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INTRODUCTION

SWN Production Company, LLC (SWN), submits the enclosed application for a Class | Update to
Permit No. R13-2987C issued on October 8, 2014. SWN proposes to remove the existing
permitted 23.6-hp Kubota DG972-E2 flash gas compressor engine (EU-ENG2), three (3)
condensate tanks, three (3) produced water tanks, and two (2) 1.5-mmBtu/hr natural gas-fired
line heaters (EU-LH1 and EU-LH2) and to revise tank emissions. As a result of these changes,
truck loading, combustor, fugitive, and haul road emissions have also been updated. This project
involves the removal of equipment and a decrease in emissions therefore it qualifies as a Class |
Administrative Update.

Equipment Description

Permitted equipment includes two (2) 1.0-mmBtu/hr natural gas-fired GPU burners (EU-GPU1
and EU-GPU2), one (1) 0.5-mmBtu/hr natural gas-fired heater treater (EU-HT1), three (3) 400-bbl
condensate storage tanks (collectively known as EU-TANKS-COND), three (3) 400-bbl produced
water storage tanks (collectively known as EU-TANKS-PW), condensate truck loading (EU-LOAD-
COND), produced water truck loading (EU-LOAD-PW), one (1) 15.0-mmBtu/hr vapor combustor
(APC-COMB-TKLD) with one (1) 50-SCFH natural gas-fired pilot (EU-PILOT), associated fugitive
emissions (EU-FUG) and fugitive haul road emissions (EU-HR).

Note that other small storage tanks may be present on site (i.e., methanol, lube oil) but are
considered de minimis sources per Table 45-13B and are not addressed further in this application.

Proposed Emissions

Emissions calculations for the project are presented in Attachment N. All other equipment will
remain as permitted and are not addressed further in this application.

Condensate tank emissions were calculated in the EPA TANKS 4.0.9d model using Gasoline RVP
15 as the tank contents. Although produced water storage tanks contain primarily water, the
produced water tank emissions were calculated using Gasoline RVP 15 as 100% of the throughput
to provide a conservative emissions estimate per the WVDEQ's request. Flashing emissions were
calculated using ProMax process simulation software. Condensate and produced water loading
have been calculated using the properties from EPA TANKS 4.0.9d and process simulation. Tank
emissions are routed to a vapor combustor with 100% capture efficiency and 98% destruction

efficiency.
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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 AP-42
and EPA emission factor references, gas and liquids analyses, process simulation results, and EPA
TANKS 4.0.9d Emissions Report are included in Appendix A.

The following changes are included in this application:

e One (1) 23.6-hp Kubota DG972 compressor engine that was previously authorized has
been removed from the equipment representation.

e Two (2) 1.5-mmBtu/hr natural gas-fired line heaters that were previously authorized have
been removed from the equipment representation.

e Three (3) condensate tanks that were previously authorized have been removed from the
equipment representation.

o Three (3) produced water tanks that were previously authorized have been removed from
the equipment representation.

e The condensate throughput estimate has been revised from 125 bbl/d to 61.5 bbl/d.

e The produced water throughput estimate has been revised from 100 bbl/d to 5 bbl/d.

e The condensate flash emission factor has been revised from 4.39 lb/bbl to 25.96 Ib/bbl
based on an updated process simulation report.

e The produced water flash emission factor has been revised from 0.0172 Ib/bbl to 0.0272
Ib/bbl based on an updated process simulation report.

e The tank vapor capture efficiency has been revised from 98% to 100%.

e The low pressure tower has been removed from the equipment representation.

e Truck loading emissions have been revised based on the change in condensate and
produced water composition and throughput.

e Combustor emissions have been revised based on the change in condensate and
produced water composition and throughput.

e Fugitive component counts have been revised based on the equipment changes.

e Fugitive haul road estimates have been revised based on the change in condensate and
produced water throughput.
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WEST VIRGINIA DEPARTMENT OF

ENVIRONMENTAL PROTECTION APPLICATION FOR NSR PERMIT
DIVISION OF AIR QUALITY AND
601 57 Street, SE
Charleston, WV 25304 TITLE V PERMIT REVISION
(304) 926-0475 (OPTIONAL)

www.dep.wv.gov/daq

PLEASE CHECK ALL THAT APPLY TO NSR (45CSR13) (IF KNOWN): | PLEASE CHECK TYPE OF 45CSR30 (TITLE V) REVISION (IF ANY):
[J CONSTRUCTION [] MODIFICATION [ RELOCATION ] ADMINISTRATIVE AMENDMENT ] MINOR MODIFICATION

CLASS | ADMINISTRATIVE UPDATE  [] TEMPORARY [J SIGNIFICANT MODIFICATION

] CLASS Il ADMINISTRATIVE UPDATE [] AFTER-THE-FACT IF ANY BOX ABOVE 1S CHECKED, INCLUDE TITLE V REVISION
INFORMATION AS ATTACHMENT S TO THIS APPLICATION

FOR TITLE V FACILITIES ONLY: Please refer to “Title V Revision Guidance” in order to determine your Title V Revision options
(Appendix A, “Title VV Permit Revision Flowchart") and ability to operate with the changes requested in this Permit Application.

Section . General

1. Name of applicant (as registered with the WV Secretary of State’s Office): 2. Federal Employer ID No. (FEIN):

SWN Production Company, LLC 26-4388727
3. Name of facility (if different from above): 4. The applicant is the:

State of WV DNR B Pad [JOWNER [JOPERATOR [X] BOTH
5A. Applicant's mailing address: 5B. Facility's present physical address:

10000 Energy Drive Brooke County, West Virginia — near the town of Colliers

Spring, TX 77389

6. West Virginia Business Registration. Is the applicant a resident of the State of West Virginia? K yes [INO
— If YES, provide a copy of the Certificate of Incorporation/Organization/Limited Partnership (one page) including any name
change amendments or other Business Registration Certificate as Attachment A.

— IfNO, provide a copy of the Certificate of Authority/Authority of L.L.C./Registration (one page) including any name change
amendments or other Business Certificate as Attachment A.

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

8. Does the applicant own, lease, have an option to buy or otherwise have control of the proposed site? YES []NO

— If YES, please explain: SWN is leasing the land on which the site is constructed

— If NO, you are not eligible for a permit for this source.

9. Type of plant or facility (stationary source) to be constructed, modified, relocated, 10. North American Industry
administratively updated or temporarily permitted (e.g., coal preparation plant, primary Classification System
crusher, etc.): (NAICS) code for the facility:
Oil and natural gas production well pad 211111

11A. DAQ Plant ID No. (for existing facilities only): 11B. List all current 45CSR13 and 45CSR30 (Title V) permit numbers

009 - 00108 associated with this process (for existing facilities only):
R13-2987C

NSR/Title V Permit Revision Application Form (Revision form.doc)
Revised - 05/2010




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

12A.

—  For Modifications, Administrative Updates or Temporary permits at an existing facility, please provide directions to the
present location of the facility from the nearest state road;
For Construction or Relocation permits, please provide directions to the proposed new site location from the nearest state
road. Include a MAP as Attachment B.
From 1-70 take Exit 1A to SR-2 North. Travel SR-2 North for 19.8 miles to Alt. SR-27 intersection and turn right on Alt SR-27. Travel
5.3 miles to intersection of Alt SR-27 and CR-16, (Tent Church Rd), and turn right on CR-16. Travel CR-16 for 0.7 miles to CR-
7/4,(Quinn Lane), and turn left on CR-7/4. Travel 0.2 miles on CR-7/4 for 0.2 mile to access road on left.

