissions  
VOC Emissions after Control
 VOC Emissions at the Tanks  
Up To 10 Units
  
pph
tpy
pph*
tpy*
pph
tpy
Totals  
Slop Oil or Skim Oil Tanks VOC Control Method
Capture Efficiency
Represent Uncaptured and/or Controlled  VOC's at Tanks
VOC Control Method
Represent VRU/ULPC Downtime Emissions at Tanks
VOC Destruction Efficiency
Represent VOC Controlled Emissions at Tanks*
AP-42 Chapter 7.1 Working and Standing Slop Oil or Skim Oil Tanks Air Emissions Calculations Form
Tank Parameters
Shell Diameter
D
ft
Shell Height
Hs
ft
Max. Liquid Height
HLM
ft
Roof Type
Cone Roof Slope
SR
ft/ft
Paint Color
Paint Condition
Paint Solar Absorbance
a
Heated Tanks
Y/N
Breather Vent Pressure Setting
PBP
psia
Breather Vent Vacuum Setting
PBV
psia
Operational Parameters
Throughput
bbl/day
Throughput
Q
bbl/year
Throughput
gal/year
Low Liquid Level
HLL
ft
High Liquid Level
HLH
ft
Change in Liquid Level
HLC
ft
Throughput Adjustment Factor
Adj. Throughput
bbl/year
Adj. Throughput
gal/year
Max. Fill Rate
MFR
bbl/hr
Universal Gas Constant
R
psia ft3/lb-mol oR
Materials & Environment Properties
Vapor Molecular Wt
Mv
lb/lb-mol
API Gravity
API
o API
Reid Vapor Pressure
RVP
psi
Product Factor
KP
Daily Max. Ambient Temperature
TAX
o F
Daily Min. Ambient Temperature
TAN
o  F
Solar Insolation
I
BTU/ft2 d
Atmospheric Pressure
PA
psia
     Total VOC Working & Standing Emissions From Slop Oil or Skim Oil  Tanks                   
Add/Remove Rows
Tank ID  
 VOC Uncontrolled Emissions  
VOC Emissions after Control
 VOC Emissions at the Tanks  
Up To 10 Units
  
pph
tpy
pph*
tpy*
pph
tpy
Totals  
Slop Oil or Skim Oil Tanks VOC Control Method
Capture Efficiency
Show Uncaptured and/or Controlled VOC's @ Tanks
VOC Control Method
Represent VRU/ULPC Downtime Emissions at Tanks
VOC Destruction Efficiency
Represent VOC Controlled Emissions at Tanks*
E & P Tanks Working and Standing Emissions
 
The working and standing emissions from the Skim and Slop Oil tanks are included in the E & P Tanks Skim and Slop Oil tanks flash emission  form.
AP 42 Chpt. 7.1 TOTAL  WORKING AND STANDING LOSSES (https://www3.epa.gov/ttn/chief/ap42/ch07/final/c07s01.pdf)
         LT=LS+LW   LT = 
                                                                        LT=Total Standign & Working  Storage Loss, lb/yr
                                                                                          Ls=standing storage loss, lb/yr
         STANDING LOSS                                                                        LW=working storage loss, lb/yr
                  LS=365(Vv)(Wv)(KE)(Ks)                                     eqn. 1-2                  VV=Vapor space volume,ft3
                  LS=                                                                WV=stock vapor density, lb/ft3
                           Vv=[πD2/4](Hv)                                     eqn. 1-3                  KE= vapor space expansion factor
                           Vv=                                              Ks=vented vapor saturation factor 
                           Hvo=Hs-HL+HRO                                     eqn. 1-15                  365=constant, # of events/yr
                           Hvo=                                              D=tank diameter,ft(for vertical tanks only)
                                    HL=(HLH-HLL)/2                                             HVO= vapor space outage, ft
                                    HL=                                             HL= liquid height, ft
                                    if cone roof, HRO=1/3(RS)                  eqn 1-16                  Hs=tank shell height, ft
                                    if dome roof, HRO=0.137 * HR                  eqn 1-18                  Note=use eqn. 1-13 for horizontal tanks)                                                                                          
                                             HRO= 1/3(HR)                                    
                                             HRO=                                             HRO=roof outage, ft (for Dome Assumes RR=D)
                                                                                          SR=cone roof slope,ft/ft; if unknown use .0625
                                             If cone roof, HR=(SR)(RS)                           Rs=tank shell radius
                                             if dome roof, HR= 0.268 * Rs                  eqn 1-19         RR=tank dome radius, ft (for Dome Assumes RR=D)
                                                               HR=(SR)(Rs)         eqn 1-17         
                                                               HR= 
                                                                        Rs=D/2
                                                                        RS=                           
                           Wv=(MvPvA)/(R)(TLA)                                     eqn. 1-21         
                           Wv=                                             PVA= vapor pressure at daily avg. liq. Surface temp,psia
                           PVA=exp{[(2799/((TLA-460) +459.6))-2.227] * log10(RVP)-(7261/((TLA-460) +459.6))+12.82}  Eqn. p 7.1-56 for crude oils (TLA converted to  °F)
                                    PVA=                                                      Wv=vapor weight density, lb/ft3
                                    TLA=0.44(TAA)+0.56(TB)+0.0079(α)(l) equation 1-26                  Mv=vapor molecular weight,lb/lb-mole
                                    TLA=                            R=ideal gas constant,10.731psia ft3/lb-mole °R
                                             TAA=(TAX + TAN)/2                  eqn. 1-27                  TLA=daily average liquid surface T, °R
                                             TAA=                   TAA=daily average ambient T,  °R
                                             TB= (TAA + 6*a-1)                  eqn. 1-27                  TB=liquid bulk temperature, °R
                                             TB= 
                           KE=(ΔTv/TLA)+[(ΔPV-ΔPB)/(PA-PVA)]                   eqn. 1-7                  ΔTv=daily vapor temp. range  °R
                           KE=                                     ΔTA=daily ambient temperature range  °R
                                    ΔTv=0.72(ΔTA)+0.028(a)(I)                   eqn. 1-8                  a=tank paint solar absorptance, Table 7.1-6
                                    ΔTv=                           I=daily solar insolation factor,Btu/ft2; Table7.1-7
                                             ΔTA=TAX-TAN                   eqn. 1-12                  TAX=daily max. ambient temp. range  °R Table 7.1-7
                                              ΔTA=                   TAN=daily min. ambient temp,  °R Table 7.1-7
                                    ΔPv=PVX-PVN                            eqn. 1-9
                                    ΔPv= 
                                    PVX=exp{[(2779/((TLX-460) +459.6))-2.227]*log10(RVP)-(7261/((TLX-460) +459.6))+12.8}    Eqn. from pg 7.1-56 (TLX converted to  °F)
                                             PVX=          
                                                      TLX= TLA + 0.25 * ΔTv                  eqn. from Pg 7.1-57                  TLX =Daily Max Liquid Surface Temp °R
                                                      TLX= 
                                    PVN=exp{[(2799/((TLN-460)+459.6 ))-2.227]*log10(RVP)-(7261/((TLN-460) +459.6))+12.82}   Eqn. from pg 7.1-56 (TLN converted to  °F)
                                             PVN=                                     RVP= Reid vapor pressure
                                                      TLN= TLA - 0.25 * ΔTv                  eqn. from Pg 7.1-57                  TLN =Daily Min Liquid Surface Temp °R
                                                      TLN=  
                                    ΔPB=PBP-PBV                                     eqn. 1-11         ΔPv= daily vapor pressure range, psia         
                                    ΔPB=                             Pvx= vapor pressure at the daily max liq. Surface temp,psia
                           Ks=1/[1+(0.053)(PVA)(HVO)]                           eqn. 1-20                  PVN=vapor pressure at the daily min. liq. surface temp, psia                  
                           Ks=                                     ΔPB=breather vent pressure setting range, psig                           
                                                                                          PBP= breather vent pressure setting, psig assume 0.03                  
         WORKING LOSS                                                                        PBV= breather vent vacuum setting,psig assume -0.03
                  Lw=0.0010(Mv)(PVA)(Q)(KN)(KP)                                     eqn. 1-29                  Ks=vented vapor sat. factor         
                  Lw=                                             PVA=vapor pressure at daily liquid surface T, psia Figure 7.1-13a         
                           Q=BBL/year                                             Hvo= vapor space outage, eqn 1-15         
                           If turnovers>36, KN=(180+N)/6N                                    0.053= constant                  
                           If turnovers≤36, KN=1                                             N=turnovers per period
                  KN=
                  N=                                             KP=product  factor (for crude oils KP = 0.75,Others KP =1)
                  Maximum Hourly Working Loss                                             Based on PVX @TLX &  N=1 and MFR=maximum fill rate
                  LWMAX=0.001(MV)(PVX)(MFR)(KN)(KP)
                  LWMAX=
Skim Oil Tanks Air Emissions Calculations Form
 Under Development
 
Please submit all required calculations and supporting documentation for all flash and working and standing emissions for all skim oil tanks in Sections 5 & 6 of the application.
Startup, Shutdown & Maintenance and Malfunction
Blowdowns    
Engine Startups    
Unit Numbers
Quantity of Like-kind Blowdown Units or Engines 
Total Volume of Each Blowdown or Engine Startup Vent (acf)
Duration of Event (Minutes)
Maximum Blowdowns or Startups/hr
Frequency of Blowdowns or Engine Startups (Events/yr)
Total Actual Volume of Gas Vented (acf/yr)
Pressure of Gas Inside Unit Before Venting (psig)
Final Pressure (psia)
Gas Temperature Prior to Venting (OF)
Vented Gas Molecular Weight (lb/lb-mol
Vented Gas VOC wt %
Vented Total HAP wt %
Vented Gas Benzene wt %
Vented Gas H2S wt %
Startup, Shutdown and Maintenance Emissions (SSM) and Malfunction Emissions
SSM
VOC
Total HAP
Benzene
 H2S 
PPH	
TPY
PPH
TPY
PPH
TPY
PPH
TPY
SSM Blowdowns
SSM Startups
SSM Other (Attach Calculations)
SSM Totals
Malfunction Total
Planned SSM Emissions
 
The venting emissions calculations herein should only be used when only gas (no liquids) is present in the unit. The calculation of the vented gas is based on the volume of the unit and assumes the unit is saturated with vapor at the pressure and temperature of the unit before venting occurs. If liquids are also present in the gas, please enter the calculated amounts in the SSM Other row only and submit separate calculations, since the calculations on this form do not account for the evaporation of liquids that may be present in the unit.
 
Calculations are based on the Ideal gas law: P(V) = n(R)(T)
 
VOC result =  (((Pressure of Gas Inside the Unit Before Venting) * (Actual Volume of the Vented Unit)) / (Frequency of events)  *
                   (Molecular Weight) * VOC wt%)/(Ideal Gas Constant)  * (Temperature of Gas Inside the Unit Before Venting)
 
Where the Ideal Gas Constant = 10.73159 (ft3*psia)/R*lb-mol
 
For SSM combustion emissions, attach separate calculations.
Startup Shutdown Maintenance (SSM)
 Air Emissions Calculations Form
 Under Development
 
Please submit all required calculations and supporting documentation for all SSM emissions in Section 4 of the application.
Vertical Fixed Roof (VFR) Produced Water VOC Flash Emissions Calculations Form
Select Tanks Flash Emission Calculation Method
Select flash emission calculation method by clicking on the appropriate box.
VMGSim Produced Water Tanks Emission Calculations
Please attach the VMGSim printout with all input data provided along with the calculated emissions. Enter the uncontrolled VOC emissions below. If the tank vapors are routed to a flare, enclosed combustion device, vapor combustion unit, vapor recovery unit or thermal oxidizer select the appropriate VOC destruction method below along with selected VOC destruction efficiency supported by manufacturer specifications submitted with the application.
     Total VOC Emissions From Produced Water Storage Tanks Calculated with VMGSim
Add/Remove Rows
Tank ID  
 VOC Uncontrolled Emissions  
VOC Emissions after Control
 VOC Emissions at the Tanks  
Up To 10 Units
  
pph
tpy
pph*
tpy*
pph
tpy
Totals  
Tanks VOC Control Method
Select % Oil in Water
VOC Uncontrolled emissions entered includes this percentage. 
Capture Efficiency
Represent Uncaptured and/or Controlled VOC's at Tanks
VOC Control Method
Represent VRU/ULPC Downtime Emissions at Tanks
VOC Destruction Efficiency
Represent VOC Controlled Emissions at Tanks*
HYSIS Produced Water Tanks Emission Calculations
Please attach the HYSIS printout with all input data provided along with the calculated emissions. Enter the uncontrolled VOC emissions below. If the tank vapors are routed to a flare, enclosed combustion device, vapor combustion unit, vapor recovery unit or thermal oxidizer select the appropriate VOC destruction method below along with selected VOC destruction efficiency supported by manufacturer specifications submitted with the application.
     Total VOC Emissions From Produced Water Storage Tanks Calculated with HYSIS                
Add/Remove Rows
Tank ID  
 VOC Uncontrolled Emissions  
VOC Emissions after Control
 VOC Emissions at the Tanks  
Up To 10 Units
  
pph
tpy
pph*
tpy*
pph
tpy
Totals  
Tanks VOC Control Method
Select % Oil in Water
VOC Uncontrolled emissions entered includes this percentage. 
Capture Efficiency
Represent Uncaptured and/or Controlled VOC's at Tanks
VOC Control Method
Represent VRU/ULPC Downtime Emissions at Tanks
VOC Destruction Efficiency
Represent VOC Controlled Emissions at Tanks*
Produced Water Storage Tank Flash Emissions
GWR (scf/bbl)
MW (lb/lb-mol)
Universal Gas Constant (scf/lb-mol)
Water Throughput (BWPD/Tank)
Flash Vapors (scf/day)
Flash Vapors (scf/hr)
Total VOC Emissions From Produced Water Storage Tanks Calculated with Gas-to-Water Ratio
Add/Remove Rows 
Tank ID    
 VOC Uncontrolled Emissions  
VOC Emissions after Control
 VOC Emissions at the Tanks  
Up To 10 Units
  
pph
tpy
pph*
tpy*
pph
tpy
Totals  
Tanks VOC Control Method
Select % Oil in Water
VOC Uncontrolled emissions entered includes this percentage. 
Capture Efficiency
Represent Uncaptured and/or Controlled VOC's at Tanks
VOC Control Method
Represent VRU/ULPC Downtime Emissions at Tanks
VOC Destruction Efficiency
Represent VOC Controlled Emissions at Tanks*
E & P Tanks Produced Water Tanks Emission Calculations
Please attach the E & P Tanks printout with all input data provided along with the calculated emissions. Enter the uncontrolled VOC emissions below. If the tank vapors are routed to a flare, enclosed combustion device, vapor combustion unit, vapor recovery unit or thermal oxidizer select the appropriate VOC destruction method below along with selected VOC destruction efficiency supported by manufacturer specifications submitted with the application.
     Total VOC Emissions From Produced Water Storage Tanks Calculated with E & P Tanks                
Add/Remove Rows
Tank ID  
 VOC Uncontrolled Emissions  
VOC Emissions after Control
 VOC Emissions at the Tanks  
Up To 10 Units
  
pph
tpy
pph*
tpy*
pph
tpy
Totals  
Tanks VOC Control Method
Select % Oil in Water
VOC Uncontrolled emissions entered includes this percentage. 
Capture Efficiency
Represent Uncaptured and/or Controlled VOC's at Tanks
VOC Control Method
Represent VRU/ULPC Downtime Emissions at Tanks
VOC Destruction Efficiency
Represent VOC Controlled Emissions at Tanks*
 Vasquez-Beggs Solution Gas/Oil Ratio Correlation Method for Calculating VOC Flash Emissions 
INPUTS    
Constraints      
API Gravity
API
16
<API>
58
0API
Separator Pressure (psig)
P
50
<P+Patm>
5250
psia
Separator Temp. (0F)
Ti
70
<Ti>
295
0F
Separator Gas Gravity at Initial Condition
SGi
0.56
<SGi>
1.18
MW/28.97
Barrels of Water/Day (BWPD)/Tank
Q
None
<Q>
None
BWPD
Tank Gas MW
MW
18
<MW>
125
lb/lb-mole
VOC Fraction of Tank Gas
VOC
0.5
<VOC>
1.00
Fraction
Atmospheric Pressure (psia)
Patm
20
<Rs>
2070
scf/bbl
Dissolved Gas Gravity at 100 psig
SGx
      SGi[1.0+0.00005912*API*Ti*Log(Pi/114.7)}
Gas/Oil Ratio at Pressure of Interest
Rs
      (C1*SGx*Pi^C2) exp ((C3*API)/(Ti+460))
Total Hydrocarbons (tpy)
THC
(Rs*Q*MW*(1/385)*365*(1/2000))
     Total VOC Emissions From Produced Water Storage Tanks Calculated with Vasquez-Beggs
Add/Remove Rows 
Tank ID  
VOC Uncontrolled Emissions  
VOC Emissions after Control
 VOC Emissions at the Tanks
Up To 10 Units
pph
tpy
pph*
tpy*
pph
tpy
Totals  
Tanks VOC Control Method
Select % Oil in Water
VOC Uncontrolled emissions entered includes this percentage. 
Capture Efficiency
Represent Uncaptured and/or Controlled VOC's at Tanks
VOC Control Method
Represent VRU/ULPC Downtime Emissions at Tanks
VOC Destruction Efficiency
Represent VOC Controlled Emissions at Tanks*
ProMax Produced Water Tanks Emission Calculations
Please attach the ProMAX printout with all input data provided along with the calculated emissions. Enter the uncontrolled VOC emissions below. If the tank vapors are routed to a flare, enclosed combustion device, vapor combustion unit, vapor recovery unit or thermal oxidizer select the appropriate VOC destruction method below along with selected VOC destruction efficiency supported by manufacturer specifications submitted with the application.
     Total VOC Emissions From Produced Water Storage Tanks Calculated with ProMax                
Add/Remove Rows
Tank ID  
 VOC Uncontrolled Emissions  
VOC Emissions after Control
 VOC Emissions at the Tanks  
Up To 10 Units
  
pph
tpy
pph*
tpy*
pph
tpy
Totals  
Tanks VOC Control Method
Select % Oil in Water
VOC Uncontrolled emissions entered includes this percentage. 
Capture Efficiency
Represent Uncaptured and/or Controlled VOC's at Tanks
VOC Control Method
Represent VRU/ULPC Downtime Emissions at Tanks
VOC Destruction Efficiency
Represent VOC Controlled Emissions at Tanks*
Calculation Tool for Tanks Flashing & Working & Standing Emissions for Oil & Gas Production Sites 
All flash emissions based on flash calculation methodology selected ;
 
1) The appropriate ECD, flare, TO, VCU or VRU form must also be completed.
2) Manufacturer documentation required to support % control selected. Assumes VRU/ULPC  with a 100% control efficieny, but with 5% downtime;
3) Information included in calculation tool must be based on representative oil and gas analysis which must be submitted with application; 
4) GOR and Vasquez-Beggs sample calculations outlined below; E & P Tanks, ProMax, HYSYS & VMG Sim flash emissions require submittal of computer simulation model emissions calculations print-outs;
5) Working & Standing emissions based on AP-42 Chpt. 7, tanks 4.09d computer simulation or ProMax,  or VMG computer simulation models. 
Sample Calculations
                                                      GWR Methodology
VOC pph          = GWR (scf/bbl) * Facility Water Throughput (BOPD) * 1/24 (Hours/Day * 1/Universal Gas Constant 385 scf/lb-
                       mole @ 70oF, 1 atm) * Molecular Weight of Tank Vapors (lb/lb-mol) * Percent Oil in Water
                  = 40 (scf/bbl) * 1000 (BOPD)*1/24 (hrs/day) *1/385 scf/lb-mol * 50 lb/lb-mol * 1/100
                  = 2.16 lbs/hr
 
VOC tpy         = GWR (scf/bbl) * Facility Water Throughput (BOPD) * 1/24 (Hours/Day * 1/Universal Gas Constant 385 scf/lb-
                       mole @ 70oF, 1 atm) * Molecular Weight of Tank Vapors (lb/lb-mol) * 8760 hr/yr * 1/2000 lbs/ton * Percent
                       Oil in Water
               = 40 (scf/bbl) * 1000 (BOPD)*1/24 (hrs/day) *1/385 scf/lb-mol * 50 lb/lb-mol *  8760 hr/yr * 1/2000 lbs/ton  * 1/100
               = 9.48 tpy 
Technical Disclaimer
This document is intended to help you accurately determine produced water storage tank flash, working and standing  emissions. It does not supersede or replace any state or federal law, rule, or regulation. This guidance reflects the current understanding of how these units work and how they generate emissions, how they are monitored or tested, and what data are available for emissions determination, may change over time as the AQB continue scientific studies and as new information becomes available. The AQB welcome any data, information, or feedback that may improve our understanding of   produced water storage tank flash, working and standing emissions and thereby further improve determinations within the emissions inventory. The calculation methods represented are intended as an emissions calculation aid; alternate calculation methods may be equally acceptable if they are based upon, and adequately demonstrate, sound engineering assumptions or data. If you have a question regarding the acceptability of a given emissions determination method, contact the Permitting Section at 505-476-4300.
INPUTS    
Constraints      
API Gravity
API
16
<API>
58
0API
Separator Pressure (psig)
P
50
<P+Patm>
5250
psia
Separator Temp. (0F)
Ti
70
<Ti>
295
0F
Separator Gas Gravity at Initial Condition
SGi
0.56
<SGi>
1.18
MW/28.97
Barrels of Water/Day (BOPD)
Q
None
<Q>
None
BOPD
Tank Gas MW
MW
18
<MW>
125
lb/lb-mole
VOC Fraction of Tank Gas
VOC
0.5
<VOC>
1.00
Fraction
Atmospheric Pressure (psia)
Patm
20
<Rs>
2070
scf/bbl
SGx = Dissolved gas gravity at Separator pressure = SGi [1.0+0.00005912*API*Ti*Log(Pi/114.7)]         
Vasquez-Beggs Methodology
Rs   =   (C1 * SGx * Pi^C2) exp ((C3 * API) / (Ti + 460)) for P + Patm
THC =	Rs * Q * MW * 1/385 scf/lb-mole * 365 D/Yr * 1 ton/2000 lbs
VOC =	THC * Frac. of C3+ in the Stock Tank Vapor
Constants
   0API Gravity 
0APTI
<30
≥30
Given0API   
C1
0.0362
0.0178
C2
1.0937
1.187
C3
25.724
23.931
 AP-42 Chapter 7.1 Working and Standing Produced Water
 Tanks Air Emissions Calculations Form
 Under Development
 
Please complete all information above and submit all required calculations and supporting documentation for all working and standing emissions for all VFR tanks in Sections 5 & 6 of the application.
  
Add/Remove Rows
Tank ID  
 VOC Uncontrolled Emissions
 VOC Controlled and/or Uncaptured Emissions
Up To 10 Units
  
pph
tpy
pph
tpy
Totals  
     Total VOC Emissions From Produced Water Storage Tanks  
Tanks VOC Control Method
Select % Oil in Water
Capture Efficiency
Represent uncaptured VOC's at Tanks
VOC Control Method
The appropriate ECD, flare, TO, VCU or VRU form must also be completed.  
VOC Destruction Efficiency
Manufacturer documentation required to support % control selected.  
Vertical Fixed Roof (VFR) Water Tanks VOC Working & Standing Emissions Calculations Form
Select Tanks W & S Emission Calculation Method
Select flash emission calculation method by clicking on the appropriate box.
ProMax Produced Water Tanks W & S Emission Calculations
 (Assumes W & S emissions are 1% of the emissions calculated based on oil properties and entered as uncontrolled emissions)  
Please attach the ProMAX printout with all input data provided along with the calculated emissions. Enter the uncontrolled VOC emissions below. If the tank vapors are routed to a flare, enclosed combustion device, vapor combustion unit, vapor recovery unit or thermal oxidizer select the appropriate VOC destruction method below along with selected VOC destruction efficiency supported by manufacturer specifications submitted with the application.
Tanks VOC Control Method
Capture Efficiency
Represent Uncaptured and/or Controlled VOC's at Tanks
VOC Control Method
Represent VRU/ULPC Downtime Emissions at Tanks
VOC Destruction Efficiency
Represent VOC Controlled Emissions at Tanks*
     Total VOC W & S Emissions From Produced Water Storage Tanks Calculated with ProMax                
Add/Remove Rows
Tank ID  
 VOC Uncontrolled Emissions  
VOC Emissions after Control 
 VOC Emissions at the Tanks  
Up To 10 Units
pph
tpy
pph*
tpy*
pph
tpy
Totals  
Tanks 4.09d Working & Standing VOC Emissions for (VFR) Produced Water Storage Tank(s) (Assumes W & S emissions are 1% of the emissions calculated based on oil properties and entered as uncontrolled emissions) 
Please attach the Tanks 4.09d printout with all input data provided along with the calculated emissions. Enter the uncontrolled VOC emissions below. If the tank vapors are routed to a flare, enclosed combustion device, vapor combustion unit, vapor recovery unit or thermal oxidizer select the appropriate VOC destruction method below along with selected VOC destruction efficiency supported by manufacturer specifications submitted with the application.
Tanks VOC Control Method
Capture Efficiency
Represent Uncaptured and/or Controlled VOC's at Tanks
VOC Control Method
Represent VRU/ULPC Downtime Emissions at Tanks
VOC Destruction Efficiency
Represent VOC Controlled Emissions at Tanks*
     Total VOC W & S Emissions From Produced Water Storage Tanks Calculated with Tanks 4.09d                
Add/Remove Rows
Tank ID  
 VOC Uncontrolled Emissions  
VOC Emissions after Control 
 VOC Emissions at the Tanks  
Up To 10 Units
  
pph
tpy
pph*
tpy*
pph
tpy
Totals  
AP-42 Chapter 7.1 Working and Standing Produced Water Tanks Air Emissions Calculations Form
Tank Parameters
Shell Diameter
D
ft
Shell Height
Hs
ft
Max. Liquid Height
HLM
ft
Roof Type
Cone Roof Slope
SR
ft/ft
Paint Color
Paint Condition
Paint Solar Absorbance
a
Heated Tanks
Y/N
Breather Vent Pressure Setting
PBP
psia
Breather Vent Vacuum Setting
PBV
psia
Operational Parameters
Throughput
bbl/day
Throughput
Q
bbl/year
Throughput
gal/year
Low Liquid Level
HLL
ft
High Liquid Level
HLH
ft
Change in Liquid level
HLC
ft
Throughput Adjustment Factor
Adj. Throughput
bbl/year
Adj. Throughput
gal/year
Max. Fill Rate
MFR
bbl/hr
Universal Gas Constant
R
psia ft3/lb-mol oR
Materials & Environment Properties
Vapor Molecular Wt
Mv
lb/lb-mol
API Gravity
API
o API
Reid Vapor Pressure
RVP
psi
Product Factor
KP
Daily Max. Ambient Temperature
TAX
o F
Daily Min. Ambient Temperature
TAN
o  F
Solar Insolation
I
BTU/ft2 d
Atmospheric Pressure
PA
psia
     Total VOC Working & Standing Emissions From Produced Water Storage Tanks                   
Add/Remove Rows
Tank ID  
 VOC Uncontrolled Emissions  
VOC Emissions after Control
 VOC Emissions at the Tanks  
Up To 10 Units
  
pph
tpy
pph*
tpy*
pph
tpy
Totals  
Tanks VOC Control Method
Capture Efficiency
Uncaptured and/or Controlled VOC's at Tanks
VOC Control Method
Represent VRU/ULPC Downtime Emissions at Tanks
VOC Destruction Efficiency
Represent VOC Controlled Emissions at Tanks*
E & P Tanks Working and Standing Emissions
 
