LsAntero

Antero Resources
1615 Wynkoop Street

March 9, 2015

Mr. David Keatley

Division of Air Quality Denver, CO 80202

WV Department of Environmental Protection Office 303357.7310
th Fax 303.357.7315

601 57" Street, SE

Charleston, WV 25304

Dear Mr. Keatley:
Re: Class | Administrative Update
" Lemley Wellpad — Antero Resources Corporation

Permit No. G70-A108

Antero Resources Corporation (Antero) would like to submit an administrative update to the Class I
General Permit issued to Antero for the above listed oil and gas facility.

After review of the issued air permit, changes are needed in Section 3.0 Emission Limitations to
accurately reflect the NOx and CO emissions from the GPU Heaters. The NOx emissions are illustrated as
CO emissions and the CO emissions as NOx emissions in the approved permit.

Enclosed are the following documents:

Application for General Permit Registration — Class | Administrative Update

Application for General Permit Registration — Attachment I: Emissions Calculations

Please let me know if you have any questions or require additional information.

Sincerely,

B Sdlk

Barry Schatz
Senior Environmental & Regulatory Manager




WEST VIRGINIA
‘ DEPARTMENT OF ENVIRONMENTAL PROTECTION
DIVISION OF AIR QUALITY
601 57" Street, SE
Charleston, WV 25304

Phone: (304) 926-0475 * www.dep.wv.gov/daq

APPLICATION FOR GENERAL

PERMIT REGISTRATION

CONSTRUCT, MODIFY, RELOCATE OR
ADMINISTRATIVELY UPDATE

A STATIONARY SOURCE OF AIR POLLUTANTS

|
o CONSTRUCTION o MODIFICATION

o RELOCATION

® CLASS | ADMINISTRATIVE UPDATE
0 CLASS Il ADMINISTRATIVE UPDATE

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

Oocooano

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)

O G40-C — Nonmetallic Minerals Processing
O G50-B - Concrete Baich
O G60-C - Class | Emergency Generator
' O G65-C = Class | Emergency Generator
G70-A — Class |l Oil and Natural Gas Production Facility

SECTION |. GENERAL INFORMATION

1. Name of applicant (as registered with the WV Secretary of State’s Office):

Antero Resources Corporation

2. Federal Employer ID No. (FEIN):
80-0162034

3.

Applicant’s mailing address:

1615 Wynkoop St.

Denver, CO 80202

4. Applicant's physical address:

1.0 miles SE of the intersection of Big Flint

Rd and Howell Run Rd

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

6. WV BUSINESS REGISTRATION. Is the applicant a resident of the State of West Virginia?
IF YES, provide a copy of the Certificate of Incorporation/ Organization / Limited Partnership (one page) including any name

o

O YES X NO

change amendments or other Business Registration Certificate as Attachment A.

=

IF NO, provide a copy of the Certificate of Authority | Authority of LLC / Registration (cne page) including any name change

amendments or other Business Certificate as Attachment A.

SECTION Il. FACILITY INFORMATION

7]

modified, relocated or administratively updated (e.g., coal
preparation plant, primary crusher, etc.):

Type of plant or facility {stationary source) to be constructed,

8a. Standard Industrial
Classification

Classification (SIC) code: 1311

AND 8b. North American Industry

System (NAICS) code: 211111

9.

DAQ Plant ID No. (for existing facilities only):

10. List all current 45CSR13 and other General Permit numbers associated
with this process (for existing facilities only):

G70-A108
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A: PRIMARY OPERATING SITE INFORMATION

11A. Facility name of primary operating site: 12A. Address of primary operating site:

Mackay Well Pad Mailing: Physical: From the intersection of Old US
50 and Big FlintRd, go north on Big Flint Rd for 4.3 miles. Take a slight right onto
Howell Run Rd and go for 1.4 miles. The entrance to the pad will be on the right.

