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INTRODUCTION 

SWN Production Company, LLC (SWN), submits this G70-A General Permit Class II 
Administrative Update for the Kirk Hadley Pad, a natural gas production facility.  The site was 
constructed by Chesapeake Appalachia, LLC and purchased by SWN.  It currently operates 
under the G70-A General Permit for Oil and Natural Gas Production Facilities Located at the 
Well Site.  SWN requests authorization with this submittal to add a 332-hp Caterpillar G3408TA 
engine and to represent the gas production unit (GPU) as being routed to the tanks with the 
flash going to the combustor.  The GPU was previously routed to the heater treater, with flash 
gas sent to the flash gas compressor and the liquid sent to the storage tanks.  The heater 
treater is being removed from the process and the GPU flash losses and liquids will be routed 
directly to the condensate tanks.  This action will increase emissions from the tanks to the 
combustor.   
 
Emissions of each regulated air pollutant will not increase by more than six (6) pounds per hour 
or ten (10) tons per year, formaldehyde will not increase by more than 0.5 tons per year and 
the regulation impacts will not change.  The engine authorized by the current permit and the 
proposed engine are subject to NSPS Subpart JJJJ. 

Equipment Description 

Currently permitted equipment includes one (1) natural gas-fired 145-hp Caterpillar G3306 NA 
compressor engine with non-selective catalytic reduction (NSCR) catalytic converter (EU-
MC2349), one (1) 3.0-MMSCFD triethylene glycol (TEG) dehydration unit (EU-DEHY1) with 0.25-
mmBtu/hr natural gas-fired TEG reboiler (EU-REB1), one (1) 1.0-mmBtu/hr GPU burner (EU-
GPU1), one (1) 0.5-mmBtu/hr natural gas-fired heater treater (EU-HT1), three (3) 400-bbl 
condensate storage tanks (collectively known as EU-TANKS-COND), three (3) 400-bbl produced 
water storage tanks (collectively known as EU-TANKS-PW), condensate truck loading (EU-LOAD-
COND), produced water truck loading (EU-LOAD-PW), associated fugitive emissions (EU-FUG), 
and fugitive haul road emissions (EU-HR).  One (1) 8.0-mmBtu/hr vapor combustor (APC-COMB) 
with one (1) 50-SCFH natural gas-fired pilot (EU-PILOT) is used to control emissions from the 
TEG dehydration unit still vent and flash tank, condensate and produced water tanks, as well as 
condensate and produced water truck loading.   

An additional Caterpillar G3408TA engine will be installed following authorization and the 
heater treater will be removed.  Flash emission factors have been updated for the storage tanks 
and fugitive counts have been updated for equipment changes.  No changes will be made to the 
operation or emissions of the TEG dehydration unit, TEG reboiler, GPU burner, condensate 
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loading, produced water loading, combustor pilot and haul road emissions. Note that other 
small storage tanks may be present on site (i.e., methanol, lube oil) but are considered de 
minimis sources per Table 45-13B and are not addressed further in this application. 

Proposed Emissions 

Emissions calculations for the proposed facility are presented in Attachment I. A fuel heating 
value of 905 Btu/scf was used to calculate emissions from natural gas-fired equipment.  Actual 
heating value may vary (generally 905 - 1,300) but using a lower heating value in the emissions 
calculations provides a more conservative (higher) estimate of fuel use.  Emissions from the 
Caterpillar engine were calculated with manufacturer data when available and AP-42/EPA 
emissions factors for the remaining pollutants.  

GPU emissions to the tanks were estimated using ProMax process simulation software. 

Emissions from the dehydration unit, condensate throughput, produced water throughput and 
fugitive emissions are not expected to change as a result of this project and are not addressed 
further.  

Greenhouse gas emissions have been updated with the latest EPA factors.  Documents used as 
references for the emissions calculations, including engine specification sheets, AP-42 and EPA 
emission factor references, gas and liquids analyses, and process simulation results are included 
in Attachment P.  

Aggregation Analysis 

The aggregation of facilities is appropriate only if separate emissions sources meet the 
following three-prong test: 

1. The sources belong to a single major industrial grouping (same two-digit major SIC 
code); 

2. The sources are under common control of the same person (or persons under 
common control); and 

3. The sources are located on one or more “contiguous or adjacent” properties. 

Under the third prong, SWN determined that there were no other facilities contiguous with or 
adjacent to the Kirk Hadley Pad to be permitted.  Neither the WV DEP nor EPA have established 
a distance under which source aggregations are required, but the terms “contiguous” or 
“adjacent” require analyzing distances between operations.  To be considered contiguous, two 
operations must share a common fence line.  As for adjacent, operations located more than a 
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quarter of a mile apart are clearly not adjacent, but operations within a quarter of a mile 
require an analysis to determine if they meet the common sense notion of a plant.  No other 
SWN locations are located within a quarter mile of the Kirk Hadley Pad to be permitted; 
therefore, no additional facilities are contiguous or adjacent. 

Regulatory Discussion 

STATE 

45 CSR 13 - PERMITS FOR CONSTRUCTION, MODIFICATION, RELOCATION AND OPERATION OF 
STATIONARY SOURCES OF AIR POLLUTANTS, NOTIFICATION REQUIREMENTS, 
ADMINISTRATIVE UPDATES, TEMPORARY PERMITS, GENERAL PERMITS, AND PROCEDURES 
FOR EVALUATION: 

The facility currently operates under the General Permit G70-A.  Emissions of each regulated air 
pollutant will not increase by more than six (6) pounds per hour or ten (10) tons per year, 
formaldehyde will not increase by more than 0.5 tons per year and the regulation impacts will 
not change.  The engine authorized by the current permit and the proposed engine are subject 
to NSPS Subpart JJJJ. 

45 CSR 22 - AIR QUALITY MANAGEMENT FEE PROGRAM:  

The facility will be required to maintain a valid Certificate to Operate on the premises. 

45 CSR 30 - REQUIREMENTS FOR OPERATING PERMITS:  

Emissions from the facility do not exceed major source thresholds; therefore, this rule does not 
apply. 
 
FEDERAL 

40 CFR PART 60 SUBPART KB—STANDARDS OF PERFORMANCE FOR VOLATILE ORGANIC 
LIQUID STORAGE VESSELS (INCLUDING PETROLEUM LIQUID STORAGE VESSELS) FOR WHICH 
CONSTRUCTION, RECONSTRUCTION, OR MODIFICATION COMMENCED AFTER JULY 23, 1984 

The affected facility to which this subpart applies is each storage vessel with a capacity greater 
than or equal to 75 cubic meters (m3) that is used to store volatile organic liquids (VOL) for 
which construction, reconstruction, or modification is commenced after July 23, 1984.  The 
tanks at this facility were constructed after the effective date of this subpart but are less than 
75 m3 (which equals approximately 471 bbl); therefore, this subpart does not apply. 
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40 CFR PART 60 SUBPART KKK - STANDARDS OF PERFORMANCE FOR STATIONARY FOR 
EQUIPMENT LEAKS OF VOC FROM ONSHORE NATURAL GAS PROCESSING PLANTS: 

The facility is not considered an affected source (natural gas processing plant) and is therefore 
not subject to this Subpart. 

40 CFR PART 60 SUBPART IIII - STANDARDS OF PERFORMANCE FOR STATIONARY 
COMPRESSION IGNITION INTERNAL COMBUSTION ENGINES: 

The facility does not contain the affected source (diesel-fired engine) and is therefore not 
subject to this Subpart. 

40 CFR PART 60 SUBPART JJJJ - STANDARDS OF PERFORMANCE FOR STATIONARY SPARK 
IGNITION INTERNAL COMBUSTION ENGINES: 

The new engine was manufactured after June 12, 2006 and is subject to the requirements of 
this subpart. 

40 CFR PART 60 SUBPART OOOO - STANDARDS OF PERFORMANCE FOR CRUDE OIL AND 
NATURAL GAS PRODUCTION, TRANSMISSION, AND DISTRIBUTION: 

The emission sources affected by this Subpart include well completions, pneumatic controllers, 
equipment leaks from natural gas processing plants, sweetening units at natural gas processing 
plants, reciprocating compressors, centrifugal compressors and storage vessels which are 
constructed, modified or reconstructed after  August  23,  2011.    

Wells located at this production facility are not drilled principally to produce natural gas, 
therefore they are not affected sources subject to gas well completion requirements.   

Pneumatic controllers affected by this Subpart include continuous bleed, natural gas-driven 
pneumatic controllers with a natural gas bleed rate greater than 6 SCFH.  No pneumatic 
devices with a continuous bleed greater than 6 SCFH will be installed at this facility.    

Storage vessels affected by this Subpart include those with VOC emissions greater than 6 TPY.  
The storage vessels have estimated VOC emissions below 6 TPY per tank and are not subject to 
the requirements of this Subpart. 

40 CFR PART 63 SUBPART HH - NATIONAL EMISSION STANDARDS FOR HAZARDOUS AIR 
POLLUTANTS FOR SOURCE CATEGORIES FROM OIL AND NATURAL GAS PRODUCTION 
FACILITIES: 
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The site is a minor (area) source of hazardous air pollutants.  This subpart applies to affected 
emission points that are located at facilities that are major and area sources of HAP, and either 
process, upgrade, or store hydrocarbon liquids prior to custody transfer or that process, 
upgrade, or store natural gas prior to entering the natural gas transmission and storage source 
category.  For purposes of this subpart natural gas enters the natural gas transmission and 
storage source category after the natural gas processing plant, if present.  The facility is a minor 
(area) source of HAP.  Even though the TEG dehydration unit at this facility is considered an 
affected area source, it is exempt from the requirements of § 63.764(d)(2) since the actual 
average emissions of benzene from the glycol dehydration unit process vent to the atmosphere 
are less than 0.90 Mg (1.0 TPY), as determined by the procedures specified in § 63.772(b)(2).  
However, the facility must maintain records of the de minimis determination as required in § 
63.774(d)(1).     

40 CFR PART 63 SUBPART HHH - NATIONAL EMISSION STANDARDS FOR HAZARDOUS AIR 
POLLUTANTS FOR SOURCE CATEGORIES FROM NATURAL TRANSMISSION AND STORAGE 
FACILITIES: 

The facility is not a natural gas transmission and storage facility and is therefore not subject to 
this Subpart. 

40 CFR PART 63 SUBPART ZZZZ - NATIONAL EMISSION STANDARDS FOR HAZARDOUS AIR 
POLLUTANTS FOR SOURCE CATEGORIES FROM STATIONARY RECIPROCATING INTERNAL 
COMBUSTION ENGINES - AREA SOURCE: 

The original rule, published on February 26, 2004, initially affected new (constructed or 
reconstructed after December 19, 2002) reciprocating internal combustion engines (RICE) with 
a site-rating greater than 500 brake horsepower located at a major source of HAP emissions.  
On January 18, 2008, EPA published an amendment that promulgated standards for RICE 
constructed or reconstructed after June 12, 2006 with a site rating less than or equal to 500-hp 
located at major sources, and for engines constructed and reconstructed after June 12, 2006 
located at area sources.  On August 10, 2010, EPA published another amendment that 
promulgated standards for existing (constructed or reconstructed before June 12, 2006) RICE at 
area sources and existing RICE (constructed or reconstructed before June 12, 2006) with a site 
rating of less than or equal to 500-hp at major sources. 

Owners and operators of new or reconstructed engines at area sources must meet the 
requirements of Subpart ZZZZ by complying with either 40 CFR Part 60 Subpart IIII (for CI 
engines) or 40 CFR Part 60 Subpart JJJJ (for SI engines).  Based on emission calculations, this 
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facility is a minor source of HAP.  The engines are subject to NSPS Subpart JJJJ and comply with 
MACT Subpart ZZZZ by complying with the requirements of NSPS Subpart JJJJ. 
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APPLICATION FOR GENERAL PERMIT REGISTRATION 
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Page 1 of 5                 Date of Last Application Revision 10/18/2013 

                       

WEST VIRGINIA 
DEPARTMENT OF ENVIRONMENTAL PROTECTION 

DIVISION OF AIR QUALITY 
601  57th Street, SE 

Charleston, WV 25304 
Phone: (304) 926-0475   ۰   www.dep.wv.gov/daq 

APPLICATION FOR GENERAL 
PERMIT REGISTRATION 

CONSTRUCT, MODIFY, RELOCATE OR 
ADMINISTRATIVELY UPDATE 

A STATIONARY SOURCE OF AIR POLLUTANTS  
     CONSTRUCTION             MODIFICATION             RELOCATION              CLASS I ADMINISTRATIVE UPDATE         
                                                                           CLASS II ADMINISTRATIVE UPDATE      

 
CHECK WHICH TYPE OF GENERAL PERMIT REGISTRATION YOU ARE APPLYING FOR: 

   G10-D – Coal Preparation and Handling 
   G20-B – Hot Mix Asphalt 
   G30-D – Natural Gas Compressor Stations 
   G33-A – Spark Ignition Internal Combustion Engines 

 G35-A – Natural Gas Compressor Stations (Flare/Glycol Dehydration Unit) 

  G40-C – Nonmetallic Minerals Processing 
  G50-B – Concrete Batch 

  G60-C  - Class II Emergency Generator  
 G65-C – Class I Emergency Generator 
  G70-A – Class II Oil and Natural Gas Production Facility 

SECTION I.  GENERAL INFORMATION 
1.  Name of applicant (as registered with the WV Secretary of State’s Office): 
SWN Production Company, LLC 
 

2.  Federal Employer ID No. (FEIN): 
26-4388727 

3.  Applicant’s mailing address:     

            
10000 Energy Drive 
Spring, TX 77389 

4.  Applicant’s physical address:     
 
10000 Energy Drive 
Spring, TX 77389 

5.  If applicant is a subsidiary corporation, please provide the name of parent corporation: 
Southwestern Energy Corporation 

6.  WV BUSINESS REGISTRATION. Is the applicant a resident of the State of West Virginia?                     YES      NO 

− IF YES, provide a copy of the Certificate of Incorporation/ Organization / Limited Partnership (one page) including any name 
change amendments or other Business Registration Certificate as Attachment A. 

− IF NO, provide a copy of the Certificate of Authority / Authority of LLC / Registration (one page) including any name change 
amendments or other Business Certificate as Attachment A. 

 
SECTION II.  FACILITY INFORMATION 

7.  Type of plant or facility (stationary source) to be constructed, 
modified, relocated or administratively updated (e.g., coal 
preparation plant, primary crusher, etc.): 

Oil and natural gas production well pad 

8a.  Standard Industrial         AND       8b.  North American Industry 
Classification 

Classification (SIC) code:   1311                   System (NAICS) code: 211111 

 
9.  DAQ Plant ID No. (for existing facilities only):   
 
095-00030 

10.  List all current 45CSR13 and other General Permit numbers associated 
with this process (for existing facilities only): 
 
G70A-A101 
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A:  PRIMARY OPERATING SITE INFORMATION 

11A.  Facility name of primary operating site: 
 
Kirk Hadley Pad 

12A. Address of primary operating site: 
 
Not applicable.  Facility is located at 39.46316, -80.93232. 

13A.  Does the applicant own, lease, have an option to buy, or otherwise have control of the proposed site?                   YES       NO                                               
  −    IF YES, please explain:   SWN owns the mineral rights and has control of the site. 
   −    IF NO, YOU ARE NOT ELIGIBLE FOR A PERMIT FOR THIS SOURCE. 

14A.  − For Modifications or Administrative Updates at an existing facility, please provide directions to the present location of the facility from the 
nearest state road; 

− For Construction or Relocation permits, please provide directions to the proposed new site location from the nearest state road.  Include a 
MAP as Attachment F.    

 
From the intersection of WV 18 and County Route 18/6 (State Ridge Road), in Middlebourne, take WV 18 south for .6 miles 
to Bridgeway Road. Turn right onto Bridgeway Road and go .1 miles to Middlebourne-Wick Road. Turn left onto 
Middlebourne-Wick Road and go 3.1 miles to Little Sanco Creek Road (Co. Rt. 6/3). Turn slightly right onto Little Sancho 
Creek Road and go 1.1 miles to the well access on the right. 

15A. Nearest city or town: 

Middlebourne, WV 

16A. County: 

Tyler 

17A. UTM Coordinates: 

Northing (KM):  4,368.178 
Easting (KM):    505.822 
Zone:                17N 

18A.  Briefly describe the proposed new operation or change (s) to the facility: 

A compressor engine will be added, a heater treater removed and the gas 
production unit routed directly to the tanks.  Flash emission factors have been 
updated for the condensate and produced water.  Fugitive counts have been 
updated based on changes in equipment.   

19A.  Latitude & Longitude Coordinates (NAD83, 
Decimal Degrees to 5 digits): 

Latitude:          39.46316 
Longitude:      -80.93232 

 
B:  1ST ALTERNATE OPERATING SITE INFORMATION (only available for G20, G40, & G50 General Permits) – NOT APPLICABLE 

11B.  Name of 1st alternate operating site: 
 
____________________________________ 
 
____________________________________ 

12B. Address of 1st alternate operating site: 
 
Mailing:_______________________________   Physical:_______________________________ 
 
_____________________________________________________________________________ 

13B.  Does the applicant own, lease, have an option to buy, or otherwise have control of the proposed site?                   YES       NO                                               
  −    IF YES, please explain:   ____________________________________________________________________________________ 
 
                                                  ____________________________________________________________________________________ 

   −    IF NO, YOU ARE NOT ELIGIBLE FOR A PERMIT FOR THIS SOURCE. 

14B.  − For Modifications or Administrative Updates at an existing facility, please provide directions to the present location of the facility from the 
nearest state road; 

− For Construction or Relocation permits, please provide directions to the proposed new site location from the nearest state road.  Include a 
MAP as Attachment F.    

 
        ___________________________________________________________________________________________________________ 
 
        ___________________________________________________________________________________________________________ 
 
        ___________________________________________________________________________________________________________  
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15B. Nearest city or town: 
 
 

16B. County: 17B. UTM Coordinates: 

Northing (KM):  ___________________ 
Easting (KM):    ___________________ 

Zone:                 ___________________ 

18B.  Briefly describe the proposed new operation or change (s) to the facility: 
 
 

19B.  Latitude & Longitude Coordinates 
(NAD83, Decimal Degrees to 5 digits): 

Latitude:           ___________________ 
Longitude:        ___________________ 

     
C:  2ND ALTERNATE OPERATING SITE INFORMATION (only available for G20, G40, & G50 General Permits): - NOT APPLICABLE 

11C.  Name of 2nd alternate operating site: 
 
____________________________________ 
 
____________________________________ 

12C. Address of 2nd alternate operating site: 
 
Mailing:_______________________________   Physical:_______________________________ 
 
_____________________________________________________________________________ 

13C.  Does the applicant own, lease, have an option to buy, or otherwise have control of the proposed site?                   YES       NO                                               
  −    IF YES, please explain:   ____________________________________________________________________________________ 
 
                                                  ____________________________________________________________________________________ 

   −    IF NO, YOU ARE NOT ELIGIBLE FOR A PERMIT FOR THIS SOURCE. 

14C.  − For Modifications or Administrative Updates at an existing facility, please provide directions to the present location of the facility from the 
nearest state road; 

− For Construction or Relocation permits, please provide directions to the proposed new site location from the nearest state road.  Include a 
MAP as Attachment F.    

 
        ___________________________________________________________________________________________________________ 
 
        ___________________________________________________________________________________________________________ 
 
        ___________________________________________________________________________________________________________  
15C. Nearest city or town: 
 
 

16C. County: 17C. UTM Coordinates: 

Northing (KM):  ___________________ 
Easting (KM):    ___________________ 

Zone:                 ___________________ 
18C.  Briefly describe the proposed new operation or change (s) to the facility: 
 
 

19C.  Latitude & Longitude Coordinates 
(NAD83, Decimal Degrees to 5 digits): 

Latitude:           ___________________ 
Longitude:        ___________________ 

20. Provide the date of anticipated installation or change:   

Upon issuance of the permit update. 

  If this is an After-The-Fact permit application, provide the date 
upon which the proposed change did happen:  :  

_____/_____/_____ 

21. Date of anticipated Start-up if registration is granted: 

 

Upon issuance of the permit update. 

 

22.  Provide maximum projected Operating Schedule of activity/activities outlined in this application if other than 8760 hours/year.  (Note:  anything 
other than 24/7/52 may result in a restriction to the facility’s operation). 
 
       HOURS PER DAY__24___    DAYS PER WEEK ___7____   WEEKS PER YEAR ___52_____    PERCENTAGE OF OPERATION__100%___ 
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SECTION III.  ATTACHMENTS AND SUPPORTING DOCUMENTS 

23.  Include a check payable to WVDEP – Division of Air Quality with the appropriate application fee (per 45CSR22 and 45CSR13). 

24.  Include a Table of Contents as the first page of your application package. 

All of the required forms and additional information can be found under the Permitting Section (General Permits) of DAQ’s website, or requested by 
phone. 

25.  Please check all attachments included with this permit application.  Please refer to the appropriate reference document for an explanation of the 
attachments listed below.   

 
  ATTACHMENT A : CURRENT BUSINESS CERTIFICATE 
  ATTACHMENT B: PROCESS DESCRIPTION 
  ATTACHMENT C: DESCRIPTION OF FUGITIVE EMISSIONS 
  ATTACHMENT D: PROCESS FLOW DIAGRAM 
  ATTACHMENT E: PLOT PLAN 
  ATTACHMENT F: AREA MAP 
  ATTACHMENT G: EQUIPMENT DATA SHEETS AND REGISTRATION SECTION APPLICABILITY FORM 
 ATTACHMENT H: AIR POLLUTION CONTROL DEVICE SHEETS 
  ATTACHMENT I: EMISSIONS CALCULATIONS 
  ATTACHMENT J: CLASS I LEGAL ADVERTISEMENT 
  ATTACHMENT K: ELECTRONIC SUBMITTAL  
  ATTACHMENT L:  GENERAL PERMIT REGISTRATION APPLICATION FEE 
  ATTACHMENT M:  SITING CRITERIA WAIVER 

 ATTACHMENT N:  MATERIAL SAFETY DATA SHEETS (MSDS) 
  ATTACHMENT O:  EMISSIONS SUMMARY SHEETS 
  OTHER SUPPORTING DOCUMENTATION NOT DESCRIBED ABOVE (Equipment Drawings, Aggregation Discussion, etc.) 

