SWN Production Company, LLC
P O Box 12359
Spring, Texas 77391-2359

Production Company™ www.swn.com

September 8, 2016

Mr. Fred Durham, Director

West Virginia Department of Environmental Protection

Division of Air Quality

601 57th Street, SE L
Charleston, WV 25304 i

Phone: (304) 926-0499
Fax: (304) 926-0479

RE: G70-C Application —Charles Frye Pad, Permit # R13-2922F

Mr. Durham:

SWN Production Company, LLC respectfully submits the enclosed G70-C application for the Charles
Frye Pad located in Ohio County, West Virginia.

If you have any questions regarding the information in this application, please contact me at (501) 548-
6728 or at Travis_Lee@swn.com.

Sincerely,

Travis Lee

Sr. HS&E Coordinator

£V

The Right People doing the Right Things,
10000 Energy Drive wisely Investing the cash flow from our
Spring, TX 77389-4954 underlying Assets, will create Value+® |
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After printing this label:

1. Use the 'Print’ button on this page to print your label to your laser or inkjet printer.

2. Fold the printed page along the horizontal line.

3. Place label in shipping pouch and affix it to your shipment so that the barcode portion of the label can be read and scanned.

Warning: Use only the printed original label for shipping. Using a photocopy of this label for shipping purposes is fraudulent and could
result in additional billing charges, along with the cancellation of your FedEx account number.

Use of this system constitutes your agreement to the service conditions in the current FedEx Service Guide, available on
fedex.com.FedEx will not be responsible for any claim in excess of $100 per package, whether the result of loss, damage, delay, non-
delivery,misdelivery,or misinformation, unless you declare a higher value, pay an additional charge, document your actual loss and file a
timely claim.Limitations found in the current FedEx Service Guide apply. Your right to recover from FedEx for any loss, including intrinsic
value of the package, loss of sales, income interest, profit, attorney's fees, costs, and other forms of damage whether direct,
incidental,consequential, or special is limited to the greater of $100 or the authorized declared value. Recovery cannot exceed actual
documented loss.Maximum for items of extraordinary vaiue is $1,000, e.g. jewelry, precious metals, negotiable instruments and other
items listed in our ServiceGuide. Written claims must be filed within strict time limits, see current FedEx Service Guide.

https://www.fedex.com/shipping/html/en//PrintlFrame.html 9/12/2016




\Vendor:616193 WEST VIRGINIA DEP Check Date 9/9/16 N0:0001013214
Invoice Invoice No Description Invoice Amount Amount Withheld Discount Taken Amount Paid
Date
" 9/9/16 090916 ICHARLES FRYE PAD 1,500.00] 0.00] 1,500.00]
[TOTAL FOR CHECK 1,500.00 0.00 0.00] 1,500.00
OUTHWESTERN ENERGY COMPANY AND SUBSIDIARIES
i ngelina Gathering Company, LLC
SWN Praducton (kansas), LLG e s W.Realty Company, LLC
roduction Company, ;
SWN Drilling Company, LLC Desoto Gathering Company, LLC
/ Contact the A/P department with questions. Phone: 832-796-7888  E-mail: accountspayable @ swn.com

PO BOX 12359
SPRING,TX 77391-2359

Southwestern Eﬁergg‘“

Pay One Thousand Five Hundred Dollars And Zero Cents
To The WEST VIRGINIA DEP
Order DIVISION OF AIR QUALITY PERMITTING
of 601 57TH STREET SOUTHEAST
CHARLESTON, WV 25304

us

THIS.CHECK! IS VOID\WITHOUT A'GRAY. COLORED BACKGROUND; MICROPRINTING/AND/AN AUTHENTIC WATERMARK ON THE BACK — HOLD'AT ANGLE TO\VIEW WATERMARK.

Wells Fargo
Houston TX

VOID AFTER 180 DAYS

By

Chief Executive Officer

By ___w

Senior Vice President
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INTRODUCTION

SWN Production Company, LLC (SWN), submits this G70-C General Permit application for the
Charles Frye Pad, a natural gas production facility near Valley Grove in Ohio County. The facility
currently operates under Permit No. R13-2922F issued on August 29, 2015. With this
application, SWN requests authorization to construct and operate under the General Permit
G70-C for Oil and Natural Gas Production Facilities. Included with this application are changes in
the emission estimates for the emission sources at the facility. The equipment to be authorized
includes the following:

¢ One (1) Caterpillar G3306 NA Compressor Engine
e One (1) Zenith ZPP-644 4.4L Engine

e Six (6) 1.0-mmBtu/hr Gas Production Units (GPU)
e Two (2) 0.5-mmBtu/hr Heater Treaters

e Six (6) 400-bbl Condensate Tanks

¢ Six (6) 400-bbl Produced Water Tanks

e Condensate Truck Loading

¢ Produced Water Truck Loading

e One (1) 15.0-mmBtu/hr Vapor Combustor with Pilot
s Fugitive Emissions

e Fugitive 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 listed on the application form.

Proposed Emissions

Emissions calculations for the facility are presented in Attachment S. 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. GPU and heater treater emissions
were calculated using AP-42/EPA emission factors for natural gas combustion.

Emissions from the Caterpillar engine were calculated with manufacturer data when available
and AP-42/EPA emissions factors for the remaining pollutants. The Zenith engine is an EPA-
certified 2013 Model Year engine with NMHC+NOy and CO emission standards in g/kW-hr.
NMHC and NOy are grouped together for the purposes of the emission standard; therefore, the




SWN Production Company, LLC
Charles Frye Pad
September 2016

total emission factor was used to conservatively estimate emissions for both VOC and NOy,
respectively. All other pollutants were estimated using AP-42 emission factors.

Condensate and produced water tank emissions were calculated using Bryan Research
Engineering ProMax® software. Vapors from the produced water storage tanks and condensate
storage tanks are routed to a vapor recovery unit (VRU). A vapor combustor will be used to
control emissions from the tanks in the event of any downtime of the VRU. Vapors from the
combustor will be destroyed with a minimum 98% efficiency. An overall control efficiency of
98% was used for the purpose of establishing potential emissions from the storage tanks.

Emissions from condensate and produced water truck loading operations were calculated using
Bryan Research Engineering ProMax® software. Liquid loading emissions were estimated for
submerged loading dedicated normal service and overall reduction efficiency of 69%. Vapor
balance capture efficiency is 70% and control efficiency is 98%.

Fugitive emissions were calculated with a component count by equipment type from a similar
facility and representative extended gas and liquids analyses. Fugitive haul road emissions
were calculated using EPA/AP-42 methodologies.

Greenhouse gas emissions were calculated with the latest EPA factors and manufacturer data
when available. 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 Attachments L, M, N, O, and R.

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 requests to operate under the General Permit G70-C. Emissions of carbon
monoxide and volatile organic compounds are less than 80 tons per year (TPY). Oxides of
nitrogen emissions are less than 50 TPY and particulate matter 10/2.5 and sulfur dioxide
emissions are each less than 20 TPY. Also, the facility will have less than 8 TPY for each
hazardous air pollutant and less than 20 tons for total hazardous air pollutants. The engines
are subject to NSPS Subpart JJJJ and MACT Subpart ZZZZ.
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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.

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 Il - 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 Caterpillar engine has a horsepower rating of 145-hp (between 100-hp and 499-hp) and
was manufactured after January 1, 2011; therefore, it is subject to this Subpart. The Zenith
engine is a 57.4-kW (77-hp), four-stroke, rich-burn natural gas fired compressor engine
manufactured after June 12, 2006 that is certified to applicable emission standards based on
engine class and maximum horsepower.
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40 CFR PART 60 SUBPART OOO0OO - STANDARDS OF PERFORMANCE FOR CRUDE OIL AND
NATURAL GAS PRODUCTION, TRANSMISSION, AND DISTRIBUTION:

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 and before September 18,
2015.

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 are 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
this Subpart.

40 CFR PART 60 SUBPART OOOOA - STANDARDS OF PERFORMANCE FOR CRUDE OIL AND
NATURAL GAS FACILITIES FOR WHICH CONSTRUCTION, MODIFICATION, OR
RECONSTRUCTION COMMENCED AFTER SEPTEMBER 18, 2015:

The emission sources affected by this Subpart include well completions, centrifugal
compressors, reciprocating compressors, pneumatic controllers, storage vessels, fugitive
sources at well sites, fugitive sources at compressor stations, pneumatic pumps, equipment
leaks from natural gas processing plants and sweetening units at natural gas processing plants
which are constructed, modified or reconstructed after September 18, 2015.

The wells at this location were completed prior to the effective date of this Subpart and are not
subject to the compliance requirements. There is no centrifugal compressor using wet gas seals
at this facility. The pneumatic controllers utilized at the facility are considered low-bleed and
are not subject to this Subpart. The storage vessel venting is controlled to less than six (6) tons
per year (tpy) volatile organic compounds (VOC) and federally enforceable limits have been
requested. The storage vessels are not subject to this Subpart. The well site was constructed
prior to September 18, 2015 and is therefore not subject to the fugitive source monitoring
requirements of this Subpart. The pneumatic pumps at the facility were constructed prior to
September 18, 2015 and are not subject to the control requirements of this Subpart.
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40 CFR PART 63 SUBPART HH - NATIONAL EMISSION STANDARDS FOR HAZARDOUS AIR
POLLUTANTS FOR SOURCE CATEGORIES FROM OIL AND NATURAL GAS PRODUCTION
FACILITIES:

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 does not
contain the affected sources and is therefore not subject to this Subpart.

40 CFR PART 63 SUBPART HHH - NATIONAL EMISSION STANDARDS FOR HAZARDOUS AIR
POLLUTANTS FOR SOURCE CATEGORIES FROM NATURAL GAS 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 September 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 Il (for Cl
engines) or 40 CFR Part 60 Subpart JJJJ (for Sl engines). Based on emission calculations, this
facility is a minor source of HAP. The engines are subject to NSPS Subpart JJIJ and will comply
with MACT Subpart ZZZZ by complying with the requirements of NSPS Subpart JJJJ.
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APPLICATION FOR GENERAL PERMIT REGISTRATION




e Division of Air Quality
* ) 601 57" Street SE

™~ west virginia department of environmental protection Charleston, WV 25 4

Phone (304) 926-0475

dep Fax (304) 926-0479

www.dep.wv.gov

G70-C GENERAL PERMIT REGISTRATION APPLICATION

PREVENTION AND CONTROL OF AIR POLLUTION IN REGARD TO THE CONSTRUCTION, MODIFICATION,
RELOCATION, ADMINISTRATIVE UPDATE AND OPERATION OF
NATURAL GAS PRODUCTION FACILITIES LOCATED AT THE WELL SITE

XICONSTRUCTION OCLASS I ADMINISTRATIVE UPDATE
OMODIFICATION COCLASS 11 ADMINISTRATIVE UPDATE

[JRELOCATION

SECTION 1. GENERAL INFORMATION

Name of Applicant (as registered with the WV Secretary of State’s Office): SWN Production Company, LLC

Federal Employer ID No. (FEIN): 26-4388727
Applicant’s Mailing Address: 10000 Energy Drive
City: Spring ‘ State:  TX ‘ ZIP Code: 77389

Facility Name: Charles Frye Pad

Operating Site Physical Address: 800 McCutcheon Road Valley Grove, WV 26060
If none available, list road, city or town and zip of facility.

City: Valley Grove | Zip Code: 26060 | County: Ohio

Latitude & Longitude Coordinates (NAD83, Decimal Degrees to 5 digits):
Latitude: 40.05442
Longitude: -80.5818

SIC Code: 1311

DAQ Facility ID No. (For existing facilities)

NAICS Code: 211111 Ve fii

CERTIFICATION OF INFORMATION

This G70-C 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 the 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,
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 G70-C Registration Application will be returned to the applicant. Furthermore, if the G70-C forms are not
utilized, the application will be returned to the applicant. No substitution of forms is allowed.

I hereby certify that Carla Suszkowski is an Authorized Representative and in that capacity shall represent the interest of
the business (e.g., Corporation, Partnership, Limited Liability Company, Association 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 Division of Air Quality immediately.

I hereby certify that all information contained in this G70-C General Permit Registration Application and any supporting
documents appended hereto is, to the best of my knowledge, true, accurate and complete, and that all reasonable efforts
have been made to provide the most comprehensive informatjon possible / /]

s 3

Responsible Official Signature: CQC@%J/MM

Name and Title: Carla Suszkowski. P.E. Re ulafory Manager — West Wirginia Division Phone: 832-796-1000

g?rfz:lilz Carla_Suszkowski@SWN.com Date: 4,5 — Z(p

If applicable:

Authorized Representative Signature:

Name and Title: Phone: Fax:
Email: Date:

If applicable:
Environmental Contact
Name and Title: Phone: Fax:
Email: Date:




OPERATING SITE INFORMATION

Briefly describe the proposed new operation and/or any change(s) to the facility: Facility consists of one (1)
Caterpillar G3306 NA flash gas compressor engine, one (1) Zenith vapor recovery unit engine, six (6)
GPU burners, two (2) heater treaters, six (6) condensate tanks, six (6) produced water tanks,
condensate and produced water truck loading, one (1) combustor with one (1) pilot, fugitive
emissions, and fugitive haul road emissions.

Directions to the facility: From Interstate 70 east of Wheeling, WV, take Exit 10 and turn left onto CR 65
(Cabella Drive). Travel 0.32 miles if exiting from [-70 east (0.55 miles if exiting from 1-70 west) and
turn right onto CR 41/1 (McCutcheon Road). Travel 0.72 miles on CR 41/1 and entrance to well pad
will be on the left.

ATTACHMENTS AND SUPPORTING DOCUMENTS

I have enclosed the following required documents:

Check payable to WVDEP — Division of Air Quality with the appropriate application fee (per 4SCSR13 and 45CSR22).

Check attached to front of application.
[1 1 wish to pay by electronic transfer. Contact for payment (incl. name and email address):
O I wish to pay by credit card. Contact for payment (incl. name and email address):

X $500 (Construction, Modification, and Relocation) [1$300 (Class Il Administrative Update)
X $1,000 NSPS fee for 40 CFR60, Subpart 1111, JJ1J and/or 0000 !
[1$2,500 NESHAP fee for 40 CFR63, Subpart ZZZZ and/or HH ?

! Only one NSPS fee will apply.

2 Only one NESHAP fee will apply. The Subpart ZZZZ NESHAP fee will be waived for new engines that satisfy
requirements by complying with NSPS, Subparts IIII and/or JJJJ.

NSPS and NESHAP fees apply to new construction or if the source is being modified.

X Responsible Official or Authorized Representative Signature (if applicable)

Single Source Determination Form (must be completed in its entirety) — Attachment A

[J Siting Criteria Waiver (if applicable) — Attachment B X Current Business Certificate — Attachment C
X Process Flow Diagram — Attachment D X Process Description — Attachment E

Plot Plan — Attachment F Area Map — Attachment G

G70-C Section Applicability Form —~ Attachment H X Emission Units/ERD Table — Attachment I

Fugitive Emissions Summary Sheet — Attachment J

Gas Well Affected Facility Data Sheet (if applicable) — Attachment K

¥ Storage Vessel(s) Data Sheet (include gas sample data, USEPA Tanks, simulation software (e.g. ProMax, E&P Tanks,
HYSYS, etc.), etc. where applicable) — Attachment L

Natural Gas Fired Fuel Burning Unit(s) Data Sheet (GPUs, Heater Treaters, In-Line Heaters if applicable) — Attachment
M

Internal Combustion Engine Data Sheet(s) (include manufacturer performance data sheet(s) if applicable) — Attachment
N

Tanker Truck Loading Data Sheet (if applicable) ~ Attachment O

[J Glycol Dehydration Unit Data Sheet(s) (include wet gas analysis, GRI- GLYCalc™ input and output reports and
information on reboiler if applicable) — Attachment P

X Pneumatic Controllers Data Sheet — Attachment Q

Air Pollution Control Device/Emission Reduction Device(s) Sheet(s) (include manufacturer performance data sheet(s) if
applicable) — Attachment R

Emission Calculations (please be specific and include all calculation methodologies used) - Attachment S

X Facility-wide Emission Summary Sheet(s) — Attachment T

X Class I Legal Advertisement — Attachment U

One (1) paper copy and two (2) copies of CD or DVD with pdf copy of application and attachments

All attachments must be identified by name, divided into sections, and submitted in order.
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ATTACHMENT A: SINGLE SOURCE DETERMINATION




ATTACHMENT A - SINGLE SOURCE DETERMINATION FORM

Classifying multiple facilities as one “stationary source” under 45CSR13, 45CSR14, and
45CSR19 is based on the definition of Building, structure, facility, or installation as given in
§45-14-2.13 and §45-19-2.12. The definition states:

“Building, Structure, Facility, or Installation” means all of the pollutant-emitting activities which belong to the
same industrial grouping, are located on one or more contiguous or adjacent properties, and are under the
control of the same person (or persons under common control). Pollutant-emitting activities are a part of the
same industrial grouping if they belong to the same “Major Group” (i.e., which have the same two (2)-digit
code) as described in the Standard Industrial Classification Manual, 1987 (United States Government Printing
Office stock number GPO 1987 0-185-718:QL 3).

Is there a facility owned by or associated with the natural gas industry located within
one (1) mile of the proposed facility? Yes [ No®

If Yes, please complete the questionnaire on the following page (Attachment 4).
Please provide a source aggregation analysis for the proposed facility below:

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 Charles Frye 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 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 Charles Frye Pad to be permitted; therefore, no additional
facilities are contiguous or adjacent.

10
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ATTACHMENT C: BUSINESS REGISTRATION CERTIFICATE

11
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ATTACHMENT E: 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 flow is as follows: Condensate, gas and water
pass from each of the six (6) wellheads to the gas production units, where the first stage of
separation occurs. Fluids (condensate and produced water) are sent to the heater treaters and
gas is sent to the sales line. The flash gas from the heater treaters is captured via a natural gas-
fired engine-driven compressor. Produced water from the heater treaters flows into the
produced water storage tanks. Condensate flows into low pressure separators, where
additional flash gas is routed to the compressor. Condensate is then sent to condensate storage
tanks. Vapors from the produced water storage tanks and condensate storage tanks are routed
to a vapor recovery unit (VRU). The combustor at the facility will be used to control emissions
from the tanks in the event of any downtime of the VRU. Vapors from the combustor will be
destroyed with a minimum 98% efficiency. The vapor combustor has a natural gas-fired pilot to
ensure a constant flame for combustion.

The natural gas stream exits the facility for transmission via pipeline. Condensate and produced
water are transported offsite via truck. Truck loading emissions are controlled with vapor return
with a minimum of 70% capture efficiency and are routed to the VRU.

A process flow diagram reflecting facility operations is shown in Attachment D.
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ATTACHMENT F: PLOT PLAN
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ATTACHMENT G: AREA MAP
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ATTACHMENT H: G70-C SECTION APPLICABILITY FORM
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ATTACHMENT H - G70-C SECTION APPLICABILITY FORM |

General Permit G70-C Registration
Section Applicability Form

General Permit G70-C was developed to allow qualified applicants to seek registration for a variety of sources.
These sources include gas well affected facilities, storage vessels, gas production units, in-line heaters, heater
treaters, glycol dehydration units and associated reboilers, pneumatic controllers, centrifugal compressors,
reciprocating compressors, reciprocating internal combustion engines (RICEs), tank truck loading, fugitive
emissions, 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-C 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.

- GENERAL PERMIT G70-C APPLICABLE SECTIONS

O Section 5.0 Gas Well Affected Facility (NSPS, Subpart OO0O)

X Section 6.0 Storage Vessels Containing Condensate and/or Produced Water!
[ISection 7.0 Storage Vessel Affected Facility (NSPS, Subpart OO0O)

Control Devices and Emission Reduction Devices not subject to NSPS
Subpart 0000 and/or NESHAP Subpart HH

X Section 9.0 Small Heaters and Reboilers not subject to 40CFR60 Subpart Dc
[JSection 10.0 | Pneumatic Controllers Affected Facility (NSPS, Subpart OO0O0)
[JSection 11.0 Centrifugal Compressor Affected Facility (NSPS, Subpart 0000)?

X Section 12.0 Reciprocating Compressor Affected Facility (NSPS, Subpart 0000)?

X Section 8.0

Reciprocating Internal Combustion Engines, Generator Engines,
Microturbines

X Section 14.0 | Tanker Truck Loading?
] Section 15.0 | Glycol Dehydration Units*

X Section 13.0

1 Applicants that are subject to Section 6 may also be subject to Section 7 if the applicant is subject to the NSPS, Subpart OOO0
control requirements or the applicable control device requirements of Section 8.

2 Applicants that are subject to Section 11 and 12 may also be subject to the applicable RICE requirements of Section 13.

3 Applicants that are subject to Section 14 may also be subject to control device and emission reduction device requirements of
Section 8.

4 Applicants that are subject to Section 15 may also be subject to the requirements of Section 9 (reboilers). Applicants that are
subject to Section 15 may also be subject to control device and emission reduction device requirements of Section .
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SWN Production Company, LLC
Charles Frye Pad
September 2016

ATTACHMENT J: FUGITIVE EMISSIONS SUMMARY SHEET

Fugitive emissions at this site consist of haul road emissions, condensate and produced water
loading operations, and equipment leaks. EPA emission factors used for equipment leaks have
been included for reference.
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TABLE 2-4. OIL AND GAS PRODUCTION OPERATIONS AVERAGE EMISSION
FACTORS (kg/hr/source)

Emission Factor

Equipment Type Serviced (kg/hr/source) b
Valves Gas 4 .5E-03
Heavy 0il 8.4E-06
Light 0il 2.5E-03
Water/0il 9.8E-05
Pump seals Gas 2.4E-03
Heavy 0il NA
Light 0il 1.3E-02
Water/0il 2.4E-05
Others© Gas 8.8E-03
Heavy 0il 3.2E-05
Light 0il 7.5E-03
Water/0il 1.4F-02
Connectors Gas 2.0E-04
Heavy 0il 7.5E-06
Light 0il 2.1E-04
Water/Oil 1.1E-04
Flanges Gas 3.9E-04
Heavy 0il 3.9E-07
Light 0il 1.1E-04
Water/0Oil 2.9E-06
Open-ended lines Gas 2.0E-03
Heavy 0Oil 1.4E-04
Light 0il 1.4E-03
Water/0Oil 2.5E-04

aWater/0il 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.

brThese 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, oOr
valves.
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ATTACHMENT K: GAS WELL AFFECTED FACILITY DATA SHEET
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ATTACHMENT K - GAS WELL AFFECTED FACILITY DATA SHEET

Complete this data sheet if you are the owner or operator of a gas well affected facility for
which construction, modification or reconstruction commenced after August 23, 2011. This
form must be completed for natural gas well affected facilities regardless of when flowback
operations occur (or have occurred).

Date of .
Date of Green Completion and/or
API Number Well . .
Flowback . Combustion Device
Completion

470-690-01610 6/21/2015 6/12/2015 Green Completion

470-690-01630 6/21/2015 6/10/2015 Green Completion
470-690-01620 6/22/2015 6/08/2015 Green Completion
PLANNED TBD TBD TBD
PLANNED TBD TBD TBD
PLANNED TBD TBD TBD

Note: If future wells are planned and no API number is available please list as PLANNED.
If there are existing wells that commenced construction prior to August 23, 2011, please acknowledge
as existing.

This is the same API (American Petroleum Institute) well number(s) provided in the well completion
notification and as provided to the WVDEP, Office of Oil and Gas for the well permit. The API number
may be provided on the application without the state code (047).

Every oil and gas well permitted in West Virginia since 1929 has been issued an API number. This API
is used by agencies to identify and track oil and gas wells.

The API number has the following format: 047-001-00001

Where,

047 = State code. The state code for WV is 047.

001 = County Code. County codes are odd numbers, beginning with 001
(Barbour) and continuing to 109 (Wyoming).

00001= Well number. Each well will have a unique well number.
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ATTACHMENT L: STORAGE VESSELS DATA SHEET

PROMAX PROCESS SIMULATION RESULTS
GAS AND LIQUIDS ANALYSES
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ATTACHMENT L — STORAGE VESSEL DATA SHEET

Complete this data sheet if you are the owner or operator of a storage vessel that
contains condensate and/or produced water. This form must be completed for each
new or modified bulk liquid storage vessel(s) that contains condensate and/or
produced water. (If you have more than one (1) identical tank (i.e. 4-400 bbl
condensate tanks), then you can list all on one (1) data sheet). Include gas sample
analysis, flashing emissions, working and breathing losses, USEPA Tanks,
simulation software (ProMax, E&P Tanks, HYSYS, etc.), and any other
supporting documents where applicable.

The following information is REQUIRED:

® Composition of the representative sample used for the simulation
For each stream that contributes to flashing emissions:
Temperature and pressure (inlet and outlet from separator(s))
Simulation-predicted composition
X Molecular weight
Flow rate
X Resulting flash emission factor or flashing emissions from simulation
Working/breathing loss emissions from tanks and/or loading emissions if
simulation is used to quantify those emissions

Additional information may be requested if necessary.

GENERAL INFORMATION (REQUIRED)

1. Bulk Storage Area Name 2. Tank Name

Condensate Storage Six (6) 400-bbl Condensate Storage Tanks

3. Emission Unit ID number 4. Emission Point ID number

EU-TANKS-COND APC-COMB-TKLD

5. Date Installed , Modified or Relocated (for existing tanks) 6. Type of change:

2012 1 New construction [ New stored material X Other
Was the tank manufactured after August 23, 2011? [] Relocation

Yes O No

7A. Description of Tank Modification (if applicable) Authorize existing tank under G70-C

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. Was USEPA Tanks simulation software utilized?
Yes [J No

If Yes, please provide the appropriate documentation and items 8-42 below are not required.
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1. Bulk Storage Area Name 2. Tank Name

Produced Water Storage Six (6) 400-bbl Produced Water Storage Tanks

3. Emission Unit ID number 4. Emission Point ID number

EU-TANKS-PW APC-COMB-TKLD

5. Date Installed , Modified or Relocated (for existing tanks) 6. Type of change:

2012 [0 New construction [J New stored material Other
Was the tank manufactured after August 23, 20117 [0 Relocation

Yes O No

7A. Description of Tank Modification (if applicable) Authorize existing tank under G70-C

7B. Will more than one material be stored in this tank? If so, a separate form must be completed for each material.

O Yes No
7C. Was USEPA Tanks simulation software utilized?
X Yes [J No

If Yes, please provide the appropriate documentation and items 8-42 below are not required.

STORAGE TANK DATA TABLE

List all deminimis storage tanks (i.e. lube oil, glycol, diesel etc.)

Source
ID # Status? Content? Volume*
EU-TANKS- Methanol
METH EXIST 250 gal
EU-TANKS- Methanol
METH EXIST 250 gal
EU-TANKS- Lube Oil
LUBE OIL EXIST 50 gal
1. Enter the appropriate Source Identification Numbers (Source ID #) for each storage tank located at the compressor station.
Tanks should be designated T01, T02, T03, etc.
2. Enter storage tank Status using the following:
EXIST Existing Equipment
NEW Installation of New Equipment
REM Equipment Removed
3. Enter storage tank content such as condensate, pipeline liquids, glycol (DEG or TEG), lube oil, diesel, mercaptan etc.
4. Enter the maximum design storage tank volume in gallons.

33



SaJel|ILY PUB "OU| ‘SIUBHNSUOD AJU L O} PasUsdIT

e
*p¥1 ‘dnoi 34 2102-2002 @ JUBUAdoD
0°94LEL'T'E XeoId

sanjeA sjewixoiddy Jo pajejodenx3 &
sanjeA payioads Jssn «

ped aki4 sslieyD BEENVEGTE]
ped aki4 sepey)d :UOo11B207
0°'LA :qor ABIauz ula}ssmuyinos EVENENE)

Jpeway9s jueld
ped aki4 ssjiey)

| Jo | abed

xwd xewoid ekl aIleyd NMS ZIy0510T

Nd Zt'61:2) §10Z/0T/y Uo paieniu] uolenwis




Simulation Initiated on 4/20/2015 12:19:47 PM 20150417_SWN_Chariie Frye_Promax.pmx Page 10f 10
Process Streams Report
All Streams
Tabulated by Total Phase
Client Name: Southwestern Energy Job: V1.0
Location: Charles Frye Pad
Flowsheet: Charles Frye Pad
Connections
Pipeline Produced Reservoir Sales Gas Sales Oil
Water Water
From Block MIX-101 Water Tanks -- GPU Oil Tanks
To Block - - MIX-102 MIX-101 -
Stream Composition
Pipeline Produced Reservoir Sales Gas Sales Oil
Water Water
Mole Fraction
Nitrogen 0.00497228 4.79172E-09 0 * 0.00509241 1.57798E-09
Methane 0.698097 6.49224E-06 0 * 0.710836 1.68976E-05
Cco2 0.00144937 1.81217E-06 0 * 0.001453 1.20041E-06
Ethane 0.179396 8.02153E-06 0 * 0.175966 0.00215892
Propane 0.0759153 6.44672E-06 0 * 0.069141 0.0349731
Isobutane 0.00746816 1.45921E-07 0 * 0.00668619 0.0225237
n-Butane 0.0199785 2.0462E-06 0 * 0.0182349 0.108585
Isopentane 0.00304298 1.52767E-07 0 * 0.0029561 0.0524918
n-Pentane 0.0041293 2.21825E-07 0 * 0.00406755 0.0966998
n-Hexane 0.000945381 1.12634E-08 0 *| 0.000964448 0.0767692
Methylcyclopentane 7.60176E-05 3.15539E-08 0 *| 7.74725E-05 0.00615833
Benzene 1.20624E-05 5.92002E-07 0 *| 1.22742E-05 0.000969428
Cyclohexane 0.000106372 1.01856E-07 0 *| 0.000108588 0.0107002
n-Heptane 0.00029099 2.35246E-09 0 *| 0.000298454 0.0683248
n-Octane 0.00015236 8.56205E-10 0 *| 0.000156453 0.110946
n-Nonane 2.98098E-05 1.32726E-09 0 *| 3.06158E-05 0.0673008
n-Decane 9.23883E-06 2.14886E-10 0 *| 9.48879E-06 0.0586629
n-Undecane 6.04083E-06 2.81336E-10 0 *| 6.20429E-06 0.125248
Dodecane 0 0 0 * 0 0
Water 0.00172792 0.999972 1* 0.00167796 0.00362548
Triethylene Glycol 0 0 0 * 0 0
Oxygen 0 0 0 * 0 0
Argon 0 0 0 * 0 0
Carbon Monoxide 0 0 0 * 0 0
Cyclopentane 8.01722E-06 7.20328E-09 0 *| 8.01408E-06 0.000275309
Isohexane 0 0 0 * 0 0
3-Methylpentane 0.00085767 7.17691E-08 0 *| 0.000872727 0.0564215
Neohexane 0.00106256 7.68864E-09 0 * 0.00107079 0.0414851
2,3-Dimethylbutane 0.000121246 3.97011E-09 0 *| 0.000122982 0.00644661
Methylcyclohexane 0.000109198 2.89906E-08 0 * 0.00011199 0.0248843
Isooctane 0 0 0 * 0 0
Decane, 2-Methyl- 0 0 0 * 0 0
Toluene 1.66207E-05 6.93508E-07 0 *| 1.70511E-05 0.0048068
m-Xylene 1.51314E-05 5.81811E-07 0 *| 1.55387E-05 0.0151249
Ethylbenzene 5.2281E-06 1.8472E-07 0 *| 5.36858E-06 0.00439997
Pipeline Produced Reservoir Sales Gas Sales Oil
Water Water
Molar Flow Ibmol/h Ibmol/h Ibmol/h Ibmol/h Ibmol/h
Nitrogen 9.63363 3.8622E-06 0 * 9.60642 2.31986E-07
Methane 1352.54 0.00523285 0 * 1340.94 0.00248418
Cco2 2.8081 0.00146063 0 * 2.74096 0.000176478
Ethane 347.573 0.00646547 0 * 331.946 0.317392
Propane 147.083 0.00519616 0 * 130.429 5.14153
Isobutane 14.4693 0.000117614 0 * 12.613 3.31131
n-Butane 38.7078 0.00164927 0 * 34.3986 15.9635
Isopentane 5.89567 0.000123132 g * 5.57644 7.71703
n-Pentane 8.00039 0.000178794 0 * 7.6731 14.2162
n-Hexane 1.83165 9.07844E-06 0 * 1.81935 11.2862
Methylcyclopentane 0.147282 2.5433E-05 0 * 0.146146 0.905361
Benzene 0.0233705 0.000477163 0 * 0.0231543 0.14252
Cyclohexane 0.206091 8.20973E-05 0 * 0.204843 1.57308

* User Specified Values

? Extrapolated or Approximate Values
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Process Streams Report

All Streams
Tabulated by Total Phase

Client Name: Southwestern Energy Job: V1.0
Location: Charles Frye Pad
Flowsheet: Charles Frye Pad