13A. Does the applicant own, lease, have an option to buy, or otherwise have control of the proposed site? B YES U NO
& |F YES, please explain: Antero is leasing the mineral rights for this site

 |F 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;

o 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 Old US 50 and Big Flint Rd, go north on Big Flint Rd for 4.3 miles. Take a sligtht right onto

Howell Run Rd and go for 1.4 miles. The entrance to the pad will be on the right.

15A. Nearest city or town: 16A. County: 17A. UTM Coordinates:

Northing (KM): _4353.0421
‘ ) Easting (KM): 527 5724
Smithburg Doddridge .

18A. Briefly describe the proposed new operation or change (s) to the facility: 19A. Latitude & Longitude Coordinates (NAD83,

Decimal Degrees to 5 digits):
Administrative Update L atitude: 30.326353
Longitude: -80.680107
B: 15" ALTERNATE OPERATING SITE INFORMA TION (only available for G20, G40, & G50 General Permits)
11B. Name of 1* alternate operating site: 12B. Address of 1* alternate operating site:
Mailing: Physical:
13B. Does the applicant own, lease, have an option to buy, or otherwise have control of the proposed site? OYES O NO

o> |F YES, please explain:

> |F NO, YOU ARE NOT ELIGIBLE FOR A PERMIT FOR THIS SOURCE.
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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.

15B. Nearest city or town: 16B. County: 17B. UTM Coordinates:

Northing (KM):
Easting (KM):

Zone:

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

Latitude:
Longitude:

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

c: 2"° ALTERNATE OPERATING SITE INFORMATION (only available for G20, G40, & G50 General Permits):

11C. Name of 2" alternate operating site: 12C. Address of 2™ alternate operating site:
Mailing: Physical:
13C. Does the applicant own, lease, have an option to buy, or otherwise have control of the proposed site? O YES ONO

> |F YES, please explain:

> |F 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;

o 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 ¢ity 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:
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21. Date of anticipated Start-up if registration is granted:
20. Provide the date of anticipated installation or change:

R 05 ;01 ;2015

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

/ /

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 Days per week Weeks per year Percentage of operation

SECTION lll. 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 |: EMISSIONS CALCULATIONS

ATTACHMENT J: CLASS | 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, efc.)

HE 000000 o0a0n0

Ooooooao

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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SECTION IV. CERTIFICATION OF INFORMATION ‘
This General Permit Registration Application shall be signed below by a Responsible Official. A Responsible Official is a President, Vice |
President, Secretary, Treasurer, General Partner, General Manager, a member of a Board of Directors, or Owner, depending on business ‘
structure. A business may certify an Authorized Representative who shall have authority to bind the Corporation, Partnership, Limited
Liability Company, Association, Joint Venture or Sole Proprietorship. Required records of daily throughput, hours of operation and
maintenance, general correspondence, Emission Inventory, Certified Emission Statement, compliance certifications and all required
notifications must be signed by a Responsible Official or an Authorized Representative. If a business wishes to certify an Authorized ‘
Representative, the official agreement below shall be checked off and the appropriate names and signatures entered. Any administratively ‘
incomplete or improperly signed or unsigned Registration Application will be returned to the applicant. |

FOR A CORPORATION (domestic or foreign)
| certify that | am a President, Vice President, Secretary, Treasurer or in charge of a principal business function of the
corporation

O

FOR A PARTNERSHIP ‘
| certify that | am a General Partner

]

] | certify that | am a General Partner or General Manager

FOR AN ASSOCIATION ‘
O | certify that | am the President or @ member of the Board of Directors

-

OR A JOINT VENTURE
| certify that | am the President, General Partner or General Manager

O

FOR A SOLE PROPRIETORSHIP
O I certify that | am the Owner and Proprietor

01 | hereby certify that (please print or type)

is an Authorized Representative and in that capacity shall represent the interest of the business (e.g., Corporation, Partnership, Limited
Liability Company, Associalion Joint Venture or Sole Proprietorship) and may obligate and legally bind the business. If the business
changes its Authorized Representative, a Responsible Official shall notify the Director of the Office of Air Quality immediately, and/or,

| hereby certify that all information contained in this General Permit Registration Application and any supporting documents appended
hereto is, to the best of my knowledge, frue, accurate and complete, and that all reasonable efforts have been made to provide the most
comprehensive information possible