 
Please mail an original and two copies of the complete General Permit Registration Application with the signature(s) to the DAQ Permitting Section, at 
the address shown on the front page of this application.  Please DO NOT fax permit applications.  For questions regarding applications or West 
Virginia Air Pollution Rules and Regulations, please refer to the website shown on the front page of the application or call the phone number also 
provided on the front page of the application.  
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ATTACHMENT A:  BUSINESS REGISTRATION CERTIFICATE 
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ATTACHMENT B:  PROCESS DESCRIPTION 

The facility is an oil and natural gas exploration and production facility, responsible for the 
production of condensate and natural gas.  Storage of condensate and produced water also 
occurs on-site.  A description of the facility process is as follows:  Condensate, gas and water 
come from the wellhead(s) to the gas production unit (GPU), where the first stage of separation 
occurs.  Fluids (condensate and produced water) and flash gas from the GPU flow to the 
condensate and produced water storage tanks.  Natural gas from the GPU is captured and 
routed to the natural gas-fired engine-driven compressors.   

After exiting the compressors, recovered gas is routed to the TEG dehydration unit for water 
removal.  The dehydration unit is used to remove water from the gas before it exits the facility.  
In the dehydration process, gas passes through a contactor vessel where water is absorbed by 
the TEG.  The “rich” TEG containing water flashes off most of the soluble gas in the flash tank, 
where hydrocarbon vapors are removed and any liquid hydrocarbons are skimmed from the 
glycol.  After leaving the flash tank, the rich TEG goes to the glycol dehydrator reboiler where 
heat is used to boil off the water.  The heat is supplied by a natural gas-fired reboiler that 
exhausts to the atmosphere.  Still vent vapors are controlled by an air-cooled condenser.  Non-
condensable vapors and flash tank off-gases are routed to the vapor combustor with 100% 
capture efficiency to be burned with at least 98% combustion efficiency. 

The dehydrated natural gas stream will exit the facility for transmission via pipeline.  
Condensate and produced water are transported offsite via tank truck.  Condensate and 
produced water loading emissions will be controlled with vapor return, which has at least 70% 
capture efficiency, and routed to the vapor combustor with at least 98% combustion efficiency.  
Working, breathing and flashing vapors from the condensate and produced water storage tanks 
will be routed to the vapor combustor with a 98% capture efficiency to be burned with at least 
98% combustion efficiency.  The vapor combustor has one (1) natural gas-fired pilot to ensure a 
constant flame for combustion. 

A process flow diagram reflecting facility operations is shown in Attachment D. 
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ATTACHMENT C:  DESCRIPTION OF FUGITIVE EMISSIONS 

Fugitive emissions at this site consist of haul road emissions, condensate and produced water 
loading operations, and equipment leaks. 
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G70-A FUGITIVE EMISSIONS SUMMARY SHEET 
 

FUGITIVE EMISSIONS SUMMARY All Regulated Pollutants -

Chemical Name/CAS 1 

Maximum Potential Uncontrolled 
Emissions 2 

Maximum Potential 
Controlled Emissions 3 

Est. 
Method 
Used 4 lb/hr ton/yr lb/hr ton/yr 

Haul Road/Road Dust Emissions 
Paved Haul Roads                                     

Unpaved Haul Roads 

 
PM Total 

PM10 
PM2.5 

 

 
0.60 
0.16 
0.03 

 
1.98 
0.49 
0.06 

N/A N/A O – AP-42 
13.2.2 

Loading/Unloading Operations - Condensate 

 
VOC 

n-Hexane 
Benzene 
Toluene 

Ethylbenzene 
Xylenes 

Carbon Dioxide 
Methane 

 
 
 
 

      

Does not apply 

 
3.79 
0.30 

<0.01 
0.02 
0.02 
0.06 

<0.01 
0.04 

Does not apply 

 
1.14 
0.09 

<0.01 
0.01 
0.01 
0.02 

<0.01 
0.01 

 

O – AP-42 
5.2-4 / 

API    5-
12 

Loading/Unloading Operations – Produced 
Water 
 

 
VOC 

n-Hexane 
Benzene 
Toluene 

Ethylbenzene 
Xylenes 

Carbon Dioxide 
Methane 

 
 
 
 

      

Does not apply 

 
0.12 
0.01 

<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 

Does not apply 

 
0.04 

<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 

 

  O – AP-
42 5.2-4 / 
API    5-

12 
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Equipment Leaks 

 
VOC 

n-Hexane 
Benzene 
Toluene 

Ethylbenzene 
Xylenes 

Carbon Dioxide 
Methane 

 
 
 
 

      

Does not apply 

 
2.16 
0.18 

<0.01 
0.01 
0.01 
0.03 
0.02 
2.97 

 
 
 

Does not apply N/A 
O – EPA-
453/R-95-

017 

Blowdown Emissions                                     

Other                                     

1 List all regulated air pollutants.  Speciate VOCs, including all HAPs.  Follow chemical name with Chemical Abstracts Service (CAS) number.  LIST Acids, CO,  CS2, VOCs, H2S, 
Inorganics, Lead, Organics, O3, NO, NO2, SO2, SO3, all applicable Greenhouse Gases (including CO2 and methane), etc.  DO NOT LIST H2, H2O, N2, O2, and Noble Gases. 

2 Give rate with no control equipment operating.  If emissions occur for less than 1 hr, then record emissions per batch in minutes (e.g. 5 lb VOC/20 minute batch). 
3 Give rate with proposed control equipment operating.  If emissions occur for less than 1 hr, then record emissions per batch in minutes (e.g. 5 lb VOC/20 minute batch). 
4 Indicate method used to determine emission rate as follows:  MB = material balance; ST = stack test (give date of test); EE = engineering estimate; M = modeling; O = other (specify). 
 
 
Note: Greenhouse Gas (GHG) emissions were calculated using EPA Mandatory Reporting Rule and 2009 API 

Compendium guidance.  With the exception of fugitive emissions (which are calculated by mass balance), 
emissions calculation methodologies are intended to calculate metric tons (tonnes) for the purposes of 
emissions reporting to EPA.  These values were converted to tons for consistency with other pollutants. 
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LEAK SOURCE DATA SHEET 

Source Category Pollutant Number of Source 
Components1 

Number of Components 
Monitored by Frequency2 

Average Time to 
Repair (days)3 

Estimated Annual 
Emission Rate (lb/yr)4 

Pumps5 light liquid VOC6,7 0 N/A N/A 0 

heavy liquid VOC8* 0 N/A N/A 0 

Non-VOC9                         
Valves10 Gas VOC 55 N/A N/A 995 

Light Liquid VOC 38 N/A N/A 1,831 

Heavy Liquid VOC                         

Non-VOC                         
Safety Relief 
Valves11 

Gas VOC 14 N/A N/A 495 

Non VOC               
Open-ended Lines12 VOC 0 N/A N/A 0 

Non-VOC                         
Sampling 
Connections13 

VOC                         

Non-VOC                         
Compressors VOC 6 N/A N/A 212 

Non-VOC               
Flanges VOC 299 (Gas), 146 (LL) N/A N/A 469 (Gas), 310 (LL) 

Non-VOC                    
Other VOC 0 N/A N/A 0 

Non-VOC                         

1 - 13 See notes on the following page. 
 
Note: Component counts taken by equipment type at representative facility and made site-specific according to the number of each equipment type at this site.  Since no 
emission factor is available for pumps in heavy liquid service, the emission factor for a pump in light liquid service was used.   
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Notes for Leak Source Data Sheet 

1. For VOC sources include components on streams and equipment that contain greater than 10% w/w VOC, 
including feed streams, reaction/separation facilities, and product/by-product delivery lines. Do not include 
certain leakless equipment as defined below by category. 

2. By monitoring frequency, give the number of sources routinely monitored for leaks, using a portable detection 
 device that measures concentration in ppm. Do not include monitoring by visual or soap-bubble leak detection 
 methods. "M/Q(M)/Q/SA/A/O" means the time period between inspections as follows: 

Monthly/Quarterly, with Monthly follow-up of repaired leakers/Quarterly/Semi-annual/Annually/Other (specify 
time period) 

If source category is not monitored, a single zero in the space will suffice. For example, if 50 gas-service 
valves are monitored quarterly, with monthly follow-up of those repaired, 75 are monitored semi-annually, and 
50 are checked bimonthly (alternate months), with non checked at any other frequency, you would put in the 
category “valves, gas service:” 0/50/0/75/0/50 (bimonthly). 

3. Give the average number of days, after a leak is discovered, that an attempt will be made to repair the leak. 

4. Note the method used: MB - material balance; EE - engineering estimate; EPA - emission factors established 
by EPA (cite document used); O - other method, such as in-house emission factor (specify). 

5. Do not include in the equipment count sealless pumps (canned motor or diaphragm) or those with enclosed 
venting to a control device. (Emissions from vented equipment should be included in the estimates given in 
the Emission Points Data Sheet.) 

6. Volatile organic compounds (VOC) means the term as defined in 40 CFR 51.100 (s ). 

7. A light liquid is defined as a fluid with vapor pressure equal to or greater than 0.04 psi (0.3 Kpa) at 20°C. For 
mixtures, if 20% w/w or more of the stream is composed of fluids with vapor pressures greater than 0.04 psi 
(0.3 Kpa) at 20 °C, then the fluid is defined as a light liquid. 

8. A heavy liquid is defined as a fluid with a vapor pressure less than 0.04 psi (0.3 Kpa) at 20°C. For mixtures, if 
less than 20% w/w of the stream is composed of fluids with vapor pressures greater than 0.04 psi (0.3 Kpa) at 
20 °C, then the fluid is defined as a heavy liquid. 

9. LIST CO, H2S, mineral acids, NO, NO2, SO3, etc.  DO NOT LIST CO2, H2, H2O, N2, O2, and Noble Gases. 

10. Include all process valves whether in-line or on an open-ended line such as sample, drain and purge valves. 
Do not include safety-relief valves, or leakless valves such as check, diaphragm, and bellows seal valves. 

11. Do not include a safety-relief valve if there is a rupture disk in place upstream of the valve, or if the valve 
vents to a control device. 

12 Open-ended lines include purge, drain and vent lines. Do not include sampling connections, or lines sealed by 
plugs, caps, blinds or second valves. 

13. Do not include closed-purge sampling connections. 
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SWN Production Company, LLC 
Kirk Hadley Pad 
June 2015 
 

 
 

ATTACHMENT D:  PROCESS FLOW DIAGRAM 
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SWN Production Company, LLC 
Kirk Hadley Pad 
Attachment D: Process Flow Diagram  
June 2015 
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Note: Drawing is a depiction of general facility process and is not intended to represent facility and/or equipment layout.  

Condensate 

TEG Dehydration 
Unit 

Condensed 
Liquids 

Non-
Condensables/ 
Flash Tank Off-

Gas 

Flash Gas 

Flash Gas 
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SWN Production Company, LLC 
Kirk Hadley Pad 
June 2015 
 

 
 

ATTACHMENT E:  PLOT PLAN 
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SWN Production Company, LLC 
Kirk Hadley Pad 
Simple Plot Plan 
June 2015 

NOTE:  Image is only a representation of production/emissions equipment. Actual location 
specifications and equipment placement are not to scale. 

COMPRESSOR 
ENGINE 

CONDENSATE/PRODUCED 
WATER TANKS 

WELLHEAD 

HEATER TREATER 

GPU 

VAPOR COMBUSTOR 

TEG REBOILER 

TEG DEHYDRATION 
UNIT 

CONDENSER 
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SWN Production Company, LLC 
Kirk Hadley Pad 
June 2015 
 

 
 

ATTACHMENT G:  EMISSION UNIT DATA SHEETS AND G70-A SECTION 
APPLICABILITY FORM 

 

Emission Units Table 

Storage Vessel Emission Unit Data Sheet 

Natural Gas Fired Compressor Engine (RICE) Emission Data Sheet 

G70-A Section Applicability Form 
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Emission Units Table 
(includes all emission units and air pollution control devices  

that will be part of this permit application review, regardless of permitting status)  
 

Emission 
Unit ID1  

Emission 
Point ID2  

Emission Unit Description Year Installed/ 
Modified 

Design 
Capacity 

Type3 and Date 
of Change  

Control    
Device 4 

EU-MC2349 EP-MC2349 Caterpillar G3306 NA Engine 2013 145-hp Existing NSCR 

EU-ENG2 EP-ENG2 Caterpillar G3408 TA 2015 332-hp New NSCR 

EU-DEHY1 EP-DEHY1 TEG Dehydration Unit  2013 3.00- 
MMSCFD Existing 

APC-COND, 
EP-REB1 and 
APC-COMB 

EU-REB1 EP-REB1 TEG Reboiler 2013 0.25-
mmBtu/hr Existing N/A 

EU-GPU1 EP-GPU1 GPU Burner 2013 1.0- 
mmBtu/hr Existing N/A 

EU-HT1 EP-HT1 Heater Treater 2015 0.5-mmBtu/hr Removed N/A 

EU-TANKS-
COND 

EP-TANKS-
COND Three (3) Condensate Tanks 2015 400-bbl     

each Modified APC-COMB 

EU-TANKS-
PW 

EP-TANKS-
PW 

Three (3) Produced Water 
Tanks 2015 400-bbl   

each Modified APC-COMB 

EU-LOAD-
COND 

EP-LOAD-
COND Condensate Truck Loading 2013 767,000 

gallons Existing 
Vapor Return 

and APC-
COMB 

EU-LOAD-
PW 

EP-LOAD-
PW Produced Water Truck Loading 2013 3,066,000 

gallons Existing 
Vapor Return 

and APC-
COMB 

APC-COMB APC-COMB Vapor Combustor 2015 8.0-mmBtu/hr  Modified N/A 

EU-PILOT EP-PILOT Vapor Combustor Pilot 2013 50-SCFH  Existing N/A 

EU-FUG EP-FUG Fugitive Emissions 2015 N/A Modified N/A 

EU-HR EP-HR Fugitive Haul Road Emissions 2013 N/A Existing N/A 

1 For Emission Units (or Sources) use the following numbering system:1S, 2S, 3S,... or other appropriate designation.                                                                                
2 For Emission Points use the following numbering system:1E, 2E, 3E, ... or other appropriate designation.                                                                                                                
3 New, modification, removal                                                                                                                                                                                                      
4 For Control Devices use the following numbering system: 1C, 2C, 3C,... or other appropriate designation. 

 
 
* Equipment has been removed from service but may remain on-site. 
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STORAGE VESSEL EMISSION UNIT DATA SHEET 
 

Provide the following information for each new or modified bulk liquid storage tank.   
 
I.  GENERAL INFORMATION (required) 
1.  Bulk Storage Area Name 
Condensate Storage 

2.  Tank Name 
Three (3) 400-bbl Condensate Storage Tanks 

3.  Emission Unit ID number 
EU-TANKS-COND 

4.  Emission Point ID number 
EP-TANKS-COND 

5.  Date Installed or Modified (for existing tanks) 
2013 

6.  Type of change: 
  New construction    New stored material    Other 

7A.  Description of Tank Modification (if applicable) Tank flash emission factor (in lb/bbl) updated by process simulation.   
7B.  Will more than one material be stored in this tank?  If so, a separate form must be completed for each material.  
            Yes                    No 
7C.  Provide any limitations on source operation affecting emissions.  (production variation, etc.) 
Not applicable 
 
II.  TANK INFORMATION (required) 
8.  Design Capacity (specify barrels or gallons).  Use the internal cross-sectional area multiplied by internal height. 
400 barrels (per tank) 
9A.  Tank Internal Diameter (ft.)     12 9B.  Tank Internal Height (ft.)     20 
10A.  Maximum Liquid Height (ft.)    19 10B.  Average Liquid Height (ft.)    10 
11A.  Maximum Vapor Space Height (ft.)    20 11B.  Average Vapor Space Height (ft.)    10 
12.  Nominal Capacity (specify barrels or gallons).  This is also known as “working volume.   
16,074.56 gallons (per EPA TANKS 4.0.9d) 
13A.  Maximum annual throughput (gal/yr)  
766,500 (Total for all tanks) 

13B.  Maximum daily throughput (gal/day) 
2,100 (Total for all tanks) 

14.  Number of tank turnovers per year 
47.68 (Total for all tanks, per EPA TANKS 4.0.9d) 

15.  Maximum tank fill rate (gal/min) 
Unknown 

16.  Tank fill method     Submerged             Splash                 Bottom Loading 
17.  Is the tank system a variable vapor space system?     Yes      No 
If yes, (A) What is the volume expansion capacity of the system (gal)? 
           (B) What are the number of transfers into the system per year? 
18.  Type of tank (check all that apply): 

  Fixed Roof            _X_ vertical      ___ horizontal     ___ flat roof     _X_ cone roof     ___ dome roof     ___ other (describe) 
 

  External Floating Roof             ___ pontoon roof     ___ double deck roof 
  Domed External (or Covered) Floating Roof 
  Internal Floating Roof              ___ vertical column support     ___ self-supporting 
  Variable Vapor Space              ___ lifter roof     ___ diaphragm 
  Pressurized                               ___ spherical     ___ cylindrical 
  Underground 
  Other (describe) 

 
III.  TANK CONSTRUCTION AND OPERATION INFORMATION (check which one applies) 

  Refer to enclosed TANKS Summary Sheets 
  Refer to the responses to items 19 – 26 in section VII 

 
IV.  SITE INFORMATION (check which one applies) 

  Refer to enclosed TANKS Summary Sheets 
  Refer to the responses to items 27 – 33 in section VII 
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V.  LIQUID INFORMATION (check which one applies) 
  Refer to enclosed TANKS Summary Sheets 
  Refer to the responses to items 34 – 39 in section VII 

 
VI.  EMISSIONS AND CONTROL DEVICE DATA (required)  
40.  Emission Control Devices (check as many as apply): 

  Does Not Apply                                                           Rupture Disc (psig)                                            
  Carbon Adsorption1                                                                              Inert Gas Blanket of _____________ 
  Vent to Vapor Combustion Device1 (vapor combustors, flares, thermal oxidizers) 

  Condenser1                                                                                                   Conservation Vent (psig                                                                                                

  Other1 (describe)                                                            Vacuum Setting            Pressure Setting                                      

                                                                                            Emergency Relief Valve (psig) 
1 Complete appropriate Air Pollution Control Device Sheet 
41.  Expected Emission Rate (submit Test Data or Calculations here or elsewhere in the application). 
Material Name and  
CAS No. 

Flashing Loss Breathing Loss Working Loss Total 
Emissions Loss 

Estimation Method1 

lb/hr tpy lb/hr tpy lb/hr tpy lb/hr tpy 
Refer to Attachment I Emissions Calculations and enclosed TANKS Summary Sheet. 
          
          
          
          
          
          
          
          
          
          
          
          
1 EPA = EPA Emission Factor, MB = Material Balance, SS = Similar Source, ST = Similar Source Test, Throughput Data, O = Other (specify) 
Remember to attach emissions calculations, including TANKS Summary Sheets and other modeling summary sheets if applicable. 
 
SECTION VII (required if did not provide TANKS Summary Sheets) 
TANK CONSTRUCTION AND OPERATION INFORMATION    Refer to enclosed TANKS Summary Sheet. 
19.  Tank Shell Construction: 

  Riveted        Gunite lined     Epoxy-coated rivets     Other (describe) 
20A.  Shell Color: 20B.  Roof Color: 20C.  Year Last Painted: 
21.  Shell Condition (if metal and unlined): 

  No Rust       Light Rust       Dense Rust      Not applicable 
22A.  Is the tank heated?   Yes   No 22B. If yes, operating temperature:        22C.  If yes, how is heat provided to tank? 

 
23.  Operating Pressure Range (psig): 
24.  Is the tank a Vertical Fixed Roof Tank? 

  Yes             No 
24A.  If yes, for dome roof provide radius (ft): 24B.  If yes, for cone roof, provide slop (ft/ft): 

25.  Complete item 25 for Floating Roof Tanks      Does not apply   
25A.  Year Internal Floaters Installed: 
25B.  Primary Seal Type (check one):    Metallic (mechanical) shoe seal      Liquid mounted resilient seal 
                                                          Vapor mounted resilient seal           Other (describe): 
25C.  Is the Floating Roof equipped with a secondary seal?    Yes       No 
25D.  If yes, how is the secondary seal mounted?  (check one)      Shoe        Rim      Other (describe): 
25E.  Is the floating roof equipped with a weather shield?      Yes            No 
25F.  Describe deck fittings:   
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26.  Complete the following section for Internal Floating Roof Tanks            Does not apply 
26A.  Deck Type:        Bolted              Welded 26B.  For bolted decks, provide deck construction: 

 
26C.  Deck seam.  Continuous sheet construction:    

  5 ft. wide     6 ft. wide     7 ft. wide     5 x 7.5 ft. wide    5 x 12 ft. wide     other (describe) 
26D.   Deck seam length (ft.): 
 

26E.  Area of deck (ft2): 26F.  For column supported 
tanks, # of columns: 

26G.  For column supported 
tanks, diameter of column: 

SITE INFORMATION: 
27.  Provide the city and state on which the data in this section are based: 
28.  Daily Avg. Ambient Temperature (°F): 29.  Annual Avg. Maximum Temperature (°F): 
30.  Annual Avg. Minimum Temperature (°F): 31.  Avg. Wind Speed (mph): 
32.  Annual Avg. Solar Insulation Factor (BTU/ft2-day): 33.  Atmospheric Pressure (psia): 
LIQUID INFORMATION: 
34.  Avg. daily temperature range of bulk 
liquid (°F): 

34A.  Minimum (°F): 34B.  Maximum (°F): 

35.  Avg. operating pressure range of tank 
(psig): 
 

35A.  Minimum (psig): 35B.  Maximum (psig): 

36A.  Minimum liquid surface temperature (°F): 36B.  Corresponding vapor pressure (psia): 
37A.  Avg. liquid surface temperature (°F): 37B.  Corresponding vapor pressure (psia): 
38A.  Maximum liquid surface temperature (°F): 38B.  Corresponding vapor pressure (psia): 
39.  Provide the following for each liquid or gas to be stored in the tank.  Add additional pages if necessary. 
39A.  Material name and composition:    
39B.  CAS number:    
39C.  Liquid density (lb/gal):    
39D.  Liquid molecular weight (lb/lb-mole):    
39E.  Vapor molecular weight (lb/lb-mole):    
39F.  Maximum true vapor pressure (psia):    
39G.  Maxim  Reid vapor pressure (psia):    
39H.  Months Storage per year.  From: 
                                                    To: 
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STORAGE VESSEL EMISSION UNIT DATA SHEET 
 

Provide the following information for each new or modified bulk liquid storage tank.   
 