12B. New site address (if applicable): 12C. Nearest city or town: 12D. County:
185 Quinn Lane Colliers Colliers Brooke
12.E. UTM Northing (KM): 4,465.69168 12F. UTM Easting (KM): 540.09198 [ 12G. UTM Zone: 17T

13. Briefly describe the proposed change(s) at the facility:
With this application, SWN requests to remove one engine, six tanks, and two line heaters and to revise tank emissions. As a
result of these changes, truck loading, combustor, fugitive, and haul road emissions have also been updated.

14A. Provide the date of anticipated installation or change: Immediately upon permit issuance 14B. Date of anticipated Start-Up
— Ifthis is an After-The-Fact permit application, provide the date upon which the proposed | if a permit is granted:

change did happen: / / N/A — Existing sources subject of
permit action

14C. Provide a Schedule of the planned Installation of/fChange to and Start-Up of each of the units proposed in this permit
application as Attachment C (if more than one unit is involved).

15. Provide maximum projected Operating Schedule of activity/activities outlined in this application:
Hours Per Day 24 Days Per Week 7 Weeks Per Year 52

16. Is demolition or physical renovation at an existing facility involved? [ YES [ NO

17. Risk Management Plans. If this facility is subject to 112(r) of the 1990 CAAA, or will become subject due to proposed
changes (for applicability help see www.epa.gov/ceppo), submit your Risk Management Plan (RMP) to U. S. EPA Region Ill.

18. Regulatory Discussion. List all Federal and State air pollution control regulations that you believe are applicable to the
proposed process (if known). A list of possible applicable requirements is also included in Attachment S of this application
(Title V Permit Revision Information). Discuss applicability and proposed demonstration(s) of compliance (if known). Provide this

information as Attachment D.

Section Il. Additional attachments and supporting documents.

19. Include a check payable to WVDEP — Division of Air Quality with the appropriate application fee (per 45C5R22 and
45CSR13).

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

21. Provide a Plot Plan, e.g. scaled map(s) and/or sketch(es) showing the location of the property on which the stationary
source(s) is or is to be located as Attachment E (Refer to Plot Plan Guidance) .

— Indicate the location of the nearest occupied structure (e.g. church, school, business, residence).

22. Provide a Detailed Process Flow Diagram(s) showing each proposed or modified emissions unit, emission point and control
device as Attachment F.

23. Provide a Process Description as Attachment G.
— Also describe and quantify to the extent possible all changes made to the facility since the last permit review (if applicable).

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

24. Provide Material Safety Data Sheets (MSDS) for all materials processed, used or produced as Attachment H.

— For chemical processes, provide a MSDS for each compound emitted to the air.

NSR/Title V Permit Revision Application Form (Revision form.doc)
5 Revised - 05/2010




25. Fill out the Emission Units Table and provide it as Attachment |.

26. Fill out the Emission Points Data Summary Sheet (Table 1 and Table 2) and provide it as Attachment J.

27. Fill out the Fugitive Emissions Data Summary Sheet and provide it as Attachment K.

28. Check all applicable Emissions Unit Data Sheets listed below:

X Bulk Liquid Transfer Operations Haul Road Emissions 1 Quarry
B Chemical Processes [] Hot Mix Asphalt Plant [1 Solid Materials Sizing, Handling and Storage
[ Concrete Batch Plant [ Incinerator Facilities

[] Grey Iron and Steel Foundry [] Indirect Heat Exchanger Storage Tanks

[] General Emission Unit, specify:
Fill out and provide the Emissions Unit Data Sheetf(s) as Attachment L.

29. Check all applicable Air Pollution Control Device Sheets listed below:

[[] Absorption Systems [J Baghouse Flare (VAPOR COMBUSTOR)
1 Adsorption Systems [[JCondenser [1 Mechanical Collector
[] Afterburner [] Electrostatic Precipitator [] Wet Collecting System

[] other Collectors, specify
Fill out and provide the Air Pollution Control Device Sheet(s) as Attachment M.

30. Provide all Supporting Emissions Calculations as Attachment N, or attach the calculations directly to the forms listed in
Items 28 through 31.

31. Monitoring, Recordkeeping, Reporting and Testing Plans. Attach proposed monitoring, recordkeeping, reporting and
testing plans in order to demonstrate compliance with the proposed emissions limits and operating parameters in this permit
application. Provide this information as Attachment O.

» Please be aware that all permits must be practically enforceable whether or not the applicant chooses to propose such
measures. Additionally, the DAQ may not be able to accept all measures proposed by the applicant. If none of these plans
are proposed by the applicant, DAQ will develop such plans and include them in the permit.

32. Public Notice. At the time that the application is submitted, place a Class | Legal Advertisement in a newspaper of general
circulation in the area where the source is or will be located (See 45CSR§13-8.3 through 45CSR§13-8.5 and Example Legal
Advertisement for details). Please submit the Affidavit of Publication as Attachment P immediately upon receipt.

33. Business Confidentiality Claims. Does this application include confidential information (per 456CSR31)?
[ YES X NO

»  If YES, identify each segment of information on each page that is submitted as confidential and provide justification for each
segment claimed confidential, including the criteria under 45CSR§31-4.1, and in accordance with the DAQ's “Precautionary
Notice — Claims of Confidentiality” guidance found in the General Instructions as Attachment Q.

Section Ill. Certification of Information

34. Authority/Delegation of Authority. Only required when someone other than the responsible official signs the application.
Check applicable Authority Form below:

[] Authority of Corporation or Other Business Entity [] Authority of Partnership
[] Authority of Governmental Agency [] Authority of Limited Partnership
Submit completed and signed Authority Form as Attachment R.

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

NSR/Title V Penmit Revision Application Form (Revision form doc)
6 Revised - 05/2010



35A. Certification of Information. To certify this permit application, a Responsible Official (per 45CSR§13-2.22 and 456CSR§30-
2.28) or Authorized Representative shall check the appropriate box and sign below.

Certification of Truth, Accuracy, and Completeness

I, the undersigned [X] Responsible Official / [] Authorized Representative, hereby certify that all information contained in this
application and any supporting documents appended hereto, is true, accurate, and complete based on information and belief after
reasonable inquiry | further agree to assume responsibility for the construction, modification and/or relocation and operation of the
stationary source described herein in accordance with this application and any amendments thereto, as well as the Department of
Environmental Protection, Division of Air Quality permit issued in accordance with this application, along with all applicable rules
and regulations of the West Virginia Division of Air Quality and W.Va. Code § 22-5-1 et seq. (State Air Pollution Control Act). If the
business or agency changes its Responsible Official or Authorized Representative, the Director of the Division of Air Quality will be
notified in writing within 30 days of the official change.

Compliance Certification
Except for requirements identified in the Title \V Application for which compliance is not achieved, |, the undersigned hereby certify
that, based on information and belief formed after reasonable inquiry, all air contaminant sources identified in this application are in
compliance with all applicable requirements.

DATE: / il f 2o

(Please use blue ink)

SIGNATURE

(Pléase Yse blue ink)

35B. Printed name of signee: Carla Suszkowski 35C. Title: P.E., Regulatory Manager
35D. E-mail: Carla_Suszkowski@SWN.com | 36E. Phone: 832-796-1000 36F. FAX: 405-849-3102

36A. Printed name of contact person (if different from above): 36B. Title:

36C. E-mail: 36D. Phone: 36E. FAX:

PLEASE CHECK ALL APPLICABLE ATTACHMENTS INCLUDED WITH THIS PERMIT APPLICATION:

[ Attachment A: Business Certificate [ Attachment K: Fugitive Emissions Data Summary Sheet
Attachment B: Map(s) [X] Attachment L: Emissions Unit Data Sheet(s)

[X Attachment C: Installation and Start Up Schedule Attachment M: Air Pollution Control Device Sheet(s)

Attachment D: Regulatory Discussion [X] Attachment N: Supporting Emissions Calculations

B4 Attachment E: Plot Plan [1 Attachment O: Monitoring/Recordkeeping/Reporting/Testing Plans
[X Attachment F: Detailed Process Flow Diagram(s) [] Attachment P: Public Notice

[X] Attachment G: Process Description [] Attachment Q: Business Confidential Claims

[ Attachment H: Material Safety Data Sheets (MSDS) [] Attachment R: Authority Forms

Attachment I: Emission Units Table [ Attachment S: Title V Permit Revision Information

[l Attachment J: Emission Points Data Summary Sheet [1 Application Fee

Please mail an original and three (3) copies of the complete permit application with the signature(s) to the DAQ, Permitting Section, at the
address listed on the first page of this application. Please DO NOT fax permit applications.