The working and standing emissions from the tanks are included in the E & P Tanks flash emission  form.
AP 42 Chpt. 7.1 TOTAL  WORKING AND STANDING LOSSES (https://www3.epa.gov/ttn/chief/ap42/ch07/final/c07s01.pdf)
Tanks 4.09d Working & Standing VOC Emissions for (VFR) Produced Water Storage Tank(s) (Assumes W & S emissions are 1% of the emissions calculated based on oil properties)
         LT=LS+LW   LT =   
                                                                        LT=Total Standign & Working  Storage Loss, lb/yr
                                                                                          Ls=standing storage loss, lb/yr
         STANDING LOSS                                                                        LW=working storage loss, lb/yr
                  LS=365(Vv)(Wv)(KE)(Ks)                                     eqn. 1-2                  VV=Vapor space volume,ft3
                  LS=                                                                WV=stock vapor density, lb/ft3
                           Vv=[πD2/4](Hv)                                     eqn. 1-3                  KE= vapor space expansion factor
                           Vv=                                              Ks=vented vapor saturation factor 
                           Hvo=Hs-HL+HRO                                     eqn. 1-15                  365=constant, # of events/yr
                           Hvo=                                              D=tank diameter,ft(for vertical tanks only)
                                    HL=(HLH-HLL)/2                                             HVO= vapor space outage, ft
                                    HL=                                             HL= liquid height, ft
                                    if cone roof, HRO=1/3(RS)                  eqn 1-16                  Hs=tank shell height, ft
                                    if dome roof, HRO=0.137 * HR                  eqn 1-18                  Note=use eqn. 1-13 for horizontal tanks)                                                                                          
                                             HRO= 1/3(HR)                                    
                                             HRO=                                             HRO=roof outage, ft (for Dome Assumes RR=D)
                                                                                          SR=cone roof slope,ft/ft; if unknown use .0625
                                             If cone roof, HR=(SR)(RS)                           Rs=tank shell radius
                                             if dome roof, HR= 0.268 * Rs                  eqn 1-19         RR=tank dome radius, ft (for Dome Assumes RR=D)
                                                               HR=(SR)(Rs)         eqn 1-17         
                                                               HR= 
                                                                        Rs=D/2
                                                                        RS=                           
                           Wv=(MvPvA)/(R)(TLA)                                     eqn. 1-21         
                           Wv=                                             PVA= vapor pressure at daily avg. liq. Surface temp,psia
                           PVA=exp{[(2799/((TLA-460) +459.6))-2.227] * log10(RVP)-(7261/((TLA-460) +459.6))+12.82}  Eqn. p 7.1-56 for crude oils (TLA converted to  °F)
                                    PVA=                                                      Wv=vapor weight density, lb/ft3
                                    TLA=0.44(TAA)+0.56(TB)+0.0079(α)(l) equation 1-26                  Mv=vapor molecular weight,lb/lb-mole
                                    TLA=                            R=ideal gas constant,10.731psia ft3/lb-mole °R
                                             TAA=(TAX + TAN)/2                  eqn. 1-27                  TLA=daily average liquid surface T, °R
                                             TAA=                   TAA=daily average ambient T,  °R
                                             TB= (TAA + 6*a-1)                  eqn. 1-27                  TB=liquid bulk temperature, °R
                                             TB= 
                           KE=(ΔTv/TLA)+[(ΔPV-ΔPB)/(PA-PVA)]                   eqn. 1-7                  ΔTv=daily vapor temp. range  °R
                           KE=                                     ΔTA=daily ambient temperature range  °R
                                    ΔTv=0.72(ΔTA)+0.028(a)(I)                   eqn. 1-8                  a=tank paint solar absorptance, Table 7.1-6
                                    ΔTv=                           I=daily solar insolation factor,Btu/ft2; Table7.1-7
                                             ΔTA=TAX-TAN                   eqn. 1-12                  TAX=daily max. ambient temp. range  °R Table 7.1-7
                                              ΔTA=                   TAN=daily min. ambient temp,  °R Table 7.1-7
                                    ΔPv=PVX-PVN                            eqn. 1-9
                                    ΔPv= 
                                    PVX=exp{[(2779/((TLX-460) +459.6))-2.227]*log10(RVP)-(7261/((TLX-460) +459.6))+12.8}    Eqn. from pg 7.1-56 (TLX converted to  °F)
                                             PVX=          
                                                      TLX= TLA + 0.25 * ΔTv                  eqn. from Pg 7.1-57                  TLX =Daily Max Liquid Surface Temp °R
                                                      TLX= 
                                    PVN=exp{[(2799/((TLN-460)+459.6 ))-2.227]*log10(RVP)-(7261/((TLN-460) +459.6))+12.82}   Eqn. from pg 7.1-56 (TLN converted to  °F)
                                             PVN=                                     RVP= Reid vapor pressure
                                                      TLN= TLA - 0.25 * ΔTv                  eqn. from Pg 7.1-57                  TLN =Daily Min Liquid Surface Temp °R
                                                      TLN=  
                                    ΔPB=PBP-PBV                                     eqn. 1-11         ΔPv= daily vapor pressure range, psia         
                                    ΔPB=                             Pvx= vapor pressure at the daily max liq. Surface temp,psia
                           Ks=1/[1+(0.053)(PVA)(HVO)]                           eqn. 1-20                  PVN=vapor pressure at the daily min. liq. surface temp, psia                  
                           Ks=                                     ΔPB=breather vent pressure setting range, psig                           
                                                                                          PBP= breather vent pressure setting, psig assume 0.03                  
         WORKING LOSS                                                                        PBV= breather vent vacuum setting,psig assume -0.03
                  Lw=0.0010(Mv)(PVA)(Q)(KN)(KP)                                     eqn. 1-29                  Ks=vented vapor sat. factor         
                  Lw=                                             PVA=vapor pressure at daily liquid surface T, psia Figure 7.1-13a         
                           Q=BBL/year                                             Hvo= vapor space outage, eqn 1-15         
                           If turnovers>36, KN=(180+N)/6N                                    0.053= constant                  
                           If turnovers≤36, KN=1                                             N=turnovers per period
                  KN=
                  N=                                             KP=product  factor (for crude oils KP = 0.75,Others KP =1)
                  Maximum Hourly Working Loss                                             Based on PVX @TLX &  N=1 and MFR=maximum fill rate
                  LWMAX=0.001(MV)(PVX)(MFR)(KN)(KP)
                  LWMAX=
Vertical Fixed Roof (VFR) Produced Water VOC Flash Emissions Calculations Form
Select Tanks Flash Emission Calculation Method
Select flash emission calculation method by clicking on the appropriate box.
VMGSim Produced Water Tanks Emission Calculations
Please attach the VMGSim printout with all input data provided along with the calculated emissions. Enter the uncontrolled VOC emissions below. If the tank vapors are routed to a flare, enclosed combustion device, vapor combustion unit, vapor recovery unit or thermal oxidizer select the appropriate VOC destruction method below along with selected VOC destruction efficiency supported by manufacturer specifications submitted with the application.
     Total VOC Emissions From Produced Water Storage Tanks Calculated with VMGSim
Add/Remove Rows
Tank ID  
 VOC Uncontrolled Emissions  
VOC Emissions after Control
 VOC Emissions at the Tanks  
Up To 10 Units
  
pph
tpy
pph*
tpy*
pph
tpy
Totals  
Tanks VOC Control Method
Select % Oil in Water
VOC Uncontrolled emissions entered includes this percentage. 
Capture Efficiency
Represent Uncaptured and/or Controlled VOC's at Tanks
VOC Control Method
Represent VRU/ULPC Downtime Emissions at Tanks
VOC Destruction Efficiency
Represent VOC Controlled Emissions at Tanks*
HYSIS Produced Water Tanks Emission Calculations
Please attach the HYSIS printout with all input data provided along with the calculated emissions. Enter the uncontrolled VOC emissions below. If the tank vapors are routed to a flare, enclosed combustion device, vapor combustion unit, vapor recovery unit or thermal oxidizer select the appropriate VOC destruction method below along with selected VOC destruction efficiency supported by manufacturer specifications submitted with the application.
     Total VOC Emissions From Produced Water Storage Tanks Calculated with HYSIS                
Add/Remove Rows
Tank ID  
 VOC Uncontrolled Emissions  
VOC Emissions after Control
 VOC Emissions at the Tanks  
Up To 10 Units
  
pph
tpy
pph*
tpy*
pph
tpy
Totals  
Tanks VOC Control Method
Select % Oil in Water
VOC Uncontrolled emissions entered includes this percentage. 
Capture Efficiency
Represent Uncaptured and/or Controlled VOC's at Tanks
VOC Control Method
Represent VRU/ULPC Downtime Emissions at Tanks
VOC Destruction Efficiency
Represent VOC Controlled Emissions at Tanks*
Produced Water Storage Tank Flash Emissions
GWR (scf/bbl)
MW (lb/lb-mol)
Universal Gas Constant (scf/lbmol)
Water Throughput (BWPD/Tank)
Flash Vapors (scf/day)
Flash Vapors (scf/hr)
Total VOC Emissions From Produced Water Storage Tanks Calculated with Gas-to-Water Ratio
Add/Remove Rows 
Tank ID    
 VOC Uncontrolled Emissions  
VOC Emissions after Control
 VOC Emissions at the Tanks  
Up To 10 Units
  
pph
tpy
pph*
tpy*
pph
tpy
Totals  
Tanks VOC Control Method
Select % Oil in Water
VOC Uncontrolled emissions entered includes this percentage.   
Capture Efficiency
Represent Uncaptured and/or Controlled VOC's at Tanks
VOC Control Method
Represent VRU/ULPC Downtime Emissions at Tanks
VOC Destruction Efficiency
Represent VOC Controlled Emissions at Tanks*
E & P Tanks Produced Water Tanks Emission Calculations
Please attach the E & P Tanks printout with all input data provided along with the calculated emissions. Enter the uncontrolled VOC emissions below. If the tank vapors are routed to a flare, enclosed combustion device, vapor combustion unit, vapor recovery unit or thermal oxidizer select the appropriate VOC destruction method below along with selected VOC destruction efficiency supported by manufacturer specifications submitted with the application.
     Total VOC Emissions From Produced Water Storage Tanks Calculated with E & P Tanks                
Add/Remove Rows
Tank ID  
 VOC Uncontrolled Emissions  
VOC Emissions after Control
 VOC Emissions at the Tanks  
Up To 10 Units
  
pph
tpy
pph*
tpy*
pph
tpy
Totals  
Tanks VOC Control Method
Select % Oil in Water
VOC Uncontrolled emissions entered includes this percentage. 
Capture Efficiency
Represent Uncaptured and/or Controlled VOC's at Tanks
VOC Control Method
Represent VRU/ULPC Downtime Emissions at Tanks
VOC Destruction Efficiency
Represent VOC Controlled Emissions at Tanks*
 Vasquez-Beggs Solution Gas/Oil Ratio Correlation Method for Calculating VOC Flash Emissions 
INPUTS    
Constraints      
API Gravity
API
16
<API>
58
0API
Separator Pressure (psig)
P
50
<P+Patm>
5250
psia
Separator Temp. (0F)
Ti
70
<Ti>
295
0F
Separator Gas Gravity at Initial Condition
SGi
0.56
<SGi>
1.18
MW/28.97
Barrels of Water/Day (BWPD)/Tank
Q
None
<Q>
None
BWPD
Tank Gas MW
MW
18
<MW>
125
lb/lb-mole
VOC Fraction of Tank Gas
VOC
0.5
<VOC>
1.00
Fraction
Atmospheric Pressure (psia)
Patm
20
<Rs>
2070
scf/bbl
Dissolved Gas Gravity at 100 psig
SGx
      SGi[1.0+0.00005912*API*Ti*Log(Pi/114.7)}
Gas/Oil Ratio at Pressure of Interest
Rs
      (C1*SGx*Pi^C2) exp ((C3*API)/(Ti+460))
Total Hydrocarbons (tpy)
THC
(Rs*Q*MW*(1/385)*365*(1/2000))
     Total VOC Emissions From Produced Water Storage Tanks Calculated with Vasquez-Beggs
Add/Remove Rows 
Tank ID  
VOC Uncontrolled Emissions  
VOC Emissions after Control
 VOC Emissions at the Tanks
Up To 10 Units
pph
tpy
pph*
tpy*
pph
tpy
Totals  
Tanks VOC Control Method
Select % Oil in Water
VOC Uncontrolled emissions entered includes this percentage. 
Capture Efficiency
Represent Uncaptured and/or Controlled VOC's at Tanks
VOC Control Method
Represent VRU/ULPC Downtime Emissions at Tanks
VOC Destruction Efficiency
Represent VOC Controlled Emissions at Tanks*
ProMax Produced Water Tanks Emission Calculations
Please attach the ProMAX printout with all input data provided along with the calculated emissions. Enter the uncontrolled VOC emissions below. If the tank vapors are routed to a flare, enclosed combustion device, vapor combustion unit, vapor recovery unit or thermal oxidizer select the appropriate VOC destruction method below along with selected VOC destruction efficiency supported by manufacturer specifications submitted with the application.
     Total VOC Emissions From Produced Water Storage Tanks Calculated with ProMax                
Add/Remove Rows
Tank ID  
 VOC Uncontrolled Emissions  
VOC Emissions after Control
 VOC Emissions at the Tanks  
Up To 10 Units
  
pph
tpy
pph*
tpy*
pph
tpy
Totals  
Tanks VOC Control Method
Select % Oil in Water
VOC Uncontrolled emissions entered includes this percentage. 
Capture Efficiency
Represent Uncaptured and/or Controlled VOC's at Tanks
VOC Control Method
Represent VRU/ULPC Downtime Emissions at Tanks
VOC Destruction Efficiency
Represent VOC Controlled Emissions at Tanks*
Calculation Tool for Tanks Flashing & Working & Standing Emissions for Oil & Gas Production Sites 
All flash emissions based on flash calculation methodology selected;
 
1) The appropriate ECD, flare, TO, VCU or VRU form must also be completed.
2) Manufacturer documentation required to support % control selected. Assumes VRU/ULPC  with a 100% control efficieny, but with 5% downtime;
3) Information included in calculation tool must be based on representative oil and gas analysis which must be submitted with application; 
4) GOR and Vasquez-Beggs sample calculations outlined below; E & P Tanks, ProMax, HYSYS & VMG Sim flash emissions require submittal of computer simulation model emissions calculations print-outs;
5) Working & Standing emissions based on AP-42 Chpt. 7, tanks 4.09d computer simulation or ProMax,  or VMG computer simulation models. 
Sample Calculations
                                                      GWR Methodology
VOC pph          = GWR (scf/bbl) * Facility Water Throughput (BOPD) * 1/24 (Hours/Day * 1/Universal Gas Constant 385 scf/lb-
                       mole @ 70oF, 1 atm) * Molecular Weight of Tank Vapors (lb/lb-mol) * Percent Oil in Water
                  = 40 (scf/bbl) * 1000 (BOPD)*1/24 (hrs/day) *1/385 scf/lb-mol * 50 lb/lb-mol * 1/100
                  = 2.16 lbs/hr
 
VOC tpy         = GWR (scf/bbl) * Facility Water Throughput (BOPD) * 1/24 (Hours/Day * 1/Universal Gas Constant 385 scf/lb-
                    mole @ 70oF, 1 atm) * Molecular Weight of Tank Vapors (lb/lb-mol) * 8760 hr/yr * 1/2000 lbs/ton * Percent 
                     Oil in Water
         = 40 (scf/bbl) * 1000 (BOPD)*1/24 (hrs/day) *1/385 scf/lb-mol * 50 lb/lb-mol *  8760 hr/yr * 1/2000 lbs/ton * 1/100
         = 948.05 tpy 
Technical Disclaimer
This document is intended to help you accurately determine produced water storage tank flash, working and standing  emissions. It does not supersede or replace any state or federal law, rule, or regulation. This guidance reflects the current understanding of how these units work and how they generate emissions, how they are monitored or tested, and what data are available for emissions determination, may change over time as the AQB continue scientific studies and as new information becomes available. The AQB welcome any data, information, or feedback that may improve our understanding of   produced water storage tank flash, working and standing emissions and thereby further improve determinations within the emissions inventory. The calculation methods represented are intended as an emissions calculation aid; alternate calculation methods may be equally acceptable if they are based upon, and adequately demonstrate, sound engineering assumptions or data. If you have a question regarding the acceptability of a given emissions determination method, contact the Permitting Section at 505-476-4300.
INPUTS    
Constraints      
API Gravity
API
16
<API>
58
0API
Separator Pressure (psig)
P
50
<P+Patm>
5250
psia
Separator Temp. (0F)
Ti
70
<Ti>
295
0F
Separator Gas Gravity at Initial Condition
SGi
0.56
<SGi>
1.18
MW/28.97
Barrels of Water/Day (BOPD)
Q
None
<Q>
None
BOPD
Tank Gas MW
MW
18
<MW>
125
lb/lb-mole
VOC Fraction of Tank Gas
VOC
0.5
<VOC>
1.00
Fraction
Atmospheric Pressure (psia)
Patm
20
<Rs>
2070
scf/bbl
SGx = Dissolved gas gravity at Separator pressure = SGi [1.0+0.00005912*API*Ti*Log(Pi/114.7)]         
Vasquez-Beggs Methodology
Rs   =   (C1 * SGx * Pi^C2) exp ((C3 * API) / (Ti + 460)) for P + Patm
THC =	Rs * Q * MW * 1/385 scf/lb-mole * 365 D/Yr * 1 ton/2000 lbs
VOC =	THC * Frac. of C3+ in the Stock Tank Vapor
Constants
   0API Gravity 
0APTI
<30
≥30
Given0API   
C1
0.0362
0.0178
C2
1.0937
1.187
C3
25.724
23.931
Vertical Fixed Roof (VFR) Water Tanks VOC Working & Standing Emissions Calculations Form
Select Tanks W & S Emission Calculation Method
Select flash emission calculation method by clicking on the appropriate box.
ProMax Produced Water Tanks W & S Emission Calculations
 (Assumes W & S emissions are 1% of the emissions calculated based on oil properties and entered as uncontrolled emissions)  
Please attach the ProMAX printout with all input data provided along with the calculated emissions. Enter the uncontrolled VOC emissions below. If the tank vapors are routed to a flare, enclosed combustion device, vapor combustion unit, vapor recovery unit or thermal oxidizer select the appropriate VOC destruction method below along with selected VOC destruction efficiency supported by manufacturer specifications submitted with the application.
Tanks VOC Control Method
Capture Efficiency
Represent Uncaptured and/or Controlled VOC's at Tanks
VOC Control Method
Represent VRU/ULPC Downtime Emissions at Tanks
VOC Destruction Efficiency
Represent VOC Controlled Emissions at Tanks*
     Total VOC W & S Emissions From Produced Water Storage Tanks Calculated with ProMax                
Add/Remove Rows
Tank ID  
 VOC Uncontrolled Emissions  
VOC Emissions after Control 
 VOC Emissions at the Tanks  
Up To 10 Units
pph
tpy
pph*
tpy*
pph
tpy
Totals  
* Emissions only represented at tanks if "Yes" is selected to represent emissions at tanks.
Tanks 4.09d Working & Standing VOC Emissions for (VFR) Produced Water Storage Tank(s) (Assumes W & S emissions are 1% of the emissions calculated based on oil properties and entered as uncontrolled emissions) 
Please attach the Tanks 4.09d printout with all input data provided along with the calculated emissions. Enter the uncontrolled VOC emissions below. If the tank vapors are routed to a flare, enclosed combustion device, vapor combustion unit, vapor recovery unit or thermal oxidizer select the appropriate VOC destruction method below along with selected VOC destruction efficiency supported by manufacturer specifications submitted with the application.
Tanks VOC Control Method
Capture Efficiency
Represent Uncaptured and/or Controlled VOC's at Tanks
VOC Control Method
Represent VRU/ULPC Downtime Emissions at Tanks
VOC Destruction Efficiency
Represent VOC Controlled Emissions at Tanks*
     Total VOC W & S Emissions From Produced Water Storage Tanks Calculated with Tanks 4.09d                
Add/Remove Rows
Tank ID  
 VOC Uncontrolled Emissions  
VOC Emissions after Control 
 VOC Emissions at the Tanks  
Up To 10 Units
  
pph
tpy
pph*
tpy*
pph
tpy
Totals  
* Emissions only represented at tanks if "Yes" is selected to represent emissions at tanks.
AP-42 Chapter 7.1 Working and Standing Produced Water Tanks Air Emissions Calculations Form
Tank Parameters
Shell Diameter
D
ft
Shell Height
Hs
ft
Max. Liquid Height
HLM
ft
Roof Type
Cone Roof Slope
SR
ft/ft
Paint Color
Paint Condition
Paint Solar Absorbance
a
Heated Tanks
Y/N
Breather Vent Pressure Setting
PBP
psia
Breather Vent Vacuum Setting
PBV
psia
Operational Parameters
Throughput
bbl/day
Throughput
Q
bbl/year
Throughput
gal/year
Low Liquid Level
HLL
ft
High Liquid Level
HLH
ft
Change in Liquid level
HLC
ft
Throughput Adjustment Factor
Adj. Throughput
bbl/year
Adj. Throughput
gal/year
Max. Fill Rate
MFR
bbl/hr
Universal Gas Constant
R
psia ft3/lb-mol oR
Materials & Environment Properties
Vapor Molecular Wt
Mv
lb/lb-mol
API Gravity
API
o API
Reid Vapor Pressure
RVP
psi
Product Factor
KP
Daily Max. Ambient Temperature
TAX
o F
Daily Min. Ambient Temperature
TAN
o  F
Solar Insolation
I
BTU/ft2 d
Atmospheric Pressure
PA
psia
     Total VOC Working & Standing Emissions From Produced Water Storage Tanks                   
Add/Remove Rows
Tank ID  
 VOC Uncontrolled Emissions  
VOC Emissions after Control
 VOC Emissions at the Tanks  
Up To 10 Units
  
pph
tpy
pph*
tpy*
pph
tpy
Totals  
Tanks VOC Control Method
Capture Efficiency
Uncaptured and/or Controlled VOC's at Tanks
VOC Control Method
Represent VRU/ULPC Downtime Emissions at Tanks
VOC Destruction Efficiency
Represent VOC Controlled Emissions at Tanks*
E & P Tanks Working and Standing Emissions
 
The working and standing emissions from the tanks are included in the E & P Tanks flash emission  form.
AP 42 Chpt. 7.1 TOTAL  WORKING AND STANDING LOSSES (https://www3.epa.gov/ttn/chief/ap42/ch07/final/c07s01.pdf)
Tanks 4.09d Working & Standing VOC Emissions for (VFR) Produced Water Storage Tank(s) (Assumes W & S emissions are 1% of the emissions calculated based on oil properties)
         LT=LS+LW   LT =   
                                                                        LT=Total Standign & Working  Storage Loss, lb/yr
                                                                                          Ls=standing storage loss, lb/yr
         STANDING LOSS                                                                        LW=working storage loss, lb/yr
                  LS=365(Vv)(Wv)(KE)(Ks)                                     eqn. 1-2                  VV=Vapor space volume,ft3
                  LS=                                                                WV=stock vapor density, lb/ft3
                           Vv=[πD2/4](Hv)                                     eqn. 1-3                  KE= vapor space expansion factor
                           Vv=                                              Ks=vented vapor saturation factor 
                           Hvo=Hs-HL+HRO                                     eqn. 1-15                  365=constant, # of events/yr
                           Hvo=                                              D=tank diameter,ft(for vertical tanks only)
                                    HL=(HLH-HLL)/2                                             HVO= vapor space outage, ft
                                    HL=                                             HL= liquid height, ft
                                    if cone roof, HRO=1/3(RS)                  eqn 1-16                  Hs=tank shell height, ft
                                    if dome roof, HRO=0.137 * HR                  eqn 1-18                  Note=use eqn. 1-13 for horizontal tanks)                                                                                          
                                             HRO= 1/3(HR)                                    
                                             HRO=                                             HRO=roof outage, ft (for Dome Assumes RR=D)
                                                                                          SR=cone roof slope,ft/ft; if unknown use .0625
                                             If cone roof, HR=(SR)(RS)                           Rs=tank shell radius
                                             if dome roof, HR= 0.268 * Rs                  eqn 1-19         RR=tank dome radius, ft (for Dome Assumes RR=D)
                                                               HR=(SR)(Rs)         eqn 1-17         
                                                               HR= 
                                                                        Rs=D/2
                                                                        RS=                           
                           Wv=(MvPvA)/(R)(TLA)                                     eqn. 1-21         
                           Wv=                                             PVA= vapor pressure at daily avg. liq. Surface temp,psia
                           PVA=exp{[(2799/((TLA-460) +459.6))-2.227] * log10(RVP)-(7261/((TLA-460) +459.6))+12.82}  Eqn. p 7.1-56 for crude oils (TLA converted to  °F)
                                    PVA=                                                      Wv=vapor weight density, lb/ft3
                                    TLA=0.44(TAA)+0.56(TB)+0.0079(α)(l) equation 1-26                  Mv=vapor molecular weight,lb/lb-mole
                                    TLA=                            R=ideal gas constant,10.731psia ft3/lb-mole °R
                                             TAA=(TAX + TAN)/2                  eqn. 1-27                  TLA=daily average liquid surface T, °R
                                             TAA=                   TAA=daily average ambient T,  °R
                                             TB= (TAA + 6*a-1)                  eqn. 1-27                  TB=liquid bulk temperature, °R
                                             TB= 
                           KE=(ΔTv/TLA)+[(ΔPV-ΔPB)/(PA-PVA)]                   eqn. 1-7                  ΔTv=daily vapor temp. range  °R
                           KE=                                     ΔTA=daily ambient temperature range  °R
                                    ΔTv=0.72(ΔTA)+0.028(a)(I)                   eqn. 1-8                  a=tank paint solar absorptance, Table 7.1-6
                                    ΔTv=                           I=daily solar insolation factor,Btu/ft2; Table7.1-7
                                             ΔTA=TAX-TAN                   eqn. 1-12                  TAX=daily max. ambient temp. range  °R Table 7.1-7
                                              ΔTA=                   TAN=daily min. ambient temp,  °R Table 7.1-7
                                    ΔPv=PVX-PVN                            eqn. 1-9
                                    ΔPv= 
                                    PVX=exp{[(2779/((TLX-460) +459.6))-2.227]*log10(RVP)-(7261/((TLX-460) +459.6))+12.8}    Eqn. from pg 7.1-56 (TLX converted to  °F)
                                             PVX=          
                                                      TLX= TLA + 0.25 * ΔTv                  eqn. from Pg 7.1-57                  TLX =Daily Max Liquid Surface Temp °R
                                                      TLX= 
                                    PVN=exp{[(2799/((TLN-460)+459.6 ))-2.227]*log10(RVP)-(7261/((TLN-460) +459.6))+12.82}   Eqn. from pg 7.1-56 (TLN converted to  °F)
                                             PVN=                                     RVP= Reid vapor pressure
                                                      TLN= TLA - 0.25 * ΔTv                  eqn. from Pg 7.1-57                  TLN =Daily Min Liquid Surface Temp °R
                                                      TLN=  
                                    ΔPB=PBP-PBV                                     eqn. 1-11         ΔPv= daily vapor pressure range, psia         
                                    ΔPB=                             Pvx= vapor pressure at the daily max liq. Surface temp,psia
                           Ks=1/[1+(0.053)(PVA)(HVO)]                           eqn. 1-20                  PVN=vapor pressure at the daily min. liq. surface temp, psia                  
                           Ks=                                     ΔPB=breather vent pressure setting range, psig                           
                                                                                          PBP= breather vent pressure setting, psig assume 0.03                  
         WORKING LOSS                                                                        PBV= breather vent vacuum setting,psig assume -0.03
                  Lw=0.0010(Mv)(PVA)(Q)(KN)(KP)                                     eqn. 1-29                  Ks=vented vapor sat. factor         
                  Lw=                                             PVA=vapor pressure at daily liquid surface T, psia Figure 7.1-13a         
                           Q=BBL/year                                             Hvo= vapor space outage, eqn 1-15         
                           If turnovers>36, KN=(180+N)/6N                                    0.053= constant                  
                           If turnovers≤36, KN=1                                             N=turnovers per period
                  KN=
                  N=                                             KP=product  factor (for crude oils KP = 0.75,Others KP =1)
                  Maximum Hourly Working Loss                                             Based on PVX @TLX &  N=1 and MFR=maximum fill rate
                  LWMAX=0.001(MV)(PVX)(MFR)(KN)(KP)
                  LWMAX=
Vertical Fixed Roof (VFR) Produced Water Storage Tanks Air Emissions Calculations Form
 Under Development
 