I.  GENERAL INFORMATION (required) 
1.  Bulk Storage Area Name 
Produced Water Storage 

2.  Tank Name 
Three (3) 400-bbl Produced Water Storage Tanks 

3.  Emission Unit ID number 
EU-TANKS-PW 

4.  Emission Point ID number 
EP-TANKS-PW 

5.  Date Installed or Modified (for existing tanks) 
2013 

6.  Type of change: 
  New construction    New stored material    Other 

7A.  Description of Tank Modification (if applicable) Tank flash emission factor (in lb/bbl) updated by process simulation.   
7B.  Will more than one material be stored in this tank?  If so, a separate form must be completed for each material.  
            Yes                    No 
7C.  Provide any limitations on source operation affecting emissions.  (production variation, etc.) 
Not applicable 
 
II.  TANK INFORMATION (required) 
8.  Design Capacity (specify barrels or gallons).  Use the internal cross-sectional area multiplied by internal height. 
400 barrels (per tank) 
9A.  Tank Internal Diameter (ft.)     12 9B.  Tank Internal Height (ft.)     20 
10A.  Maximum Liquid Height (ft.)    19 10B.  Average Liquid Height (ft.)    10 
11A.  Maximum Vapor Space Height (ft.)    20 11B.  Average Vapor Space Height (ft.)    10 
12.  Nominal Capacity (specify barrels or gallons).  This is also known as “working volume.   
16,074.56 gallons (per EPA TANKS 4.0.9d) 
13A.  Maximum annual throughput (gal/yr)  
3,066,000 (Total for all tanks) 

13B.  Maximum daily throughput (gal/day) 
8,400 (Total for all tanks) 

14.  Number of tank turnovers per year 
190.74 (Total for all tanks, per EPA TANKS 4.0.9d) 

15.  Maximum tank fill rate (gal/min) 
Unknown 

16.  Tank fill method     Submerged             Splash                 Bottom Loading 
17.  Is the tank system a variable vapor space system?     Yes      No 
If yes, (A) What is the volume expansion capacity of the system (gal)? 
           (B) What are the number of transfers into the system per year? 
18.  Type of tank (check all that apply): 

  Fixed Roof            _X_ vertical      ___ horizontal     ___ flat roof     _X_ cone roof     ___ dome roof     ___ other (describe) 
 

  External Floating Roof             ___ pontoon roof     ___ double deck roof 
  Domed External (or Covered) Floating Roof 
  Internal Floating Roof              ___ vertical column support     ___ self-supporting 
  Variable Vapor Space              ___ lifter roof     ___ diaphragm 
  Pressurized                               ___ spherical     ___ cylindrical 
  Underground 
  Other (describe) 

 
III.  TANK CONSTRUCTION AND OPERATION INFORMATION (check which one applies) 

  Refer to enclosed TANKS Summary Sheets 
  Refer to the responses to items 19 – 26 in section VII 

 
IV.  SITE INFORMATION (check which one applies) 

  Refer to enclosed TANKS Summary Sheets 
  Refer to the responses to items 27 – 33 in section VII 
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V.  LIQUID INFORMATION (check which one applies) 
  Refer to enclosed TANKS Summary Sheets 
  Refer to the responses to items 34 – 39 in section VII 

 
VI.  EMISSIONS AND CONTROL DEVICE DATA (required)  
40.  Emission Control Devices (check as many as apply): 

  Does Not Apply                                                           Rupture Disc (psig)                                            
  Carbon Adsorption1                                                                              Inert Gas Blanket of _____________ 
  Vent to Vapor Combustion Device1 (vapor combustors, flares, thermal oxidizers) 

  Condenser1                                                                                                   Conservation Vent (psig                                                                                                

  Other1 (describe)                                                            Vacuum Setting            Pressure Setting                                      

                                                                                            Emergency Relief Valve (psig) 
1 Complete appropriate Air Pollution Control Device Sheet 
41.  Expected Emission Rate (submit Test Data or Calculations here or elsewhere in the application). 
Material Name and  
CAS No. 

Flashing Loss Breathing Loss Working Loss Total 
Emissions Loss 

Estimation Method1 

lb/hr tpy lb/hr tpy lb/hr tpy lb/hr tpy 
Refer to Attachment I Emissions Calculations and enclosed TANKS Summary Sheet. 
          
          
          
          
          
          
          
          
          
          
          
          
1 EPA = EPA Emission Factor, MB = Material Balance, SS = Similar Source, ST = Similar Source Test, Throughput Data, O = Other (specify) 
Remember to attach emissions calculations, including TANKS Summary Sheets and other modeling summary sheets if applicable. 
 
SECTION VII (required if did not provide TANKS Summary Sheets) 
TANK CONSTRUCTION AND OPERATION INFORMATION    Refer to enclosed TANKS Summary Sheet. 
19.  Tank Shell Construction: 

  Riveted        Gunite lined     Epoxy-coated rivets     Other (describe) 
20A.  Shell Color: 20B.  Roof Color: 20C.  Year Last Painted: 
21.  Shell Condition (if metal and unlined): 

  No Rust       Light Rust       Dense Rust      Not applicable 
22A.  Is the tank heated?   Yes   No 22B. If yes, operating temperature:        22C.  If yes, how is heat provided to tank? 

 
23.  Operating Pressure Range (psig): 
24.  Is the tank a Vertical Fixed Roof Tank? 

  Yes             No 
24A.  If yes, for dome roof provide radius (ft): 24B.  If yes, for cone roof, provide slop (ft/ft): 

25.  Complete item 25 for Floating Roof Tanks      Does not apply   
25A.  Year Internal Floaters Installed: 
25B.  Primary Seal Type (check one):    Metallic (mechanical) shoe seal      Liquid mounted resilient seal 
                                                          Vapor mounted resilient seal           Other (describe): 
25C.  Is the Floating Roof equipped with a secondary seal?    Yes       No 
25D.  If yes, how is the secondary seal mounted?  (check one)      Shoe        Rim      Other (describe): 
25E.  Is the floating roof equipped with a weather shield?      Yes            No 
25F.  Describe deck fittings:   
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26.  Complete the following section for Internal Floating Roof Tanks            Does not apply 
26A.  Deck Type:        Bolted              Welded 26B.  For bolted decks, provide deck construction: 

 
26C.  Deck seam.  Continuous sheet construction:    

  5 ft. wide     6 ft. wide     7 ft. wide     5 x 7.5 ft. wide    5 x 12 ft. wide     other (describe) 
26D.   Deck seam length (ft.): 
 

26E.  Area of deck (ft2): 26F.  For column supported 
tanks, # of columns: 

26G.  For column supported 
tanks, diameter of column: 

SITE INFORMATION: 
27.  Provide the city and state on which the data in this section are based: 
28.  Daily Avg. Ambient Temperature (°F): 29.  Annual Avg. Maximum Temperature (°F): 
30.  Annual Avg. Minimum Temperature (°F): 31.  Avg. Wind Speed (mph): 
32.  Annual Avg. Solar Insulation Factor (BTU/ft2-day): 33.  Atmospheric Pressure (psia): 
LIQUID INFORMATION: 
34.  Avg. daily temperature range of bulk 
liquid (°F): 

34A.  Minimum (°F): 34B.  Maximum (°F): 

35.  Avg. operating pressure range of tank 
(psig): 
 

35A.  Minimum (psig): 35B.  Maximum (psig): 

36A.  Minimum liquid surface temperature (°F): 36B.  Corresponding vapor pressure (psia): 
37A.  Avg. liquid surface temperature (°F): 37B.  Corresponding vapor pressure (psia): 
38A.  Maximum liquid surface temperature (°F): 38B.  Corresponding vapor pressure (psia): 
39.  Provide the following for each liquid or gas to be stored in the tank.  Add additional pages if necessary. 
39A.  Material name and composition:    
39B.  CAS number:    
39C.  Liquid density (lb/gal):    
39D.  Liquid molecular weight (lb/lb-mole):    
39E.  Vapor molecular weight (lb/lb-mole):    
39F.  Maximum true vapor pressure (psia):    
39G.  Maxim  Reid vapor pressure (psia):    
39H.  Months Storage per year.  From: 
                                                    To: 
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NATURAL GAS-FIRED COMPRESSOR ENGINE (RICE) 
EMISSION UNIT DATA SHEET 

 
Complete this section for any natural gas-fired reciprocating internal combustion engine. 

 
Emission Unit (Source) ID No.1 

 
EU-MC2349 EU-ENG2  

Emission Point ID No. 2 EP-MC2349 EU-ENG2   
Engine Manufacturer and Model 

 
Caterpillar G3306 NA Caterpillar G3408 TA  

 
Manufacturer’s Rated bhp/rpm 

 
145-hp/1,800-rpm 332-hp/1,500-rpm  

 
Source Status3 ES NS   

Date Installed/Modified/Removed4 
 

2013 2015  

Engine Manufactured/Reconstruction Date5 
 

7/19/2007 12/7/2012  
Is this engine subject to 40CFR60, Subpart 
JJJJ? Yes* Yes  
Is this a Certified Stationary Spark Ignition 
Engine according to 40CFR60, Subpart JJJJ? 
(Yes or No)6 No No  
Is this engine subject to 40CFR63, Subpart 
ZZZZ? (yes or no) Yes Yes  

 
Engine, 
Fuel and 

Combustion 
Data 

 
 

 
Engine Type7 

 
RB4S RB4S  

APCD Type8 
 

NSCR NSCR  
 

Fuel Type9 
 

RG RG  
 

H2S (gr/100 scf) Negligible Negligible  
 

Operating bhp/rpm 
 

145-hp/1,800-rpm 332-hp/1,500-rpm  
 

BSFC (Btu/bhp-hr) 
 

8,625 7,507  

 Fuel throughput (ft3/hr) 
  

1,382 2,754  
Fuel throughput (MMft3/yr) 12.11 24.12  
 

Operation (hrs/yr) 8,760 8,760  
 

Reference10 
 

Potential Emissions11 
 

lbs/hr 
 

tpy 
 

lbs/hr 
 

tpy   
 

MD 
 

NOX 
 

0.64 2.80 0.73 3.20   
 

MD 
 

CO 
 

0.64 2.80 1.46 6.39   
 

MD 
 

VOC** 0.36 1.67 0.61 2.89   
 

AP 
 

SO2  <0.01 <0.01 <0.01 <0.01   
 

AP 
 

PM10 0.01 0.04 0.05 0.22   

AP 
 

Formaldehyde 0.02 0.09 0.05 0.22   
MRR12 Proposed Monitoring: 

 N/A 
Maintenance required by 

NSPS JJJJ  
Proposed 

Recordkeeping: 
 N/A 

Maintenance records 
required by NSPS JJJJ  

Proposed Reporting: 
 N/A 

Test reports required by 
NSPS JJJJ  

* The engine was constructed after June 12, 2006, but prior to the applicable date for the compliance requirements of 
NSPS Subpart JJJJ for an engine of its size and type; therefore, it has no requirements under MACT Subpart ZZZZ 
and NSPS Subpart JJJJ. 
** Formaldehyde has been added to the VOC manufacture emission factor. 
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Instructions for completing the Engine Emission Unit Data Sheet: 
 
1 Enter the appropriate Emission Unit (Source) identification number for each natural gas-fueled reciprocating internal combustion compressor/generator 

engine located at the production pad. Multiple compressor engines should be designated CE-1S, CE-2S, etc. or other appropriate designation. Generator 
engines should be designated GE-1S, GE-2S, etc. or other appropriate designation.  If more than three (3) engines exist, please use additional sheets. 

2 For Emission Points, use the following numbering system:  1E, 2E, etc. or other appropriate designation. 
3 Enter the Source Status using the following codes:  NS = Construction of New Source (installation); ES = Existing Source; MS = Modification of 

Existing Source; and RS = Removal of Source 
4 Enter the date (or anticipated date) of the engine’s installation (construction of source), modification or removal. 
5 Enter the date that the engine was manufactured, modified or reconstructed. 
6 Is the engine a certified stationary spark ignition internal combustion engine according to 40CFR60 Subpart JJJJ.  If so, the engine and control device 

must be operated and maintained in accordance with the manufacturer’s emission-related written instructions.  You must keep records of conducted 
maintenance to demonstrate compliance, but no performance testing is required.  If the certified engine is not operated and maintained in accordance 
with the manufacturer’s emission-related written instructions, the engine will be considered a non-certified engine and you  must demonstrate 
compliance according to 40CFR§60.4243a(2)(i) through (iii), as appropriate.  Provide a manufacturer’s data sheet for all engines being registered and 
a manufacturer’s EPA certification of conformity sheet. 

7 Enter the Engine Type designation(s) using the following codes:  LB2S =  Lean Burn Two Stroke, RB4S = Rich Burn Four Stroke, and LB4S =Lean 
Burn Four Stroke. 

8 Enter the Air Pollution Control Device (APCD) type designation(s) using the following codes:  NSCR = Rich Burn & Non-Selective  Catalytic 
 Reduction, PSC = Rich Burn & Prestratified Charge, SCR = Lean Burn & Selective Catalytic Reduction, or CAT = Lean Burn &  Catalytic Oxidation 
9 Enter the Fuel Type using the following codes:  PQ = Pipeline Quality Natural Gas, or RG = Raw Natural Gas 
10 Enter the Potential Emissions Data Reference designation using the following codes. Attach all referenced data to this Compressor/Generator Data 

Sheet(s).  Codes:  MD = Manufacturer’s Data, AP = AP-42 Factors, GR = GRI-HAPCalcTM , or OT = Other                                        (please list) 
11 Enter each engine’s Potential to Emit (PTE) for the listed regulated pollutants in pounds per hour and tons per year. PTE shall be calculated at 

manufacturer’s rated brake horsepower and may reflect reduction efficiencies of listed Air Pollution Control Devices. Emergency generator engines 
may use 500 hours of operation when calculating PTE. PTE data from this data sheet shall be incorporated in the Emissions Summary Sheet as 
Attachment O. 

12 Please propose monitoring, recordkeeping, and reporting in order to demonstrate compliance with the operation of this engine operation and associated 
air pollution control device.  Include operating ranges and maintenance procedures required by the manufacturer to maintain the warranty. 
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General Permit G70-A Registration 

Section Applicability Form 
General Permit G70-A was developed to allow qualified applicants to seek registration for a 
variety of sources.  These sources include natural gas well affected facilities, storage tanks, 
natural gas-fired compressor engines (RICE), natural gas producing units, natural gas-fired in-
line heaters, pneumatic controllers, heater treaters, tank truck loading, glycol dehydration units, 
completion combustion devices, flares, enclosed combustion devices, and vapor recovery 
systems.  All registered facilities will be subject to Sections 1.0, 2.0, 3.0, and 4.0. 

 
General Permit G70-A allows the registrant to choose which sections of the permit they are 
seeking registration under.  Therefore, please mark which additional sections that you are 
applying for registration under.  If the applicant is seeking registration under multiple sections, 
please  select all that apply.  Please keep in mind, that if this registration is approved, the issued 
registration will state which sections will apply to your affected facility. 
 
Section 5  Natural Gas Well Affected Facility             
Section 6  Storage Vessels*                  
Section 7  Gas Producing Units, In-Line Heaters, Heater Treaters, and Glycol  
    Dehydration Reboilers                
Section 8  Pneumatic Controllers Affected Facility (NSPS, Subpart OOOO)     
Section 9  Reserved                    
Section 10  Natural gas-fired Compressor Engine(s) (RICE) **           
Section 11  Tank Truck Loading Facility ***              
Section 12  Standards of Performance for Storage Vessel Affected Facilities 
    (NSPS, Subpart OOOO)                
Section 13  Standards of Performance for Stationary Spark Ignition Internal     
    Combustion Engines (NSPS, Subpart JJJJ)           
Section 14  Control Devices not subject to NSPS, Subpart OOOO         
Section 15  National Emissions Standards for Hazardous Air Pollutants for Stationary  
    Reciprocating  Internal Combustion Engines (40CFR63, Subpart ZZZZ)   
Section 16  Glycol Dehydration Units                
Section 17  Dehydration Units With Exemption from NESHAP  Standard,  
    Subpart HH § 63.764(d)  (40CFR63, Subpart HH)         
Section 18  Dehydration Units Subject to NESHAP Standard, Subpart HH  
    and Not Located Within an UA/UC (40CFR63, Subpart HH)      
Section 19  Dehydration Units Subject to NESHAP Standard, Subpart HH  
    and Located Within an UA/UC (40CFR63, Subpart HH)       
* Applicants that are subject to Section 6 may also be subject to Section 12 if the applicant is subject to the NSPS, 

Subpart OOOO control requirements or the applicable control device requirements of Section 14.   
** Applicants that are subject to Section 10 may also be subject to the applicable RICE requirements of Section 13 
and/or Section 15.   
*** Applicants that are subject to Section 11 may also be subject to control device requirements of Section 14.    
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AIR POLLUTION CONTROL DEVICE 
Vapor Combustion Control Device Sheet 

 
Complete this vapor combustion control device sheet for each enclosed combustion device, flare, thermal oxidizer, or 

completion combustion device that is located at the natural gas production pad for the purpose of thermally destructing 
waste gas to control emissions of regulated pollutants to the atmosphere.  

 
IMPORTANT:  READ THE INSTRUCTIONS ACCOMPANYING THIS FORM BEFORE COMPLETING. 
 

General Information 

1.  Control Device ID#: APC-COMB 2.  Installation Date: 2013   New 

3.  Maximum Rated Total Flow Capacity:  
    6,125   scfh         147,000  scfd                                                                

4.  Maximum Design Heat Input:  
    8.0  MMBtu/hr 

5.  Design Heat Content: 
      2,450  BTU/scf  

 Control Device Information 
6.  Select the type of vapor combustion control device being used:    Enclosed Combustion Device 

 
  Elevated Flare   Ground Flare       Thermal Oxidizer       Completion Combustion Device 

7.  Manufacturer: 
MRW Technologies 
Model No.: TBF-5.5-30-147000 

8.  Hours of operation per year: 
8,760 

9.  List the emission units whose emissions are controlled by this vapor combustion control device: 
(Emission Point ID#: APC-COMB)* 

10.  Emission Unit ID# Emission Source Description:  Emission Unit ID# Emission Source Description:  
EU-TANKS-COND Condensate Tanks EU-LOAD-PW Produced Water Truck Loading 

EU-TANKS-PW Produced Water Tanks EU-DEHY1 TEG Dehydration Unit 
Flash Tank ONLY 

EU-LOAD-COND Condensate Truck Loading             

If this vapor combustor controls emissions from more than six emission units, please attach additional pages. 

11.  Assist Type 12.  Flare 
Height 13.  Tip Diameter 14.  Was the design 

per §60.18? 

    Steam -       Air -      Pressure -     Non -  
 
 
       

30  ft N/A  ft   Yes  No  

Waste Gas Information 

15.  Maximum waste gas 
flow rate (scfm): 

16.  Heat value of waste gas 
stream (BTU/ft3) 

17.  Temperature of the 
emissions stream (°F) 

18.  Exit Velocity of the 
emissions stream (ft/s) 

102 2,450 1,000       

19.  Provide an attachment with the characteristics of the waste gas stream to be burned. 
 

37



 

 
 

Pilot Information 

20.  Type/Grade 
of pilot fuel: 

21.  Number of pilot 
lights: 

22.  Fuel flow rate to 
pilot flame per pilot 

(scf/hr): 

23.  Heat input per 
pilot (BTU/hr): 

24.  Will automatic re-
ignition be used? 

Natural Gas 1 50 45,250   Yes         No 

25.  If automatic re-ignition will be used, describe the method: 
 
If the pilot flame is lost, the control system will automatically attempt to relight the pilot.  If the re-ignition attempt 
fails, the pilot solenoid valve will automatically close and a local and remote alarm signal will be generated to indicate 
loss of pilot flame.      
 
26.  Describe the method of controlling flame: 
 
Pilot monitored via flame rod.   
 
27.  Is pilot flame equipped with a monitor 

to detect the presence of the flame? 
 

  Yes         No 

28.  If yes, what type?    Thermocouple     Infra-Red     Ultra Violet 
  

  Camera with monitoring control room     Other, describe: Flame rod 
       

 
 

29.  Pollutant(s) Controlled 30.  % Capture Efficiency 31.  Manufacturer’s Guaranteed 
Control Efficiency (%) 

VOC 98 >98 
HAP 98 >98 
                  

                  
32.  Has the control device been tested by the manufacturer and certified? 

33.  Describe all operating ranges and maintenance procedures required by the manufacturer to maintain warranty: 

34.  Additional Information Attached?            YES           NO 
 
Please attach a copy of manufacturer’s data sheet.   
Please attach a copy of manufacturer’s drawing. 
Please attach a copy of the manufacturer’s performance testing. 

 
If any of the requested information is not available, please contact the manufacturer. 
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Tank Battery Flare Specification Sheet 

MRW Technologies, Inc. 
Flare Model Number: TBF-5.5-30-147000 

 
 

Expected Destruction Removal Efficiency (DRE): 98% or Greater of 
Non-Methane 
Hydrocarbons 

 
Unit Size: 5.5-foot Diameter 
 30-Foot Overall Height 
 
Design Heat Input: 15 MMBTU/HR 
 
Design Flow Rates: 147,000 SCFD 
 
Design Heat Content: 2450 BTU/SCF 
 
Waste Gas Flame Arrestor: 2” Enardo 
 
Pilot Type: MRW Electric Ignition 
 
Pilot Operation (Continuous/Intermittent): Continuous 
 
Pilot Fuel Consumption: 50 SCFH or Less 
 
Pilot Monitoring Device: Flame Rod 
 
Automatic Re-Ignition: Included 
 
Remote Alarm Indication: Included 
 
Description of Control Scheme: 
 
The flare pilot is monitored via flame rod.  If the pilot flame is lost, the 
control system will automatically attempt to relight the pilot.  If the re-
ignition attempt fails, the pilot solenoid valve will automatically close and 
a local & remote alarm signal will be generated to indicate loss of pilot 
flame.   
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Flatrock Engineering and Environmental, Ltd.