Pipeline Produced Reservoir Sales Gas Sales Oil

Water Water

Molar Flow Ibmol/h Ibmol/h Ibmol/h Ibmol/h lbmol/h
n-Heptane 0.563783 1.89612E-06 0 * 0.56301 10.0447
n-Octane 0.295193 6.90114E-07 0 * 0.295136 16.3106
n-Nonane 0.0577555 1.06979E-06 0 * 0.0577543 9.89417
n-Decane 0.0178999 1.73201E-07 0 * 0.0178999 8.62427
n-Undecane 0.0117039 2.26761E-07 0 * 0.0117039 18.4132
Dodecane 0 0 0 * 0 0
Water 3.34779 805.993 809.874 * 3.16534 0.532996
Triethylene Glycol 0 0 0 * 0 0
Oxygen 0 0 0 * 0 0
Argon 0 0 0 * 0 0
Carbon Monoxide 0 0 0 * 0 0
Cyclopentane 0.0155331 5.80596E-06 0 * 0.0151179 0.0404743
Isohexane 0 0 0 * 0 0
3-Methylpentane 1.66171 5.7847E-05 0 * 1.64633 8.29476
Neohexane 2.05867 6.19716E-06 0= 2.01997 6.0989
2,3-Dimethylbutane 0.234911 3.19997E-06 0 * 0.231996 0.947743
Methylcyclohexane 0.211567 2.33668E-05 0 * 0.21126 3.65834
Isooctane 0 0 0 * 0 0
Decane, 2-Methyl- 0 0 0 * 0 0
Toluene 0.032202 0.000558978 0 * 0.0321656 0.706667
m-Xylene 0.0293166 0.000468949 0 * 0.0293125 2.22357
Ethylbenzene 0.0101293 0.000148887 0 * 0.0101274 0.646857

Pipeline Produced Reservoir Sales Gas Sales Oil

Water Water

Mass Fraction
Nitrogen 0.00615534 7.45079E-09 0 * 0.00640207 4.50088E-10
Methane 0.494899 5.7811E-06 0 = 0.511767 2.7601E-06
CcOo2 0.00281874 4.42679E-06 0 * 0.00286974 5.37907E-07
Ethane 0.238376 1.33882E-05 0 * 0.237454 0.000660977
Propane 0.14793 1.5779E-05 0 * 0.136824 0.0157021
Isobutane 0.0191817 4.70764E-07 0 * 0.0174402 0.0133295
n-Butane 0.0513141 6.60137E-06 0 * 0.0475638 0.0642602
Isopentane 0.00970194 6.11791E-07 0 * 0.00957147 0.0385612
n-Pentane 0.0131655 8.88349E-07 0 * 0.0131702 0.071037
n-Hexane 0.00360015 5.38761E-08 0 * 0.00372987 0.0673597
Methylcyclopentane 0.000282714 1.47401E-07 0 *| 0.000292605 0.00527711
Benzene 4.16371E-05 2.56676E-06 0 *| 4.30271E-05 0.000771014
Cyclohexane 0.000395602 4.7581E-07 0 *| 0.000410127 0.00916906
n-Heptane 0.0012885 1.30841E-08 0 * 0.0013421 0.0697083
n-Octane 0.000769088 5.42872E-09 0 * 0.00080203 0.129038
n-Nonane 0.000168952 9.44879E-09 0 *| 0.000176219 0.0878871
n-Decane 5.80893E-05 1.69708E-09 0 *| 6.05887E-05 0.084985
n-Undecane 4.17262E-05 2.44091E-09 0 *| 4.35217E-05 0.199334
Dodecane 0 0 0 * 0 0
Water 0.00137561 0.99994 1* 0.00135661 0.000665022
Triethylene Glycol 0 0 0 * 0 0
Oxygen 0 0 0 * 0 0
Argon 0 0 0 * 0 0
Carbon Monoxide 0 0 0 * 0 0
Cyclopentane 2.48471E-05 2.80412E-08 0 *| 2.52236E-05 0.000196595
Isohexane 0 0 0 * 0 0
3-Methylpentane 0.00326613 3.43294E-07 0 * 0.00337515 0.049506
Neohexane 0.00404638 3.67771E-08 0 * 0.00414115 0.0364003
2,3-Dimethylbutane 0.000461724 1.89903E-08 0 *| 0.000475615 0.00565646
Methylcyclohexane 0.000473799 1.57998E-07 0 *| 0.000493469 0.0248774
Isooctane 0 0 0 * 0 0
Decane, 2-Methyl- 0 0 0* 0 0
Toluene 6.76736E-05 3.54681E-06 0 * 7.0506E-05 0.00450948
m-Xylene 7.09889E-05 3.42853E-06 0 * 7.40333E-05 0.0163495

* User Specified Values
2 Extrapolated or Approximate Values
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Process Streams Report
All Streams

Tabulated by Total Phase

Client Name: Southwestern Energy Job: V1.0
Location: Charles Frye Pad
Flowsheet: Charles Frye Pad
Pipeline Produced Reservoir Sales Gas Sales Oil
Water Water
Mass Fraction
Ethylbenzene 2.45277E-05 1.08853E-06 0 *| 2.55784E-05 0.00475621
Pipeline Produced Reservoir Sales Gas Sales Oil
Water Water
Mass Flow Ib/h Ib/h Ib/h Ib/h Ib/h
Nitrogen 269.871 0.000108193 0 * 269.109 6.4987E-06
Methane 21698.1 0.0839477 0 * 21511.9 0.0398523
c0o2 123.583 0.0642818 0 * 120.628 0.00776669
Ethane 10451.2 0.194411 0 * 9981.3 9.54367
Propane 6485.73 0.229128 0 * 5751.34 226.719
Isobutane 840.988 0.006836 o * 733.093 192.461
n-Butane 2249.78 0.0958589 o * 1999.32 927.836
Isopentane 425.366 0.00888385 0 * 402.333 556.774
n-Pentane 577.218 0.0128998 0 * 553.605 1025.68
n-Hexane 157.843 0.000782337 0 * 156.784 972.589
Methylcyclopentane 12.3951 0.00214042 0 * 12.2996 76.1947
Benzene 1.82551 0.037272 0 * 1.80863 11.1325
Cyclohexane 17.3445 0.00690927 0 * 17.2395 132.39
n-Heptane 56.4922 0.000189995 0 * 56.4147 1006.5
n-Octane 33.7194 7.88307E-05 [V 33.713 1863.14
n-Nonane 7.40743 0.000137206 0 * 7.40728 1268.98
n-Decane 2.54683 2.46433E-05 0 * 2.54682 1227.08
n-Undecane 1.82942 3.54446E-05 0 * 1.82942 2878.13
Dodecane 0 0 0 * 0 0
Water 60.3114 14520.2 14590.1 * 57.0245 9.60207
Triethylene Glycol 0 0 0* 0 0
Oxygen 0 0 0 * 0 0
Argon 0 0 0 * 0 0
Carbon Monoxide 0 0 0 * 0 0
Cyclopentane 1.08938 0.000407189 0 * 1.06026 2.83858
Isohexane 0 0 0 * 0 0
3-Methylpentane 143.198 0.00498499 0 * 141.873 714.804
Neohexane 177.407 0.000534042 0 * 174.072 525.575
2,3-Dimethylbutane 20.2435 0.000275759 0 * 19.9923 81.6721
Methylcyclohexane 20.773 0.0022943 0 * 20.7428 359.198
Isooctane 0 0 0 * 0 0
Decane, 2-Methyl- 0 0 o * 0 0
Toluene 2.96704 0.0515034 0 * 2.96369 65.1112
m-Xylene 3.11239 0.0497859 0 * 3.11196 236.066
Ethylbenzene 1.07537 0.0158066 o * 1.07518 68.6736
Pipeline Produced Reservoir Sales Gas Sales Oil
Water Water
Std. Liquid Volumetric Fraction
Nitrogen 0.00272042 9.23353E-09 0" 0.00280631 3.84232E-10
Methane 0.588556 1.92781E-05 0 = 0.603636 6.34028E-06
co2 0.00123008 5.4169E-06 0 * 0.00124209 4.53418E-07
Ethane 0.238593 3.75751E-05 0 * 0.235726 0.00127789
Propane 0.104011 3.1109E-05 0 * 0.0954155 0.0213254
Isobutane 0.0121533 8.36359E-07 0 * 0.0109595 0.0163129
n-Butane 0.0313231 1.12991E-05 0 * 0.0287963 0.0757676
Isopentane 0.00553433 9.7857E-07 0 * 0.00541524 0.0424883
n-Pentane 0.00744379 1.40839E-06 0 * 0.00738554 0.0775809
n-Hexane 0.00193332 8.11263E-08 0 * 0.00198659 0.0698709
Methylcyclopentane 0.000133795 1.95603E-07 0 *| 0.000137343 0.00482393
Benzene 1.67855E-05 2.9015E-06 0 * 1.7204E-05 0.000600385
Cyclohexane 0.00018006 6.07259E-07 0 *| 0.000185143 0.00806113
n-Heptane 0.00066764 1.90101E-08 0 *| 0.000689723 0.0697679
n-Octane 0.000388169 7.68287E-09 0 *| 0.000401482 0.125798
n-Nonane 8.34201E-05 1.30817E-08 0 *| 8.62959E-05 0.0838193

* User Specified Values
? Extrapolated or Approximate Values
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Process Streams Report
All Streams

Tabulated by Total Phase

Client Name: Southwestern Energy Job: V1.0
Location: Charles Frye Pad
Flowsheet: Charles Frye Pad

Pipeline Produced Reservoir Sales Gas Sales Oil

Water Water

Std. Liquid Volumetric Fraction
n-Decane 2.81997E-05 2.3101E-09 0 *| 2.91723E-05 0.0796898
n-Undecane 2.00027E-05 3.28106E-09 0 *| 2.06927E-05 0.184575
Dodecane 0 0 0 * 0 0
Water 0.000490554 0.999878 1 * 0.000479819 0.000458078
Triethylene Glycol 0 0 0 * 0 0
Oxygen 0 0 0 * 0 0
Argon 0 0 0 * 0 0
Carbon Monoxide 0 0 0 * 0 0
Cyclopentane 1.18167E-05 3.73938E-08 0 * 1.18976E-05 0.000180595
Isohexane 0 0 0 * 0 0
3-Methylpentane 0.00174096 5.13102E-07 0 * 0.00178435 0.0509714
Neohexane 0.002207 5.62464E-08 0 * 0.0022402 0.0383489
2,3-Dimethylbutane 0.000247219 2.8511E-08 0 *| 0.000252573 0.00585001
Methylcyclohexane 0.000218312 2.04135E-07 0 *| 0.000225515 0.0221412
Isooctane 0 0 0 * 0 0
Decane, 2-Methyl- 0 0 0 * 0 0
Toluene 2.76809E-05 4.06799E-06 0 *| 2.86034E-05 0.00356287
m-Xylene 2.91376E-05 3.94597E-06 0 *| 3.01385E-05 0.0129622
Ethylbenzene 1.00343E-05 1.24869E-06 0 *| 1.03785E-05 0.00375842

Pipeline Produced Reservoir Sales Gas Sales Oil

Water Water

Volumetric Flow ftA3/h gpm gpm ftA3/h gpm
Nitrogen 245.326 2.92812E-07 0 244 477 2.23514E-08
Methane 32736.9 0.000415098 0 32472 0.000245413
Cc0o2 65.0801 0.000101614 0 63.6067 1.01867E-05
Ethane 7548.69 0.000655882 0 7231.55 0.0403051
Propane 2900.58 0.000660647 0 2587.11 0.849888
Isobutane 263.551 1.80143E-05 0 231.704 0.679735
n-Butane 683.317 0.000249397 0 612.823 3.17838
Isopentane 94.5262 2.15113E-05 0 90.5302 1.80237
n-Pentane 125.872 3.12938E-05 0 122.338 3.29341
n-Hexane 25.0508 1.80341E-06 0 25.3788 2.97472
Methylcyclopentane 2.12952 4.4728E-06 0 2.1498 0.205194
Benzene 0.353289 6.99244E-05 0 0.355242 0.0250318
Cyclohexane 2.95925 1.40438E-05 0 2.9925 0.341939
n-Heptane 6.59505 4.23641E-07 0 6.76886 2.97998
n-Octane 2.90096 1.7021E-07 0 3.02184 5.33218
n-Nonane 0.439882 2.89216E-07 0 0.470719 3.53823
n-Decane 0.100314 5.11199E-08 0 0.111648 3.36307
n-Undecane 0.0418041 7.25204E-08 0 0.0485068 7.75892
Dodecane 0 0 0 0 0
Water 75.1025 29.1406 29.6033 74.8118 0.0141879
Triethylene Glycol 0 0 0 0 0
Oxygen 0 0 0 0 0
Argon 0 0 0 0 0
Carbon Monoxide 0 0 0 0 0
Cyclopentane 0.24591 8.73002E-07 0 0.242393 0.00762033
Isohexane 0 0 0 0 0
3-Methylpentane 23.3816 1.13896E-05 0 23.5968 217775
Neohexane 30.3382 1.22758E-06 0 30.26 1.63962
2,3-Dimethylbutane 3.3723 6.283E-07 0 3.38934 0.249903
Methylcyclohexane 2.68024 4.61323E-06 0 2.74067 0.939639
Isooctane 0 0 0 0 0
Decane, 2-Methyl- 0 0 0 0 0
Toluene 0.419245 9.56302E-05 0 0.428433 0.148524
m-Xylene 0.324994 9.16838E-05 0 0.337182 0.540885
Ethylbenzene 0.115023 2.89536E-05 0 0.119025 0.15706

* User Specified Values
2 Extrapolated or Approximate Values
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Process Streams Report

All Streams
Tabulated by Total Phase

Client Name: Southwestern Energy Job: V1.0
Location: Charles Frye Pad
Flowsheet: Charles Frye Pad

Stream Properties
Property Units Pipeline Produced Reservoir Sales Gas Sales Oil

Water Water

Temperature °F 69.3477 85 150 * 70 * 85 *
Pressure psig 215 0.5 4230 * 215 * 0.5
Mole Fraction Vapor 0.999897 0 0 1 0
Mole Fraction Light Liquid 1.561617E-05 1 1 0 0.996949
Molecular Weight Ib/Ibmol 22.6292 18.0159 18.0153 22.2827 98.2133
Mass Density Ib/fth3 0.977766 62.1218 61.4467 0.958963 42.6185
Molar Flow Ibmol/h 1937.47 806.015 809.874 1886.42 147.014
Mass Flow Ib/h 43843.4 14521.1 14590.1 42034.6 14438.7
Vapor Volumetric Flow ftA3/h 44840.4 233.751 237.443 43833.4 338.79
Liquid Volumetric Flow gpm 5590.49 29.143 29.6033 5464.94 42.2388
Std Vapor Volumetric Flow MMSCFD 17.6457 7.34089 7.37603 17.1808 1.33895
Std Liquid Volumetric Flow sgpm 245.777 29.0304 29.1667 * 237.582 41.9038
Specific Gravity 0.996036 0.985212 0.769362 0.683328
API Gravity 10.0152 9.5073 71.882
Enthalpy Btu/h -6.83315E+07 -9.89151E+07 -9.82871E+07 -6.61807E+07 -1.35828E+07
Kinematic Viscosity cSt 0.833349 0.467278 0.691723 0.565849
Net Ideal Gas Heating Value Btu/ft*3 1227.5 0.0518629 0 1210 4979.43
Net Liquid Heating Value Btu/lb 20506.2 -1058.61 -1059.76 20531.1 19081.4

Remarks

* User Specified Values
? Extrapolated or Approximate Values
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Process Streams Report

All Streams
Tabulated by Total Phase

Client Name: Southwestern Energy Job: V1.0
Location: Charles Frye Pad
Flowsheet: Charles Frye Pad
Connections
Test Test
Separator Gas Separator Oil
From Block - --
To Block MIX-102 MIX-102
Stream Composition
Test Test
Separator Gas Separator Oil
Mole Fraction
Nitrogen 0.00513133 * 0.00026 *
Methane 0.714456 * 0.08861 *
co2 0.00149039 * 0.00013 *
Ethane 0.174955 * 0.09965 *
Propane 0.0680377 * 0.11788 *
Isobutane 0.00668174 * 0.0248 *
n-Butane 0.0182848 * 0.09597 *
Isopentane 0.00316082 * 0.03603 *
n-Pentane 0.00440114 * 0.06541 *
n-Hexane 0.00107028 * 0.05195 *
Methylcyclopentane 8.00208E-05 * 0.00422 *
Benzene 1.00026E-05 * 0.00069 *
Cyclohexane 0.000100026 * 0.00744 *
n-Heptane 0.000250065 * 0.04738 *
n-Octane 0.000220057 * 0.07566 *
n-Nonane 6.00156E-05 * 0.04597 *
n-Decane 2.00052E-05 * 0.0402 *
n-Undecane 1.00026E-05 * 0.08599 *
Dodecane 0= 0 *
Water 0 * 0 =
Triethylene Glycol 0 * 0 *
Oxygen 0 * 0 *
Argon 0 0 *
Carbon Monoxide 0 * 0=
Cyclopentane 3.00078E-05 * 0~
Isohexane 0 * 0 *
3-Methylpentane 0.00103027 * 0.03753 *
Neohexane 0.000290075 * 0.03558 *
2,3-Dimethylbutane 9.00234E-05 * 0.00474 *
Methylcyclohexane 0.000110029 * 0.01712 *
Isooctane 0 * 0 *
Decane, 2-Methyl- 0] = 0 *
Toluene 2.00052E-05 * 0.00328 *
m-Xylene 1.00026E-05 * 0.01044 *
Ethylbenzene 0 * 0.00307 *
Test Test
Separator Gas Separator Oil
Molar Flow Ibmol/h Ibmol/h
Nitrogen 9.57798 * 0.0556531 *
Methane 1333.58 * 18.967 *
CcO2 2.78191 * 0.0278266 *
Ethane 326.566 * 21.3301 *
Propane 126.997 * 25.2323 *
Isobutane 12.4719 * 5.30845 *
n-Butane 34.1297 * 20.5424 *
Isopentane 5.89989 * 7.71224 *
n-Pentane 8.21503 * 14.001 *
n-Hexane 1.99775 * 11.1199 *
Methylcyclopentane 0.149364 * 0.903293 *
Benzene 0.0186705 * 0.147695 *
Cyclohexane 0.186705 * 1.569254 *

* User Specified Values

? Extrapolated or Approximate Values
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Process Streams Report

All Streams

Tabulated by Total Phase

Client Name: Southwestern Energy Job: V1.0
Location: Charles Frye Pad
Flowsheet: Charles Frye Pad

Test Test

Separator Gas Separator Oil

Molar Flow Ilbmol/h Ibmol/h
n-Heptane 0.466763 * 10.1417 *
n-Octane 0.410752 * 16.1951 *
n-Nonane 0.112023 * 9.8399 *
n-Decane 0.0373411 * 8.60483 *
n-Undecane 0.0186705 * 18.4062 *
Dodecane 0 * 0 *
Water 0 * 0 *
Triethylene Glycol 0 * 0 *
Oxygen o * 0 *
Argon 0 * 0 *
Carbon Monoxide 0 * 0 *
Cyclopentane 0.0560116 _* 0 *
Isohexane 0 * 0 *
3-Methylpentane 1.92306 * 8.03331 *
Neohexane 0.541445 * 761592 *
2,3-Dimethylbutane 0.168035 * 1.0146 *
Methylcyclohexane 0.205376 * 3.66454 *
Isooctane 0 * 0 *
Decane, 2-Methyl- 0 * 0 *
Toluene 0.0373411 * 0.702086 *
m-Xylene 0.0186705 * 2.23469 *
Ethylbenzene 0 * 0.657135 *

Test Test

Separator Gas Separator Oil

Mass Fraction
Nitrogen 0.00646446 *| 9.33158E-05 *
Methane 0.515445 * 0.0182125 *
Cco2 0.00294972 *| 7.33003E-05 *
Ethane 0.236583 * 0.0383896 *
Propane 0.134921 * 0.0665966 *
Isobutane 0.0174649 * 0.0184676 *
n-Butane 0.0477933 * 0.0714651 *
Isopentane 0.0102557 * 0.033305 *
n-Pentane 0.0142801 * 0.060463 *
n-Hexane 0.00414778 * 0.0573568 *
Methylcyclopentane 0.00030286 * 0.00455021 *
Benzene 3.51371E-05 *| 0.000690529 *
Cyclohexane 0.000378575 * 0.00802218 *
n-Heptane 0.00112685 * 0.0608257 *
n-Octane 0.00113044 * 0.110728 *
n-Nonane 0.000346158 * 0.075538 *
n-Decane 0.000128005 * 0.073281 *
n-Undecane 7.03122E-05 * 0.172205 *
Dodecane 0 * 0 *
Water 0 * 0 *
Triethylene Glycol 0 * 0 *
Oxygen 0 * 0 *
Argon g " 0 *
Carbon Monoxide 0 * [V
Cyclopentane 9.46437E-05 * 0 *
Isohexane 0 * 0 *
3-Methylpentane 0.00399272 * 0.041436 *
Neohexane 0.00112416 * 0.0392831 *
2,3-Dimethylbutane 0.000348879 * 0.00523332 *
Methylcyclohexane 0.000485838 * 0.0215362 *
Isooctane 0 * 0 *
Decane, 2-Methyl- 0 * D *
Toluene 8.28933E-05 * 0.00387196 *
m-Xylene 4.77562E-05 * 0.0142003 *

* User Specified Values
? Extrapolated or Approximate Values
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Process Streams Report

All Streams

Tabulated by Total Phase

Client Name: Southwestern Energy Job: V1.0
Location: Charles Frye Pad
Flowsheet: Charles Frye Pad
Test Test
Separator Gas Separator Oil
Mass Fraction
Ethylbenzene 0 * 0.00417576 *
Test Test
Separator Gas Separator Oil
Mass Flow Ib/h Ib/h
Nitrogen 268.312 * 1.565903 *
Methane 213939 * 304.278 *
CcOo2 12243 * 1.22463 *
Ethane 9819.53 * 641.377 *
Propane 5600.01 * 1112.63 *
Isobutane 724.895 * 308.539 *
n-Butane 1983.69 * 1193.97 *
Isopentane 42567 * 556.429 *
n-Pentane 592.704 * 1010.16 *
n-Hexane 172.157 * 958.263 *
Methylcyclopentane 12.5704 * 76.0207 *
Benzene 1.45839 * 11.6367 *
Cyclohexane 156.713 * 134.027 *
n-Heptane 46.7706 * 1016.22 *
n-Octane 46.9195 * 1849.94 *
n-Nonane 14.3675 * 1262.02 *
n-Decane 5.31295 * 1224.31 *
n-Undecane 2.91836 * 2877.04 *
Dodecane 0 * 0 *
Water 0 * 0 *
Triethylene Glycol 0 * 0 =
Oxygen 0= 0 °
Argon 0 * 0 *
Carbon Monoxide 0 * 0 *
Cyclopentane 3.92825 * 0 *
Isohexane 0 * 0=
3-Methylpentane 165.721 * 692.274 *
Neohexane 46.6592 * 656.304 *
2,3-Dimethylbutane 14.4805 * 87.4335 *
Methylcyclohexane 20.165 * 359.807 *
Isooctane 0 * 0 *
Decane, 2-Methyl- 0 * 0 *
Toluene 3.44055 * 64.6891 *
m-Xylene 1.98216 * 237.246 *
Ethylbenzene 0 * 69.7647 *
Test Test
Separator Gas Separator Oil
Std. Liquid Volumetric Fraction
Nitrogen 0.00282821 *| 7.35727E-05 *
Methane 0.606806 * 0.0386384 *
CcOo2 0.00127426 *| 5.70642E-05 *
Ethane 0.23441 * 0.0685469 *
Propane 0.093908 * 0.0835324 *
Isobutane 0.010954 * 0.0208735 *
n-Butane 0.0288797 * 0.0778217 *
Isopentane 0.0057912 * 0.0338918 *
n-Pentane 0.00799254 * 0.0609853 *
n-Hexane 0.00220494 * 0.0549474 *
Methylcyclopentane 0.000141883 * 0.00384151 *
Benzene 1.40222E-05 * 0.00049661 *
Cyclohexane 0.000170572 * 0.00651372 *
n-Heptane 0.000577989 * 0.0562243 *
n-Octane 0.00056479 * 0.0996964 *
n-Nonane 0.000169191 * 0.066535 *

* User Specified Values
2 Extrapolated or Approximate Values
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Process Streams Report

All Streams
Tabulated by Total Phase

Client Name: Southwestern Energy Job: V1.0
Location: Charles Frye Pad
Flowsheet: Charles Frye Pad
Test Test

Separator Gas Separator Oil
Std. Liquid Volumetric Fraction
n-Decane 6.15137E-05 * 0.0634625 *
n-Undecane 3.33662E-05 * 0.147266 *
Dodecane 0 * g =
Water 0= 0 *
Triethylene Glycol 0 > 0 *
Oxygen 0~ 0 *
Argon i 0™
Carbon Monoxide 0 * 0 *
Cyclopentane 4.45562E-05 * 0 *
Isohexane 0 * 0 *
3-Methylpentane 0.00210679 * 0.0394014 *
Neohexane 0.000606962 * 0.0382225 *
2,3-Dimethylbutane 0.000184914 * 0.00499868 *
Methylcyclohexane 0.000221601 * 0.0177024 *
Isooctane 0 * 0 *
Decane, 2-Methyl- 0 * 0 *
Toluene 3.35642E-05 * 0.00282533 *
m-Xylene 1.94039E-05 * 0.0103977 *
Ethylbenzene 0 * 0.00304752 *

Test Test

Separator Gas Separator Oil
Volumetric Flow ftA3/h gpm
Nitrogen 145.481 0.00629492
Methane 18584.6 2.12844
Cco2 35.9408 0.00201302
Ethane 3756.03 2.90403
Propane 1214.17 4.31255
Isobutane 101.264 1.10365
n-Butane 257.636 4.13785
Isopentane 35.2939 1.7975
n-Pentane 46.768 3.23685
n-Hexane 7.43111 2.90006
Methylcyclopentane 0.658505 0.201618
Benzene 0.0930515 0.0255949
Cyclohexane 0.798672 0.339443
n-Heptane 0.865401 2.95928
n-Octane 0.117481 5.18678
n-Nonane -0.1178 3.4375
n-Decane -0.0485117 3.27108
n-Undecane -0.00259842 7.55245
Dodecane 0 0
Water 0 0
Triethylene Glycol 0 0
Oxygen 0 0
Argon 0 0
Carbon Monoxide 0 0
Cyclopentane 0.319514 0
Isohexane 0 0
3-Methylpentane 7.8702 2.08497
Neohexane 2.57176 2.0236
2,3-Dimethylbutane 0.734809 0.264236
Methylcyclohexane 0.553845 0.917095
Isooctane 0 0
Decane, 2-Methyl- 0 0
Toluene 0.111369 0.144209
m-Xylene 0.0245282 0.528655
Ethylbenzene 0 0.154956

* User Specified Values

? Extrapolated or Approximate Values
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Process Streams Report
All Streams

Tabulated by Total Phase

Client Name: Southwestern Energy Job: V1.0
Location: Charles Frye Pad
Flowsheet: Charles Frye Pad
Stream Properties

Property Units Test Test

Separator Gas Separator Oil
Temperature °F 83 * 83
Pressure psig 390 * 390
Mole Fraction Vapor 0.999775 0
Mole Fraction Light Liquid 0.000224912 1
Molecular Weight Ib/lbmol 22.2364 78.052
Mass Density Ib/ftA3 1.71517 40.3512
Molar Flow Ibmol/h 1866.57 214.05
Mass Flow Ib/h 41505.7 16707.1
Vapor Volumetric Flow ft"3/h 24199.2 414.041
Liquid Volumetric Flow gpm 3017.04 51.6207
Std Vapor Volumetric Flow MMSCFD 17 = 1.94949
Std Liquid Volumetric Flow sgpm 235.044 52.5
Specific Gravity 0.646976
API Gravity 82.8853
Enthalpy Btu/h -6.52631E+07 -1.65566E+07
Kinematic Viscosity cSt 0.409605
Net Ideal Gas Heating Value Btu/ft'3 1209.23 3985.93
Net Liquid Heating Value Btu/lb 20562.8 19224.5

Remarks

* User Specified Values

? Extrapolated or Approximate Values
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Process Streams Report
Stream: Pipeline

Phases Grouped by Columns

Client Name: Southwestern Energy Job: V1.0

Location: Charles Frye Pad Modified: 12:56 PM, 4/7/2015

Flowsheet: Charles Frye Pad Status: Solved 11:55 AM, 4/16/2015
Connections

From: MIX-101 [To: --

Composition

Total Vapor Light Liquid Heavy Liquid Mixed Liquid

Mole Fraction

Nitrogen 0.00497228 0.00497279 0.000131498 9.75364E-07 2.018E-05
Methane 0.698097 0.698168 0.0573713 0.000265435 0.00866783
Cc0O2 0.00144937 0.00144951 0.000305958 1.10395E-05 5.44329E-05
Ethane 0.179396 0.179413 0.0830779 7.2569E-05 0.0122857
Propane 0.0759153 0.0759213 0.12225 3.2389E-05 0.0180151
Isobutane 0.00746816 0.00746848 0.0294701 1.06971E-06 0.00433706
n-Butane 0.0199785 0.0199789 0.113574 6.61867E-06 0.0167166
Isopentane 0.00304298 0.00304265 0.0421892 6.02503E-07 0.00620812
n-Pentane 0.0041293 0.00412859 0.0752264 7.87321E-07 0.0110693
n-Hexane 0.000945381 0.000944619 0.0566803 6.87659E-08 0.00833983
Methylcyclopentane 7.60176E-05 7.59568E-05 0.00452971 5.39398E-08 0.000666534
Benzene 1.20624E-05 1.20528E-05 0.000709837 4.87288E-07 0.000104859
Cyclohexane 0.000106372 0.000106264 0.00782437 1.17156E-07 0.00115136
n-Heptane 0.00029099 0.000290265 0.0497823 2.28735E-08 0.00732485
n-Octane 0.00015236 0.000151157 0.0803448 6.96519E-09 0.0118217
n-Nonane 2.98098E-05 2.90812E-05 0.0482528 3.96883E-09 0.00709979
n-Decane 9.23883E-06 8.63373E-06 0.0399686 8.13452E-10 0.00588086
n-Undecane 6.04083E-06 4.91446E-06 0.0743241 6.87871E-10 0.0109358
Dodecane 0 0 0 0 0
Water 0.00172792 0.00164024 0.000362075 0.999606 0.85258
Triethylene Glycol 0 0 0 0 0
Oxygen 0 0 0 0 0
Argon 0 0 0 0 0
Carbon Monoxide 0 0 0 0 0
Cyclopentane 8.01722E-06 8.01488E-06 0.000208505 1.02655E-08 3.06875E-05
Isohexane 0 0 0 0 0
3-Methylpentane 0.00085767 0.000857125 0.0417997 1.91618E-07 0.00615046
Neohexane 0.00106256 0.0010622 0.0311765 6.74402E-08 0.00458728
2,3-Dimethylbutane 0.000121246 0.000121186 0.00479695 1.80421E-08 0.000705825
Methylcyclohexane 0.000109198 0.000108934 0.0181291 4.94623E-08 0.0026675
Isooctane 0 0 0 0 0
Decane, 2-Methyl- 0 0 0 0 0
Toluene 1.66207E-05 1.65695E-05 0.00348354 5.23517E-07 0.000513005
m-Xylene 1.51314E-05 1.49682E-05 0.0108645 4.4036E-07 0.00159895
Ethylbenzene 5.2281E-06 5.18062E-06 0.00316603 1.44932E-07 0.000465964

Total Vapor Light Liquid Heavy Liquid Mixed Liquid

Molar Flow Ibmol/h Ibmol/h Ibmol/h Ibmol/h Ibmol/h
Nitrogen 9.63363 9.63362 3.86278E-06 1.66076E-07 4.02886E-06
Methane . 1352.54 1352.54 0.0016853 4.51958E-05 0.0017305
Cco2 2.8081 2.80809 8.98759E-06 1.8797E-06 1.08673E-05
Ethane 347.573 347.571 0.00244044 1.23564E-05 0.0024528
Propane 147.083 147.08 0.00359113 5.5149E-06 0.00359665
Isobutane 14.4693 14.4684 0.000865693 1.8214E-07 0.000865875
n-Butane 38.7078 38.7044 0.00333626 1.12696E-06 0.00333739
Isopentane 5.89567 5.89443 0.00123932 1.02588E-07 0.00123942
n-Pentane 8.00039 7.99818 0.0022098 1.34058E-07 0.00220993
n-Hexane 1.83165 1.82998 0.001665 1.17088E-08 0.00166501
Methylcyclopentane 0.147282 0.147149 0.000133062 9.18436E-09 0.000133071
Benzene 0.0233705 0.0233495 2.08517E-05 8.29707E-08 2.09346E-05
Cyclohexane 0.206091 0.205861 0.000229843 1.99483E-08 0.000229863
n-Heptane 0.563783 0.5662321 0.00146237 3.89468E-09 0.00146237
n-Octane 0.295193 0.292832 0.00236015 1.18597E-09 0.00236015
n-Nonane 0.0577555 0.056338 0.00141744 6.75774E-10 0.00141744
n-Decane 0.0178999 0.0167258 0.00117409 1.38507E-10 0.00117409
n-Undecane 0.0117039 0.00952061 0.00218329 1.17124E-10 0.00218329

* User Specified Values

? Extrapolated or Approximate Values
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Process Streams Report