Signature
(please use blue ink) Responsible Official Date

Name & Title  Barry Schatz, Senior Environmental and Regulatory Manager ‘
(please print or type) |

Signature —B (e SILEN S CQ\:A; B/ﬁ,/ZOf S

(please use blue ink) Au@rized Representative (I!’applicable) Date ‘

Applicant's Name Antero Resources Corporation

Phone & Fax 303-357-7276 303-357-7315 ‘

Phone Fax

Email bschatz@anteroresources.com

Page 50of 5 Date of Last Application Revision 10/18/2013



CRA 082715 (68)

Table 1

Facility Information
Lemley Well Pad
Doddridge County, West Virginia
Antero Resources Corporation

0il and Gas Site General Information

Administrative Information

Company Name

Antero Resources
Corporation

Facility/Well Name

Lemley Well Pad

Nearest City/Town

Smithburg

AP| Number/SIC Code

1311

Latitude/Longitude 39.326353, -80.680107
County Doddridge County
Technical Information
Max Condensate Site Throughput (bbl/day): 50
Max Produced Water Site Throughput (bbl/day): 600
Are there any sour gas streams at this site? No
No

s this site currently operational/producing?

Equipment/Processes at Site

Equipment/Process Types

How many for this site?

Fugitives 10
IC Engines 0
Turbines 0
Diesel Engines 0
Gas Production Unit Heaters 10
Condensate Tanks 6
Produced Water Tanks 2
Miscellaneous Tanks 0
Loading Jobs 2
Glycol Units 0
Amine Units 0
Flares-Vapor Combustors 1
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Permit Summary
Lemley Well Pad

Table 3

Doddridge County, West Virginia
Antero Resources Corporation

Emissions Threshold Exceeded?
Pollutant Uncontrolled Controlled | Threshold | Uncontrolled | Controlled
VOC Ibs/hr 24.6794 4.1645 6 Yes
tons/yr 109.2091 19.3536 10 Yes Yes
NO Ibs/hr 0.8271 0.8637 6
: tons/yr 3.6229 3.7830 10
co Ibs/hr 0.6948 0.7255 6
tons/yr 3.0432 31777 10
50 Ibs/hr 0.0050 0.0050 6
3 tons/yr 0.0217 0.0218 10
PM Ibs/hr 6.29E-02 6.49E-02 6
& tons/yr 2.75E-01 2.84E-01 10
PM Ibs/hr 1.3013 0.6848 6
- tons/yr 0.6453 0.4725 10
T Ibs/hr 4,14E-06 4.32E-06 6
tons/yr 1.81E-05 1.89E-05 10
h 2.604 .38 2
LA MAPS Ibs/hr 045 0.3813 Yes
tons/yr 11.4171 1.6796 5 Yes
Total TAPs Ibs/hr 0.0035 0.0027 1.14
ibs/hr 2.6403 0.4620
n-Hexane
tons/yr 10.5409 0.9998
Ibs/hr 0.0289 0.0217
Toluene
tons/yr 0.1212 0.0896
Ibs/h 0.051 0.0409
Ethylbenzene sfhr L
tons/yr 0.2120 0.1640
Ibs/hr 0.1301 0.1042
Xylenes
tons/yr 0.5276 0.4143
Ibs/hr 0.0029 0.0022
Benzene
tons/yr 0.0126 0.0091
1. Emissions are based on 98% Flare DRE operating 100% of the time.
Enter any notes 2 Please see Attachment C/O- Fugitive Emissions Data Summary Sheet and
here: Attachment O — Emission Points Data Summary Sheet for sitewide sources
and breakdown of emission guantities.