SWN Production Company, LLC
Kirk Hadley Pad
Summary of Criteria Air Pollutant Emissions

lb/hr TPY lb/hr TPY lb/hr TPY lb/hr TPY lb/hr TPY

145-hp Caterpillar G3306 NA Engine EU-MC2349 0.64 2.80 0.64 2.80 0.36 1.67 <0.01 <0.01 0.02 0.09

145-hp Caterpillar G3306 NA Engine w/ 
Catalytic Converter - Added EU-ENG2 0.73 3.20 1.46 6.39 0.61 2.89 0.01 0.04 0.05 0.22

3.0-MMSCFD TEG Dehydration Unit with 
Condenser/Combustor Controls EU-DEHY1 - - - - 2.72 11.91 - - - -

0.25-mmBtu/hr TEG Reboiler EU-REB1 0.03 0.13 0.02 0.09 <0.01 0.01 <0.01 <0.01 <0.01 0.01

1.0-mmBtu/hr GPU Burner EU-GPU1 0.11 0.48 0.09 0.39 0.01 0.03 <0.01 <0.01 0.01 0.04

0.5-mmBtu/hr Heater Treater - Removed EU-HT1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Three (3) 400-bbl Condensate Tanks 
Routed to Vapor Combustor - Revised

EU-TANKS-
COND - - - - 1.37 6.02 - - - -

Three (3) 400-bbl Produced Water Tanks 
Routed to Vapor Combustor - Revised EU-TANKS-PW - - - - <0.01 <0.01 - - - -

Condensate Truck Loading w/ Vapor Return 
Routed to Vapor Combustor

EU-LOAD-
COND - - - - 0.26 1.14 - - - -

Produced Water Truck Loading w/ Vapor 
Return Routed to Vapor Combustor EU-LOAD-PW - - - - 0.01 0.04 - - - -

8.0-mmBtu/hr Vapor Combustor - Revised APC-COMB 1.10 4.82 2.20 9.64 1.88 8.23 - - 0.02 0.09

Vapor Combustor Pilot EU-PILOT 0.01 0.04 <0.01 0.02 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

Fugitive Emissions - Revised EU-FUG - - - - 0.49 2.16 - - - -

Fugitive Haul Road Emissions EU-HR - - - - - - - - 0.60 1.98

2.62 11.48 4.41 19.33 7.71 34.11 0.01 0.05 0.70 2.42

1.95 8.54 3.00 13.16 5.95 26.06 <0.01 0.01 0.66 2.22

0.67 2.94 1.41 6.17 1.76 8.05 0.01 0.04 0.05 0.20

Notes:
1 Total VOC includes all constituents heavier than Propane (C3+), including hazardous air pollutants (HAP).   Speciated HAP presented in following table.  Also note that engine manufacturer data for VOC does not 
include formaldehyde; therefore, total VOC emissions presented here are different than VOC emissions as defined and calculated in the engine calculations.

PM Total

Allowable Emissions = 

Equipment Unit ID
NOx CO Total VOC1 SO2

Current Permit Allowable Emissions = 

Net Allowable Emissions = 
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Flatrock Engineering and Environmental, Ltd.

SWN Production Company, LLC
Kirk Hadley Pad
Summary of Hazardous Air Pollutants

Acetalde-
hyde Acrolein Benzene Ethyl-

benzene
Formalde-

hyde Methanol n-Hexane Toluene Xylenes Total  HAPs

145-hp Caterpillar G3306 NA Engine EU-MC2349 <0.01 <0.01 <0.01 <0.01 0.02 <0.01 - <0.01 <0.01 0.03

145-hp Caterpillar G3306 NA Engine w/ 
Catalytic Converter - Added EU-ENG2 0.01 0.01 <0.01 <0.01 0.05 0.01 - <0.01 <0.01 0.08

3.0-MMSCFD TEG Dehydration Unit with 
Condenser/Combustor Controls EU-DEHY1 - - 0.05 0.02 - - 0.08 0.07 0.04 0.27

0.25-mmBtu/hr TEG Reboiler EU-REB1 - - <0.01 - <0.01 - <0.01 <0.01 - <0.01

1.0-mmBtu/hr GPU Burner EU-GPU1 - - <0.01 - <0.01 - <0.01 <0.01 - <0.01

0.5-mmBtu/hr Heater Treater - Removed EU-HT1 - - 0.00 - 0.00 - 0.00 0.00 - 0.00

Three (3) 400-bbl Condensate Tanks 
Routed to Vapor Combustor - Revised

EU-TANKS-
COND - - <0.01 0.01 - - 0.14 0.01 0.02 0.19

Three (3) 400-bbl Produced Water Tanks 
Routed to Vapor Combustor - Revised EU-TANKS-PW - - <0.01 <0.01 - - <0.01 <0.01 <0.01 <0.01

Condensate Truck Loading w/ Vapor Return 
Routed to Vapor Combustor

EU-LOAD-
COND - - <0.01 <0.01 - - 0.02 <0.01 <0.01 0.03

Produced Water Truck Loading w/ Vapor 
Return Routed to Vapor Combustor EU-LOAD-PW - - <0.01 <0.01 - - <0.01 <0.01 <0.01 <0.01

8.0-mmBtu/hr Vapor Combustor - Revised APC-COMB - - <0.01 0.01 - - 0.15 0.01 0.02 0.19

Vapor Combustor Pilot EU-PILOT - - <0.01 - <0.01 - <0.01 <0.01 - <0.01

Fugitive Emissions - Revised EU-FUG - - <0.01 <0.01 - - 0.04 <0.01 0.01 0.06

Fugitive Haul Road Emissions EU-HR - - - - - - - - - -

0.01 0.01 0.07 0.04 0.07 0.01 0.44 0.10 0.10 0.85

Continued on Next Page

Estimated Emissions (lb/hr)

Allowable Emissions = 

Equipment Unit ID
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Flatrock Engineering and Environmental, Ltd.

SWN Production Company, LLC
Kirk Hadley Pad
Summary of Hazardous Air Pollutants (Continued)

Acetalde-
hyde Acrolein Benzene Ethyl-

benzene
Formalde-

hyde Methanol n-Hexane Toluene Xylenes Total HAPs

145-hp Caterpillar G3306 NA Engine EU-MC2349 0.02 0.01 0.01 <0.01 0.09 0.02 - <0.01 <0.01 0.15

145-hp Caterpillar G3306 NA Engine w/ 
Catalytic Converter - Added EU-ENG2 0.03 0.03 0.02 <0.01 0.22 0.03 - 0.01 <0.01 0.34

3.0-MMSCFD TEG Dehydration Unit with 
Condenser/Combustor Controls EU-DEHY1 - - 0.23 0.08 - - 0.35 0.31 0.19 1.16

0.25-mmBtu/hr TEG Reboiler EU-REB1 - - <0.01 - <0.01 - <0.01 <0.01 - <0.01

1.0-mmBtu/hr GPU Burner EU-GPU1 - - <0.01 - <0.01 - 0.01 <0.01 - 0.01

0.5-mmBtu/hr Heater Treater - Removed EU-HT1 - - 0.00 - 0.00 - 0.00 0.00 - 0.00

Three (3) 400-bbl Condensate Tanks 
Routed to Vapor Combustor - Revised

EU-TANKS-
COND - - 0.01 0.03 - - 0.63 0.04 0.10 0.82

Three (3) 400-bbl Produced Water Tanks 
Routed to Vapor Combustor - Revised EU-TANKS-PW - - <0.01 <0.01 - - <0.01 <0.01 <0.01 <0.01

Condensate Truck Loading w/ Vapor Return 
Routed to Vapor Combustor

EU-LOAD-
COND - - <0.01 0.01 - - 0.09 0.01 0.02 0.12

Produced Water Truck Loading w/ Vapor 
Return Routed to Vapor Combustor EU-LOAD-PW - - <0.01 <0.01 - - <0.01 <0.01 <0.01 <0.01

8.0-mmBtu/hr Vapor Combustor - Revised APC-COMB - - 0.01 0.03 - - 0.66 0.04 0.10 0.84

Vapor Combustor Pilot EU-PILOT - - <0.01 - <0.01 - <0.01 <0.01 - <0.01

Fugitive Emissions - Revised EU-FUG - - <0.01 0.01 - - 0.18 0.01 0.03 0.23

Fugitive Haul Road Emissions EU-HR - - - - - - - - - -

0.05 0.04 0.29 0.16 0.31 0.05 1.93 0.42 0.44 3.68

0.02 0.01 0.25 0.13 0.09 0.02 1.25 0.39 0.36 2.52

0.03 0.03 0.04 0.03 0.22 0.03 0.68 0.03 0.08 1.16

Equipment Unit ID
Estimated Emissions (TPY)

Current Permit Allowable Emissions = 

Net Allowable Emissions = 

Allowable Emissions = 
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Flatrock Engineering and Environmental, Ltd.

SWN Production Company, LLC
Kirk Hadley Pad
Summary of Greenhouse Gas Emissions - Metric Tons per Year (Tonnes)

lb/hr tonnes/yr lb/hr tonnes/yr lb/hr tonnes/yr lb/hr tonnes/yr lb/hr tonnes/yr lb/hr tonnes/yr

145-hp Caterpillar G3306 NA Engine EU-MC2349 155.04 616.05 <0.01 0.01 0.07 0.27 <0.01 <0.01 0.08 0.33 155.19 616.65

145-hp Caterpillar G3306 NA Engine w/ 
Catalytic Converter - Added EU-ENG2 358.64 1,425.04 0.01 0.02 0.14 0.55 <0.01 <0.01 0.16 0.65 358.94 1,426.24

3.0-MMSCFD TEG Dehydration Unit with 
Condenser/Combustor Controls EU-DEHY1 0.02 0.06 2.11 8.38 52.72 209.47 - - - - 52.73 209.53

0.25-mmBtu/hr TEG Reboiler EU-REB1 29.24 116.20 <0.01 <0.01 0.01 0.05 <0.01 <0.01 0.02 0.07 29.27 116.32

1.0-mmBtu/hr GPU Burner EU-GPU1 116.98 464.80 <0.01 0.01 0.06 0.22 <0.01 <0.01 0.07 0.26 117.10 465.28

0.5-mmBtu/hr Heater Treater - Removed EU-HT1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Three (3) 400-bbl Condensate Tanks 
Routed to Vapor Combustor2

EU-TANKS-
COND

- - - - - - - - - - - -

Three (3) 400-bbl Produced Water Tanks 
Routed to Vapor Combustor2 EU-TANKS-PW - - - - - - - - - - - -

Condensate Truck Loading w/ Vapor Return 
Routed to Vapor Combustor3 EU-LOAD-COND <0.01 <0.01 <0.01 0.01 0.07 0.28 - - - - 0.07 0.28

Produced Water Truck Loading w/ Vapor 
Return Routed to Vapor Combustor EU-LOAD-PW <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 - - - - 0.00 0.00

8.0-mmBtu/hr Vapor Combustor - Revised APC-COMB 935.82 3,718.44 0.02 0.07 0.44 1.75 <0.01 0.01 0.53 2.09 936.78 3,722.28

Vapor Combustor Pilot EU-PILOT 5.29 21.03 <0.01 <0.01 <0.01 0.01 <0.01 <0.01 <0.01 0.01 5.30 21.05

Fugitive Emissions - Revised EU-FUG 0.00 0.02 0.68 2.69 17.00 67.36 - - - - 17.00 67.38

Fugitive Haul Road Emissions EU-HR - - - - - - - - - - - -

1,601.03 6,361.64 2.82 11.20 70.51 279.97 <0.01 0.01 0.86 3.40 1,672.38 6,645.01

Notes:
1 CO2 Equivalent = Pollutant times GWP multiplier. 40 CFR 98 Table A-1, Global Warming Potential (GWP) multiplier (100-Year Time Horizon): CO2 = 1, CH4 = 25, N2O = 298

3 Due to the use of a stabilizer, there were no detectable amounts of CH4 or CO2 present in the condensate; therefore, GHG emissions calculations have not been included for this emission unit.

2 Per API Compendium (2009) Chapter 5: Because most of the CH4 and CO2 emissions from storage tanks occur as a result of flashing (which is controlled by the vapor combustor in this case), working and breathing loss emissions of these gases are very small in production and 
virtually non-existent in the downstream segments.  Vapors from the tanks are routed to the vapor combustor at this site.  Therefore, GHG emissions from the condensate and produced water tanks are assumed to be negligible.

Methane (CH4) Nitrous Oxide (N2O) Nitrous Oxide (N2O) as CO2 Eq. Total CO2 + CO2 Eq.
1

Allowable Emissions = 

Equipment Unit ID
Carbon Dioxide (CO2) Methane (CH4) as CO2 Eq.
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Flatrock Engineering and Environmental, Ltd.

SWN Production Company, LLC
Kirk Hadley Pad
Summary of Greenhouse Gas Emissions - Short Tons per Year (Tons)

lb/hr tons/yr2 lb/hr tons/yr2 lb/hr tons/yr lb/hr tons/yr2 lb/hr tons/yr lb/hr tons/yr

145-hp Caterpillar G3306 NA Engine EU-MC2349 155.04 679.07 <0.01 0.01 0.07 0.30 <0.01 <0.01 0.08 0.36 155.19 679.74

145-hp Caterpillar G3306 NA Engine w/ 
Catalytic Converter - Added EU-ENG2 358.64 1,570.84 0.01 0.02 0.14 0.60 <0.01 <0.01 0.16 0.72 358.94 1,572.16

3.0-MMSCFD TEG Dehydration Unit with 
Condenser/Combustor Controls EU-DEHY1 0.02 0.07 2.11 9.24 52.72 230.90 - - - - 52.73 230.97

0.25-mmBtu/hr TEG Reboiler EU-REB1 29.24 128.09 <0.01 <0.01 0.01 0.06 <0.01 <0.01 0.02 0.07 29.27 128.22

1.0-mmBtu/hr GPU Burner EU-GPU1 116.98 512.36 <0.01 0.01 0.06 0.24 <0.01 <0.01 0.07 0.29 117.10 512.89

0.5-mmBtu/hr Heater Treater - Removed EU-HT1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Three (3) 400-bbl Condensate Tanks 
Routed to Vapor Combustor3

EU-TANKS-
COND

- - - - - - - - - - - -

Three (3) 400-bbl Produced Water Tanks 
Routed to Vapor Combustor3 EU-TANKS-PW - - - - - - - - - - - -

Condensate Truck Loading w/ Vapor Return 
Routed to Vapor Combustor4 EU-LOAD-COND <0.01 <0.01 <0.01 0.01 0.07 0.31 - - - - 0.07 0.31

Produced Water Truck Loading w/ Vapor 
Return Routed to Vapor Combustor EU-LOAD-PW <0.01 <0.01 <0.01 <0.01 <0.01 0.00 - - - - 0.00 0.00

8.0-mmBtu/hr Vapor Combustor - Revised APC-COMB 935.82 4,098.88 0.02 0.08 0.44 1.93 <0.01 0.01 0.53 2.30 936.78 4,103.11

Vapor Combustor Pilot EU-PILOT 5.29 23.18 <0.01 <0.01 <0.01 0.01 <0.01 <0.01 <0.01 0.01 5.30 23.21

Fugitive Emissions - Revised EU-FUG 0.00 0.02 0.68 2.97 17.00 74.25 - - - - 17.00 74.27

Fugitive Haul Road Emissions EU-HR - - - - - - - - - - - -

1,601.03 7,012.51 2.82 12.35 70.51 308.61 <0.01 0.01 0.86 3.75 1,672.38 7,324.87

Notes:
1 CO2 Equivalent = Pollutant times GWP multiplier. 40 CFR 98 Table A-1, Global Warming Potential (GWP) multiplier (100-Year Time Horizon): CO2 = 1, CH4 = 25, N2O = 298
2 EPA and API GHG calculation methodologies calculate emissions in metric tons (tonnes).  These values have been converted to short tons for consistency with permitting threshold units.

4 Due to the use of a stabilizer, there were no detectable amounts of CH4 or CO2 present in the condensate; therefore, GHG emissions calculations have not been included for this emission unit.

3 Per API Compendium (2009) Chapter 5: Because most of the CH4 and CO2 emissions from storage tanks occur as a result of flashing (which is controlled by the vapor combustor in this case), working and breathing loss emissions of these gases are very small in production and virtually non-
existent in the downstream segments.  Vapors from the tanks are routed to the vapor combustor at this site.  Therefore, GHG emissions from the condensate and produced water tanks are assumed to be negligible.

Total CO2 + CO2 Eq.
1

Allowable Emissions = 

Nitrous Oxide (N2O)
Equipment Unit ID

Carbon Dioxide (CO2) Methane (CH4) Methane (CH4) as CO2 Eq. Nitrous Oxide (N2O) as CO2 Eq.
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Flatrock Engineering and Environmental, Ltd.

SWN Production Company, LLC
Kirk Hadley Pad
Engine Emissions Calculations - Criteria Air Pollutants

Equipment Information

Unit ID:
Make:

Model:
Design Class:

Controls:
Horsepower (hp):

Fuel Use (Btu/hp-hr):
Fuel Use (scfh):

Annual Fuel Use (mmscf):
Fuel Use (mmBtu/hr):
Exhaust Flow (acfm):

Exhaust Temp (°F):
Serial Number: 

Manufacture Date:
Operating Hours:

Fuel Heating Value (Btu/scf):

Uncontrolled Manufacturer Emission Factors 1

NOx (g/hp-hr):
CO (g/hp-hr):

NMNEHC/VOC (g/hp-hr):
Total VOC = NMNEHC + HCHO (g/hp-hr):

Post-Catalyst Emission Factors 
NOx Control Eff. %
CO Control Eff. %

VOC Control Eff. %

NOx (g/hp-hr):
CO (g/hp-hr):

NMNEHC/VOC (g/hp-hr):
Total VOC = NMNEHC + HCHO (g/hp-hr):

Uncontrolled Criteria Air Pollutant Emissions

Unit ID:

Pollutant lb/hr TPY lb/hr TPY lb/hr TPY
NOx 4.31 18.88 10.33 45.25 <0.01 <0.01
CO 4.31 18.88 10.32 45.20 <0.01 <0.01

NMNEHC/VOC (does not include HCHO) 0.07 0.31 0.16 0.70 <0.01 <0.01
Total VOC (includes HCHO) 0.25 1.47 0.21 1.14 <0.01 <0.01

SO2 <0.01 <0.01 <0.01 0.04 <0.01 <0.01
PM10/2.5 0.01 0.04 0.02 0.09 <0.01 <0.01
PMCOND 0.01 0.04 0.02 0.09 <0.01 <0.01

PMTOT 0.02 0.09 0.05 0.22 <0.01 <0.01

0.76

EU-ENG4

To be determined
after 1/1/2011

8,760
905

13.47
13.47
0.22
0.49

0.00%

EU-ENG2

1,101
678

1,382

1,101

1.25

0.70

4S-RB
G3306 NA
Caterpillar

EU-MC2349

145
NSCR

EU-ENG2

G3408 TA
4S-RB

EU-ENG4

G3306 NA
Caterpillar

NSCR
332

7,507
2,754
24.12

Caterpillar

1,335

4S-RB
NSCR

8,625
0

0.00
0.00
678

14.11
14.10

12/7/2012

957

8,625

2.49
12.11

To be determinedG6X03318

905

0.22
13.47

7/19/2007
8,760

0.22

8,760

85.15%
0.00%

1.00

0.00%

EU-MC2349

2.00

905

2.00

90.00%
90.00%

13.47

2.00

85.15%

1.00 0.70
1.06 0.76

0.49 0.49

92.58%
85.15%

1.00
2.00
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Flatrock Engineering and Environmental, Ltd.

SWN Production Company, LLC
Kirk Hadley Pad
Engine Emissions Calculations - Criteria Air Pollutants (Continued)

Proposed Criteria Air Pollutant Emissions2

Unit ID:

Pollutant lb/hr TPY lb/hr TPY lb/hr TPY
NOx 0.64 2.80 0.73 3.20 <0.01 <0.01
CO 0.64 2.80 1.46 6.39 <0.01 <0.01

NMNEHC/VOC (does not include HCHO) 0.32 1.40 0.51 2.23 <0.01 <0.01
Total VOC (includes HCHO) 0.36 1.67 0.61 2.89 <0.01 <0.01

SO2 <0.01 <0.01 <0.01 0.04 <0.01 <0.01
PM10/2.5 0.01 0.04 0.02 0.09 <0.01 <0.01
PMCOND 0.01 0.04 0.02 0.09 <0.01 <0.01

PMTOT 0.02 0.09 0.05 0.22 <0.01 <0.01

AP-42 Emission Factors (lb/mmBtu)3

Pollutant
SO2

PM10/2.5

PMCOND

PMTOT

Notes:

2 Post-catalyst emission factors based on catalyst manufacturer data. 
3 Per AP-42, all particulate matter (PM) from combustion of natural gas (total, condensable and filterable PM) is presumed <1 micrometer 
in diameter. 

EU-ENG4

3.2-2 (7/00)

1.94E-02
9.91E-03

9.99

7.71E-05
9.91E-03
9.99E-03

1 Uncontrolled emission factors based on engine manufacturer data.  Per Caterpillar, NMNEHC emission factor does not include 
formaldehyde (HCHO); therefore, NMNEHC and HCHO factors have been added to demonstrate total uncontrolled VOC.  

9.91E-03
9.99E-03

5.88E-04 5.88E-04
7.71E-059.50E-03

5.88E-04 5.88
7.7
9.9

3.2-2 (7/00) 3.2-2 

EU-ENG2EU-MC2349

3.2-3 (7/00)
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Flatrock Engineering and Environmental, Ltd.

SWN Production Company, LLC
Kirk Hadley Pad
Engine Emissions Calculations - Hazardous Air Pollutants

Equipment Information

Unit ID:
Make:
Model:

Design Class:
Controls:

Horsepower (hp):
Fuel Use (Btu/hp-hr):

Fuel Use (scfh):
Annual Fuel Use (mmscf):

Fuel Use (mmBtu/hr):
Exhaust Flow (acfm):

Exhaust Temp (°F):
Serial Number: 

Manufacture Date:
Operating Hours:

HAP Control Eff. %

Uncontrolled HAP Emissions

Unit ID:

Pollutant lb/hr TPY lb/hr TPY
Formaldehyde 0.09 0.39 0.20 0.88
Total HAPs = 0.10 0.45 0.23 1.01

Proposed HAP Emissions1

Unit ID:

Pollutant lb/hr TPY lb/hr TPY
Acetaldehyde <0.01 0.02 0.01 0.03

Acrolein <0.01 0.01 0.01 0.03
Benzene <0.01 0.01 <0.01 0.02

Ethylbenzene <0.01 <0.01 <0.01 <0.01
Formaldehyde 0.02 0.09 0.05 0.22

Methanol <0.01 0.02 0.01 0.03
Toluene <0.01 <0.01 <0.01 0.01
Xylenes <0.01 <0.01 <0.01 <0.01

Total HAPs = 0.03 0.15 0.08 0.34

EU-ENG2
Caterpillar
G3408 TA

4S-RB
NSCR

332
7,507
2,754
24.12
2.49
1,335

EU-ENG2

1,101

EU-MC2349

0.00%

7/19/2007
G6X03318

EU-MC2349

957
To be determined

12/7/2012
8,760
0.00%

EU-ENG2

8,760

EU-MC2349
Caterpillar
G3306 NA

4S-RB
NSCR

8,625
1,382

678

12.11

145

1.25
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Flatrock Engineering and Environmental, Ltd.

SWN Production Company, LLC
Kirk Hadley Pad
Engine Emissions Calculations - Hazardous Air Pollutants (Continued)

AP-42 Emission Factors (lb/mmBtu)

Pollutant
Acetaldehyde

Acrolein
Benzene

Ethylbenzene
Methanol
Toluene
Xylenes

Notes:
1 For conservative estimate, no reduction taken for any HAP other than formaldehyde. 