Stream: Pipeline

Phases Grouped by Columns
Client Name: Southwestern Energy Job: V1.0
Location: Charles Frye Pad Modified: 12:56 PM, 4/7/2015
Flowsheet: Charles Frye Pad Status: Solved 11:55 AM, 4/16/2015

Total Vapor Light Liquid Heavy Liquid Mixed Liquid
Molar Flow Ibmol/h Ibmol/h lbmol/h Ibmol/h Ibmol/h
Dodecane 0 0 0 0 0
Water 3.34779 3.17758 1.06361E-05 0.170203 0.170214
Triethylene Glycol 0 0 0 0 0
Oxygen 0 0 0 0 0
Argon 0 0 0 0 0
Carbon Monoxide 0 0 0 0 0
Cyclopentane 0.0155331 0.015527 6.12488E-06 1.7479E-09 6.12663E-06
Isohexane 0 0 0 0 0
3-Methylpentane 1.66171 1.66048 0.00122788 3.26268E-08 0.00122791
Neohexane 2.05867 2.05776 0.00091582 1.14831E-08 0.000915832
2,3-Dimethylbutane 0.234911 0.23477 0.000140912 3.07204E-09 0.000140915
Methylcyclohexane 0.211567 0.211035 0.000532547 8.42196E-09 0.000532555
Isooctane 0 0 0 0 0
Decane, 2-Methyl- 0 0 0 0 0
Toluene 0.032202 0.0320995 0.00010233 8.91395E-08 0.000102419
m-Xylene 0.0293166 0.0289973 0.000319148 7.49803E-08 0.000319223
Ethylbenzene 0.0101293 0.0100363 9.30031E-05 2.46777E-08 9.30278E-05

Total Vapor Light Liquid Heavy Liquid Mixed Liquid
Mass Fraction
Nitrogen 0.00615534 0.00615609 4.62985E-05 1.5165E-06 2.08809E-05
Methane 0.494899 0.49496 0.0115678 0.000236341 0.00513622
Cco2 0.00281874 0.00281908 0.000169235 2.69654E-05 8.8485E-05
Ethane 0.238376 0.238403 0.031397 0.00012111 0.0136453
Propane 0.14793 0.147944 0.0677529 7.9269E-05 0.0293423
Isobutane 0.0191817 0.0191829 0.0215281 3.45079E-06 0.00931105
n-Butane 0.0513141 0.051316 0.0829666 2.13512E-05 0.0358881
Isopentane 0.00970194 0.0097011 0.0382573 2.41267E-06 0.0165444
n-Pentane 0.0131655 0.0131635 0.0682154 3.15276E-06 0.0294992
n-Hexane 0.00360015 0.00359732 0.0613901 3.28902E-07 0.0265462
Methylcyclopentane 0.000282714 0.000282494 0.00479134 2.51955E-07 0.00207199
Benzene 4.16371E-05 4.16049E-05 0.000696881 2.11258E-06 0.000302541
Cyclohexane 0.000395602 0.00039521 0.00827629 5.47241E-07 0.0035791
n-Heptane 0.0012885 0.00128532 0.0626952 1.27209E-07 0.0271104
n-Octane 0.000769088 0.000763033 0.115349 4.41588E-08 0.0498788
n-Nonane 0.000168952 0.000164826 0.0777823 2.82518E-08 0.0336342
n-Decane 5.80893E-05 5.42858E-05 0.0714745 6.42378E-09 0.0309066
n-Undecane 4.17262E-05 3.39466E-05 0.146014 5.96759E-09 0.0631387
Dodecane 0 0 0 0 0
Water 0.00137561 0.00130583 8.19829E-05 0.999493 0.567333
Triethylene Glycol 0 0 0 0 0
Oxygen 0 0 0 0 0
Argon 0 0 0 0 0
Carbon Monoxide 0 0 0 0 0
Cyclopentane 2.48471E-05 2.48404E-05 0.000183789 3.99586E-08 7.9496E-05
Isohexane 0 0 0 0 0
3-Methylpentane 0.00326613 0.00326412 0.0452731 9.16491E-07 0.0195773
Neohexane 0.00404638 0.00404508 0.0337671 3.22561E-07 0.0146016
2,3-Dimethylbutane 0.000461724 0.000461504 0.00519555 8.6294E-08 0.00224668
Methylcyclohexane 0.000473799 0.000472665 0.0223722 2.69547E-07 0.00967422
Isooctane 0 0 0 0 0
Decane, 2-Methyl- 0 0 0 0 0
Toluene 6.76736E-05 6.74667E-05 0.00403409 2.6772E-06 0.00174592
m-Xylene 7.09889E-05 7.02246E-05 0.0144969 2.59477E-06 0.00627014
Ethylbenzene 2.45277E-05 2.43054E-05 0.00422454 8.53998E-07 0.00182724

Total Vapor Light Liquid Heavy Liquid Mixed Liquid
Mass Flow Ib/h Ib/h Ib/h Ib/h Ib/h
Nitrogen 269.871 269.871 0.00010821 4.65234E-06 0.000112862
Methane 21698.1 21698 0.0270364 0.000725051 0.0277614

* User Specified Values
2 Extrapolated or Approximate Values
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Process Streams Report
Stream: Pipeline

Phases Grouped by Columns
Client Name: Southwestern Energy Job: V1.0
Location: Charles Frye Pad Modified: 12:56 PM, 4/7/2015
Flowsheet: Charles Frye Pad Status: Solved 11:55 AM, 4/16/2015

Total Vapor Light Liquid Heavy Liquid Mixed Liquid
Mass Flow Ib/h Ib/h Ib/h Ib/h Ib/h
cOo2 123.583 123.583 0.000395539 8.27248E-05 0.000478264
Ethane 10451.2 10451.1 0.0733817 0.000371544 0.0737532
Propane 6485.73 6485.57 0.158353 0.000243183 0.158596
Isobutane 840.988 840.938 0.050316 1.05864E-05 0.0503265
n-Butane 2249.78 2249.59 0.193911 6.55016E-05 0.193976
Isopentane 425.366 425.276 0.0894155 7.40163E-06 0.0894229
n-Pentane 577.218 577.059 0.159434 9.67209E-06 0.159444
n-Hexane 157.843 157.699 0.143482 1.00901E-06 0.143483
Methylcyclopentane 12.3951 12.3839 0.0111984 7.72951E-07 0.0111992
Benzene 1.82551 1.82387 0.00162876 6.481E-06 0.00163524
Cyclohexane 17.3445 17.3252 0.0193435 1.67884E-06 0.0193452
n-Heptane 56.4922 56.3456 0.146532 3.90255E-07 0.146533
n-Octane 33.7194 33.4498 0.269597 1.35471E-07 0.269597
n-Nonane 7.40743 7.22564 0.181794 8.66715E-08 0.181794
n-Decane 2.54683 2.37978 0.167051 1.9707E-08 0.167051
n-Undecane 1.82942 1.48815 0.341267 1.83075E-08 0.341267
Dodecane 0 0 0 0 0
Water 60.3114 57.2449 0.000191612 3.06626 3.06645
Triethylene Glycol 0 0 0 0 0
Oxygen 0 0 0 0 0
Argon 0 0 0 0 0
Carbon Monoxide 0 0 0 0 0
Cyclopentane 1.08938 1.08895 0.000429556 1.22586E-07 0.000429678
Isohexane 0 0 0 0 0
3-Methylpentane 143.198 143.092 0.105813 2.81163E-06 0.105816
Neohexane 177.407 177.328 0.0789211 9.89558E-07 0.0789221
2,3-Dimethylbutane 20.2435 20.2314 0.0121431 2.64734E-07 0.0121434
Methylcyclohexane 20.773 20.7207 0.0522886 8.26919E-07 0.0522895
Isooctane 0 0 0 0 0
Decane, 2-Methyl- 0 0 0 0 0
Toluene 2.96704 2.9576 0.00942854 8.21317E-06 0.00943675
m-Xylene 3.11239 3.0785 0.0338823 7.96029E-06 0.0338903
Ethylbenzene 1.07537 1.0655 0.00987367 2.61991E-06 0.00987629

Total Vapor Light Liquid Heavy Liquid Mixed Liquid
Std. Liquid Volumetric Fraction
Nitrogen 0.00272042 0.00272056 3.68181E-05 1.87782E-06 2.08365E-05
Methane 0.588556 0.588588 0.0247532 0.000787478 0.0137913
Cco2 0.00123008 0.00123014 0.000132887 3.29696E-05 8.71847E-05
Ethane 0.238593 0.238605 0.0565452 0.000339629 0.0308369
Propane 0.104011 0.104014 0.0857163 0.000156155 0.0465812
Isobutane 0.0121533 0.0121532 0.0245428 6.12566E-06 0.0133198
n-Butane 0.0313231 0.0313221 0.0911261 3.65157E-05 0.0494619
Isopentane 0.00553433 0.00553347 0.0392674 3.85596E-06 0.0213083
n-Pentane 0.00744379 0.00744214 0.0693987 4.99432E-06 0.0376581
n-Hexane 0.00193332 0.00193167 0.0593189 4.94855E-07 0.0321868
Methylcyclopentane 0.000133795 0.000133682 0.00408 3.34074E-07 0.00221397
Benzene 1.67855E-05 1.67714E-05 0.000505504 2.38614E-06 0.000275379
Cyclohexane 0.00018006 0.000179869 0.00677806 6.97855E-07 0.0036781
n-Heptane 0.00066764 0.000665945 0.0584526 1.84674E-07 0.0317166
n-Octane 0.000388169 0.000385086 0.104754 6.24439E-08 0.0568397
n-Nonane 8.34201E-05 8.13772E-05 0.0691032 3.90824E-08 0.0374955
n-Decane 2.81997E-05 2.63514E-05 0.0624323 8.73708E-09 0.0338759
n-Undecane 2.00027E-05 1.62722E-05 0.125946 8.01506E-09 0.0683387
Dodecane 0 0 0 0 0
Water 0.000490554 0.000465637 5.26048E-05 0.998617 0.456794
Triethylene Glycol 0 0 0 0 0
Oxygen 0 0 0 0 0
Argon 0 0 0 0 0
Carbon Monoxide 0 0 0 0 0
Cyclopentane 1.18167E-05 1.18127E-05 0.000157272 5.32425E-08 8.53604E-05

* User Specified Values
? Extrapolated or Approximate Values
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Process Streams Report

Stream: Pipeline

Phases Grouped by Columns
Client Name: Southwestern Energy Job: V1.0
Location: Charles Frye Pad Modified: 12:56 PM, 4/7/2015
Flowsheet: Charles Frye Pad Status: Solved 11:55 AM, 4/16/2015

Total Vapor Light Liquid Heavy Liquid Mixed Liquid
Std. Liquid Volumetric Fraction
Isohexane 0 0 0 0 0
3-Methylpentane 0.00174096 0.00173977 0.0434217 1.36871E-06 0.0235613
Neohexane 0.002207 0.00220614 0.0331391 4.92918E-07 0.0179815
2,3-Dimethylbutane 0.000247219 0.000247084 0.00500543 1.29452E-07 0.00271602
Methylcyclohexane 0.000218312 0.000217774 0.0185482 3.47973E-07 0.0100645
Isooctane 0 0 0 0 0
Decane, 2-Methyl- 0 0 0 0 0
Toluene 2.76809E-05 2.75943E-05 0.00296905 3.0681E-06 0.00161241
m-Xylene 2.91376E-05 2.88219E-05 0.0107065 2.98394E-06 0.00581074
Ethylbenzene 1.00343E-05 9.94271E-06 0.00310973 9.78852E-07 0.00168779

Total Vapor Light Liquid Heavy Liquid Mixed Liquid
Volumetric Flow ftA3/h ftA3/h gpm gpm gpm
Nitrogen 245.326 245.326 4.14347E-07 1.24146E-08 4.26762E-07
Methane 32736.9 32736.9 0.000180963 3.54075E-06 0.000184504
Cco2 65.0801 65.0801 6.14706E-07 1.29306E-07 7.44012E-07
Ethane 7548.69 7548.68 0.000323037 1.24115E-06 0.000324278
Propane 2900.58 2900.58 0.000602268 6.95116E-07 0.000602963
Isobutane 263.551 263.549 0.000177504 2.76723E-08 0.000177532
n-Butane 683.317 683.312 0.000663315 1.69072E-07 0.000663484
Isopentane 94.5262 94.5239 0.000286086 1.77877E-08 0.000286104
n-Pentane 125.872 125.868 0.000506142 2.32894E-08 0.000506165
n-Hexane 25.0508 25.0474 0.000431346 2.30936E-09 0.000431349
Methylcyclopentane 2.12952 2.12929 2.95623E-05 1.60426E-09 2.95639E-05
Benzene 0.353289 0.35326 3.60196E-06 1.20806E-08 3.61404E-06
Cyclohexane 2.95925 2.95886 4.88424E-05 3.39002E-09 4.88458E-05
n-Heptane 6.59505 6.59164 0.000424665 8.64149E-10 0.000424666
n-Octane 2.90096 2.89492 0.000753257 2.90523E-10 0.000753257
n-Nonane 0.439882 0.43592 0.000493945 1.81472E-10 0.000493945
n-Decane 0.100314 0.0967404 0.000445546 4.06089E-11 0.000445546
n-Undecane 0.0418041 0.0346276 0.000894736 3.72102E-11 0.000894736
Dodecane 0 0 0 0 0
Water 75.1025 75.0533 -1.1893E-07 0.00613683 0.00613671
Triethylene Glycol 0 0 0 0 0
Oxygen 0 0 0 0 0
Argon 0 0 0 0 0
Carbon Monoxide 0 0 0 0 0
Cyclopentane 0.24591 0.245901 1.13856E-06 2.60995E-10 1.13882E-06
Isohexane 0 0 0 0 0
3-Methylpentane 23.3816 23.3791 0.000316597 6.37814E-09 0.000316604
Neohexane 30.3382 30.3362 0.000241631 2.25815E-09 0.000241633
2,3-Dimethylbutane 3.3723 3.37201 3.64588E-05 5.98864E-10 3.64594E-05
Methylcyclohexane 2.68024 2.67917 0.00013305 1.65194E-09 0.000133052
Isooctane 0 0 0 0 0
Decane, 2-Methyl- 0 0 0 0 0
Toluene 0.419245 0.419076 2.09987E-05 1.51551E-08 2.10138E-05
m-Xylene 0.324994 0.324388 7.565218E-05 1.45696E-08 7.55364E-05
Ethylbenzene 0.115023 0.114847 2.19428E-05 4.76968E-09 2.19476E-05

Properties

Property Units Total Vapor Light Liquid Heavy Liquid Mixed Liquid
Temperature °F 69.3477 69.3477 69.3477 69.3477 69.3477
Pressure psig 215 215 215 215 215
Mole Fraction Vapor 0.999897 1 0 0 0
Mole Fraction Light Liquid 1.561617E-05 0 1 0 0.147137
Molecular Weight Ib/lbmol 22.6292 22.6288 79.564 18.0173 27.0731
Mass Density Ib/ftr3 0.977766 0.977647 40.9659 62.2654 50.8361
Molar Flow Ibmol/h 1937.47 1937.27 0.0293753 0.17027 0.199646
Mass Flow Ib/h 43843.4 43838 2.33722 3.06782 5.40503
Vapor Volumetric Flow ft"3/h 44840.4 44840.2 0.0570527 0.04927 0.106323

* User Specified Values

? Extrapolated or Approximate Values
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Process Streams Report
Stream: Pipeline

Phases Grouped by Columns

Client Name: Southwestern Energy Job: V1.0
Location: Charles Frye Pad Modified: 12:56 PM, 4/7/2015
Flowsheet: Charles Frye Pad Status: Solved 11:55 AM, 4/16/2015
Properties
Property Units Total Vapor Light Liquid Heavy Liquid Mixed Liquid
Liquid Volumetric Flow gpm 5590.49 5590.47 0.00711307 0.00614275 0.0132558
Std Vapor Volumetric Flow MMSCFD 17.6457 17.6439 0.000267539 0.00155076 0.0018183
Std Liquid Volumetric Flow sgpm 245.777 245.764 0.00728158 0.00613817 0.0134197
Specific Gravity 0.78131 0.656831 0.998339 0.815086
API Gravity 82.2335 10.0498 41.3798
Enthalpy Btu/h -6.83315E+07 -6.83083E+07 -2321.57 -20935.5 -23257
Kinematic Viscosity cSt 0.675564 0.441945 1.0064 0.703514
Net Ideal Gas Heating Value Btu/ft"3 1227.5 1227.56 4060.19 0.471739 597.807
Net Liquid Heating Value Btu/lb 20506.2 20507.8 19209 -1049.33 7710.68

Remarks

* User Specified Values
? Extrapolated or Approximate Values
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Process Streams Report
Stream: Produced Water

Phases Grouped by Columns

Client Name: Southwestern Energy Job: V1.0
Location: Charles Frye Pad Modified: 3:19 PM, 4/7/2015
Flowsheet: Charles Frye Pad Status: Solved 9:38 AM, 4/15/2015

Connections

From: Water Tanks

[To: —

Composition

Mole Fraction

Total Light Liquid

Nitrogen 4.79172E-09 4.79172E-09
Methane 6.49224E-06 6.49224E-06
Cc0o2 1.81217E-06 1.81217E-06
Ethane 8.02153E-06 8.02153E-06
Propane 6.44672E-06 6.44672E-06
Isobutane 1.45921E-07 1.45921E-07
n-Butane 2.0462E-06 2.0462E-06
Isopentane 1.52767E-07 1.62767E-07
n-Pentane 2.21825E-07 2.21825E-07
n-Hexane 1.12634E-08 1.12634E-08
Methylcyclopentane 3.15539E-08 3.15539E-08
Benzene 5.92002E-07 5.92002E-07
Cyclohexane 1.01856E-07 1.01856E-07
n-Heptane 2.35246E-09 2.35246E-09
n-Octane 8.56205E-10 8.56205E-10
n-Nonane 1.32726E-09 1.32726E-09
n-Decane 2.14886E-10 2.14886E-10
n-Undecane 2.81336E-10 2.81336E-10
Dodecane 0 0
Water 0.999972 0.999972
Triethylene Glycol 0 0
Oxygen 0 0
Argon 0 0
Carbon Monoxide 0 0
Cyclopentane 7.20328E-09 7.20328E-09
Isohexane 0 0
3-Methylpentane 7.17691E-08 7.17691E-08
Neohexane 7.68864E-09 7.68864E-09
2,3-Dimethylbutane 3.97011E-09 3.97011E-09
Methylcyclohexane 2.89906E-08 2.89906E-08
Isooctane 0 0
Decane, 2-Methyl- 0 0
Toluene 6.93508E-07 6.93508E-07
m-Xylene 5.81811E-07 5.81811E-07
Ethylbenzene 1.8472E-07 1.8472E-07
Total Light Liquid

Molar Flow Ibmol/h Ibmol/h

Nitrogen 3.8622E-06 3.8622E-06
Methane 0.00523285 0.00523285
Cco2 0.00146063 0.00146063
Ethane 0.00646547 0.00646547
Propane 0.00519616 0.00519616
Isobutane 0.000117614 0.000117614
n-Butane 0.00164927 0.00164927
Isopentane 0.000123132 0.000123132
n-Pentane 0.000178794 0.000178794
n-Hexane 9.07844E-06 9.07844E-06
Methylcyclopentane 2.5433E-05 2.5433E-05
Benzene 0.000477163 0.000477163
Cyclohexane 8.20973E-05 8.20973E-05
n-Heptane 1.89612E-06 1.89612E-06
n-Octane 6.90114E-07 6.90114E-07
n-Nonane 1.06979E-06 1.06979E-06
n-Decane 1.73201E-07 1.73201E-07
n-Undecane 2.26761E-07 2.26761E-07

* User Specified Values
? Extrapolated or Approximate Values
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Process Streams Report
Stream: Produced Water

Phases Grouped by Columns

Client Name: Southwestern Energy Job: V1.0

Location: Charles Frye Pad Modified: 3:19 PM, 4/7/2015

Flowsheet: Charles Frye Pad Status: Solved 9:38 AM, 4/15/2015
Total Light Liquid

Molar Flow Ibmol/h Ibmol/h

Dodecane 0 0

Water 805.993 805.993

Triethylene Glycol 0 0

Oxygen 0 0

Argon 0 0

Carbon Monoxide 0 0

Cyclopentane 5.80596E-06 5.80596E-06

Isohexane 0 0

3-Methylpentane 5.7847E-05 5.7847E-05

Neohexane 6.19716E-06 6.19716E-06

2,3-Dimethylbutane 3.19997E-06 3.19997E-06

Methylcyclohexane 2.33668E-05 2.33668E-05

Isooctane 0 0

Decane, 2-Methyl- 0 0

Toluene 0.000558978 0.000558978

m-Xylene 0.000468949 0.000468949

Ethylbenzene 0.000148887 0.000148887

Mass Fraction

Total Light Liquid

Nitrogen 7.45079E-09 7.45079E-09
Methane 5.7811E-06 5.7811E-06
CcO2 4.42679E-06 4.42679E-06
Ethane 1.33882E-05 1.33882E-05
Propane 1.56779E-05 1.5779E-05
Isobutane 4.70764E-07 4.70764E-07
n-Butane 6.60137E-06 6.60137E-06
Isopentane 6.11791E-07 6.11791E-07
n-Pentane 8.88349E-07 8.88349E-07
n-Hexane 5.38761E-08 5.38761E-08
Methylcyclopentane 1.47401E-07 1.47401E-07
Benzene 2.56676E-06 2.56676E-06
Cyclohexane 4.7581E-07 4.7581E-07
n-Heptane 1.30841E-08 1.30841E-08
n-Octane 5.42872E-09 5.42872E-09
n-Nonane 9.44879E-09 9.44879E-09
n-Decane 1.69708E-09 1.69708E-09
n-Undecane 2.44091E-09 2.44091E-09
Dodecane 0 0
Water 0.99994 0.99994
Triethylene Glycol 0 0
Oxygen 0 0
Argon 0 0
Carbon Monoxide 0 0
Cyclopentane 2.80412E-08 2.80412E-08
Isohexane 0 0
3-Methylpentane 3.43294E-07 3.43294E-07
Neohexane 3.67771E-08 3.67771E-08
2,3-Dimethylbutane 1.89903E-08 1.89903E-08
Methylcyclohexane 1.57998E-07 1.57998E-07
Isooctane 0 0
Decane, 2-Methyl- 0 0
Toluene 3.54681E-06 3.54681E-06
m-Xylene 3.42853E-06 3.42853E-06
Ethylbenzene 1.08853E-06 1.08853E-06
Total Light Liquid

Mass Flow Ib/h Ib/h
Nitrogen 0.000108193 0.000108193
Methane 0.0839477 0.0839477
* User Specified Values ProMax 3.2.13116.0 Licensed to Trinity Consultants, Inc. and Affiliates

? Extrapolated or Approximate Values
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Process Streams Report
Stream: Produced Water

Phases Grouped by Columns

Client Name: Southwestern Energy Job: V1.0
Location: Charles Frye Pad Modified: 3:19 PM, 4/7/2015
Flowsheet: Charles Frye Pad Status: Solved 9:38 AM, 4/15/2015
Total Light Liquid
Mass Flow Ib/h Ib/h
CO2 0.0642818 0.0642818
Ethane 0.194411 0.194411
Propane 0.229128 0.229128
Isobutane 0.006836 0.006836
n-Butane 0.0958589 0.0958589
Isopentane 0.00888385 0.00888385
n-Pentane 0.0128998 0.0128998
n-Hexane 0.000782337 0.000782337
Methylcyclopentane 0.00214042 0.00214042
Benzene 0.037272 0.037272
Cyclohexane 0.00690927 0.00690927
n-Heptane 0.000189995 0.000189995
n-Octane 7.88307E-05 7.88307E-05
n-Nonane 0.000137206 0.000137206
n-Decane 2.46433E-05 2.46433E-05
n-Undecane 3.54446E-05 3.54446E-05
Dodecane 0 0
Water 14520.2 14520.2
Triethylene Glycol 0 0
Oxygen 0 0
Argon 0 0
Carbon Monoxide 0 0
Cyclopentane 0.000407189 0.000407189
Isohexane 0 0
3-Methylpentane 0.00498499 0.00498499
Neohexane 0.000534042 0.000534042
2,3-Dimethylbutane 0.000275759 0.000275759
Methylcyclohexane 0.0022943 0.0022943
Isooctane 0 0
Decane, 2-Methyl- 0 0
Toluene 0.0515034 0.0515034
m-Xylene 0.0497859 0.0497859
Ethylbenzene 0.0158066 0.0158066
Total Light Liquid
Std. Liquid Volumetric Fraction
Nitrogen 9.23353E-09 9.23353E-09
Methane 1.92781E-05 1.92781E-05
Cco2 5.4169E-06 5.4169E-06
Ethane 3.75751E-05 3.75751E-05
Propane 3.1109E-05 3.1109E-05
Isobutane 8.36359E-07 8.36359E-07
n-Butane 1.12991E-05 1.12991E-05
Isopentane 9.7857E-07 9.7857E-07
n-Pentane 1.40839E-06 1.40839E-06
n-Hexane 8.11263E-08 8.11263E-08
Methylcyclopentane 1.95603E-07 1.95603E-07
Benzene 2.9015E-06 2.9015E-06
Cyclohexane 6.07259E-07 6.07259E-07
n-Heptane 1.90101E-08 1.90101E-08
n-Octane 7.68287E-09 7.68287E-09
n-Nonane 1.30817E-08 1.30817E-08
n-Decane 2.3101E-09 2.3101E-09
n-Undecane 3.28106E-09 3.28106E-09
Dodecane 0 0
Water 0.999878 0.999878
Triethylene Glycol 0 0
Oxygen 0 0
Argon 0 0
Carbon Monoxide 0 0
Cyclopentane 3.73938E-08 3.73938E-08

* User Specified Values
? Extrapolated or Approximate Values
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Process Streams Report
Stream: Produced Water

Phases Grouped by Columns

Client Name: Southwestern Energy Job: V1.0
Location: Charles Frye Pad Modified: 3:19 PM, 4/7/2015
Flowsheet: Charles Frye Pad Status: Solved 9:38 AM, 4/15/2015
Total Light Liquid
Std. Liquid Volumetric Fraction
Isohexane 0 0
3-Methylpentane 5.13102E-07 5.13102E-07
Neohexane 5.62464E-08 5.62464E-08
2,3-Dimethylbutane 2.8511E-08 2.8511E-08
Methylcyclohexane 2.04135E-07 2.04135E-07
Isooctane 0 0
Decane, 2-Methyl- 0 0
Toluene 4.06799E-06 4.06799E-06
m-Xylene 3.94597E-06 3.94597E-06
Ethylbenzene 1.24869E-06 1.24869E-06
Total Light Liquid
Volumetric Flow gpm gpm
Nitrogen 2.92812E-07 2.92812E-07
Methane 0.000415098 0.000415098
co2 0.000101614 0.000101614
Ethane 0.000655882 0.000655882
Propane 0.000660647 0.000660647
Isobutane 1.80143E-05 1.80143E-05
n-Butane 0.000249397 0.000249397
Isopentane 2.15113E-05 2.15113E-05
n-Pentane 3.12938E-05 3.12938E-05
n-Hexane 1.80341E-06 1.80341E-06
Methylcyclopentane 4.4728E-06 4.4728E-06
Benzene 6.99244E-05 6.99244E-05
Cyclohexane 1.40438E-05 1.40438E-05
n-Heptane 4.23641E-07 4.23641E-07
n-Octane 1.7021E-07 1.7021E-07
n-Nonane 2.89216E-07 2.89216E-07
n-Decane 5.11199E-08 5.11199E-08
n-Undecane 7.25204E-08 7.25204E-08
Dodecane 0 0
Water 29.1406 29.1406
Triethylene Glycol 0 0
Oxygen 0 0
Argon 0 0
Carbon Monoxide 0 0
Cyclopentane 8.73002E-07 8.73002E-07
Isohexane 0 0
3-Methylpentane 1.13896E-05 1.13896E-05
Neohexane 1.22758E-06 1.22758E-06
2,3-Dimethylbutane 6.283E-07 6.283E-07
Methylcyclohexane 4.61323E-06 4.61323E-06
Isooctane 0 0
Decane, 2-Methyl- 0 0
Toluene 9.56302E-05 9.56302E-05
m-Xylene 9.16838E-05 9.16838E-05
Ethylbenzene 2.89536E-05 2.89536E-05
Properties
Property Units Total Light Liquid
Temperature °F 85 85
Pressure psig 0.5 0.5
Mole Fraction Vapor 0 0
Mole Fraction Light Liquid 1 1
Molecular Weight Ib/Ibmol 18.0159 18.0159
Mass Density Ib/ft"3 62.1218 62.1218
Molar Flow Ibmol/h 806.015 806.015
Mass Flow Ib/h 14521.1 14521.1
Vapor Volumetric Flow ft*3/n 233.751 233.751

* User Specified Values
? Extrapolated or Approximate Values
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Process Streams Report
Stream: Produced Water

Phases Grouped by Columns

Client Name: Southwestern Energy Job: V1.0

Location: Charles Frye Pad Modified: 3:19 PM, 4/7/2015

Flowsheet: Charles Frye Pad Status: Solved 9:38 AM, 4/15/2015
Properties

Property Units Total Light Liquid

Liquid Volumetric Flow gpm 29.143 29.143

Std Vapor Volumetric Flow MMSCFD 7.34089 7.34089

Std Liquid Volumetric Flow sgpm 29.0304 29.0304

Specific Gravity 0.996036 0.996036

API Gravity 10.0152 10.0152

Enthalpy Btu/h -9.89151E+07 -9.89151E+07

Kinematic Viscosity cSt 0.833349 0.833349

Net Ideal Gas Heating Value Btu/ftA3 0.0518629 0.0518629

Net Liquid Heating Value Btu/lb -1058.61 -1058.61

Remarks

* User Specified Values
? Extrapolated or Approximate Values
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Process Streams Report
Stream: Reservoir Water

Phases Grouped by Columns

Client Name:

Southwestern Energy

Job: V1.0

Location:

Charles Frye Pad

Modified: 10:58 AM, 4/7/2015

Flowsheet:

Charles Frye Pad

Status: Solved 10:58 AM, 4/7/2015

Connections

From: --

[To: MIX-102

Composition

Mole Fraction

Total

Light Liquid

Nitrogen

Methane

CO2

Ethane

Propane

Isobutane

n-Butane

Isopentane

n-Pentane

n-Hexane

Methylcyclopentane

Benzene

Cyclohexane

n-Heptane

n-Octane

n-Nonane

n-Decane

n-Undecane

Dodecane

Water

Triethylene Glycol

Oxygen

Argon

Carbon Monoxide

Cyclopentane

Isohexane

3-Methylpentane

Neohexane

2,3-Dimethylbutane

Methylcyclohexane

Isooctane

Decane, 2-Methyl-

Toluene

m-Xylene

w| ow| | k| ow| | | | k| | | | k| k| k| k] k| k[ k[ k] k] k| k[ k| k| k| k| | k| | | k| H| H| *

Ethylbenzene
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Molar Flow

Total
Ibmol/h

Light Liquid
Ibmol/h

Nitrogen

Methane

C0o2

Ethane

Propane

Isobutane

n-Butane

Isopentane

n-Pentane

n-Hexane

Methylcyclopentane

Benzene

Cyclohexane

n-Heptane

n-Octane

n-Nonane

n-Decane

o I I I O I O O 2 ) Y I

n-Undecane

olo|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o

oO|o|o|o|o|o|0o|0o|0|0|0|o|o|o|o|o|o|o

* User Specified Values

? Extrapolated or Approximate Values
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Process Streams Report
Stream: Reservoir Water

Phases Grouped by Columns

Client Name: Southwestern Energy Job: V1.0
Location: Charles Frye Pad Modified: 10:58 AM, 4/7/2015
Flowsheet: Charles Frye Pad Status: Solved 10:58 AM, 4/7/2015
Total Light Liquid
Molar Flow Ibmol/h Ibmol/h
Dodecane 0 * 0
Water 809.874 * 809.874
Triethylene Glycol 0 * 0
Oxygen g ¥ 0
Argon 0 * 0
Carbon Monoxide 0 * 0
Cyclopentane 0 * 0
Isohexane 0 * 0
3-Methylpentane 0 * 0
Neohexane 0 * 0
2,3-Dimethylbutane 0 * 0
Methylcyclohexane 0 * 0
Isooctane 0 * 0
Decane, 2-Methyl- 0 * 0
Toluene 0 * 0
m-Xylene 0 * 0
Ethylbenzene 0 * 0
Total Light Liquid
Mass Fraction
Nitrogen 0 * 0
Methane 0 * 0
Cco2 0 * 0
Ethane 0 * 0
Propane 0 * 0
Isobutane 0 * 0
n-Butane 0.* 0
Isopentane 0 * 0
n-Pentane 0 * 0
n-Hexane 0 * 0
Methylcyclopentane 0 * 0
Benzene 0 * 0
Cyclohexane 0 * 0
n-Heptane 0> 0
n-Octane 0 * 0
n-Nonane 0 = 0
n-Decane 0 * 0
n-Undecane 0 * 0
Dodecane 0 * 0
Water 1* 1
Triethylene Glycol 0 * 0
Oxygen 0 * 0
Argon 0 * 0
Carbon Monoxide 0 * 0
Cyclopentane 0 * 0
Isohexane a * 0
3-Methylpentane 0 * 0
Neohexane 0 * 0
2,3-Dimethylbutane 0 * 0
Methylcyclohexane 0 * 0
Isooctane 0 * 0
Decane, 2-Methyl- 0 * 0
Toluene 0 * 0
m-Xylene 0 * 0
Ethylbenzene 0 * 0
Total Light Liquid
M Flow 1b/h Ib/h
Nitrogen 0 * 0
Methane 0 * 0

* User Specified Values
? Extrapolated or Approximate Values
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Process Streams Report
Stream: Reservoir Water

Phases Grouped by Columns

Client Name: Southwestern Energy

Job: V1.0

Location: Charles Frye Pad

Modified: 10:58 AM, 4/7/2015

Flowsheet:

Charles Frye Pad

Status: Solved 10:58 AM, 4/7/2015

Mass Flow

Total Light Liquid
Ib/h Ib/h

COo2

Ethane

Propane

Isobutane

n-Butane

Isopentane

n-Pentane

n-Hexane

Methylcyclopentane

Benzene

Cyclohexane

n-Heptane

n-Octane

n-Nonane

n-Decane

n-Undecane

Dodecane

Water

14590. 14590.