FOR AGENCY USE ONLY—IFTHIS IS A TITLE V SOURCE:

[0 Forward 1 copy of the application to the Title \V Permitting Group and:

[ For Title V Administrative Amendments:
[0 NSR permit writer should notify Title VV permit writer of draft permit,

[0 For Title V Minor Modifications:
[ Title V permit writer should send appropriate notification to EPA and affected states within 5 days of receipt,
[0 NSR permit writer should notify Title V permit writer of draft permit,

[ For Title V Significant Modifications processed in parallel with NSR Permit revision:
[ NSR permit writer should notify a Title V permit writer of draft permit,
[ Public notice should reference both 45CSR13 and Title V permits,
[0 EPA has 45 day review period of a draft permit.

All of the required forms and addltional Information can be found under the Permitting Section of DAQ’s website, or requested by phone.

NSR/Title V Permit Revision Application Form (Revision form.doc)
7 Revised - 05/2010
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ATTACHMENT A: BUSINESS REGISTRATION CERTIFICATE
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ATTACHMENT B: MAPS
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ATTACHMENT C: INSTALLATION/START-UP SCHEDULE

No new installation is proposed in this application.

12
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ATTACHMENT D: 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:

Potential emissions associated with the proposed project are less than the minor source
construction or modification permit thresholds of 6 pounds per hour (pph) AND 10 tons per year
(tpy) of any regulated air pollutant OR 144 pounds per day (ppd) of any regulated air pollutant
OR 2 pph OR 5 tpy of aggregated hazardous air pollutants (HAP) OR 45 CSR 27 toxic air pollutant
(TAP) (10% increase if above BAT triggers or increase to Best Available Technology (BAT) triggers).
This project results in a decrease in emissions and removal of equipment therefore it qualifies as
a Class | Administrative Amendment.

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 (m?) 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 m? (which
equals approximately 471 bbl); therefore, this Subpart does not apply.

13
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40 CFR PART 60 SUBPART KKK - STANDARDS OF PERFORMANCE FOR STATIONARY FOR
EQUIPMENT LEAKS OF VOC FROM ONSHORE NATURAL GAS PROCESSING PLANTS:

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

40 CFR PART 60 SUBPART Illl - 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 facility does not contain the affected source (natural gas-fired engine) and is therefore not
subject to this Subpart.

40 CFR PART 60 SUBPART 0000 - STANDARDS OF PERFORMANCE FOR CRUDE OIL AND
NATURAL GAS PRODUCTION, TRANSMISSION, AND DISTRIBUTION:

The emission sources affected by this Subpart include well completions, pneumatic controllers,
equipment leaks from natural gas processing plants, sweetening units at natural gas processing
plants, reciprocating compressors, centrifugal compressors and storage vessels which are
constructed, modified or reconstructed after August 23, 2011 and before September 18, 2015.

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 or in service at this facility.

Storage vessels affected by this Subpart include those with VOC emissions greater than 6 TPY.
Emissions from the storage vessels at this facility are less than 6 TPY each.

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,

14
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modified or reconstructed after September 18, 2015. The emission sources at this facility were
manufactured prior to the effective date of this Subpart and are not subject.

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 is a minor (area) source of
HAP: however, there is no triethylene glycol (TEG) dehydration unit present at the facility and
therefore this Subpart does not apply.

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

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

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

The original rule, published on February 26, 2004, initially affected new (constructed or
reconstructed after December 19, 2002) reciprocating internal combustion engines (RICE) with a
site-rating greater than 500 brake horsepower (HP) located at a major source of HAP emissions.
On January 18, 2008, EPA published an amendment that promulgated standards for RICE
constructed or reconstructed after June 12, 2006 with a site rating less than or equal to 500 HP
located at major sources, and for engines constructed and reconstructed after June 12, 2006
located at area sources. On August 10, 2010, EPA published another amendment that
promulgated standards for existing (constructed or reconstructed before June 12, 2006) RICE at
area sources and existing RICE (constructed or reconstructed before June 12, 2006) with a site
rating of less than or equal to 500 HP at major sources.
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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 Illl (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 facility does not contain any affected sources and is therefore not
subject to this Subpart.
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ATTACHMENT E: PLOT PLAN

Please note that the simple plot plan provided is only a representation of production/emissions
equipment to be installed. Actual location specifications and equipment placement are not to
scale.
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ATTACHMENT F: PROCESS FLOW DIAGRAM
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SWN Production Company, LLC
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December 2016

ATTACHMENT G: PROCESS DESCRIPTION

The facility is an oil and natural gas exploration and production facility, responsible for the
production of condensate and natural gas. Storage of condensate and produced water also
occurs on-site. A description of the facility process is as follows: Condensate, gas and water
come from the two (2) wellheads to the production units, where the first stage of separation
occurs. Produced water is sent to the produced water tanks while condensate is sent to the
heater treater. Produced water from the heater treater flows into the produced water storage
tanks. Condensate flows into the condensate storage tanks.

The natural gas stream exits the facility for transmission via pipeline. Condensate and produced
water are transported offsite via truck. Loading emissions are controlled with vapor return,
which has at least 70% capture efficiency, and are routed to the vapor combustor for at least 98%
destruction efficiency. Working, breathing and flashing vapors from the condensate and
produced water storage tanks are routed to the vapor combustor with a 100% capture efficiency
to be burned with at least 98% combustion efficiency. The vapor combustor has one (1) natural
gas-fired pilot to ensure a constant flame for combustion.

A process flow diagram reflecting facility operations is shown in Attachment F.
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ATTACHMENT I: EMISSION UNITS TABLE
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Attachment |

Emission Units Table

(includes all emission units and air pollution control devices
that will be part of this permit application review, regardless of permitting status)

Emission | Emission Emission Unit Description Year Installed/ Design Type® and Date Control
Unit ID? Point ID2 Modified Capacity of Change Device 4
EU-ENG2 EP-ENG2 | Kubota DG972-E2 Engine 2014 23.6-hp Removal N/A
EU-GPU1 | EP-GPU1 |GPU Burmer 2013 - NIA N/A
EU-GPU2 | EP-GPU2 |GPU Bumer 2013 e N/A N/A
EU-HT1 | EP-HT1 | Heater Treater 2013 0.5 N/A N/A
mmBtu/hr
EU-LH1 EP-LH1 | Line Heater 2013 o Removal N/A
EU-LH2 | EP-LH2 |Line Heater 2013 i Removal N/A
FUTANKS- | EP-TANKS- | 1hreq (3) Condensate Tanks 2013 400-60) Modification ARIONE:
EU-TANKS-PW | EP-TANKS-PW -Trgrnii (3) Produced Water 2013 422;}?11)1 Modification AP?}S&MB’
E%é?\,gD' E%(L)?\IADD Condensate Truck Loading 2013 ?322";?5 Modification an\éag_%:%?égl[\g&
EU'IE;\?VAD' EP“:;SVAD' Produced Water Truck Loading 2013 ;2“%?12 Modification an\éazipgggms-
AP%EL%MB' AP%E&MB‘ Vapor Combustor 2013 mi':]SBt?.l ﬂlhr Modification N/A
EU-PILOT EP-PILOT | Vapor Combustor Pilot 2013 50-SCFH N/A N/A
EU-FUG EP-FUG [ Fugitive Emissions 2013 N/A Modification N/A
EU-HR EP-HR Fugitive Haul Road Emissions 2013 N/A Modification N/A

' For Emission Units (or Sources) use the following numbering system:1S, 28, 3S,... or other appropriate designation.
2For Emission Points use the following numbering system:1E, 2E, 3E, ... or other appropriate designation.
* New, modification, removal
4 For Control Devices use the following numbering system: 1C, 2C, 3C,... or other appropriate designation.