Manuf. data for uncontrolled formaldehyde emissions (g/hp-hr): 0.27
Controlled (76% Control Efficiency) = 0.06

3.97
2.50
4.08

3.2-2 

5.14
4.40

3.2-2 (7/00)

1.84E-04 1.84

2.79E-03
2.63E-03

5.58E-04
1.95E-04

1.58E-03
2.18E-05
3.06E-03

3.2-3 (7/00)
8.368.36E-03

5.14E-03
4.40E-04
3.97E-05
2.50E-03
4.08E-04
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Flatrock Engineering and Environmental, Ltd.

SWN Production Company, LLC
Kirk Hadley Pad
Engine Emissions Calculations - Greenhouse Gases

Equipment Information

Unit ID:
Make:
Model:

Design Class:
Controls:

Horsepower (hp):
Fuel Use (Btu/hp-hr):

Fuel Use (scfh):
Fuel Use (mmBtu/hr):
Exhaust Flow (acfm):

Exhaust Temp (°F):
Operating Hours:

Manufacturer data used to calculate CO2 emissions (g/hp-hr):

Greenhouse Gas (GHG) Emissions1

Unit ID:

Pollutant lb/hr tonnes/yr lb/hr tonnes/yr
CO2 155.04 616.05 358.64 1,425.04
CH4 <0.01 0.01 0.01 0.02
N2O <0.01 <0.01 <0.01 <0.01

CH4 as CO2e 0.07 0.27 0.14 0.55
N2O as CO2e 0.08 0.33 0.16 0.65

Total CO2 + CO2e = 155.19 616.65 358.94 1,426.24

40 CFR 98 Tables C-1 and C-2 Emission Factors (kg/mmBtu)2

Methane (CH4)
Nitrous Oxide (N2O)

Notes:

2 CO2e = CO2 equivalent (Pollutant times GWP multiplier):
40 CFR 98 Table A-1, Global Warming Potential (GWP) multiplier: CO2 = 1, CH4 = 25, N2O = 298

485

1 Conversion to short tons (tons) found in site-wide Summary of Greenhouse Gases - Short Tons per Year (tons) 
table.

145
8,625

EU-ENG2EU-MC2349
Caterpillar
G3306 NA

4S-RB
NSCR

8,760

EU-MC2349

EU-MC2349

1.00E-03
1.00E-04

1,382

678

2,754
2.49

Caterpillar
G3408 TA

4S-RB
NSCR

332
7,507

1,101

1.25
1,335
957

8,760

EU-ENG2

EU-ENG2
490
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Flatrock Engineering and Environmental, Ltd.

SWN Production Company, LLC
Kirk Hadley Pad
Storage Tank Emissions - Criteria Air Pollutants

Tank Information

Unit ID:
Contents: 1

Number of Tanks: 2

Capacity (bbl) - Per Tank:
Capacity (gal) - Per Tank:
Total Throughput (bbl/yr):
Total Throughput (gal/yr):
Total Throughput (bbl/d):

Total Prod. Water as Condensate (gal/yr): 2

Total Prod. Water as Condensate (bbl/d):
Tank Flashing Emission Factor (lb/bbl):

Total Working Losses (lb/yr): 3

Breathing Losses per Tank (lb/yr): 3

Tank Vapor Capture Efficiency:
Captured Vapors Routed to:

Uncontrolled Storage Tank Emissions

Unit ID:

Emissions lb/hr TPY lb/hr TPY
Working Losses 0.78 3.42 0.01 0.05

Breathing Losses 2.28 9.99 0.01 0.03
Flashing Losses 0.68 2.99 0.00 0.00

GPU Flash Losses4 65.00 284.70 - -
Total VOC = 68.74 301.10 0.02 0.08

EU-TANKS-COND EU-TANKS-PW

400 400
16,800 16,800

Condensate Produced Water
3 3

18,250 73,000

- 30,660

98% 98%

766,500 3,066,000
50 200

EU-TANKS-COND EU-TANKS-PW

0.33 0.00
- 2.0

6,833.55 109.65
6,669.28 12.36

Vapor Combustor Vapor Combustor
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Flatrock Engineering and Environmental, Ltd.

SWN Production Company, LLC
Kirk Hadley Pad
Storage Tank Emissions - Criteria Air Pollutants (Continued)

Uncaptured Storage Tank Emissions

Unit ID:

Emissions lb/hr TPY lb/hr TPY
Working Losses 0.02 0.07 <0.01 <0.01

Breathing Losses 0.05 0.20 <0.01 <0.01
Flashing Losses 0.01 0.06 0.00 0.00

GPU Flash Losses 1.30 5.69 - -
Total VOC = 1.37 6.02 <0.01 <0.01

Notes:

4 GPU flash losses were estimated using process simulation software.

1 Produced water tanks assumed to contain 99% produced water and 1% condensate.  

EU-TANKS-COND

3 Tank working and breathing emissions were calculated using maximum throughput in EPA TANKS 4.0.9d for working losses and multiplying results for breathing 
losses by the number of tanks for total potential evaporative losses from all tanks.  Flashing losses were determined by process simulation.  Reports located in 
Appendix A.  Uncontrolled tank emissions are routed to a vapor combustor with 98% capture efficiency.  Uncaptured emissions shown represent those not captured by 
the collection system or controlled by the vapor combustor.

Total Annual Emissions (TPY) = Tank Working + Breathing Emissions (TPY) * (1 - Capture Efficiency (%))

2 SWN requests to combine emissions from each tank type to be combined into one emissions point with a total throughput limit rather than an individual tank limit.   

EU-TANKS-PW
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Flatrock Engineering and Environmental, Ltd.

SWN Production Company, LLC
Kirk Hadley Pad
Storage Tank Emissions - Hazardous Air Pollutants

Uncontrolled Storage Tank Emissions

Unit ID:

Pollutant lb/hr TPY lb/hr TPY
Total VOC = 1 68.74 301.10 0.02 0.08

n-Hexane 7.25 31.74 <0.01 0.01
Benzene 0.12 0.51 <0.01 <0.01
Toluene 0.48 2.11 <0.01 <0.01

Ethylbenzene 0.39 1.69 <0.01 <0.01
Xylenes 1.12 4.89 <0.01 <0.01

Total HAPs = 9.35 40.93 <0.01 0.01

Uncaptured Storage Tank Emissions2

Unit ID:

Pollutant lb/hr TPY lb/hr TPY
Total VOC = 1 1.37 6.02 <0.01 <0.01

n-Hexane 0.14 0.63 <0.01 <0.01
Benzene <0.01 0.01 <0.01 <0.01
Toluene 0.01 0.04 <0.01 <0.01

Ethylbenzene 0.01 0.03 <0.01 <0.01
Xylenes 0.02 0.10 <0.01 <0.01

Total HAPs = 0.19 0.82 <0.01 <0.01

EU-TANKS-COND EU-TANKS-PW

EU-TANKS-COND EU-TANKS-PW
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Flatrock Engineering and Environmental, Ltd.

SWN Production Company, LLC
Kirk Hadley Pad
Storage Tank Emissions - Hazardous Air Pollutants (Continued)

Estimated HAP Composition (% by Weight)3

Pollutant Wt%
n-Hexane 7.936%
Benzene 0.126%
Toluene 0.637%

Ethylbenzene 0.546%
Xylenes 1.609%

Total HAPs = 10.854%

Notes:
1 VOC emissions calculated in Criteria Air Pollutant calculations.

3 Speciated liquids analysis located in Fugitive Emissions Calculations.  HAP weight % calculated as % of total hydrocarbons in the sample.  All HAP assumed to 
volatilize from liquids for most conservative emissions estimate.  HAP emissions from GPU flash losses estimated using process simulation and added to total lb/hr 
tank losses.

2 Uncontrolled tank working/breathing/flashing emissions are routed to a vapor combustor with 98% capture efficiency.  Uncaptured emissions shown represent 
those not captured by the collection system or controlled by the vapor combustor.  
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Flatrock Engineering and Environmental, Ltd.

SWN Production Company, LLC
Kirk Hadley Pad
Vapor Combustor Emissions Calculations - Criteria and Hazardous Air Pollutants

Criteria and Hazardous Air Pollutant Emissions

lb/hr TPY % lb/hr TPY

NOx 0.138 - - - 1.10 4.82

APC-COMB CO 0.2755 - - 2.20 9.64

PM 7.6 - - 0.02 0.09

VOC Mass Balance 94.10 412.12 98.00% 1.88 8.23

n-Hexane Mass Balance 7.51 32.91 98.00% 0.15 0.66

Benzene Mass Balance 0.12 0.55 98.00% <0.01 0.01

Toluene Mass Balance 0.49 2.13 98.00% 0.01 0.04

Ethylbenzene Mass Balance 0.39 1.68 98.00% 0.01 0.03
Xylenes Mass Balance 1.11 4.86 98.00% 0.02 0.10

Notes:

Hours per Year: 8,760
Number of Combustors: 1

8.0 mmBtu/hr per Combustor

8.0 mmBtu/hr Total Heat Input

Combustor 
Destruction 
Efficiency

Total Controlled Emissions (Post-
Capture and Combustion)

Unit ID Pollutant
Emission 
Factors1

Total Captured Emissions2

1 Although a vapor combustor is not considered a flare by design, the function is consistent in that it combusts a waste stream for the purpose of 
reducing emissions; therefore, flare emission factors for NOx and CO were used to provide the most accurate emissions estimates.  Although the 
combustor is designed to be smokeless, PM emissions have been estimated using AP-42 Table 1.4-1 factor (lb/mmscf) for a conservative estimate.

NOx and CO emission factors (lb/mmBtu): TCEQ Air Permit Technical Guidance for Chemical 
Sources: Flares and Vapor Oxidizers:  High Btu waste streams (>1,000 Btu/scf) based on heat 
input to each combustor =  
2 Total captured emissions are based on 98% capture efficiency from storage tanks, 70% capture efficiency from truck loading, and 98% capture 
efficiency from dehydration unit flash tank, with 98% destruction efficiency from the vapor combustor based on 8,760 hours of operation per year.  
Uncaptured vapors reported at tanks and loading emission units.  Captured emissions from sources controlled by VOC combustor shown in following 
tables.
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Flatrock Engineering and Environmental, Ltd.

SWN Production Company, LLC
Kirk Hadley Pad
Vapor Combustor Emissions Calculations - Criteria and Hazardous Air Pollutants (Continued)

lb/hr TPY

26.08 114.23

67.37 295.08

0.02 0.08

0.61 2.65
0.02 0.08

94.10 412.12

n-Hexane Benzene Toluene Ethylbenzene Xylenes
0.36 0.01 0.01 <0.01 <0.01
7.10 0.11 0.47 0.38 1.09

<0.01 <0.01 <0.01 <0.01 <0.01
0.05 <0.01 <0.01 <0.01 0.01

<0.01 <0.01 <0.01 <0.01 <0.01
7.51 0.12 0.49 0.39 1.11

n-Hexane Benzene Toluene Ethylbenzene Xylenes
1.58 0.04 0.05 0.01 0.02

31.10 0.50 2.06 1.65 4.79
0.01 <0.01 <0.01 <0.01 <0.01
0.21 <0.01 0.02 0.01 0.04
0.01 <0.01 <0.01 <0.01 <0.01

32.91 0.55 2.13 1.68 4.86

Condensate Storage Tanks

Source

Captured VOC Emissions

Dehydration Unit Flash Tank Vapors

Captured HAP Emissions (lb/hr)
Source

Dehydration Unit Flash Tank Vapors

Dehydration Unit Flash Tank Vapors

Produced Water Storage Tanks

Condensate Truck Loading
Produced Water Truck Loading

Total VOC = 

Condensate Storage Tanks
Produced Water Storage Tanks
Condensate Truck Loading
Produced Water Truck Loading

3 For permitting purposes, uncombusted emissions from the TEG dehydration unit condenser vent stream (non-condensables) and flash tank off-gases 
are reported at EP-DEHY1 and have not been included with these calculations to prevent duplicate reporting of emissions.

Condensate Truck Loading
Produced Water Truck Loading

Total HAP = 

Total HAP = 

Source
Captured HAP Emissions (TPY)

Condensate Storage Tanks
Produced Water Storage Tanks
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Flatrock Engineering and Environmental, Ltd.

SWN Production Company, LLC
Kirk Hadley Pad
Vapor Combustor Emissions Calculations - Greenhouse Gases

Equipment Information

Unit ID:
Description:

Number of Combustors:
Burner Design Capacity (mmBtu/hr):

Stream HHV (Btu/scf):
Annual Throughput (mmscf):

Annual Operating Hours:

Greenhouse Gas (GHG) Emissions

Pollutant lb/hr tonnes/yr tons/yr
CO2 935.82 3,718.44 4,098.88
CH4 0.02 0.07 0.08
N2O <0.01 0.01 0.01

CH4 as CO2e 0.44 1.75 1.93
N2O as CO2e 0.53 2.09 2.30

Total CO2 + CO2e = 936.78 3,722.28 4,103.11

40 CFR 98 Tables C-1 and C-2 Emission Factors (kg/mmBtu)1

Carbon Dioxide (CO2)
Methane (CH4)

Nitrous Oxide (N2O)

Notes:
1 CO2e = CO2 equivalent (Pollutant times GWP multiplier):
40 CFR 98 Table A-1, Global Warming Potential (GWP) multiplier: CO2 = 1, CH4 = 25, N2O = 298

APC-COMB
Vapor Combustor

1
8.0

2,450
28.60
8,760

53.06
1.00E-03
1.00E-04
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Flatrock Engineering and Environmental, Ltd.

SWN Production Company, LLC
Kirk Hadley Pad
Fugitive Emissions Calculations - Criteria and Hazardous Air Pollutants and Greenhouse Gases

Equipment Information

Valves - Gas 55 9.92E-03 0.00% 0.55 2.41 20.824%
Flanges - Gas 299 8.60E-04 0.00% 0.26 1.14 20.824%
Compressor Seals - Gas 6 1.94E-02 0.00% 0.12 0.53 20.824%
Relief Valves - Gas 14 1.94E-02 0.00% 0.27 1.18 20.824%
Open-Ended Lines - Gas 0 4.41E-03 0.00% 0.00 0.00 20.824%

1.20 5.26 -
Valves - Light Oil 38 5.51E-03 0.00% 0.21 0.92 99.811%
Flanges - Light Oil 146 2.43E-04 0.00% 0.04 0.18 99.811%
Pump Seals - Light Oil 0 2.87E-02 0.00% 0.00 0.00 99.811%
Other - Light Oil 0 1.65E-02 0.00% 0.00 0.00 99.811%

0.25 1.10 -

lb/hr TPY lb/hr TPY lb/hr TPY
Valves - Gas 0.11 0.50 0.31 1.36 <0.01 0.01
Flanges - Gas 0.05 0.23 0.15 0.64 <0.01 <0.01
Compressor Seals - Gas 0.02 0.11 0.07 0.30 <0.01 <0.01
Relief Valves - Gas 0.06 0.25 0.15 0.67 <0.01 <0.01
Open-Ended Lines - Gas 0.00 0.00 0.00 0.00 0.00 0.00

Components in Gas Service = 0.25 1.09 0.68 2.97 0.00 0.02
Valves - Light Oil 0.21 0.92 <0.01 <0.01 <0.01 <0.01
Flanges - Light Oil 0.04 0.15 <0.01 <0.01 <0.01 <0.01
Pump Seals - Light Oil 0.00 0.00 0.00 0.00 0.00 0.00
Other - Light Oil 0.00 0.00 0.00 0.00 0.00 0.00

Components in Liquid Service = 0.24 1.07 0.00 0.00 <0.01 <0.01
Total (Gas+Liquid Components) = 0.49 2.16 0.68 2.97 0.00 0.02

VOC Wt % 

Total TOC (Gas Components) = 

Total TOC (Liquid Components) = 

VOC and Greenhouse Gas Emissions

Source Type/Service VOC CH4

Source Type/Service
Number of 
Sources1

Em. Factor 
(lb/hr/source)2

Control 
Efficiency TOC lb/hr TOC TPY

CO2
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Flatrock Engineering and Environmental, Ltd.

SWN Production Company, LLC
Kirk Hadley Pad
Fugitive Emissions Calculations (Continued)

Hazardous Air Pollutant (HAP) Emissions (lb/hr)

Source Type/Service n-Hexane Benzene Toluene Ethylbenzene Xylenes 2,2,4-Tri. Total
Valves - Gas <0.01 <0.01 <0.01 <0.01 <0.01 0.00 <0.01
Flanges - Gas <0.01 <0.01 <0.01 <0.01 <0.01 0.00 <0.01
Compressor Seals - Gas <0.01 <0.01 <0.01 <0.01 <0.01 0.00 <0.01
Relief Valves - Gas <0.01 <0.01 <0.01 <0.01 <0.01 0.00 <0.01
Open-Ended Lines - Gas 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Components in Gas Service = <0.01 <0.01 <0.01 <0.01 <0.01 0.00 <0.01
Valves - Light Oil 0.02 <0.01 <0.01 <0.01 <0.01 0.00 0.02
Flanges - Light Oil <0.01 <0.01 <0.01 <0.01 <0.01 0.00 <0.01
Pump Seals - Light Oil 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Other - Light Oil 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Components in Liquid Service = 0.02 <0.01 <0.01 <0.01 <0.01 0.00 0.03
Total (Gas+Liquid Components) = 0.04 <0.01 <0.01 <0.01 0.01 0.00 0.06

Hazardous Air Pollutant (HAP) Emissions (TPY)

Source Type/Service n-Hexane Benzene Toluene Ethylbenzene Xylenes 2,2,4-Tri. Total
Valves - Gas 0.01 <0.01 <0.01 <0.01 <0.01 0.00 0.01
Flanges - Gas <0.01 <0.01 <0.01 <0.01 <0.01 0.00 <0.01
Compressor Seals - Gas <0.01 <0.01 <0.01 <0.01 <0.01 0.00 <0.01
Relief Valves - Gas <0.01 <0.01 <0.01 <0.01 <0.01 0.00 <0.01
Open-Ended Lines - Gas 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Components in Gas Service = 0.02 <0.01 <0.01 <0.01 <0.01 0.00 0.02
Valves - Light Oil 0.07 <0.01 0.01 0.01 0.01 0.00 0.10
Flanges - Light Oil 0.01 <0.01 <0.01 <0.01 <0.01 0.00 0.02
Pump Seals - Light Oil 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Other - Light Oil 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Components in Liquid Service = 0.08 <0.01 0.01 0.01 0.02 0.00 0.11
Total (Gas+Liquid Components) = 0.18 <0.01 0.01 0.01 0.03 0.00 0.24
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Flatrock Engineering and Environmental, Ltd.

SWN Production Company, LLC
Kirk Hadley Pad
Fugitive Emissions Calculations (Continued)

Typical Component Count per Equipment Type based on Representative Facility3

Source Type/Service WH GPU HT LPT FGC OT TT-O
Valves - Gas 12 3 2 5 5 0 0
Flanges - Gas 37 15 9 24 33 3 2
Compressor Seals - Gas 0 0 0 0 3 0 0
Relief Valves - Gas 1 3 1 1 1 1 1
Open-Ended Lines - Gas 0 0 0 0 0 0 0

Valves - Light Oil 0 5 6 12 3 6 9
Connectors - Light Oil 0 20 24 48 12 24 30
Pump Seals - Light Oil 0 0 0 0 0 0 0
Other - Light Oil 0 0 0 0 0 0 0

Equipment Type WH GPU HT LPT FGC OT TT-O
Number of Each Type On Pad = 1 1 0 0 2 3 1

Source Type/Service NGL STB DHY
Valves - Gas 29 56 30
Flanges - Gas 182 250 170
Compressor Seals - Gas 0 0 0
Relief Valves - Gas 4 6 4
Open-Ended Lines - Gas 0 0 0

Valves - Light Oil 0 16 0
Connectors - Light Oil 0 80 0
Pump Seals - Light Oil 0 0 0
Other - Light Oil 0 0 0

Equipment Type NGL STB DHY
Number of Each Type On Pad = 0 0 1
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Flatrock Engineering and Environmental, Ltd.

SWN Production Company, LLC
Kirk Hadley Pad
Fugitive Emissions Calculations (Continued)

Speciated Gas Analysis4

Component Molecular 
Weight Mole % Equiv. Wt. 

Basis Weight % HC Weight % lb/hr TPY

Hydrogen Sulfide 34.082 0.000% 0.0000 0.000% - 0.00 0.00
Carbon Dioxide 44.010 0.193% 0.0850 0.397% - <0.01 0.02

Nitrogen 28.013 0.464% 0.1300 0.608% - 0.01 0.03
Methane 16.042 74.593% 11.9662 55.916% 56.483% 0.68 2.97

Ethane 30.069 15.989% 4.8076 22.465% 22.693% 0.27 1.19
Propane 44.096 5.743% 2.5326 11.834% 11.954% 0.14 0.63
i-Butane 58.122 0.645% 0.3749 1.752% 1.770% 0.02 0.09

n-Butane 58.122 1.486% 0.8639 4.037% 4.078% 0.05 0.21
i-Pentane 72.149 0.275% 0.1981 0.926% 0.935% 0.01 0.05

n-Pentane 72.149 0.332% 0.2396 1.120% 1.131% 0.01 0.06
n-Hexane 86.175 0.058% 0.0502 0.235% 0.237% <0.01 0.01

Other Hexanes 86.175 0.090% 0.0776 0.362% 0.366% <0.01 0.02
Heptanes (as n-Heptane) 100.202 0.049% 0.0492 0.230% 0.232% <0.01 0.01

Benzene 78.114 0.001% 0.0008 0.004% 0.004% <0.01 <0.01
Toluene 92.141 0.002% 0.0014 0.007% 0.007% <0.01 <0.01

Ethylbenzene 106.167 0.001% 0.0005 0.003% 0.003% <0.01 <0.01
Xylenes 106.167 0.001% 0.0013 0.006% 0.006% <0.01 <0.01

2,2,4-Trimethylpentane 114.230 0.000% 0.0000 0.000% 0.000% 0.00 0.00
Octanes (as n-Octane) 114.229 0.014% 0.0154 0.072% 0.073% <0.01 <0.01

Nonanes (as n-Nonane) 128.255 0.003% 0.0038 0.018% 0.018% <0.01 <0.01
Decanes+ (as n-Decane) 142.282 0.002% 0.0023 0.011% 0.011% <0.01 <0.01

99.900% 21.400 100.000% 100.000% 1.21 5.31
21.185 TOTAL VOC = 20.824% 0.25 1.10

0.256% 0.00 0.01

TOTAL = 
TOTAL HC = 

TOTAL HAP = 
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Flatrock Engineering and Environmental, Ltd.

SWN Production Company, LLC
Kirk Hadley Pad
Fugitive Emissions Calculations (Continued)

Speciated Oil Analysis4

Component Molecular 
Weight Mole % Equiv. Wt. 