CRA 082715 (68)




Table 4

Fugitive Emissions
Lemley Well Pad
Doddridge County, West Virginia
Antero Resources Corporation

VOC Type: Condensate VOC
Emission Type: Steady State (continuous)
VOC frac 0.156
Benzene frac 0.000
Toluene 0.000
Gas Weight Fraction From Analysis: Ethylbenzene 0.000
Xylenes 0.000
n-Hexane 0.012
Methane 0.643
Gas
Emission Factor
Number Component Pollutant (kg/hr of THC per kg/hr Ib/yr
component)
500 Valves Gas VOC 0.004500 0.35 6,750.22
Non VOC 0.004500 1.90 36,611.78
590 Connectors voC 0.000200 0.02 354.01
Non-vVOC 0.000200 0.10 1,920.08
130 Flanges VoC 0.000350 0,01 152.10
Non-VOC 0.000390 0.04 824.99
Total VOCs: 0.38 7,256.34
Total THC: 2.42 46,613.19
VOC frac 0.981
Benzene frac 0.001
Toluene 0.007
Light Liguid Weight Fraction From Analysis: |Ethylbenzene 0.013
Xylenes 0.033
n-hexane 0.034
Methane 0.007
Light Liquid
Emission Factor
Number Component Pollutant {kg/hr of THC per kg/hr Ib/yr
component)
520 Valves Light Liquid VOC 0.002500 1.27 24,565.44
Light Liguid Non-VOC 0.03 488.16
Total VOC: 1.27 24,565.44
Total THC: 1.30 25,053.60
Fugitive Total Emissions
Annua(:bEjr:rt)SSIUns Annual Emissions (Ib/hr) Annua:tEpr\:%)lssmns
VOC 31,821.78 3.63 15.91
Ethylbenzene 0.04 0.16
Toluene 0.02 0.09
Xylenes 0.09 0.41
n-Hexane 0.16 0.71
TAPs (Benzene) 0.00 0.01
HAPs 0.32 1.38
CO,, 753,803.80 86.05 376.90
Fugitive emissions based on an estimated component count
Global Warming Potentials from EPA site
Reference to Emission factors used:
Enter Notes Here: 1. Emission factors are for oil and gas production facilities {not refineries) come from
the EPA's "Protocol for Equipment Leak Emission Estimates"
November 1995, EPA 4531, R-95-017, Table 2-4.
2. Percent of speciated VOCs used in fugitive caleulations are based on the total hydrocarbons, not of
the total sample.

CRA0E2715 (BE)



Table 5

Pneumatic Control Valve Emissions
Lemley Well Pad
Doddridge County, West Virginia
Antero Resources Corporation

Number of PCVs 30

Bleed Rate (scf/day/PCV) 6.6

Total Bleed Rate (scf/day) 198

Component Mol% Molecular Weight Compaonent Flow Component Moles Component Emissions
(Ib/Ib-mole) (scf/day) (Ib-moles) (Ibs/day) {Ibs/hr) (tons/year)
H2S 0 34.08 0 0.00 0.00 0.00 0.00
Nitrogen 0.3959 14.01 0.783882 0.00 0.03 0.00 0.01
Carbon Dioxide 0.1247 44.01 0.246906 0.00 0.03 0.00 0.01
Methane 80.1487 16.04 158.694426 0.42 6.71 0.28 1.22
Ethane 133575 30.07 26.44785 0.07 2.10 0.09 0.38
Propane 3.7444 441 7.413912 0.02 0.86 0.04 0.16
Isobutane 0.5119 58.12 1.013562 0.00 0.16 0.01 0.03
n-Butane 0.824399¢ 58.12 1.632311802 0.00 0.25 0.01 0.05
Isopentane 0.181 72.05 0.35838 0.00 0.07 0.00 0.01
n-Pentane 0.4327 72.15 0.856746 0.00 0.16 0.01 0.03
2-Methylpentane 0 86.18 0 0.00 0.00 0.00 0.00
3-Methylpentane 0 86.18 0 0.00 0.00 0.00 0.00
n-Hexane 0.2788 86.18 0.552024 0.00 0.13 0.01 0.02
Methylcyclopentane 4] 84.16 0 0.00 0.00 0.00 0.00
Benzene 0 78.11 0 0.00 0.00 0.00 0.00
2-Methylhexane 0 100.2 0 0.00 0.00 0.00 0.00
3-Methylhexane 0 100.2 0 0.00 0.00 0.00 0.00
Heptane 0 100.21 0 0.00 0.00 0.00 0.00
Methylcyclohexane 0 98.186 0 0.00 0.00 0.00 0.00
Toluene 0 92.14 0 0.00 0.00 0.00 0.00
Octane 0 114.23 0 0.00 0.00 0.00 0.00
Ethylbenzene 0 106.17 0 0.00 0.00 0.00 0.00
m & p-Xylene 0 106.16 0 0.00 0.00 0.00 0.00
o-Xylene 0 106.16 0 0.00 0.00 0.00 0.00
Nonane 0 128.2 0 0.00 0.00 0.00 0.00
C10+ 0 174.28 0 0.00 0.00 0.00 0.00
Ib/hr tpy