Please submit all required calculations and supporting documentation for all flash and working and standing emissions for all VFR water storage tanks in Sections 5 & 6 of the application.
Select Appropriate AP-42 Petroleum Liquid Loading Methodology & Enter appropriate information in the green boxes below changing default values as appropriate. 
Emissions From Loading Produced Water Liquids
Select Emission Source - From AP-42 Table 5.2-5
Select Appropriate AP-42 Petroleum Liquid Loading Methodology Below* 
Total VOC Emissions From Loading Produced Water Liquids Based On % Oil in Water Selected Above
Pollutant
Uncontrolled Emissions (pph)
Uncontrolled Emissions (tpy)
VOC
Footnote: * All emission factors based on AP-42, 5.2-4 Equation 1 or AP-42 Table 5.2-5  (July 2008); See reverse side for calculation notes
Calculation Tool for Emissions From Loading Produced Water Liquids 
Emissions based on AP-42, 5.2-4 Equation 1 (July 2008) or AP-42, Table 5.2-5      
https://www3.epa.gov/ttn/chief/ap42/ch05/final/c05s02.pdf
AP-42 5.2-4 Equation 1 
Emissions from loading produced water liquids can be estimated (with a probable error of ±30 percent)4 using the following expression:
          Equation 1                  LL =12.46 * SPM/T
where:
         LL = loading loss, pounds per 1000 gallons (lb/103 gal) of liquid loaded (assumes 1% oil in water)
         S = a saturation factor (see Table 5.2-1 reproduced below))
         P = true vapor pressure of liquid loaded, pounds per square inch absolute (psia) (see Section 7.1, "Organic Liquid 
                Storage Tanks")
         M = molecular weight of vapors, pounds per pound-mole (lb/lb-mole) (see Section 7.1, "Organic Liquid Storage
                  Tanks")
         T = temperature of bulk liquid loaded, °R (°F + 460) 
 VOC  pph         = (12.46*0.6*7.0 (psia)*50 (lb/lb-mole)/550°R)/1000 (gal) * 8400 (gal/hr) * 0.01 (1% oil in water)
                  = 39.96 lb/hr
 VOC tpy         = (12.46*0.6*4.5 (psia)*50 (lb/lb-mole)/525°R)/1000 * 1533000 (gal/hr) * 1/2000 (ton/lbs) * 0.01 (1% oil in water)
                  = 2.46 tpy
 
Table 5.2-1. SATURATION (S) FACTORS FOR CALCULATING PETROLEUM LIQUID LOADING LOSSES    
Cargo Carrier
Mode of Operation
S Factor
Tank trucks and rail tank cars
Submerged loading of a clean cargo tank
0.5
Submerged loading: dedicated normal service
0.6
Submerged loading: dedicated vapor balance service
1.0
Splash loading of a clean cargo tank
1.45
Splash loading: dedicated normal service
1.45
Splash loading: dedicated vapor balance service
1.0
Marine vesselsa
Submerged loading: ships
0.2
Submerged loading: barges
0.5
a   For products other than gasoline and crude oil. For marine loading of gasoline, use factors from Table 5.2-2. For marine Loading of crude oil, use Equations 2 and 3 and Table 5.2-3.    
Technical Disclaimer This document is intended to help you accurately determine truck loading produced water emissions. It does not supersede or replace any state or federal law, rule, or regulation. This guidance reflects the current understanding of how truck loading operations work and how it generates emissions, how it is monitored or tested, and what data are available for emissions determination, may change over time as the AQB continue scientific studies and as new information becomes available. The AQB welcome any data, information, or feedback that may improve our understanding of truck loading produced water emissions and thereby further improve determinations within the emissions inventory. The calculation methods represented are intended as an emissions calculation aid; alternate calculation methods may be equally acceptable if they are based upon, and adequately demonstrate, sound engineering assumptions or data. If you have a question regarding the acceptability of a given emissions determination method, contact the Permitting Section at 505-476-4300.
Table 5.2-5 TOTAL UNCONTROLLED ORGANIC EMISSION FACTORS FOR PETROLEUM LIQUID RAIL TANK CARS AND TANK TRUCKS
 
Emission Source
Mode of Operation
Crude Oil (lb/1000 gal transferred)b
Loading Operationsc
Submerged loading: dedicated normal service
2
Submerged loading: dedicated vapor balance service
3
Splash loading: dedicated normal service
5
Splash loading: dedicated vapor balance service
3
a Reference 2. ……VOC factors for crude oil can be assumed to be 15% lower than the total organic factors, to account for the methane and ethane content of crude oil evaporative emissions. All other products should be assumed to have VOC factors equal to total organics; b The example crude oil has an RVP of 34 kPa (5 psia); c Loading emission factors are calculated using Equation 1 for a dispensed product temperature of 16°C (60°F). In the absence of specific inputs for Equations 1 , the typical evaporative emission factors presented in Tables 5.2-5 should be used. It should be noted that, although the crude oil used to calculate the emission values presented in this tables has an RVP of 5, the RVP of crude oils can range from less than 1 up to 10. In areas where loading and transportation sources are major factors affecting air quality, it is advisable to obtain the necessary parameters and to calculate emission estimates using Equations 1.
AP-42 Table 5.2-5  (assumes 1% oil in water)                  
VOC  pph         = (2lb/1000 (gal) * ((100-15)/100) * 8400 (gal/hr)  * 0.01 (1% oil in water) = 0.168 pph
VOC  tpy         = (2lb/1000 (gal) * ((100-15)/100) * 100 (BOPD) * 42 (gal/bbl) * 365 (days/yr) * 1/2000 (ton/lb)  * 0.01 (1% oil in water) = 0.0153 tpy
Indicate in Box Below What Emission Units the Enclosed Combustion Device is Controlling
Pollutant
Uncontrolled Emissions (pph)
Uncontrolled Emissions  (tpy)
Field Gas To ECD Emissions (pph)
Field Gas To ECD Emissions (tpy)
Pilot Gas  ECD Emissions2 (pph)
Pilot Gas  ECD Emissions2 (tpy)
Total ECD Emissions (pph)
Total ECD Emissions (tpy)
NOx*
CO*
VOC*
SO2#
H2S+
Total Emissions From Enclosed Combustion Device
See reverse side for calculation notes.
1) Based on representative gas analysis which must be submitted with application; 
2) Assumes pilot gas has a negligible amount of  VOC & 0.25 grains H2S/100scf;
*) Emission factors for NOx, CO & VOC  based on AP-42, Table 13.5-1, (Dec. 2015) or TCEQ RG-360A/11 (February 2012)
#) Assumes  H2S is converted to SO2 at selected control efficiency; SO2 emissions based on mass balance;
+) Assumes H2S Destruction Efficiency equals flare destruction efficiency; 
Enclosed Combustion Device (ECD)
Enter information in green boxes below changing default values as appropriate.
Calculation Tool for Enclosed Combustion Device Emissions for Oil & Gas Production Sites 
All emission factors based on AP-42, Table 1.4-1, Table 1.4-2 and Table 1.4-3 (July 1998)      
https://www3.epa.gov/ttn/chief/ap42/ch01/final/c01s04.pdf
 
1) Information included in calculation tool must be based on representative gas analysis which must be submitted with  
     application; 
2) Assumes pilot gas has a negligible amount of VOC's and 0.25 grains H2S/100 scf;
3) SO2 calculations assumes H2S is converted to SO2 at selected control efficiency; SO2 emissions based on mass balance;
4) H2S calculations assume H2S Destruction Efficiency equals thermal oxidizer destruction efficiency; 
 
Sample Calculations
NOx pph          = hourly gas routed to TO (MMScf/hr) * NOx Emission factor (lbs/MMScf) * Field Gas Heat Rate/1020 Btu/scf )
                  = 1(MMScf/hr) * 100 (lbs/MMScf) * 1200 (Btu/scf)/1020 (Btu/scf)
                  = 117.65 lbs/hr
 
NOx tpy         = annual gas routed to TO (MMScf/yr) * NOx Emission factor (lbs/MMScf) * Field Gas Heat Rate/1020 (Btu/scf )
                      * 1 (ton)/2000 (lbs)
                  = 1 (MMBtu/yr) * 100 (lb/MMScf) *  1200 (Btu/scf)/1020 (Btu/scf) * 1/2000 (lbs/ton)
                  = 0.059 tpy 
 
SO2 pph         = Hourly Gas Stream to TO (MMScf/hr) * 1000000/1 (scf/MMScf) * Field Gas mol Fraction of H2S (mol H2S/lb
                      -mol)/100 * 1/Universal Gas Constant 385 scf/lb-mole @ 60oF, 1 atm * Conversion Rate of H2S to SO2  lb-
                      mol SO2/lb-mol H2S * Molecular Weight of Sulfur Dioxide (64 lb SO2/lb-mol SO2)
                  = 1 MMScf/hr * 1000000/1 (Scf/MMScf) * 0.1 mol H2S* 1/385 scf/lb-mole * 0.98  lb-mol SO2/lb-mol H2S * 64  
                          lb/lb-mol
 
Residual 
H2S pph         = Hourly Gas Stream to TO (MMScf/hr) * 1000000/1 (scf/MMScf) *  Field Gas mol Fraction of H2S (mol H2S/
                      lb-mol)/100 *  1/Universal  Gas Constant 385 scf/lb-mole @ 60oF, 1 atm * (100-(Flare Control
                      Efficiency))/100) * Molecular Weight of Hydrogen Sulfide (34 lb H2S/lb-mol H2S)
                  = 1 MMScf/hr * 1000000/1 (Scf/MMScf) * 0.1 mol H2S* 1/385 scf/lb-mole * (100-98%/100) * 34 lb/lb-mol
Technical Disclaimer This document is intended to help you accurately determine enclosed combustion device emissions. It does not supersede or replace any state or federal law, rule, or regulation. This guidance reflects the current understanding of how these combustion units work and how they generate emissions, how they are monitored or tested, and what data are available for emissions determination, may change over time as the AQB continue scientific studies and as new information becomes available. The AQB welcome any data, information, or feedback that may improve our understanding of  enclosed combustion device emissions and thereby further improve determinations within the emissions inventory. The calculation methods represented are intended as an emissions calculation aid; alternate calculation methods may be equally acceptable if they are based upon, and adequately demonstrate, sound engineering assumptions or data. If you have a question regarding the acceptability of a given emissions determination method, contact the Permitting Section at 505-476-4300.
Indicate in Box Below What Emission Units the Enclosed Combustion Device is Controlling
Pollutant
Uncontrolled Emissions (pph)
Uncontrolled Emissions  (tpy)
Field Gas To ECD Emissions (pph)
Field Gas To ECD Emissions (tpy)
Pilot Gas  ECD Emissions2 (pph)
Pilot Gas  ECD Emissions2 (tpy)
Total ECD Emissions (pph)
Total ECD Emissions (tpy)
NOx*
CO*
VOC*
SO2#
H2S+
Total Emissions From Enclosed Combustion Device
See reverse side for calculation notes.
1) Based on representative gas analysis which must be submitted with application; 
2) Assumes pilot gas has a negligible amount of  VOC & 0.25 grains H2S/100scf;
*) Emission factors for NOx, CO & VOC  based on AP-42, Table 13.5-1, (Dec. 2015) or TCEQ RG-360A/11 (February 2012)
#) Assumes  H2S is converted to SO2 at selected control efficiency; SO2 emissions based on mass balance;
+) Assumes H2S Destruction Efficiency equals flare destruction efficiency; 
Enclosed Combustion Device (ECD)
Enter information in green boxes below changing default values as appropriate.
Indicate in Box Below What Emission Units the Flare is Controlling
Pollutant
Uncontrolled Emissions (pph)
Uncontrolled Emissions  (tpy)
Field Gas To Flare Emissions (pph)
Field Gas To Flare Emissions (tpy)
Pilot Gas  Flare Emissions2 (pph)
Pilot Gas  Flare Emissions2 (tpy)
Total Flare Emissions (pph)
Total Flare Emissions (tpy)
NOx*
CO*
VOC*
SO2#
H2S+
Total Emissions From Flare
See reverse side for calculation notes.
1) Based on representative gas analysis which must be submitted with application; 
2) Assumes pilot gas has a negligible amount of  VOC & 0.25 grains H2S/100scf;
*) Emission factors for NOx, CO & VOC  based on AP-42, Table 13.5-1, (Dec. 2015) or TCEQ RG-360A/11 (February 2012)
#) Assumes  H2S is converted to SO2 at selected control efficiency; SO2 emissions based on mass balance;
+) Assumes H2S Destruction Efficiency equals flare destruction efficiency; 
Flare
Enter information in green boxes below changing default values as appropriate.
See reverse side for calculation notes.
1) Based on representative gas analysis which must be submitted with application;  2) Assumes pilot gas has a negligible amount of  VOC & 0.25 grains H2S/100scf;  *) Emission factors for NOx, CO & VOC  based on AP-42, Table 13.5-1, (Dec. 2015) or TCEQ RG-360A/11 (February 2012); #) Assumes  H2S is converted to SO2 at selected control efficiency; SO2 emissions based on mass balance;
 +) Assumes H2S Destruction Efficiency equals flare destruction efficiency; 
Flare
Enter information in green boxes below changing default values as appropriate.
Gas Stream 1
Gas Stream 2
Gas Stream 3
Gas Stream 1
Gas Stream 2
Gas Stream 3
Emission Unit ID
Hourly Gas Routed to Flare (MMBtu/hr)
Hourly Gas Stream to Flare (Mscf/hr)
Annual Gas Routed to Flare (MMBtu/yr)
Annual Gas Stream to Flare (MMscf/yr)
Pilot Gas Routed to Flare (MMBtu/hr)
Max. Heat Value of Gas (Btu/scf)
Gas MW (lb/lbmol)
Field Gas Mol Fraction (lbmol H2S/lb-mol)
Gas Pressure (psia)
Field Gas Sulfur Content  (S grains/100 scf)
Gas Temperature (oF)
Pilot Gas to Flare (Mscf/hr)
Field Gas H2S Wt.% to Flare (%)
Max. Heat Value Pilot Gas (Btu/scf)
Flare Control Efficiency
Pilot Gas Sulfur Content  (S grains/100 scf)
Total VOC wt.% to Flare (%)1
Source of Flare Emission Factors
Safety Factor Applied to Total Emissions (%)
Use Highest NOx & CO Emission Factors From AP-42 or TCEQ
Total Emissions to Flare
Pollutant
NOx    
CO    
VOC    
SO2    
H2S    
Gas Streams to Flare
1
2
3
1
2
3
1
2
3
1
2
3
1
2
3
Uncontrolled  (pph)
Uncontrolled  (tpy)
Field Gas  (pph)
Field Gas (tpy)
Pilot Gas  (pph)
Pilot Gas (tpy)
Subtotal Flare  (pph)
Subtotal Flare (tpy)
Total Flare  (pph)
Total Flare (tpy)
Calculation Tool for Flare Emissions for Oil & Gas Production Sites 
All emission factors based on AP-42, Emission factors for NOx, CO & VOC, Table 13.5-1, (December 2016);
https://www3.epa.gov/ttn/chief/ap42/ch13/final/C13S05_12-13-16.pdf or https://www.tceq.texas.gov/assets/public/comm_exec/pubs/rg/rg360/rg36011/rg-360a.pdf
 
1) Information included in calculation tool must be based on representative gas analysis which must be submitted with  
     application; 
2) Assumes pilot gas used has a negligible amount of VOC's and 0.25 grains H2S/100 scf;
3) SO2 calculations assumes H2S is converted to SO2 at selected control efficiency; SO2 emissions based on mass balance;
4) H2S calculations assume H2S Destruction Efficiency equals flare destruction efficiency; 
 
Sample Calculations
NOx pph          = hourly gas routed to flare (MMBtu/hr) * NOx Emission factor (lbs/MMBtu)
                  = 1(MMBtu/hr) * 0.068 (lbs/MMBtu)
                  = 0.068 lbs/hr
 
NOx tpy         = annual gas routed to flare (MMBtu/yr) * NOx Emission factor (lbs/MMBtu) * 1/lbs/ton)
                  = 1000 (MMBtu/yr) * 0.068 (lb/MMBtu) * 1/2000 (lbs/ton)
                  = 0.034 tpy 
 
SO2 pph         = Hourly Gas Stream to flare (MMScf/hr) * 1000000/1 (scf/MMScf) * Field Gas mol Fraction of H2S (mol H2S/lb
                      -mol)/100 * 1/Universal Gas Constant 385 scf/lb-mole @ 60oF, 1 atm * Conversion Rate of H2S to SO2  lb-
                      mol SO2/lb-mol H2S * Molecular Weight of Sulfur Dioxide (64 lb SO2/lb-mol SO2)
                  = 1 MMScf/hr * 1000000/1 (Scf/MMScf) * 0.1 mol H2S* 1/385 scf/lb-mole * 0.95  lb-mol SO2/lb-mol H2S * 64  
                          lb/lb-mol
 Residual 
H2S pph         = Hourly Gas Stream to flare (MMScf/hr) * 1000000/1 (scf/MMScf) *  Field Gas mol Fraction of H2S (mol H2S/
                      lb-mol)/100 *  1/Universal  Gas Constant 385 scf/lb-mole @ 60oF, 1 atm * (100-(Flare Control
                      Efficiency))/100) * Molecular Weight of Hydrogen Sulfide (34 lb H2S/lb-mol H2S)
                  = 1 MMScf/hr * 1000000/1 (Scf/MMScf) * 0.1 mol H2S* 1/385 scf/lb-mole * (100-95%/100) * 34 lb/lb-mol
Technical Disclaimer
This document is intended to help you accurately determine flares, enclosed combustion devices and vapor combustion units emissions. It does not supersede or replace any state or federal law, rule, or regulation. This guidance reflects the current understanding of how these combustion units work and how they generate emissions, how they are monitored or tested, and what data are available for emissions determination, may change over time as the AQB continue scientific studies and as new information becomes available. The AQB welcome any data, information, or feedback that may improve our understanding of  flares, enclosed combustion devices and vapor combustion units emissions and thereby further improve determinations within the emissions inventory. The calculation methods represented are intended as an emissions calculation aid; alternate calculation methods may be equally acceptable if they are based upon, and adequately demonstrate, sound engineering assumptions or data. If you have a question regarding the acceptability of a given emissions determination method, contact the Permitting Section at 505-476-4300.
Flare, Vapor Combustion Devices & Enclosed Combustion Devices Emission Factors
Contaminant
Assist Type
Waste Gas Stream Heat Value (Btu/scf)
AP-42 Emission Factor (lb/MMBtu)
TCEQ Emission Factor (lb/MMBtu)
NOx
Steam
≥1000
0.068
0.0485
Steam
<1000
0.068
0.068
Air or Unassisted
≥1000
0.068
0.138
Air or Unassisted
<1000
0.068
0.0641
CO
Steam
≥1000
0.31
0.3503
Steam
<1000
0.31
0.3465
Air or Unassisted
≥1000
0.31
0.2755
Air or Unassisted
<1000
0.31
0.5496
VOC
Air & Steam Assist
≥300
0.66
Indicate in Box Below What Emission Units the Flare is Controlling
Pollutant
Uncontrolled Emissions (pph)
Uncontrolled Emissions  (tpy)
Field Gas To Flare Emissions (pph)
Field Gas To Flare Emissions (tpy)
Pilot Gas  Flare Emissions2 (pph)
Pilot Gas  Flare Emissions2 (tpy)
Total Flare Emissions (pph)
Total Flare Emissions (tpy)
NOx*
CO*
VOC*
SO2#
H2S+
Total Emissions From Flare
See reverse side for calculation notes.
1) Based on representative gas analysis which must be submitted with application; 
2) Assumes pilot gas has a negligible amount of  VOC & 0.25 grains H2S/100scf;
*) Emission factors for NOx, CO & VOC  based on AP-42, Table 13.5-1, (Dec. 2015) or TCEQ RG-360A/11 (February 2012)
#) Assumes  H2S is converted to SO2 at selected control efficiency; SO2 emissions based on mass balance;
+) Assumes H2S Destruction Efficiency equals flare destruction efficiency; 
Flare
Enter information in green boxes below changing default values as appropriate.
See reverse side for calculation notes.
1) Based on representative gas analysis which must be submitted with application;  2) Assumes pilot gas has a negligible amount of  VOC & 0.25 grains H2S/100scf;  *) Emission factors for NOx, CO & VOC  based on AP-42, Table 13.5-1, (Dec. 2015) or TCEQ RG-360A/11 (February 2012); #) Assumes  H2S is converted to SO2 at selected control efficiency; SO2 emissions based on mass balance;
 +) Assumes H2S Destruction Efficiency equals flare destruction efficiency; 
Flare
Enter information in green boxes below changing default values as appropriate.
Gas Stream 1
Gas Stream 2
Gas Stream 3
Gas Stream 1
Gas Stream 2
Gas Stream 3
Emission Unit ID
Hourly Gas Routed to Flare (MMBtu/hr)
Hourly Gas Stream to Flare (Mscf/hr)
Annual Gas Routed to Flare (MMBtu/yr)
Annual Gas Stream to Flare (MMscf/yr)
Pilot Gas Routed to Flare (MMBtu/hr)
Max. Heat Value of Gas (Btu/scf)
Gas MW (lb/lbmol)
Field Gas Mol Fraction (lbmol H2S/lb-mol)
Gas Pressure (psia)
Field Gas Sulfur Content  (S grains/100 scf)
Gas Temperature (oF)
Pilot Gas to Flare (Mscf/hr)
Field Gas H2S Wt.% to Flare (%)
Max. Heat Value Pilot Gas (Btu/scf)
Flare Control Efficiency
Pilot Gas Sulfur Content  (S grains/100 scf)
Total VOC wt.% to Flare (%)1
Source of Flare Emission Factors
Safety Factor Applied to Total Emissions (%)
Use Highest NOx & CO Emission Factors From AP-42 or TCEQ
Total Emissions to Flare
Pollutant
NOx    
CO    
VOC    
SO2    
H2S    
Gas Streams to Flare
1
2
3
1
2
3
1
2
3
1
2
3
1
2
3
Uncontrolled  (pph)
Uncontrolled  (tpy)
Field Gas  (pph)
Field Gas (tpy)
Pilot Gas  (pph)
Pilot Gas (tpy)
Subtotal Flare  (pph)
Subtotal Flare (tpy)
Total Flare  (pph)
Total Flare (tpy)
Indicate in Box Below What Emission Units the Flare is Controlling
Pollutant
Uncontrolled Emissions (pph)
Uncontrolled Emissions  (tpy)
Field Gas To Flare Emissions (pph)
Field Gas To Flare Emissions (tpy)
Pilot Gas  Flare Emissions2 (pph)
Pilot Gas  Flare Emissions2 (tpy)
Total Flare Emissions (pph)
Total Flare Emissions (tpy)
NOx*
CO*
VOC*
SO2#
H2S+
Total Emissions From Flare
See reverse side for calculation notes.
1) Based on representative gas analysis which must be submitted with application; 
2) Assumes pilot gas has a negligible amount of  VOC & 0.25 grains H2S/100scf;
*) Emission factors for NOx, CO & VOC  based on AP-42, Table 13.5-1, (Dec. 2015) or TCEQ RG-360A/11 (February 2012)
#) Assumes  H2S is converted to SO2 at selected control efficiency; SO2 emissions based on mass balance;
+) Assumes H2S Destruction Efficiency equals flare destruction efficiency; 
Flare
Enter information in green boxes below changing default values as appropriate.
See reverse side for calculation notes.
1) Based on representative gas analysis which must be submitted with application;  2) Assumes pilot gas has a negligible amount of  VOC & 0.25 grains H2S/100scf;  *) Emission factors for NOx, CO & VOC  based on AP-42, Table 13.5-1, (Dec. 2015) or TCEQ RG-360A/11 (February 2012); #) Assumes  H2S is converted to SO2 at selected control efficiency; SO2 emissions based on mass balance;
 +) Assumes H2S Destruction Efficiency equals flare destruction efficiency; 
Flare
Enter information in green boxes below changing default values as appropriate.
Gas Stream 1
Gas Stream 2
Gas Stream 3
Gas Stream 1
Gas Stream 2
Gas Stream 3
Emission Unit ID
Hourly Gas Routed to Flare (MMBtu/hr)
Hourly Gas Stream to Flare (Mscf/hr)
Annual Gas Routed to Flare (MMBtu/yr)
Annual Gas Stream to Flare (MMscf/yr)
Pilot Gas Routed to Flare (MMBtu/hr)
Max. Heat Value of Gas (Btu/scf)
Gas MW (lb/lbmol)
Field Gas Mol Fraction (lbmol H2S/lb-mol)
Gas Pressure (psia)
Field Gas Sulfur Content  (S grains/100 scf)
Gas Temperature (oF)
Pilot Gas to Flare (Mscf/hr)
Field Gas H2S Wt.% to Flare (%)
Max. Heat Value Pilot Gas (Btu/scf)
Flare Control Efficiency
Pilot Gas Sulfur Content  (S grains/100 scf)
Total VOC wt.% to Flare (%)1
Source of Flare Emission Factors
Safety Factor Applied to Total Emissions (%)
Use Highest NOx & CO Emission Factors From AP-42 or TCEQ
Total Emissions to Flare
Pollutant
NOx    
CO    
VOC    
SO2    
H2S    
Gas Streams to Flare
1
2
3
1
2
3
1
2
3
1
2
3
1
2
3
Uncontrolled  (pph)
Uncontrolled  (tpy)
Field Gas  (pph)
Field Gas (tpy)
Pilot Gas  (pph)
Pilot Gas (tpy)
Subtotal Flare  (pph)
Subtotal Flare (tpy)
Total Flare  (pph)
Total Flare (tpy)
Indicate in Box Below What Emission Units the Vapor Combustion Unit is Controlling
Pollutant
Uncontrolled Emissions (pph)
Uncontrolled Emissions  (tpy)
Field Gas To VCU Emissions (pph)
Field Gas To VCU Emissions (tpy)
Pilot Gas  VCU Emissions2 (pph)
Pilot Gas  VCU Emissions2 (tpy)
Total VCU Emissions (pph)
Total VCU Emissions (tpy)
NOx*
CO*
VOC*
SO2#
H2S+
Total Emissions From Vapor Combustion Unit
See reverse side for calculation notes.
1) Based on representative gas analysis which must be submitted with application; 
2) Assumes pilot gas has a negligible amount of  VOC & 0.25 grains H2S/100scf;
*) Emission factors for NOx, CO & VOC  based on AP-42, Table 13.5-1, (Dec. 2015) or TCEQ RG-360A/11 (February 2012)
#) Assumes  H2S is converted to SO2 at selected control efficiency; SO2 emissions based on mass balance;
+) Assumes H2S Destruction Efficiency equals flare destruction efficiency; 
Vapor Combustion Unit (VCU)
Enter information in green boxes below changing default values as appropriate.
Calculation Tool for Vapor Combustion Unit Emissions for Oil & Gas Production Sites 
All emission factors based on AP-42, Table 1.4-1, Table 1.4-2 and Table 1.4-3 (July 1998)      
https://www3.epa.gov/ttn/chief/ap42/ch01/final/c01s04.pdf
 