Triethylene Glycol

Oxygen

Argon

Carbon Monoxide

Cyclopentane

Isohexane

3-Methylpentane

Neohexane

2,3-Dimethylbutane

Methylcyclohexane

Isooctane

Decane, 2-Methyl-

Toluene

m-Xylene

F I B B o O I I O O I O O O O O Y I I A

Ethylbenzene
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Std. Liquid Volumetric Fraction

Total Light Liquid

Nitrogen

Methane

CcOo2

Ethane

Propane

Isobutane

n-Butane

Isopentane

n-Pentane

n-Hexane

Methylcyclopentane

Benzene

Cyclohexane

n-Heptane

n-Octane

n-Nonane

n-Decane

n-Undecane

Dodecane

Water

Triethylene Glycol

Oxygen

Argon

Carbon Monoxide

Cyclopentane

[=ll=ll=]l=ll=]Ellcl{e]lls][s]ls]llslls]l{e]l{e](e] (=] [a]{s]{s]{e]{e]{o]]le]
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o|o|o|o|o|=|O|o|0o|o|o|o|o|oO|o|o|o|o|o|o|o|o|o|o|e

* User Specified Values
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Process Streams Report
Stream: Reservoir Water

Phases Grouped by Columns

Client Name: Southwestern Energy Job: V1.0
Location: Charles Frye Pad Modified: 10:58 AM, 4/7/2015
Flowsheet: Charles Frye Pad Status: Solved 10:58 AM, 4/7/2015
Total Light Liquid
Std. Liquid Volumetric Fraction
Isohexane 0 * 0
3-Methylpentane 0 * 0
Neohexane 0 * 0
2,3-Dimethylbutane 0 * 0
Methylcyclohexane [ 0
Isooctane 0 * 0
Decane, 2-Methyl- 0 * 0
Toluene 0 * 0
m-Xylene 0 * 0
Ethylbenzene 0 * 0
Total Light Liquid
Volumetric Flow gpm gpm
Nitrogen 0 0
Methane 0 0
Cco2 0 0
Ethane 0 0
Propane 0 0
Isobutane 0 0
n-Butane 0 0
Isopentane 0 0
n-Pentane 0 0
n-Hexane 0 0
Methylcyclopentane 0 0
Benzene 0 0
Cyclohexane 0 0
n-Heptane 0 0
n-Octane 0 0
n-Nonane 0 0
n-Decane 0 0
n-Undecane 0 0
Dodecane 0 0
Water 29.6033 29.6033
Triethylene Glycol 0 0
Oxygen 0 0
Argon 0 0
Carbon Monoxide 0 0
Cyclopentane 0 0
Isohexane 0 0
3-Methylpentane 0 0
Neohexane 0 0
2,3-Dimethylbutane 0 0
Methylcyclohexane 0 0
Isooctane 0 0
Decane, 2-Methyl- 0 0
Toluene 0 0
m-Xylene 0 0
Ethylbenzene 0 0
Properties
Property Units Total Light Liquid
Temperature °F 150 * 150
Pressure psig 4230 * 4230
Mole Fraction Vapor 0 0
Mole Fraction Light Liquid 1 1
Molecular Weight Ib/Ibmol 18.0153 18.0153
Mass Density Ib/ft"3 61.4467 61.4467
Molar Flow Ibmol/h 809.874 809.874
Mass Flow Ib/h 14590.1 14590.1
Vapor Volumetric Flow ft"3/h 237.443 237.443

* User Specified Values
? Extrapolated or Approximate Values
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Process Streams Report
Stream: Reservoir Water

Phases Grouped by Columns

Client Name: Southwestern Energy Job: V1.0

Location: Charles Frye Pad Modified: 10:58 AM, 4/7/2015

Flowsheet: Charles Frye Pad Status: Solved 10:58 AM, 4/7/2015
Properties

Property Units Total Light Liquid

Liquid Volumetric Flow gpm 29.6033 29.6033

Std Vapor Volumetric Flow MMSCFD 7.37603 7.37603

Std Liquid Volumetric Flow sgpm 29.1667 29.1667

Specific Gravity 0.985212 0.985212

AP Gravity 9.5073 9.5073

Enthalpy Btu/h -9.82871E+07 -9.82871E+07

Kinematic Viscosity cSt 0.467278 0.467278

Net Ideal Gas Heating Value Btu/ft*3 0 0

Net Liquid Heating Value Btu/lb -1059.76 -1059.76

Remarks

* User Specified Values
? Extrapolated or Approximate Values
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Process Streams Report
Stream: Sales Gas

Phases Grouped by Columns

Client Name: Southwestern Energy Job: V1.0

Location: Charles Frye Pad Modified: 11:25 AM, 4/7/2015

Flowsheet: Charles Frye Pad Status: Solved 9:38 AM, 4/15/2015
Connections

From: GPU [To: MIX-101

Composition

Total Vapor
Mole Fraction
Nitrogen 0.00509241 0.00509241
Methane 0.710836 0.710836
CcO2 0.001453 0.001453
Ethane 0.175966 0.175966
Propane 0.069141 0.069141
Isobutane 0.00668619 0.00668619
n-Butane 0.0182349 0.0182349
Isopentane 0.0029561 0.0029561
n-Pentane 0.00406755 0.00406755
n-Hexane 0.000964448 0.000964448
Methylcyclopentane 7.74725E-05 7.74725E-05
Benzene 1.22742E-05 1.22742E-05
Cyclohexane 0.000108588 0.000108588
n-Heptane 0.000298454 0.000298454
n-Octane 0.000156453 0.000156453
n-Nonane 3.06158E-05 3.06158E-05
n-Decane 9.48879E-06 9.48879E-06
n-Undecane 6.20429E-06 6.20429E-06
Dodecane 0 0
Water 0.00167796 0.00167796
Triethylene Glycol 0 0
Oxygen 0 0
Argon 0 0
Carbon Monoxide 0 0
Cyclopentane 8.01408E-06 8.01408E-06
Isohexane 0 0
3-Methylpentane 0.000872727 0.000872727
Neohexane 0.00107079 0.00107079
2,3-Dimethylbutane 0.000122982 0.000122982
Methylcyclohexane 0.00011199 0.00011199
Isooctane 0 0
Decane, 2-Methyl- 0 0
Toluene 1.70511E-05 1.70511E-05
m-Xylene 1.55387E-05 1.55387E-05
Ethylbenzene 5.36858E-06 5.36858E-06

Total Vapor
Molar Flow Ilbmol/h Ibmol/h
Nitrogen 9.60642 9.60642
Methane 1340.94 1340.94
co2 2.74096 2.74096
Ethane 331.946 331.946
Propane 130.429 130.429
Isobutane 12.613 12.613
n-Butane 34.3986 34.3986
Isopentane 5.57644 5.57644
n-Pentane 7.6731 7.6731
n-Hexane 1.81935 1.81935
Methylcyclopentane 0.146146 0.146146
Benzene 0.0231543 0.0231543
Cyclohexane 0.204843 0.204843
n-Heptane 0.56301 0.56301
n-Octane 0.295136 0.295136
n-Nonane 0.0577543 0.0577543
n-Decane 0.0178999 0.0178999
n-Undecane 0.0117039 0.0117039

* User Specified Values

? Extrapolated or Approximate Values
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Process Streams Report
Stream: Sales Gas

Phases Grouped by Columns

Client Name: Southwestern Energy

Job: V1.0

Location: Charles Frye Pad

Modified: 11:25 AM, 4/7/2015

Flowsheet: Charles Frye Pad Status: Solved 9:38 AM, 4/15/2015
Total Vapor
Molar Flow Ibmol/h Ibmol/h
Dodecane 0 0
Water 3.16534 3.16534
Triethylene Glycol 0 0
Oxygen 0 0
Argon 0 0
Carbon Monoxide 0 0
Cyclopentane 0.0151179 0.0151179
Isohexane 0 0
3-Methylpentane 1.64633 1.64633
Neohexane 2.01997 2.01997
2,3-Dimethylbutane 0.231996 0.231996
Methylcyclohexane 0.21126 0.21126
Isooctane 0 0
Decane, 2-Methyl- 0 0
Toluene 0.0321656 0.0321656
m-Xylene 0.0293125 0.0293125
Ethylbenzene 0.0101274 0.0101274
Total Vapor
Mass Fraction
Nitrogen 0.00640207 0.00640207
Methane 0.511767 0.511767
CcOo2 0.00286974 0.00286974
Ethane 0.237454 0.237454
Propane 0.136824 0.136824
Isobutane 0.0174402 0.0174402
n-Butane 0.0475638 0.0475638
Isopentane 0.00957147 0.00957147
n-Pentane 0.0131702 0.0131702
n-Hexane 0.00372987 0.00372987
Methylcyclopentane 0.000292605 0.000292605
Benzene 4.30271E-05 4.30271E-05
Cyclohexane 0.000410127 0.000410127
n-Heptane 0.0013421 0.0013421
n-Octane 0.00080203 0.00080203
n-Nonane 0.000176219 0.000176219
n-Decane 6.05887E-05 6.05887E-05
n-Undecane 4.35217E-05 4.35217E-05
Dodecane 0 0
Water 0.00135661 0.00135661
Triethylene Glycol 0 0
Oxygen 0 0
Argon 0 0
Carbon Monoxide 0 0
Cyclopentane 2.52236E-05 2.52236E-05
Isohexane 0 0
3-Methylpentane 0.00337515 0.00337515
Neohexane 0.00414115 0.00414115
2,3-Dimethylbutane 0.000475615 0.000475615
Methylcyclohexane 0.000493469 0.000493469
Isooctane 0 0
Decane, 2-Methyl- 0 0
Toluene 7.0506E-05 7.0506E-05
m-Xylene 7.40333E-05 7.40333E-05
Ethylbenzene 2.55784E-05 2.55784E-05
Total Vapor
Mass Flow Ib/h Ib/h
Nitrogen 269.109 269.109
Methane 21511.9 21511.9

* User Specified Values
? Extrapolated or Approximate Values
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Process Streams Report
Stream: Sales Gas

Phases Grouped by Columns

Client Name: Southwestern Energy Job: V1.0
Location: Charles Frye Pad Modified: 11:25 AM, 4/7/2015
Flowsheet: Charles Frye Pad Status: Solved 9:38 AM, 4/15/2015
Total Vapor
Mass Flow Ib/h Ib/h
CO2 120.628 120.628
Ethane 9981.3 9981.3
Propane 5751.34 5751.34
Isobutane 733.093 733.093
n-Butane 1999.32 1999.32
Isopentane 402.333 402.333
n-Pentane 553.605 553.605
n-Hexane 156.784 156.784
Methylcyclopentane 12.2996 12.2996
Benzene 1.80863 1.80863
Cyclohexane 17.2395 17.2395
n-Heptane 56.4147 56.4147
n-Octane 33.713 33.713
n-Nonane 7.40728 7.40728
n-Decane 2.54682 2.54682
n-Undecane 1.82942 1.82942
Dodecane 0 0
Water 57.0245 57.0245
Triethylene Glycol 0 0
Oxygen 0 0
Argon 0 0
Carbon Monoxide 0 0
Cyclopentane 1.06026 1.06026
Isohexane 0 0
3-Methylpentane 141.873 141.873
Neohexane 174.072 174.072
2,3-Dimethylbutane 19.9923 19.9923
Methylcyclohexane 20.7428 20.7428
Isooctane 0 0
Decane, 2-Methyl- 0 0
Toluene 2.96369 2.96369
m-Xylene 3.11196 3.11196
Ethylbenzene 1.07518 1.07518
Total Vapor
Std. Liquid Volumetric Fraction
Nitrogen 0.00280631 0.00280631
Methane 0.603636 0.603636
Cco2 0.00124209 0.00124209
Ethane 0.235726 0.235726
Propane 0.0954155 0.0954155
Isobutane 0.0109595 0.0109595
n-Butane 0.0287963 0.0287963
Isopentane 0.00541524 0.00541524
n-Pentane 0.00738554 0.00738554
n-Hexane 0.00198659 0.00198659
Methylcyclopentane 0.000137343 0.000137343
Benzene 1.7204E-05 1.7204E-05
Cyclohexane 0.000185143 0.000185143
n-Heptane 0.000689723 0.000689723
n-Octane 0.000401482 0.000401482
n-Nonane 8.62959E-05 8.62959E-05
n-Decane 2.91723E-05 2.91723E-05
n-Undecane 2.06927E-05 2.06927E-05
Dodecane 0 0
Water 0.000479819 0.000479819
Triethylene Glycol 0 0
Oxygen 0 0
Argon 0 0
Carbon Monoxide 0 0
Cyclopentane 1.18976E-05 1.18976E-05

* User Specified Values

? Extrapolated or Approximate Values
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Process Streams Report

Stream: Sales Gas

Phases Grouped by Columns

Client Name: Southwestern Energy Job: V1.0
Location: Charles Frye Pad Modified: 11:25 AM, 4/7/2015
Flowsheet: Charles Frye Pad Status: Solved 9:38 AM, 4/15/2015
Total Vapor
Std. Liquid Volumetric Fraction
Isohexane 0 0
3-Methylpentane 0.00178435 0.00178435
Neohexane 0.0022402 0.0022402
2,3-Dimethylbutane 0.000252573 0.000252573
Methylcyclohexane 0.000225515 0.000225515
Isooctane 0 0
Decane, 2-Methyl- 0 0
Toluene 2.86034E-05 2.86034E-05
m-Xylene 3.01385E-05 3.01385E-05
Ethylbenzene 1.03785E-05 1.03785E-05
Total Vapor
Volumetric Flow ftA3/h ftA3/h
Nitrogen 244 477 244477
Methane 32472 32472
Cco2 63.6067 63.6067
Ethane 7231.55 7231.55
Propane 2587.11 2587.11
Isobutane 231.704 231.704
n-Butane 612.823 612.823
Isopentane 90.5302 90.5302
n-Pentane 122.338 122.338
n-Hexane 25.3788 25.3788
Methylcyclopentane 2.1498 2.1498
Benzene 0.355242 0.355242
Cyclohexane 2.9925 2.9925
n-Heptane 6.76886 6.76886
n-Octane 3.02184 3.02184
n-Nonane 0.470719 0.470719
n-Decane 0.111648 0.111648
n-Undecane 0.0485068 0.0485068
Dodecane 0 0
Water 74.8118 74.8118
Triethylene Glycol 0 0
Oxygen 0 0
Argon 0 0
Carbon Monoxide 0 0
Cyclopentane 0.242393 0.242393
Isohexane 0 0
3-Methylpentane 23.5968 23.5968
Neohexane 30.26 30.26
2,3-Dimethylbutane 3.38934 3.38934
Methylcyclohexane 2.74067 2.74067
Isooctane 0 0
Decane, 2-Methyl- 0 0
Toluene 0.428433 0.428433
m-Xylene 0.337182 0.337182
Ethylbenzene 0.119025 0.119025
Properties
Property Units Total Vapor
Temperature °F 70 * 70
Pressure psig 215 * 215
Mole Fraction Vapor 1 1
Mole Fraction Light Liquid 0 0
Molecular Weight Ib/lbmol 22.2827 22.2827
Mass Density Ib/ft"3 0.958963 0.958963
Molar Flow Ibmol/h 1886.42 1886.42
Mass Flow Ib/h 42034.6 42034.6
Vapor Volumetric Flow ft*3/h 43833.4 43833.4

* User Specified Values

? Extrapolated or Approximate Values
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Process Streams Report

Stream: Sales Gas

Phases Grouped by Columns

Client Name: Southwestern Energy Job: V1.0

Location: Charles Frye Pad Modified: 11:25 AM, 4/7/2015

Flowsheet: Charles Frye Pad Status: Solved 9:38 AM, 4/15/2015
Properties

Property Units Total Vapor

Liquid Volumetric Flow gpm 5464.94 5464.94

Std Vapor Volumetric Flow MMSCFD 17.1808 17.1808

Std Liquid Volumetric Flow sgpm 237.582 237.582

Specific Gravity 0.769362 0.769362

API Gravity

Enthalpy Btu/h -6.61807E+07 -6.61807E+07

Kinematic Viscosity cSt 0.691723 0.691723

Net Ideal Gas Heating Value Btu/ft*3 1210 1210

Net Liquid Heating Value Btu/lb 20531.1 20531.1

Remarks

* User Specified Values
? Extrapolated or Approximate Values
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Process Streams Report
Stream: Sales Oil

Phases Grouped by Columns

Client Name: Southwestern Energy Job: V1.0
Location: Charles Frye Pad Modified: 3:23 PM, 4/7/2015
Flowsheet: Charles Frye Pad Status: Solved 11:55 AM, 4/16/2015

Connections

From: Oil Tanks

[To: -

Composition

Total Light Liquid Heavy Liquid Mixed Liquid

Mole Fraction

Nitrogen 1.567798E-09 1.568278E-09 1.12992E-11 1.57798E-09
Methane 1.68976E-05 1.6949E-05 7.6867E-08 1.68976E-05
Cc0o2 1.20041E-06 1.20396E-06 4.0184E-08 1.20041E-06
Ethane 0.00215892 0.00216552 1.90036E-06 0.00215892
Propane 0.0349731 0.0350801 8.86821E-06 0.0349731
Isobutane 0.0225237 0.0225927 8.33546E-07 0.0225237
n-Butane 0.108585 0.108917 6.63138E-06 0.108585
Isopentane 0.0524918 0.0526524 7.75746E-07 0.0524918
n-Pentane 0.0966998 0.0969957 1.0852E-06 0.0966998
n-Hexane 0.0767692 0.0770041 1.08764E-07 0.0767692
Methylcyclopentane 0.00615833 0.00617718 7.08212E-08 0.00615833
Benzene 0.000969428 0.000972393 6.33802E-07 0.000969428
Cyclohexane 0.0107002 0.0107329 1.66622E-07 0.0107002
n-Heptane 0.0683248 0.0685339 2.82466E-08 0.0683248
n-Octane 0.110946 0.111286 1.11242E-08 0.110946
n-Nonane 0.0673008 0.0675068 6.62312E-09 0.0673008
n-Decane 0.0586629 0.0588424 1.38169E-09 0.0586629
n-Undecane 0.125248 0.125631 1.30659E-09 0.125248
Dodecane 0 0 0 0
Water 0.00362548 0.000576633 0.999977 0.00362548
Triethylene Glycol 0 0 0 0
Oxygen 0 0 0 0
Argon 0 0 0 0
Carbon Monoxide 0 0 0 0
Cyclopentane 0.000275309 0.000276151 1.29451E-08 0.000275309
Isohexane 0 0 0 0
3-Methylpentane 0.0564215 0.0565942 2.91066E-07 0.0564215
Neohexane 0.0414851 0.0416121 9.72505E-08 0.0414851
2,3-Dimethylbutane 0.00644661 0.00646634 2.50928E-08 0.00644661
Methylcyclohexane 0.0248843 0.0249604 7.15537E-08 0.0248843
Isooctane 0 0 0 0
Decane, 2-Methyl- 0 0 0 0
Toluene 0.0048068 0.0048215 7.06691E-07 0.0048068
m-Xylene 0.0151249 0.0151712 5.89413E-07 0.0151249
Ethylbenzene 0.00439997 0.00441343 1.90049E-07 0.00439997

Total Light Liquid Heavy Liquid Mixed Liquid

Molar Flow Ibmol/h Ibmol/h Ibmol/h Ibmol/h
Nitrogen 2.31986E-07 2.31981E-07 5.06761E-12 2.31986E-07
Methane 0.00248418 0.00248414 3.44742E-08 0.00248418
Cco2 0.000176478 0.00017646 1.80222E-08 0.000176478
Ethane 0.317392 0.317391 8.52296E-07 0.317392
Propane 5.14153 5.14153 3.97732E-06 5.14153
Isobutane 3.31131 3.31131 3.73838E-07 3.31131
n-Butane 15.9635 15.9635 2.97412E-06 15.9635
Isopentane 7.71703 7.71703 3.47916E-07 7.71703
n-Pentane 14.2162 14.2162 4.86705E-07 14.2162
n-Hexane 11.2862 11.2862 4.87797E-08 11.2862
Methylcyclopentane 0.905361 0.905361 3.17627E-08 0.905361
Benzene 0.14252 0.142519 2.84255E-07 0.14252
Cyclohexane 1.57308 1.57308 7.47288E-08 1.57308
n-Heptane 10.0447 10.0447 1.26683E-08 10.0447
n-Octane 16.3106 16.3106 4.98912E-09 16.3106
n-Nonane 9.89417 9.89417 2.97041E-09 9.89417
n-Decane 8.62427 8.62427 6.19677E-10 8.62427
n-Undecane 18.4132 18.4132 5.85997E-10 18.4132

* User Specified Values
? Extrapolated or Approximate Values
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Process Streams Report

Stream: Sales Oil

Phases Grouped by Columns

Client Name: Southwestern Energy Job: V1.0
Location: Charles Frye Pad Modified: 3:23 PM, 4/7/2015
Flowsheet: Charles Frye Pad Status: Solved 11:55 AM, 4/16/2015
Total Light Liquid Heavy Liquid Mixed Liquid
Molar Flow Ibmol/h Ibmol/h Ibmol/h Ibmol/h
Dodecane 0 0 0 0
Water 0.532996 0.0845146 0.448481 0.532996
Triethylene Glycol 0 0 0 0
Oxygen 0 0 0 0
Argon 0 0 0 0
Carbon Monoxide 0 0 0 0
Cyclopentane 0.0404743 0.0404743 5.80579E-09 0.0404743
Isohexane 0 0 0 0
3-Methylpentane 8.29476 8.29476 1.30541E-07 8.29476
Neohexane 6.0989 6.0989 4.36161E-08 6.0989
2,3-Dimethylbutane 0.947743 0.947743 1.12539E-08 0.947743
Methylcyclohexane 3.65834 3.65834 3.20912E-08 3.65834
Isooctane 0 0 0 0
Decane, 2-Methyl- 0 0 0 0
Toluene 0.706667 0.706666 3.16945E-07 0.706667
m-Xylene 2.22357 [ 2.22357 2.64347E-07 2.22357
Ethylbenzene 0.646857 0.646857 8.52353E-08 0.646857
Total Light Liquid Heavy Liquid Mixed Liquid
Mass Fraction
Nitrogen 4.50088E-10 4.50331E-10 1.75692E-11 4.50088E-10
Methane 2.7601E-06 2.76161E-06 6.84461E-08 2.7601E-06
CcOo2 5.37907E-07 5.38163E-07 9.81608E-08 5.37907E-07
Ethane 0.000660977 0.000661345 3.17171E-06 0.000660977
Propane 0.0157021 0.0157109 2.17055E-05 0.0157021
Isobutane 0.0133295 0.0133369 2.68911E-06 0.0133295
n-Butane 0.0642602 0.0642962 2.13936E-05 0.0642602
Isopentane 0.0385612 0.0385828 3.10661E-06 0.0385612
n-Pentane 0.071037 0.0710768 4.34589E-06 0.071037
n-Hexane 0.0673597 0.0673974 5.20242E-07 0.0673597
Methylcyclopentane 0.00527711 0.00528006 3.30829E-07 0.00527711
Benzene 0.000771014 0.000771444 2.74795E-06 0.000771014
Cyclohexane 0.00916906 0.0091742 7.78349E-07 0.00916906
n-Heptane 0.0697083 0.0697473 1.57101E-07 0.0697083
n-Octane 0.129038 0.12911 7.05312E-08 0.129038
n-Nonane 0.0878871 0.0879363 4.71493E-08 0.0878871
n-Decane 0.084985 0.0850326 1.09118E-08 0.084985
n-Undecane 0.199334 0.199446 1.1336E-08 0.199334
Dodecane 0 0 0 0
Water 0.000665022 0.000105508 0.999928 0.000665022
Triethylene Glycol 0 0 0 0
Oxygen 0 0 0 0
Argon 0 0 0 0
Carbon Monoxide 0 0 0 0
Cyclopentane 0.000196595 0.000196705 5.03926E-08 0.000196595
Isohexane 0 0 0 0
3-Methylpentane 0.049506 0.0495337 1.39223E-06 0.049506
Neohexane 0.0364003 0.0364207 4.65171E-07 0.0364003
2,3-Dimethylbutane 0.00565646 0.00565962 1.20024E-07 0.00565646
Methylcyclohexane 0.0248774 0.0248913 3.8996E-07 0.0248774
Isooctane 0 0 0 0
Decane, 2-Methyl- 0 0 0 0
Toluene 0.00450948 0.004512 3.61416E-06 0.00450948
m-Xylene 0.0163495 0.0163586 3.47327E-06 0.0163495
Ethylbenzene 0.00475621 0.00475887 1.11991E-06 0.00475621
Total Light Liquid Heavy Liquid Mixed Liquid
Mass Flow Ib/h Ib/h Ib/h Ib/h
Nitrogen 6.4987E-06 6.49856E-06 1.41961E-10 6.4987E-06
Methane 0.0398523 0.0398518 5.53051E-07 0.0398523

* User Specified Values

? Extrapolated or Approximate Values
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Process Streams Report

Stream: Sales Oil

Phases Grouped by Columns

Client Name:

Southwestern Energy

Job: V1.0

Location: Charles Frye Pad

Modified: 3:23 PM, 4/7/2015

Flowsheet: Charles Frye Pad Status: Solved 11:55 AM, 4/16/2015
Total Light Liquid Heavy Liquid Mixed Liquid
Mass Flow Ib/h Ib/h Ib/h Ib/h
c0o2 0.00776669 0.0077659 7.93149E-07 0.00776669
Ethane 9.54367 9.54364 2.56277E-05 9.54367
Propane 226.719 226.719 0.000175382 226.719
Isobutane 192.461 192.46 2.17283E-05 192.461
n-Butane 927.836 927.835 0.000172862 927.836
Isopentane 556.774 556.774 2.51017E-05 556.774
n-Pentane 1025.68 1025.68 3.51152E-05 1025.68
n-Hexane 972.589 972.589 4.20361E-06 972.589
Methylcyclopentane 76.1947 76.1947 2.67313E-06 76.1947
Benzene 11.1325 11.1324 2.22037E-05 11.1325
Cyclohexane 132.39 132.39 6.28914E-06 132.39
n-Heptane 1006.5 1006.5 1.26939E-06 1006.5
n-Octane 1863.14 1863.14 5.69899E-07 1863.14
n-Nonane 1268.98 1268.98 3.80971E-07 1268.98
n-Decane 1227.08 1227.08 8.81686E-08 1227.08
n-Undecane 2878.13 2878.13 9.15962E-08 2878.13
Dodecane 0 0 0 0
Water 9.60207 1.52255 8.07952 9.60207
Triethylene Glycol 0 0 0 0
Oxygen 0 0 0 0
Argon 0 0 0 0
Carbon Monoxide 0 0 0 0
Cyclopentane 2.83858 2.83858 4.07177E-07 2.83858
Isohexane 0 0 0 0
3-Methylpentane 714.804 714.804 1.12494E-05 714.804
Neohexane 525.575 525.575 3.75863E-06 525.575
2,3-Dimethylbutane 81.6721 81.6721 9.6981E-07 81.6721
Methylcyclohexane 359.198 359.198 3.15091E-06 359.198
Isooctane 0 0 0 0
Decane, 2-Methyl- 0 0 0 0
Toluene 65.1112 65.1111 2.92028E-05 65.1112
m-Xylene 236.066 236.066 2.80644E-05 236.066
Ethylbenzene 68.6736 68.6736 9.049E-06 68.6736
Total Light Liquid Heavy Liquid Mixed Liquid
Std. Liquid Volumetric Fraction
Nitrogen 3.84232E-10 3.84372E-10 2.17732E-11 3.84232E-10
Methane 6.34028E-06 6.34264E-06 2.28248E-07 6.34028E-06
cOo2 4.53418E-07 4.53547E-07 1.20117E-07 4.53418E-07
Ethane 0.00127789 0.00127838 8.90176E-06 0.00127789
Propane 0.0213254 0.0213336 4.27938E-05 0.0213254
Isobutane 0.0163129 0.0163192 4.77752E-06 0.0163129
n-Butane 0.0757676 0.0757968 3.66183E-05 0.0757676
Isopentane 0.0424883 0.0425047 4.96912E-06 0.0424883
n-Pentane 0.0775809 0.0776108 6.89005E-06 0.0775809
n-Hexane 0.0698709 0.0698979 7.83385E-07 0.0698709
Methylcyclopentane 0.00482393 0.00482579 4.39019E-07 0.00482393
Benzene 0.000600385 0.000600616 3.10635E-06 0.000600385
Cyclohexane 0.00806113 0.00806424 9.93389E-07 0.00806113
n-Heptane 0.0697679 0.0697948 2.28257E-07 0.0697679
n-Octane 0.125798 0.125846 9.98187E-08 0.125798
n-Nonane 0.0838193 0.0838516 6.52781E-08 0.0838193
n-Decane 0.0796898 0.0797205 1.48536E-08 0.0796898
n-Undecane 0.184575 0.184646 1.52379E-08 0.184575
Dodecane 0 0 0 0
Water 0.000458078 7.26632E-05 0.999876 0.000458078
Triethylene Glycol 0 0 0 0
Oxygen 0 0 0 0
Argon 0 0 0 0
Carbon Monoxide 0 0 0 0
Cyclopentane 0.000180595 0.000180664 6.72006E-08 0.000180595

* User Specified Values
? Extrapolated or Approximate Values
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Process Streams Report

Stream: Sales Oil

Phases Grouped by Columns

Client Name: Southwestern Energy Job: V1.0
Location: Charles Frye Pad Modified: 3:23 PM, 4/7/2015
Flowsheet: Charles Frye Pad Status: Solved 11:55 AM, 4/16/2015
Total Light Liquid Heavy Liquid Mixed Liquid
Std. Liquid Volumetric Fraction
Isohexane 0 0 0 0
3-Methylpentane 0.0509714 0.0509911 2.08091E-06 0.0509714
Neohexane 0.0383489 0.0383637 7.11433E-07 0.0383489
2,3-Dimethylbutane 0.00585001 0.00585226 1.802E-07 0.00585001
Methylcyclohexane 0.0221412 0.0221497 5.03836E-07 0.0221412
Isooctane 0 0 0 0
Decane, 2-Methyl- 0 0 0 0
Toluene 0.00356287 0.00356424 4.14529E-06 0.00356287
m-Xylene 0.0129622 0.0129672 3.9975E-06 0.0129622
Ethylbenzene 0.00375842 0.00375987 1.2847E-06 0.00375842
Total Light Liquid Heavy Liquid Mixed Liquid
Volumetric Flow gpm gpm gpm gpm
Nitrogen 2.23514E-08 2.2351E-08 3.842E-13 2.23514E-08
Methane 0.000245413 0.000245411 2.73468E-09 0.000245413
Cco2 1.01867E-05 1.01854E-05 1.25377E-09 1.01867E-05
Ethane 0.0403051 0.040305 8.64601E-08 0.0403051
Propane 0.849888 0.849887 5.05683E-07 0.849888
Isobutane 0.679735 0.679735 5.72588E-08 0.679735
n-Butane 3.17838 3.17838 4.49737E-07 3.17838
Isopentane 1.80237 1.80237 6.07811E-08 1.80237
n-Pentane 3.29341 3.29341 8.51867E-08 3.29341
n-Hexane 2.97472 2.97472 9.68995E-09 2.97472
Methylcyclopentane 0.205194 0.205194 5.58599E-09 0.205194
Benzene 0.0250318 0.0250318 4.16554E-08 0.0250318
Cyclohexane 0.341939 0.341939 1.27833E-08 0.341939
n-Heptane 2.97998 2.97998 2.83043E-09 2.97998
n-Octane 5.33218 5.33218 1.23051E-09 5.33218
n-Nonane 3.53823 3.53823 8.03045E-10 3.53823
n-Decane 3.36307 3.36307 1.82896E-10 3.36307
n-Undecane 7.75892 7.75892 1.87407E-10 7.75892
Dodecane 0 0 0 0
Water 0.0141879 -0.00202691 0.0162148 0.0141879
Triethylene Glycol 0 0 0 0
Oxygen 0 0 0 0
Argon 0 0 0 0
Carbon Monoxide 0 0 0 0
Cyclopentane 0.00762033 0.00762033 8.72977E-10 0.00762033
Isohexane 0 0 0 0
3-Methylpentane 217775 217775 2.57023E-08 217775
Neohexane 1.63962 1.63962 8.63983E-09 1.63962
2,3-Dimethylbutane 0.249903 0.249903 2.20965E-09 0.249903
Methylcyclohexane 0.939639 0.939639 6.33566E-09 0.939639
Isooctane 0 0 0 0
Decane, 2-Methyl- 0 0 0 0
Toluene 0.148524 0.148524 5.42231E-08 0.148524
m-Xylene 0.540885 0.540885 5.16823E-08 0.540885
Ethylbenzene 0.15706 0.15706 1.65754E-08 0.15706
Properties
Property Units Total Light Liquid Heavy Liquid Mixed Liquid
Temperature EF 85 * 85 85 85
Pressure psig 0.5 0.5 0.5 0.5
Mole Fraction Vapor 0 0 0 0
Mole Fraction Light Liquid 0.996949 1 0 0.996949
Molecular Weight Ib/Ibmol 98.2133 98.4587 18.0162 98.2133
Mass Density Ib/ft"3 42.6185 42.611 62.1221 42.6185
Molar Flow Ibmol/h 147.014 146.566 0.448492 147.014
Mass Flow Ib/h 14438.7 14430.7 8.0801 14438.7
Vapor Volumetric Flow ft*3/h 338.79 338.66 0.130068 338.79