VOC Emissions 0.0676 0.2962

Benzene Emissions 0.0000 0.0000

Toluene Emissions 0.0000 0.0000

Ethylbenzene Emissions 0.0000 0.0000

Xylene Emissions 0.0000 0.0000

n-Hexane Emissions 0.0052 0.022%

HAPs Emissions 0.0052 0.0229

TAPs Emissions 0.0000 0.0000

CO,, emissions 6.9884 30.6094

1. PCV bleed rate obtained from the user manual for PCV
Enter any notes here: http://issuu.com/rmcprocesscontrols,fdocs/mizer-pimt-ope;ation--paﬁs—--installation-manual
2. Emissions per hour= Mol % x no. of PCV x bleed rate x MW / 379.48 / 24

CRA 082715 (68)
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Table 8

Loading Emissions
Lemley Well Pad

Doddridge County, West Virginia
Antero Resources Corporation

Annual Loading 0il Truck Loading Water Truck Loading
RVP 8.97 1.0218
Annual Average Temp (F) 72.1 721
S (saturation factor) 0.6 0.6
P (true vapor pressure) 7.83 0.45
M (MW of vapor) 40.45 18.33
Collection Efficiency (%) 0 0
Loading Lass (Ib/1073 gal)* 4.45 0.11
Maximum Throughput (gallons/hr] 10,080 10,080
Average Throughput (gallons/yr) 766,500 9,198,000
Loading Emissions (lbs/hr) 44.89 1.16
Loading Emissions {tpy) 171 0.53
Condensate Tank Loading Losses Produced Water Tank Loading Losses
Vapor Mass Fraction Loading Losses Vapor Mass Fraction Loading Losses
wt% Ibs/hr tpy with Ibs/hr tpy
H2S 0.0000 0.00 0.00 0.0000 0.00E+00 0.00E+D0
Nitrogen 0.0020 0.00 0.00 0.0054 6.20E-05 2.83E-05
Carbon Dioxide 0.2680 0.12 0.00 2.7679 3.21E-02 1.46E-02
Methane 3.2924 1.48 0.06 3.2794 3.80E-02 1.73E-02
Ethane 31.2552 14.03 0.53 1.0519 1.22E-02 5.56E-03
Propane 28.8994 12.97 0.45 0.1190 1.38E-03 6.29E-04
Isobutane 7.4188 3.33 0.13 0.0009 1.08E-05 4.91E-06
n-Butane 13.3213 5.98 0.23 0.0046 5.32E-05 2.43E-05
Isopentane 4.0722 1.83 0.07 0.0002 2.55E-06 1.16E-06
n-Pentane 9.8573 4.42 0.17 0.0004 4.19E-06 1.91E-06
2-Methylpentane 0.0512 0.02 0.00 0.0000 1.89E-09 8.64E-10
3-Methylpentane 0.0371 0.02 0.00 0.0000 8.91E-09 4.06E-09
n-Hexane 0.5253 0.24 0.01 0.0000 8.75E-09 3.99E-09
Methylcyclopentane 0.0223 0.01 0.00 0.0000 3.61E-08 1.65E-08
Benzene 0.0001 0.00 0.00 0.0000 5.54E-08 2.53E-08
2-Methylhexane 0.0056 0.00 0.00 0.0000 4 84E-11 2.21E-11
3-Methylhexane 0.0688 0.03 0.00 0.0000 6.14E-10 2.80E-10
Heptane 0.1248 0.06 0.00 0.0000 9.70E-10 4.42E-10
Methylcyclohexane 0.0900 0.04 0.00 0.0000 2.05E-08 9.34E-09
Toluene 0.0028 0.00 0.00 0.0000 2.25E-07 1.03E-07
Octane 0.3579 0.16 0.01 0.0000 3.07E-10 1.40E-10
Ethylbenzene 0.0078 0.00 0.00 0.0000 1.91E-07 8.72E-08
m & p-Xylene 0.0089 0.00 0.00 0.0000 1.84E-07 8.39E-08
o-Xylene 0.0128 0.01 0.00 0.0000 3.25E-07 1.48E-07
Nonane 0.1883 0.08 0.00 0.0000 1.30E-10 5.93E-11
C10+ 0.1096 0.05 0.00 0.0000 1.55E-11 7.06E-12
Total VOCs 65.1823 29.259 1.112 0.1252 1.45E-03 6.62E-04
Total CO,. 37.068 1.4094 0.9817 0.4479
Total TAPs (Benzene) 0.0001 0.0000 0.0000 0.0000
Toluene 0.0013 0.0000 0.0000 0.0000
Ethylbenzene 0.0035 0.0001 0.0000 0.0000
Xylenes 0.0097 0.0004 0.0000 0.0000
n-Hexane 0.2358 0.0090 0.0000 0.0000
Total HAPs 0.2503 0.0095 0.0000 0.0000
Total 100.0000 44.8884 1.7067 100.0000 1.1583 0.5285