1) Information included in calculation tool must be based on representative gas analysis which must be submitted with  
     application; 
2) Assumes pilot gas has a negligible amount of VOC's and 0.25 grains H2S/100 scf;
3) SO2 calculations assumes H2S is converted to SO2 at selected control efficiency; SO2 emissions based on mass balance;
4) H2S calculations assume H2S Destruction Efficiency equals thermal oxidizer destruction efficiency; 
 
Sample Calculations
NOx pph          = hourly gas routed to TO (MMScf/hr) * NOx Emission factor (lbs/MMScf) * Field Gas Heat Rate/1020 Btu/scf )
                  = 1(MMScf/hr) * 100 (lbs/MMScf) * 1200 (Btu/scf)/1020 (Btu/scf)
                  = 117.65 lbs/hr
 
NOx tpy         = annual gas routed to TO (MMScf/yr) * NOx Emission factor (lbs/MMScf) * Field Gas Heat Rate/1020 (Btu/scf )
                      * 1 (ton)/2000 (lbs)
                  = 1 (MMBtu/yr) * 100 (lb/MMScf) *  1200 (Btu/scf)/1020 (Btu/scf) * 1/2000 (lbs/ton)
                  = 0.059 tpy 
 
SO2 pph         = Hourly Gas Stream to TO (MMScf/hr) * 1000000/1 (scf/MMScf) * Field Gas mol Fraction of H2S (mol H2S/lb
                      -mol)/100 * 1/Universal Gas Constant 385 scf/lb-mole @ 60oF, 1 atm * Conversion Rate of H2S to SO2  lb-
                      mol SO2/lb-mol H2S * Molecular Weight of Sulfur Dioxide (64 lb SO2/lb-mol SO2)
                  = 1 MMScf/hr * 1000000/1 (Scf/MMScf) * 0.1 mol H2S* 1/385 scf/lb-mole * 0.98  lb-mol SO2/lb-mol H2S * 64  
                          lb/lb-mol
 
Residual 
H2S pph         = Hourly Gas Stream to TO (MMScf/hr) * 1000000/1 (scf/MMScf) *  Field Gas mol Fraction of H2S (mol H2S/
                      lb-mol)/100 *  1/Universal  Gas Constant 385 scf/lb-mole @ 60oF, 1 atm * (100-(Flare Control
                      Efficiency))/100) * Molecular Weight of Hydrogen Sulfide (34 lb H2S/lb-mol H2S)
                  = 1 MMScf/hr * 1000000/1 (Scf/MMScf) * 0.1 mol H2S* 1/385 scf/lb-mole * (100-98%/100) * 34 lb/lb-mol
Technical Disclaimer This document is intended to help you accurately determine vapor combustion unit  emissions. It does not supersede or replace any state or federal law, rule, or regulation. This guidance reflects the current understanding of how these combustion units work and how they generate emissions, how they are monitored or tested, and what data are available for emissions determination, may change over time as the AQB continue scientific studies and as new information becomes available. The AQB welcome any data, information, or feedback that may improve our understanding of  vapor combustion emissions and thereby further improve determinations within the emissions inventory. The calculation methods represented are intended as an emissions calculation aid; alternate calculation methods may be equally acceptable if they are based upon, and adequately demonstrate, sound engineering assumptions or data. If you have a question regarding the acceptability of a given emissions determination method, contact the Permitting Section at 505-476-4300.
Indicate in Box Below What Emission Units the Vapor Combustion Unit is Controlling
Pollutant
Uncontrolled Emissions (pph)
Uncontrolled Emissions  (tpy)
Field Gas To VCU Emissions (pph)
Field Gas To VCU Emissions (tpy)
Pilot Gas  VCU Emissions2 (pph)
Pilot Gas  VCU Emissions2 (tpy)
Total VCU Emissions (pph)
Total VCU Emissions (tpy)
NOx*
CO*
VOC*
SO2#
H2S+
Total Emissions From Vapor Combustion Unit
See reverse side for calculation notes.
1) Based on representative gas analysis which must be submitted with application; 
2) Assumes pilot gas has a negligible amount of  VOC & 0.25 grains H2S/100scf;
*) Emission factors for NOx, CO & VOC  based on AP-42, Table 13.5-1, (Dec. 2015) or TCEQ RG-360A/11 (February 2012)
#) Assumes  H2S is converted to SO2 at selected control efficiency; SO2 emissions based on mass balance;
+) Assumes H2S Destruction Efficiency equals flare destruction efficiency; 
Vapor Combustion Unit (VCU)
Enter information in green boxes below changing default values as appropriate.
Indicate in Box Below What Emission Units the Thermal Oxidizer is Controlling
Pollutant
Field Gas To TO Emissions (pph)
Field Gas To TO Emissions (tpy)
Pilot Gas  TO Emissions2 (pph)
Pilot Gas  TO Emissions2 (tpy)
Total TO Emissions (pph)
Total TO Emissions (tpy)
NOx*
CO*
VOC*
PM
SO2#
H2S+
Total Emissions From Thermal Oxidizer Unit
See reverse side for calculation notes.
1) Based on representative gas analysis which must be submitted with application;
2) Assumes pilot gas has a negligible amount of  VOC & 0.25 grains H2S/100scf;
*) Emission factors for NOx, CO & VOC  based on AP-42, Table 1.4-1, Table 1.4-2 and Table 1.4-3 (July 1998) 
#) Assumes  H2S is converted to SO2 at selected control efficiency; SO2 emissions based on mass balance;
+) Assumes H2S Destruction Efficiency equals TO destruction efficiency; 
Thermal Oxidizer Units (TO)
Enter information in green boxes below changing default values as appropriate.
Calculation Tool for Thermal Oxidizer Unit Emissions for Oil & Gas Production Sites 
All emission factors based on AP-42, Table 1.4-1, Table 1.4-2 and Table 1.4-3 (July 1998)      
https://www3.epa.gov/ttn/chief/ap42/ch01/final/c01s04.pdf
 
1) Information included in calculation tool must be based on representative gas analysis which must be submitted with  
     application; 
2) Assumes pilot gas has a negligible amount of VOC's and 0.25 grains H2S/100 scf;
3) SO2 calculations assumes H2S is converted to SO2 at selected control efficiency; SO2 emissions based on mass balance;
4) H2S calculations assume H2S Destruction Efficiency equals thermal oxidizer destruction efficiency; 
 
Sample Calculations
NOx pph          = hourly gas routed to TO (MMScf/hr) * NOx Emission factor (lbs/MMScf) * Field Gas Heat Rate/1020 Btu/scf )
                  = 1(MMScf/hr) * 100 (lbs/MMScf) * 1200 (Btu/scf)/1020 (Btu/scf)
                  = 117.65 lbs/hr
 
NOx tpy         = annual gas routed to TO (MMScf/yr) * NOx Emission factor (lbs/MMScf) * Field Gas Heat Rate/1020 (Btu/scf )
                      * 1 (ton)/2000 (lbs)
                  = 1 (MMBtu/yr) * 100 (lb/MMScf) *  1200 (Btu/scf)/1020 (Btu/scf) * 1/2000 (lbs/ton)
                  = 0.059 tpy 
 
SO2 pph         = Hourly Gas Stream to TO (MMScf/hr) * 1000000/1 (scf/MMScf) * Field Gas mol Fraction of H2S (mol H2S/lb
                      -mol)/100 * 1/Universal Gas Constant 385 scf/lb-mole @ 60oF, 1 atm * Conversion Rate of H2S to SO2  lb-
                      mol SO2/lb-mol H2S * Molecular Weight of Sulfur Dioxide (64 lb SO2/lb-mol SO2)
                  = 1 MMScf/hr * 1000000/1 (Scf/MMScf) * 0.1 mol H2S* 1/385 scf/lb-mole * 0.98  lb-mol SO2/lb-mol H2S * 64  
                          lb/lb-mol
 
Residual 
H2S pph         = Hourly Gas Stream to TO (MMScf/hr) * 1000000/1 (scf/MMScf) *  Field Gas mol Fraction of H2S (mol H2S/
                      lb-mol)/100 *  1/Universal  Gas Constant 385 scf/lb-mole @ 60oF, 1 atm * (100-(Flare Control
                      Efficiency))/100) * Molecular Weight of Hydrogen Sulfide (34 lb H2S/lb-mol H2S)
                  = 1 MMScf/hr * 1000000/1 (Scf/MMScf) * 0.1 mol H2S* 1/385 scf/lb-mole * (100-98%/100) * 34 lb/lb-mol
Technical Disclaimer This document is intended to help you accurately determine thermal oxidizer  emissions. It does not supersede or replace any state or federal law, rule, or regulation. This guidance reflects the current understanding of how these combustion units work and how they generate emissions, how they are monitored or tested, and what data are available for emissions determination, may change over time as the AQB continue scientific studies and as new information becomes available. The AQB welcome any data, information, or feedback that may improve our understanding of  thermal oxidizer emissions and thereby further improve determinations within the emissions inventory. The calculation methods represented are intended as an emissions calculation aid; alternate calculation methods may be equally acceptable if they are based upon, and adequately demonstrate, sound engineering assumptions or data. If you have a question regarding the acceptability of a given emissions determination method, contact the Permitting Section at 505-476-4300.
Indicate in Box Below What Emission Units the Thermal Oxidizer is Controlling
Pollutant
Field Gas To TO Emissions (pph)
Field Gas To TO Emissions (tpy)
Pilot Gas  TO Emissions2 (pph)
Pilot Gas  TO Emissions2 (tpy)
Total TO Emissions (pph)
Total TO Emissions (tpy)
NOx*
CO*
VOC*
PM
SO2#
H2S+
Total Emissions From Thermal Oxidizer Unit
See reverse side for calculation notes.
1) Based on representative gas analysis which must be submitted with application;
2) Assumes pilot gas has a negligible amount of  VOC & 0.25 grains H2S/100scf;
*) Emission factors for NOx, CO & VOC  based on AP-42, Table 1.4-1, Table 1.4-2 and Table 1.4-3 (July 1998) 
#) Assumes  H2S is converted to SO2 at selected control efficiency; SO2 emissions based on mass balance;
+) Assumes H2S Destruction Efficiency equals TO destruction efficiency; 
Thermal Oxidizer Units (TO)
Enter information in green boxes below changing default values as appropriate.
Uncontrolled VOC, HAP & CH6 Emissions
Controlled VOC, HAP & CH6 Emissions
Equipment Type
Servicea
EFb
PPH/Source
No. of Sources
 VOC PPH
VOC
TPY
HAP PPH
HAP TPY
CH6 PPH
CH6 TPY
Control Efficiency
VOC PPH
VOC TPY
HAP PPH
HAP TPY
CH6 PPH
CH6 TPY
Valves
Gas
Heavy Oil
Light Oil
Water/Oil
Subtotals
Pump Seals
Gas
Heavy Oil
Light Oil
Water/Oil
Subtotals
Connectors
Gas
Heavy Oil
Light Oil
Water/Oil
Subtotals
Flanges
Gas
Heavy Oil
Light Oil
Water/Oil
Subtotals
Open Ends
Gas
Heavy Oil
Light Oil
Water/Oil
Subtotals
Otherc
Gas
Heavy Oil
Light Oil
Water/Oil
Subtotals
Fugitive Volatile Organic Compounds (VOC), Total HAPs (HAP), Benzene (CH6) & Hydrogen Sulfide (H2S) Emissions             
Uncontrolled Total
Controlled Total            
VOC
Total HAP
CH6
H2S
VOC
Total HAP
CH6
H2S
Service
%VOC
%HAP
%CH6
%H2S
PPH
TPY
PPH
TPY
PPH
TPY
PPH
TPY
PPH
TPY
PPH
TPY
PPH
TPY
PPH
TPY
Gas
Heavy Oil
Light Oil
Water/Oil
Totals
Based on: 1995 Protocol for Equipment Leak Emission Estimates, Table 2.4 Version Date: 6/23/16; See next page for calculation notes.
Fill all green/blue boxes changing default values as appropriate.
Calculation Tool for Fugitive Emissions Oil & Gas Production
Protocol for Equipment Leak Emission Estimates (EPA-453/R-95-017), Table 2-4; 
available at the EPA Web site at https://www3.epa.gov/ttn/chief/efdocs/equiplks.pdf
a) Service categories are defined as follows:
1) Gas/vapor - material in a gaseous state at operating conditions;
2) Light liquid - material in a liquid state in which the sum of the concentration of individual constituents with a vapor pressure over 0.3 kilopascals (kPa) at 200C is greater than or equal to 20 weight percent;
3) Heavy liquid - not in gas/vapor service or light liquid service.
4) Water/Oil emission factors apply to water streams in oil service with a water content greater than 50%, from the point of origin to the point where the water content reaches 99%. For water streams with a water content greater than 99%, the emission rate is considered negligible. 
b) These factors are for total organic compound emission rates (including non-VOC's such as methane
and ethane) and apply to light crude, heavy crude, gas plant, gas production, and off shore facilities. "NA" indicates that not enough data were available to develop the indicated emission factor.
c) The "other" equipment type was derived from compressors, diaphragms, drains, dump arms, hatches, instruments, meters, pressure relief valves, polished rods, relief valves, and vents. This "other" equipment type should be applied for any equipment type other than connectors, flanges, open-ended lines, pumps, or valves.
d) Note that the average factors generally determine total hydrocarbon emissions. Therefore, you may need to multiply the calculated emission rates by the stream’s weight percentage of VOC compounds to determine total VOC emissions. Please attach a copy of the appropriate gas and oil analysis with the stream’s weight percentage of VOC compounds identified.
 
VOC Sample Calculation
For 10 Valves in Gas Service with a gas stream weight percentage of 25% VOC
 
Emission Factor (EF) lb/hr=0.0045 kg/hr * 2.2046 lbs/kg
Gas Valves Uncontrolled Emissions
pph         EF (Valves in Gas Service) * Number of Valves in Gas Service & VOC wt%
         0.0099207 lb/hr * 10 valves = 0.099207 lb/hr * 25%/100
tpy         EF (Valves in Gas Service) * Number of Valves in Gas Service * 8760 hrs/yr * 1ton/2000 lbs
         0.0099207 lb/hr * 10 valves * 8760 hrs/yr * 1/2000 ton/lbs = 0.4345 tons/yr * 25%/100 
Total Uncontrolled Fugitive Emissions for all Service types  in Gas Service
pph         (Uncontrolled pph Emissions for Valves + Pump Seals + Connectors + Flanges + Open Ends + Other) * VOC wt%/100
tpy         (Uncontrolled tpy Emissions for Valves + Pump Seals + Connectors + Flanges + Open Ends + Other) * VOC wt%/100
Technical Disclaimer This document is intended to help you accurately determine equipment leak fugitive emissions. It does not supersede or replace any state or federal law, rule, or regulation. This guidance reflects the current understanding of how piping components work and how they generate emissions, how they are monitored or tested, and what data are available for emissions determination, may change over time as we continue our scientific studies and as new information becomes available. We welcome any data, information, or feedback that may improve our understanding of equipment leak fugitive emissions and thereby further improve determinations within the emissions inventory. The calculation methods represented are intended as an emissions calculation aid; alternate calculation methods may be equally acceptable if they are based upon, and adequately demonstrate, sound engineering assumptions or data. If you have a question regarding the acceptability of a given emissions determination method, contact the Permitting Section at 505-476-4300.
TSP/PM10/PM2.5 Emission Rates
Control
TSP
PM10
PM2.5
lb/hr
tons/yr
lb/hr
tons/yr
lb/hr
tons/yr
Continuous
0% Control
User % Control
Hourly lbs/VMT
Annually lbs/VMT
TSP
PM10
PM2.5
TSP
PM10
PM2.5
Unpaved Haul Roads 
Enter Information in all green boxes.
Footnote: All emissions based on AP-42, 13.2.2-4 (November 2006); See reverse side for calculation notes.
NMED-AQB Unpaved Haul Road Calculation Tool
All emission factors based on AP-42,  AP-42 13.2.2-4; November 2006 
https://www3.epa.gov/ttn/chief/ap42/ch13/final/c13s0202.pdf
AP-42 13.2.2-4; Equation 1a:                  E = k (s/12)a(W/3)b                   
 
where k, a, b, c and d are empirical constants (Reference 6) given below and
E = size-specific emission factor (lb/VMT)
s = surface material silt content (%)
W = mean vehicle weight (tons)
M = surface material moisture content (%)
Table 13.2.2-2. CONSTANTS FOR EQUATION 1a
Constant
Industrial Roads (Equation 1a)
PM-2.5
PM-10
PM-30*
k (lb/VMT)
0.15
1.5
4.9
a
0.9
0.9
0.7
b
0.45
0.45
0.45
Quality Rating
B
B
B
*Assumed equivalent to total suspended particulate matter (TSP)
Emissions from vehicles traveling on unpaved surfaces at industrial sites (based on 8760 Hours/year) can be estimated using the following expression:
Technical Disclaimer
This document is intended to help you accurately determine unpaved haul road emissions. It does not supersede or replace any state or federal law, rule, or regulation. This guidance reflects the current understanding of how unpaved haul roads work and how they generate emissions, how they are monitored or tested, and what data are available for emissions determination, may change over time as we continue our scientific studies and as new information becomes available. We welcome any data, information, or feedback that may improve our understanding of unpaved haul road emissions and thereby further improve determinations within the emissions inventory. The calculation methods represented are intended as an emissions calculation aid; alternate calculation methods may be equally acceptable if they are based upon, and adequately demonstrate, sound engineering assumptions or data. If you have a question regarding the acceptability of a given emissions determination method, contact the Permitting Section at 505-476-4300.
TSP/PM10/PM2.5 Emission Rates
Control
TSP
PM10
PM2.5
lb/hr
tons/yr
lb/hr
tons/yr
lb/hr
tons/yr
Continuous
0% Control
User % Control
Hourly lbs/VMT
Annually lbs/VMT
TSP
PM10
PM2.5
TSP
PM10
PM2.5
Unpaved Haul Roads 
Enter Information in all green boxes.
Footnote: All emissions based on AP-42, 13.2.2-4 (November 2006); See reverse side for calculation notes.
TSP/PM10/PM2.5 Emission Rates
Control
TSP
PM10
PM2.5
lb/hr
tons/yr
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tons/yr
lb/hr
tons/yr
Continuous
0% Control
User % Control
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Annually lbs/VMT
TSP
PM10
PM2.5
TSP
PM10
PM2.5
Unpaved Haul Roads 
Enter Information in all green boxes.
Footnote: All emissions based on AP-42, 13.2.2-4 (November 2006); See reverse side for calculation notes.
TSP/PM10/PM2.5 Emission Rates
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TSP
PM10
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0% Control
User % Control
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TSP
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PM2.5
TSP
PM10
PM2.5
Unpaved Haul Roads 
Enter Information in all green boxes.
Footnote: All emissions based on AP-42, 13.2.2-4 (November 2006); See reverse side for calculation notes.
TSP/PM10/PM2.5 Emission Rates
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0% Control
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Unpaved Haul Roads 
Enter Information in all green boxes.
Footnote: All emissions based on AP-42, 13.2.2-4 (November 2006); See reverse side for calculation notes.
TSP/PM10/PM2.5 Emission Rates
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0% Control
User % Control
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PM10
PM2.5
Unpaved Haul Roads 
Enter Information in all green boxes.
Footnote: All emissions based on AP-42, 13.2.2-4 (November 2006); See reverse side for calculation notes.
TSP/PM10/PM2.5 Emission Rates
Control
TSP
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0% Control
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Unpaved Haul Roads 
Enter Information in all green boxes.
Footnote: All emissions based on AP-42, 13.2.2-4 (November 2006); See reverse side for calculation notes.
TSP/PM10/PM2.5 Emission Rates
Control
TSP
PM10
PM2.5
lb/hr
tons/yr
lb/hr
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lb/hr
tons/yr
Continuous
0% Control
User % Control
Hourly lbs/VMT
Annually lbs/VMT
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PM10
PM2.5
Unpaved Haul Roads 
Enter Information in all green boxes.
Footnote: All emissions based on AP-42, 13.2.2-4 (November 2006); See reverse side for calculation notes.
Hourly lbs/VMT
Annually lbs/VMT
TSP
PM10
PM2.5
TSP
PM10
PM2.5
Paved Haul Roads 
Footnote: All emissions based on AP-42, 13.2.1.3 (January 2011); See reverse side for calculation notes.
Emission Rates
Header
TSP
PM10
PM2.5
lb/hr
tons/yr
lb/hr
tons/yr
lb/hr
tons/yr
Continuous
0% Control
User % Control
Enter Information in all green boxes.
NMED-AQB Paved Haul Road Calculation Tool
All emission factors based on AP-42,  AP-42 13.2.1.3; January 2011
https://www3.epa.gov/ttn/chief/ap42/ch13/final/c13s0201.pdf
AP-42 13.2.1.3; Equation 2:                  E = [k (sL)0.91(W)1.02](1-P/4N)                   
Eext   = annual or other long-term average emission factor in the same units as k,,
k   = particle size multiplier for particle size range and units of interest
sL = road surface silt loading (grams per square meter) (g/m2), and
W = average weight (tons) of the vehicles traveling the road;
P   = number of "wet" days with at least 0.254 mm (0.01 in) of precipitation during the
         averaging period, and
N   = number of days in the averaging period (e.g., 365 for annual, 91 for seasonal, 30
         for monthly).
Emissions from vehicles traveling on paved surfaces at industrial sites (based on 8760 Hours/year) can be estimated using the following expression:
AP-42 13.2.1.3; Equation 1:                  E = k (sL)0.91(W)1.02                   
E   = particulate emission factor (having units matching the units of k),
k   = particle size multiplier for particle size range and units of interest
sL = road surface silt loading (grams per square meter) (g/m2), and
W = average weight (tons) of the vehicles traveling the road;
P   = number of "wet" days with at least 0.254 mm (0.01 in) of precipitation during the
         averaging period, and
N   = number of days in the averaging period (e.g., 365 for annual, 91 for seasonal, 30
         for monthly).
Table 13.2.1-1. PARTICLE SIZE MULTIPLIERS FOR PAVED ROAD EQUATION
Size rangea
Particle Size Multiplier kb
g/VKT
g/VMT
lb/VMT
PM-2.5c
0.15
0.25
0.00054
PM-10
0.62
1.00
0.0022
PM-15
0.77
1.23
0.0027
PM-30d
3.23
5.24
0.011
a  Refers to airborne particulate matter (PM-x) with an aerodynamic diameter equal to or less than x micrometers.
b  Units shown are grams per vehicle kilometer traveled (g/VKT), grams per vehicle mile traveled (g/VMT), and pounds per vehicle mile traveled (lb/VMT).  The multiplier k includes unit conversions to produce emission factors in the units shown for the indicated size range from the mixed units required in Equation 1.
c The k-factors for PM2.5 were based on the average PM2.5:PM10 ratio of test runs in Reference 30.
d PM-30 is sometimes termed "suspendable particulate" (SP) and is often used as a surrogate for TSP.
Technical Disclaimer
This document is intended to help you accurately determine paved haul road emissions. It does not supersede or replace any state or federal law, rule, or regulation. This guidance reflects the current understanding of how paved haul roads work and how they generate emissions, how they are monitored or tested, and what data are available for emissions determination, may change over time as we continue our scientific studies and as new information becomes available. We welcome any data, information, or feedback that may improve our understanding of paved haul road  emissions and thereby further improve determinations within the emissions inventory. The calculation methods represented are intended as an emissions calculation aid; alternate calculation methods may be equally acceptable if they are based upon, and adequately demonstrate, sound engineering assumptions or data. If you have a question regarding the acceptability of a given emissions determination method, contact the Permitting Section at 505-476-4300.
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Annually lbs/VMT
TSP
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PM2.5
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PM10
PM2.5
Paved Haul Roads 
Footnote: All emissions based on AP-42, 13.2.1.3 (January 2011); See reverse side for calculation notes.
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Footnote: All emissions based on AP-42, 13.2.1.3 (January 2011); See reverse side for calculation notes.
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Footnote: All emissions based on AP-42, 13.2.1.3 (January 2011); See reverse side for calculation notes.
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Footnote: All emissions based on AP-42, 13.2.1.3 (January 2011); See reverse side for calculation notes.
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Footnote: All emissions based on AP-42, 13.2.1.3 (January 2011); See reverse side for calculation notes.
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Footnote: All emissions based on AP-42, 13.2.1.3 (January 2011); See reverse side for calculation notes.
Emission Rates
Header
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PM2.5
lb/hr
tons/yr
lb/hr
tons/yr
lb/hr
tons/yr
Continuous
0% Control
User % Control
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Hourly lbs/VMT
Annually lbs/VMT
TSP
PM10
PM2.5
TSP
PM10
PM2.5
Paved Haul Roads 
Footnote: All emissions based on AP-42, 13.2.1.3 (January 2011); See reverse side for calculation notes.
Emission Rates
Header
TSP
PM10
PM2.5
lb/hr
tons/yr
lb/hr
tons/yr
lb/hr
tons/yr
Continuous
0% Control
User % Control
Enter Information in all green boxes.
UnitID
NOx  
CO  
VOC  
SOx  
TSP  
PM10  
PM2.5  
H2S  
Total HAP
lb/hr
tons/yr
lb/hr
tons/yr
lb/hr
tons/yr
lb/hr
tons/yr
lb/hr
tons/yr
lb/hr
tons/yr
lb/hr
tons/yr
lb/hr
tons/yr
lb/hr
tons/yr
Total Potential Uncontrolled Emissions From Engines
  