* User Specified Values
? Extrapolated or Approximate Values
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Process Streams Report
Stream: Sales Oil

Phases Grouped by Columns

Client Name: Southwestern Energy Job: V1.0
Location: Charles Frye Pad Modified: 3:23 PM, 4/7/2015
Flowsheet: Charles Frye Pad Status: Solved 11:55 AM, 4/16/2015
Properties
Property Units Total Light Liquid Heavy Liquid Mixed Liquid
Liquid Volumetric Flow gpm 42.2388 42.2226 0.0162163 42.2388
Std Vapor Volumetric Flow MMSCFD 1.33895 1.33486 0.0040847 1.33895
Std Liquid Volumetric Flow sgpm 41.9038 41.8877 0.0161535 41.9038
Specific Gravity 0.683328 0.683208 0.996041 0.683328
API Gravity 71.882 71.9161 10.0145 71.882
Enthalpy Btu/h -1.35828E+07 -1.35278E+07 -55039.6 -1.35828E+07
Kinematic Viscosity cSt 0.565849 0.565747 0.833387 0.565849
Net Ideal Gas Heating Value Btu/ft*3 4979.43 4994.67 0.0661532 4979.43
Net Liquid Heating Value Btu/lb 19081.4 19092.6 -1058.3 19081.4

Remarks
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Process Streams Report
Stream: Test Separator Gas

Phases Grouped by Columns

Client Name: Southwestern Energy Job: V1.0

Location: Charles Frye Pad Modified: 10:56 AM, 4/7/2015

Flowsheet: Charles Frye Pad Status: Solved 10:56 AM, 4/7/2015
Connections

From: - [To: MIX-102

Composition

Total Vapor Light Liquid
Mole Fraction
Nitrogen 0.00513133 * 0.00513243 0.000255793
Methane 0.714456 * 0.714594 0.100947
CcOo2 0.00149039 * 0.00149061 0.000485624
Ethane 0.174955 * 0.174968 0.117211
Propane 0.0680377 _* 0.0680215 0.140222
Isobutane 0.00668174 * 0.00667637 0.0305585
n-Butane 0.0182848 * 0.0182626 0.116612
Isopentane 0.00316082 * 0.00315145 0.0448197
n-Pentane 0.00440114 * 0.00438424 0.079528
n-Hexane 0.00107028 * 0.00105777 0.0566534
Methylcyclopentane 8.00208E-05 *| 7.90815E-05 0.00425539
Benzene 1.00026E-05 *| 9.88822E-06 0.000518452
Cyclohexane 0.000100026 *| 9.86112E-05 0.0063889
n-Heptane 0.000250065 *| 0.000242714 0.0329256
n-Octane 0.000220057 *| 0.000202946 0.0762813
n-Nonane 6.00156E-05 *| 4.84633E-05 0.0514124
n-Decane 2.00052E-05 *| 1.25959E-05 0.0329557
n-Undecane 1.00026E-05 *| 3.70724E-06 0.0279941
Dodecane o~ 0 0
Water 0 * 0 0
Triethylene Glycol 0 * 0 0
Oxygen 0 * 0 0
Argon 0 * 0 0
Carbon Monoxide 0= 0 0
Cyclopentane 3.00078E-05 *| 2.98439E-05 0.00075854
Isohexane 0 * 0 0
3-Methylpentane 0.00103027 * 0.00102025 0.0455421
Neohexane 0.000290075 *| 0.000288304 0.00816453
2,3-Dimethylbutane 9.00234E-05 *| 8.92988E-05 0.00331112
Methylcyclohexane 0.000110029 *| 0.000106803 0.0144478
Isooctane 0~ 0 0
Decane, 2-Methyl- 0 * 0 0
Toluene 2.00052E-05 *| 1.92867E-05 0.00321395
m-Xylene 1.00026E-05 *| 8.98412E-06 0.00453733
Ethylbenzene 0 * 0 0

Total Vapor Light Liquid
Molar Flow Ibmol/h Ibmol/h Ibmol/h
Nitrogen 9.57798 * 9.57787 0.000107385
Methane 1333.58 * 1333.54 0.042379
co2 2.78191 * 2.7817 0.000203871
Ethane 326.566 * 326.517 0.0492064
Propane 126.997 * 126.938 0.058867
Isobutane 12,4719 * 12.4591 0.0128288
n-Butane 34.1297 * 34.0808 0.048955
Isopentane 5.89989 * 5.88107 0.0188159
n-Pentane 8.21503 * 8.18164 0.0333868
n-Hexane 1.99775 * 1.97396 0.0237838
Methylcyclopentane 0.149364 * 0.147578 0.00178647
Benzene 0.0186705 * 0.0184529 0.000217653
Cyclohexane 0.186705 * 0.184023 0.00268214
n-Heptane 0.466763 * 0.452941 0.0138226
n-Octane 0.410752 * 0.378728 0.0320238
n-Nonane 0.112023 * 0.0904396 0.0215836
n-Decane 0.0373411 * 0.0235058 0.0138352
n-Undecane 0.0186705 * 0.00691826 0.0117523

* User Specified Values
? Extrapolated or Approximate Values
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Process Streams Report
Stream: Test Separator Gas

Phases Grouped by Columns

Client Name: Southwestern Energy Job: V1.0
Location: Charles Frye Pad Modified: 10:56 AM, 4/7/2015
Flowsheet: Charles Frye Pad Status: Solved 10:56 AM, 4/7/2015
Total Vapor Light Liquid
Molar Flow Ibmol/h Ibmol/h Ibmol/h
Dodecane 0 * 0 0
Water 0 * 0 0
Triethylene Glycol 0 * 0 0
Oxygen 0 * 0 0
Argon 0 * 0 0
Carbon Monoxide 0 * 0 0
Cyclopentane 0.0560116 * 0.0556931 0.000318444
Isohexane 0 * 0 0
3-Methylpentane 1.92306 * 1.90395 0.0191192
Neohexane 0.541445 * 0.538018 0.00342757
2,3-Dimethylbutane 0.168035 * 0.166645 0.00139005
Methylcyclohexane 0.205376 * 0.19931 0.00606537
Isooctane 0 * 0 0
Decane, 2-Methyl- 0 * 0 0
Toluene 0.0373411 * 0.0359918 0.00134926
m-Xylene 0.0186705 * 0.0167657 0.00190483
Ethylbenzene 0 * 0 0
Total Vapor Light Liquid
Mass Fraction
Nitrogen 0.00646446 * 0.00646893 0.000103053
Methane 0.515445 * 0.515791 0.02329
CcO2 0.00294972 * 0.00295158 0.000307362
Ethane 0.236583 * 0.236714 0.0506862
Propane 0.134921 * 0.134954 0.0889233
Isobutane 0.0174649 * 0.0174593 0.0255434
n-Butane 0.0477933 * 0.0477583 0.0974738
Isopentane 0.0102557 * 0.0102302 0.0465052
n-Pentane 0.0142801 * 0.014232 0.0825187
n-Hexane 0.00414778 * 0.00410128 0.0702122
Methylcyclopentane 0.00030286 *| 0.000299448 0.00515046
Benzene 3.561371E-05 *| 3.47519E-05 0.000582411
Cyclohexane 0.000378575 *| 0.000373399 0.00773272
n-Heptane 0.00112685 * 0.00109425 0.0474475
n-Octane 0.00113044 * 0.00104304 0.125313
n-Nonane 0.000346158 * 0.00027966 0.0948301
n-Decane 0.000128005 *| 8.06348E-05 0.0674347
n-Undecane 7.03122E-05 *| 2.60721E-05 0.0629292
Dodecane 0 * 0 0
Water 0 * 0 0
Triethylene Glycol 0~ 0 0
Oxygen 0 * 0 0
Argon 0 * 0 0
Carbon Monoxide 0 * 0 0
Cyclopentane 9.46437E-05 *| 9.41719E-05 0.000765075
Isohexane 0 * 0 0
3-Methylpentane 0.00399272 * 0.00395581 0.0564417
Neohexane 0.00112416 * 0.00111783 0.0101185
2,3-Dimethylbutane 0.000348879 *| 0.000346236 0.00410357
Methylcyclohexane 0.000485838 *| 0.000471821 0.0204012
Isooctane 0 * 0 0
Decane, 2-Methyl- 0 * 0 0
Toluene 8.28933E-05 *| 7.99543E-05 0.00425876
m-Xylene 4.77562E-05 *| 4.29142E-05 0.00692764
Ethylbenzene 0 > 0 0
Total Vapor Light Liquid
Mass Flow Ib/h Ib/h Ib/h
Nitrogen 268.312 * 268.309 0.00300823
Methane 213939 * 21393.2 0.679863

* User Specified Values
? Extrapolated or Approximate Values
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Process Streams Report

Stream: Test Separator Gas

Phases Grouped by Columns

Client Name: Southwestern Energy Job: V1.0
Location: Charles Frye Pad Modified: 10:56 AM, 4/7/2015
Flowsheet: Charles Frye Pad Status: Solved 10:56 AM, 4/7/2015
Total Vapor Light Liquid
Mass Flow Ib/h Ib/h Ib/h
COo2 12243 * 122.421 0.00897226
Ethane 9819.53 * 9818.05 1.47959
Propane 5600.01 * 5597.41 2.59578
Isobutane 724.895 * 724.149 0.745641
n-Butane 1983.69 * 1980.85 2.84537
Isopentane 425.67 * 424.312 1.35754
n-Pentane 592.704 * 590.296 2.40882
n-Hexane 172157 * 170.107 2.04958
Methylcyclopentane 12.5704 * 12.4201 0.150348
Benzene 1.45839 * 1.44139 0.0170012
Cyclohexane 15713 * 15.4873 0.225727
n-Heptane 46.7706 * 45.3855 1.38505
n-Octane 46.9195 * 43.2615 3.65804
n-Nonane 14.3675 * 11.5993 2.7682
n-Decane 5.31295 * 3.34445 1.9685
n-Undecane 2.91836 * 1.08138 1.83698
Dodecane Q7 0 0
Water 0 * 0 0
Triethylene Glycol 0 * 0 0
Oxygen 0 * 0 0
Argon 0 * 0 0
Carbon Monoxide 0 ™ 0 0
Cyclopentane 3.92825 * 3.90592 0.0223334
Isohexane 0 * 0 0
3-Methylpentane 165.721 * 164.073 1.6476
Neohexane 46.6592 * 46.3639 0.295372
2,3-Dimethylbutane 14.4805 * 14.3607 0.119788
Methylcyclohexane 20.165 * 19.5695 0.595534
Isooctane [ 0 0
Decane, 2-Methyl- 0 * 0 0
Toluene 3.44055 * 3.31623 0.124318
m-Xylene 1.98216 * 1.77993 0.202226
Ethylbenzene 0 * 0 0
Total Vapor Light Liquid
Std. Liquid Volumetric Fraction
Nitrogen 0.00282821 * 0.00282933 7.80408E-05
Methane 0.606806 * 0.607034 0.0474593
CcOo2 0.00127426 * 0.00127468 0.000229831
Ethane 0.23441 * 0.23447 0.0869292
Propane 0.093908 * 0.0939026 0.107132
Isobutane 0.010954 * 0.0109471 0.0277309
n-Butane 0.0288797 * 0.02885 0.101952
Isopentane 0.0057912 * 0.00577507 0.0454557
n-Pentane 0.00799254 * 0.00796329 0.0799447
n-Hexane 0.00220494 * 0.00217957 0.0646065
Methylcyclopentane 0.000141883 *| 0.000140243 0.00417656
Benzene 1.40222E-05 *| 1.38644E-05 0.000402313
Cyclohexane 0.000170572 * 0.00016819 0.00603074
n-Heptane 0.000577989 *| 0.000561101 0.0421261
n-Octane 0.00056479 *| 0.000520968 0.108373
n-Nonane 0.000169191 *| 0.000136649 0.0802292
n-Decane 6.15137E-05 *| 3.87381E-05 0.0560933
n-Undecane 3.33662E-05 *| 1.23687E-05 0.0516905
Dodecane 0 * 0 0
Water 0 * 0 0
Triethylene Glycol 0 * 0 0
Oxygen 0~ 0 0
Argon 0 * 0 0
Carbon Monoxide 0 * 0 0
Cyclopentane 4.45562E-05 *| 4.43209E-05 0.000623453
* User Specified Values ProMax 3.2.13116.0 Licensed to Trinity Consultants, Inc. and Affiliates
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Process Streams Report

Stream: Test Separator Gas

Phases Grouped by Columns
Client Name: Southwestern Energy Job: V1.0
Location: Charles Frye Pad Modified: 10:56 AM, 4/7/2015
Flowsheet: Charles Frye Pad Status: Solved 10:56 AM, 4/7/2015

Total Vapor Light Liquid
Std. Liquid Volumetric Fraction
Isohexane 0~ 0 0
3-Methylpentane 0.00210679 * 0.00208669 0.0515509
Neohexane 0.000606962 *| 0.000603365 0.00945655
2,3-Dimethylbutane 0.000184914 *| 0.000183459 0.00376479
Methylcyclohexane 0.000221601 *| 0.000215144 0.0161071
Isooctane 0 * 0 0
Decane, 2-Methyl- 0 * 0 0
Toluene 3.35642E-05 *| 3.23646E-05 0.00298486
m-Xylene 1.94039E-05 *| 1.74314E-05 0.00487223
Ethylbenzene 0 * 0 0

Total Vapor Light Liquid
Volumetric Flow ftA3/h ftA3/h gpm
Nitrogen 145.481 145.481 1.31009E-05
Methane 18584.6 18584.6 0.00504907
CcO2 35.9408 35.9406 1.59108E-05
Ethane 3756.03 3755.98 0.00691099
Propane 1214.17 1214.09 0.0102115
Isobutane 101.264 101.243 0.00268193
n-Butane 257.636 257.556 0.00989805
Isopentane 35.2939 35.2589 0.00437535
n-Pentane 46.768 46.7063 0.00769556
n-Hexane 7.43111 7.38171 0.0061598
Methylcyclopentane 0.658505 0.655344 0.000394104
Benzene 0.0930515 0.0927538 3.71133E-05
Cyclohexane 0.798672 0.794155 0.000563123
n-Heptane 0.865401 0.833366 0.00399398
n-Octane 0.117481 0.036175 0.0101369
n-Nonane -0.1178 -0.177497 0.00744267
n-Decane -0.0485117 -0.0901179 0.00518727
n-Undecane -0.00259842 -0.0407315 0.00475426
Dodecane 0 0 0
Water 0 0 0
Triethylene Glycol 0 0 0
Oxygen 0 0 0
Argon 0 0 0
Carbon Monoxide 0 0 0
Cyclopentane 0.319514 0.31904 5.90637E-05
Isohexane 0 0 0
3-Methylpentane 7.8702 7.83069 0.00492701
Neohexane 2.57176 2.5645 0.000905278
2,3-Dimethylbutane 0.734809 0.731926 0.000359457
Methylcyclohexane 0.553845 0.541871 0.00149291
Isooctane 0 0 0
Decane, 2-Methyl- 0 0 0
Toluene 0.111369 0.109189 0.000271784
m-Xylene 0.0245282 0.0209889 0.000441254
Ethylbenzene 0 0 0

Properties

Property Units Total Vapor Light Liquid
Temperature "E 83 * 83 83
Pressure psig 390 * 390 390
Mole Fraction Vapor 0.999775 1 0
Mole Fraction Light Liquid 0.000224912 0 1
Molecular Weight Ib/Ibmol 22.2364 22.2257 69.5338
Mass Density Ib/ft*3 1.71517 1.71402 38.7265
Molar Flow Ibmol/h 1866.57 1866.15 0.419812
Mass Flow Ib/h 41505.7 41476.5 29.1912
Vapor Volumetric Flow ftA3/h 24199.2 24198.5 0.753778

* User Specified Values

? Extrapolated or Approximate Values
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Process Streams Report

Stream: Test Separator Gas

Phases Grouped by Columns

Client Name: Southwestern Energy Job: V1.0

Location: Charles Frye Pad Modified: 10:56 AM, 4/7/2015

Flowsheet: Charles Frye Pad Status: Solved 10:56 AM, 4/7/2015
Properties

Property Units Total Vapor Light Liquid

Liquid Volumetric Flow gpm 3017.04 3016.95 0.0939775

Std Vapor Volumetric Flow MMSCFD 17 16.9962 0.0038235

Std Liquid Volumetric Flow sgpm 235.044 234.948 0.0955013

Specific Gravity 0.767395 0.620925

API Gravity 91.3767

Enthalpy Btu/h -6.52631E+07 -6.52331E+07 -30033.8

Kinematic Viscosity cSt 0.407711 0.348456

Net Ideal Gas Heating Value Btu/ft*3 1209.23 1208.7 3566.87

Net Liquid Heating Value Btu/lb 20562.8 20563.6 19311.7

Remarks

* User Specified Values
? Extrapolated or Approximate Values
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Process Streams Report
Stream: Test Separator Oil

Phases Grouped by Columns

' Client Name: Southwestern Energy Job: V1.0
Location: Charles Frye Pad Modified: 11:12 AM, 4/7/2015
Flowsheet: Charles Frye Pad Status: Solved 11:12 AM, 4/7/2015
Connections
From: -- [To: MIX-102

Composition

Total Light Liquid
Mole Fraction
Nitrogen 0.00026 * 0.00026
Methane 0.08861 * 0.08861
CO2 0.00013 * 0.00013
Ethane 0.09965 * 0.09965
Propane 0.11788 * 0.11788
Isobutane 0.0248 * 0.0248
n-Butane 0.09597 * 0.09597
Isopentane 0.03603 * 0.03603
n-Pentane 0.06541 * 0.06541
n-Hexane 0.05195 * 0.05195
Methylcyclopentane 0.00422 * 0.00422
Benzene 0.00069 * 0.00069
Cyclohexane 0.00744 * 0.00744
n-Heptane 0.04738 * 0.04738
n-Octane 0.07566 * 0.07566
n-Nonane 0.04597 * 0.04597
n-Decane 0.0402 * 0.0402
n-Undecane 0.08599 * 0.08599
Dodecane 0 * 0
Water 0 * 0
Triethylene Glycol 0 * 0
Oxygen 0 * 0
Argon 0 * 0
Carbon Monoxide 0 * 0
Cyclopentane 0 * 0
Isohexane 0 * 0
3-Methylpentane 0.03753 * 0.03753
Neohexane 0.03558 * 0.03558
2,3-Dimethylbutane 0.00474 * 0.00474
Methylcyclohexane 0.01712 * 0.01712
Isooctane 0 * 0
Decane, 2-Methyl- 0 * 0
Toluene 0.00328 * 0.00328
m-Xylene 0.01044 * 0.01044
Ethylbenzene 0.00307 * 0.00307

Total Light Liquid
Molar Flow Ibmol/h Ibmol/h
Nitrogen 0.0556531 * 0.0556531
Methane 18.967 * 18.967
CcO2 0.0278266 * 0.0278266
Ethane 21.3301 * 21.3301
Propane 25.2323 * 25.2323
Isobutane 5.30845 * 5.30845
n-Butane 20.5424 * 20.5424
Isopentane 7.71224 * 7.71224
n-Pentane 14.001 * 14.001
n-Hexane 11.1199 * 11.1199
Methylcyclopentane 0.903293 * 0.903293
Benzene 0.147695 * 0.147695
Cyclohexane 1.569254 * 1.59254
n-Heptane 10.1417 * 10.1417
n-Octane 16.1951 * 16.1951
n-Nonane 9.8399 * 9.8399
n-Decane 8.60483 * 8.60483
n-Undecane 18.4062 * 18.4062

* User Specified Values

? Extrapolated or Approximate Values
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Process Streams Report
Stream: Test Separator Oil

Phases Grouped by Columns

Client Name: Southwestern Energy Job: V1.0
Location: Charles Frye Pad Modified: 11:12 AM, 4/7/2015
Flowsheet: Charles Frye Pad Status: Solved 11:12 AM, 4/7/2015
Total Light Liquid
Molar Flow Ibmol/h Ibmol/h
Dodecane 0 * 0
Water 0 * 0
Triethylene Glycol 0 * 0
Oxygen 0 * 0
Argon 0 * 0
Carbon Monoxide 0 7 0
Cyclopentane 0 * 0
Isohexane 0 * 0
3-Methylpentane 8.03331 * 8.03331
Neohexane 7.61692 * 7.61592
2,3-Dimethylbutane 1.0146 * 1.0146
Methylcyclohexane 3.66454 * 3.66454
Isooctane 0 > 0
Decane, 2-Methyl- 0 = 0
Toluene 0.702086 * 0.702086
m-Xylene 2.23469 * 2.23469
Ethylbenzene 0.657135 * 0.657135
Total Light Liquid
Mass Fraction
Nitrogen 9.33158E-05 *| 9.33158E-05
Methane 0.0182125 * 0.0182125
CcOo2 7.33003E-05 *| 7.33003E-05
Ethane 0.0383896 * 0.0383896
Propane 0.0665966 * 0.0665966
Isobutane 0.0184676 * 0.0184676
n-Butane 0.0714651 * 0.0714651
Isopentane 0.033305 * 0.033305
n-Pentane 0.060463 * 0.060463
n-Hexane 0.0573568 * 0.0573568
Methylcyclopentane 0.00455021 * 0.00455021
Benzene 0.000690529 *| 0.000690529
Cyclohexane 0.00802218 * 0.00802218
n-Heptane 0.0608257 * 0.0608257
n-Octane 0.110728 * 0.110728
n-Nonane 0.075538 * 0.075538
n-Decane 0.073281 * 0.073281
n-Undecane 0.172205 * 0.172205
Dodecane 0~ 0
Water 0 * 0
Triethylene Glycol 0 * 0
Oxygen 0 * 0
Argon 0 * 0
Carbon Monoxide 0 * 0
Cyclopentane 0 * 0
Isohexane 0 * 0
3-Methylpentane 0.041436 * 0.041436
Neohexane 0.0392831 * 0.0392831
2,3-Dimethylbutane 0.00523332 * 0.00523332
Methylcyclohexane 0.0215362 * 0.0215362
Isooctane 0 0
Decane, 2-Methyl- 0 * 0
Toluene 0.00387196 * 0.00387196
m-Xylene 0.0142003 * 0.0142003
Ethylbenzene 0.00417576 * 0.00417576
Total Light Liquid
Mass Flow Ib/h Ib/h
Nitrogen 1.565903 * 1.55903
Methane 304.278 * 304.278

* User Specified Values
? Extrapolated or Approximate Values
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Process Streams Report
Stream: Test Separator Oil

Phases Grouped by Columns

Client Name: Southwestern Energy Job: V1.0
Location: Charles Frye Pad Modified: 11:12 AM, 4/7/2015
Flowsheet: Charles Frye Pad Status: Solved 11:12 AM, 4/7/2015
Total Light Liquid
Mass Flow Ib/h Ib/h
Cco2 1.22463 * 1.22463
Ethane 641.377 * 641.377
Propane 1112.63 * 1112.63
Isobutane 308.539 * 308.539
n-Butane 1193.97 * 1193.97
Isopentane 556.429 * 556.429
n-Pentane 1010.16 * 1010.16
n-Hexane 958.263 * 958.263
Methylcyclopentane 76.0207 * 76.0207
Benzene 11.5367 * 11.5367
Cyclohexane 134.027 * 134.027
n-Heptane 1016.22 * 1016.22
n-Octane 1849.94 * 1849.94
n-Nonane 1262.02 * 1262.02
n-Decane 1224.31 * 1224.31
n-Undecane 2877.04 * 2877.04
Dodecane Q™ 0
Water 0 * 0
Triethylene Glycol 0 * 0
Oxygen 0 * 0
Argon 0 0
Carbon Monoxide 0 * 0
Cyclopentane 0 * 0
Isohexane 0 * 0
3-Methylpentane 692.274 * 692.274
Neohexane 656.304 * 656.304
2,3-Dimethylbutane 87.4335 * 87.4335
Methylcyclohexane 359.807 * 359.807
Isooctane 0~ 0
Decane, 2-Methyl- 0 * 0
Toluene 64.6891 * 64.6891
m-Xylene 237.246 * 237.246
Ethylbenzene 69.7647 * 69.7647
Total Light Liquid
Std. Liquid Volumetric Fraction
Nitrogen 7.35727E-05 *| 7.35727E-05
Methane 0.0386384 * 0.0386384
CcOo2 5.70642E-05 *| 5.70642E-05
Ethane 0.0685469 * 0.0685469
Propane 0.0835324 * 0.0835324
Isobutane 0.0208735 * 0.0208735
n-Butane 0.0778217 * 0.0778217
Isopentane 0.0338918 * 0.0338918
n-Pentane 0.0609853 * 0.0609853
n-Hexane 0.0549474 * 0.0549474
Methylcyclopentane 0.00384151 * 0.00384151
Benzene 0.00049661 * 0.00049661
Cyclohexane 0.00651372 * 0.00651372
n-Heptane 0.0562243 * 0.0562243
n-Octane 0.0996964 * 0.0996964
n-Nonane 0.066535 * 0.066535
n-Decane 0.0634625 * 0.0634625
n-Undecane 0.147266 * 0.147266
Dodecane 0 = 0
Water 0 * 0
Triethylene Glycol 0 * 0
Oxygen 0 * 0
Argon 0~ 0
Carbon Monoxide 0~ 0
Cyclopentane 0 * 0

* User Specified Values
? Extrapolated or Approximate Values
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Process Streams Report
Stream: Test Separator Oil

Phases Grouped by Columns

Client Name: Southwestern Energy Job: V1.0
Location: Charles Frye Pad Modified: 11:12 AM, 4/7/2015
Flowsheet: Charles Frye Pad Status: Solved 11:12 AM, 4/7/2015
Total Light Liquid
Std. Liquid Volumetric Fraction
Isohexane 0 * 0
3-Methylpentane 0.0394014 * 0.0394014
Neohexane 0.0382225 * 0.0382225
2,3-Dimethylbutane 0.00499868 * 0.00499868
Methylcyclohexane 0.0177024 * 0.0177024
Isooctane 0~ 0
Decane, 2-Methyl- 0 * 0
Toluene 0.00282533 * 0.00282533
m-Xylene 0.0103977 * 0.0103977
Ethylbenzene 0.00304752 * 0.00304752
Total Light Liquid
Volumetric Flow gpm gpm
Nitrogen 0.00629492 0.00629492
Methane 2.12844 2.12844
Cco2 0.00201302 0.00201302
Ethane 2.90403 2.90403
Propane 4.31255 4.31255
Isobutane 1.10365 1.10365
n-Butane 4.13785 4.13785
Isopentane 1.7975 1.7975
n-Pentane 3.23685 3.23685
n-Hexane 2.90006 2.90006
Methylcyclopentane 0.201618 0.201618
Benzene 0.0255949 0.0255949
Cyclohexane 0.339443 0.339443
n-Heptane 2.95928 2.95928
n-Octane 5.18678 5.18678
n-Nonane 3.4375 3.4375
n-Decane 3.27108 3.27108
n-Undecane 7.55245 7.55245
Dodecane 0 0
Water 0 0
Triethylene Glycol 0 0
Oxygen 0 0
Argon 0 0
Carbon Monoxide 0 0
Cyclopentane 0 0
Isohexane 0 0
3-Methylpentane 2.08497 2.08497
Neohexane 2.0236 2.0236
2,3-Dimethylbutane 0.264236 0.264236
Methylcyclohexane 0.917095 0.917095
Isooctane 0 0
Decane, 2-Methyl- 0 0
Toluene 0.144209 0.144209
m-Xylene 0.528655 0.528655
Ethylbenzene 0.154956 0.154956
Properties
Property Units Total Light Liquid
Temperature °F 83 * 83
Pressure psig 390 * 390
Mole Fraction Vapor 0 0
Mole Fraction Light Liquid 1 1
Molecular Weight Ib/Ibmol 78.052 78.052
Mass Density Ib/fth3 40.3512 40.3512
Molar Flow Ibmol/h 214.05 214.05
Mass Flow Ib/h 16707.1 16707.1
Vapor Volumetric Flow ft"3/h 414.041 414.041

* User Specified Values

? Extrapolated or Approximate Values
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Process Streams Report
Stream: Test Separator Oil

Phases Grouped by Columns

Client Name: Southwestern Energy Job: V1.0

Location: Charles Frye Pad Modified: 11:12 AM, 4/7/2015

Flowsheet: Charles Frye Pad Status: Solved 11:12 AM, 4/7/2015
Properties

Property Units Total Light Liquid

Liquid Volumetric Flow gpm 51.6207 51.6207

Std Vapor Volumetric Flow MMSCFD 1.94949 1.94949

Std Liquid Volumetric Flow sgpm 52.5 * 52.5

Specific Gravity 0.646976 0.646976

API Gravity 82.8853 82.8853

Enthalpy Btu/h -1.65566E+07 -1.65566E+07

Kinematic Viscosity cSt 0.409605 0.409605

Net Ideal Gas Heating Value Btu/ft*3 3985.93 3985.93

Net Liquid Heating Value Btu/lb 19224.5 19224.5

Remarks

* User Specified Values ProMax 3.2.13116.0 Licensed to Trinity Consultants, Inc. and Affiliates

? Extrapolated or Approximate Values Copyright © 2002-2012 BRE Group, Ltd.
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Flowsheet Environment
SRK Environment

Client Name: Southwestern Energy Job: V1.0
Location: Charles Frye Pad
Flowsheet: Charles Frye Pad
Environment Settings
Number of Poynting Intervals 0 Freeze Out Temperature 10 °F
Threshold Difference
Gibbs Excess Model 77 °F Phase Tolerance 0.01
Evaluation Temperature
Components
Component Name Henry's Law Phase Component Name Henry's Law Phase
Component Initiator Component Initiator
Nitrogen False False Dodecane False False
Methane False False Water False True
CcO2 False False Triethylene Glycol False True
Ethane False False Oxygen False False
Propane False False Argon False False
Isobutane False False Carbon Monoxide False False
n-Butane False False Cyclopentane False False
Isopentane False False Isohexane False False
n-Pentane False False 3-Methylpentane False False
n-Hexane False False Neohexane False False
Methylcyclopentane False False 2,3-Dimethylbutane False False
Benzene False False Methylcyclohexane False False
Cyclohexane False False Isooctane False False
n-Heptane False False Decane, 2-Methyl- False False
n-Octane False False Toluene False False
n-Nonane False False m-Xylene False False
n-Decane False False Ethylbenzene False False
n-Undecane False False
Physical Property Method Sets

Liquid Molar Volume COSTALD Overall Package SRK
Stability Calculation SRK Vapor Package SRK
Light Liquid Package SRK Heavy Liquid Package SRK
Remarks

* User Specified Values
? Extrapolated or Approximate Values
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Environments Report

Client Name: Southwestern Energy Job: V1.0

Location: Charles Frye Pad

Project-Wide Constants

Atmospheric Pressure 14.6959 psia |G Ref Pressure 14.6959 psia
IG Ref Temperature 60 °F IG Ref Volume 379.485 f{t*3/Ibmol
Lig Ref Temperature 60 °F

Environment [SRK Environment]

Environment Settings

Number of Poynting Intervals 0 Freeze Out Temperature 10 °F
Threshold Difference
Gibbs Excess Model 77 °F Phase Tolerance 0.01
Evaluation Temperature
Components
Component Name Henry's Law Phase Component Name Henry's Law Phase
Component Initiator Component Initiator
Nitrogen False False Dodecane False False
Methane False False Water False True
CcOo2 False False Triethylene Glycol False True
Ethane False False Oxygen False False
Propane False False Argon False False
Isobutane False False Carbon Monoxide False False
n-Butane False False Cyclopentane False False
Isopentane False False Isohexane False False
n-Pentane False False 3-Methylpentane False False
n-Hexane False False Neohexane False False
Methylcyclopentane False False 2,3-Dimethylbutane False False
Benzene False False Methylcyclohexane False False
Cyclohexane False False Isooctane False False
n-Heptane False False Decane, 2-Methyl- False False
n-Octane False False Toluene False False
n-Nonane False False m-Xylene False False
n-Decane False False Ethylbenzene False False
n-Undecane False False
Physical Property Method Sets

Liquid Molar Volume COSTALD Overall Package SRK
Stability Calculation SRK Vapor Package SRK
Light Liquid Package SRK Heavy Liquid Package SRK
Remarks
* User Specified Values ProMax 3.2.13116.0 Licensed to Trinity Consultants, Inc. and Affiliates
? Extrapolated or Approximate Values Copyright © 2002-2012 BRE Group, Ltd.
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20150417_SWN_Charlie Frye_Promax.pmx
Project Warnings Report

Client Name: Southwestern Energy Job: V1.0

Location: Charles Frye Pad

ProMax:ProMax!Project!Flowsheets!Charles Frye Pad !Blocks!Scrubber Dump 2!Properties!PDrop
Warning: A negative pressure drop of -40 psi was encountered in block Scrubber Dump 2.
ProMax:ProMax!Project!Flowsheets!Charles Frye Pad !Blocks!CMPR-100
Warning: The change in entropy is negative.
ProMax:ProMax!Project!Flowsheets!Charles Frye Pad IBlocks!Compressor Stage 1
Warning: The change in entropy is negative.
ProMax:ProMax!Project!Flowsheets!Charles Frye Pad !Blocks!Compressor Stage 2
Warning: The change in entropy is negative.
ProMax:ProMax!Project!Flowsheets!Charles Frye Pad IBlocks!Compressor Stage 3
Warning: The change in entropy is negative.