Basis Weight % HC Weight % lb/hr TPY

Hydrogen Sulfide 34.082 0.000% 0.000 0.000% - 0.00 0.00
Carbon Dioxide 44.010 0.001% 0.001 0.001% - <0.01 <0.01

Nitrogen 28.013 0.000% 0.000 0.000% - <0.01 <0.01
Methane 16.042 0.029% 0.005 0.005% 0.005% <0.01 <0.01

Ethane 30.069 0.565% 0.170 0.184% 0.184% <0.01 <0.01
Propane 44.096 3.377% 1.489 1.615% 1.615% <0.01 0.02
i-Butane 58.122 2.261% 1.314 1.425% 1.425% <0.01 0.02

n-Butane 58.122 9.926% 5.769 6.256% 6.256% 0.02 0.07
i-Pentane 72.149 7.127% 5.142 5.576% 5.576% 0.01 0.06

n-Pentane 72.149 12.789% 9.227 10.005% 10.005% 0.03 0.11
n-Hexane 86.175 8.493% 7.319 7.936% 7.936% 0.02 0.09

Other Hexanes 86.175 9.363% 8.069 8.749% 8.750% 0.02 0.10
Heptanes (as n-Heptane) 100.202 15.914% 15.946 17.291% 17.291% 0.04 0.19

Benzene 78.114 0.149% 0.116 0.126% 0.126% <0.01 <0.01
Toluene 92.141 0.637% 0.587 0.637% 0.637% <0.01 0.01

Ethylbenzene 106.167 0.474% 0.503 0.546% 0.546% <0.01 0.01
Xylenes 106.167 1.398% 1.484 1.609% 1.609% <0.01 0.02

2,2,4-Trimethylpentane 114.230 0.000% 0.000 0.000% 0.000% 0.00 0.00
Octanes (as n-Octane) 114.229 10.641% 12.155 13.180% 13.180% 0.03 0.14

Nonanes (as n-Nonane) 128.255 5.586% 7.165 7.769% 7.769% 0.02 0.09
Decanes+ (as n-Decane) 142.282 11.078% 15.762 17.092% 17.092% 0.04 0.19

99.800% 92.223 100.000% 100.000% 0.25 1.10
92.222 TOTAL VOC = 99.811% 0.25 1.10

10.854% 0.03 0.12
Notes:
1 Component counts taken by equipment type at representative facility and made site-specific according to the number of each equipment type at this site.

4 Analyses located in Appendix A.

3 Equipment Type Key: WH = Well Head, GPU = Gas Production Unit, HT = Heater Treater, LPT = Low-Pressure Tower, FGC = Flash Gas Compressor, OT = 
Oil/Condensate Tank, TT-O = Tank Truck - Oil/Condensate, NGL = NGL Tank, STB = Stabilizer Skid, DHY = Dehydration Unit

TOTAL HC = 
TOTAL HAP = 

TOTAL = 

2 Emission Factor Source: EPA-453/R-95-017.  TOC multiplied by pollutant content of streams (weight %) to obtain pollutant emissions.  Emissions from components 
in NGL service were calculated using gas emission factors since they are only liquids under pressure.
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SWN Production Company, LLC 
Kirk Hadley Pad 
June 2015 
 

 
 

ATTACHMENT J:  CLASS II LEGAL ADVERTISEMENT 

Note: Affidavit of Publication will be submitted upon receipt by SWN from the publisher. 

AIR QUALITY PERMIT NOTICE 
Notice of Application 

 
Notice is given that SWN Production Company, LLC has applied to the West Virginia Department of Environmental 
Protection, Division of Air Quality, for a Class II Administrative Update to a general permit registration for a change 
to the emissions and operations of the Kirk Hadley Pad, a natural gas production facility located near 
Middlebourne in Tyler County, West Virginia. From the intersection of WV 18 and County Route 18/6 (State Ridge 
Road) in Middlebourne, travel south on WV 18 for 0.6 mile to Bridgeway Road.  Turn right onto Bridgeway Road 
and go 0.1 mile to Middlebourne-Wick Road.  Turn left onto Middlebourne-Wick Road and go 3.1 miles to Little 
Sancho Creek Road (Co. Rt. 6/3).  Turn slightly right onto Little Sancho Creek Road and go 1.1 miles to well access 
on right.  The latitude and longitude coordinates are: 39.46316, -80.93232. 
 
The applicant estimates the potential to discharge the following Regulated Air Pollutants will be:  
 
Nitrogen Oxides (NOx)      11.48 tons/yr 
Carbon Monoxide (CO)      19.33 tons/yr 
Volatile Organic Compounds (VOC)     34.11 tons/yr 
Sulfur Dioxide (SO2)      0.05 tons/yr 
Particulate Matter (PM)      2.42 tons/yr  
Acetaldehyde       0.05 tons/yr 
Acrolein        0.04 tons/yr 
Benzene        0.29 tons/yr 
Ethylbenzene       0.16 tons/yr 
Formaldehyde       0.31 tons/yr 
Methanol       0.05 tons/yr 
n-Hexane       1.93 tons/yr 
Toluene        0.42 tons/yr  
Xylenes        0.44 tons/yr 
Carbon Dioxide       7,012.51 tons/yr 
Methane       12.35 tons/yr 
Nitrous Oxide       0.01 tons/yr 
CO 2 Equivalent       7,324.87 tons/yr 
 
The change in equipment and operations is planned to begin on or about August 8, 2015. Written comments will 
be received by the West Virginia Department of Environmental Protection, Division of Air Quality, 601 57th Street, 
SE, Charleston, WV 25304, for at least 30 calendar days from the date of publication of this notice.  
 
Any questions regarding this permit application should be directed to the DAQ at (304) 926-0499, extension 1227, 
during normal business hours.  
 
Dated this the 25th of June, 2015 
 
By: SWN Production Company, LLC 
 Paul Geiger 
 Senior Vice President – Ops Management 
 10000 Energy Drive 
 Spring, TX 77389 
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ATTACHMENT L:      APPLICATION FEE 
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ATTACHMENT N:     MATERIAL SAFETY DATA SHEETS (MSDS) 
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ATTACHMENT O:     EMISSION SUMMARY SHEET 
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G70-A EMISSIONS SUMMARY SHEET  
 

Emission Point 
ID No. 

 

Emission 
Point 

Type1 

Emission Unit 
Vented 

Through This 
Point 

 

Air Pollution Control 
Device 

 

All Regulated 
Pollutants -  
Chemical 

Name/CAS2 
 

(Speciate VOCs 
& HAPS) 

Maximum Potential 
Uncontrolled 
Emissions 3 

Maximum 
Potential 

Controlled 
Emissions 4 

Emission 
Form or 
Phase 

 
(At exit 

conditions, 
Solid, Liquid 

or 
Gas/Vapor) 

Est. Method 
Used 5 

ID No. Source ID No. Device 
Type 

lb/hr ton/yr lb/hr ton/yr 

 
EP-MC2349 

Upward 
vertical 
stack 

 

EU- 
MC2349 

Fl
as

h 
G

as
 C

om
pr

es
so

r E
ng

in
e 

N/A 

N
SC

R
 

 
NOx 
CO  
VOC 
SO2 

PM10 
PM Total 
Acetaldehyde 
Acrolein 
Benzene 
Ethylbenzene 
Formaldehyde 
Methanol 
Toluene 
Xylenes 
Carbon Dioxide 

Methane 
Nitrous Oxide 
 

 
4.31 
4.31 
0.36 

<0.01 
0.01 
0.02 

<0.01 
<0.01 
<0.01 
<0.01 
0.09 

<0.01 
<0.01 
<0.01 
155.04 
<0.01 
<0.01 

 
18.88 
18.88 
1.67 

<0.01 
0.04 
0.09 
0.02 
0.01 
0.01 

<0.01 
0.39 
0.02 

<0.01 
<0.01 
679.07 
0.01 

<0.01 

0.64 
0.64 
0.36 

<0.01 
0.01 
0.02 

<0.01 
<0.01 
<0.01 
<0.01 
 0.02 
<0.01 
<0.01 
<0.01 
155.04 
<0.01 
<0.01 

2.80 
2.80 
1.67 

<0.01 
0.04 
0.09 
0.02 
0.01 
0.01 

<0.01 
0.09 
 0.02 
<0.01 
<0.01 
679.07 
0.01 

<0.01 

G
as

/V
ap

or
 

O
 =

 M
an

uf
ac

tu
re

r D
at

a,
 A

P-
42
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EP-ENG-2 

Upward 
vertical 
stack 

 

EU- 
ENG2 

Fl
as

h 
G

as
 C

om
pr

es
so

r E
ng

in
e 

N/A 

N
SC

R
 

 
NOx 
CO  
VOC 
SO2 

PM10 
PM Total 
Acetaldehyde 
Acrolein 
Benzene 
Ethylbenzene 
Formaldehyde 
Methanol 
Toluene 
Xylenes 
Carbon Dioxide 
Methane 
Nitrous Oxide 
 

 
10.33 
10.32 
0.61 

<0.01 
0.02 
0.05 
0.01 
0.01 

<0.01 
<0.01 
0.20 
0.01 

<0.01 
<0.01 
358.64 
0.01 

<0.01 
 

 
45.25 
45.20 
1.14 
0.04 
0.09 
0.22 
0.03 
0.03 
0.02 

<0.01 
0.88 
0.03 
0.01 

<0.01 
1,570.84 

0.02 
<0.01 

 

0.73 
1.46 
0.61 

<0.01 
0.02 
0.05 
0.01 
0.01 

<0.01 
<0.01 
0.05 
0.01 

<0.01 
<0.01 
358.64 
0.01 

<0.01 

 
3.20 
6.39 
2.89 
0.04 
0.09 
0.22 
0.03 
0.03 
0.02 

<0.01 
0.22 
0.03 
0.01 

<0.01 
1,570.84 

0.02 
<0.01 

 

G
as

/V
ap

or
 

O
 =

 M
an

uf
ac

tu
re

r D
at

a,
 A

P-
42

 

 
EP-GPU1 

Upward 
vertical 
stack 

 

EU- 
GPU1 

G
PU

 B
ur

ne
r 

N/A N
on

e 

 
NOx 
CO  
VOC 
SO2 

PM10 
PM Total 
n-Hexane 
Formaldehyde 
Benzene 
Toluene 
Carbon Dioxide 

Methane 
Nitrous Oxide 
 

 
0.11 
0.09 

     0.01 
<0.01 
0.01 
0.01 

<0.01 
<0.01 
<0.01 
<0.01 
116.98 
<0.01 
<0.01 

 

 
0.48 
0.39 
0.03 

<0.01 
0.03 
0.04 
0.01 

<0.01 
<0.01 
<0.01 
512.36 
 0.01 
<0.01 

 

N/A N/A 

G
as

/V
ap

or
 

O
 =

 A
P-

42
 

EP-DEHY1* 
Upward 
vertical 
stack 

 

EU-
DEHY1 

TE
G

 D
eh

yd
ra

tio
n 

U
ni

t 

Condenser/ 
Combustion 

A
PC

-C
O

N
D

/ 
EU

-R
EB

1/
 

A
PC

-C
O

M
B 

 
VOC 
n-Hexane 
Benzene 
Toluene 
Ethylbenzene 
Xylenes 
Carbon Dioxide 
Methane 
 

26.80 
0.46 
0.14 
0.27 
0.12 
0.33 
0.31 

44.03 

117.38 
2.00 
0.60 
1.20 
0.51 
1.42 
1.37 

192.83 

1.75 
0.07 
0.05 
0.07 
0.02 
0.04 
0.02 
2.11 

 
7.67 
0.29 
0.23 
0.31 
0.08 
0.19 
0.07 
9.24 

G
as

/V
ap

or
 

O
 =

 G
LY

C
al

c 
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EP-REB1 
Upward 
vertical 
stack 

 

EU-REB1 

TE
G

 R
Eb

oi
le

r 

N/A N
on

e 

 
NOx 
CO  
VOC 
SO2 

PM10 
PM Total 
n-Hexane 
Formaldehyde 
Benzene 
Toluene 
Carbon Dioxide 

Methane 
Nitrous Oxide 
 

 
0.03 
0.02 

<0.01 
<0.01 
<0.01 
 <0.01 
<0.01 
<0.01 
<0.01 
<0.01 
29.24 
<0.01 
<0.01 

 

 
0.35 
0.31 
0.02 

<0.01 
0.02 
0.03 
0.01 

<0.01 
<0.01 
<0.01 
128.09 
 <0.01 
<0.01 

 

N/A N/A 

G
as

/V
ap

or
 

O
 =

 A
P-

42
 

EP-TANKS-
COND Tank vent(s) 

EU-
TANKS-
COND 

Th
re

e 
(3

) 4
00

-b
bl

 
C

on
de

ns
at

e 
Ta

nk
s 

Vapor 
Combustor 

A
PC

-C
O

M
B 

 
VOC 
n-Hexane 
Benzene 
Toluene 
Ethylbenzene 
Xylenes 
 

 
68.74 
7.25 
0.12 
0.48 
0.39 
1.12 

 
301.10 
31.74 
0.51 
2.11 
1.69 
4.89 

 
1.37 
0.14 

<0.01 
0.01 
0.01 
0.02 

 
6.02 
0.63 
0.01 
0.04 
0.03 
0.10 G

as
/V

ap
or

 

O
 =

 E
PA

 
TA

N
K

S 
4.

0.
9d

/ 
Pr

oM
ax

 

EP-TANKS-
PW Tank vent(s) 

EU-
TANKS-

PW 

Th
re

e 
(3

) 4
00

-b
bl

 
Pr

od
uc

ed
 W

at
er

 
Ta

nk
s 

Vapor 
Combustor 

A
PC

-C
O

M
B 

 
VOC 
n-Hexane 
Benzene 
Toluene 
Ethylbenzene 
Xylenes 
 

 
0.02 

<0.01 
<0.01 
<0.01 
<0.01 
<0.01 

 

 
0.08 
0.01 

<0.01 
<0.01 
<0.01 
<0.01 

 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 

 

 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 

 

G
as

/V
ap

or
 

O
 =

 E
PA

 
TA

N
K

S 
4.

0.
9d

/ 
Pr

oM
ax

 

EP-LOAD-
COND Fugitive 

EU-
LOAD- 
COND 

C
on

de
ns

at
e 

Tr
uc

k 
Lo

ad
in

g 

Vapor 
Combustor 

A
PC

-C
O

M
B 

 
VOC 
n-Hexane 
Benzene 
Toluene 
Ethylbenzene 
Xylenes 
Carbon Dioxide 

Methane 
 

N/A 

 
3.79 
0.30 

<0.01 
0.02 
0.02 
0.06 

<0.01 
0.04 

N/A 

1.14 
0.09 

<0.01 
0.01 
0.01 
0.02 

<0.01 
0.01 

G
as

/V
ap

or
 

O
 =

 A
P-

42
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EP-LOAD-
PW Fugitive 

EU-
LOAD-

PW 

Pr
od

uc
ed

 W
at

er
 T

ru
ck

 
Lo

ad
in

g 

Vapor 
Combustor 

A
PC

-C
O

M
B 

 
VOC 
n-Hexane 
Benzene 
Toluene 
Ethylbenzene 
Xylenes 
Carbon Dioxide 

Methane 

N/A 

 
0.12 
0.01 

<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 

 

N/A 

 
0.04 

<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 

 

G
as

/V
ap

or
 

O
 =

 A
P-

42
 

APC-COMB 
Upward 
vertical 
stack 

APC-
COMB 

V
ap

or
 C

om
bu

sto
r 

- N
on

e 

 
NOx 
CO 
PM 
VOC 
n-Hexane 
Benzene 
Toluene 
Ethylbenzene 
Xylenes 
Carbon Dioxide 

Methane 
Nitrous Oxide 

 
1.10 
2.20 
0.02 

94.10 
7.51 
0.12 
0.49 
0.39 
1.11 

935.82 
0.02 

<0.01 
 

 
4.82 
9.64 
0.09 

412.12 
32.91 
0.55 
2.13 
1.68 
4.86 

4,098.88 
0.08 
0.01 

 
1.10 
2.20 
0.02 
1.88 
0.15 

<0.01 
0.01 
0.01 
0.02 

935.82 
0.02 

<0.01 
 

 
4.82 
9.64 
0.09 
8.23 
0.66 
0.01 
0.04 
0.03 
0.10 

4,098.88 
0.08 
0.01 

G
as

/V
ap

or
 

O
 (A

P-
42

, M
as

s B
al

an
ce

) 

EP-PILOTS 
Upward 
vertical 
stack 

EU-
PILOTS 

V
ap

or
 C

om
bu

sto
r P

ilo
ts 

- N
on

e 

 
NOx 
CO 
VOC 
SO2 
PM Total 
n-Hexane 
Formaldehyde 
Benzene 
Toluene 
Ethylbenzene 
Xylenes 

Carbon Dioxide 

Methane 
Nitrous Oxide 

 
0.01 

<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 

- 
- 

5.29 
<0.01 
<0.01 

 
 0.04 
0.02 

<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 

- 
- 

23.18 
<0.01 
<0.01 

N/A N/A 

G
as

/V
ap

or
 

O
 (A

P-
42

, M
as

s B
al

an
ce

) 

EP-FUG Fugitive EU-FUG 

Fu
gi

tiv
e 

C
om

po
ne

nt
s 

- N
on

e 

 
VOC 
n-Hexane 
Benzene 
Toluene 
Ethylbenzene 
Xylenes 
Carbon Dioxide 

Methane 
 

 
 
 
 
 

N/A 

 
2.16 
0.18 

<0.01 
0.01 
0.01 
0.03 
0.02 
2.97 

N/A N/A 

G
as

/V
ap

or
 

O
 =

 E
PA

-4
53

/  
R

-9
5-

01
7 
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EP-HR Fugitive EU-HR 

Fu
gi

tiv
e 

   
 

H
au

l R
oa

d 
Em

is
sio

ns
 

- N
on

e 

 
PM Total 
PM10 
PM2.5 

 
0.60 
0.16 
0.03 

 
1.98 
0.49 
0.06 N/A N/A 

G
as

/V
ap

or
 

O
 =

 A
P-

42
 

The EMISSION SUMMARY SHEET provides a summation of emissions by emission unit.  Note that uncaptured process emission unit emissions are not typically considered to be fugitive 
and must be accounted for on the appropriate EMISSIONS UNIT DATA SHEET and on the EMISSIONS SUMMARY SHEET.  Please note that total emissions from the source are equal 
to all vented emissions, all fugitive emissions, plus all other emissions (e.g. uncaptured emissions).  Please complete the FUGITIVE EMISSIONS DATA SUMMARY SHEET for fugitive 
emission activities. 
 1  Please add descriptors such as upward vertical stack, downward vertical stack, horizontal stack, relief vent, rain cap, etc.   2  List all regulated air pollutants.  Speciate VOCs, including all HAPs.  Follow chemical name with Chemical Abstracts Service (CAS) number.  LIST  Acids, CO,  CS2,  VOCs,       
           H2S, Inorganics, Lead, Organics, O3, NO, NO2, SO2, SO3, all applicable Greenhouse Gases (including CO2 and methane), etc.  DO NOT LIST H2, H2O, N2, O2, and Noble Gases   3  Give maximum potential emission rate with no control equipment operating.  If emissions occur for less than 1 hr, then record emissions per batch in minutes (e.g. 5 lb VOC/20  
     minute batch).  4  Give maximum potential emission rate with proposed control equipment operating.  If emissions occur for less than 1 hr, then record emissions per batch in minutes (e.g. 5 lb    
            VOC/20 minute batch).  5 Indicate method used to determine emission rate as follows:  MB = material balance; ST = stack test (give date of test);  EE = engineering estimate; M = modeling; O = other   

(specify). 
*Note: Controlled emissions for DEHY1 include still vent emissions only.  Flash tank emissions are routed to the 
combustor via the produced water tanks.  Uncaptured flash tank emissions are reported at the produced water 
tanks and uncombusted emissions  are reported at the combustor.  
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Shown with 
Optional Equipment

CAT® ENGINE SPECIFICATIONS
V-8, 4-Stroke-Cycle
Bore.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 137 mm (5.4 in.)
Stroke. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 152 mm (6.0 in.)
Displacement.. . . . . . . . . . . . . . . . . . . . . . . 18 L (1099 cu. in.)
Aspiration.. . . . . . . . . . . . . . . . . . . . . . . Naturally Aspirated or
	 ...............................................Turbocharged-Aftercooled
Governor and Protection.. . . . . . . . . . . . . . . Woodward PSG
Combustion. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Rich Burn
Engine Weight, net dry (approx).. . . . . 1678.3 kg (3700 lb)
Power Density.. . . . . . . . . . . . . . . . . . 5.6 kg/kW (9.3 lb/bhp)
Power per Displacement.. . . . . . . . . . . . . . . . . . . . 22.2 bhp/L
Engine only Cooling System Capacity.. . 54.9 L (14.5 gal)
Lube Oil System (refill).. . . . . . . . . . . . . . . 46.2 L (12.2 gal)
Oil Change Interval. . . . . . . . . . . . . . . . . . . . . . . . . . 750 hours
Rotation (from flywheel end).. . . . . . . . . Counterclockwise
Flywheel and Flywheel Housing.. . . . . . . . . . . . . SAE No. 0
Flywheel Teeth.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 136

G3408 
Gas Petroleum
Engine

190-298 bkW
 (255-400 bhp)

1500 & 1800 rpm

LEHW0030-00		  Page 1 of 4
Supersedes LEHW0747-05

2.0% O2 Rating

FEATURES

 
Engine Design
- Improved reliability and durability 
-	Ability to burn a wide spectrum of gaseous fuels 
-	� Robust diesel strength design prolongs life and lowers 

owning and operating costs
-	Broad operating speed range

Full Range of Attachments
Large variety of factory-installed engine attachments 
reduces packaging time

Testing
Every engine is full-load tested to ensure proper engine 
performance.

Gas Engine Rating Pro  
GERP is a PC-based program designed to provide site 
performance capabilities for Cat® natural gas engines 
for the gas compression industry. GERP provides 
engine data for your site’s altitude, ambient temperature, 
fuel, engine coolant heat rejection, performance data, 
installation drawings, spec sheets, and pump curves.