NOx  
CO  
VOC  
SOx  
TSP  
PM10  
PM2.5  
H2S  
Total HAP
Unit ID 
lb/hr
tons/yr
lb/hr
tons/yr
lb/hr
tons/yr
lb/hr
tons/yr
lb/hr
tons/yr
lb/hr
tons/yr
lb/hr
tons/yr
lb/hr
tons/yr
lb/hr
tons/yr
Page Totals
Total Allowable NOI Emissions From Heaters
Emission
NOx  
CO  
VOC  
SOx  
TSP  
PM10  
PM2.5  
H2S  
Total HAP
Unit
lb/hr
tons/yr
lb/hr
tons/yr
lb/hr
tons/yr
lb/hr
tons/yr
lb/hr
tons/yr
lb/hr
tons/yr
lb/hr
tons/yr
lb/hr
tons/yr
lb/hr
tons/yr
Engines
Heaters
Oil Tanks Flash
Oil Tanks W & S
Water Tks Flash
Water Tks W & S
Skim or Slop Tank
GBS
ECD
VCU
TO
Flares
Fugitives
SSM
Malf.
UnpavedHaul Rds.
Paved  Haul Rds.
Oil Load
Water Loading
Amine Unt
Amine Reb
Dehy Unit
Dehy Reb.
 Totals
A red-outlined  cell indicates that the facility exceeds the allowable emission limits for that pollutant for the requested permitting action and the application cannot be approved as proposed.
Emission
Acetaldehyde
Acrolein
Benzene
Ethylbenzene
Formaldehyde  
n-Hexane
Toluene  
Xylene
Total HAP
Unit
lb/hr
tons/yr
lb/hr
tons/yr
lb/hr
tons/yr
lb/hr
tons/yr
lb/hr
tons/yr
lb/hr
tons/yr
lb/hr
tons/yr
lb/hr
tons/yr
lb/hr
tons/yr
Engines
Heaters
Reboilers
Oil Tanks Flash
Oil Tanks W & S
Water Tks Flash
Water Tks W & S
Skim or Slop Tank
GBS
ECD
VCU
TO
Flares
Fugitives
SSM
Oil Load
Water Loading
Page Totals
A red cell indicates that the facility exceeds the allowable emission limits for that pollutant for the requested permitting action and the application cannot be approved as proposed.
UnitID
Unit Description
Qty.
NOx
CO
VOC
SO2
TSP
PM10
PM2.5
HAPs
H2CO
CO2e
Potential Controlled Emissions
Table 1 to Subpart IIII of Part 60—Emission Standards for Stationary Pre-2007 Model Year Engines With a Displacement of <10 Liters per Cylinder and 2007-2010 Model Year Engines >2,237 KW (3,000 HP) and With a Displacement of <10 Liters per Cylinder [As stated in §§60.4201(b), 60.4202(b), 60.4204(a), and 60.4205(a), you must comply with the following emission standards]
Maximum engine power
Maximum engine power
Emission standards for stationary pre-2007 model year engines with a displacement of <10 liters per cylinder and 2007-2010 model year engines >2,237 KW (3,000 HP) and with a displacement of <10 liters per cylinder in g/KW-hr  or g/HP-hr as shown
NMHC + NOX
HC
NOX
CO
PM
KW
HP
g/KW-hr
g/HP-hr
g/KW-hr
g/HP-hr
g/KW-hr
g/HP-hr
g/KW-hr
g/HP-hr
g/KW-hr
g/HP-hr
KW<8
HP<11
10.5
7.8
-
-
-
-
8
6
1
0.75
8≤KW<19
11≤HP<25
9.5
7.1
-
-
-
-
6.6
4.9
0.8
0.6
19≤KW<37
25≤HP<50
9.5
7.1
-
-
-
-
5.5
4.9
0.8
0.6
37≤KW<130
 50≤HP<175
-
-
-
-
9.2
6.9
-
-
-
-
KW>130
HP>175
-
-
1.3
1
9.2
6.9
11.4
8.5
0.54
0.4
Maximum test speed
Pre-2007 model year CI ICEs with displacement ≥10 L/cyl and <30 L/cyl
Units: grams/HP-hr  or grams/kW-hr as shown
<130 rpm
-
-
-
-
17
12.7
-
-
-
-
≥130 and < 2000 rpm
-
-
-
-
33.6 x N-0.20 (45.0 x N-0.20)**
-
-
-
-
≥2000 rpm
-
-
-
9.8
7.3
-
-
-
-
**N is the maximum test engine speed in revolutions per minute (rpm)
 Maximum engine power
Emission standards for nonroad (offroad) compression ignition (diesel) engines Tier 1, Tier 2, Tier 3 and Tier 4 in accordance with 40 CFR 89.112, 40 CFR 1039.101, 40 CFR 1039.102 & 40 CFR 1048.101.
Year
Tier
NMHC + NOX
HC or NMHC
NOX
CO
PM
 HP
 g/HP-hr
 g/HP-hr
 g/HP-hr
 g/HP-hr
 g/HP-hr
 HP<11
2000
Tier 1
 7.8
 -
 -
6.0
0.75
  
2005
Tier 2
5.6
-
-
6.0
0.6
  
2008
Tier 4
5.6
-
-
6.0
0.3
 11≤HP<25
2000
Tier 1
7.1
 -
 -
 4.9
0.6
  
2005
Tier 2
5.6
-
-
4.9
0.6
  
2008
Tier 4
5.6
-
-
4.9
0.3
 25≤HP<50
1999
Tier 1
7.1
-
-
4.1
0.6
  
2004
Tier 2
5.6
-
-
4.1
0.45
  
2008
Tier 4
 5.6
 -
 -
 4.1
 0.22
  
2013
Tier 4
 3.5
-
-
 4.1
 0.022
  50≤HP<75
2008
Tier 4
 3.5
 -
 3.7
 0.22
  
2013
Tier 4
 3.5
 3.7
 0.022
  50≤HP<100
1998
Tier 1
-
-
6.9
-
-
  
2004
Tier 2
5.6
-
-
3.7
0.3
  
2008
Tier 3
3.5
-
-
3.7
0.3
 75≤HP<170
2012-2014
Tier 4
-
 0.14
 0.3
 3.7
 0.015
 75≤HP<100
 -
 -
 6.9
 -
 -
 100≤HP<175
1997
Tier 1
 -
 -
 6.9
 -
 -
  
2003
Tier 2
4.9
-
-
3.7
0.22
  
2007
Tier 3
3.0
-
-
3.7
0.22
 175≤HP≤750
2011-2014
Tier 4
-
 0.14
 0.3
2.6
 0.015
 175≤HP<300
1996
Tier 1
 -
 1.0
 6.9
 8.5
 0.4
2003
Tier 2
4.9
-
-
2.6
0.15
2006
Tier 3
3.0
-
-
2.6
0.15
 300≤HP<600
1996
Tier 1
 -
1.0
 6.9
 8.5
 0.4
2001
Tier 2
4.8
-
-
2.6
0.15
2006
Tier 3
3.0
-
-
2.6
0.15
 600≤HP≤750
1996
Tier 1
 -
1.0
 6.9
 8.5
 0.4
2002
Tier 2
4.8
-
-
2.6
0.15
2006
Tier 3
3.0
-
-
2.6
0.15
  HP>750
2000
Tier 1
 -
1.0
 6.9
 8.5
 0.4
2006
Tier 2
4.8
-
-
2.6
-
2015
Tier 4
0.14
2.6
2.6
0.03
  Engine Type, Fuel , Maximum Engine Power & Manufacture Date
NSPS JJJJ Emissions Standards
g/hp-hr
ppmvd at 15% O2
Engine Type and Fuel
Maximum Engine Power
Manufacture Date
NOx
CO
VOC
NOx
CO
VOC
Non-Emergency SI Natural Gasb and Non-Emergency SI Lean Burn LPGb 
100≤HP<500 
7/1/2008
 
2.0
4.0
1.0
160
540
86
1/1/2011
1.0
2.0
0.7
82
270
60
Non-Emergency SI Lean Burn Natural Gas and LPG 
500≤HP<1,350 
1/1/200
2.0
4.0
1.0
160
540
86
7/1/2010
 
1.0
2.0
0.7
82
270
60
Non-Emergency SI Natural Gas and Non-Emergency SI Lean Burn LPG (except lean burn 500≤HP<1,350) 
HP≥500
 