Enter any notes here

Viapor mass fractions and loading losses from Promax output

*Using equation L, = 12.46* SPM/T from AP-42, Chapter 5, Section 5.2-4
MW was obtained by Promax; RVP was taken from laboratory reports
Annual Average Temp (F] obtained from Charleston, WV {preset in Promax)
S (saturation factar) is based on submerged loading, dedicated service as it was most representative
True vapor pressure (TVP) equation from AP-42, Chapter 7, Figure 7.1-13b

Loading emissions are vented to the atmosphere.
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Table 9

Gas Production Unit Heater Emissions

Lemley Well Pad
Doddridge County, West Virginia
Antero Resources Corporation

Number of Units 10
GPU Heater Rating (MMBtu/hr) 1.00
Operating hours/year 8760
Fuel Heat Value (Btu/scf) 1,209

Emission Factors
Pollutant (Ib/MMscf Ib/hr tpy
NOx 100 0.827 3.623
Cco 84 0.695 3.043
co, 120,000 992.577 4347.488
Lead 0.0005 4.14E-06 1.81E-05
N,O 2.2 0.018 0.080
PM (Total) 7.6 0.063 0.275
50, 0.6 0.005 0.022
TOC 11 0.091 0.399
Methane 23 0.019 0.083
VOC 55 0.045 0.199
HAPS
2-Methylnaphthalene 2.40E-05 1.99E-07 8.69E-07
Benzene 2.10E-03 1.74E-05 7.61E-05
Dichlorobenzene 1.20E-03 9.93E-06 4.35E-05
Fluoranthene 3.00E-06 2.48E-08 1.09E-07
Fluorene 2.80E-06 2.32E-08 1.01E-07
Formaldehyde 7.50E-02 6.20E-04 2.72E-03
Hexane 1.80E+00 1.49E-02 6.52E-02
Naphthalene 6.10E-04 5.05E-06 2.21E-05
Phenanathrene 1.70E-05 1.41E-07 6.16E-07
Toluene 3.40E-03 2.81E-05 1.23E-04