23
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ATTACHMENT J: EMISSION POINTS DATA SUMMARY SHEET
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ATTACHMENT K: FUGITIVE EMISSIONS DATA SUMMARY SHEET
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Attachment K

FUGITIVE EMISSIONS DATA SUMMARY SHEET

The FUGITIVE EMISSIONS SUMMARY SHEET provides a summation of fugitive emissions. Fugitive emissions are
those emissions which could not reasonably pass through a stack, chimney, vent or other functionally equivalent
opening. Note that uncaptured process emissions are not typically considered to be fugitive, and must be accounted
for on the appropriate EMISSIONS UNIT DATA SHEET and on the EMISSION POINTS DATA SUMMARY SHEET.

Please note that total emissions from the source are equal to all vented emissions, all fugitive emissions, plus all other
emissions (e.g. uncaptured emissions).

APPLICATION FORMS CHECKLIST - FUGITIVE EMISSIONS

1.) Will there be haul road activities?
Yes [INo
If YES, then complete the HAUL ROAD EMISSIONS UNIT DATA SHEET.

2.) Will there be Storage Piles?

[1Yes X] No
1 If YES, complete Table 1 of the NONMETALLIC MINERALS PROCESSING EMISSIONS UNIT DATA SHEET.

3.) Will there be Liquid Loading/Unloading Operations?
Yes [1No
If YES, complete the BULK LIQUID TRANSFER OPERATIONS EMISSIONS UNIT DATA SHEET.

4.) Will there be emissions of air pollutants from Wastewater Treatment Evaporation?

[ Yes X No
[]If YES, complete the GENERAL EMISSIONS UNIT DATA SHEET.

5.) Will there be Equipment Leaks (e.g. leaks from pumps, compressors, in-line process valves, pressure relief
devices, open-ended valves, sampling connections, flanges, agitators, cooling towers, etc.)?

Yes [ No

X If YES, complete the LEAK SOURCE DATA SHEET section of the CHEMICAL PROCESSES EMISSIONS
UNIT DATA SHEET.

6.) Will there be General Clean-up VOC Operations?

[ Yes X No
L] If YES, complete the GENERAL EMISSIONS UNIT DATA SHEET.

7.) Will there be any other activities that generate fugitive emissions?
[ Yes No
[ If YES, complete the GENERAL EMISSIONS UNIT DATA SHEET or the most appropriate form.

If you answered “NQO” to all of the items above, it is not necessary to complete the following table, “Fugitive Emissions
Summary.”

Revision 2/11
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SWN Production Company, LLC
State of WV DNR B Pad
December 2016

ATTACHMENT L: EMISSION UNIT DATA SHEETS

EUDS - STORAGE TANK(S): CONDENSATE

EUDS - STORAGE TANK(S): PRODUCED WATER

EUDS - BULK LIQUID TRANSFER OPERATIONS — CONDENSATE
EUDS - BULK LIQUID TRANSFER OPERATIONS — PRODUCED WATER
EUDS - CHEMICAL PROCESS (LEAK SOURCES)

EUDS - FUGITIVE EMISSIONS FROM HAUL ROADS
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Attachment L
EMISSIONS UNIT DATA SHEET
STORAGE TANKS

Provide the following information for each new or modified bulk liquid storage tank as shown on the Equipment
List Form and other parts of this application. A tank is considered modified if the material to be stored in the tank
is different from the existing stored liquid.

IF usiNg US EPA's TANKS EMISSION ESTIMATION PROGRAM  (AVAILABLE AT
www.epa.gov/tnn/tanks.html), APPLICANT MAY ATTACH THE SUMMARY SHEETS IN LIEU OF
COMPLETING SECTIONS IlI, IV, & V OF THIS FORM. HOWEVER, SECTIONS I, I, AND VI OF THIS FORM
MUST BE COMPLETED. US EPA’s AP-42, SECTION 7.1, “ORGANIC LIQUID STORAGE TANKS,” MAY ALSO
BE USED TO ESTIMATE VOC AND HAP EMISSIONS (http://www.epa.gov/tnn/chief/).

|. GENERAL INFORMATION (required)

1. Bulk Storage Area Name 2. Tank Name
Condensate Storage Three (3) 400-bbl Condensate Storage Tanks
3. Tank Equipment Identification No. (as assigned on|4. Emission Point Identification No. (as assigned on
Equipment List Form) Equipment List Form)
EU-TANKS-COND EP-TANKS-COND
5. Date of Commencement of Construction (for existing tanks) 2013
Type of change [] New Construction [] New Stored Material [X] Other Tank Modification
Description of Tank Modification (if applicable)
Update number of tanks, throughput, flash factor, and capture efficiency.
7A. Does the tank have more than one mode of operation? [ Yes X] No
(e.g. Is there more than one product stored in the tank?)
7B. If YES, explain and identify which mode is covered by this application (Note: A separate form must be
completed for each mode).
7C. Provide any limitations on source operation affecting emissions, any work practice standards (e.g. production
variation, etc.):
Not applicable
Il. TANK INFORMATION (required)
8. Design Capacity (specify barrels or gallons). Use the internal cross-sectional area multiplied by internal

height.
400 barrels (per tank)

9A. Tank Internal Diameter (ft) 9B. Tank Internal Height (or Length) (ft)
12 20

10A.  Maximum Liguid Height (ft) 10B.  Average Liquid Height (ft)
19 10

11A.  Maximum Vapor Space Height (ft) 11B.  Average Vapor Space Height (ft)
20 10

12. Nominal Capacity (specify barrels or gallons). This is
liquid levels and overflow valve heights.
16,074.56 gallons (per E

also known as “working volume” and considers design

PA TANKS 4.0.9d)
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13A.  Maximum annual throughput (gal/yr) 13B.  Maximum daily throughput (gal/day)
942,795 (Total for all tanks) 2,583 (Total for all tanks)

*Rolling daily throughput total not to exceed maximum
annual throughput.

14. Number of Turnovers per year (annual net throughput/maximum tank liquid volume)
59.13 (Total for all tanks, per EPA TANKS 4.0.9d)

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

16. Tank fill method [] Submerged Splash [] Bottom Loading
17. Complete 17A and 17B for Variable Vapor Space Tank Systems Does Not Apply
17A.  Volume Expansion Capacity of System (gal) 17B.  Number of transfers into system per year

18. Type of tank (check all that apply):

Fixed Roof vertical __ horizontal  ___flat roof I cone roof ____dome roof
__other (describe)

[] External Floating Roof ___pontoon roof ____double deck roof

[ ] Domed External (or Covered) Floating Roof

[] Internal Floating Roof ___ vertical column support __ self-supporting

[] Variable Vapor Space ___lifter roof ____diaphragm

L] Pressurized ____spherical __cylindrical

] Underground
[] Other (describe)

Ill. TANK CONSTRUCTION & OPERATION INFORMATION (optional if providing TANKS Summary Sheets)
Refer to enclosed TANKS Summary Sheet.

19. Tank Shell Construction:
[ ] Riveted [] Gunite lined [] Epoxy-coated rivets [] Other (describe)

20A.  Shell Color 20B. Roof Color 20C. Year Last Painted
21. Shell Condition (if metal and unlined):

[] No Rust [] Light Rust [] Dense Rust [] Not applicable
22A.  Is the tank heated? [JYES [INO

22B. If YES, provide the operating temperature (°F)

22C. If YES, please describe how heat is provided to tank.