7/1/2007
2.0
4.0
1.0
160
540
86
HP≥500 
7/1/2010
1.0
2.0
0.7
82
270
60
Landfill/Digester Gas (except lean burn 500≤HP<1,350) 
HP<500 
7/1/2008
3.0
5.0
1.0
220
610
80
1/1/2011
2.0
5.0
1.0
150
610
80
HP≥500 
7/1/2007
3.0
5.0
1.0
220
610
80
7/1/2010
2.0
5.0
1.0
150
610
80
Landfill/Digester Gas Lean Burn 
500≤HP<1,350 
1/1/2008
3.0
5.0
1.0
220
610
80
7/1/2010
2.0
5.0
1.0
150
610
80
Emergency 
25<HP<130
1/1/2009
10
387
NA
NA
NA
NA
HP≥130
2.0
4.0
1.0
160
540
86
Table 1 to Subpart JJJJ of Part 60—NOX, CO, and VOC Emission Standards for Stationary Non-Emergency SI Engines ≥100 HP (Except Gasoline and Rich Burn LPG), Stationary SI Landfill/Digester Gas Engines, and Stationary Emergency Engines >25 HP
AP-42 TABLES 3.1-1, 3.1-2a, 3.1-2b, 3.1-3, 3.1-3, 3.1-4, 3.1-5, 3.1-6, 3.1-7 & 3.1-8 EMISSION FACTORS FOR STATIONARY COMBUSTION TURBINES
Pollutant
Uncontrolled Emission Factors (lb/MMBtu)
Water-Steam Injection EF (lb/MMBtu
Lean Pre-Mix EF  (lb/MMBtu
Natural Gas-Fired
Distillate Oil-Fired
Landfill Gas-Fired
Digester Gas-Fired
Natural Gas-Fired
Distillate Oil-Fired
Natural Gas-Fired
NOx
0.32
0.88
0.14
0.16
0.13
0.24
0.099
CO
0.082
0.0033
0.41
0.017
0.03
0.076
0.015
CO2
110
157
50
27
SO2
0.94S
1.01S
0.045
0.0065
VOC
0.0021
0.00041
0.013
0.0058
TOC
0.011
0.0040
PM (total)
0.0066
0.012
PM10
0.023
PM2.5
Acetaldehyde
0.00004
0.000053
Acrolein
0.0000064
Benzene
0.000012
0.000055
0.000021
Ethylbenzene
0.000032
Formaldehyde
0.00071
0.00028
0.00019
Naphthalene
0.0000013
0.000035
PAH
0.0000022
0.00004
Toluene
0.00013
0.00011
Xylenes
0.000064
0.000031
Lead
0.000014
ND
0.0000034
Manganese
0.00079
Nickel
0.0000046
0.000002
Mercury
0.0000012
Selenium
0.000025
0.000011
AP-42 TABLES 3.2-1, 3.2-2, & 3.2-3 UNCONTROLLED EMISSION FACTORS FOR STATIONARY NATURAL GAS FIRED RICE ENGINES
Pollutant
Emission Factor (lb/MMBtu) (fuel input) 2SLB Engine
Emission Factor (lb/MMBtu) (fuel input) 4SLB Engine
Emission Factor (lb/MMBtu) (fuel input) 4SRB Engine
NOx  90 - 105% Load
3.17
4.08
2.21
NOx <90% Load
1.94
0.847
2.27
CO  90 - 105% Load
0.386
0.317
3.72
CO  <90% Load
0.353
0.557
3.51
CO2
110
110
110
SO2
0.000588
0.000588
0.000588
TOC
1.64
1.47
0.358
Methane
1.45
1.25
0.230
VOC
0.12
0.118
0.0296
PM10 (filterable)
0.0384
0.0000771
0.00950
PM2.5 (filterable)
0.0384
0.0000771
0.00950
PM Condensable
0.00991
0.00991
0.00991
Acetaldehyde
0.00776
0.00836
0.00279
Acrolein
0.00778
0.00514
0.00263
Benzene
0.00194
0.000440
0.00158
Ethylbenzene
0.000108
0.0000397
0.0000248
Formaldehyde
0.0552
0.0528
0.0205
n-Hexane
0.000445
0.0011
Toluene
0.000963
0.000408
0.000558
Xylene
0.000268
0.000184
0.000195
AP-42 TABLES 3.3-1, 3.2-2, 3.4-1, 3.4-2, 3.4-3 & 3.4-4 UNCONTROLLED EMISSION FACTORS FOR STATIONARY DIESEL & GASOLINE ENGINESa
Pollutant
Emission Factor (lb/hp-hr) (power output) Gasoline Fuel (≤ 600 HP)
Emission Factor (lb/MMBtu) (fuel input) Gasoline Fuel  (≤ 600 HP)
Emission Factor (lb/hp-hr) (power output) Diesel Fuel (≤ 600 HP)
Emission Factor (lb/MMBtu) (fuel input) Diesel Fuel (≤ 600 HP)
Emission Factor (lb/hp-hr) (power output) Diesel Fuel (> 600 HP)
Emission Factor (lb/MMBtu) (fuel input) Diesel Fuel (> 600 HP)
NOx
0.011
1.63
0.031
4.41
0.024
3.2
COd
0.00696
0.99
0.00668
0.95
0.0055
0.85
CO2c
1.08
154
1.15
164
1.16
165
SO2e
0.000591
0.084
0.00205
0.29
0.000012
0.0015
TOC-Exhaustf
0.015
2.1
0.00247
0.35
0.000705
0.09
TOC-Evaporative
0.000661
0.09
0
0
NA
NA
TOC-Crankcase
0.00485
0.69
0.0000441
0.01
NA
NA
TOC-Refueling
0.00108
0.15
0
0
NA
NA
Aldehydes
0.000485
0.07
0.000463
0.07
NA
NA
PM/PM10b
0.000721
0.1
0.00220
0.31
0.0007
0.1
Acetaldehyde
0.000767
0.0000252
Acrolein
0.0000925
0.00000788
Benzene
0.000933
0.000776
Formaldehyde
0.00118
0.0000789
Total PAH
0.000168
0.000212
Toluene
0.000409
0.000281
Xylene
0.000285
0.000193
a References 2,5-6,9-14. When necessary, an average brake-specific fuel consumption (BSFC) of 7,000 Btu/hp-hr was used to convert from lb/MBtu to lb/hp-hr. To              convert from lb/hp-hr to kg/kwhr, multiply by 0.608. To convert from lb/MMBtu to ng/J, multiply by 430. SCC = Source Classification Code. TOC = total organic compounds. 
b PM-10 = particulate matter less than or equal to 10 :m aerodynamic diameter. All particulate is assumed to be # 1 :m in size. 
c Assumes 99% conversion of carbon in fuel to CO2 with 87 weight % carbon in diesel, 86 weight % carbon in gasoline, average BSFC of 7,000 Btu/hp-hr, diesel heating value of 19,300 Btu/lb, and gasoline heating value of 20,300 Btu/lb.
d Instead of 0.439 lb/hp-hr (power output) and 62.7 lb/mmBtu (fuel input), the correct emissions
factors values are 6.96 E-03 lb/hp-hr (power output) and 0.99 lb/mmBtu (fuel input), respectively.
This is an editorial correction. March 24, 2009
eAssumes that all sulfur in the fuel is converted to SO2. and S in diesel fuel is 15ppm;
f Assumes TOC exhaust is equivalent to VOC exhaust;
Table 7.1-6. PAINT SOLAR ABSORPTANCE FOR FIXED ROOF TANKSa
Paint Color
Paint Shade or Type
Paint Factors α
Paint Condition
Good
Poor
Aluminum
Specular
0.39
0.49
Aluminum
Diffuse
0.60
0.68
Aluminum Base Metal
Mill Finish, Unpainted
0.10
0.15
Beige/Cream
0.35
0.49
Black
c
0.97
0.97
Brown
0.58
0.67
Gray
Light
0.54
0.63
Gray
Medium
0.68
0.74
Green
Dark
0.89
0.91
Red
Primer
0.89
0.91
Rust
Red iron oxide
0.38
0.50
Tan
Text
0.43
0.55
White
NA
0.17
0.34
Notes:
a Reference 8. If specific information is not available, a white shell and roof, with the paint in good
condition, can be assumed to represent the most common or typical tank surface in use. If the tank roof
and shell are painted a different color, α is determined from α = (α R + α S)/2; where α R is the tank
roof paint solar absorptance and α S is the tank shell paint solar absorptance.
bThis refers to aluminum as the base metal, rather than aluminum-colored paint.
cEPA added the color black to the table March, 2008.   NA = not applicable.
Meteorological Data (TAX, TAN, I) for Select U.S. Locations (AP 42 Table 7.1-7 (https://www3.epa.gov/ttn/chief/ap42/ch07/final/c07s01.pdf)
Location
 Properties 
Monthly Averages
Symbol
Units
Jan.
Feb.
Mar.
Apr
May
June
July
Aug.
Sept.
Oct.
Nov.
Dec.
Annual Average
Daily Average
Atmospheric Pressure (psia)
Albuquerque, NM
TAX
°F
70.1
56.2
12.151
TAN
°F
42.2
I
Btu/ft2-Day
1765
Roswell, NM
TAX
°F
55.4
60.4
67.7
76.9
85.0
93.1
93.7
91.3
84.9
75.8
63.1
56.7
75.7
60.8
12.731
TAN
°F
27.4
31.4
37.9
46.8
55.6
64.8
69.0
67.0
59.6
47.5
35.0
28.2
45.9
I
Btu/ft2-Day
1047
1373
1807
2218
2459
2610
2441
2242
1913
1527
1131
952
1810
Clayton, NM
TAX
°F
66.8
53.1
12.731
TAN
°F
39.4
I
Btu/ft2-Day
1669
Grand Junction, CO
TAX
°F
35.7
44.5
54.1
65.2
76.2
87.9
94.0
90.3
81.9
68.7
51.0
38.7
65.8
52.9
12.3685
TAN
°F
15.2
22.4
29.7
38.2
48.0
56.6
63.8
61.5
52.2
41.1
28.2
17.9
40.1
I
Btu/ft2-Day
791
1119
1554
1986
2380
2599
2465
2182
1834
1345
918
731
1659
Midland/Odessa, TX
TAX
°F
57.6
62.1
69.8
78.8
86.0
93.0
94.2
93.1
86.4
77.7
65.5
59.7
77.2
63.3
13.282
TAN
°F
29.7
33.3
40.2
49.4
58.2
66.6
69.2
68.0
61.9
51.1
39.0
32.2
49.3
I
Btu/ft2-Day
1081
1383
1839
2192
2430
2562
2389
2210
1844
1522
1176
1000
1802
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
11
1
11
1
1
1
1
1
1
1
1
1
11
11
11
11
11
11
11
11
11
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
11
11
11
11
11
11
11
11
11
0
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	Required-Enter Site Elevation: 
	Required-Enter Facility Name: 
	Enter Permit Number if Available, Otherwise Enter NA.: 
	Required-Enter Company Name: 
	Enter Permit Number if Available, otherwise enter NA: 
	Enter Date (Required): 
	Each time the Start Button is clicked, the form will reset to the Instruction Page & the Core Data Entry Form. Any data previously entered will be lost unless the Air Emissions Calculation Tool is saved first.: 
	Mandatory-Enter Current Date: 
	Required-Enter facility oil production in barrels of oil per day (BOPD).: 
	Required-Enter facility gas production in thousands of standard cubic feet per day (Mscf/d).: 
	Required-Select Permit Type From Drop-down List. : 
	Required-Enter total number of  compressors at the facility. : 
	Required-Enter total number of compressor engine (CE) types at facility. (Maximum number of CE types allowed on form are 8 CE types).: 
	Required-Enter total number of glycol/ethylene glycol dehydrators at the facility. (Attach GRI-GLYCalc reports for each unit): 
	Required-Enter total number of enclosed combustion devices (ECD's) at the facility. (Maximum number of ECD's allowed on form is 2 ECD's).: 
	Required-Click on square to enter a checkmark to load fugitives calculation form.: 0
	Required-Enter total number of flares at the facility. (Maximum number of flares allowed on form is 2 flares).: 
	Required-Enter total number of flash towers or ultra-low pressure separators at the facility. : 
	Required-Enter total number of generator engine (GE) types at facility. (Maximum number of GE types allowed on form are 8 GE types).: 
	Required-Enter total number of gunbarrel separators  at the facility. (Maximum number of gunbarrel separators allowed on form is 2).: 
	Required-Enter total number of heaters at facility. (Maximum number of heaters per page is 10 heaters with a maximum number of 20 heater units on each AECT Form.: 
	Required-Enter number of paved haul road segments. Up to eight paved haul segments with different lengths and vehicle weights are permitted on 1 AEC form. : 
	Required-Enter number of unpaved haul road segments. Up to eight unpaved haul segments with different lengths and vehicle weights are permitted on 1 AEC form. : 
	Required-Enter total number of low pressure compressors (LPC's) at the facility. : 
	Required-Enter total number of oil/condensate water tanks at the facility. (Maximum number of oil/condensate tanks allowed on form is 10 tanks per page with a total of 20 tanks per Form. If additional tanks are required create another form for the additional tanks.): 
	Required-Click on square to enter a check-mark to load oil/condensate truck loading form.: 0
	Required-Enter total number of produced water tanks at the facility. (Maximum number of produced water tanks allowed on form is 10. If additional tanks are required create another form for the additional tanks.): 
	Required-Click on square to enter a check-mark to load produced water truck loading form.: 0
	Required-Enter total number of pumpjack engine (PJE) types at facility. (Maximum number of PJE types allowed on form are 8 PJE types).: 
	QtyAmineReboilers: 
	Required-Enter total number of dehydrator reboilers at facility. Required-Enter total number of heaters at facility. (Maximum number of reboilers per page is 10 reboilers with a maximum number of 20 reboiler units on each AECT Form.: 
	Required-Click on square to enter a checkmark to load SSM form.: 0
	Required-Enter total number of skim tanks at the facility. (Maximum number of skim tanks allowed on form is 2).: 
	Required-Enter total number of thermal oxidizer units (TO's) at the facility. (Maximum number of TO's allowed on form is 2 TO's).: 
	Required-Enter total number of vapor combustion units (VCU's) at the facility. (Maximum number of VCU's allowed on form is 2 VCU's).: 
	Required-Enter total number of vapor recovery devices (VRU's) at the facility. : 
	Click on this button after entering all required information above. This will then prompt you to save the customized form to your desktop. It is advisable to periodically re-save the customized form as data entry is completed for each piece of equipment. This is best accomplished by using the "Save As" in the File Menu as the top of your screen.: 
	Required-Enter facility oil production in barrels of oil per day (BOPD).: 
	Required-Enter facility oil production in barrels of oil per day (BOPD).: 
	Required-Enter facility gas production in thousands of standard cubic feet per day (Mscf/d).: 
	Required-Enter facility gas production in thousands of standard cubic feet per day (Mscf/d).: 
	Required-Enter facility gas production in thousands of standard cubic feet per day (Mscf/d).: 
	Required-Enter manufacturer's HP rating for engine.: 
	Required-Enter hours of operation if less than 8760 hours/yr.: 8760
	Automatically calculates the allowable derated engine HP based on the elevation entered in the core data form.: 
	UncontrolledEF: Uncontrld. EF g/hp-hr
	NOxUncontrolledEF: 
	Calculates Catalyst control efficiency based on controlled EF supplied by engine or catalyst manufacturer and provide engine or catalyst manufacturer guarantee.: 
	Enter the NOx controlled emission factor value based on engine or catalyst manufacturer spec sheet (which must be supplied with the application). : 
	Calculates uncontrolled emissions in pounds per hour (pph) for this pollutant. This value cannot be changed by user.: 0.0000
	Calculates uncontrolled emissions in tons per year (tpy) for this pollutant. This value cannot be changed by user.: 0.0000
	Calculates controlled emissions in pounds per hour (pph) for this pollutant. This value cannot be changed by user.: 0.0000
	Calculates controlled emissions in tons per year (tpy) for this pollutant. This value cannot be changed by user.: 0.0000
	COUncontrolledEF: 
	Calculates Catalyst control efficiency based on controlled EF supplied by engine or catalyst manufacturer and provide engine or catalyst manufacturer guarantee.: 
	Enter the CO controlled emission factor value based on engine or catalyst manufacturer spec sheet (which must be supplied with the application). : 
	Calculates uncontrolled emissions in pounds per hour (pph) for this pollutant. This value cannot be changed by user.: 0.0000
	Calculates uncontrolled emissions in tons per year (tpy) for this pollutant. This value cannot be changed by user.: 0.0000
	Calculates controlled emissions in pounds per hour (pph) for this pollutant. This value cannot be changed by user.: 0.0000
	Calculates controlled emissions in tons per year (tpy) for this pollutant. This value cannot be changed by user.: 0.0000
	VOCUncontrolledEF: 
	Calculates Catalyst control efficiency based on controlled EF supplied by engine or catalyst manufacturer and provide engine or catalyst manufacturer guarantee.: 
	Enter the NOx controlled emission factor value based on engine or catalyst manufacturer spec sheet (which must be supplied with the application). : 
	Calculates uncontrolled emissions in pounds per hour (pph) for this pollutant. This value cannot be changed by user.: 0.0000
	Calculates uncontrolled emissions in tons per year (tpy) for this pollutant. This value cannot be changed by user.: 0.0000
	Calculates controlled emissions in pounds per hour (pph) for this pollutant. This value cannot be changed by user.: 0.0000
	Calculates controlled emissions in tons per year (tpy) for this pollutant. This value cannot be changed by user.: 0.0000
	Enter uncontrolled emission factor for HCHO based on manufacturer specifications or if selecting AP-42, emission factors, enter the engine type, BSFC and fuel heat value and the appropriate AP-42 emission factors are automatically populated below under AP-42 HAPs: 
	Calculates Catalyst control efficiency based on controlled EF supplied by engine or catalyst manufacturer and provide engine or catalyst manufacturer guarantee.: 
	Enter the formaldehyde controlled emission factor value based on engine or catalyst manufacturer spec sheet (which must be supplied with the application. : 
	Calculates uncontrolled emissions in pounds per hour (pph) for this pollutant. This value cannot be changed by user.: 0.0000
	Calculates uncontrolled emissions in tons per year (tpy) for this pollutant. This value cannot be changed by user.: 0.0000
	Calculates controlled emissions in pounds per hour (pph) for this pollutant. This value cannot be changed by user.: 0.0000
	Calculates controlled emissions in tons per year (tpy) for this pollutant. This value cannot be changed by user.: 0.0000
	TSPUncontrolledEF: 
	Calculates Catalyst control efficiency based on controlled EF supplied by engine or catalyst manufacturer and provide engine or catalyst manufacturer guarantee.: 
	Calculates TSP/PM10/PM2.5 controlled emission factor value based on uncontrolled emission factor multiplied by the catalyst control efficiency. Alternatively, you may enter the controlled TSP/PM10/PM2.5 emission factor value.: 
	Calculates uncontrolled emissions in pounds per hour (pph) for this pollutant. This value cannot be changed by user.: 0.0000
	Calculates uncontrolled emissions in tons per year (tpy) for this pollutant. This value cannot be changed by user.: 0.0000
	Calculates controlled emissions in pounds per hour (pph) for this pollutant. This value cannot be changed by user.: 0.0000
	Calculates controlled emissions in tons per year (tpy) for this pollutant. This value cannot be changed by user.: 0.0000
	SO2UncontrolledEF: 
	Calculates Catalyst control efficiency based on controlled EF supplied by engine or catalyst manufacturer and provide engine or catalyst manufacturer guarantee.: 
	Calculates SO2 controlled emission factor value based on uncontrolled emission factor multiplied by the catalyst control efficiency. Alternatively, you may enter the controlled SO2 emission factor value.: 
	Calculates uncontrolled emissions in pounds per hour (pph) for this pollutant. This value cannot be changed by user.: 
	Calculates uncontrolled emissions in tons per year (tpy) for this pollutant. This value cannot be changed by user.: 0.000000
	Calculates controlled emissions in pounds per hour (pph) for this pollutant. This value cannot be changed by user.: 0.000000
	Calculates controlled emissions in tons per year (tpy) for this pollutant. This value cannot be changed by user.: 0.000000
	UncontrolledHAPs: lb/MMBtu
	: 
	Appropriate AP-42 uncontrolled emission factor automatically populated based on engine type selected above.: 
	Calculates uncontrolled emissions in pounds per hour (pph) for this pollutant based on AP-42 emission factors. This value cannot be changed by user.: 0.00000
	Calculates uncontrolled emissions in tons per year (tpy) for this pollutant based on AP-42 emission factors. This value cannot be changed by user.: 0.00000
	Appropriate AP-42 uncontrolled emission factor automatically populated based on engine type selected above.: 
	Calculates uncontrolled emissions in pounds per hour (pph) for this pollutant. This value cannot be changed by user.: 0.00000
	Calculates uncontrolled emissions in tons per year (tpy) for this pollutant. This value cannot be changed by user.: 0.00000
	Appropriate AP-42 uncontrolled emission factor automatically populated based on engine type selected above.: 
	Calculates uncontrolled emissions in pounds per hour (pph) for this pollutant. This value cannot be changed by user.: 0.00000
	Calculates uncontrolled emissions in tons per year (tpy) for this pollutant. This value cannot be changed by user.: 0.00000
	Appropriate AP-42 uncontrolled emission factor automatically populated based on engine type selected above.: 
	Calculates uncontrolled emissions in pounds per hour (pph) for this pollutant. This value cannot be changed by user.: 0.00000
	Calculates uncontrolled emissions in tons per year (tpy) for this pollutant. This value cannot be changed by user.: 0.00000
	Appropriate AP-42 uncontrolled emission factor automatically populated based on engine type selected above.: 
	Calculates uncontrolled emissions in pounds per hour (pph) for this pollutant. This value cannot be changed by user.: 0.00000
	Calculates uncontrolled emissions in tons per year (tpy) for this pollutant. This value cannot be changed by user.: 0.00000
	Appropriate AP-42 uncontrolled emission factor automatically populated based on engine type selected above.: 
	Calculates uncontrolled emissions in pounds per hour (pph) for this pollutant. This value cannot be changed by user.: 
	Calculates uncontrolled emissions in tons per year (tpy) for this pollutant. This value cannot be changed by user.: 
	Appropriate AP-42 uncontrolled emission factor automatically populated based on engine type selected above.: 
	Calculates uncontrolled emissions in pounds per hour (pph) for this pollutant. This value cannot be changed by user.: 0.00000
	Calculates uncontrolled emissions in tons per year (tpy) for this pollutant. This value cannot be changed by user.: 0.00000
	Appropriate AP-42 uncontrolled emission factor automatically populated based on engine type selected above.: 
	Calculates uncontrolled emissions in pounds per hour (pph) for this pollutant. This value cannot be changed by user.: 0.00000
	Calculates uncontrolled emissions in tons per year (tpy) for this pollutant. This value cannot be changed by user.: 0.00000
	TotalHAPPPH: 0.00
	TOTALHAPTPY: 0.00000
	Automatically enters appropriate engine deration information based on Engine Deration Selection. : No Deration.
	NoDeration: 
	StationaryTurbine: 
	Must select the appropriate Source of Emission Factors. Select AP-42 emission factors and uncontrolled emissions are calculated for all pollutants based on engine type, allowable HP, engine BSFC and fuel LHV values entered.: 
	Must select the appropriate Source of Emission Factors. Select manufacturers emission factors and enter emission factors for NOx, CO VOC, SO2 and TSP/PM10/PM2.5 and uncontrolled emissions are calculated for all pollutants based on engine type, allowable HP, engine BSFC and fuel LHV values entered or select this button based diesel Tier 1, 2, 3 or 4 and select correct engine type to get appropriate emission factors.: 
	Must select the appropriate Source of Emission Factors. Select NSPS JJJJ for Engine HP rated ≥500HP and manufactured between July 1, 2007-June 30, 2010 and appropriate JJJJ emission factors are automatically entered for NOx, CO and VOC.: 
	Must select the appropriate Source of Emission Factors. Select NSPS JJJJ for Engine HP rated ≥500HP and manufactured on or after July 1, 2010 and appropriate JJJJ emission factors are automatically entered for NOx, CO and VOC.: 
	Must select the appropriate Source of Emission Factors. Select NSPS JJJJ for Engine HP rated ≥500HP and manufactured on or after July 1, 2010 and appropriate JJJJ emission factors are automatically entered for NOx, CO and VOC.: 
	Required-Select appropriate engine manufacturer from drop down list or type in the Manufacturer.: 
	Required-Enter haul road fugitive emission unit ID if different from default value of HR-1.: PHR-8
	Required-Enter the appropriate engine model.: 
	Enter the engine serial number or TBD if not known.: 
	Select engine manufacture date from drop down calendar.: 
	Required-Select the correct engine type from the drop-down list.: 
	Required-Select the correct fuel combusted from drop-down list.: Field Gas
	Required-Select appropriate engine description from drop-down list.: 
	Required-Default LHV is 1020 Btu/scf; Enter the correct low heat value for the fuel combusted if different from the default value.: 1020.0000
	Enter the fuel sulfur content if different from 2000 grains.dscf. Diesel fuel assumed to be 15 ppm Sulfur. Attach appropriate gas analysis to support this value.: 0.002000
	Automatically calculates hourly fuel usage based on Engine BSFC and LHV values entered above. : 0.000000
	Automatically calculates annual fuel usage based on hourly fuel usage and hours/year of operation.: 0.000000
	Enter exhaust velocity in ft/sec.: 
	Enter engine exhaust stack diameter in feet.: 
	Enter engine exhaust flow rate in actual cubic feet per minute.: 
	Required-Enter quantity of identical engines if more than one. The calculation tool automatically creates one engine data entry form and calculates the total emissions for the total quantity of like-kind engines entered here.: 1
	Enter maximum engine rpm.: 
	Enter any applicable notes.: Notes:
	Enter engine exhaust stack height in feet.: 
	Enter exhaust temperature in degrees F.: 
	FuelLowHeatValue: 
	AnnualFuelFlowCaption: Annual Fuel Flow Rate (MMSCF/yr)
	HourlylFuelFlowCaption: Hourly Fuel Flow Rate (MMSCF/hr)
	Required-Enter the engine Brake Specific Fuel Consumption (BSFC) based on engine manufacturer spec sheet.: 
	FuelSulfurContent: Fuel Sulfur (grains/dscf)
	Required-Enter hours of operation if less than 8760 hours/yr.: 
	NeworExisitng: 
	FuelHighHeatValue: 
	Required-Default LHV is 1020 Btu/scf; Enter the correct low heat value for the fuel combusted if different from the default value.: 
	Select engine manufacture date from drop down calendar.: 
	Selects appropriate NSPS JJJJ or IIII emission factor based on engine type selected.: 
	JJJJIIIIAP42Header: 
	Enter Safety factor percentage.  Maximum allowable safety factor is 25%. Default Value is 0%;: 0
	Enters the appropriate AP42, NSPS JJJJ, IIII or non-road NOx emission factor based on selection made above under Source of Emission Factors. For all natural gas-fired engines <100 HP, you must enter the appropriate NOx emission factor.: 
	Calculates the emissions in pounds per hour (pph) for this pollutant based on NSPS JJJJ emission factors. This value cannot be changed by user.: 
	Calculates the emissions in tons per year (tpy) for this pollutant based on NSPS JJJJ emission factors. This value cannot be changed by user.: 0.0000
	Enter Safety factor percentage.  Enter Safety factor percentage.  Maximum allowable safety factor is 25%. Default Value is 0%;: 0
	Enters the appropriate AP42, NSPS JJJJ, IIII or non-road CO emission factor based on the Source of Emission factors. For all natural gas-fired engines <100 HP, you must enter the appropriate CO emission factor.: 
	Calculates the emissions in pounds per hour (pph) for this pollutant based on NSPS JJJJ emission factors. This value cannot be changed by user.: 
	Calculates the emissions in tons per year (tpy) for this pollutant based on NSPS JJJJ emission factors. This value cannot be changed by user.: 0.0000
	Enter Safety factor percentage.  Maximum allowable safety factor is 25%. Default Value is 0%;: 0
	Enters the appropriate AP42, NSPS JJJJ, IIII or non-road VOC emission factor based on the Source of Emission factors. For all natural gas-fired engines <100 HP, you must enter the appropriate VOC emission factor.: 
	Calculates the emissions in pounds per hour (pph) for this pollutant based on NSPS JJJJ emission factors. The lb/hr value for formaldehyde is then added to this value. This value cannot be changed by user.: 
	Calculates the emissions in tons per year (tpy) for this pollutant based on NSPS JJJJ emission factors. This value cannot be changed by user.: 0.0000
	HCHOSF: 0
	HCHOManufSpecsEF: 
	HCHOJJJJPPH: 
	HCHOJJJJTPY: 
	No safety factor allowed.: 0
	Enters the appropriate AP42, NSPS JJJJ, IIII or non-road TSP/PM10/PM2.5 emission factor based on the Source of Emission factors. For all natural gas-fired engines <100 HP, you must enter the appropriate TSP/PM10/PM2.5 emission factor.: 
	TSPIIIIPPH: 
	TSPIIIITPY: 0.0000
	No safety factor allowed.: 0
	Enters the appropriate AP42, SO2 emission factor based on the Source of Enters the appropriate AP42, NSPS JJJJ, IIII or non-road SO2 emission factor based on the Source of Emission factors. For all natural gas-fired engines <100 HP, you must enter the appropriate SO2 emission factor.: 
	SO2ManufSpecsEFPPH: 
	SO2ManufSpecsEFTPY: 
	Appropriate AP-42 uncontrolled emission factor automatically populated based on engine type selected above.: 
	Calculates uncontrolled emissions in pounds per hour (pph) for this pollutant. This value cannot be changed by user.: 0.00000
	Calculates uncontrolled emissions in tons per year (tpy) for this pollutant. This value cannot be changed by user.: 0.00000
	TotalHAPControlledPPH: 0.00
	TotalHAPControlledTPY: 0.00
	StationaryNA: 
	PortableTA: 
	PortableNA: 
	StationaryTA: 
	Must select the appropriate Source of Emission Factors. Select NSPS JJJJ for Engine HP rated 100≤HP<500HP and manufactured between July 1, 2008-December 31, 2010 and appropriate JJJJ emission factors are automatically entered for NOx, CO and VOC.: 
	Must select the appropriate Source of Emission Factors. Select NSPS JJJJ for Engine HP rated 100≤HP<500 and manufactured on or after July 1, 2011 and appropriate JJJJ emission factors are automatically entered for NOx, CO and VOC.: 
	Must select the appropriate Source of Emission Factors. Select NSPS JJJJ for Engine HP rated ≥500HP and manufactured on or after July 1, 2010 and appropriate JJJJ emission factors are automatically entered for NOx, CO and VOC.: 
	Must select the appropriate Source of Emission Factors. Select NSPS JJJJ for Engine HP rated ≥500HP and manufactured between July 1, 2007-June 30, 2010 and appropriate JJJJ emission factors are automatically entered for NOx, CO and VOC.: 
	Must select the appropriate Source of Emission Factors. Select NSPS JJJJ for Lean Burn Engine HP rated 500≤HP<1350 and manufactured between January 1, 2008-June 30, 2010 and appropriate JJJJ emission factors are automatically entered for NOx, CO and VOC.: 
	Must select the appropriate Source of Emission Factors. Select NSPS JJJJ for Lean Burn Engine HP rated 500≤HP<1350 and manufactured on or after July 1, 2010 and appropriate JJJJ emission factors are automatically entered for NOx, CO and VOC.: 
	Must select the appropriate Source of Emission Factors. Select NSPS JJJJ for engines rated less than 100 HP and enter appropriate emission factors below under the JJJJ EF column.: 
	Must select the appropriate Source of Emission Factors. Select NSPS IIII diesel engines and appropriate JJJJ emission factors are automatically entered for NOx, CO and VOC.: 
	Required-Select appropriate engine manufacturer from drop down list or type in the Manufacturer.: 
	Required-Enter the appropriate engine model.: 
	Enter the engine serial number or TBD if not known.: 