* User Specified Values ProMax 3.2.13116.0
? Extrapolated or Approximate Values Copyright © 2002-2012 BRE Group, Ltd.

82

Licensed to Trinity Consultants, Inc. and Affiliates




Chesapeake Energy Corporation

George Gantzer No. 8-H

TABLE 1-B

COMPOSITIONAL ANALYSIS OF THE SEPARATOR GAS, OIL

AND MATHEMATICALLY RECOMBINED WELLSTREAM THROUGH C4,

SEPARATOR GOR.

SEPARATOR PRESSURE

SEPARATOR TEMPERATURE......: 83 °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 0.513 0.000 0.026 0.008 0.483 0.000
Carbon Dioxide 0.149 0.000 0.013 0.006 0.140 0.000
Methane 71.427 0.000 8.861 3.883 67.513 0.000
Ethane 17.491 4.716 9.965 6.891 17.020 4.589
Propane 6.802 1.887 11.708 8.331 7.109 1.972
Iso-butane 0.668 0.220 2.480 2.097 0.781 0.258
N-butane 1.828 0.581 9.597 7.820 2.314 0.735
2-2 Dimethylpropane 0.008 0.003 0.080 0.079 0.012 0.005
Iso-pentane 0.316 0.117 3.603 3.409 0.522 0.192
N-pentane 0.440 0.161 6.541 6.127 0.822 0.300
2-2 Dimethylbutane 0.005 0.002 0.123 0.133 0.012 0.005
Cyclopentane 0.003 0.001 0.000 0.000 0.003 0.001
2-3 Dimethylbutane 0.009 0.004 0.351 0.372 0.030 0.013
2 Methylpentane 0.065 0.027 2.260 2.425 0.202 0.085
3 Methylpentane 0.038 0.016 1.493 1.575 0.129 0.053
Other Hexanes 0.000 0.000 0.000 0.000 0.000 0.000
n-Hexane 0.107 0.044 5.195 5.523 0.425 0.176
Methylcyclopentane 0.008 0.003 0.422 0.386 0.034 0.012
Benzene 0.001 0.000 0.069 0.050 0.005 0.001
Cyclohexane 0.010 0.003 0.744 0.655 0.056 0.019
2-Methylhexane 0.014 0.007 1.868 2.245 0.130 0.061
3-Methylhexane 0.015 0.007 1.690 2.006 0.120 0.055
2,2,4 Trimethylpentane 0.000 0.000 0.000 0.000 0.000 0.000
Other Heptanes 0.013 0.006 0.902 1.015 0.069 0.030
n-Heptane 0.025 0.012 3.836 4.576 0.263 0.123
Methylcyclohexane 0.011 0.004 1.712 1.779 0.117 0.048
Toluene 0.002 0.001 0.328 0.284 0.022 0.008
Other C-8's 0.017 0.008 5.124 6.211 0.336 0.159
n-Octane 0.005 0.003 2.442 3.234 0.157 0.081
Ethylbenzene 0.000 0.000 0.307 0.306 0.019 0.007
M&P-Xylene 0.001 0.000 0.359 0.360 0.023 0.009
O-Xylene 0.000 0.000 0.685 0.673 0.043 0.016
Other C-9's 0.005 0.003 3.105 4.203 0.199 0.105
n-Nonane 0.001 0.001 1.492 2.172 0.094 0.053
Other C10's 0.002 0.001 3.126 4.651 0.197 0.115
n-Decane 0.000 0.000 0.894 1.419 0.056 0.035
Undecanes Plus 0.001 0.001 8.599 15.098 0.539 0.369
TOTAL 100.000 7.837 100.000 100.000 100.000 9.690
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Chesapeake Energy Corporation
George Gantzer No. 8-H

TABLE 1-B

COMPOSITIONAL ANALYSIS OF THE SEPARATOR GAS, OIL
AND MATHEMATICALLY RECOMBINED WELLSTREAM THROUGH C4.

SEPARATOR GOR..........
SEPARATOR PRESSURE...............: 390 psig

SEPARATOR TEMPERATURE...... 83 °F

UNDECANES PLUS (C44.) FRACTION CHARACTERISTICS

Molecular Vapor Gross Heating Value
Specific Gravity ‘Weight Volume
COMPONENT °API i 1b/lb-mole Scf/Gal R
Gas N/A 0.8250 156.000 16.558 8,400
0il 42.783 0.8119 174.000 14.609 128,920
Wellstream N/A 0.8119 173.968 14.612 N/A
TOTAL SAMPLE CHARACTERISTICS
Molecular Vapor Gross Heating Value
Specific Gravity Weight Volume Dry Saturated
COMPONENT °API il 1b/lb-mole Scf/Gal i ek
Gas N/A 0.7718 22.258 127.606 1,352 1,330
Oil 84.980 0.6536 79.788 25.649 N/A 111,577
Wellstream N/A 0.8928 25.856 46.942 N/A N/A

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

*%

Oil specific gravity determined relative to water (§G=1.000).

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

*** Gross Heating Value units for gas (real basis) and oil are BTU/Scf and BTU/Gal, respectively.

Page 8
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SWN Production Company, LLC
Charles Frye Pad
September 2016

ATTACHMENT M: NATURAL GAS FIRED FUEL BURNING UNITS DATA SHEET

AP-42 EMISSION FACTORS
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| ATTACHMENT M — SMALL HEATERS AND REBOILERS NOT SUBJECT TO |
40CFR60 SUBPART DC
DATA SHEET

Complete this data sheet for each small heater and reboiler not subject to 40CFR60
Subpart Dc at the facility. The Maximum Design Heat Input (MDHI) must be less
than 10 MMBTU/hr.

Emission | Emission Year Maximum Fuel

X 11851 Emission Unit Description Type® and Date of Design Heat Heating
Unit Point Installed/
D#! ID#2 (manufacturer, model #) Modified Change Input Value

(MMBTU/hr)* | (BTU/scf)®

EU- EP-GPU1 Gas Production Unit Burner 2012 N/A 1.0 905
GPUI1
EU- EP-GPU2 Gas Production Unit Burner 2012 N/A 1.0 905
GPU2
EU- EP-GPU3 Gas Production Unit Burner 2012 N/A 1.0 905
GPU3
EU- EP-GPU4 Gas Production Unit Burner 2015 N/A 1.0 905
GPU4
EU- EP-GPUS Gas Production Unit Burner 2015 N/A 1.0 905
GPUS5
EU- EP-GPU6 Gas Production Unit Burner 2015 N/A 1.0 905
GPU6
EU-HT!I EP-HT1 Heater Treater 2012 N/A 0.5 905
EU-HT2 EP-HT2 Heater Treater 2012 N/A 0.5 905

Enter the appropriate Emission Unit (or Source) identification number for each fuel burning unit located at the
production pad. Gas Producing Unit Burners should be designated GPU-1, GPU-2, etc. Heater Treaters should be
designated HT-1, HT-2, etc. Heaters or Line Heaters should be designated LH-1, LH-2, etc. For sources, use 18,
28, 3S...or other appropriate designation. Enter glycol dehydration unit Reboiler Vent data on the Glycol
Dehydration Unit Data Sheet.

Enter the appropriate Emission Point identification numbers for each fuel burning unit located at the production pad.
Gas Producing Unit Burners should be designated GPU-1, GPU-2, etc. Heater Treaters should be designated HT-1,
HT-2, etc. Heaters or Line Heaters should be designated LH-1, LH-2, etc. For emission points, use 1E, 2E, 3E...or
other appropriate designation.

New, modification, removal

Enter design heat input capacity in MMBtu/hr.

Enter the fuel heating value in BTU/standard cubic foot.
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TABLE 1.4-3. EMISSION FACTORS FOR SPECIATED ORGANIC COMPOUNDS FROM
NATURAL GAS COMBUSTION*

Emission Factor
CAS No. Pollutant (Ib/10° scf) Emission Factor Rating

91-57-6 2-Methylnaphthalene®© 2.4E-05 D
56-49-5 3-Methylchloranthrene® ° <1.8E-06 E

7,12-Dimethylbenz(a)anthracene™ <1.6E-05 E
83-32-9 | Acenaphthene®®  <1.8E-06 E
203-96-8 Acenaphthylene® <1.8E-06 E
120-12-7 Anthracene®® <2.4E-06 E
56-55-3 Benz(a)anthracene™ <1.8E-06 E
71-43-2 Benzene® 2.1E-03 B
50-32-8 Benzo(a)pyrene™® <1.2E-06 E
205-99-2 Benzo(b)fluoranthene™ <1.8E-06 E
191-24-2 Benzo(gh,i)perylene®® <1.2E-06 E
205-82-3 Benzo(k)fluoranthene™ <1.8E-06 E
106-97-8 Butane 2.1E+00 E
218-01-9 Chrysene> <1.8E-06 E
53-70-3 Dibenzo(a,h)anthracene® <1.2E-06 E
25321-22-6 | Dichlorobenzene® 1.2E-03 E
74-84-0 Ethane 3.1E+00 E
206-44-0 Fluoranthene® 3.0E-06 E
86-73-7 Fluorene®™® 2.8E-06 E
50-00-0 Formaldehyde® 7.5E-02 B
110-54-3 | Hexane® 1.8E+00 E
193-39-5 Indeno(1,2,3-cd)pyrene®™® <1.8E-06 E
91-20-3 Naphthalene® 6.1E-04 E
109-66-0 Pentane 2.6E+00 E
85-01-8 Phenanathrene® 1.7BE-05 D
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TABLE 1.4-3. EMISSION FACTORS FOR SPECIATED ORGANIC COMPOUNDS FROM
NATURAL GAS COMBUSTION (Continued)

Emission Factor '
CAS No. Pollutant (Ib/10° scf) Emission Factor Rating
74-98-6 Propane 1.6E+00 E
129-00-0 | Pyrene™® 5.0E-06 E
108-88-3 | Toluene® 3.4E-03 C

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 1b/10° scf to kg/10° m®, multiply by 16. To
convert from 1b/10° scf to Io/MMBtu, divide by 1,020. Emission Factors preceeded with a less-than
symbol are based on method detection limits.

® Hazardous Air Pollutant (HAP) as defined by Section 112(b) of the Clean Air Act.

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

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.

1.4-8 EMISSIONFACTORS 7/98



SWN Production Company, LLC
Charles Frye Pad
September 2016

ATTACHMENT N: INTERNAL COMBUSTION ENGINE DATA SHEETS

ENGINE SPECIFICATION SHEETS
EPA CERTIFICATE OF CONFORMITY
AP-42 AND EPA EMISSION FACTORS
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ATTACHMENT N — INTERNAL COMBUSTION ENGINE DATA SHEET

Complete this data sheet for each internal combustion engine at the facility. Include
manufacturer performance data sheet(s) or any other supporting document if
applicable. Use extra pages if necessary. Generator(s) and microturbine generator(s)
shall also use this form.

. . .
Emission Unit ID# EU-MC4220 EU-VRU
Engine Manufacturer/Model Caterpillar G3306 NA Zenith ZPP-644 4.4L
77-hp (57.4-Kw)/2,200-
Manufacturers Rated bhp/rpm 145-hp/1,800-rpm -
Source Status? ES NS
Date Installed/
Modified/Removed/Relocated? 2015 2015
Engine Manufactured
/Reconstruction Date* After 1/1/2011 2013
X 40CFR60 Subpart JIJJ X 40CFR60 Subpart JJIJ
13313 Certified? XJIIT Certified?
. [140CFR60 Subpart II11 [O040CFR60 Subpart III
Check all applicable Federal | yypy e pyifieqr [IITII Certified?
Rules for the engine (include = -
EPA Certificate of Conformity X 40CFR63 Subpart ZZZZ X40CFR63 Subpart ZZZZ
if applicable)’ [0 NESHAP ZZZZ/ NSPS OO0 NESHAP ZZZZ/ NSPS
JI1J Window JJ1J Window
[0 NESHAP 7ZZZ7Z Remote | [0 NESHAP ZZZZ Remote
Sources Sources
Engine Type® 4SRB 4SRB
APCD Type’ NSCR NSCR
Fuel Type® RG RG
H,S (gr/100 scf) Negligible Negligible
. 77-hp (57.4-Kw)/2,200-
Operating bhp/rpm 145-hp/1,800-rpm rpm
BSFC (BTU/bhp-hr) 8,625 8,314 BTU/KW-hr
1,382 ft3/hr 527 ft*/hr
Hourly Fuel Throughput gal/hr gal/hr
Annual Fuel Throughput 12.11  MMft¥/yr 4.62  MMft’/yr
(Must use 8,760 hrs/yr unless gal/yr gal/yr
emergency generator)
Fuel Usage or Hours of Yes [ No X Yes O No ®
Operation Metered
Hourly Annual Hourly Annual
Calculation Pollutant!® PTE PTE PTE PTE
Methodology’ (Ib/hn)"? (tons/year) (Ib/hr) 1 (tons/year)
11 11
MD NO« 0.32 1.40 0.34 1.49
MD CcO 0.64 2.80 0.56 2.45
MD voC 0.16 0.70 0.34 1.49
AP S0, <0.01 <0.01 <0.01 <0.01
AP PM 0.01 0.04 <0.01 <0.01
MD Formaldehyde 0.09 0.39 0.01 0.04
AP Total HAPs 0.10 0.45 0.01 0.07
MD and EPA GHG (COse) 155.19 679.74 55.90 244.84

Enter the appropriate Source Identification Number for each natural gas-fueled reciprocating internal combustion compressor/generator engine located at
the compressor station. Multiple compressor engines should be designated CE-1, CE-2, CE-3 etc. Generator engines should be designated GE-1, GE-2,
GE-3 etc. Microturbine generator engines should be designated MT-1, MT-2, MT-3 etc. If more than three (3) engines exist, please use additional sheets.

Enter the Source Status using the following codes:
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NS Construction of New Source (installation) ES Existing Source
MS Modification of Existing Source RS Relocated Source
REM  Removal of Source

Enter the date (or anticipated date) of the engine’s installation (construction of source), modification, relocation or removal.

Enter the date that the engine was manufactured, modified or reconstructed.

Is the engine a certified stationary spark ignition internal combustion engine according to 40CFR60 Subpart IIII/JJIJ? 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 as
appropriate.

Provide a manufacturer’s data sheet for all engines being registered.

Enter the Engine Type designation(s) using the following codes:

2SLB  Two Stroke Lean Bum 4SRB  Four Stroke Rich Bumn
4SLB  Four Stroke Lean Burn

Enter the Air Pollution Control Device (APCD) type designation(s) using the following codes:

A/F Air/Fuel Ratio IR Ignition Retard

HEIS  High Energy Ignition System SIPC  Screw-in Precombustion Chambers
PSC  Prestratified Charge LEC  Low Emission Combustion

NSCR Rich Burn & Non-Selective Catalytic Reduction OxCat Oxidation Catalyst

SCR  Lean Burn & Selective Catalytic Reduction

Enter the Fuel Type using the following codes:
PQ Pipeline Quality Natural Gas RG Raw Natural Gas /Production Gas D Diesel

Enter the Potential Emissions Data Reference designation using the following codes. Attach all reference data used.

MD Manufacturer’s Data AP AP-42
GR GRI-HAPCalc™ oT Other (please list)
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.

PTE for engines shall be calculated from manufacturer’s data unless unavailable.
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Engine Air Pollution Control Device
(Emission Unit ID# APC-NSCR-MC4220, use extra pages as necessary)

Air Pollution Control Device Manufacturer’s Data Sheet included?
Yes No O

NSCR O SCR O Oxidation Catalyst

Provide details of process control used for proper mixing/control of reducing agent with gas stream:

Manufacturer: N/A Model #: N/A

Design Operating Temperature: 1,101 °F Design gas volume: 678 scfm

Service life of catalyst: Provide manufacturer data? XYes [ No

Volume of gas handled: acfm at °F Operating temperature range for NSCR/Ox Cat:
From 600 °Fto 1,250 °F

Reducing agent used, if any: Ammonia slip (ppm):

Pressure drop against catalyst bed (delta P): inches of H,O

Provide description of warning/alarm system that protects unit when operation is not meeting design conditions:

Is temperature and pressure drop of catalyst required to be monitored per 40CFR63 Subpart ZZZZ?
3 Yes X No

How often is catalyst recommended or required to be replaced (hours of operation)?

How often is performance test required?

X Initial

[ Annual

[0 Every 8,760 hours of operation

[ Field Testing Required

[ No performance test required. If so, why (please list any maintenance required and the applicable sections in
NSPS/GACT,
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Ehgine Air Pollution Control Device
(Emission Unit ID# APC-NSCR-VRU, use extra pages as necessary)

Air Pollution Control Device Manufacturer’s Data Sheet included?
Yes X No O

NSCR 1 SCR O Oxidation Catalyst

Provide details of process control used for proper mixing/control of reducing agent with gas stream:

Manufacturer: TBD Model #: TBD

Design Operating Temperature: 1,135 °F Design gas volume: 1,018 scfm

Service life of catalyst: Provide manufacturer data? ®Yes [ No

Volume of gas handled: acfm at °F Operating temperature range for NSCR/Ox Cat:
From 600 °Fto 1,250 °F

Reducing agent used, if any: Ammonia slip (ppm):

Pressure drop against catalyst bed (delta P): inches of H,O

Provide description of warning/alarm system that protects unit when operation is not meeting design conditions:

Is temperature and pressure drop of catalyst required to be monitored per 40CFR63 Subpart ZZZZ?
[1 Yes X No

How often is catalyst recommended or required to be replaced (hours of operation)?

How often is performance test required?

[ Initial

[J Annual

] Every 8,760 hours of operation

[ Field Testing Required

[ No performance test required. If so, why (please list any maintenance required and the applicable sections in
NSPS/GACT,
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G3306 NA

GAS COMPRESSION APPLICATION

GAS ENGINE SITE SPECIFIC TECHNICAL DATA

CATERPILLAR’

ENGINE SPEED (rpm): 1800 FUEL SYSTEM: LPG IMPCO
COMPRESSION RATIO. 10.5:1 WITH CUSTOMER SUPPLIED AIR FUEL RATIO CONTROL
JACKET WATER QUTLET (°F); 210 SITE CONDITIONS:
COOLING SYSTEM: JW+OC FUEL: Nal Gas
IGNITION SYSTEM- MAG FUEL PRESSURE RANGE (psig): 1.5-10.0
EXHAUST MANIFOLD: WC FUEL METHANE NUMBER: 84.8
COMBUSTION Catalyst FUEL LHV (Btu/scf): 905
EXHAUST 02 EMISSION LEVEL %: 05 ALTITUDE(ft): 500
SET POINT TIMING: 30.0 MAXIMUM INLET AIR TEMPERATURE(F): 77
NAMEPLATE RATING: 145 bhp@1800rpm
MAXIMUM | SITE RATING AT MAXIMUM INLET AIR
RATING TEMPERATURE
RATING NOTES]  LOAD 100% 100% 75% 50%
ENGINE POWER m bhp 145 145 109 72
INLET AIR TEMPERATURE °F 77 77 77 77
ENGINE DATA
FUEL CONSUMPTION (LHV) ) Btu/bhp-fr 7775 7775 8318 9509
FUEL CONSUMPTION {HHV) @ Btu/bhp-hr 8625 8625 9227 10548
AIR FLOW (3)4) Ib/hr 922 922 739 556
AIR FLOW WET (77°F, 14.7 psia) (3)(4) scfm 208 208 167 125
INLET MANIFOLD PRESSURE (5) in Hg(abs) 26.2 26.2 218 176
EXHAUST STACK TEMPERATURE ©) °F 1101 1101 1067 1037
EXHAUST GAS FLOW (@ stack temp, 14.5 psia) (M@ #3/min 678 678 532 393
EXHAUST GAS MASS FLOW {7)(4) Ib/hr 978 978 784 590
EMISSIONS DATA
NOx (as NOZ) @) g/bhp-hr 13.47 13.47 12.15 676
co (8 a/bhp-hr 13.47 13.47 11.44 9.56
THC (mol. wt. of 15.84) (8) a/bhp-hr 2.20 2.20 2.49 3.22
NMHC (mol. wi. of 15.84) ®) a/bhp-hr 0.33 0.33 0.37 0.48
NMNEHC (VOCs) (mol. wi. of 15.84) 89 | g/bhp-hr 0.22 0.22 0.25 0.32
HCHO (Formaldehyde) (8) g/bhp-hr 0.27 0.27 0.31 0.33
co2 ®) g/bhp-hr 485 485 525 601
EXHAUST OXYGEN (10) % DRY 0.5 0.5 0.5 0.5
HEAT REJEGTION
HEAT REJ. TO JACKET WATER (dW) an Btwmin 6049 5049 5237 3455
HEAT REJ. TO ATMOSPHERE (11) Btu/min 751 751 602 459
HEAT REJ. TO LUBE OIL (OC) (11) Btu/min 990 990 857 729
HEAT EXCHANGER SIZING CRITERIA
TOTAL JACKET WATER GIRGUIT (JW+0GC) (i) | Bwmn | 7842 ]

CONDITIONS AND DEFINITIONS

Engine rating obtained and presented in accordance with |SO 3046/1. adjusted for fuel, site altitude and site inlet air temperature.

100% rating at maximum inlet air temperature is the maximum engine capability for the specified fuel at site allitude and maamum site inlet air temperature.
Max. rating is the maximum capability for the specified fuel at site alitude and reduced inlet air temperature

Lowest load point is the fowest continuous duty operating toad alfowed No overoad permitted at rating shown.

For noles information consult page three.

PREPARED BY:

Data generated by Gas Engine Rating Pro Version 3.04.00

Ref. Data Set DM5053-07-000, Printed 31Jan2011

Page 1 of 4
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Zenith Power Products - Engine Models

| ABOUT ZPP p—=]
[(E" *"“G]ﬂ'g ni — ,’ —
Model 410
Model 416
Model 420
[
Model 428
Model 644
| EPA/CARE EMISSIONS |

frrmrammE—

ZENITN

VIEW ZPFE VIDED > .

X

LZENITH

POWER PRODUCTS LLC

DUAL FUELIGASOLINE & NATURAL GAS 4.4 Lit

For Industrial Application

SPECIFICATION DATA

click to enlarge >

Intermittent output

139 HP/3,000 rpm

Continuous output

104 HP/3,000 rpm

Peak torque

246 ft-Ibs/2,200 rpm

Fuel and type

Gasoline / Multi-port - LPG/NG mixer type

Engine configuration

6 Cylinder in-line, OHV

Block Material / Head Material

Cast Iron / Cast Iron

Bore x stroke (mm) 98.4x91.0

Total piston displacement 4416 cc
Compression ratio 9.7:1

Length x width x height (mm) 1054 x 586 x 810
Dry weight (excluding shipped lose parts) 193 Kg

Catalyst (2007 emmisions compliance)

Remote mounted

Note: HP and Torque figures shown for 2008 LS| - EPA/CARB certified engine with catalyst.

PERFORMANCE CURVES

ZPP-644 Gasollne Power, Torque, & BSFC Curves

Curve 1 - Intarmitient Gross Ouipul
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Zenith Power Products - Engine Models

Actual power levels may vary depending on OEM calibration and application.

back to top >

ENGINE SPECIFICATIONS

General

Cylinders

Cylinder Arrangement
Bore

Stroke

Cylinder Displacement
Total Displacement
Compression Ratio

Fuel System

Gasoline Multi-port

LPG /NG

Fuel Pressure (gasoline)

Fuel Pressure LPG / NG

Fuel Requirement
Fuel Pump
Electronic Governor

back to top >

6

Vertical in-line
3.94in/98.43 mm
3.64in/90.98 mm
42.24 cuin/692.3 cc
269.6 cuin /4416 cc
9.7:1

Mixer Type
3 bar
<5in

unleaded gasoline
Electric
ZEEMS 1l

| 10540mm
I‘_—E (#41.5)

e

Physical Data

Length 41.5in/1054.0 mm

Width 23.1in/586.0 mm

Height 31.9in/810.0 mm

Weight 4701b/214.0 kg

Oil Capacity 6.0qt/5.7L

Electrical

Starter Motor 12V - 1.4 Kw

Alternator 12V -55 A w/ builtin
regulator

DIS Ignition ~ Computer Controlled

Distributor with coil - Non-certified

applications

Hall effect dist. w/ coil - Certified applications

Cooling

Thermostat 180°F /82 °C

DESIGN AND SPECIFICATIONS ARE SUBJECT TO CHANGE WITHOUT NOTICE

back to top >

Copyright ©2004 Zenith Power Products LLC. All Rights Reserved.
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HY-BON/EDI VRU Packages w/ HP Ratings

Compressor Engine

Blackmer 372 Kubota 3 Cylinder
Blackmer 612 Zenith 2.8 L 4 Cylinder
Blackmer 942 Zenith 4.4 L 6 Cylinder
Blackmer 362 Kubota 3 Cylinder
Blackmer 602 Zenith 4.4 L 6 Cylinder
Blackmer 162 Kubota 3 Cylinder
NK-60 (Rotocomp) Kubota 3 Cylinder
NK-100 (Rotocomp) Zenith 4.4 L 6 Cylinder

** See fuel rates in tabs below for desired Engines **

Max HP Natural Gas

24 HP @ 3600 RPM

54 HP @ 2200 RPM

77 HP @ 2200 RPM

24 HP @ 3600 RPM

77 HP @ 2200 RPM

24 HP @ 3600 RPM

24 HP @ 3600 RPM

77 HP @ 2200 RPM

99

EPA Certified

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes
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ZPP-644 Emissions Test Report Zenith Power Products, LLC
for Stationary and Constant-Speed Mobile Confidential & Proprietary
Engine Certification

1. INTRODUCTION

This report documents the certification test procedure and results for the 644 engine. The 644 is
required to comply with the emissions standards defined in 1048.101 for natural gas (NG) and LPG
constant-speed mobile applications and LPG stationary applications. ZPP is voluntarily certifying the
644 per 60.4231(d) for stationary NG applications.

Since the rated power of the NG 644 is less than 100 HP, the engine must comply with the emissions
standard specified in 60.4243(c), which references 40 CFR part 1048. ZPP has elected to certify
both the NG and LPG versions of the 644 to 2.1 g/kW-hr HC+NOx, 6.0 g/kW-hr CO point on the
sliding scale specified in 1048.101(a)(3).

2. UNIT UNDER TEST
The 644 engine is equipped with a 3-way catalyst, air valve carburetor, and a closed-loop A/F control

system with pre-cat and post-cat oxygen sensors. The 644 engine configuration is summarized in
Table 1 on the following page. Figure 1 is a picture of the test engine and catalyst.

The engine was tested for three fuel system configurations:
e Natural gas (NG) mono-fuel
s PG mono-fuel
¢  NG/LPG dual-fuel

The S/N of the certification test engine is 0700006. The S/N of the certification test catalyst is 002.

7/21/10 1
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ZPP-644 Emissions Test Report
for Stationary and Constant-Speed Mobile

Engine Certification

TABLE 1 — ZPP-644 Engine Specifications

. 644
Spec Units
NatGas | LPG | NG/LPG
Engine Family code AZPPB04.4STA
Base Engine P/N P644NE | P644LE |  P644BF
# of Cylinders 6 In-Line
Nominal
Displacement L 4.4
Air Induction Naturally Aspirated
HP 98 108 108
Rated Power (kW) (73) (81) (81)
ft-lbs 171 189 189
Rated Torque (N*m) (232) (257) (257)
Rated Speed RPM 3000
ft-lbs 191 218 218
Torque @ 1800 rpm (N*m) (259) (296) (296)
Compression Ratio 9.7 :1
Valve Configuration Overhead Valves
Valve Lifters Hydraulic
Firing Order 1-5-3-6-2-4
Bore x Stroke mm 98.4 x91.0
Cylinder
Displacement cC 692.3
Total Displacement cC 4416
Block Material Cast lron
Head Matetial Cast lron
Length x Width x
Height mm 1054 x 586 x 810
Dry Weight Kg 193
Catalyst Location Remote Mount
Oil Capacity L 5.7
3-way
Catalyst ZPP-C674-21
Pipeline-quality natural gas
Fuel Types Commercial-grade LPG
Fuel System Air Valve Carburetor
Applications Generator sets, compressors, pumps, etc.
Speed Operation Constant Speed
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ZPP-644 Emissions Test Report Zenith Power Products, LLC
for Stationary and Constant-Speed Mobile Confidential & Proprietary
Engine Certification

3. LABORATORY EQUIPMENT

The certification engine test was conducted in ZPP’s engine lab. The engine was run on a 400 HP
GE 16492 eddy-current dynamometer.

The emissions analyzer used was a SEMTECH-DS. When properly calibrated per Table 1 of
1065.303, the SEMTECH-DS is 1065-compliant for constant-speed certification testing. The
SEMTECH-DS uses a raw gas sampling system and a heated sample line.

Emissions mass flow was determined by measuring emissions concentrations and mass fuel flow.
Engine speed and torque were measured to determine engine work per 1065 Subparts B-D.

The following is a list of measurement subsystems included in the SEMTECH-DS emission analyzer.
s Heated Flame lonization Detector (FID) for total hydrocarbon (THC) measurement.

« Non-Dispersive Ultraviolet (NDUV) analyzer for nitric oxide (NO) and nitrogen dioxide (NO2)
measurement.

e Non-Dispersive Infrared (NDIR) analyzer for carbon monoxide (CO) and carbon dioxide
(CO2) measurement.

e Flectrochemical sensor for oxygen (O2) measurement.

Methane and total hydrocarbons were measured with a JUM-109A NMHC analyzer.

The natural gas fuel used for testing was pipeline-quality natural gas which met the requirements for
natural gas composition in 40 CFR 1065.715. Composition analyses for the natural gas are included
in Appendix 2.

The LPG was commercial-grade LPG per 1065-720(b). A copy of the sales invoice is included in the
Appendix 2. The supplier stated that the LPG complies with the HD-5 specification.

LPG fuel flow was measured with a scale and stopwatch. NG fuel flow was measured with an
Eldridge mass fuel flow meter.

The key pieces of laboratory equipment that were used to test the 644 engine are listed in Table 2.

TABLE 2 — Certification Engine Test Equipment List

Item Manufacturer & P/N S/N
Eddy-Current Dynamometer GE 16492 400 HP 8245668
Torque transducer Lebow Load Cell 100541A
5-gas raw gas emissions analyzer SEMTECH-DS J06-SDS05
Nonmethane cutter JUM 109A NMHC Analyzer 205389
Scale for measuring LPG fuel weight Avery Weigh-Tronix scale P/N E1010 051240314
Natural gas mass flow meter Eldridge Natural gas flowmeter 20082003
8089MPNH-SSS-133-AC115

Weather station SEMTECH-DS Weather Station D1440015
7/21/10 4
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4. TEST PROCEDURE
Testing procedures and emissions calculations follow the guidelines set in 40 CFR 1065.
The following test cycles were used:

o For NG stationary, ISO D1 test cycles per 60.4241 were required.

e For NG constant-speed mobile, ISO D2 test cycles per 1048.505(b)(2) were required.

e For LPG stationary and constant-speed mobile, ISO D2 test cycles per 60.4240 and
1048.505(b)(2) were required.

Test speeds for both fuels/cycles were 3000 rpm (rated speed) and 1800 rpm.

For natural gas, the methane and total hydrocarbons were measured with a JUM 109A NMHC analyzer.
The non-methane hydrocarbons were then calculated per 1065.660.

The test engine and catalyst were the same 644 engine and catalyst that were used for mobile
certification testing in 2008. At the beginning of the stationary emissions testing, the 644 had
accumulated 57 operating hours.