23. Operating Pressure Range (psig):
24. Complete the following section for Vertical Fixed Roof Tanks [] Does Not Apply

24A.  For dome roof, provide roof radius (ft)

24B.  For cone roof, provide slope (ft/ft)
25. Complete the following section for Floating Roof Tanks [[] Does Not Apply

25A.  Year Internal Floaters Installed:

25B.  Primary Seal Type: [[1 Metallic (Mechanical) Shoe Seal [] Liquid Mounted Resilient Seal
(check one) [[] Vapor Mounted Resilient Seal [[] Other (describe):

25C. s the Floating Roof equipped with a Secondary Seal? [JYES [1NO
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25D. If YES, how is the secondary seal mounted? (check one) [IShee []Rim [] Other (describe):

25E. s the Floating Roof equipped with a weather shield?  [] YES C1NO
25F.  Describe deck fittings; indicate the number of each type of fitting:

ACCESS HATCH
BOLT COVER, GASKETED: UNBOLTED COVER, GASKETED: | UNBOLTED COVER, UNGASKETED:

AUTOMATIC GAUGE FLOAT WELL
BOLT COVER, GASKETED: UNBOLTED COVER, GASKETED: | UNBOLTED COVER, UNGASKETED:

COLUMN WELL

BUILT-UP COLUMN - SLIDING |BUILT-UP COLUMN - SLIDING{PIPE COLUMN - FLEXIBLE
COVER, GASKETED: COVER, UNGASKETED: FABRIC SLEEVE SEAL:

LADDER WELL
PIP COLUMN — SLIDING COVER, GASKETED: PIPE COLUMN — SLIDING COVER, UNGASKETED:

GAUGE-HATCH/SAMPLE PORT
SLIDING COVER, GASKETED: SLIDING COVER, UNGASKETED:

ROOF LEG OR HANGER WELL
WEIGHTED MECHANICAL | WEIGHTED MECHANICAL | SAMPLE WELL-SLIT FABRIC SEAL
ACTUATION, GASKETED: | ACTUATION, UNGASKETED: E (10% OPEN AREA)

VACUUM BREAKER
WEIGHTED MECHANICAL ACTUATION, GASKETED: | WEIGHTED MECHANICAL ACTUATION, UNGASKETED:

RIM VENT
WEIGHTED MECHANICAL ACTUATION GASKETED: | WEIGHTED MECHANICAL ACTUATION, UNGASKETED:

DECK DRAIN (3-INCH DIAMETER)
OPEN: 90% CLOSED:

STUB DRAIN
1-INCH DIAMETER:

OTHER (DESCRIBE, ATTACH ADDITIONAL PAGES IF NECESSARY)
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26. Complete the following section for Internal Floating Roof Tanks [] Does Not Apply

26A.  Deck Type: [] Bolted [] Welded

26B. For Bolted decks, provide deck construction:

26C. Deck seam:
[] Continuous sheet construction 5 feet wide
[] Continuous sheet construction 6 feet wide
[] Continuous sheet construction 7 feet wide
] Continuous sheet construction 5 x 7.5 feet wide
] Continuous sheet construction 5 x 12 feet wide
[] Other (describe)

26D. Deck seam length (ft) 26E.  Area of deck (ft?)

For column supported tanks: 26G. Diameter of each column:
26F.  Number of columns:

IV. SITE INFORMANTION (optional if providing TANKS Summary Sheets)

27. Provide the city and state on which the data in this section are based.
Refer to enclosed TANKS Summary Sheet.

28. Daily Average Ambient Temperature (°F)

29. Annual Average Maximum Temperature (°F)

30. Annual Average Minimum Temperature (°F)

31. Average Wind Speed (miles/hr)

32. Annual Average Solar Insulation Factor (BTU/(ft? day))

33. Atmospheric Pressure (psia)

V. LIQUID INFORMATION (optional if providing TANKS Summary Sheets)

34. Average daily temperature range of bulk liquid: Refer to enclosed TANKS Summary Sheet.

34A.  Minimum (°F) 34B.  Maximum (°F)

35. Average operating pressure range of tank:

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

36A.  Minimum Liquid Surface Temperature (°F) 36B. Corresponding Vapor Pressure (psia)
37A.  Average Liquid Surface Temperature (°F) 37B. Corresponding Vapor Pressure (psia)
38A. Maximum Liquid Surface Temperature (°F) 38B. Corresponding Vapor Pressure (psia)

39. Provide the following for each liquid or gas to be stored in tank. Add additional pages if necessary.
39A. Material Name or Composition

39B. CAS Number

39C. Liquid Density (Ib/gal)

39D.  Liquid Molecular Weight (Ib/lb-mole)

39E. Vapor Molecular Weight (Ib/Ib-mole)
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Maximum Vapor Pressure
39F.  True (psia)

39G. Reid (psia)

Months Storage per Year

39H. From
391, To

VI. EMISSIONS AND CONTROL DEVICE DATA (required)
40. Emission Control Devices (check as many as apply): [] Does Not Apply

[] Carbon Adsorption’
[ ] Condenser?
[] Conservation Vent (psig)
Vacuum Setting Pressure Setting
] Emergency Relief Valve (psig)
[] Inert Gas Blanket of
[ Insulation of Tank with
[ Liquid Absorption (scrubber)?
[[] Refrigeration of Tank
[] Rupture Disc (psig)
[] Vent to Incinerator?
Other' (describe):  Vapor Combustor
1 Complete appropriate Air Pollution Control Device Sheet.

41. Expected Emission Rate (submit Test Data or Calculations here or elsewhere in the application).

Material Name & Breathing Loss Working Loss Annual Loss

CAS No. (Ib/hr) Amount | Units (Iblyr)

Estimation Method'

Refer to Attachment N Emissions Calculations and enclosed TANKS Summary Sheet.

1 EPA = EPA Emission Factor, MB = Material Balance, SS = Similar Source, ST = Similar Source Test,
Throughput Data, O = Other (specify)
[X] Remember to attach emissions calculations, including TANKS Summary Sheets if applicable.
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Attachment L
EMISSIONS UNIT DATA SHEET
STORAGE TANKS

Provide the following information for each new or modified bulk liquid storage tank as shown on the Equipment
List Form and other parts of this application. A tank is considered modified if the material to be stored in the tank
is different from the existing stored liquid.

IF usiNng US EPA’s TANKS EMISSION  ESTIMATION PROGRAM  (AVAILABLE AT
www.epa.govitnn/tanks.html), APPLICANT MAY ATTACH THE SUMMARY SHEETS IN LIEU OF
COMPLETING SECTIONS llI, [V, & V OF THIS FORM. HOWEVER, SECTIONS |, I, AND VI OF THIS FORM
MUST BE COMPLETED. US EPA’S AP-42, SECTION 7.1, “ORGANIC LIQUID STORAGE TANKS,” MAY ALSO
BE USED TO ESTIMATE VOC AND HAP EmissIONS (http://www.epa.gov/tnn/chief/).

l. GENERAL INFORMATION (required)

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

3. Tank Equipment Identification No. (as assigned on|4. Emission Point Identification No. (as assigned on
Equipment List Form) Equipment List Form)
EU-TANKS-PW EP-TANKS-PW

5. Date of Commencement of Construction (for existing tanks) 2013

6. Typeofchange [ New Construction [] New Stored Material ~ [X] Other Tank Modification

7. Description of Tank Modification (if applicable)
Update quantity of tanks, throughput, flash factor, and capture efficiency.

7A. Does the tank have more than one mode of operation? [ Yes No
(e.g. Is there more than one product stored in the tank?)