Ib/hr tpy

TOTAL Uncontrolled VOC 0.045 0.199
TOTAL Uncontrolled HAPs 0.016 0.068
TOTAL Uncontrolled TAPs (Benzene) 0.000 0.000
TOTAL Uncontrolled TAPs (Formaldehyde) 0.001 0.003
TOTAL CO,, Emissions 998.48 4,373.32

Enter any notes here:

All Emission Factors based off AP-42 Sec 1.4 Natural Gas Combustion
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Table 10

Flare Emissions
Lemley Well Pad
Doddridge County, West Virginia
Antero Resources Corporation

r General Information _I
Unit Name: |FLo01 |
Pollutant | Emission Factor {Ib/MMscf) Constants
NOx 100 Btu/MMBtu 1,000,000
co 34 scf/MMscf 1,000,000
PMI10 7.6 Ib/ton 2,000
PM2.5 5.7 H,S molecular weight 34.08
50, 0.6 50, molecular weight 64.06
co, 120,000 seconds/hour 3,600
voc 5.5 inches/ft 12
benzene 2.10E-03
Hexane 1.80E+00
Toluene 3.40E-03
Formaldehyde 7.50E-02
N,O 2,20
Lead 5.00E-04
Destruction Efficiency
VOC percent destruction 35
efficiency (%)
H,S percent destructicn 98
efficiency (%)
8760
Flare operating hours
Stream Information
1 2 3 4 5 6 Total
i b i o , rddedfvel | OiiTankFlash | waterTonkrash | oitTankwya | T oK
Combustor (Enter Name of pilot(s) o o : W/B -
stream(s) Emissions Emissions Emissions L
Each Stream Here) Emissions
Maximum Expected Hourly
Volumetric Flow Rate of 12.6 - 263.07 54,12 3295 2.79 365.53
Stream (scf/hr)
Maximum Expected Annual
Volumetric Flow Rate of 110,376.00 - 2,304,497.36 474,055.43 288,657.03 24,426.73 3,202,012.56
Stream (scffyr)
Heating Content (Btu/ft3) 1,209 1,968.37 1,066.50 1,968.37 1,066.50 1,760.12
Mass Flow Rates of the Vapors Sent to this Control Device, Hourly Basis (Ib/hr)
1 2 8 4 5 6 Total
> added fuel Qil Tank Flash Water Tank Flash | Oil Tank W/B WaterTank
Stream Sent to Flare/Viapor plioHs) stream(s) Emissions Emissions Emissions WjB -
Combustor Emissions
H2S - - 0.000 0.000 0.000 0.000 0.000
Total VOC - - 18.267 0.376 2.290 0.000 20.93
Benzene - = 0.001 0.000 0.000 0,000 0.001
Toluene - - 0.006 0.001 0.000 0.000 0.007
Ethylbenzene - - 0.010 0.001 0.000 0.000 0.011
Xylenes - - 0.023 0.003 0.001 0.000 0.026
n-Hexane - - 2.198 0.006 0.018 0.000 2,223
HAPs - - 2.237 0.012 0.020 0.000 2.269
Total Mass Flow Rate - - 28.043 2,614 3.513 0.135 34.305
Mass Flow Rates of the Vapors Sent to this Control Device, Annual Basis (tpy)
H2S - - 0.000 0,000 0.000 0.000 0.000
Total VOC - - 80.012 1.649 10.028 0.001 91.680
Benzene - - 0.003 0.000 0.000 0.000 0.004
Toluene - - 0.028 0.004 0.000 0.000 0.032
Ethylbenzene - - 0.042 0.006 0.001 0.000 0.049
Xylenes - - 0.099 0.013 0.003 0.000 0.116
n-Hexane - & 9.627 0.028 0.081 0.000 9.736
HAP - - 9.800 0.051 0.086 0.000 9.936
Total Mass Flow Rate - 122.829 11.451 15.385 0.590 150.255
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Table 10

Flare Emissions
Lemley Well Pad
Doddridge County, West Virginia
Antero Resources Corporation