To comply with the 1065.550 drift requirements, each emissions analyzer channel was zeroed and
spanned at the beginning and end of each modal test. In addition, each emissions analyzer channel was
zeroed between each mode.

Figures 3 and 4 below are the LPG and NG torque & power curves that were obtained from the 644
certification test engine.

ZPP-644 Stationary Certification Test Power & Torque Curves
LPG
SAE J1349 Corrected Torqgue == = Observed Power = == Observed TorquEl

SAE J1349 Corrected Power

250

225 1

200

175 4

150 4—

125 4—

100 A

1544~

Corrected Power (HP) & Torque (ft-lbs)

50 1-

25 {— i - S

0 T T T T T T T T T T
800 1000 1200 1400 1600 1800 2000 2200 2400 2600 2800 3000

RPM

FIGURE 3 — ZPP-644 Stationary Certification Test Engine LPG Power & Torque Curves
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ZPP-644 Stationary Power & Torque Curves
Natural Gas
SAE J1349 Corrected Torque = = Observed Power = — Observed Torquel
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FIGURE 4 — ZPP-644 Stationary Certification Test Engine Natural Gas Power & Torque Curves
5. TEST RESULTS

The ZPP-644's stationary and constant-speed mobile certification test results are summarized in

Figure 5 and Table 3. All of the test results complied with the emissions standards with a factor of 2

safety margin or better.

Individual test result summaries are contained in the Appendix 1.

At the end of the stationary and constant-speed mobile certification testing, the 644 test engine had

accumulated a total of 110 operating hours. As noted in the “Test Procedure” section, the engine had
previously accumulated 57 hours from the gasoline and LPG mobile certification testing in 2008.

7/21/10 6
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ZPP-644 Stationary Certification Test Results

Emissions in g/kW-hr

644 Standard 644-NG 3000 644-NG 1800 644-NG 3000 644-NG 1800 644-LPG 3000 644-LPG 1800
D1 Cert D1 Cert D2 Cert D2 Cert D2 Cert D2 Cert

FIGURE 5 — ZPP-644 Stationary and Constant-Speed Mobile Certification Test Results

Emissions in g/kW-hr
Test THC NMHC NOx [HC+NOx CcO
644 Standard 2.1 6.0
644-NG 3000 D1 Cert 0.44 0.00 0.35 0.35 2.37
644-NG 1800 D1 Cert 0.51 0.00 0.58 0.58 1.73
644-NG 3000 D2 Cert 0.43 0.00 0.46 0.46 1.44
644-NG 1800 D2 Cert 0.54 0.00 0.51 0.51 1.24
644-LPG 3000 D2 Cert 0.10 NA 0.26 0.36 2.39
644-LPG 1800 D2 Cert 0.09 NA 0.16 0.25 0.75

TABLE 3 — ZPP-644 Stationary and Constant-Speed Mobile Certification Test Results

As evidence that the ZPP-644 engine complies with the 1048.101(c) field test requirement, the brake-
specific emissions in each certification test mode were calculated. The modal brake-specific
emissions are listed with each test sheet in Appendix 1. All of the modal brake-specific emissions
values were less than 13% of the field testing standard (HC+NOx < 3.8 g/kW-hr, CO < 6.5 g/kW-hr).

The emissions test results were drift-checked per 1065.550 and drift-corrected per 1065.672. The
results are recorded on the test data sheets in the Appendix 1. All drift values were less than 20% of
the +/-4% limit.

6. SUMMARY
The ZPP-644 certification test results demonstrate that the ZPP-644 engine is fully capable of
meeting the stationary emissions standards defined in CFR 40, Part 60, Subpart JJJJ and the

constant-speed mobile emission standards defined in CFR 40, Part 1048 for both natural gas and
LPG fuels.

7/21/10 7
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Table 3.2-3. UNCONTROLLED EMISSION FACTORS FOR 4-STROKE RICH-BURN
ENGINES?
(SCC 2-02-002-53)

Emission Factor
(lb/MMBtu)b Emission Factor
Pollutant (fuel input) Rating

Criteria Pollutants and Greenhouse Gases

NO, 90 - 105% Load 2.21 E+00 A
NO,° <90% Load 2.27 E+00 C
CO° 90 - 105% Load 3.72 E+00 A
CO° <90% Load 3.51 E+00 C
co,’ 1.10 E+02 A
SO,° 5.88 E-04 A
Toc! 3.58 E-01 C
Methane® 2.30 E-01 C
voc® 2.96 E-02 C
PM10 (filterable)™ 9.50 E-03 E
PM2.5 (filterable) 9.50 E-03 E
PM Condensable® 9.91 E-03 B
Trace Organic Compounds

1,1,2,2—Te’trachloroethane1 2.53 E-05 C
1,1,2-Trichloroethane' <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-Butadiene’ 6.63 £-04 D
1,3-Dichloropropenel <1.27 E-05 E
Acetaldehyde™™ 2.79 E-03 C
Acrolein™™ 2.63 E-03 C
Benzene'  1.58E-03 B
Butyr/isobutyraldehyde 4.86 E-05 D
Carbon Tetrachloride! <1.77 E-05 E

7/00 Stationary Internal Combustion Sources 3.2-15

110



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

(Concluded)
Emission Factor
(lb/MMB’fu)b Emission Factor
Pollutant (fuel input) Rating
Chlorobenzene1 <1.29 E-05 E
Chloroform' <1.37 E-05 E
Ethane" 7.04 E-02 C
Ethylbenzene' <2.48 E-05 E
Ethylene Dibromide’ <2.13 E-05 E
Formaldehyde™™ 2.05 E-02 A
Methano!' 3.06 E-03 D
Methylene Chloride' 4.12 E-05 C
Naphthalene' <9.71 E-05 E
PAH! 1.41 E-04 D
Styrene! <1.19 E-05 E
Toluene' 5.58 B-04 A
Vinyl Chloride' <7.18 E-06 E
Xylene' 1.95 B-04 A

? Reference 7. Factors represent uncontrolled levels. For NO,, 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 (.«m) 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.

Emission factors were calculated in units of (Ib/MMBtu) based on procedures in EPA
Method 19. To convert from (Ib/MMBtu) to (1b/ 10 scf), multiply by the heat content of
the fuel. If the heat content is not available, use 1020 Btu/scf. To convert from
(Ib/MMBtu) to (Ib/hp-hr) use the following equation:

Ib/hp~hr = Ib/MMBtu, heat input, MMBtw/hry (1/operating HP, 1/hp,

Z Emission tests with unreported load conditions were not included in the data set.
Based on 99.5% conversion of the fuel carbon to CO,. CO, [Ib/MMBtu] =
(3.67)(%CON)(C)(D)(1/h), where %CON = percent conversion of fuel carbon to CO,,

3.2-16 EMISSION FACTORS 7/00
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C = carbon content of fuel by weight (0.75), D = density of fuel, 4.1 E+04 Ib/ 10° scf,
and h = heating value of natural gas (assume 1020 Btu/scf at 60°F).

¢ Based on 100% conversion of fuel sulfur to SO,. Assumes sulfur content in natural gas
of 2,000 gt/ 10%cf.
Emission factor for TOC is based on measured emission levels from 6 source tests.

& Emission factor for methane is determined by subtracting the VOC and ethane emission
factors from the TOC emission factor.
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.

' No data were available for uncontrolled engines. PM10 emissions are for engines

. equipped with a PCC.

I Considered < 1 um in aerodynamic diameter. Therefore, for filterable PM emissions,
PM10(filterable) = PM2.5(filterable).

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

! Hazardous Air Pollutant as defined by Section 112(b) of the Clean Air Act.

™ 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.

" Ethane emission factor is determined by subtracting the VOC emission factor from
the NMHC emission factor.

Stationary Internal Combustion Sources
112

3.2-17




SWN Production Company, LLC
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ATTACHMENT O - TANKER TRUCK LOADING DATA SHEET

Corﬁplete this data sheet for each new or modified bulk liquid transfer area or loading
rack at the facility. This is to be used for bulk liquid transfer operations to tanker
trucks. Use extra pages if necessary.

Truck Loadout Collection Efficiencies
The following applicable capture efficiencies of a truck loadout are allowed:

= For tanker trucks passing the MACT level annual leak test — 99.2%
»  For tanker trucks passing the NSPS level annual leak test — 98.7%
= For tanker trucks not passing one of the annual leak tests listed above — 70%

Compliance with this requirement shall be demonstrated by keeping records of the applicable
MACT or NSPS Annual Leak Test certification for every truck and railcar loaded/unloaded.
This requirement can be satisfied if the trucking company provided certification that its entire
fleet was compliant. This certification must be submitted in writing to the Director of the
DAQ. These additional requirements must be noted in the Registration Application.

Emission Point ID#: APC-COMB-

Emission Unit ID#: EU-LOAD-COND TKLD

Year Installed/Modified: 2012

Emission Unit Description: Condensate Truck Loading Emissions

Loading Area Data

Max number of trucks loading at one

Number of Pumps: 1 (1) time: 1

Number of Liquids Loaded: 1

Are tanker trucks pressure tested for leaks at this or any other location? [ Yes No [J Not Required

If Yes, Please describe:

Provide description of closed vent system and any bypasses. Vapors are collected and routed to a vapor combustor.

Are any of the following truck loadout systems utilized?

{1 Closed System to tanker truck passing a MACT level annual leak test?

[0 Closed System to tanker truck passinga NSPS level annual leak test?

O Closed System to tanker truck not passing an annual leak test and has vapor return?

Projected Maximum Operating Schedule (for rack or transfer point as a whole)

Time Jan — Mar Apr - Jun Jul - Sept Oct - Dec

Hours/day 24 24 24 24

Days/week 5 5 ‘ 5 5 o

Bulk Liquid Data (use extra pages as necessary)

Liquid Name Condensate

P

?/1183022?;;?—1) Throughput 22,075.20

Loading Method! SUB

Max. Fill Rate (gal/min) 125

A Bl T Ao 60

Max. Bulk Liquid 85

Temperature (°F)

True Vapor Pressure® Refer to Promax

Cargo Vessel Condition® U - -
"Control Equipment or O = Vapor Return/

Method* Combustion Controls i
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Max. Collection ﬁfficiency o
(%) 70%
Max. Control Efficiency o
(%) 98%
Loading
Max.VOC | (jp/hr) 4.40
Emission A "
Rate nnua
(ton/yr) 19.28
Loading
Max HAP | (jp/nr) 0.09
Emission A "
Rate nnua
(ton/yr) 0.38
Estimation Method?® EPA

Emission Point ID#: APC-COMB-

TKLD Year Installed/Modified: 2012

Emission Unit ID#: EU-LOAD-PW

Emission Unit Description: Produced Water Truck Loading Emissions

Loading Area Data

Max number of trucks loading at one
(1) time: 1

Number of Pumps: | Number of Liquids Loaded: 1

Are tanker trucks pressure tested for leaks at this or any other location? [l Yes X No
If Yes, Please describe:

[J Not Required

Provide description of closed vent system and any bypasses. Vapors are collected and routed to a vapor combustor.

Are any of the following truck loadout systems utilized?

O Closed System to tanker truck passing a MACT level annual leak test?

[J Closed System to tanker truck passing a NSPS level annual leak test?

O Closed System to tanker truck not passing an annual leak test and has vapor return?

Projected Maximum Operating Schedule (for rack or transfer point as a whole)

Time Jan — Mar Apr - Jun Jul —- Sept Oct - Dec
Hours/day 24 24 24 24
Days/week 5 5 5 5

Bulk Liquid Data (use extra pages as necessary)

Liquid Name Produced Water

Max. Daily Throughput 42
(1000 gal/day)

Max. Annual Throughput

(1000 galfyr) 15,330
Loading Method! SUB

Max. Fill Rate {(gal/min) 125
Average Fill Time

(min/loading) Approx. 60
Max. Bulk Liquid 85

Temperature (°F)

True Vapor Pressure?

Refer to Promax

Cargo Vessel Condition?

U

Control Equipment or
Method*

O = Vapor Return/
Combustion Controls

Max. Collection Efficiency

0,
(%) 70%
Max. Control Efficiency o
(%) 98%
Loading
Max.VOC | (jp/hr) 0.68
Emission N |
Rate nnua
2 (ton/yr) 2.98
Loading
(1b/hr) <0.01
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Max. HAP Annual
Emission (ton/yr) <0.01
Rate
Estimation Method?® EPA
BF Bottom Fill Sp Splash Fill SUB Submerged Fill
At maximum bulk liquid temperature
B Ballasted Vessel C Cleaned U Uncleaned (dedicated service)
e} Other (describe)
List as many as apply (complete and submit appropriate Air Pollution Control Device Sheets)
CA Carbon Adsorption VB Dedicated Vapor Balance (closed system)
ECD Enclosed Combustion Device F Flare
TO Thermal Oxidization or Incineration
EPA EPA Emission Factor in AP-42 MB Material Balance
™ Test Measurement based upon test data submittal O Other (describe)

116




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)*
using the following expression:

SPM

L, = 1246 —— 1
T (1

L

where:
L, = loading loss, pounds per 1000 gallons (Ib/10° gal) of liquid lbaded

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 (Ib/Ib-mole) (see Table 7.1-2)
T = temperature of bulk liquid loaded, °R (°F -+ 460)
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VAPOR VENT LIKE
MAMIFOLD FOR RETURNING VAPORS

TRUCK STORAG
COMPARTMENTS

Figure 5.2-5. Tank truck unloading into a service station underground storage tank and practicing
"yapor balance" form of emission control.

Table 5.2-1. SATURATION (S) FACTORS FOR CALCULATING PETROLEUM LIQUID

LOADING LOSSES
Cargo Carrier Maode 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 vessels® Submerged loading: ships 0.2
Submerged loading: barges 0.5

® 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.

6/08 Petroleymdndustry 5.2-5
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ATTACHMENT Q — PNEUMATIC CONTROLLERS
DATA SHEET

Are there any continuous bleed natural gas driven pneumatic controllers at this
facility that commenced construction, modification or reconstruction after
August 23, 2011?

[1Yes [X]No

Please list approximate number.

Are there any continuous bleed natural gas driven pneumatic controllers at this
facility with a bleed rate greater than 6 standard cubic feet per hour that are
required based on functional needs, including but not limited to response time,
safety and positive actuation that commenced construction, modification or
reconstruction after August 23, 2011?

[TYes [XINo

Please list approximate number.
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ATTACHMENT R: AIR POLLUTION CONTROL DEVICE/EMISSION REDUCTION
DEVICES SHEETS

VAPOR COMBUSTION

VAPOR RECOVERY UNIT

COMBUSTOR MANUFACTURER SPECIFICATION SHEET
AP-42 EMISSION FACTORS
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ATTACHMENT R — AIR POLLUTION CONTROL DEVICE /
EMISSION REDUCTION DEVICE SHEETS

Complete the applicable air pollution control device sheets for each flare, vapor

combustor, thermal oxidizer, condenser, adsorption system, vapor recovery unit,
BTEX Eliminator, Reboiler with and without Glow Plug, etc. at the facility. Use
extra pages if necessary.

Emissions calculations must be performed using the most conservative control device
efficiency.

The following five (5) rows are only to be completed if registering an alternative air pollution control device.

Emission Unit ID: Make/Model:
Primary Control Device ID: Make/Model:
Control Efficiency (%): APCD/ERD Data Sheet Completed: [ Yes J No
Secondary Control Device ID: Make/Model:
Control Efficiency (%): APCD/ERD Data Sheet Completed: [J Yes O No
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VAPOR COMBUSTION
(Including Enclosed Combustors)

General Information

. . Installation Date: 2012
Control Device ID#: APC-COMB-TKLD [] New [ Modified [ Relocated
Maximum Design
Maximum Rated Total Flow Capacity Heat Input (from Design Heat Content
6,125 scth 147,500 scfd mfg. spec sheet) 2,450 BTU/scf
15.0 MMBTU/hr

Control Device Information

Type of Vapor Combustion Control?
B Enclosed Combustion Device [[] Elevated Flare [ Ground Flare
[J] Thermal Oxidizer

Manufacturer: MRW Technologies

Model: TBF-5.5-30-147500 Hours of operation per year? 8,760

List the emission units whose emissions are controlled by this vapor control device (Emission Point ID# APC-COMB-
TKLD)

Emission Unit ID# Emission Source Description F];II#ISSIOH Unit Emission Source Description

EU-TANKS-COND Condensate Tanks EU-LOAD- Condensate Truck Loading
COND

EU-TANKS-PW Produced Water Tanks EU-LOAD-PW | Produced Water Truck Loading

If this vapor combustor controls emissions from more than six (6) emission units, please attach additional pages.

Assist Type (Flares only) Flare Height Tip Diameter Was the design per §60.18?
[] Steam [ air 34 feet N/A feet O Yes No
[] Pressure X Non Provide determination.
Waste Gas Information
Maximum Waste Gas Flow Rate Heat Value of Waste Gas Stream Exit Velocity of the Emissions Stream
204.17 (scfm) 2,450BTU/ft? (ft/s)

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

Pilot Gas Information

Number of Pilot Lights Fuel Flow Rate to Pilot Heat Input per Pilot Will automatic re-ignition
1 Flame per Pilot 45,250 BTU/hr be used?
50 scfh Yes O No

If automatic re-ignition is used, please 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.

Is pilot flame equipped with a monitor to detect the If Yes, what type? [] Thermocouple O Infrared
presence of the flame? Yes O No O Ultraviolet ] Camera Other: flame rod

Describe all operating ranges and maintenance procedures required by the manufacturer to maintain the warranty. (If
unavailable, please indicate).

Additional information attached? X Yes O No
Please attach copies of manufacturer’s data sheets, drawings, flame demonstration per §60.18 or §63.11(b) and
performance testing.
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VAPOR RECOVERY UNIT

General Information

Lo . . Installation Date: 2015
Emission Unit ID#: APC-VRU-TANKS D New [ Modified [J Relocated

Device Information

Manufacturer: TBD
Model: TBD

List the emission units whose emissions are controlled by this vapor recovery unit (Emission Point ID# APC-VRU)

Emission - L Emission . .

Unit ID# Emission Source Description Unit ID# Emission Source Description

EU- Six (6) 400-bbl Condensate Tanks EU- Six (6) 400-bbl Produced Water Tanks
TANKS- TANKS-

COND PW

EU- Condensate Truck Loading EU- Produced Water Truck Loading
LOAD- LOAD-

COND PW

If this vapor recovery unit controls emissions from more than six (6) emission units, please attach additional pages.

Additional information attached? Yes [0 No
Please attach copies of manufacturer’s data sheets, drawings, and performance testing.

The registrant may claim a capture and control efficiency of 95 % (which accounts for 5% downtime) for the vapor
recovery unit.

The registrant may claim a capture and control efficiency of 98% if the VRU has a backup flare that meet the requirements
of Section 8.1.2 of this general permit.

The registrant may claim a capture and control efficiency of 98% if the VRU has a backup VRU.
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MHW

technologies, inc.

Tank Battery Combustor Specification Sheet
MRW Technologies, Inc.

Combustor Model Number: TBF-5.5-30-147000

Expected Destruction Removal Efficiency (DRE): .

Unit Size:

Design Heat Input:

Design Flow Rates:

Design Heat Content:
Waste Gas Flame Arrestor:

Pilot Type:

Pilot Operation (Continuous/Intermittent):

Pilot Fuel Consumption:
Pilot Monitoring Device:
Automatic Re-Ignition:
Remote Alarm Indication:

Description of Control Scheme:

98% or Greater of
Non-Methane
Hydrocarbons

5.5-foot Diameter
30-Foot Overall Height

15 MMBTU/HR
147,000 SCFD

2450 BTU/SCF

2" Enardo

MRW Electric Ignition
Continuous

50 SCFH or Less
Flame Rod

Included

Included

The Combustor pilot is monitored via flame rod. If the pilot flame is lost,
the conftrol 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.

c omBUSTION

SYSTEMS

1910 West C Street, Jenks, OK 74037 « tel: 918.299.8877 « fax: 918.299.8870 « email: mrw@mrw-tech.com
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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/m? (450 Btu/ft®) 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.! 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.

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.? Sulfur compounds contained in a flare gas stream are converted to SO, when burned.
The amount of SO, emitted depends directly on the quantity of sulfur in the flared gases.

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

EMISSION FACTOR RATING: B

Emission Factor
Component (Ib/ 10° Btu)
Total hydrocarbonsb 0.14
Carbon monoxide --0.37
Nitrogen oxides 0.068
Soot® 0-274

& Reference 1. Based on tests using crude propylene containing 80% propylene and 20% propane.

b Measured as methane equivalent.

¢ Soot in concentration values: nonsmoking flares, 0 micrograms per liter (ug/L); lightly smoking
flares, 40 ug/L; average smoking flares, 177 pg/L; and heavily smoking flares, 274 pg/L.

13.5-4 EMISSIOI;IZEACTORS (Reformatted 1/95) 9/91




SWN Production Company, LLC
Charles Frye Pad
September 2016

ATTACHMENTS: EMISSIONS CALCULATIONS

127



87T

‘1 ‘[eIuswLoAUT pue Bupsaulbuz Yoole|d

“a|qe} Buimolog Ui pajussald dyH pajenads  “(dvH) siueiniod Jie snopiezey Buipnjoul ‘(+£0) suedoid Uey; Janeay Sjuanjisuod f[e sapniul JOA [ejol |

:S9JON
98'LL LLe 200 1070 18°5¢ gl's 2292 66°G Le°S1 Lge =|ej0L
FXA 1972 - - - - - - - - HH-d3 yH-N3 suolssiWg peoy [NeH aanifing
- - - - 16'9 6¥'1L - - - - ONd-d3 ond-n3 SUOISSIWZ aAnbng
Lg'0> 100> 160> 100> 100> 10°0> fA0N] 100> 20’0 L0'0> aDiL 107I4-N3 10lld Joysnquuog Jodep
~gNO0Q-0dY )
. R QML amlL .
X - - X : k X ¥ 10}SNAUWIOY JOdBA JU/NIG LU~
0Z'0 S0'0 99y L0} oL'gt gL'y L06 102 -8NOD-DdY ~BNOT-DdY 1$NQUI0Y A dumg 0L
B i . . ; . . j B} _ aniL ] ~ J0}SNGUI0Y 0} PaINoY Uinjay
86°C 890 -GINOD-0dY Md-dvoTN3 lodep /m BuipeoT onu L Jajep paonpold
i R _ R 0z6l . i R j j amiL aNod Josnquiod o} panoy
0 -GANOD-0dV -avo1-N3 uinyay Jodep /m BuipeoT yonit 9jesuapuod
_ _ N R _ _ B R B _ am™L y ~ Jojsnquio)) Jodey 0} panoy
-GNQD-Ody | MdSINVLNE syueL Jjep PIONPOL 199007 () XIS
- - - - - - - . - . amiL aNOD Joysnquiog) Jodep,
~-AN0J-0dV -SYMNV.L-NT |0} painoy syue sjesuspuod [99-00% (9) XIS
200 100> 100> 100> 100 100> [ra] S0'0 vZ'0 900 CiM-dd ¢lH-N3 13183l 9By Ju/mnigui-g0
200 100> 100> 100> 100 100> 0co S0'0 20 200 LLH-d3 LLH-N3 J@jeal] JejesH Jy/mguw-g'0
00 100 100> 10°0> €00 00 544} 600 8¥'0 L0 INd9-d3 INd9-N3 Jauing N4 Jumniguu-g’L
¥0'0 Lao 100> 100> €00 Lga o 600 8’0 L0 SNd9-d3 SNdo-Ng JBuIng NdO Ju/mguin-0y
¥0'0 100 100> 100> €00 00 o 60°0 8v'0 L0 YNdO-d3 yNdo-N3 Jsuing Nd9O Jy/nmguw-0°)
00 100 10'0> 100> €00 100 3 4] 600 8¥'0 Lo €NdO-d3 £Ndo-N3a Jsuing Ndo Jymiguw-g’L
00 100 100> 100> £0'0 100 34" 600 8¥'0 %] Nd9-d3 2nNdon3 Jeuing Nd9 Jymguw-o°L
00 100 100> 100> €00 100 W0 600 8¥'o Lo LNdO-dd 1Ndo-N3 Jsuing NdO ymiguw-Q’L
$00 Lo'0 10°0> 100> ev'L ¥e'0 S’z 990 6¥'1 ¥e°0 NHA-d3 MAA-N3 suiBuT P Y9 ddZ WSz dy-L2
600 200 L0°0> 10°0> 0L'0 9l'0 08¢ ¥9°0 oL 2e0 QZZYON-d3 02Z¥ON-N=A suifuzg YN 90£e9 Jefiidiajed dy-gyi
AdL RUTeld AdL EUT AdL 44/ql AdL Auy/q| AdL a4/q1 ai
aryun juswdinbg
2301 Wd 0s ,OOA [eJ0L [e}e] XON julod uolssig

SUGISSIWE JURINOd JIY BHAID o Alewuwing

ped aAid sapey)d
277 *Auedwo uolonpold NMS




67T

‘P17 ‘feluaiuoliaug pue BuussuiBug yoouel4

abed jXa|y U0 PanuRUoD

<e'0 20°0 100 81’0 10°0 0L'0 10°0> 100 100> 10°0> =|ejol
- - - - - - - - - - HH-Ng suoIssiW3 peoy IneH anmbnd
60°0 100 10°0> 200 - - 100> 100> - - oN43-N3 suossiwz aAGifng
L0°0> - 100> 10°0> - L0'0> - 10°0> - - LOTId-Nd 10lld Joysnquiog Jodep
200 Lo0> L0°0> 200 - - L00> 100> - - aiL Joysnquio Jodep Jynguiuw-g'gl

~-8NO0-0dY
. K . K _ _ . . R _ ~ ~ JOISNGUIQY) O} PINoy LINiay
Loo> 000 000 00°0 00°0 100> MdQ¥OTNI | e m Bupeor sonil Jojen poonpold
. . . . . = . . - = aNo?Q 101snquioy) o3 painoy
800 +0'0> 00> 800 000 100> -avo-n3a wnyay Jodep /m BuipeoT yonu| Sjesuspuo)
_ _ i B R _ _ B B _ ~ _ Joysnquio?) Jodep o} pajnoy
M"SHNYLNE SHyUe ] JajeAn PSINpald [99-00% (9) XIS
_ _ B B _ _ _ . _ _ aNoD Joysnquiog Jodep|
~SMNVI-NZ |03 paInoy syue sjesuspuoy [99-00% (9) XIS
10°0> - L0'0> 100> - 100> - 100> - - Z2JH-N3 Isjesl | Jsjeal Jy/niguu-g g
100> - 100> 100> - 100> - 100> - - L1H-N3 J9jeal] JeyeaH Jy/nguw-go
100> - Loo> L0°0> - 10'0> - 10°0> - - gNdo-N3 Jsuing Nd9 Ju/mguw-o°L
100> - 100> L0 0> - L0'0> - L00> - - §Ndo-N3 Jsuing Nd9o Jymguiw-o'L
100> - 10'0> 100> - 100> - 100> - - YNdo-N3a Jauing Ndo Juy/mguw-g°L
100> - 100> 100> - 100> - 100> - - £NdD-N3 lauing NdO u/mguiw-g°L
L0'0> - 100> 100> - 100> - L0'0> - - 2Nd9o-N3 Jsuing N9 Ju/mguiw-o°L
L0'0> - 100> 10°0> - L0'0> - 100> - - LNdo-N3a Jsuing NdoO Ju/mgwu-0°l
100 100> 100> - L0°0> 100 100> 100> 100> L0"0> nNdA-N3a auibu3 ¥y pP9-ddz uiusz du-2.L
olL'0 LO0> LO0> - L0°0> 60°0 Lo‘o> L0°0> 100> LO0> 02Z¥ON-N3 suiBuz yN 90££9 Jefidisied duy-gyl
dvH [elol SaU3JAY auanjo], JUBXIH-U [ouByIBW ophy suazueq audzuag ulsjo1oy oPAY
-3pJeuioy RLE | ' ~3P|EJ0Y airuun wewdinbg
(14/qf) suoissjwz pajewsy

SJUBIN|[Od 1y SNOpIEZEH JO AlRWwiwng
ped alig ssjeyD
9711 ‘Auedwos uolonpodd NMS




0€T

P17 ‘fejusiuoliaug pue BupssuiBus yoose)d

241 100 £0°0 08’0 £0'0 j 24t 200 20°0 200 <00 =Jejol
- - - - - - - - - - ¥H-N3 suoissiwg peoy neH anmbng
8£'0 900 200 80 - - 200 100> - - 2N4-N3 suolssiug aagifng
10'0> - 100> 10°0> - }0°0> - 100> - - LOTd-n3 10lld Jopsnquio) Jodep
60°0 100> 100> 600 - - 10'0> L0'0> - - aniL Jopsnquiod Jodea Jy/mguiu-g gL

~gNOD-0dVY
. . . . _ _ A . B _ ~ ~ 10}SNQWOD O} PajnNoy winjey
100> 100> 100> 100> 100> 100> MAQYOTNI | oden m BupeoT YoniL Joren Poanpoid
. . . . R . . . R R anNo? Joysnquio]) o} panoy
8¢°0 100> 100> 1870 100> 10°0> -avo1-n3 winyay Jodep /m Buipeor Yoni ), ajesuapue)
_ R _ i ~ B R _ R R -~ _ 10}8NqWoY Jode o} papnoy
M™SHNYL N Syue | Jajepn psanpold 199-00+ (9) XIS
R i - x B j j , ; - aNoo Joysnquiog Jodep,
-SHNV.L-NZ {0} pajnoy syue sjesuspuod (99-00+ (9) XIS
L00> - L0 0> 100> - 100> - L0'0> - - A RIE] J3jeal Isjesy Jy/mgui-g g
L0'0> - 100> 100> - 10°0> - 10°0> - - LLH-N3A isjeall IsjesH Jy/mguw-g o
100 - 100> 100 - 10°0> - L0°0> - - 9NdoO-N3 JauIng N JU/Mgww-0p
100 - 100> 100 - L0'0> - 10°0> - - SNd9-N3 Jsuing NdO Jy/mguu-g°L
100 - L0'0> 100 - L0'0> - 10°0> - - ¥NdO-N3 Jsuing Ndo Juymguiu-0)
100 - L00> oo - 100> - 100> - - €NdoO-N3 |suIng NdO Ju/mgww-o°lL
100 - 10°0> 100 - 10°0> - 10°0> - - ZNdo-n3 Jauing Nd9O Jy/maww-oL
100 - L0'0> 100 - 100> - 100> - - LNdO-N3 Jsuing NdD SU/Mguue-pTL
20°0 100> 100> - Lg'o ¥0'0 L0°0> L0°0> 100 100 nNaA-N3 suibuz 'y Pro-ddz unuez dy-£L
S0 100> L00> - 200 6€'0 L0°0> 100 100 200 02Z¥yON-N3 subug VN 90£¢D Jelidisied dy-GhL
dVH 18301 SaUIAY auanjoy QUEXaH-U |oueyIo N apAy suszuag auazuag ula[0JoYy ophy
-apjewloy -1Ay3 : ~3p|eJRIY aruun wawdinbg

(Ad1) Suoissiwg pajewnsy

(panuiuoo) spuenjiod Ay snoplezey j0 Alewwng

ped 9A14 sspueyn
271 ‘Auedwo) uonanpoid NS




TeT

*Pi] ‘(ejUBWIUONAUS PUB BulaauIBUS oosel4

“e[qif|Bau og 0} peLINSSE Bl SHUE] 19)EM PRANPOId PUE S)ESUIPUOI BY} WO SUOISSIWE HHD ‘eI0j8isy ). IS SIY) 18 J0ISnquics Jodea 9y o} pejnol sl Syue) oyl Wol) siodep "siustbes WeensumMop eyl U} JUs)s|xe~uou
Aifenuia pue uogonpasd Ul Jlews Aisn oie seseB asay] jo suoissiwe sso] Bulyiesiq pue Bulyiom *(8SES S|y} ut 103SNqUIoD Joden Bul AQ Paljonjuoo s| yojym) Buiyse)) o Ynsal € SE JN900 SHue} aBeI0}s WOy SUOISSIWE S0 PUB PHD By} 0 Jsow 8snesaq i JajdeyD (5007) wnipuadwos |dy Jad ,

962 = ON ‘ST =YHD '| =00 H(uozuoH awit Jea A-00L) Jeydninw (dMO) [eRusiod Buiuiepn 18qolS 'L~y 31qBL 86 ¥4 OF Heidiinu o sawi juepnjiod = juajeanby <09