7B. If YES, explain and identify which mode is covered by this application (Note: A separate form must be
completed for each mode).

7C. Provide any limitations on source operation affecting emissions, any work practice standards (e.g. production
variation, etc.):

Not applicable

II. TANK INFORMATION (required)

8. Design Capacity (specify barrels or gallons). Use the internal cross-sectional area multiplied by internal

height.
400 barrels (per tank)

9A. Tank Internal Diameter (ft) 9B. Tank Internal Height (or Length) (ft)
12 20

10A.  Maximum Liquid Height (ft) 10B.  Average Liquid Height (ft)
19 10

11A.  Maximum Vapor Space Height (ft) 11B.  Average Vapor Space Height (ft)
20 10

12. Nominal Capacity (specify barrels or gallons). This is also known as “working volume” and considers design
liquid levels and overflow valve heights.
16,074.56 gallons (per EPA TANKS 4.0.9d)
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13A.  Maximum annual throughput (galfyr) 13B.  Maximum daily throughput (gal/day)
76,650 (Total for all tanks) 210 (Total for all tanks)

*Rolling daily throughput total not to exceed maximum
annual throughput.

14. Number of Turnovers per year (annual net throughput/maximum tank liquid volume)
4.60 (Total for all tanks, per EPA TANKS 4.0.9d)

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

16. Tank fill method [] Submerged [X] Splash [] Bottom Loading
17. Complete 17A and 17B for Variable Vapor Space Tank Systems Does Not Apply
17A.  Volume Expansion Capacity of System (gal) 17B.  Number of transfers into system per year

18. Type of tank (check all that apply):

Fixed Roof [X vertical ____horizontal  ___flat roof coneroof __ dome roof
____other (describe)

[] External Floating Roof ____pontoon roof __ double deck roof

[] Domed External (or Covered) Floating Roof

[ Internal Floating Roof __vertical column support __ self-supporting

[] Variable Vapor Space ___lifter roof __diaphragm

[] Pressurized __spherical __cylindrical

[] Underground
[[] Other (describe)
lll. TANK CONSTRUCTION & OPERATION INFORMATION (optional if providing TANKS Summary Sheets)
Refer to enclosed TANKS Summary Sheet.

19. Tank Shell Construction:
[] Riveted [] Gunite lined [[] Epoxy-coated rivets [] Other (describe)

20A. Shell Color 20B. Roof Color 20C. Year Last Painted
21. Shell Condition (if metal and unlined):

[] No Rust [ Light Rust [] Dense Rust [] Not applicable
22A. s the tank heated? ] YES [INO

22B. If YES, provide the operating temperature (°F)

22C. If YES, please describe how heat is provided to tank.

23. Operating Pressure Range (psig):

24, Complete the following section for Vertical Fixed Roof Tanks [] Does Not Apply

24A.  For dome roof, provide roof radius (ft)

24B.  For cone roof, provide slope (ft/ft)
25, Complete the following section for Floating Roof Tanks [1 Does Not Apply

25A.  Year Internal Floaters Installed:

25B.  Primary Seal Type: [] Metallic (Mechanical) Shoe Seal [] Liquid Mounted Resilient Seal
(check one) [] Vapor Mounted Resilient Seal [] Other (describe):

25C. Is the Floating Roof equipped with a Secondary Seal? [ ] YES [ NO
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25D. If YES, how is the secondary seal mounted? (check one) [1sShoce [JRim [] Other (describe):

25E. s the Floating Roof equipped with a weather shield? []YES [1NO
25F.  Describe deck fittings; indicate the number of each type of fitting:

ACCESS HATCH
BOLT COVER, GASKETED: UNBOLTED COVER, GASKETED: | UNBOLTED COVER, UNGASKETED:

AUTOMATIC GAUGE FLOAT WELL
BOLT COVER, GASKETED: UNBOLTED COVER, GASKETED: | UNBOLTED COVER, UNGASKETED:

COLUMN WELL

BUILT-UP COLUMN - SLIDING ;BUILT-UP COLUMN - SLIDINGPIPE COLUMN - FLEXIBLE
COVER, GASKETED: COVER, UNGASKETED: FABRIC SLEEVE SEAL:

LADDER WELL
PIP COLUMN — SLIDING COVER, GASKETED: PIPE COLUMN — SLIDING COVER, UNGASKETED:

GAUGE-HATCH/SAMPLE PORT
SLIDING COVER, GASKETED: SLIDING COVER, UNGASKETED:

ROOF LEG OR HANGER WELL
WEIGHTED MECHANICAL E WEIGHTED MECHANICAL | SAMPLE WELL-SLIT FABRIC SEAL
ACTUATION, GASKETED: | ACTUATION, UNGASKETED: | (10% OPEN AREA)

|
| i
! i
i |

VACUUM BREAKER
WEIGHTED MECHANICAL ACTUATION, GASKETED: | WEIGHTED MECHANICAL ACTUATION, UNGASKETED:

RIM VENT
WEIGHTED MECHANICAL ACTUATION GASKETED: | WEIGHTED MECHANICAL ACTUATION, UNGASKETED:

DECK DRAIN (3-INCH DIAMETER)
OPEN: 90% CLOSED:

STUB DRAIN
1-INCH DIAMETER:

OTHER (DESCRIBE, ATTACH ADDITIONAL PAGES IF NECESSARY)
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26. Complete the following section for Internal Floating Roof Tanks [] Does Not Apply

26A. Deck Type:  [] Bolted [] Welded

26B. For Bolted decks, provide deck construction:

26C. Deck seam:
] Continuous sheet construction 5 feet wide
[] Continuous sheet construction 6 feet wide
[] Continuous sheet construction 7 feet wide
[] Continuous sheet construction 5 x 7.5 feet wide
[] Continuous sheet construction 5 x 12 feet wide
[] Other (describe)

26D. Deck seam length (ft) 26E.  Area of deck (ft?)

For column supported tanks: 26G. Diameter of each column:
26F.  Number of columns:

IV. SITE INFORMANTION (optional if providing TANKS Summary Sheets)

27. Provide the city and state on which the data in this section are based.
Refer to enclosed TANKS Summary Sheet.

28. Daily Average Ambient Temperature (°F)

29. Annual Average Maximum Temperature (°F)

30. Annual Average Minimum Temperature (°F)

31. Average Wind Speed (miles/hr)

32. Annual Average Solar Insulation Factor (BTU/(ft> day))

33. Atmospheric Pressure (psia)

V. LIQUID INFORMATION (optional if providing TANKS Summary Sheets)
34. Average daily temperature range of bulk liquid: Refer to enclosed TANKS Summary Sheet.

34A.  Minimum (°F) 34B.  Maximum (°F)

35. Average operating pressure range of tank:

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

36A. Minimum Liquid Surface Temperature (°F) 36B. Corresponding Vapor Pressure (psia)
37A. Average Liquid Surface Temperature (°F) 37B.  Corresponding Vapor Pressure (psia)
38A. Maximum Liquid Surface Temperature (°F) 38B. Corresponding Vapor Pressure (psia)

39. Provide the following for each liquid or gas to be stored in tank. Add additional pages if necessary.

39A. Material Name or Composition

39B. CAS Number

39C. Liquid Density (Ib/gal)

39D.  Liquid Molecular Weight (Ib/lb-mole)

39E.  Vapor Molecular Weight (Ib/Ib-mole)
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Maximum Vapor Pressure
39F.  True (psia)

39G. Reid (psia)

Months Storage per Year
39H. From

391. To

VI. EMISSIONS AND CONTROL DEVICE DATA (required)

40. Emission Control Devices (check as many as apply): [] Does Not Apply
[] Carbon Adsorption?
[] Condenser"
[] Conservation Vent (psig)
Vacuum Setting Pressure Setting
[[] Emergency Relief Valve (psig)
[ Inert Gas Blanket of
] Insulation of Tank with
[] Liquid Absorption (scrubber)?
[[] Refrigeration of Tank
[] Rupture Disc (psig)
[] Vent to Incinerator?
Other! (describe):  Vapor Combustor
1 Complete appropriate Air Pollution Control Device Sheet.