Product Support Offered Through Global Cat Dealer 
Network
More than 2,200 dealer outlets
Cat factory-trained dealer technicians service every 
aspect of your petroleum engine
Cat parts and labor warranty
Preventive maintenance agreements available for repair-
before-failure options
S•O•SSM program matches your oil and coolant samples 
against Caterpillar set standards to determine:
- Internal engine component condition
- Presence of unwanted fluids
- Presence of combustion by-products
- Site-specific oil change interval

Over 80 Years of Engine Manufacturing Experience
Over 60 years of natural gas engine production
Ownership of these manufacturing processes enables 
Caterpillar to produce high quality, dependable products.
- �Cast engine blocks, heads, cylinder liners, and flywheel 

housings
- Machine critical components
- Assemble complete engine

Web Site
For all your petroleum power requirements, visit  
www.catoilandgas.cat.com.
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G3408     GAS PETROLEUM ENGINE
190-298 bkW (255-400 bhp)

Air Inlet System
Air cleaner — single element with service indicator
Control System
Governor — Woodward PSG mechanical
Governor control — positive locking
Cooling System
Thermostats and housing
Jacket water pump
Aftercooler water pump
Aftercooler core
Exhaust System
Watercooled exhaust manifolds
Dry exhaust elbow
Flywheel & Flywheel Housing
SAE No. 0 flywheel
SAE No. 0 flywheel housing
SAE standard rotation
Fuel System
Gas pressure regulator
Natural gas carburetor

Ignition System
Digital ignition system
Instrumentation
Service meter
Lube System
Crankcase breather — top mounted
Oil cooler
Oil filter — RH
Auxiliary oil reservoir
Rear sump oil pan
Oil filler in valve cover and dipstick — RH
Mounting System
Engine supports
Protection System
Shutoffs
General
Paint — Cat yellow
Crankshaft vibration damper and drive pulleys
Lifting eyes 

STANDARD EQUIPMENT

OPTIONAL EQUIPMENT
Air Inlet System
Air cleaner — dual element
Air inlet adapter
Precleaner
Air cleaner rain cap
Charging System
Battery chargers
Charging alternators
Ammeter gauge
Ammeter gauge and wiring
Control mounting
Control System
EG3P/2301A speed control governor
PSG electric governor
PSG pneumatic governor
Cooling System
Radiators
Non-sparking blower fan
Blower fan and fan drives for customer supplied 
	 radiators
ATAAC conversion
Aftercooler
Expansion tank
Heat exchanger
Exhaust System
Flexible fittings
Elbows
Flanges
Rain caps
Mufflers
Exhaust manifold

Fuel System
Dual gas regulator
Low energy fuel carburetor
Low pressure gas conversion
Propane and natural gas valve and jet kits
Fuel filter
Ignition System
CSA ignition
Ignition ground wiring harness
Power supply — digital ignition system
Instrumentation
Gauges and instrument panels
Lube System
Auxiliary oil reservoir removal
Lubricating oil
Mounting System
Vibration isolators
Power Take-Offs
Auxiliary drive pulleys
Enclosed clutch
Clutch support
Front stub shaft
Flywheel stub shaft
Pulley removal
Protection System
Gas valves
Starting System
Air starting motor
Electric air start control
Air pressure regulator
Air silencer
Electric starting motor — single 24-volt
Starting aids
Battery sets (24-volt dry), cables, and rack
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G3408     GAS PETROLEUM ENGINE
190-298 bkW (255-400 bhp)

LEHW0030-00		  Page 3 of 4
Supersedes LEHW0747-05

technical data

G3408 Gas Petroleum Engine — 1500 and 1800 rpm
				    DM8633-01	 TM9151-05 	 TM9213-04	 			
Engine Power
	 @ 100% Load	 bkW (bhp)	 248 (332)	 190 (255)	 298 (400)
	 @ 75% Load	 bkW (bhp)	 186 (249)	 143 (191)	 224 (300)

Engine Speed	 rpm	 1500	 1800	 1800
	 Max Altitude @ Rated Torque  
		  and 38°C (100°F)	 m (ft)	 914.4 (3000)	 0	 1219.2 (4000) 
	 Speed Turndown @ Max Altitude, 
		  Rated Torque, and 38°C (100°F)	 %	 0	 45	 0

SCAC Temperature	 °C (°F)	 54 (130)	 N/A	 54 (130)

Emissions*
	 NOx	 g/bkW-hr (g/bhp-hr)	 18.92 (14.11)	 34.39 (25.64)	 35.23 (26.27)
	 CO	 g/bkW-hr (g/bhp-hr)	 18.91 (14.10)	 2 (1.5)	 2.15 (1.6)
	 CO2	 g/bkW-hr (g/bhp-hr)	 657 (490)	 654 (488)	 616 (459)
	 VOC**	 g/bkW-hr (g/bhp-hr)	 —	 .3 (.22)	 .21 (.16)

Fuel Consumption***			 
	 @ 100% Load	 MJ/bkW-hr (Btu/bhp-hr)	 10.62 (7507)	 10.71 (7568)	 9.92 (7008)
	 @ 75% Load	 MJ/bkW-hr (Btu/bhp-hr)	 11.14 (7874)	 11.64 (8225)	 10.40 (7350)

Heat Balance
	 Heat Rejection to Jacket Water
		  @ 100% Load	 bkW (Btu/min)	 279.73 (15,922)	 179 (10,169)	 253 (14,372)
		  @ 75% Load	 bkW (Btu/min)	 209.84 (11,944)	 164 (9324)	 217 (12,368)

	 Heat Rejection to Aftercooler
		  @ 100% Load	 bkW (Btu/min)	 4.36 (248)	 N/A	 22.7 (1292)
		  @ 75% Load	 bkW (Btu/min)	 1.74 (99)	 N/A	 14.5 (828)

	 Heat Rejection to Exhaust
		  @ 100% Load	 bkW (Btu/min)	 168.24 (9576)	 151 (8583)	 183 (10,382)
		  @ 75% Load	 bkW (Btu/min)	 121.07 (6891)	 114 (6501)	 136 (7749)

Exhaust System
	 Exhaust Gas Flow Rate
		  @ 100% Load	 m3/min (cfm)	 38.37 (1355)	 34.57 (1221)	 45.08 (1592)
		  @ 75% Load	 m3/min (cfm)	 28.94 (1022)	 26.33 (930)	 34.43 (1216)

Exhaust Stack Temperature
		  @ 100% Load	 °C (°F)	 513.89 (957)	 576 (1069)	 490 (914)
		  @ 75% Load	 °C (°F)	 478.89 (894)	 565 (1050)	 464 (867)

Intake System
	 Air Inlet Flow Rate
		  @ 100% Load	 m3/min (scfm)	 12.97 (458)	 10.90 (385)	 15.83 (559)
		  @ 75% Load	 m3/min (scfm)	 10.25 (362)	 8.35 (295)	 12.52 (442)

Gas Pressure	 kPag (psig)	 10.3-34.5	 10.34-34.47	 137.9-172.4
				    (1.5-5)	 (1.5-5)	 (20-25)	

*at 100% load and speed, all values are listed as not to exceed
**Volatile organic compounds as defined in U.S. EPA 40 CFR 60, subpart JJJJ
***ISO 3046/1
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GAS PETROLEUM ENGINE

Note:	 General configuration not to be used for 
installation. See general dimension drawings 
for detail.

	 Dimensions are in mm (inches).
	

package dimensions
Length	 mm (in.)	 1738.3 (68.44)
Width	 mm (in.)	 1312.2 (51.66)
Height	 mm (in.)	 1542.0 (60.71)
Shipping Weight	 kg (lb)	 1678.3 (3700)

 1542.0 mm
 (60.71 in.)

 1312.2 mm
 (51.66 in.)

1738.3 mm
 (68.44 in.)

 

RATING definitions and CONDITIONS
Engine performance is obtained in accordance with 
SAE J1995, ISO3046/1, BS5514/1, and DIN6271/1 
standards.

Transient response data is acquired from an 
engine/generator combination at normal operating 
temperature and in accordance with ISO3046/1 
standard ambient conditions. Also in accordance 
with SAE J1995, BS5514/1, and DIN6271/1 
standard reference conditions.

Conditions: Power for gas engines is based on 
fuel having an LHV of 33.74 kJ/L (905 Btu/cu ft) 
at 101 kPa (29.91 in. Hg) and 15° C (59° F). Fuel  
rate is based on a cubic meter at 100 kPa  
(29.61 in. Hg) and 15.6° C (60.1° F). Air flow is
based on a cubic foot at 100 kPa (29.61 in. Hg) 
and 25° C (77° F). Exhaust flow is based on a 
cubic foot at 100 kPa (29.61 in. Hg) and stack 
temperature.

G3408     GAS PETROLEUM ENGINE
190-298 bkW (255-400 bhp)

Materials and specifications are subject to change without notice. The International System of Units (SI) is used in this publication.
CAT, CATERPILLAR, their respective logos, S•O•S, “Caterpillar Yellow” and the “Power Edge” trade dress, as well as

corporate and product identity used herein, are trademarks of Caterpillar and may not be used without permission.	
Performance Numbers: DM8633-01, TM9151-05, TM9213-04	 ©2009 Caterpillar
LEHW0030-00 (11-09)	 All rights reserved.
Supersedes LEHW0747-05
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7/00 Stationary Internal Combustion Sources 3.2-15

Table 3.2-3.  UNCONTROLLED EMISSION FACTORS FOR 4-STROKE RICH-BURN
ENGINESa

(SCC 2-02-002-53)

Pollutant

Emission Factor
(lb/MMBtu)b

(fuel input)
Emission Factor

Rating

Criteria Pollutants and Greenhouse Gases

NOx
c 90 - 105% Load 2.21 E+00 A

NOx
c <90% Load 2.27 E+00 C

COc 90 - 105% Load 3.72 E+00 A

COc <90% Load 3.51 E+00 C

CO2
d 1.10 E+02 A

SO2
e 5.88 E-04 A

TOCf 3.58 E-01 C

Methaneg 2.30 E-01 C

VOCh 2.96 E-02 C

PM10 (filterable)i,j 9.50 E-03 E

PM2.5 (filterable)j 9.50 E-03 E

PM Condensablek 9.91 E-03 E

Trace Organic Compounds

1,1,2,2-Tetrachloroethanel 2.53 E-05 C

1,1,2-Trichloroethanel <1.53 E-05 E

1,1-Dichloroethane <1.13 E-05 E

1,2-Dichloroethane <1.13 E-05 E

1,2-Dichloropropane <1.30 E-05 E

1,3-Butadienel 6.63 E-04 D

1,3-Dichloropropenel <1.27 E-05 E

Acetaldehydel,m 2.79 E-03 C

Acroleinl,m 2.63 E-03 C

Benzenel 1.58 E-03 B

Butyr/isobutyraldehyde 4.86 E-05 D

Carbon Tetrachloridel <1.77 E-05 E
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Table 3.2-3.  UNCONTROLLED EMISSION FACTORS FOR 4-STROKE RICH-BURN ENGINES
(Concluded)

Pollutant

Emission Factor
(lb/MMBtu)b

(fuel input)
Emission Factor

Rating

3.2-16 EMISSION FACTORS 7/00

lb/hp&hr ' lb/MMBtu heat input, MMBtu/hr 1/operating HP, 1/hp

Chlorobenzenel <1.29 E-05 E

Chloroforml <1.37 E-05 E

Ethanen 7.04 E-02 C

Ethylbenzenel <2.48 E-05 E

Ethylene Dibromidel <2.13 E-05 E

Formaldehydel,m 2.05 E-02 A

Methanoll 3.06 E-03 D

Methylene Chloridel 4.12 E-05 C

Naphthalenel <9.71 E-05 E

PAHl 1.41 E-04 D

Styrenel <1.19 E-05 E

Toluenel 5.58 E-04 A

Vinyl Chloridel <7.18 E-06 E

Xylenel 1.95 E-04 A

a Reference 7.  Factors represent uncontrolled levels.  For NOx, CO, and PM-10,
“uncontrolled” means no combustion or add-on controls; however, the factor may
include turbocharged units.  For all other pollutants, “uncontrolled” means no oxidation
control; the data set may include units with control techniques used for NOx control,
such as PCC and SCR for lean burn engines, and PSC for rich burn engines.  Factors are
based on large population of engines.  Factors are for engines at all loads, except as
indicated.  SCC = Source Classification Code.  TOC = Total Organic Compounds. 
PM10 = Particulate Matter # 10 microns (Fm) aerodynamic diameter.  A “<“ sign in
front of a factor means that the corresponding emission factor is based on one-half of the
method detection limit.

b Emission factors were calculated in units of (lb/MMBtu) based on procedures in EPA
Method 19.  To convert from (lb/MMBtu) to (lb/106 scf), multiply by the heat content of
the fuel.  If the heat content is not available, use 1020 Btu/scf.  To convert from
(lb/MMBtu) to (lb/hp-hr) use the following equation:

c Emission tests with unreported load conditions were not included in the data set.
d Based on 99.5% conversion of the fuel carbon to CO2.  CO2 [lb/MMBtu] =

(3.67)(%CON)(C)(D)(1/h), where %CON = percent conversion of fuel carbon to CO2,
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7/00 Stationary Internal Combustion Sources 3.2-17

C = carbon content of fuel by weight (0.75), D = density of fuel, 4.1 E+04 lb/106 scf,
and h = heating value of natural gas (assume 1020 Btu/scf at 60EF).

e Based on 100% conversion of fuel sulfur to SO2.  Assumes sulfur content in natural gas
of 2,000 gr/106scf.

f Emission factor for TOC is based on measured emission levels from 6 source tests.
g Emission factor for methane is determined by subtracting the VOC and ethane emission

factors from the TOC emission factor.
h VOC emission factor is based on the sum of the emission factors for all speciated

organic compounds. Methane and ethane emissions were not measured for this engine
category.

i No data were available for uncontrolled engines.  PM10 emissions are for engines
equipped with a PCC.

j Considered # 1 Fm in aerodynamic diameter.  Therefore, for filterable PM emissions,
PM10(filterable) = PM2.5(filterable).

k No data were available for condensable emissions.  The presented emission factor
reflects emissions from 4SLB engines.

l Hazardous Air Pollutant as defined by Section 112(b) of the Clean Air Act.
m For rich-burn engines, no interference is suspected in quantifying aldehyde

emissions.  The presented emission factors are based on FTIR and CARB 430
emissions data measurements.

n Ethane emission factor is determined by subtracting the VOC emission factor from
the NMHC emission factor. 
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Table 1.4-1.  EMISSION FACTORS FOR NITROGEN OXIDES (NOx) AND CARBON MONOXIDE (CO)
FROM NATURAL GAS COMBUSTIONa

Combustor Type
(MMBtu/hr Heat Input)

[SCC]

NOx
b CO

Emission Factor
(lb/106 scf)

Emission
 Factor
 Rating

Emission Factor
(lb/106 scf)

Emission 
Factor
Rating

Large Wall-Fired Boilers
 (>100)
 [1-01-006-01, 1-02-006-01, 1-03-006-01]
     Uncontrolled (Pre-NSPS)c 280 A 84 B
     Uncontrolled (Post-NSPS)c 190 A 84 B
     Controlled - Low NOx burners 140 A 84 B
     Controlled - Flue gas recirculation 100 D 84 B
Small Boilers
(<100)
 [1-01-006-02, 1-02-006-02, 1-03-006-02,  1-03-006-03]

Uncontrolled 100 B 84 B
Controlled - Low NOx burners 50 D 84 B
Controlled - Low  NOx burners/Flue gas recirculation 32 C 84 B

Tangential-Fired Boilers 
(All Sizes)
[1-01-006-04]

Uncontrolled 170 A 24 C
Controlled - Flue gas recirculation 76 D 98 D

Residential Furnaces
(<0.3)
[No SCC]

Uncontrolled 94 B 40 B
a Reference 11.  Units are in pounds of pollutant per million standard cubic feet of natural gas fired.  To convert from lb/10 6 scf to kg/106 m3, multiply by 16. 

Emission factors are based on an average natural gas higher heating value of 1,020 Btu/scf.  To convert from 1b/10 6 scf to lb/MMBtu, divide by 1,020.  The
emission factors in this table 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. SCC = Source Classification Code.  ND = no data.  NA = not applicable.  

b Expressed as NO2.  For large and small wall fired boilers with SNCR control, apply a 24 percent reduction to the appropriate NO X emission factor.  For
tangential-fired boilers with SNCR control, apply a 13 percent reduction to the appropriate NO X emission factor.

c NSPS=New Source Performance Standard as defined in 40 CFR 60 Subparts D and Db.  Post-NSPS units are boilers with greater than 250 MMBtu/hr of
heat input that commenced construction modification, or reconstruction after August 17, 1971, and units with heat input capacities between 100 and
250 MMBtu/hr that commenced construction modification, or reconstruction after June 19, 1984.
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7/98 External Combustion Sources 1.4-7

TABLE 1.4-3. EMISSION FACTORS FOR SPECIATED ORGANIC COMPOUNDS FROM
NATURAL GAS COMBUSTIONa

CAS No. Pollutant
Emission Factor

(lb/106 scf) Emission Factor Rating

91-57-6  2-Methylnaphthaleneb, c 2.4E-05 D

56-49-5 3-Methylchloranthreneb, c <1.8E-06 E

7,12-Dimethylbenz(a)anthraceneb,c <1.6E-05 E

83-32-9 Acenaphtheneb,c <1.8E-06 E

203-96-8 Acenaphthyleneb,c <1.8E-06 E

120-12-7 Anthraceneb,c <2.4E-06 E

56-55-3 Benz(a)anthraceneb,c <1.8E-06 E

71-43-2 Benzeneb 2.1E-03 B

50-32-8 Benzo(a)pyreneb,c <1.2E-06 E

205-99-2 Benzo(b)fluorantheneb,c <1.8E-06 E

191-24-2 Benzo(g,h,i)peryleneb,c <1.2E-06 E

205-82-3 Benzo(k)fluorantheneb,c <1.8E-06 E

106-97-8 Butane 2.1E+00 E

218-01-9 Chryseneb,c <1.8E-06 E

53-70-3 Dibenzo(a,h)anthraceneb,c <1.2E-06 E

25321-22-6 Dichlorobenzeneb 1.2E-03 E

74-84-0 Ethane 3.1E+00 E

206-44-0 Fluorantheneb,c 3.0E-06 E

86-73-7 Fluoreneb,c 2.8E-06 E

50-00-0 Formaldehydeb 7.5E-02 B

110-54-3 Hexaneb 1.8E+00 E

193-39-5 Indeno(1,2,3-cd)pyreneb,c <1.8E-06 E

91-20-3 Naphthaleneb 6.1E-04 E

109-66-0 Pentane 2.6E+00 E

85-01-8 Phenanathreneb,c 1.7E-05 D
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TABLE 1.4-3. EMISSION FACTORS FOR SPECIATED ORGANIC COMPOUNDS FROM
NATURAL GAS COMBUSTION (Continued)

CAS No. Pollutant
Emission Factor

(lb/106 scf) Emission Factor Rating

1.4-8 EMISSION FACTORS 7/98

74-98-6 Propane 1.6E+00 E

129-00-0 Pyreneb, c 5.0E-06 E

108-88-3 Tolueneb 3.4E-03 C

a Reference 11.  Units are in pounds of pollutant per million standard cubic feet of natural gas fired.  Data
are for all natural gas combustion sources.  To convert from lb/106 scf to kg/106 m3, multiply by 16.  To
convert from 1b/106 scf to lb/MMBtu, divide by 1,020.  Emission Factors preceeded with a less-than
symbol are based on method detection limits.

b Hazardous Air Pollutant (HAP) as defined by Section 112(b) of the Clean Air Act.
c HAP because it is Polycyclic Organic Matter (POM).  POM is a HAP as defined by Section 112(b) of

the Clean Air Act.
d The sum of individual organic compounds may exceed the VOC and TOC emission factors due to

differences in test methods and the availability of test data for each pollutant.
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EMISSION FACTORS 6/085.2-4

(1)

loading operation, resulting in high levels of vapor generation and loss.  If the turbulence is great enough,
liquid droplets will be entrained in the vented vapors.

  A second method of loading is submerged loading.  Two types are the submerged fill pipe method
and the bottom loading method.  In the submerged fill pipe method, the fill pipe extends almost to the bottom
of the cargo tank.  In the bottom loading method, a permanent fill pipe is attached to the cargo tank bottom. 
During most of submerged loading by both methods, the fill pipe opening is below the liquid surface level. 
Liquid turbulence is controlled significantly during submerged loading, resulting in much lower vapor
generation than encountered during splash loading.  

The recent loading history of a cargo carrier is just as important a factor in loading losses as the
method of loading.  If the carrier has carried a nonvolatile liquid such as fuel oil, or has just been cleaned, it
will contain vapor-free air.  If it has just carried gasoline and has not been vented, the air in the carrier tank
will contain volatile organic vapors, which will be expelled during the loading operation along with newly
generated vapors.  

Cargo carriers are sometimes designated to transport only one product, and in such cases are
practicing "dedicated service".  Dedicated gasoline cargo tanks return to a loading terminal containing air
fully or partially saturated with vapor from the previous load.  Cargo tanks may also be "switch loaded" with
various products, so that a nonvolatile product being loaded may expel the vapors remaining from a previous
load of a volatile product such as gasoline.  These circumstances vary with the type of cargo tank and with
the ownership of the carrier, the petroleum liquids being transported, geographic location, and season of the
year.  

One control measure for vapors displaced during liquid loading is called "vapor balance service", in
which the cargo tank retrieves the vapors displaced during product unloading at bulk plants or service
stations and transports the vapors back to the loading terminal.  Figure 5.2-5 shows a tank truck in vapor
balance service filling a service station underground tank and taking on displaced gasoline vapors for return
to the terminal.  A cargo tank returning to a bulk terminal in vapor balance service normally is saturated with
organic vapors, and the presence of these vapors at the start of submerged loading of the tanker truck results
in greater loading losses than encountered during nonvapor balance, or "normal", service.  Vapor balance
service is usually not practiced with marine vessels, although some vessels practice emission control by
means of vapor transfer within their own cargo tanks during ballasting operations, discussed below.

Emissions from loading petroleum liquid can be estimated (with a probable error of ±30 percent)4

using the following expression:

where:       

LL = loading loss, pounds per 1000 gallons (lb/103 gal) of liquid loaded                     

S = a saturation factor (see Table 5.2-1)
P = true vapor pressure of liquid loaded, pounds per square inch absolute (psia) 

(see Figure 7.1-5, Figure 7.1-6, and Table 7.1-2) 
 M = molecular weight of vapors, pounds per pound-mole (lb/lb-mole) (see Table 7.1-2)

T = temperature of bulk liquid loaded, °R (°F + 460)
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Figure 5.2-5.  Tank truck unloading into a service station underground storage tank and practicing
 "vapor balance" form of emission control.

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 0.50

Submerged loading:  dedicated normal service 0.60

Submerged loading:  dedicated vapor balance
  service 1.00

Splash loading of a clean cargo tank 1.45

Splash loading:  dedicated normal service 1.45

Splash loading:  dedicated vapor balance service 1.00

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.
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Since flares do not lend themselves to conventional emission testing techniques, only a few
attempts have been made to characterize flare emissions. Recent EPA tests using propylene as flare
gas indicated that efficiencies of 98 percent can be achieved when burning an offgas with at least
11,200 kJ/m3 (300 Btu/ft3). The tests conducted on steam-assisted flares at velocities as low as
39.6 meters per minute (m/min) (130 ft/min) to 1140 m/min (3750 ft/min), and on air-assisted flares at
velocities of 180 m/min (617 ft/min) to 3960 m/min (13,087 ft/min) indicated that variations in
incoming gas flow rates have no effect on the combustion efficiency. Flare gases with less than
16,770 kJ/m3 (450 Btu/ft3) do not smoke.