Controlled Emissions

Hourly {Ib/hr)
1 2 3 4 5 6 Total
‘ dcitial | oimank sk | WeaterTankFlash| ol TasRWB | o
Stream Sent to Flare/Vapor pilot(s) Kt o o W/B =
stream(s) Emissions Emissions Emissions il
Combustor Emissions
NOx 0.001 - 0.026 0.005 0.003 0.000 0.04
co 0.001 - 0.022 0.005 0.003 0.000 0.03
PM2.5 0.000 - 0.001 0.000 0.000 0.000 0.00
PM10 0.000 - 0.002 0.000 0.000 0.000 0.00
H2S 0.000 - 0.000 0.000 0.000 0.000 0.00
504 0.000 - 0.000 0.000 0.000 0.000 0.00
co, 1.512 L g 3 - - 1.51
Total VOC 0.000 = 0.365 0.008 0.046 0.000 0.42
Benzene 0.000 - 0.000 0.000 0.000 0.000 0.00
Toluene 0.000 - 0.000 0.000 0.000 0.000 0.00
Ethylbenzene 0.000 2 0.000 0.000 0.000 0.000 0.00
Xylenes 0.000 = 0.000 0.000 0.000 0.000 0.00
n-Hexane 0.000 - 0.044 0.000 0.000 0.000 0.04
HAP 0.000 E: 0.045 0.000 0.000 0.000 0.05
N,O 0.000 = 0.001 0.000 0.000 0.000 0.00
Lead 0.000 = 0.000 0.000 0.000 0.000 0.00
Formaldehyde 0.000 2 3 5 - - 0.00
Annual (tpy)
1 2 3 4 5 3 Total
Siresin SEnt o Flare/Vapor pilot(s) added fuel ol Talnkl Flash Water .Talj‘k Flash | Oil T?nlf w/B Wa:t,;aﬁk H
stream(s) Emissions Emissions Emissions h
Combustor Emissions
NOx 0.006 - 0.115 0.024 0.014 0.001 0.16
co 0.005 - 0.097 0.020 0.012 0.001 0.13
PM2.5 0.000 - 0.007 0.001 0.001 0.000 0.01
PM10 0.000 5 0.009 0.002 0.001 0.000 0.01
H,S 0.000 - 0.000 0.000 0.000 0.000 0.00
SO, 0.000 ot 0.000 0.000 0.000 0.000 0.00
0, 6.623 S = - - 6.62
Total VOC 0.000 - 1.600 0.033 0.201 0.000 1.83
Benzene 0.000 - 0.000 0.000 0.000 0.000 0.00
Toluene 0.000 - 0.001 0.000 0.000 0.000 0.00
Ethylbenzene 0.000 - 0.001 0.000 0.000 0.000 0.00
Xylenes 0.000 - 0.002 0.000 0.000 0.000 0.00
n-Hexane 0.000 - 0.193 0.001 0.002 0.000 0.19
HAP 0.000 = 0.196 0.001 0.002 0.000 0.20
N,O 0.000 - 0.003 0.001 0.000 0.000 0.00
Lead 0.000 - 0.000 0.000 0.000 0.000 0.00
Formaldehyde 0.000 - - - - - 0.00
Flare/Vapor Combustor Total Emissions
Hourly Annual
Emissions Emissions
(Ib/hr) (tpy)
Total VOC 0.42 1.83
NOx 3.66E-02 1.60E-01
co 3.07E-02 1.34E-01
PM2.5 2.08E-03 9,13E-03
PM10 2.78E-03 1.22E-02
H,S 4.02E-06 1.76E-05
S0, 7.56E-06 3.31E-05
Benzene (TAPs) 1.60E-05 7.03E-05
Formaldehyde (TAPs) 9.45E-07 4.14E-06
HAPs 0.05 0.20
COe 98.10 429.68
N,O 8.04E-04 3.52E-03
Lead 1.83E-07 8.01E-07

Enter any notes here as needed

1. Emission Factors from AP-42 Tables 1.4-1, 1.4-2, and 1.4.3
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