41. Expected Emission Rate (submit Test Data or Calculations here or elsewhere in the application).

Material Name & Breathing Loss Working Loss Annual Loss i i
CAS No. (Ib/hr) Amauit Units (Iblyr) Estimation Method

Refer to Attachment N Emissions Calculations and enclosed TANKS Summary Sheet.

1 EPA = EPA Emission Factor, MB = Material Balance, $SS = Similar Source, ST = Similar Source Test,
Throughput Data, O = Other (specify)
Xl Remember to attach emissions calculations, including TANKS Summary Sheets if applicable.
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Attachment L
EMISSIONS UNIT DATA SHEET
BULK LIQUID TRANSFER OPERATIONS

Furnish the following information for each new or modified bulk liquid transfer area or loading rack,
as shown on the Equipment List Form and other parts of this application. This formis to be used for
bulk liguid transfer operations such as to and from drums, marine vessels, rail tank cars, and tank

trucks.
Identification Number (as assigned on Equipment List Form): EU-LOAD-COND

1. Loading Area Name: Condensate Truck Loading

2. Type of cargo vessels accommodated at this rack or transfer point (check as many

as apply):
[ ] brums [ ] Marine Vessels [ ] Rail Tank Cars X]Tank Trucks

3. Loading Rack or Transfer Point Data:

Number of pumps One (1)
Number of liquids loaded One (1)
Maximum number of marine One (1)

vessels, tank trucks, tank cars,
and/or drums loading at one time

4. Does ballasting of marine vessels occur at this loading area?
[]Yes [ ]No Does not apply

5. Describe cleaning location, compounds and procedure for cargo vessels using this
transfer point:

Point is kept clear. Scotches are provided. Lines kept in good working order and tested
periodically.

6. Are cargo vessels pressure tested for leaks at this or any other location?

Yes [ ] No
If YES, describe:

Vessel pressure tested in accordance with DOT requirements, if applicable.
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7. Projected Maximum Operating Schedule (for rack or transfer point as a whole):

Maximum Jan. - Mar. Apr. - June July - Sept. QOct. - Dec.
hours/day 24 24 24 24
days/week 5 5 5 5
weeks/quarter | 13 13 13 13

8. Bulk Liquid Data (add pages as necessary):

Pump ID No. N/A

Liquid Name Condensate
Max. daily throughput (1000 galiday) |, ¢4

Max. annual throughput (1000 gallyr) | g, 745
Loading Method * SUB

Max. Fill Rate (gal/min) 125
Average Fill Time (min/loading) ~60

Max. Bulk Liquid Temperature (°F) 5033

True Vapor Pressure 2 7.6845
Cargo Vessel Condition * U

Control Equipment or Method 4

O = Vapor Return w/ Combustion Controls

Minimum control efficiency (%)

70% Capture / 98% Combustion / 69% Overall

Maximum
Emission Rate

Loading (Ib/hr)

15.19

Annual (Ib/yr)

1,900 (based on 0.95 tons/year)

Estimation Method 5

EPA
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' BF = Bottom Fill SP = Splash Fill SUB = Submerged Fill

2 At maximum bulk liquid temperature

3 B = Ballasted Vessel, C = Cleaned, U = Uncleaned (dedicated service), O = other (describe)

4 List as many as apply (complete and submit appropriate Air Pollution Control Device

Sheets):CA = Carbon Adsorption LOA = Lean Oil AdsorptionCO =
Condensation SC = Scrubber (Absorption)CRA = Compressor-
Refrigeration-Absorption TO = Thermal Oxidation or Incineration

CRC = Compression-Refrigeration-Condensation VB = Dedicated Vapor Balance (closed system)
O = other (descibe)

S EPA = EPA Emission Factor as stated in AP-42
MB = Material Balance
TM = Test Measurement based upon test data submittal
O = other (describe)

9. Proposed Monitoring, Recordkeeping, Reporting, and Testing
Please propose monitoring, recordkeeping, and reporting in order to demonstrate compliance
with the proposed operating parameters. Please propose testing in order to demonstrate

compliance with the proposed emissions limits.

MONITORING RECORDKEEPING

Captured loading emissions shall be routed to the vapor | A currently permitted
combustor(s). The combustor(s) shall be operated in
accordance with existing permit requirements,

REPORTING TESTING
As currently permitted As currently permitted

MONITORING. PLEASE LIST AND DESCRIBE THE PROCESS PARAMETERS AND RANGES THAT ARE
PROPOSED TO BE MONITORED IN ORDER TO DEMONSTRATE COMPLIANCE WITH THE OPERATION OF THIS

PROCESS EQUIPMENT OPERATION/AIR POLLUTION CONTROL DEVICE.

RECORDKEEPING. PLEASE DESCRIBE THE PROPOSED RECORDKEEPING THAT WILL ACCOMPANY

THE MONITORING.
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REPORTING. PLEASE DESCRIBE THE PROPOSED FREQUENCY OF REPORTING OF THE

RECORDKEEPING.

TESTING. PLEASE DESCRIBE ANY PROPOSED EMISSIONS TESTING FOR THIS PROCESS EQUIPMENT/AIR

POLLUTION CONTROL DEVICE.

10. Describe all operating ranges and maintenance procedures required by

Manufacturer to maintain warranty
Not applicable
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Attachment L
EMISSIONS UNIT DATA SHEET
BULK LIQUID TRANSFER OPERATIONS

Furnish the following information for each new or modified bulk liquid transfer area or loading rack,
as shown on the Equipment List Form and other parts of this application. This formis to be used for
bulk liquid transfer operations such as to and from drums, marine vessels, rail tank cars, and tank

trucks.
Identification Number (as assigned on Equipment List Form): EU-LOAD-PW

1. Loading Area Name: Produced Water Truck Loading

2. Type of cargo vessels accommodated at this rack or transfer point (check as many

as apply):
[ ] Drums [ ] Marine Vessels [ ] Rail Tank Cars DX Tank Trucks

3. Loading Rack or Transfer Point Data:

Number of pumps One (1)
Number of liquids loaded One (1)
Maximum number of marine One (1)

vessels, tank trucks, tank cars,
and/or drums loading at one time

4. Does ballasting of marine vessels occur at this loading area?
[ ]Yes [ INo Does not apply

5. Describe cleaning location, compounds and procedure for cargo vessels using this
transfer point:

Point is kept clear. Scotches are provided. Lines kept in good working order and tested
periodically.

6. Are cargo vessels pressure tested for leaks at this or any other location?

X Yes [] No
If YES, describe:

Vessel pressure tested in accordance with DOT requirements, if applicable.