	Select engine manufacture date from drop down calendar.: 
	Required-Select the correct engine type from the drop-down list.: 
	Required-Select appropriate engine description from drop-down list.: Pumpjack Engine
	Required-Enter quantity of identical engines if more than one. The calculation tool automatically creates one engine data entry form and calculates the total emissions for the total quantity of like-kind engines entered here.: 1
	Enter maximum engine rpm.: 
	FuelHeatValue: Fuel LHV, (BTU/SCF)
	UnitID: ReBoiler-
	NOxPPH: 0.00
	NOxTPY: 0.00
	COPPH: 0.00
	COTPY: 0.00
	VOCPPH: 0.00
	VOCTPY: 0.00
	SOxPPH: 0.00
	SOxTPY: 0.00
	TSPPPH: 0.00
	TSPTPY: 0.00
	PM10PPH: 0.00
	PM10TPY: 0.00
	PM25PPH: 0.00
	PM25TPY: 0.00
	H2SPPH: -
	H2STPY: -
	HAPPPH: 0.0000
	HAPTPY: 0.0000
	Cell1: PJENG 8
	SO2PPH: 0.000
	SO2TPY: 0.000
	Header: 0
	AcetaldehydePPH: 
	AcetaldehydeTPY: 
	AcroleinPPH: 
	AcroleinTPY: 
	BenzenePPH: 
	BenzeneTPY: 
	EthylbenzenePPH: 
	EthylbenzeneTPY: 
	FormaldehydePPH: 
	FormaldehydeTPY: 
	nHexanePPH: 
	nHexaneTPY: 
	ToluenePPH: 
	TolueneTPY: 
	XylenePPH: 
	XyleneTPY: 
	AcetaldehyeTPY: 
	Acetaldehydepph: 
	Acetaldehydetpy: 
	Acroleinpph: 
	Acroleintpy: 
	Benzenepph: 
	Benzenetpy: 
	Ethylbenzenepph: 
	Ethylbenzenetpy: 
	Formaldehydepph: 
	Formaldehydetpy: 
	nHexanepph: 
	nHexanetpy: 
	Toluenepph: 
	Toluenetpy: 
	Xylenepph: 
	Xylenetpy: 
	HAPpph: 0.00
	HAPtpy: 0.00
	Click on + button to add another row for an additional heater unit. Up to 6 heater units may be added per form.: 
	Click on - button to delete row to remove a heater unit.: 
	UnitIDNumber: 1
	UnitHeatValue: 
	NOxpph: 0.00
	NOxtpy: 0.00
	COpph: 0.00
	COtpy: 0.00
	VOCpph: 0.00
	VOCtpy: 0.00
	SO2pph: 0.0000
	SO2tpy: 0.0000
	PMpph: 0.000
	PMtpy: 0.000
	TOTALNOXpph: 0.00000
	TOTALNOXtpy: 0.00000
	TOTALCOpph: 0.00000
	TOTALCOtpy: 0.00000
	TOTALVOCpph: 0.00000
	TOTALVOCtpy: 0.00000
	TOTALSO2pph: 0.00
	TOTALSO2tpy: 0.00
	TOTALPMpph: 0.00000
	TOTALPMtpy: 0.00000
	Enter the sulfur content of the fuel in grains/1,000,000 scf or use AP-42 default value of 2000 gr/1,000,000.: 2000
	Enter the sulfur content of the fuel in grains/1,000,000 scf or use AP-42 default value of 2000 gr/1,000,000.: 1020
	Select flash emission calculation method by clicking on the appropriate box.: 
	Select flash emission calculation method by clicking on the appropriate box.: 
	DropDown: 
	DehyUnitNumber: DHY-2
	Calculates total thermal oxidizer emissions for field gas in pounds per hour (pph) for this pollutant. This value cannot be changed by user.: 0.00
	Calculates total thermal oxidizer emissions for field gas in tons per year (tpy) for this pollutant. This value cannot be changed by user.: 0.00
	pph: 
	VOCEmissionsAfterControlpph: 
	VOCEmissionsAfterControltpy: 
	VOCControlledEmissionspph: 
	VOCControlledEmissionstpy: 
	BENZENEPPH: 0.00
	BENZENETPY: 0.00
	Cell2: 0.00
	Cell3: 0.00
	Cell4: 0.00
	Cell5: 0.00
	VOCControlMethod: Uncontrolled
	FlashTankVOCDRE: 
	RegeneratorVOCDRE: 
	FlashTankH2SDRE: 
	RegeneratorH2SDRE: 
	AmineUnitNumber: AM-1
	TextField5: 
	Select flash emission calculation method by clicking on the appropriate box.: 
	VRUCapitalCost: 
	OilProduction: 
	MonthlyVRUCosts: 0
	TankVaporsProduced: 
	VRTCapitalCost: NA
	VaporsHeatValue: 
	AnnualServiceCosts: 
	GasPrice: 
	ElectricityCosts: 
	The 5 year default value may be changed to a more appropriate yearly value based on the equipment employed at the site.: 5
	LifetimeVRUCosts: 0.00
	LifetimeVRUProfit: 0.00
	AnnualVRURevenue: 0.00
	PaybackPeriod: 
	LifetimeVRURevenue:  $0.00 
	CostBenefitRatio: 
	Check box if the answer to Question 2 demonstrates a positive economic benefit.: 0
	Select flash emission calculation method by clicking on the appropriate box.: 
	GOR: 
	Select flash emission calculation method by clicking on the appropriate box.: 
	Select flash emission calculation method by clicking on the appropriate box.: 
	Select flash emission calculation method by clicking on the appropriate box.: 
	Select flash emission calculation method by clicking on the appropriate box.: 
	Click on + button to add another row for an additional tank unit. Up to 10 tanks may be added per form.: 
	Click on - button to subtract a row for each tank unit. Up to 10 tanks may be included per form.: 
	TK1: PWTK-
	Calculates uncontrolled emissions in pounds per hour (pph) for this pollutant for all tanks. This value cannot be changed by user.: 0.00
	Calculates uncontrolled emissions in tons per year (tpy) for this pollutant for all tanks. This value cannot be changed by user.: 0.00
	Calculates controlled emissions in pounds per hour (pph) for this pollutant for all tanks. This value cannot be changed by user.: 
	Calculates uncontrolled emissions in tons per year (tpy) for this pollutant for all tanks. This value cannot be changed by user.: 
	VOCCaptureEfficiency: 100
	VOCCaptureYesNo: NA
	VRUDowntimeYesNo: NA
	VOCDRE: 0
	VOCControlledYesNo: YES
	Click on + button to add another row for an additional tank unit. Up to 10 tanks may be added per form.: 
	Click on - button to subtract a row for each tank unit. Up to 10 tanks may be included per form.: 
	Required-Enter molecular weight of vapors (lb/lb-mole) for produced water.: 
	UGC: 385
	BOPD: 
	scfperday: 
	scfperhour: 0.00
	Click on + button to add another row for an additional tank unit. Up to 10 tanks may be added per form.: 
	Click on - button to subtract a row for each tank unit. Up to 10 tanks may be included per form.: 
	Click on + button to add another row for an additional tank unit. Up to 10 tanks may be added per form.: 
	Click on - button to subtract a row for each tank unit. Up to 10 tanks may be included per form.: 
	API: 
	SeparatorPressure: 
	SeparatorTemperature: 
	InitialGasGravity: 
	VOCFraction: 
	AtmosphericPressure: 
	DissolvedGasGravity100psi: 0.00
	RsGastoOilRatio: 0.00
	THC: 0.00
	Click on + button to add another row for an additional tank unit. Up to 10 tanks may be added per form.: 
	Click on - button to subtract a row for each tank unit. Up to 10 tanks may be included per form.: 
	Click on + button to add another row for an additional tank unit. Up to 10 tanks may be added per form.: 
	Click on - button to subtract a row for each tank unit. Up to 10 tanks may be included per form.: 
	tanknumber: 1
	C1: 
	C2: 
	C3: 
	SubtractUnit: 
	Click on + button to add another row for an additional tank unit. Up to 10 tanks may be added per form.: 
	Click on - button to subtract a row for each tank unit. Up to 10 tanks may be included per form.: 
	Select flash emission calculation method by clicking on the appropriate box.: 
	Select flash emission calculation method by clicking on the appropriate box.: 
	Select flash emission calculation method by clicking on the appropriate box.: 
	Click on + button to add another row for an additional tank unit. Up to 10 tanks may be added per form.: 
	Click on - button to subtract a row for each tank unit. Up to 10 tanks may be included per form.: 
	ShellDiameter: 
	ShellHeight: 
	MaxLiquidHeight: 
	RoofType: 
	ConeRoofSlope: .0625
	PaintColor: 
	PaintCondition: Good
	PaintSolarAbsorbance: 
	HeatedTanks: No
	BreatherVentPressure: .03
	BreatherVentVacuum: -.03
	ActualThroughputBOPD: 
	ActualThroughputBOPY: 0.00
	ActualThroughputGOPY: 0.00
	LowLiquidLevel: 
	HighLiquidLevel: 
	ChangeInLiquidLevel: 
	ThroughputAdjustmentFactor: 1
	AdjustedThroughputBOPY: 0.00
	AdjustedThroughputGOPY: 0.00
	MaxFillRate: 
	UniversalGasConstant: 10.731
	SiteSelection: 
	MolecularWeight: 
	APIGravity: 
	ReidVaporPressure: 
	ProductFactor: .75
	MaxDailyTemperature: 
	MinDailyTemperature: 
	SolarInsolation: 
	HLLiquidHeight: 0.00
	LtTotalWorkingandStandingLosses: 0.00
	LsStandingLoss: 0.000
	VvVaporSpaceVolume: 0.000
	HvoVaporSpaceOutage: 0.000
	Hro: 0.000
	Hr: 0.000
	RsTankShellRadius: 0.000
	WVVaporWeightDensity: 
	Pva: 0.050
	TLADailyAverageLiquidSurfaceTemp: 459.440
	TAADailyAverageAmbientTemp: 460.000
	TBLiquidBulkTemp: 459.000
	KEVaporPressureExpansionFactor: 1.200
	TVDailyVaporTemperatureRange: 0.000
	TADailyAmbientTemperatureRange: 0.000
	PVXVaporPressureatDailyRange: 0.000
	PVXVaporPressureatDailyMaxTemp: 0.050
	TLXDailyMaxLiquidSurfaceTemp: 459.440
	PVNVaporPressureatDailyMinTemp: 0.050
	TLNDailyMinLiquidSurfaceTemp: 459.440
	PBBreatherVentSettingRange: 0.060
	KSVentedVaporSaturationFactor: 1.000
	LwWorkingLosses: 0.000
	KnTurnoverFactor: 
	NTurnoversperPeriod: 
	LMAXHourlyWorkingLoss: 0.00
	Select flash emission calculation method by clicking on the appropriate box.: 
	Select flash emission calculation method by clicking on the appropriate box.: 
	Select flash emission calculation method by clicking on the appropriate box.: 
	Select flash emission calculation method by clicking on the appropriate box.: 
	Select flash emission calculation method by clicking on the appropriate box.: 
	Select flash emission calculation method by clicking on the appropriate box.: 
	TK11: TK-
	ActualThroughpuBOPD: 
	Click on + button to add another row for an additional tank unit. Up to 10 tanks may be added per form.: 
	Click on - button to subtract a row for each tank unit. Up to 10 tanks may be included per form.: 
	TitleHeader: 
	FlashandWorkingStandingHeader: 
	NumberTanks: 
	Count: 1F
	TankSize: 
	Thruput: 
	UncontrolledVOCPPH: 
	UncontrolledVOCTPY: 
	ControlledVOCPPH: 
	ControlledVOCTPY: 
	Required-Enter maximum hourly true vapor pressure of liquid loaded in psia.: 
	Required-Enter average annual temperature in degrees F;: 
	Required-Enter the total facility produced water throughput (gal/yr) based on the value entered in the Core Data Information sheet (pg 1).: 0.00
	Required-Select appropriate saturation factor from AP-42 Table 5.2-1 referenced on the next page changing default value as necessary.: 0.6
	Required-Enter average annual true vapor pressure of liquid loaded in psia.: 
	Required-Enter total hourly loading rate of produced water  (gal/hr): 8820
	Required-Enter maximum hourly temperature in degrees F: 
	Select appropriate emission source from Table 5.2-5.: 
	Select appropriate emission source from Table 5.2-5.: 
	Select appropriate emission source from Table 5.2-5.: 
	SubmergedDedicated: 
	Select appropriate petroleum liquid loading methodology AP-42, 5.2-4 Equation 1 or AP-42 Table 5.2-5: 
	Select appropriate petroleum liquid loading methodology AP-42, 5.2-4 Equation 1 or AP-42 Table 5.2-5: 
	Click on + button to add another row for an additional tank unit. Up to 10 tanks may be added per form.: 
	Click on - button to subtract a row for each tank unit. Up to 10 tanks may be included per form.: 
	Blowdown1: 
	Blowdown2: 
	Blowdown3: 
	Startup1: 
	Startup2: 
	Startup3: 
	Blowdowns: 14.7
	Blowdowns2: 
	Blowdowns3: 
	Startups: 
	Startups2: 
	Startups3: 
	TextField4: 
	NoSSM: 
	SSM10TPY: 
	SSMVOCCALC: 
	SSM10TPYPLUSVOCCALC: 
	SSMCOMB: 
	MALF: 
	Select flash emission calculation method by clicking on the appropriate box.: 
	Select flash emission calculation method by clicking on the appropriate box.: 
	Select flash emission calculation method by clicking on the appropriate box.: 
	Select flash emission calculation method by clicking on the appropriate box.: 
	Select flash emission calculation method by clicking on the appropriate box.: 
	Required-Select appropriate saturation factor from AP-42 Table 5.2-1 referenced on the next page changing default value as necessary.: 1
	OilinWater: 1
	Title: 
	PWTK1: PWTK-
	TankNumber: 1
	Select appropriate emission source from Table 5.2-5.: 
	Required-Enter total gas stream volume to thermal oxidizer.: 
	Required-Enter pilot gas stream volume to thermal oxidizer or enter 0 if there is no pilot.: 
	Required-Select thermal oxidizer control efficiency from drop-down list. 98% control requires manufacturer documentation.: 
	Required-Enter total VOC % to thermal oxidizer supported by a gas analysis required to be submitted with application.: 
	Required-Enter total gas stream volume to thermal oxidizer.: 
	Required-Enter field gas stream heat value to thermal oxidizer in Btu/scf.: 
	Automatically calculates hourly gas routed to thermal oxidizer. This value cannot be changed by user.: 0.000000
	Automatically calculates hourly pilot gas routed to thermal oxidizer. This value cannot be changed by user.: 0.000000
	Automatically calculates annual gas routed to thermal oxidizer. This value cannot be changed by user.: 0.000000
	Required-Enter pilot gas stream heat value to thermal oxidizer in Btu/scf or enter 0 if there is no pilot.: 
	Required-Enter H2S mol fraction (lb-mol H2S/lb-mol) of gas sent to thermal oxidizer supported by gas analysis required to be submitted with application.: 
	Required-Enter the safety factor selected from the drop-down menu.: 
	Identify which emission units the VOC combustion device (ie flare, ECD or VCU) is controlling.: 
	Required-Select the appropriate source for combustion device emission factors from drop-down list. Form will select appropriate emission factors based on selection and heat value of combusted gas if required.: 
	Required-Enter H2S mol fraction (lb-mol H2S/lb-mol) of gas sent to thermal oxidizer supported by gas analysis required to be submitted with application.: 
	Required-Enter field gas sulfur content (excluding H2S) in grains/100scf of gas sent to flare supported by gas analysis required to be submitted with application.: 
	Required-Enter Gas MW (lb/lbmol) routed to the flare supported by a gas analysis required to be submitted with application.: 
	Required-Enter Gas pressure (psia) routed to the flare supported by a gas analysis required to be submitted with application.: 
	Required-Enter Gas Temperature(degrees Fahrenheit) routed to the flare supported by a gas analysis required to be submitted with application.: 
	Required-Enter Gas Temperature(degrees Fahrenheit) routed to the flare supported by a gas analysis required to be submitted with application.: 
	Required-Select YES or NO to determine if the highest emission factor from AP-42 or TCEQ for NOx and CO will be used in the the calculations.: 
	NOxUncontrolledpph: 0.0000
	NOxUncontrolledtpy: 0.0000
	Calculates total thermal oxidizer emissions for field gas in pounds per hour (pph) for this pollutant. This value cannot be changed by user.: 0.00
	Calculates total thermal oxidizer emissions for field gas in tons per year (tpy) for this pollutant. This value cannot be changed by user.: 0.00
	Calculates total thermal oxidizer emissions for pilot gas in pounds per hour (pph) for this pollutant. This value cannot be changed by user.: 0.00
	Calculates total thermal oxidizer emissions for pilot gas in tons per year (tpy) for this pollutant. This value cannot be changed by user.: 0.00
	Calculates total thermal oxidizer emissions in pounds per hour (pph) for this pollutant. This value cannot be changed by user.: 0.00
	Calculates total thermal oxidizer emissions in tons per year (tpy) for this pollutant. This value cannot be changed by user.: 0.00
	COUncontrolledpph: 0.0000
	COUncontrolledtpy: 0.0000
	Calculates total thermal oxidizer emissions for field gas in pounds per hour (pph) for this pollutant. This value cannot be changed by user.: 0.00
	Calculates total thermal oxidizer emissions for field gas in tons per year (tpy) for this pollutant. This value cannot be changed by user.: 0.00
	Calculates total thermal oxidizer emissions for pilot gas in pounds per hour (pph) for this pollutant. This value cannot be changed by user.: 0.00
	Calculates total thermal oxidizer emissions for pilot gas in tons per year (tpy) for this pollutant. This value cannot be changed by user.: 0.00
	Calculates total thermal oxidizer emissions in pounds per hour (pph) for this pollutant. This value cannot be changed by user.: 0.00
	Calculates total thermal oxidizer emissions in tons per year (tpy) for this pollutant. This value cannot be changed by user.: 0.00
	VOCUncontrolledpph: 0.0000
	VOCUncontrolledtpy: 0.0000
	Calculates total thermal oxidizer emissions for pilot gas in pounds per hour (pph) for this pollutant. This value cannot be changed by user.: 0.00
	Calculates total thermal oxidizer emissions for pilot gas in tons per year (tpy) for this pollutant. This value cannot be changed by user.: 0.00
	Calculates total thermal oxidizer emissions in pounds per hour (pph) for this pollutant. This value cannot be changed by user.: 0.00
	Calculates total thermal oxidizer emissions in tons per year (tpy) for this pollutant. This value cannot be changed by user.: 0.00
	SO2Uncontrolledpph: 0.0000
	SO2Uncontrolledtpy: 0.0000
	Calculates total thermal oxidizer emissions for field gas in pounds per hour (pph) for this pollutant. This value cannot be changed by user.: 0.0000
	Calculates total thermal oxidizer emissions for field gas in tons per year (tpy) for this pollutant. This value cannot be changed by user.: 0.0000
	Calculates total thermal oxidizer emissions for pilot gas in pounds per hour (pph) for this pollutant. This value cannot be changed by user.: 0.0000
	Calculates total thermal oxidizer emissions for pilot gas in tons per year (tpy) for this pollutant. This value cannot be changed by user.: 0.0000
	Calculates total thermal oxidizer emissions in pounds per hour (pph) for this pollutant. This value cannot be changed by user.: 0.0000
	Calculates total thermal oxidizer emissions in tons per year (tpy) for this pollutant. This value cannot be changed by user.: 0.0000
	H2SUncontrolledpph: 0.0000
	Calculates total thermal oxidizer emissions for field gas in pounds per hour (pph) for this pollutant. This value cannot be changed by user.: 0.0000
	Calculates total thermal oxidizer emissions for field gas in tons per year (tpy) for this pollutant. This value cannot be changed by user.: 0.0000
	Calculates total thermal oxidizer emissions for pilot gas in pounds per hour (pph) for this pollutant. This value cannot be changed by user.: 0.0000
	Calculates total thermal oxidizer emissions for pilot gas in tons per year (tpy) for this pollutant. This value cannot be changed by user.: 0.0000
	Calculates total thermal oxidizer emissions in pounds per hour (pph) for this pollutant. This value cannot be changed by user.: 0.0000
	Calculates total thermal oxidizer emissions in tons per year (tpy) for this pollutant. This value cannot be changed by user.: 0.0000
	EUID1: FL-3
	EUID2: FL-3b
	EUID3: FL-3c
	HourlyGasRoutedtoFlare1: 0.000000
	HourlyGasRoutedtoFlare2: 0.000000
	HourlyGasRoutedtoFlare3: 0.000000
	HourlyGastoFlare1: 
	HourlyGastoFlare2: 
	HourlyGastoFlare3: 
	AnnualGasRoutedtoFlare1: 0.000000
	AnnualGasRoutedtoFlare2: 0.000000
	AnnualGasRoutedtoFlare3: 0.000000
	AnnualGastoFlare1: 
	AnnualGastoFlare2: 
	AnnualGastoFlare3: 
	PilotGasRoutedtoFlare1: 0.000000
	PilotGasRoutedtoFlare2: 0.000000
	PilotGasRoutedtoFlare3: 0.000000
	HeatValueofFieldGas1: 1200
	HeatValueofFieldGas2: 1200
	HeatValueofFieldGas3: 1200
	GasMW1: 
	GasMW2: 
	GasMW3: 
	FieldGasMolFraction1: 
	FieldGasMolFraction2: 
	FieldGasMolFraction3: 
	GasPressure1: 14.7
	GasPressure2: 14.7
	GasPressure3: 14.7
	FieldGasSulfurContent1: 5
	FieldGasSulfurContent2: 5
	FieldGasSulfurContent3: 5
	GasTemperature1: 70
	GasTemperature2: 70
	GasTemperature3: 70
	PilotGastoFlare1: 
	PilotGastoFlare2: 
	PilotGastoFlare3: 
	FieldGasH2SWtPercent1: 
	FieldGasH2SWtPercent2: 
	FieldGasH2SWtPercent3: 
	HeatValueofPilotGas1: 1020
	HeatValueofPilotGas2: 1020
	HeatValueofPilotGas3: 1020
	FlareControlEfficiency1: 95
	FlareControlEfficiency2: 95
	FlareControlEfficiency3: 95
	PilotGasSulfurContent1: .25
	PilotGasSulfurContent2: .25
	PilotGasSulfurContent3: .25
	VOCtoFlare1: 100
	VOCtoFlare2: 100
	VOCtoFlare3: 100
	SourceofEmissionFactors1: 
	SourceofEmissionFactors2: 
	SourceofEmissionFactors3: 
	SafetyFactor1: 
	SafetyFactor2: 
	SafetyFactor3: 
	HighestEmissionFactors1: 
	HighestEmissionFactors2: 
	HighestEmissionFactors3: 
	Cell6: 0.00
	Cell7: 0.00
	Cell8: 
	Cell9: 
	Cell10: 
	Cell11: 0.0000
	Cell12: 0.0000
	Cell13: 0.0000
	Cell14: 0.0000
	Cell15: 0.0000
	Cell16: 0.0000
	NOx1pph: 0.0000
	NOx2pph: 0.0000
	NOx3pph: 0.0000
	CO1pph: 0.0000
	CO2pph: 0.0000
	CO3pph: 0.0000
	VOC1pph: 0.00
	VOC2pph: 0.00
	VOC3pph: 0.00
	SO21pph: 0.0000
	SO22pph: 0.0000
	SO23pph: 0.0000
	H2S1pph: 0.0000
	H2S2pph: 0.0000
	H2S3pph: 0.0000
	NOx1tpy: 0.0000
	NOx2tpy: 0.0000
	NOx3tpy: 0.0000
	CO1tpy: 0.0000
	CO2tpy: 0.0000
	CO3tpy: 0.0000
	VOC1tpy: 0.00
	VOC2tpy: 0.00
	VOC3tpy: 0.00
	SO21tpy: 0.0000
	SO22tpy: 0.0000
	SO23tpy: 0.0000
	H2S1tpy: 0.0000
	H2S2tpy: 0.0000
	H2S3tpy: 0.0000
	H2Spph: 0.0000
	H2Stpy: 0.00
	Identify which emission units the VOC combustion device (ie flare, ECD or VCU) is controlling.: 
	Calculates total thermal oxidizer emissions for field gas in pounds per hour (pph) for this pollutant. This value cannot be changed by user.: 0.00
	Calculates total thermal oxidizer emissions for field gas in tons per year (tpy) for this pollutant. This value cannot be changed by user.: 0.00
	Calculates total thermal oxidizer emissions for pilot gas in pounds per hour (pph) for this pollutant. This value cannot be changed by user.: 0.00
	Calculates total thermal oxidizer emissions for pilot gas in tons per year (tpy) for this pollutant. This value cannot be changed by user.: 0.00
	Calculates total thermal oxidizer emissions in pounds per hour (pph) for this pollutant. This value cannot be changed by user.: 0.00
	Calculates total thermal oxidizer emissions in tons per year (tpy) for this pollutant. This value cannot be changed by user.: 0.00
	EFVG: 0.00992070
	Required-Enter the number of units: 0
	Calculates total uncontrolled fugitive  emissions for this equipment type in this service type in pounds per hour (pph) for this pollutant. This value cannot be changed by user.: 0.0000
	Calculates total uncontrolled fugitive  emissions for this equipment type in this service type in tons per year (tpy) for this pollutant. This value cannot be changed by user.: 0.0000
	HAPGUPPH: 0.0000
	HAPGUTPY: 0.0000
	CH6GUPPH: 0.0000
	CH6GUTPY: 0.0000
	Required-Enter the control efficiency. The value defaults to 0% but may be changed.: 0
	Calculates total controlled fugitive  emissions for this equipment type in this service type in pounds per hour (pph) for this pollutant. This value cannot be changed by user.: 0.0000
	Calculates total controlled fugitive  emissions for this equipment type in this service type in tons per year (tpy) for this pollutant. This value cannot be changed by user.: 0.0000
	HAPGCPPH: 0.0000
	HAPGCTPY: 0.0000
	CH6GCPPH: 0.0000
	CH6GCTPY: 0.0000
	EFVHO: 0.00001852
	Required-Enter the number of units: 0
	Calculates total uncontrolled fugitive  emissions for this equipment type in this service type in pounds per hour (pph) for this pollutant. This value cannot be changed by user.: 0.0000
	Calculates total uncontrolled fugitive  emissions for this equipment type in this service type in tons per year (tpy) for this pollutant. This value cannot be changed by user.: 0.0000
	HAPHOUPPH: 0.0000
	HAPHOUTPY: 0.0000
	CH6HOUPPH: 0.0000
	CH6HOUTPY: 0.0000
	Required-Enter the control efficiency. The value defaults to 0% but may be changed.: 0
	Calculates total controlled fugitive  emissions for this equipment type in this service type in pounds per hour (pph) for this pollutant. This value cannot be changed by user.: 0.0000
	Calculates total controlled fugitive  emissions for this equipment type in this service type in tons per year (tpy) for this pollutant. This value cannot be changed by user.: 0.0000
	HAPHOCPPH: 0.0000
	HAPHOCTPY: 0.0000
	CH6HOCPPH: 0.0000
	CH6HOCTPY: 0.0000
	EFVLO: 0.00551150
	Required-Enter the number of units: 0
	Calculates total uncontrolled fugitive  emissions for this equipment type in this service type in pounds per hour (pph) for this pollutant. This value cannot be changed by user.: 0.0000
	Calculates total uncontrolled fugitive  emissions for this equipment type in this service type in tons per year (tpy) for this pollutant. This value cannot be changed by user.: 0.0000
	HAPLOUPPH: 0.0000
	HAPLOUTPY: 0.0000
	CH6LOUPPH: 0.0000
	CH6LOUTPY: 0.0000
	Required-Enter the control efficiency. The value defaults to 0% but may be changed.: 0
	Calculates total controlled fugitive  emissions for this equipment type in this service type in pounds per hour (pph) for this pollutant. This value cannot be changed by user.: 0.0000
	Calculates total controlled fugitive  emissions for this equipment type in this service type in tons per year (tpy) for this pollutant. This value cannot be changed by user.: 0.0000
	HAPLOCPPH: 0.0000
	HAPLOCTPY: 0.0000
	CH6LOCPPH: 0.0000
	CH6LOCTPY: 0.0000
	EFVWO: 0.00021605
	Required-Enter the number of units: 0
	Calculates total uncontrolled fugitive  emissions for this equipment type in this service type in pounds per hour (pph) for this pollutant. This value cannot be changed by user.: 0.0000
	Calculates total uncontrolled fugitive  emissions for this equipment type in this service type in tons per year (tpy) for this pollutant. This value cannot be changed by user.: 0.0000
	HAPWOUPPH: 0.0000
	HAPWOUTPY: 0.0000
	CH6WOUPPH: 0.0000
	CH6WOUTPY: 0.0000
	Required-Enter the control efficiency. The value defaults to 0% but may be changed.: 0
	Calculates total controlled fugitive  emissions for this equipment type in this service type in pounds per hour (pph) for this pollutant. This value cannot be changed by user.: 0.0000
	Calculates total controlled fugitive  emissions for this equipment type in this service type in tons per year (tpy) for this pollutant. This value cannot be changed by user.: 0.0000
	HAPWOCPPH: 0.0000
	HAPWOCTPY: 0.0000
	CH6WOCPPH: 0.0000
	CH6WOCTPY: 0.0000
	Calculates total uncontrolled fugitive  emissions for this equipment type in this service type in pounds per hour (pph) for this pollutant. This value cannot be changed by user.: 0.0000
	Calculates total uncontrolled fugitive  emissions for this equipment type in this service type in tons per year (tpy) for this pollutant. This value cannot be changed by user.: 0.0000
	HAPVUPPH: 0.0000
	HAPVUTPY: 0.0000
	CH6VUPPH: 0.0000
	CH6VUTPY: 0.0000
	Calculates total controlled fugitive  emissions for this equipment type in this service type in pounds per hour (pph) for this pollutant. This value cannot be changed by user.: 0.0000
	Calculates total controlled fugitive  emissions for this equipment type in this service type in tons per year (tpy) for this pollutant. This value cannot be changed by user.: 0.0000
	HAPVCPPH: 0.0000
	HAPVCTPY: 0.0000
	CH6VCPPH: 0.0000
	CH6VCTPY: 0.0000
	EFPSG: 0.00529104
	Required-Enter the number of units: 0
	Calculates total uncontrolled fugitive  emissions for this equipment type in this service type in pounds per hour (pph) for this pollutant. This value cannot be changed by user.: 0.0000
	Calculates total uncontrolled fugitive  emissions for this equipment type in this service type in tons per year (tpy) for this pollutant. This value cannot be changed by user.: 0.0000
	HAPPSGUPPH: 0.0000
	HAPPSGUTPY: 0.0000
	CH6PSGUPPH: 0.0000
	CH6PSGUTPY: 0.0000
	Required-Enter the control efficiency. The value defaults to 0% but may be changed.: 0
	Calculates total controlled fugitive  emissions for this equipment type in this service type in pounds per hour (pph) for this pollutant. This value cannot be changed by user.: 0.0000
	Calculates total controlled fugitive  emissions for this equipment type in this service type in tons per year (tpy) for this pollutant. This value cannot be changed by user.: 0.0000
	HAPPSGCPPH: 0.0000
	HAPPSGCTPY: 0.0000
	CH6PSGCPPH: 
	CH6PSGCTPY: 0.0000
	EFPSHO: 0.02865980
	Required-Enter the number of units: 0
	Calculates total uncontrolled fugitive  emissions for this equipment type in this service type in pounds per hour (pph) for this pollutant. This value cannot be changed by user.: 0.0000
	Calculates total uncontrolled fugitive  emissions for this equipment type in this service type in tons per year (tpy) for this pollutant. This value cannot be changed by user.: 0.0000
	HAPPSHOUPPH: 0.0000
	HAPPSHOUTPY: 0.0000
	CH6PSHOUPPH: 0.0000
	CH6PSHOUTPY: 0.0000
	Required-Enter the control efficiency. The value defaults to 0% but may be changed.: 0
	Calculates total controlled fugitive  emissions for this equipment type in this service type in pounds per hour (pph) for this pollutant. This value cannot be changed by user.: 0.0000
	Calculates total controlled fugitive  emissions for this equipment type in this service type in tons per year (tpy) for this pollutant. This value cannot be changed by user.: 0.0000
	HAPPSHOCPPH: 0.0000
	HAPPSHOCTPY: 0.0000
	CH6PSHOCPPH: 0.0000
	CH6PSHOCTPY: 0.0000
	EFPSLO: 0.02865980
	Required-Enter the number of units: 0
	Calculates total uncontrolled fugitive  emissions for this equipment type in this service type in pounds per hour (pph) for this pollutant. This value cannot be changed by user.: 0.0000
	Calculates total uncontrolled fugitive  emissions for this equipment type in this service type in tons per year (tpy) for this pollutant. This value cannot be changed by user.: 0.0000
	HAPPSLOUPPH: 0.0000
	HAPPSLOUTPY: 0.0000
	CH6PSLOUPPH: 0.0000
	CH6PSLOUTPY: 0.0000
	Required-Enter the control efficiency. The value defaults to 0% but may be changed.: 0
	Calculates total controlled fugitive  emissions for this equipment type in this service type in pounds per hour (pph) for this pollutant. This value cannot be changed by user.: 0.0000
	Calculates total controlled fugitive  emissions for this equipment type in this service type in tons per year (tpy) for this pollutant. This value cannot be changed by user.: 0.0000
	HAPPSLOCPPH: 0.0000
	HAPPSLOCTPY: 0.0000
	CH6PSLOCPPH: 0.0000
	CH6PSLOCTPY: 0.0000
	EFPSWO: 0.00005291
	Required-Enter the number of units: 0