Table 13.5-1 presents flare emission factors, and Table 13.5-2 presents emission composition
data obtained from the EPA tests.1 Crude propylene was used as flare gas during the tests. Methane
was a major fraction of hydrocarbons in the flare emissions, and acetylene was the dominant
intermediate hydrocarbon species. Many other reports on flares indicate that acetylene is always
formed as a stable intermediate product. The acetylene formed in the combustion reactions may react
further with hydrocarbon radicals to form polyacetylenes followed by polycyclic hydrocarbons.2

In flaring waste gases containing no nitrogen compounds, NO is formed either by the fixation
of atmospheric nitrogen (N) with oxygen (O) or by the reaction between the hydrocarbon radicals
present in the combustion products and atmospheric nitrogen, by way of the intermediate stages, HCN,
CN, and OCN.2 Sulfur compounds contained in a flare gas stream are converted to SO2 when burned.
The amount of SO2 emitted depends directly on the quantity of sulfur in the flared gases.

Table 13.5-1 (English Units). EMISSION FACTORS FOR FLARE OPERATIONSa

EMISSION FACTOR RATING: B

Component
Emission Factor

(lb/106 Btu)

Total hydrocarbonsb 0.14

Carbon monoxide 0.37

Nitrogen oxides 0.068

Sootc 0 - 274
a Reference 1. Based on tests using crude propylene containing 80% propylene and 20% propane.
b Measured as methane equivalent.
c Soot in concentration values: nonsmoking flares, 0 micrograms per liter (µg/L); lightly smoking

flares, 40 µg/L; average smoking flares, 177 µg/L; and heavily smoking flares, 274 µg/L.

13.5-4 EMISSION FACTORS (Reformatted 1/95)9/91112



TABLE 2-4. OIL AND GAS PRODUCTION OPERATIONS AVERAGE EMISSION
FACTORS (kg/hr/source)

Equipment Type Service a
Emission Factor
(kg/hr/source) b

Valves Gas
Heavy Oil
Light Oil
Water/Oil

4.5E-03
8.4E-06
2.5E-03
9.8E-05

Pump seals Gas
Heavy Oil
Light Oil
Water/Oil

2.4E-03
NA

1.3E-02
2.4E-05

Others c Gas
Heavy Oil
Light Oil
Water/Oil

8.8E-03
3.2E-05
7.5E-03
1.4E-02

Connectors Gas
Heavy Oil
Light Oil
Water/Oil

2.0E-04
7.5E-06
2.1E-04
1.1E-04

Flanges Gas
Heavy Oil
Light Oil
Water/Oil

3.9E-04
3.9E-07
1.1E-04
2.9E-06

Open-ended lines Gas
Heavy Oil
Light Oil
Water/Oil

2.0E-03
1.4E-04
1.4E-03
2.5E-04

aWater/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.

bThese 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.

cThe "other" equipment type was derived from compressors,
diaphrams, 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.

2-15
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Wet Gas Composition (stream entering 
dehydrator) 
T (F) 85.8  

P (psig) 900  

MMscfd 3.00095  
   
 mol % mass % 
Nitrogen 0.464119 0.607231 
CO2 0.193033 0.396768 
C1 74.59322 55.88932 
C2 15.98856 22.45367 
C3 5.743281 11.82807 
Isobutane 0.644995 1.750883 
n-Butane 1.486285 4.03462 
2,2-Dimethylpropane 0.016579 0.055865 
Isopentane 0.274588 0.92527 
n-Pentane 0.314067 1.058304 
2-2-Dimethylbutane 0.004688 0.018867 
Cyclopentane 0.001426 0.00467 
2-3-Dimethylbutane 0.006474 0.026056 
2-Methylpentane 0.043101 0.173473 
3-Methylpentane 0.025023 0.100712 
C6 0.058302 0.234652 
Methylcyclopentane 0.004473 0.017581 
Benzene 0.001047 0.00382 
Cyclohexane 0.006247 0.024556 
Hexane, 2-Methyl- 0.010874 0.05089 
3-Methylhexane 0.00966 0.045209 
2,2,4-Trimethylpentane 0 0 
C7 0.020917 0.09789 
Methylcyclohexane 0.007645 0.035056 
Toluene 0.001515 0.006518 
C8 0.013507 0.07206 
Ethylbenzene 0.000504 0.002499 
m-Xylene 0.000288 0.001426 
p-Xylene 0.000297 0.001473 
o-Xylene 0.000668 0.003313 
C9 0.002955 0.017699 
C10 0.00114 0.007576 
Undecane 0.000323 0.002359 
Dodecane 9.82E-05 0.000781 
Tridecane 2.50E-05 0.000216 
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Tetradecane 7.89E-06 7.31E-05 
Pentadecane 2.06E-06 2.04E-05 
Hexadecane 6.32E-07 6.68E-06 
Heptadecane 1.95E-07 2.19E-06 
Octadecane 3.18E-08 3.77E-07 
Nonadecane 1.17E-08 1.47E-07 
Eicosane 1.65E-09 2.18E-08 
Heneicosane 5.08E-10 7.04E-09 
Docosane 1.90E-10 2.75E-09 
Tricosane 3.87E-11 5.87E-10 
Tetracosane 1.80E-11 2.85E-10 
Pentacosane 0 0 
Hexacosane 0 0 
Heptacosane 0 0 
Octacosane 0 0 
Nonacosane 0 0 
Triacontane 1.36E-11 2.68E-10 
Water 0.060062 0.050536 
TEG 3.42E-16 2.40E-15 
O2 0 0 
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Chesapeake Energy Corporation
Kirk Hadley No. 8H

TABLE 1-B

COMPOSITIONAL ANALYSIS OF THE SEPARATOR GAS, OIL
AND MATHEMATICALLY RECOMBINED WELLSTREAM THROUGH C11+ 

SEPARATOR GOR..........................:  10922 Scf/Sep Bbl
SEPARATOR PRESSURE...............:  900 psig
SEPARATOR TEMPERATURE......:   80  °F

 SEPARATOR  GAS SEPARATOR OIL WELLSTREAM
* Liquid *

Component Mole%  GPM Mole % Volume % Mole %  GPM
Hydrogen Sulfide 0.000 0.000 0.000 0.000 0.000 0.000
Nitrogen 0.470 0.000 0.066 0.023 0.425 0.000
Carbon Dioxide 0.194 0.000 0.075 0.041 0.181 0.000
Methane 75.086 0.000 23.326 12.604 69.352 0.000
Ethane 15.686 4.229 17.538 14.954 15.891 4.285
Propane 5.448 1.511 14.440 12.668 6.444 1.788
Iso-butane 0.611 0.201 2.806 2.926 0.854 0.282
N-butane 1.428 0.454 8.449 8.488 2.206 0.701
2-2 Dimethylpropane 0.017 0.007 0.097 0.119 0.026 0.010
Iso-pentane 0.297 0.110 3.223 3.760 0.621 0.229
N-pentane 0.364 0.133 4.706 5.435 0.845 0.309
2-2 Dimethylbutane 0.006 0.003 0.125 0.167 0.019 0.008
Cyclopentane 0.003 0.001 0.000 0.000 0.003 0.001
2-3 Dimethylbutane 0.009 0.004 0.232 0.304 0.034 0.014
2 Methylpentane 0.063 0.026 1.660 2.197 0.240 0.100
3 Methylpentane 0.038 0.016 1.068 1.389 0.152 0.063
Other Hexanes 0.000 0.000 0.000 0.000 0.000 0.000
n-Hexane 0.095 0.039 3.021 3.960 0.419 0.174
Methylcyclopentane 0.007 0.002 0.254 0.286 0.034 0.012
Benzene 0.002 0.001 0.045 0.040 0.007 0.002
Cyclohexane 0.010 0.003 0.424 0.460 0.056 0.019
2-Methylhexane 0.018 0.008 1.232 1.825 0.152 0.071
3-Methylhexane 0.019 0.009 1.069 1.564 0.135 0.063
2,2,4 Trimethylpentane 0.000 0.000 0.000 0.000 0.000 0.000
Other Heptanes 0.017 0.007 0.601 0.835 0.082 0.036
n-Heptane 0.030 0.014 2.016 2.965 0.250 0.116
Methylcyclohexane 0.016 0.006 1.067 1.368 0.132 0.054
Toluene 0.004 0.001 0.227 0.243 0.029 0.010
Other C-8's 0.030 0.014 2.984 4.460 0.357 0.169
n-Octane 0.009 0.005 1.207 1.970 0.142 0.073
Ethylbenzene 0.000 0.000 0.232 0.285 0.026 0.010
M&P-Xylene 0.002 0.001 0.244 0.302 0.029 0.011
O-Xylene 0.000 0.000 0.378 0.458 0.042 0.016
Other C-9's 0.012 0.006 1.535 2.562 0.181 0.095
n-Nonane 0.003 0.002 0.695 1.247 0.080 0.045
Other C10's 0.004 0.002 1.428 2.619 0.162 0.094
n-Decane 0.001 0.001 0.396 0.775 0.045 0.028
Undecanes Plus 0.001 0.001 3.133 6.702 0.348 0.235
TOTAL 100.000 6.817 100.000 100.000 100.000 9.121
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Chesapeake Energy Corporation
Kirk Hadley No. 8H

TABLE 1-B

COMPOSITIONAL ANALYSIS OF THE SEPARATOR GAS, OIL
AND MATHEMATICALLY RECOMBINED WELLSTREAM THROUGH C11+ 

SEPARATOR GOR..........................:  10922 Scf/Sep Bbl
SEPARATOR PRESSURE...............:  900 psig
SEPARATOR TEMPERATURE......:   80  °F

 UNDECANES PLUS (C11+) FRACTION CHARACTERISTICS
Molecular Vapor Gross Heating Value

Specific Gravity Weight Volume
COMPONENT °API ** lb/lb-mole Scf/Gal ***
Gas N/A 0.8250 156.000 16.558 8,400
Oil 43.041 0.8107 171.700 14.783 128,815
Wellstream N/A 0.8107 171.659 14.787 N/A

TOTAL SAMPLE CHARACTERISTICS
Molecular Vapor Gross Heating Value

Specific Gravity Weight Volume Dry Saturated
COMPONENT °API ** lb/lb-mole Scf/Gal *** ***
Gas N/A 0.7429 21.433 146.682 1,306 1,284
Oil 117.863 0.5674 56.179 31.625 N/A 99,015
Wellstream N/A 0.8729 25.282 47.509 N/A N/A

* GPM (gallons per Mscf) determined at  14.85 psia and 60 °F

**    Gas specific gravity and wellstream specific gravity determined relative to air (SG=1.000).
        Oil specific gravity determined relative to water (SG=1.000).

***  Gross Heating Value units for gas (real basis) and oil are BTU/Scf and BTU/Gal, respectively.
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Kirk Hadley Pad ProMax Process Simulation Results 

118



119



TANKS 4.0.9d
Emissions Report - Summary Format 

Tank Indentification and Physical Characteristics

Identification
User Identification: Kirk Hadley Condensate Tank
City:
State:
Company:
Type of Tank:

West Virginia

Vertical Fixed Roof Tank
Description:

Tank Dimensions
Shell Height (ft): 20.00
Diameter (ft): 12.00
Liquid Height (ft) : 19.00
Avg. Liquid Height (ft): 10.00
Volume (gallons): 16,074.56
Turnovers: 47.68
Net Throughput(gal/yr): 766,500.00
Is Tank Heated (y/n): N

Paint Characteristics
Shell Color/Shade: White/White
Shell Condition Good
Roof Color/Shade: White/White
Roof Condition: Good

Roof Characteristics
Type: Cone
Height (ft) 0.00
Slope (ft/ft) (Cone Roof) 0.06

Breather Vent Settings
Vacuum Settings (psig): -0.03
Pressure Settings (psig) 0.03

Meterological Data used in Emissions Calculations: Pittsburgh, Pennsylvania (Avg Atmospheric Pressure = 14.11 psia)
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TANKS 4.0.9d
Emissions Report - Summary Format 

Liquid Contents of Storage Tank

Kirk Hadley Condensate Tank - Vertical Fixed Roof Tank

Daily Liquid Surf.
Temperature (deg F)

Liquid
Bulk

Temp Vapor Pressure (psia)
Vapor

Mol.
Liquid
Mass

Vapor
Mass Mol. Basis for Vapor Pressure

Mixture/Component Month Avg. Min. Max. (deg F) Avg. Min. Max. Weight. Fract. Fract. Weight Calculations

Kirk Hadley Model All 51.94 47.06 56.81 50.33 12.4150 11.5356 13.3429 50.5320 94.97 Option 4: RVP=15.81
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TANKS 4.0.9d
Emissions Report - Summary Format 

Individual Tank Emission Totals

Emissions Report for: Annual 

Kirk Hadley Condensate Tank - Vertical Fixed Roof Tank

Losses(lbs)
Components Working Loss Breathing Loss Total Emissions
Kirk Hadley Model 6,833.55 6,669.28 13,502.82

122



TANKS 4.0.9d
Emissions Report - Summary Format 

Tank Indentification and Physical Characteristics

Identification
User Identification: Kirk Hadley Produced Water Tank
City:
State:
Company:
Type of Tank:

West Virginia

Vertical Fixed Roof Tank
Description:

Tank Dimensions
Shell Height (ft): 20.00
Diameter (ft): 12.00
Liquid Height (ft) : 19.00
Avg. Liquid Height (ft): 10.00
Volume (gallons): 16,074.56
Turnovers: 190.74
Net Throughput(gal/yr): 3,066,000.00
Is Tank Heated (y/n): N

Paint Characteristics
Shell Color/Shade: White/White
Shell Condition Good
Roof Color/Shade: White/White
Roof Condition: Good

Roof Characteristics
Type: Cone
Height (ft) 0.00
Slope (ft/ft) (Cone Roof) 0.06

Breather Vent Settings
Vacuum Settings (psig): -0.03
Pressure Settings (psig) 0.03

Meterological Data used in Emissions Calculations: Pittsburgh, Pennsylvania (Avg Atmospheric Pressure = 14.11 psia)
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TANKS 4.0.9d
Emissions Report - Summary Format 

Liquid Contents of Storage Tank

Kirk Hadley Produced Water Tank - Vertical Fixed Roof Tank

Daily Liquid Surf.
Temperature (deg F)

Liquid
Bulk

Temp Vapor Pressure (psia)
Vapor

Mol.
Liquid
Mass

Vapor
Mass Mol. Basis for Vapor Pressure

Mixture/Component Month Avg. Min. Max. (deg F) Avg. Min. Max. Weight. Fract. Fract. Weight Calculations

Produced Water All 51.94 47.06 56.81 50.33 0.2145 0.1810 0.2535 21.6203 18.17
  Kirk Hadley Model 12.4150 11.5356 13.3429 50.5320 0.0100 0.2588 94.97 Option 4: RVP=15.81
  Water 0.1911 0.1592 0.2284 18.0200 0.9900 0.7412 18.02 Option 2: A=8.10765, B=1750.286, C=235
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TANKS 4.0.9d
Emissions Report - Summary Format 

Individual Tank Emission Totals

Emissions Report for: Annual 

Kirk Hadley Produced Water Tank - Vertical Fixed Roof Tank

Losses(lbs)
Components Working Loss Breathing Loss Total Emissions
Produced Water 109.65 12.36 122.01
        Water 81.27 9.16 90.43
        Kirk Hadley Model 28.38 3.20 31.58

125


	Kirk Hadley_1TOC
	TABLE OF CONTENTS
	INTRODUCTION
	Equipment Description
	Proposed Emissions
	Aggregation Analysis
	Regulatory Discussion
	40 CFR PART 60 SUBPART KB—STANDARDS OF PERFORMANCE FOR VOLATILE ORGANIC LIQUID STORAGE VESSELS (INCLUDING PETROLEUM LIQUID STORAGE VESSELS) FOR WHICH CONSTRUCTION, RECONSTRUCTION, OR MODIFICATION COMMENCED AFTER JULY 23, 1984


	APPLICATION FOR GENERAL PERMIT REGISTRATION

	Kirk Hadley_2Application Form
	A:  PRIMARY OPERATING SITE INFORMATION

	Kirk Hadley_1TOC
	ATTACHMENT A:  BUSINESS REGISTRATION CERTIFICATE

	Kirk Hadley_Attach A_Business Certificate
	Kirk Hadley_1TOC
	ATTACHMENT B:  PROCESS DESCRIPTION

	Kirk Hadley_1TOC
	ATTACHMENT C:  DESCRIPTION OF FUGITIVE EMISSIONS

	Kirk Hadley_Attach C1_Fugitive Emissions Summary Sheet
	Kirk Hadley_Attach C2_Leak Source Data Sheet
	LEAK SOURCE DATA SHEET
	Notes for Leak Source Data Sheet

	Kirk Hadley_1TOC
	ATTACHMENT D:  PROCESS FLOW DIAGRAM

	Kirk Hadley_Attach D_PFD
	Slide Number 1

	Kirk Hadley_1TOC
	ATTACHMENT E:  PLOT PLAN

	Kirk Hadley_Attach E_Plot Plan
	Slide Number 1

	Kirk Hadley_1TOC
	ATTACHMENT G:  EMISSION UNIT DATA SHEETS AND G70-A SECTION APPLICABILITY FORM

	Kirk Hadley_Attach G1_Emission Units Table
	* Equipment has been removed from service but may remain on-site.

	Kirk Hadley_Attach G3_Condensate Storage Tank Data Sheet
	STORAGE VESSEL EMISSION UNIT DATA SHEET
	Provide the following information for each new or modified bulk liquid storage tank.
	I.  GENERAL INFORMATION (required)
	II.  TANK INFORMATION (required)
	III.  TANK CONSTRUCTION AND OPERATION INFORMATION (check which one applies)
	IV.  SITE INFORMATION (check which one applies)
	V.  LIQUID INFORMATION (check which one applies)
	VI.  EMISSIONS AND CONTROL DEVICE DATA (required)
	1 EPA = EPA Emission Factor, MB = Material Balance, SS = Similar Source, ST = Similar Source Test, Throughput Data, O = Other (specify)
	Remember to attach emissions calculations, including TANKS Summary Sheets and other modeling summary sheets if applicable.
	SECTION VII (required if did not provide TANKS Summary Sheets)

	Kirk Hadley_Attach G4_Produced Water Storage Tank Data Sheet
	STORAGE VESSEL EMISSION UNIT DATA SHEET
	Provide the following information for each new or modified bulk liquid storage tank.
	I.  GENERAL INFORMATION (required)
	II.  TANK INFORMATION (required)
	III.  TANK CONSTRUCTION AND OPERATION INFORMATION (check which one applies)
	IV.  SITE INFORMATION (check which one applies)
	V.  LIQUID INFORMATION (check which one applies)
	VI.  EMISSIONS AND CONTROL DEVICE DATA (required)
	1 EPA = EPA Emission Factor, MB = Material Balance, SS = Similar Source, ST = Similar Source Test, Throughput Data, O = Other (specify)
	Remember to attach emissions calculations, including TANKS Summary Sheets and other modeling summary sheets if applicable.
	SECTION VII (required if did not provide TANKS Summary Sheets)

	Kirk Hadley_Attach G6_Engine Form
	NATURAL GAS-FIRED COMPRESSOR ENGINE (RICE)
	EMISSION UNIT DATA SHEET
	Complete this section for any natural gas-fired reciprocating internal combustion engine.
	* The engine was constructed after June 12, 2006, but prior to the applicable date for the compliance requirements of NSPS Subpart JJJJ for an engine of its size and type; therefore, it has no requirements under MACT Subpart ZZZZ and NSPS Subpart JJJJ.
	** Formaldehyde has been added to the VOC manufacture emission factor.

	Kirk Hadley_Attach G10_G70-A Section Applicability Form
	Kirk Hadley_1TOC
	ATTACHMENT H:  AIR POLLUTION CONTROL DEVICE SHEETS

	Kirk Hadley_Attach H5_Control Device Combustor
	IMPORTANT:  READ THE INSTRUCTIONS ACCOMPANYING THIS FORM BEFORE COMPLETING.
	General Information
	4.  Maximum Design Heat Input: 
	    8.0  MMBtu/hr
	5.  Design Heat Content:
	 Control Device Information

	EU-LOAD-PW
	Condensate Tanks
	EU-TANKS-COND
	Produced Water Truck Loading
	TEG Dehydration Unit Flash Tank ONLY
	EU-DEHY1
	Produced Water Tanks
	EU-TANKS-PW
	     
	If this vapor combustor controls emissions from more than six emission units, please attach additional pages.

	     
	Condensate Truck Loading
	EU-LOAD-COND

	Kirk Hadley_Attach H6_Combustor Spec
	Kirk Hadley_1TOC
	ATTACHMENT I:  EMISSIONS CALCULATIONS

	Kirk Hadley_Attach I_EmEst
	Summary_Criteria
	Summary_HAP
	Summary_GHG_tonnes
	Summary_GHG_tons
	Engines_Criteria
	Engines_HAP
	Engines_GHG
	Tanks
	Tanks_HAP
	Combustors
	Combustors-GHG
	Fugitives

	Kirk Hadley_1TOC
	ATTACHMENT J:  CLASS II LEGAL ADVERTISEMENT

	Kirk Hadley_1TOC
	ATTACHMENT L:      APPLICATION FEE

	Kirk Hadley_1TOC
	ATTACHMENT N:     MATERIAL SAFETY DATA SHEETS (MSDS)

	Kirk Hadley_Attach N_MSDS
	Kirk Hadley_1TOC
	ATTACHMENT O:     EMISSION SUMMARY SHEET

	Kirk Hadley_Attach O_Emissions Summary Sheet
	Kirk Hadley_1TOC
	ATTACHMENT P:  SUPPORT DOCUMENTS
	ENGINE SPECIFICATION SHEETS
	AP-42 AND EPA EMISSION FACTORS
	REPRESENTATIVE GAS AND LIQUIDS ANALYSES
	PROMAX PROCESS SIMULATION RESULTS
	TANKS 4.0.9D REPORTS


	Kirk Hadley_Attach P1_Cat 3408 TA Spec Sheet
	Kirk Hadley_Attach P3_AP-42
	Kirk Hadley_Attach P6_Wet Gas Composition
	Kirk Hadley_Attach P7_Extended Analyses
	Kirk Hadley_Attach P8_ProMax Results
	Slide Number 1
	Slide Number 2

	Kirk Hadley_Attach P10_Condensate TANKS report
	Kirk Hadley_Attach P11_Produced Water TANKS Report