SajON

96°55E' 11 S6'258°T 129 'L z0°0 1070 £0'992 or99 09°0L 197 £780'4L 69'68.'C =ej0),
- - - - - - - - - - - - HH-N3 SUOISSIWE peoy [neH eambnd
£recy 434>} - - - - orazl LE2E b4 8L €00 100 and-n3 suossiwg eAntng
50°lZ 0e's 10’0 100> 100> lo'0> 100 10> o> Loo> €012 62s 107l4na 10lid 103snqwog Joden
1Z'616'9 1°952'L e 660 Lo'e 100> 82E €80 €10 €0'0 L0'2L8'9 99YSL'L .ms_w_nw‘.w o JojsnquoD Jode JumEw-0's L
. . N ) . } I N N 103SnqUIe) o} pejnoy Winay
18'€5 95°eh - - - - 98'es gs°el ke ¥5°0 100 100> MTYOMIE | 1oden m Bupsen yonsL Jo1em pRaNRoI
. . R R i ! N 3 . N | — g 101SNQUIND O} PAINcy
85724 58k - 95°LL z56l ke 820 z00 100> ANOIAYOTN | gy, soden m BulpEo] HonLL S125uapUSD
J0ISqUIos Jode/\ 0} painoy
MeSHNvL-N3 SyuBL Jajep paanpald [49-007 (S) eald
_ N aNOD AOREGUIGS JGaey, o]
“SHNY.L-N3 peinoy syue 91esuspLog I95-00 (S) 9Ald
$92eT G988 €10 €00 100> o> 1o €00 100> 100> s 44 6Y'8% oHN3 Jejeall sajedH Jymgu-stg
82T 5985 €10 €00 100> 100> Lo €00 Lo0> 100> o) 414 6Y°85 LLHN3 dajeal | JejeaH Jymguiut-g'o
8T'S9¥ L1y oT'e L0°C 10°0> 100> 0 900 100 100> 08'y9y 86941 9NdO-N3 Jsumng Ndo Jymguu-grl
87’59y [+1ARY 920 100 100> Lo'o> (440} 900 1oe 100> 08'yoy 86°941 sNdoN3 dsuing NdO y/mguit-g° L
82’59y s} 4%3 90 100 100> 100> 220 80°0 100 100> 08'¥oy 8691} $Ndo-N3 dsuing Nd9 mguie-gtL
8259 [s}PARA 920 100 Lo'o> 100> o 900 oo 100> 08'vor 86'9LL £NdoN3 J8ung Ndo A/MEUIL-0' |
8T's9¥ [JWAS3 920 400 10°0> 10°0> 0 800 100 100> 0g'vor 86'9L1 Z2Ndo-nza 18uing NdO y/Mmguiw-g'L
859y [\1VA%3 9z'0 100 100> 10°0> 20 90°0 100 100> 08'vor 26'9L3 tNd9-n3 Jsuing NdO JY/MgWL-0*|
ez 06°5S [ANY] €00 100> 100> oLa £0°0 10°0> 10°0> 68°L2C ¥8'sS ndANn3 BUIBUZ 'y y¥9-ddZ ynuaz duy- 1
s9'¢l9 61651 £€0 80°0 10°0> 100> pxA L0°0 1o'o 100> $0'919 Y0'SSE 0ZZPon-Na auibus N 90eeD seflidivled dy-pi

JAsouuoy yq) 1Ajsuucy g JAjsauuoy agqp Ahjsauu) aysqp Assuucy EUTL] 14/sauuocy Jy/q)
[ Tac BaT, 2 2 b, v 7, 2 aruun uawdinb3
L "2200 + 02 jeIoL 02 st (O°N) 3pIXQ SnouIN {O°N) 3pIx0 snaauN 02 se ("HD) Jueyd {"HD) dueydW (02} spixolg uoqie
(sauuo]) Jeay s8d suoy sujal - 1SS]Wg seg y oA

ped 9A14 sapiRyD
2717 *Auedwo) uononpold NMS




[43*

“PIT ‘[EIUBWUCIAUZ Pue BulaaulBug yoose)4

*0jqIB1/Bou eq o} patLnsse 818 SYUER} Jojem paonpoid PUE BJESUBPUTY BU} WO SUCISSILE SHO ‘@I0jaiay ] "alis S|y} 1 J0JSnquiad Jodea Uy 0} Pejnol aJe syue) oy} woy siodep "sjuewBes WeensuMop ay) Ul juslsixe
~uou Aj|enpia pue uchenpoid U) jjews AIaA 2l sesed asay) o SUolSsWe $so] Bujyiesiq pue Buiom ‘(8ses iy ul 10)snquios Jodea ayy AQ PSjonuos st yojum) Bulyse); Jo JJnses & se Jnooo syue) aBeIo)s Wol) SUOISSIWS 00 PUB YHD ay) J0 1sowW ssnesvq g seideyDd (§002) wnipuedwog idy Jad ¢
“sun pleysasy) Bugyuisad yiwm ASUBISISU0S 10} SUO] LOYS 03 PIUSAUCT USSG IARY SIN[EA 953y L “(S3UUDJ) SUGC) S8l U] SUOISSIUS 8je|naj 1Bo|opoyjslu UoKE|Noled DHD IdV PUB YdI ,
967 = ON 'SZ =”HO 'L = Y00 (UozNoH ewi) JeoA-00L) Jalldpinu (D) [BUSIod Bulliem [290IO -V GIGEL 86 MO OF HBIIdNINU dMO Sawl JueInfjod = usjeanbd 200,
'STION
0g°LIS'eL §6'.59°C v8°9 9’} 200 10°0 ¥1°262 0499 69°1L 292 28817t 69'68L'2 =[eoL
- - - - - - - - - - - - HH-N3 SUOISSIWLE peoy |neK aapBnd
18 pL 2E°TE - - - - £5° Yl Leee 99's 6L £0'0 100 on4Nn3 suossiug sApfing
ieee 0E's 10'0 10'0> 100> L0'0> 100 10°0> L0'c> 10’0 gL'ee 62's LOTdN3 30]Id} J0}SNqUIOY Jodep
£€°669'L L¥'952'L [ 4 66°0 100 100> 29t £8°0 vi'o £0°0 6£'589'L 99ysL'L ,mEnn_u._uw...Wm< Jopsnquieg Jodep Jy/mauwi-g'sL
. . _ N N N . . . . | ) ~ J0jSNqUio) o} painoy winjey
6£'65 95°El 1E'65 ss'el 82 50 100 10°0> Md-avoTn3 10de 4 BUipEO™ YonLL JejE PRONPOLd
3 g - - - . . . . . . . ~ N 103SNGUIOD 0} PAINCY
15's8 zg'6L 05's8 z5'61 e 8L'0 200 L0'0> ANOD-QYOTN | 4w 1odep m Buipeo soni, siesuapuos
R B - B N R N N B R A N -~ N FOISTqUICY 10de A 0F painoy
Md-SINVLNI SHUBL JOJeM PIONPAId 19-00 (S) anld
N . _ = . N _ - N B - . ANOD LO¥snquio] JodeA o}
~SUNV.L-NT Pancy SXUE | 9}BSUapUOD 199-00¥ (S) aAld
¥¥'95T §5°8S 10 €00 Aeeig Loo> 210 £0'0 10'0> 10°0> 81'95¢ 64'8S 2lH-N3 Isyeal ] JajeaH Jy/MgWW-'0
952 §9'8% o £0°0 100> 00> [AN £0°0 Lo'e> 100> 8L'95T 6'8S LWHN3 lgjeal] lejesH y/mguw-s'o
88'zIS (AR 62°0 Lo 100> 100> vT0 900 10°0 10°0> 9ETLS 96'9L1 aNda-na fauing Nd9 y/mguin-gTL
AR oLLblL §2°0 00 100> 100> o 800 100 L0'0> 9ETLS 86911 sNd9-N3 1suing Nd9 Jy/mguw-g')
68'TLS (AR 62°0 00 Log> 10°0> ¥Z'0 800 100 10°0> el AR~ 86911 yNdo-Na Jauing Nd9 Jymigwiw-gti
6829 oL 62°0 200 100> 10°0> 20 800 100 10°0> 9ETLS 96°9L) €Ndo-N3 Jsuing NdO Ju/maww-gTy
[1:4% [/JVA%Y 620 00 100> 100> ¥Z'o 90'0 100 10°0> 9€TIS 86'9L) 2Ndo-N= dsuing Nd9 Jymguu-g L
6815 [IASY 620 o0 100> L0°0> 20 900 100 10'0> 9ETLS 86'911 NdoN3 lauing Ndo Jymgwu-o'y
yevYe 06'SS o £0°0 10°0> 10°0> EAN] £0°0 Loo> 100> 65°Y¥T ¥8'SS nEA-Na BUIBUT 'Y ¥P9-ddZ YNUOZ dy-L|
vL'6L9 61°sS1L 980 80°0 100> 100> aeo 200 100 10°0> 10°619 $0'SSL 0ZZyON-N3 aufug YN 90£€0 Jefridiared dy-syl
JA/suoy T47q8 1Ajsuoy /91 ZANSUOY ay/q; 1Aj5U0} Jy/q1 AAISU9} A/l JAIsuoY Jurd W uawdinb
350D +200 €101 TE%09 ¢ (OPN) SPIXD SHOHIN (O¥N) 9pIXO SnoauN FiTo0 S ("HO) SUPWIOW ("HD) aueyiow 00) apix0ig uoqiED atun y nha

{suo]) teaj 19d sua] poysg - 1SS see) y! JLys
ped dki4 sajeyd

2771 *Auedwo) uonanpolyg NMS




SWN Production Company, LLC
Charles Frye Pad
Engine Emissions Calculations - Criteria Air Pollutants

Equipment Information

Unit ID: EU-MC4220 EU-VRU
Emission Point ID: EP-MC4220 EP-VRU
Make: Caterpiliar Zenith
Model: G3306 NA ZPP-644 4 41
Design Class: 4S-RB 45-RB
Controls: NSCR NSCR
Horsepower (hp): 145 77.0
Capacity (kW): NA 57.4
Fuel Use (Btu/hp-hr): 8,625 NA
Fuel Use (Btu/kW-hr): NA 8,314
Fuel Use (scfh): 1,382 527
Annual Fuel Use (mmscf): 1211 4.62
Fuel Use (mmBtu/hr): 1.25 0.48
Exhaust Flow (acfm): 678 678
Exhaust Temp (°F): 1,101 1,101
Operating Hours: 8,760 8,760
Fuel Heating Value (Btu/scf): 905 905
Uncontrolled Manufacturer Emission Factors *
NOx (g/hp-hr): 13.47 NA
CO (g/hp-hr): 13.47 NA
NMNEHC/VOC (g/hp-hr): 0.22 NA
Total VOC = NMNEHC + HCHO (g/hp-hr): 0.49 NA
NMHC + NOx as NOx (g/kW-hr): NA 2.70
CO (g/kW-hr): NA 4.40
NMHC + NOx as VOC (g/kW-hr): NA 2,70
Post-Catalyst Emission Factors
NOx Control Eff. % 92.58% NA
CO Control Eff. % 85.15% NA
NOx (g/hp-hr): 1.00 NA
CO (g/hp-hr): 2.00 NA
NMNEHC/NOC (g/hp-hr): 0.70 NA
Total VOC = NMNEHC + HCHO (g/hp-hr): 0.97 NA
Uncontrolied Criteria Air Pollutant Emissions
Unit ID: EU-MC4220 EU-VRU
Pollutant Ib/hr TPY Ib/hr TPY
NOx 4.31 18.88 NA NA
NMHC + NOx as NOx NA NA 0.34 1.49
CcO 4.31 18.88 0.56 2.45
NMNEHC/VOC (does not include HCHO) 0.07 0.31 NA NA
Total VOC (includes HCHO) 0.16 0.70 NA NA
NMHC + NOx as VOC NA NA 0.34 1.49
80, <0.01 <0.01 <0.01 <0.01
PMios 0.01 0.04 <0.01 <0.01
PMCOND 0.01 0.04 <0.01 <0.01
PMror 0.02 0.09 0.01 0.04

Flatrock Engineering and Environmental, Ltd.
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SWN Production Company, LLC
Charles Frye Pad
Engine Emissions Calculations - Criteria Air Pollutants (Continued)

Proposed Criteria Air Pollutant Emissions®

Unit ID: EU-MC4220 EU-VRU
Pollutant Ib/hr TPY Ib/hr TPY
NOx 0.32 1.40 NA NA
NMHC + NOx as NOx NA NA 0.34 1.49
CO 0.64 2.80 0.56 2.45
NMNEHC/VOC (does not include HCHO) 0.22 0.96 NA NA
Total VOC (includes HCHO) 0.16 0.70 NA NA
NMHC + NOx as VOC NA NA 0.34 1.49
SO, <0.01 <0.01 <0.01 <0.01
PMiop2.5 0.01 0.04 <0.01 <0.01
PMconp 0.01 0.04 <0.01 <0.01
PMyor 0.02 0.09 0.01 0.04

AP-42 Emission Factors (Ib/mmBtu)*

4S-RB
Pollutant 3.2-3 (7/00)
SO, 5.88E-04
PMyon.s 9.50E-03
PMconn 9.91E-03
PMsor 1.94E-02

Notes:

" Uncontrolled Caterpillar 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.

2 Zenith engine is certified to meet EPA emissions standards of 2.7 g/lkW-hr NMHC+NOx and 4.4 g/kW-
hr CO. Total NMHC+NOXx factor used to conservatively estimate emissions of NOx and VOC,
respectively. All other poliutants calculated using AP-42.

3 Post-catalyst Caterpiliar emission factors based on catalyst manufacturer data and/or NSPS Subpart
JJJJ limits, if applicable. Per NSPS Subpart JJJJ, VOC limit does not include HCHO; therefore, HCHO
emissions have been added to the NSPS JJJJ VOC emission rates for demonstration purposes only.

“ Per AP-42, all particulate matter (PM) from combustion of natural gas (total, condensable and
filterable PM) is presumed <1 micrometer in diameter.

Flatrock Engineering and Environmental, Ltd.
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SWN Production Company, LLC
Charles Frye Pad
Engine Emissions Calculations - Hazardous Air Pollutants

Equipment Information

Unit 1D: EU-MC4220 EU-VRU
Emission Point ID: EP-MC4220 EP-VRU
Make: Caterpillar Zenith
Model: G3306 NA ZPP-644 4.4L
Design Class: 4S-RB 4S5-RB
Controls: NSCR NSCR
Horsepower (hp): 145 77.0
Capacity (kW): NA 57.4
Fuel Use (Btu/hp-hr): 8,625 NA
Fuel Use (Btu/kW-hr): NA 8,314
Fuel Use (scfh): 1,382 527
Annual Fuel Use (mmscf): 12.11 4.62
Fuel Use (mmBtu/hr): 1.25 0.48
Exhaust Flow (acfm): 678 678
Exhaust Temp (°F): 1,101 1,101
Operating Hours: 8,760 8,760
Proposed HAP Emissions’
Unit ID: EU-MC4220 EU-VRU
Pollutant Ib/hr TPY Ib/hr TPY
Acetaldehyde <0.01 0.02 <0.01 0.01
Acrolein <0.01 0.01 <0.01 0.01
Benzene <0.01 0.01 <0.01 <0.01
Ethylbenzene <0.01 <0.01 <0.01 <0.01
Formaldehyde 0.09 0.39 0.01 0.04
Methanol <0.01 0.02 <0.01 0.01
Toluene <0.01 <0.01 <0.01 <0.01
Xylenes <0.01 <0.01 <0.01 <0.01
Total HAP = 0.10 0.45 0.01 0.07

AP-42 Emission Factors (Ib/mmBtu)

45-RB
Pollutant 3.2-3 (7/00)

Acetaldehyde 2.79E-03

Acrolein 2.63E-03

Benzene 1.58E-03

Ethylbenzene 2.18E-05

Formaldehyde 2.05E-02

Methanol 3.06E-03

Toluene 5.58E-04

Xylenes 1.95E-04

Notes:

" Manufacturer data for uncontrolled Caterpillar G3306 HCHO emissions (g/hp-hr): 0.27

Flatrock Engineering and Environmental, Ltd.
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SWN Production Company, LLC
Charles Frye Pad
Engine Emissions Calculations - Greenhouse Gases

Equipment Information

Unit ID: EU-MC4220 EU-VRU
Emission Point ID: EP-MC4220 EP-VRU
Make: Caterpillar Zenith
Modetl: G3306 NA ZPP-644 4.41
Design Class: 43-RB 4S-RB
Controls: NSCR NSCR
Horsepower (hp): 145 77.0
Capacity (kW): NA 57.4
Fuel Use (Btu/hp-hr): 8,625 NA
Fuel Use (Btu/kW-hr): NA 8,314
Fuel Use (scfh): 1,382 527
Fuel Use (mmBtu/hr): 1.25 0.48
Exhaust Flow (acfm): 678 678
Exhaust Temp (°F): 1,101 1,101
Operating Hours: 8,760 8,760

Manufacturer Emission Factors (g/hp-hr)’

CO, = 485 NA
CHy = NA NA
Greenhouse Gas (GHG) Emissions’
Pollutant 1b/hr tonnesl/yr Ib/hr tonnes/yr
CcO, 155.04 616.05 55.84 221.89
CH, <0.01 0.01 <0.01 <0.01
N,O <0.01 <0.01 <0.01 <0.01
CH4 as COse 0.07 0.27 0.03 0.10
N,O as CO.e 0.08 0.33 0.03 0.12
Total CO,+ CO.e = 155.19 616.65 55.90 22212

40 CFR 98 Tables G-1 and C-2 Emission Factors (ka/mmBtu)*

Carbon Dioxide (CO,) 53.06
Methane (CH,) 1.00E-03
Nitrous Oxide (N,O) 1.00E-04

Notes:

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

2 CO,e = CO, equivalent (Pollutant times GWP multiplier):

40 CFR 98 Table A-1, Global Warming Potential (GWP) multiplier: CO, = 1, CH, = 25, N,O = 298

Flatrock Engineering and Environmental, Ltd.
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SWN Production Company, LLC
Charles Frye Pad
Gas Production Unit Burner Emissions Calculations - Criteria Air Pollutants

Equipment Information

Unit ID: EU-GPU1 - EU-GPUS6 (EACH])
Emission Point ID: EP-GPU1 - EP-GPU6
Description: Gas Production Unit Burner
Number of Units: 8
Burner Design (mmBtu/hr): 1.0
Fuel HHV (Btu/scf): 905
Annual Fuel Use (mmscf): 9.68
Annual Operating Hours: 8,760
Criteria Air Pollutant Emissions
Unit ID: EU-GPU1 - EU-GPU6 (EACH)
Pollutant Ib/hr TPY
NOx 0.11 0.48
CO 0.09 0.41
VOC 0.01 0.03
SO, <0.01 <0.01
PMio2.5 0.01 0.03
PMconp <0.01 0.01
PMror 0.01 0.04

AP-42 Emission Factors for Units <100 mmBtu/hr (Ib/mmscf)’

Pollutant 1.41, -2 (7/98)
NOx 100.0
CO 84.0
VOC 55
SO, 0.6
PMions 5.7
PMcono 1.9
PMyor 76

Notes:

' All PM (total, condensable and filterable) is assumed to be <1 micrometer in diameter. Total PM is the sum of
filterable PM and condensable PM.

Flatrock Engineering and Environmental, Ltd.
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SWN Production Company, LLC
Charles Frye Pad :

Gas Production Unit Burner Emissions Calculations - Hazardous Air Pollutants

Equipment Information

Unit ID:

Emission Point ID:
Description:

Number of Units:

Burner Design (mmBtu/hr):
Fuel HHV (Btu/scf):
Annual Fuel Use (mmscf):
Annual Operating Hours:

Hazardous Air Pollutant Emissions

EU-GPU1 - EU-GPU6 (EACH)

EP-GPU1 - EP-GPUS
Gas Production Unit Burner
6
1.0
905
9.68
8,760

Unit ID: EU-GPU1 - EU-GPU6 (EACH)
Pollutant Ib/hr TPY
n-Hexane <0.01 0.01
Formaldehyde <0.01 <0.01
Benzene <0.01 <0.01
Toluene}- <0.01 <0.01
Total HAP = <0.01 0.01
AP-42 Emission Factors (Ib/mmscf)
Pollutant 1.4-3 (7/98)
n-Hexane 1.80E+00
Formaldehyde 7.50E-02
Benzene 2.10E-03
Toluene 3.40E-03

Flatrock Engineering and Environmental, Ltd.
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SWN Production Company, LLC
Charles Frye Pad

Gas Production Unit Burner Emissions Calculations - Greenhouse Gases

Equipment Information

Unit ID:

Emission Point ID:
Description:

Number of Units:

Burner Design (mmBtu/hr):
Fuel HHV (Btu/scf):
Annual Fuel Use (mmscf):
Annual Operating Hours:

Greenhouse Gas (GHG) Emissions'

EU-GPU1 - EU-GPU6 (EACH)

EP-GPU1 - EP-GPUB
Gas Production Unit Burner

6
1.0
905
9.68
8,760

Unit ID: EU-GPU1 - EU-GPUS6 (EACH)
Pollutant Ib/hr tonneslyr
CO, 116.98 464.80
CHy <0.01 0.01
N,O <0.01 <0.01
CH, as COe 0.06 0.22
N,O as CO,e 0.07 0.26
Total CO,+ CO,e = 117.10 465.28

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

Carbon Dioxide (CO,) 53.06
Methane (CH,) 1.00E-03
Nitrous Oxide (N,O) 1.00E-04

Notes:

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

(tons) table.

2C0,e = CO, equivalent (Pollutant times GWP multiplier):

40 CFR 98 Table A-1, Global Warming Potential (GWP) multiplier: CO, = 1, CH, = 25, N,O = 298

Flatrock Engineering and Environmental, Ltd.

139




SWN Production Company, LLC
Charles Frye Pad

Heater Treater Emissions Calculations - Criteria Air Pollutants

Equipment Information

Unit ID:

Emission Point ID:
Description:

Number of Units:

Burner Design (mmBtu/hr):
Fuel HHV (Btu/scf):
Annual Fuel Use (mmscf):
Annual Operating Hours:

Criteria Air Pollutant Emissions

EU-HT1 - EU-HT2 (EACH)

EP-HT1 - EP-HT2

Heater Treater
2
0.5
905
4.84
8,760

Unit ID: EU-HT1 - EU-HT2 (EACH)
Pollutant Ib/hr TPY
NOx 0.06 0.24
CO 0.05 0.20
VOC <0.01 0.01
SO, <0.01 <0.01
PMyor2.5 <0.01 0.01
PMCOND <0.01 <0.01
PMqor <0.01 0.02

AP-42 Emission Factors for Units <100 mmBtu/hr (Ib/mmscf)’

Pollutant 1.4-1, 2 (7/98)
NOx 100.0
CcO 84.0
VOC 55
SO, 06
PMior25 5.7
PMconp 1.9
PMror 76

Notes:

TAll PM (total, condensable and filterable) is assumed to be <1 micrometer in diameter. Total PM is the sum of

filterable PM and condensable PM.

Flatrock Engineering and Environmental, Ltd.
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SWN Production Company, LLC
Charles Frye Pad

Heater Treater Emissions Calculations - Hazardous Air Pollutants

Equipment Information

Unit ID:

Emission Point ID:
Description:

Number of Units:

Burner Design (mmBtu/hr):
Fuel HHV (Btu/scf):
Annual Fuel Use (mmscf):
Annual Operating Hours:

Hazardous Air Pollutant Emissions

EU-HT1 - EU-HT2 (EACH)

EP-HT1 - EP-HT2
Heater Treater

2
0.5
905

4.84
8,760

Unit ID: EU-HT1 - EU-HT2 (EACH)
Pollutant Ib/hr TPY
n-Hexane <0.01 <0.01
Formaldehyde <0.01 <0.01
Benzene <0.01 <0.01
Toluene <0.01 <0.01
Total HAP = <0.01 <0.01

AP-42 Emission Factors (Ib/mmscf)

Pollutant 1.4-3 (7/98)
n-Hexane 1.80E+00
Formaldehyde 7.50E-02
Benzene 2.10E-03
Toluene 3.40E-03

Flatrock Engineering and Environmental, Ltd.
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SWN Production Company, LLC
Charles Frye Pad

Heater Treater Emissions Calculations - Greenhouse Gases

Equipment Information

Unit ID:

Emission Point ID:
Description:

Number of Units:

Burner Design (mmBtu/hr):
Fuel HHV (Btu/scf):
Annual Fuel Use (mmscf):
Annual Operating Hours:

Greenhouse Gas (GHG) Emissions’

EU-HT1 - EU-HT2 (EACH)

EP-HT1 - EP-HT2

Heater Treater
2
0.5
905
4.84
8,760

Unit 1D: EU-HT1 - EU-HT2 (EACH)
Pollutant ib/hr tonnes/yr
CO, 58.49 232.40
CH, <0.01 <0.01
N,O <0.01 <0.01
CH; as CO,e 0.03 0.11
N,O as CO.e 0.03 0.13
Total CO,+ CO,e = 58.55 232.64

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

Carbon Dioxide (CO,) 53.06
Methane (CH,) 1.00E-03
Nitrous Oxide (N,QO) 1.00E-04

Notes:

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

(tons) table.

2C0,e = CO, equivalent (Pollutant times GWP multiplier):

40 CFR 98 Table A-1, Global Warming Potential (GWP) multiplier; CO, =1, CH, = 25, N,O =298

Flatrock Engineering and Environmental, Ltd.
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SWN Production Company, LLC
Charles Frye Pad

Storage Tank Emissions - Criteria Air Pollutants

Tank Information

Unit ID:

Emission Point ID:
Contents:

Number of Tanks:

Capacity (bbi) - Per Tank:
Capacity (gal) - Per Tank:
Total Throughput (bbl/yr):
Total Throughput (galfyr):
Total Throughput (bbl/d):
Tank Vapor Capture Efficiency:
Captured Vapors Routed to:

Uncontrolled Storage Tank Emissions’

EU-TANKS-COND

APC-COMB-TKLD
Condensate
6
400
16,800
525,600
22,075,200
1,440
100%
VRU

EU-TANKS-PW
APC-COMB-TKLD
Produced Water
6
400
16,800
365,000
15,330,000
1,000
100%

VRU

Unit 1D: EU-TANKS-COND EU-TANKS-PW
Emissions Ib/hr TPY Ib/hr TPY
Working Losses 9.81 42.98 1.92 8.43
Breathing Losses 2.13 9.34 <0.01 <0.01
Flashing Losses? 13.02 57.02 0.71 3.10
Total VOC = 24.96 109.33 2.63 11.54
Total VOC + 50% Safety Factor = 37.44 164.00 3.95 17.31
Controlled Storage Tank Emissions”
Unit 1D: EU-TANKS-COND EU-TANKS-PW
Emissions Ib/hr TPY Ib/hr TPY
Working Losses 0.20 0.86 0.04 0.17
Breathing Losses 0.04 0.19 <0.01 <0.01
Flashing Losses 0.26 1.14 0.01 0.06
Total VOC = 0.50 2.19 0.05 0.23
Total VOC + 50% Safety Factor = 0.75 3.28 0.08 0.35
Per Tank = 0.12 0.55 0.01 0.06

Notes:

" Emissions calculated using ProMax Software. ProMax software provides estimates for working, breathing, and
flashing losses associated with total throughput (i.e., emissions from all tanks). 50% compliance margin added to total
storage tank emissions.

2 \/apors routed to vapor combustor with 98% control efficiency in event of any VRU downtime. Overall control
efficiency of 98% used for purpose of establishing PTE.

Flatrock Engineering and Environmental, Ltd.
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SWN Production Company, LLC
Charles Frye Pad
Storage Tank Emissions - Hazardous Air Pollutants

Uncontrolled Storage Tank Emissions’

Unit 1D; EU-TANKS-COND EU-TANKS-PW
Pollutant Ib/hr TPY Ib/hr TPY
n-Hexane 0.79 3.44 0.01 0.04
Benzene 0.01 0.03 <0.01 0.02
Toluene 0.01 0.05 <0.01 0.01
Ethylbenzene <0.01 0.02 <0.01 <0.01
Xylenes 0.01 0.05 <0.01 0.01
Total HAP = 0.82 3.59 0.02 0.09

Controlled Storage Tank Emissions?®

Unit ID: EU-TANKS-COND EU-TANKS-PW
Pollutant Ib/hr TPY Ib/hr TPY
n-Hexane 0.04 0.17 <0.01 <0.01
Benzene <0.01 <0.01 <0.01 <0.01
Toluene <0.01 <0.01 <0.01 <0.01
Ethyibenzene <0.01 <0.01 <0.01 <0.01
Xylenes <0.01 <0.01 <0.01 <0.01
Total HAP = 0.04 0.18 <0.01 <0.01

Notes:

" Emissions calculated using ProMax Software. ProMax software provides estimates for working, breathing, and flashing
losses associated with total throughput (i.e., emissions from all tanks). 50% compliance margin added to total storage tank
emissions.

2 vapors routed to vapor combustor with 98% control efficiency in event of any VRU downtime. Overall control efficiency of
95% used for purpose of establishing PTE.

Flatrock Engineering and Environmental, Ltd.
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SWN Production Company, LLC
Charles Frye Pad

Condensate Truck Loading Emissions - Criteria and Hazardous Air Pollutants

Loading Information

UnitID: EU-LOAD-COND
Emission Point ID:  APC-COMB-TKLD
Fill Method: Submerged
Type of Service: Dedicated
Mode of Operation: Normal
Throughput (1000 gal): 22,075.20
Control Type: Vapor Return/Combustion
Vapor Capture Efficiency: 70%
Average Fill Rate (gal/hr): 7,500
Captured Vapors Routed to: VRU

Uncontrolled Loading Emissions’

Unit ID: EU-LOAD-COND
Pollutant Avg. Ib/hr TPY
VOC = 14.67 64.25
n-Hexane 0.28 1.22
Benzene <0.01 0.01
Toluene <0.01 0.01
Ethylbenzene 0.00 <0.01
Xylenes <0.01 0.01
Total HAP = 0.29 1.26

Controlled Loading Emissions’

Pollutant Avg. Ib/hr TPY
VOC = 4.40 19.28
n-Hexane 0.08 0.37
Benzene <0.01 <0.01
Toluene <0.01 <0.01
Ethylbenzene <0.01 <0.01
Xylenes <0.01 <0.01
Total HAP = 0.09 0.38

Notes:

! Liquid loading emissions were estimated using ProMax run for submerged loading dedicated normal service and
overall reduction efficiency of 69%. Vapor balance capture efficiency is 70% and control efficiency is 98%.

Flatrock Engineering and Environmental, Ltd.
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SWN Production Company, LLC
Charles Frye Pad
Produced Water Truck Loading Emissions - Criteria and Hazardous Air Pollutants

Loading Information

‘Unit [D: EU-LOAD-PW
Emission Point ID:  APC-COMB-TKLD

Fill Method: Submerged
Type of Service: Dedicated
Mode of Operation: Normal
Throughput (1000 gal): 15,330.00
Control Type: Vapor Return/Combustion
Vapor Capture Efficiency: 70%
Average Fill Rate (gal/hr): 7,500
Captured Vapors Routed to: VRU

Uncontrolled Loading Emissions’

Unit ID: EU-LOAD-PW
Pollutant Avg. Ib/hr TPY
VOC = 2,27 9.94
n-Hexane 0.00 <0.01
Benzene <0.01 0.01
Toluene 0.00 <0.01
Ethylbenzene 0.00 <0.01
Xylenes 0.00 <0.01
Total HAP = <0.01 0.02

Controlled Loading Emissions'

Unit ID: EU-LOAD-PW

Pollutant Avg. Ib/hr TPY
VOC = 0.68 2.98

n-Hexane <0.01 <0.01

Benzene <0.01 <0.01

Toluene <0.01 . <0.01

Ethylbenzene <0.01 <0.01

Xylenes <0.01 <0.01

Total HAP = <0.01 <0.01

Notes:

! Liquid loading emissions were estimated using ProMax run for submerged loading dedicated normal service and
overall reduction efficiency of 69%. Vapor balance capture efficiency is 70% and control efficiency is 98%.

Flatrock Engineering and Environmental, Ltd.
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SWN Production Company, LLC
Charles Frye Pad
September 2016

ATTACHMENT U: CLASS | 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 G70-C General Permit Registration for a natural gas production facility
(Charles Frye Pad) located near Valley Grove in Ohio County, West Virginia. From Interstate 70 east of Wheeling,
WV, take Exit 10 and turn left onto CR 65 (Cabella Drive). Travel 0.32 miles if exiting from 1-70 east (0.55 miles if
exiting from 1-70 west) and turn right onto CR 41/1 (McCutcheon Road). Travel 0.72 miles on CR 41/1 and entrance
to well pad will be on the left. Latitude and longitude coordinates are: 40.05442, -80.5818.

The applicant estimates the potential to discharge the following Regulated Air Pollutants will be:

Nitrogen Oxides (NOx) 15.37 tons/yr
Carbon Monoxide (CO) 26.22 tons/yr
Volatile Organic Compounds (VOC) 35.81 tons/yr
Sulfur Dioxide (SO2) 0.02 tons/yr
Particulate Matter (PM) 11.86 tons/yr
Acetaldehyde 0.03 tons/yr
Acrolein 0.02 tons/yr
Benzene 0.02 tons/yr
Ethylbenzene 0.02 tons/yr
Formaldehyde 0.44 tons/yr
Methanol 0.03 tons/yr
n-Hexane 0.80 tons/yr
Toluene 0.03 tons/yr
Xylenes 0.07 tons/yr
Carbon Dioxide 12,218.82 tons/yr
Methane 11.69 tons/yr
Nitrous Oxide 0.02 tons/yr

CO» Equivalent 12,517.80 tons/yr

Operations is planned to begin on or about October 25, 2016. 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 1250,
during normal business hours.

Dated this XXth of September, 2016

By: SWN Production Company, LLC
Carla Suszkowski, P.E.
Regulatory Manager — West Virginia Division
10000 Energy Drive
Spring, TX 77389
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