	Calculates total uncontrolled fugitive  emissions for this equipment type in this service type in pounds per hour (pph) for this pollutant. This value cannot be changed by user.: 0.0000
	Calculates total uncontrolled fugitive  emissions for this equipment type in this service type in tons per year (tpy) for this pollutant. This value cannot be changed by user.: 0.0000
	HAPPSWOUPPH: 0.0000
	HAPPSWOUTPY: 0.0000
	CH6PSWOUPPH: 0.0000
	CH6PSWOUTPY: 0.0000
	Required-Enter the control efficiency. The value defaults to 0% but may be changed.: 0
	Calculates total controlled fugitive  emissions for this equipment type in this service type in pounds per hour (pph) for this pollutant. This value cannot be changed by user.: 0.0000
	Calculates total controlled fugitive  emissions for this equipment type in this service type in tons per year (tpy) for this pollutant. This value cannot be changed by user.: 0.0000
	HAPPSWOCPPH: 0.0000
	HAPPSWOCTPY: 0.0000
	CH6PSWOCPPH: 0.0000
	CH6PSWOCTPY: 0.0000
	Calculates total uncontrolled fugitive  emissions for this equipment type in this service type in pounds per hour (pph) for this pollutant. This value cannot be changed by user.: 0.0000
	Calculates total uncontrolled fugitive  emissions for this equipment type in this service type in tons per year (tpy) for this pollutant. This value cannot be changed by user.: 0.0000
	HAPPSUPPH: 0.0000
	HAPPSUTPY: 0.0000
	CH6PSUPPH: 0.0000
	CH6PSUTPY: 0.0000
	Calculates total controlled fugitive  emissions for this equipment type in this service type in pounds per hour (pph) for this pollutant. This value cannot be changed by user.: 0.0000
	Calculates total controlled fugitive  emissions for this equipment type in this service type in tons per year (tpy) for this pollutant. This value cannot be changed by user.: 0.0000
	HAPPSCPPH: 0.0000
	HAPPSCTPY: 0.0000
	CH6PSCPPH: 0.0000
	CH6PSCTPY: 0.0000
	EFCG: 0.00044092
	Required-Enter the number of units: 0
	Calculates total uncontrolled fugitive  emissions for this equipment type in this service type in pounds per hour (pph) for this pollutant. This value cannot be changed by user.: 0.0000
	Calculates total uncontrolled fugitive  emissions for this equipment type in this service type in tons per year (tpy) for this pollutant. This value cannot be changed by user.: 0.0000
	HAPCGUPPH: 0.0000
	HAPCGUTPY: 0.0000
	CH6CGUPPH: 0.0000
	CH6CGUTPY: 0.0000
	Required-Enter the control efficiency. The value defaults to 0% but may be changed.: 0
	Calculates total controlled fugitive  emissions for this equipment type in this service type in pounds per hour (pph) for this pollutant. This value cannot be changed by user.: 0.0000
	Calculates total controlled fugitive  emissions for this equipment type in this service type in tons per year (tpy) for this pollutant. This value cannot be changed by user.: 0.0000
	HAPCGCPPH: 0.0000
	HAPCGCTPY: 0.0000
	CH6CGCPPH: 0.0000
	CH6CGCTPY: 0.0000
	EFCHO: 0.00001653
	Required-Enter the number of units: 0
	Calculates total uncontrolled fugitive  emissions for this equipment type in this service type in pounds per hour (pph) for this pollutant. This value cannot be changed by user.: 0.0000
	Calculates total uncontrolled fugitive  emissions for this equipment type in this service type in tons per year (tpy) for this pollutant. This value cannot be changed by user.: 0.0000
	HAPCHOUPPH: 0.0000
	HAPCHOUTPY: 0.0000
	CH6CHOUPPH: 0.0000
	CH6CHOUTPY: 0.0000
	Required-Enter the control efficiency. The value defaults to 0% but may be changed.: 0
	Calculates total controlled fugitive  emissions for this equipment type in this service type in pounds per hour (pph) for this pollutant. This value cannot be changed by user.: 0.0000
	Calculates total controlled fugitive  emissions for this equipment type in this service type in tons per year (tpy) for this pollutant. This value cannot be changed by user.: 0.0000
	HAPCHOCPPH: 0.0000
	HAPCHOCTPY: 0.0000
	CH6CHOCPPH: 0.0000
	CH6CHOCTPY: 0.0000
	EFCLO: 0.00046297
	Required-Enter the number of units: 0
	Calculates total uncontrolled fugitive  emissions for this equipment type in this service type in pounds per hour (pph) for this pollutant. This value cannot be changed by user.: 0.0000
	Calculates total uncontrolled fugitive  emissions for this equipment type in this service type in tons per year (tpy) for this pollutant. This value cannot be changed by user.: 0.0000
	HAPCLOUPPH: 0.0000
	HAPCLOUTPY: 0.0000
	CH6CLOUPPH: 0.0000
	CH6CLOUTPY: 0.0000
	Required-Enter the control efficiency. The value defaults to 0% but may be changed.: 0
	Calculates total controlled fugitive  emissions for this equipment type in this service type in pounds per hour (pph) for this pollutant. This value cannot be changed by user.: 0.0000
	Calculates total controlled fugitive  emissions for this equipment type in this service type in tons per year (tpy) for this pollutant. This value cannot be changed by user.: 0.0000
	HAPCLOCPPH: 0.0000
	HAPCLOCTPY: 0.0000
	CH6CLOCPPH: 0.0000
	CH6CLOCTPY: 0.0000
	EFCWO: 0.00024251
	Required-Enter the number of units: 0
	Calculates total uncontrolled fugitive  emissions for this equipment type in this service type in pounds per hour (pph) for this pollutant. This value cannot be changed by user.: 0.0000
	Calculates total uncontrolled fugitive  emissions for this equipment type in this service type in tons per year (tpy) for this pollutant. This value cannot be changed by user.: 0.0000
	HAPCWOUPPH: 0.0000
	HAPCWOUTPY: 0.0000
	CH6CWOUPPH: 0.0000
	CH6CWOUTPY: 0.0000
	Required-Enter the control efficiency. The value defaults to 0% but may be changed.: 0
	Calculates total controlled fugitive  emissions for this equipment type in this service type in pounds per hour (pph) for this pollutant. This value cannot be changed by user.: 0.0000
	Calculates total controlled fugitive  emissions for this equipment type in this service type in tons per year (tpy) for this pollutant. This value cannot be changed by user.: 0.0000
	HAPCWOCPPH: 0.0000
	HAPCWOCTPY: 0.0000
	CH6CWOCPPH: 0.0000
	CH6CWOCTPY: 0.0000
	Calculates total uncontrolled fugitive  emissions for this equipment type in this service type in pounds per hour (pph) for this pollutant. This value cannot be changed by user.: 0.0000
	Calculates total uncontrolled fugitive  emissions for this equipment type in this service type in tons per year (tpy) for this pollutant. This value cannot be changed by user.: 0.0000
	HAPCUPPH: 0.0000
	HAPCUTPY: 0.0000
	CH6CUPPH: 0.0000
	CH6CUTPY: 0.0000
	Calculates total controlled fugitive  emissions for this equipment type in this service type in pounds per hour (pph) for this pollutant. This value cannot be changed by user.: 0.0000
	Calculates total controlled fugitive  emissions for this equipment type in this service type in tons per year (tpy) for this pollutant. This value cannot be changed by user.: 0.0000
	HAPCCPPH: 0.0000
	HAPCCTPY: 0.0000
	CH6CCPPH: 0.0000
	CH6CCTPY: 0.0000
	EFFG: 0.00085979
	Required-Enter the number of units: 0
	Calculates total uncontrolled fugitive  emissions for this equipment type in this service type in pounds per hour (pph) for this pollutant. This value cannot be changed by user.: 0.0000
	Calculates total uncontrolled fugitive  emissions for this equipment type in this service type in tons per year (tpy) for this pollutant. This value cannot be changed by user.: 0.0000
	HAPFGUPPH: 0.0000
	HAPFGUTPY: 0.0000
	CH6FGUPPH: 0.0000
	CH6FGUTPY: 0.0000
	Required-Enter the control efficiency. The value defaults to 0% but may be changed.: 0
	Calculates total controlled fugitive  emissions for this equipment type in this service type in pounds per hour (pph) for this pollutant. This value cannot be changed by user.: 0.0000
	Calculates total controlled fugitive  emissions for this equipment type in this service type in tons per year (tpy) for this pollutant. This value cannot be changed by user.: 0.0000
	HAPFGCPPH: 0.0000
	HAPFGCTPY: 0.0000
	CH6FGCPPH: 0.0000
	CH6FGCTPY: 0.0000
	EFFHO: 0.00000086
	Required-Enter the number of units: 0
	Calculates total uncontrolled fugitive  emissions for this equipment type in this service type in pounds per hour (pph) for this pollutant. This value cannot be changed by user.: 0.0000
	Calculates total uncontrolled fugitive  emissions for this equipment type in this service type in tons per year (tpy) for this pollutant. This value cannot be changed by user.: 0.0000
	HAPFHOUPPH: 0.0000
	HAPFHOUTPY: 0.0000
	CH6FHOUPPH: 0.0000
	CH6FHOUTPY: 0.0000
	Required-Enter the control efficiency. The value defaults to 0% but may be changed.: 0
	Calculates total controlled fugitive  emissions for this equipment type in this service type in pounds per hour (pph) for this pollutant. This value cannot be changed by user.: 0.0000
	Calculates total controlled fugitive  emissions for this equipment type in this service type in tons per year (tpy) for this pollutant. This value cannot be changed by user.: 0.0000
	HAPFHOCPPH: 0.0000
	HAPFHOCTPY: 0.0000
	CH6FHOCPPH: 0.0000
	CH6FHOCTPY: 0.0000
	EFFLO: 0.00024251
	Required-Enter the number of units: 0
	Calculates total uncontrolled fugitive  emissions for this equipment type in this service type in pounds per hour (pph) for this pollutant. This value cannot be changed by user.: 0.0000
	Calculates total uncontrolled fugitive  emissions for this equipment type in this service type in tons per year (tpy) for this pollutant. This value cannot be changed by user.: 0.0000
	HAPFLOUPPH: 0.0000
	HAPFLOUTPY: 0.0000
	CH6FLOUPPH: 0.0000
	CH6FLOUTPY: 0.0000
	Required-Enter the control efficiency. The value defaults to 0% but may be changed.: 0
	Calculates total controlled fugitive  emissions for this equipment type in this service type in pounds per hour (pph) for this pollutant. This value cannot be changed by user.: 0.0000
	Calculates total controlled fugitive  emissions for this equipment type in this service type in tons per year (tpy) for this pollutant. This value cannot be changed by user.: 0.0000
	HAPFLOCPPH: 0.0000
	HAPFLOCTPY: 0.0000
	CH6FLOCPPH: 0.0000
	CH6FLOCTPY: 0.0000
	EFFWO: 0.00000639
	Required-Enter the number of units: 0
	Calculates total uncontrolled fugitive  emissions for this equipment type in this service type in pounds per hour (pph) for this pollutant. This value cannot be changed by user.: 0.0000
	Calculates total uncontrolled fugitive  emissions for this equipment type in this service type in tons per year (tpy) for this pollutant. This value cannot be changed by user.: 0.0000
	HAPFWOUPPH: 0.0000
	HAPFWOUTPY: 0.0000
	CH6FWOUPPH: 0.0000
	CH6FWOUTPY: 0.0000
	Required-Enter the control efficiency. The value defaults to 0% but may be changed.: 0
	Calculates total controlled fugitive  emissions for this equipment type in this service type in pounds per hour (pph) for this pollutant. This value cannot be changed by user.: 0.0000
	Calculates total controlled fugitive  emissions for this equipment type in this service type in tons per year (tpy) for this pollutant. This value cannot be changed by user.: 0.0000
	HAPFWOCPPH: 0.0000
	HAPFWOCTPY: 0.0000
	CH6FWOCPPH: 0.0000
	CH6FWOCTPY: 0.0000
	Calculates total uncontrolled fugitive  emissions for this equipment type in this service type in pounds per hour (pph) for this pollutant. This value cannot be changed by user.: 0.0000
	Calculates total uncontrolled fugitive  emissions for this equipment type in this service type in tons per year (tpy) for this pollutant. This value cannot be changed by user.: 0.0000
	HAPFUPPH: 0.0000
	HAPFUTPY: 0.0000
	CH6FUPPH: 0.0000
	CH6FUTPY: 0.0000
	Calculates total controlled fugitive  emissions for this equipment type in this service type in pounds per hour (pph) for this pollutant. This value cannot be changed by user.: 0.0000
	Calculates total controlled fugitive  emissions for this equipment type in this service type in tons per year (tpy) for this pollutant. This value cannot be changed by user.: 0.0000
	HAPFCPPH: 0.0000
	HAPFCTPY: 0.0000
	CH6FCPPH: 0.0000
	CH6FCTPY: 0.0000
	EFOEG: 0.00440920
	Required-Enter the number of units: 0
	Calculates total uncontrolled fugitive  emissions for this equipment type in this service type in pounds per hour (pph) for this pollutant. This value cannot be changed by user.: 0.0000
	Calculates total uncontrolled fugitive  emissions for this equipment type in this service type in tons per year (tpy) for this pollutant. This value cannot be changed by user.: 0.0000
	HAPOEGUPPH: 0.0000
	HAPOEGUTPY: 0.0000
	CH6OEGUPPH: 0.0000
	CH6OEGUTPY: 0.0000
	Required-Enter the control efficiency. The value defaults to 0% but may be changed.: 0
	Calculates total controlled fugitive  emissions for this equipment type in this service type in pounds per hour (pph) for this pollutant. This value cannot be changed by user.: 0.0000
	Calculates total controlled fugitive  emissions for this equipment type in this service type in tons per year (tpy) for this pollutant. This value cannot be changed by user.: 0.0000
	HAPOEGCPPH: 0.0000
	HAPOEGCTPY: 0.0000
	CH6OEGCPPH: 0.0000
	CH6OEGCTPY: 0.0000
	EFOEHO: 0.00030864
	Required-Enter the number of units: 0
	Calculates total uncontrolled fugitive  emissions for this equipment type in this service type in pounds per hour (pph) for this pollutant. This value cannot be changed by user.: 0.0000
	Calculates total uncontrolled fugitive  emissions for this equipment type in this service type in tons per year (tpy) for this pollutant. This value cannot be changed by user.: 0.0000
	HAPOEHOUPPH: 0.0000
	HAPOEHOUTPY: 0.0000
	CH6OEHOUPPH: 0.0000
	CH6OEHOUTPY: 0.0000
	Required-Enter the control efficiency. The value defaults to 0% but may be changed.: 0
	Calculates total controlled fugitive  emissions for this equipment type in this service type in pounds per hour (pph) for this pollutant. This value cannot be changed by user.: 0.0000
	Calculates total controlled fugitive  emissions for this equipment type in this service type in tons per year (tpy) for this pollutant. This value cannot be changed by user.: 0.0000
	HAPOEHOCPPH: 0.0000
	HAPOEHOCTPY: 0.0000
	CH6OEHOCPPH: 0.0000
	CH6OEHOCTPY: 0.0000
	EFOELO: 0.00308644
	Required-Enter the number of units: 0
	Calculates total uncontrolled fugitive  emissions for this equipment type in this service type in pounds per hour (pph) for this pollutant. This value cannot be changed by user.: 0.0000
	Calculates total uncontrolled fugitive  emissions for this equipment type in this service type in tons per year (tpy) for this pollutant. This value cannot be changed by user.: 0.0000
	HAPOELOUPPH: 0.0000
	HAPOELOUTPY: 0.0000
	CH6OELOUPPH: 0.0000
	CH6OELOUTPY: 0.0000
	Required-Enter the control efficiency. The value defaults to 0% but may be changed.: 0
	Calculates total controlled fugitive  emissions for this equipment type in this service type in pounds per hour (pph) for this pollutant. This value cannot be changed by user.: 0.0000
	Calculates total controlled fugitive  emissions for this equipment type in this service type in tons per year (tpy) for this pollutant. This value cannot be changed by user.: 0.0000
	HAPOELOCPPH: 0.0000
	HAPOELOCTPY: 0.0000
	CH6OELOCPPH: 0.0000
	CH6OELOCTPY: 0.0000
	EFOEWO: 0.00055115
	Required-Enter the number of units: 0
	Calculates total uncontrolled fugitive  emissions for this equipment type in this service type in pounds per hour (pph) for this pollutant. This value cannot be changed by user.: 0.0000
	Calculates total uncontrolled fugitive  emissions for this equipment type in this service type in tons per year (tpy) for this pollutant. This value cannot be changed by user.: 0.0000
	HAPOEWOUPPH: 0.0000
	HAPOEWOUTPY: 0.0000
	CH6OEWOUPPH: 0.0000
	CH6OEWOUTPY: 0.0000
	Required-Enter the control efficiency. The value defaults to 0% but may be changed.: 0
	Calculates total controlled fugitive  emissions for this equipment type in this service type in pounds per hour (pph) for this pollutant. This value cannot be changed by user.: 0.0000
	Calculates total controlled fugitive  emissions for this equipment type in this service type in tons per year (tpy) for this pollutant. This value cannot be changed by user.: 0.0000
	HAPOEWOCPPH: 0.0000
	HAPOEWOCTPY: 0.0000
	CH6OEWOCPPH: 0.0000
	CH6OEWOCTPY: 0.0000
	Calculates total uncontrolled fugitive  emissions for this equipment type in this service type in pounds per hour (pph) for this pollutant. This value cannot be changed by user.: 0.0000
	Calculates total uncontrolled fugitive  emissions for this equipment type in this service type in tons per year (tpy) for this pollutant. This value cannot be changed by user.: 0.0000
	HAPOEUPPH: 0.0000
	HAPOEUTPY: 0.0000
	CH6OEUPPH: 0.0000
	CH6OEUTPY: 0.0000
	Calculates total controlled fugitive  emissions for this equipment type in this service type in pounds per hour (pph) for this pollutant. This value cannot be changed by user.: 0.0000
	Calculates total controlled fugitive  emissions for this equipment type in this service type in tons per year (tpy) for this pollutant. This value cannot be changed by user.: 0.0000
	HAPOECPPH: 0.0000
	HAPOECTPY: 0.0000
	CH6OECPPH: 0.0000
	CH6OECTPY: 0.0000
	EFOG: 0.01940048
	Required-Enter the number of units: 0
	Calculates total uncontrolled fugitive  emissions for this equipment type in this service type in pounds per hour (pph) for this pollutant. This value cannot be changed by user.: 0.0000
	Calculates total uncontrolled fugitive  emissions for this equipment type in this service type in tons per year (tpy) for this pollutant. This value cannot be changed by user.: 0.0000
	HAPOGUPPH: 0.0000
	HAPOGUTPY: 0.0000
	CH6OGUPPH: 0.0000
	CH6OGUTPY: 0.0000
	Required-Enter the control efficiency. The value defaults to 0% but may be changed.: 0
	Calculates total controlled fugitive  emissions for this equipment type in this service type in pounds per hour (pph) for this pollutant. This value cannot be changed by user.: 0.0000
	Calculates total controlled fugitive  emissions for this equipment type in this service type in tons per year (tpy) for this pollutant. This value cannot be changed by user.: 0.0000
	HAPOGCPPH: 0.0000
	HAPOGCTPY: 0.0000
	CH6OGCPPH: 0.0000
	CH6OGCTPY: 0.0000
	EFOHO: 0.00007055
	Required-Enter the number of units: 0
	Calculates total uncontrolled fugitive  emissions for this equipment type in this service type in pounds per hour (pph) for this pollutant. This value cannot be changed by user.: 0.0000
	Calculates total uncontrolled fugitive  emissions for this equipment type in this service type in tons per year (tpy) for this pollutant. This value cannot be changed by user.: 0.0000
	HAPOHOUPPH: 0.0000
	HAPOHOUTPY: 0.0000
	CH6OHOUPPH: 0.0000
	CH6OHOUTPY: 0.0000
	Required-Enter the control efficiency. The value defaults to 0% but may be changed.: 0
	Calculates total controlled fugitive  emissions for this equipment type in this service type in pounds per hour (pph) for this pollutant. This value cannot be changed by user.: 0.0000
	Calculates total controlled fugitive  emissions for this equipment type in this service type in tons per year (tpy) for this pollutant. This value cannot be changed by user.: 0.0000
	HAPOHOCPPH: 0.0000
	HAPOHOCTPY: 0.0000
	CH6OHOCPPH: 0.0000
	CH6OHOCTPY: 0.0000
	EFOLO: 0.01653450
	Required-Enter the number of units: 0
	Calculates total uncontrolled fugitive  emissions for this equipment type in this service type in pounds per hour (pph) for this pollutant. This value cannot be changed by user.: 0.0000
	Calculates total uncontrolled fugitive  emissions for this equipment type in this service type in tons per year (tpy) for this pollutant. This value cannot be changed by user.: 0.0000
	HAPOLOUPPH: 0.0000
	HAPOLOUTPY: 0.0000
	CH6OLOUPPH: 0.0000
	CH6OLOUTPY: 0.0000
	Required-Enter the control efficiency. The value defaults to 0% but may be changed.: 0
	Calculates total controlled fugitive  emissions for this equipment type in this service type in pounds per hour (pph) for this pollutant. This value cannot be changed by user.: 0.0000
	Calculates total controlled fugitive  emissions for this equipment type in this service type in tons per year (tpy) for this pollutant. This value cannot be changed by user.: 0.0000
	HAPOLOCPPH: 0.0000
	HAPOLOCTPY: 0.0000
	CH6OLOCPPH: 0.0000
	CH6OLOCTPY: 0.0000
	EFOWO: 0.03086440
	Required-Enter the number of units: 0
	Calculates total uncontrolled fugitive  emissions for this equipment type in this service type in pounds per hour (pph) for this pollutant. This value cannot be changed by user.: 0.0000
	Calculates total uncontrolled fugitive  emissions for this equipment type in this service type in tons per year (tpy) for this pollutant. This value cannot be changed by user.: 0.0000
	HAPOWOUPPH: 0.0000
	HAPOWOUTPY: 0.0000
	CH6OWOUPPH: 0.0000
	CH6OWOUTPY: 0.0000
	Required-Enter the control efficiency. The value defaults to 0% but may be changed.: 0
	Calculates total controlled fugitive  emissions for this equipment type in this service type in pounds per hour (pph) for this pollutant. This value cannot be changed by user.: 0.0000
	Calculates total controlled fugitive  emissions for this equipment type in this service type in tons per year (tpy) for this pollutant. This value cannot be changed by user.: 0.0000
	HAPOWOCPPH: 0.0000
	HAPOWOCTPY: 0.0000
	CH6OWOCPPH: 0.0000
	CH6OWOCTPY: 0.0000
	Calculates total uncontrolled fugitive  emissions for this equipment type in this service type in pounds per hour (pph) for this pollutant. This value cannot be changed by user.: 0.0000
	Calculates total uncontrolled fugitive  emissions for this equipment type in this service type in tons per year (tpy) for this pollutant. This value cannot be changed by user.: 0.0000
	HAPOUPPH: 0.0000
	HAPOUTPY: 0.0000
	CH6OUPPH: 0.0000
	CH6OUTPY: 0.0000
	Calculates total controlled fugitive  emissions for this equipment type in this service type in pounds per hour (pph) for this pollutant. This value cannot be changed by user.: 0.0000
	Calculates total controlled fugitive  emissions for this equipment type in this service type in tons per year (tpy) for this pollutant. This value cannot be changed by user.: 0.0000
	HAPOCPPH: 0.0000
	HAPOCTPY: 0.0000
	CH6OCPPH: 0.0000
	CH6OCTPY: 0.0000
	Required-Enter the weight % VOC of the stream. The value defaults to 100% but may be changed.: 100
	PHAP: 
	PCH6: 
	PH2S: 
	Calculates total uncontrolled fugitive VOC emissions for equipment in gas service in pounds per hour (pph) for this pollutant. This value cannot be changed by user.: 0.00
	Calculates total uncontrolled fugitive VOC emissions for equipment in gas service in tons per year (tpy) for this pollutant. This value cannot be changed by user.: 0.00
	GasHAPPPH: 0.00
	GasHAPTPY: 0.00
	GasCH6PPH: 0.000
	GasCH6TPY: 0.000
	GasH2SPPH: 0.000
	GasH2STPY: 0.000
	Calculates total controlled fugitive VOC emissions for equipment in gas service in pounds per hour (pph) for this pollutant. This value cannot be changed by user.: 0.000
	Calculates total controlled fugitive VOC emissions for equipment in gas service in tons per year (tpy) for this pollutant. This value cannot be changed by user.: 0.000
	ControlledGasHAPPPH: 0.000
	ControlledGasHAPTPY: 0.000
	ControlledGasCH6PPH: 0.000
	ControlledGasCH6TPY: 0.000
	ControlledGasH2SPPH: 0.000
	ControlledGasH2STPY: 0.000
	Required-Enter the weight % VOC of the stream. The value defaults to 100% but may be changed.: 100
	Calculates total uncontrolled fugitive VOC emissions for equipment in heavy oil service in pounds per hour (pph) for this pollutant. This value cannot be changed by user.: 0.00
	Calculates total uncontrolled fugitive VOC emissions for equipment in heavy oil service in tons per year (tpy)  for this pollutant. This value cannot be changed by user.: 0.00
	HOHAPPPH: 0.00
	HOHAPTPY: 0.00
	HOCH6PPH: 0.000
	HOCH6TPY: 0.000
	HOH2SPPH: 0.000
	HOH2STPY: 0.000
	Calculates total controlled fugitive VOC emissions for equipment in heavy oil service in pounds per hour (pph) for this pollutant. This value cannot be changed by user.: 0.000
	Calculates total controlled fugitive VOC emissions for equipment in heavy oil service in tons per year (tpy)  for this pollutant. This value cannot be changed by user.: 0.000
	ControlledHOHAPPPH: 0.000
	ControlledHOHAPTPY: 0.000
	ControlledHOCH6PPH: 0.000
	ControlledHOCH6TPY: 0.000
	ControlledHOH2SPPH: 0.000
	ControlledHOH2STPY: 0.000
	Required-Enter the weight % VOC of the stream. The value defaults to 100% but may be changed.: 100
	Calculates total uncontrolled fugitive VOC emissions for equipment in light oil service in pounds per hour (pph) for this pollutant. This value cannot be changed by user.: 0.00
	Calculates total uncontrolled fugitive VOC emissions for equipment in light oil service in tons per year (tpy) for this pollutant. This value cannot be changed by user.: 0.00
	LOHAPPPH: 0.00
	LOHAPTPY: 0.00
	LOCH6PPH: 0.000
	LOCH6TPY: 0.000
	LOH2SPPH: 0.000
	LOH2STPY: 0.000
	Calculates total controlled fugitive VOC emissions for equipment in light oil service in pounds per hour (pph) for this pollutant. This value cannot be changed by user.: 0.000
	Calculates total controlled fugitive VOC emissions for equipment in light oil service in tons per year (tpy) for this pollutant. This value cannot be changed by user.: 0.000
	ControlledLOHAPPPH: 0.000
	ControlledLOHAPTPY: 0.000
	ControlledLOCH6PPH: 0.000
	ControlledLOCH6TPY: 0.000
	ControlledLOH2SPPH: 0.000
	ControlledLOH2STPY: 0.000
	Required-Enter the weight % VOC of the stream. The value defaults to 100% but may be changed.: 1
	Calculates total uncontrolled fugitive VOC emissions for equipment in water/oil service in pounds per hour (pph) for this pollutant. This value cannot be changed by user.: 0.00
	Calculates total uncontrolled fugitive VOC emissions for equipment in water/oil service in tons per year (tpy)  for this pollutant. This value cannot be changed by user.: 0.00
	WaterHAPPPH: 0.00
	WaterHAPTPY: 0.00
	WaterCH6PPH: 0.000
	WaterCH6TPY: 0.000
	WaterH2SPPH: 0.000
	WaterH2STPY: 0.000
	Calculates total uncontrolled fugitive VOC emissions for equipment in water/oil service in pounds per hour (pph) for this pollutant. This value cannot be changed by user.: 0.000
	Calculates total controlled fugitive VOC emissions for equipment in water/oil service in tons per year (tpy)  for this pollutant. This value cannot be changed by user.: 0.000
	ControlledWaterHAPPPH: 0.000
	ControlledWaterHAPTPY: 0.000
	ControlledWaterCH6PPH: 0.000
	ControlledWaterCH6TPY: 0.000
	ControlledWaterH2SPPH: 0.000
	ControlledWaterH2STPY: 0.000
	Calculates total uncontrolled fugitive VOC emissions for all equipment in pounds per hour (pph) for this pollutant. This value cannot be changed by user.: 0.00
	Calculates total uncontrolled fugitive VOC emissions for all equipment in tons per year (tpy)  for this pollutant. This value cannot be changed by user.: 0.00
	TotalHAPTPY: 0.00
	TotalCH6PPH: 0.000
	TotalCH6TPY: 0.000
	TotalH2SPPH: 0.000
	TotalH2STPY: 0.000
	Calculates total controlled fugitive VOC emissions for all equipment in pounds per hour (pph) for this pollutant. This value cannot be changed by user.: 0.000
	Calculates total controlled fugitive VOC emissions for all equipment in tons per year (tpy)  for this pollutant. This value cannot be changed by user.: 0.000
	ControlledTotalHAPPPH: 0.000
	ControlledTotalHAPTPY: 0.000
	ControlledTotalCH6PPH: 0.000
	ControlledTotalCH6TPY: 0.000
	ControlledTotalH2SPPH: 0.000
	ControlledTotalH2STPY: 0.000
	PERlbhrTSP: 0.00000000
	PERtonsyrtsp: 0.00000000
	PERlbhrpm10: 0.00000000
	PERtonsyrpm10: 0.00000000
	PERlbhrpm25: 0.00000000
	PERtonsyrPM25: 0.00000000
	NoControlTSPPPH: 0.00000000
	NoControlTSPTPY: 0.00000000
	NoControlPM10PPH: 0.00000000
	NoControlPM10TPY: 0.00000000
	NoControlPM25PPH: 0.00000000
	NoControlPM25TPY: 0.00000000
	NumericField1: 0.00000000
	NumericField2: 0.00000000
	NumericField3: 0.00000000
	NumericField4: 0.00000000
	NumericField5: 0.00000000
	NumericField6: 0.00000000
	Automatically calculates the size-specific emission factor based on data entered above.: 0.00000000
	Automatically calculates the size-specific emission factor based on data entered above.: 0.00000000
	Automatically calculates the size-specific emission factor based on data entered above.: 0.00000000
	Automatically calculates the size-specific emission factor based on data entered above.: 0.00000000
	Automatically calculates the size-specific emission factor based on data entered above.: 0.00000000
	Automatically calculates the size-specific emission factor based on data entered above.: 0.00000000
	Required-Enter the mean vehicle weight.: 
	Calculated value, but user may over-ride and input a different value with adequate documentation.: 
	Required-The default value for user control (ie watering) is 0. This cannot be changed for NPR's or NOI's.: 0
	Required-Enter the total number of haul road trips per hour.: 
	Required-The Department accepted Default value is 70 days. Any other value will require proper supporting documentation.: 70
	Required Data Entry Field: 4.8
	TextField2: 
	Required-Enter the total round-trip haul road distance in miles. (Only enter the round-trip haul road distance in miles within facility boundaries).: 
	Calculated value, but user may over-ride and input a different value with adequate documentation.: 
	Required-Enter the total number of haul road trips per year.: 
	TextField3: 
	Required-Enter the total number of haul road trips per year.: 
	PM10PM15PM30Column: 
	LeadPPH: 
	LeadTPY: 
	NOXTPY: -
	SOXTPY: 0.00
	SOxpph: 0.000
	SOxtpy: 0.000
	TSPpph: 0.00
	TSPtpy: 0.00
	PM10pph: 0.00
	PM10tpy: 0.00
	PM25pph: 0.00
	PM25tpy: 0.00
	H2spph: 0.00
	EthybenzeneTPY: 
	Blank: 
	FourSRBnHexane: 