WVDEP-OAQ Revision 03-2007

49




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

Maximum Jan. - Mar. Apr. - June July - Sept. Oct. - Dec.
hours/day 24 24 24 24
days/week 5 5 5 5
weeks/quarter | 13 13 13 13
8. Bulk Liquid Data (add pages as necessary):

Pump ID No. N/A
Liquid Name Produced Water
Max. daily throughput (1000 gal/day) 021
Max. annual throughput (1000 gal/yr) 76.650
H 1
Loading Method SUB
Max. Fill Rate (gal/min) 125
Average Fill Time (min/loading) ~60
Max. Bulk Liquid Temperature (°F) 50.33
2
True Vapor Pressure 7 6845
Cargo Vessel Condition 3 U
i 4
ControlEquipment or Methad O = Vapor Return w/ Combustion Controls
s i 4 "
Minimureontralefisensyiz) 70% Capture / 98% Combustion / 69% Overall
Maximum LLoading (Ib/hr)
Emission Rate 15.19
Annual (Ib/yr)

155.22 (based on 0.08 tons/year)
Estimation Method 5

EPA
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' BF = Bottom Fill SP = Splash Fill SUB = Submerged Fill

2 At maximum bulk liquid temperature

3B = Ballasted Vessel, C = Cleaned, U = Uncleaned (dedicated service), O = other (describe)

4 List as many as apply (complete and submit appropriate Air Pollution Control Device

Sheets).CA = Carbon Adsorption LOA = Lean Oil AdsorptionCO =
Condensation SC = Scrubber (Absorption)CRA = Compressor-
Refrigeration-Absorption TO = Thermal Oxidation or Incineration

CRC = Compression-Refrigeration-Condensation VB = Dedicated Vapor Balance (closed system)
O = other (descibe)

> EPA = EPA Emission Factor as stated in AP-42
MB = Material Balance
TM = Test Measurement based upon test data submittal
O = other (describe)

9. Proposed Monitoring, Recordkeeping, Reporting, and Testing
Please propose monitoring, recordkeeping, and reporting in order to demonstrate compliance
with the proposed operating parameters. Please propose testing in order to demonstrate

compliance with the proposed emissions limits,

MONITORING RECORDKEEPING

Captured loading emissions shall be routed to the vapor | Aq currently permitted
combustor(s). The combustor(s) shall be operated in
accordance with existing permit requirements.

REPORTING TESTING

As currently permitted As currently permitted

MONITORING. PLEASE LIST AND DESCRIBE THE PROCESS PARAMETERS AND RANGES THAT ARE
PROPOSED TO BE MONITORED IN ORDER TO DEMONSTRATE COMPLIANCE WITH THE OPERATION OF THIS
PROCESS EQUIPMENT OPERATION/AIR POLLUTION CONTROL DEVICE.

RECORDKEEPING. PLEASE DESCRIBE THE PROPOSED RECORDKEEPING THAT WILL ACCOMPANY

THE MONITORING.
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REPORTING. PLEASE DESCRIBE THE PROPOSED FREQUENCY OF REPORTING OF THE

RECORDKEEPING.

TESTING. PLEASE DESCRIBE ANY PROPOSED EMISSIONS TESTING FOR THIS PROCESS EQUIPMENT/AIR

POLLUTION CONTROL DEVICE.

10. Describe all operating ranges and maintenance procedures required by

Manufacturer to maintain warranty
Not applicable
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Attachment L
EMISSIONS UNIT DATA SHEET
CHEMICAL PROCESS

For chemical processes please fill out this sheet and all supplementary forms (see below) that apply. Please check all
supplementary forms that have been completed.

[1 Emergency Vent Summary Sheet
X Leak Sources Data Sheet
Toxicology Data Sheet

Reactor Data Sheet

Distillation Column Data Sheet

=000

Chemical process area name and equipment ID number (as shown in Equipment List Form)
Components in natural gas and light liquid service (EU-FUG)

N

Standard Industrial Classification Codes (SICs) for process(es)
1311

3. List raw materials and [_] attach MSDSs Previously submitted
Natural gas and condensate

4. List Products and Maximum Production and [] attach MSDSs
Description and CAS Number Maximum Hourly (Ib/hr) Maximum Annual (ton/year)

Not applicable

5. Complete the Emergency Vent Summary Sheet for all emergency relief devices.

6. Complete the Leak Source Data Sheet and describe below or attach to application the leak detection or
maintenance program to minimize fugitive emissions. Include detection instruments, calibration gases or methods,
planned inspection frequency, and record-keeping, and similar pertinent information. If subject to a rule
requirement (e.g. 40CFR60, Subpart V), please list those here.

The facility is not a natural gas processing plant (SIC 1321) and is therefore not subject to New Source Performance
Standards (NSPS) Subpart KKK requirements for a leak detection and repair (LDAR) monitoring program.

No well at the facility was completed after 9/18/2015 and the site is not subject to NSPS
0O0O0O0a LDAR for production sites.

7. Clearly describe below or attach to application Accident Procedures to be followed in the event of an accidental
spill or release.

In the event of an accidental spill or release, personnel will be protected, emergency response personnel will be notified and
immediate steps to stop the spill or release will be implemented.
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8A. Complete the Toxicology Data Sheet or attach to application a toxicology report (an up-to-date material safety data
sheets (MSDS) may be used) outlining the currently known acute and chronic health effects of each compound or
chemical entity emitted to the air. If these compounds have already been listed in Item 3, then a duplicate MSDS
sheet is not required. Include data such as the OSHA time weighted average (TWA) or mutagenicity,
teratogenicity, irritation, and other known or suspected effects should be addressed. Indicate where these are
unknown, and provide references.

8B. Describe any health effects testing or epidemiological studies on these compounds that are being or may be
conducted by the company or required under TSCA, RCRA or other federal regulations. Discuss the persistence
in the environment of any emission (e.g. pesticides, etc.).

9. Waste Products - Waste products status; (If source is subject to RCRA or 45CSR25, please contact the
Hazardous Waste Section of WVDEP, OAQ at (304) 926-3647.)

9A. Types and amounts of wastes to be disposed:

9B. Method of disposal and location of waste disposal facilities:
Carrier: Phone:

9C. Check here if approved USEPA/State Hazardous Waste Landfill will be used []

10. Maximum and Projected Typical Operating Schedule for process or project as a whole (circle appropriate units).
circle units: (hrs/day) (hr/batch) (days), (batches/day), (batches/week) | (days/yr), (weeks/year)

10A. Maximum

10B.  Typical

11. Complete a Reactor Data Sheet for each reactor in this chemical process.

12. Complete a Distillation Column Data Sheet for each distillation column in this chemical process.

13. Proposed Monitoring, Recordkeeping, Reporting, and Testing
Please propose monitoring, recordkeeping, and reporting in order to demonstrate compliance with the proposed
operating parameters. Please propose testing in order to demonstrate compliance with the proposed emissions

limits.
MONITORING RECORDKEEPING
None proposed None proposed
REPORTING TESTING
None proposed None proposed

MONITORING. Please list and describe the process parameters and ranges that are proposed to be monitored in
order to demonstrate compliance with the operation of this process equipment operation or air pollution control device.

RECORDKEEPING. Please describe the proposed recordkeeping that will accompany the monitoring.
REPORTING. Please describe the proposed frequency of reporting of the recordkeeping.
TESTING. Please describe any proposed emissions testing for this process equipment or air pollution control device.

14. Describe all operating ranges and maintenance procedures required by Manufacturer to maintain warranty

Not applicable
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10.

11.

12

13.

Notes for Leak Source Data Sheet

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

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

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

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

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

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

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

Volatile organic compounds (VOC) means the term as defined in 40 CFR 1051.100 (s).

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

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

LIST CO, H2S, mineral acids, NO, NO2, SOs, etc. DO NOT LIST COg, Hz, H20, Nz, Oz, and Noble Gases.

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

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

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

Do not include closed-purge sampling connections.
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FUGITIVE EMISSIONS FROM UNPAVED HAULROADS

Attachment L

UNPAVED HAULROADS (including all equipment traffic involved in process, haul trucks, endloaders, etc.)

k= [ Particle size multiplier 4.90 1.50
s = | Silt content of road surface material (%) 3.9 3.9
p= [Number of days per year with precipitation >0.01 in. 150 150
Mean Mean % !
e Desoiio VS| Venie | venide | wiesper | YELTLET | NERTC | eI | Efiency
Wheels (tons) (mph) Hour Year Number (%)
1 Light Vehicles 4 2 10 0.76 2 1,917 N/A N/A
2 Medium Trucks 10 15 10 0.76 1 767 N/A N/A
3 Heavy Trucks 18 23.5 10 0.76 1 1,150 N/A N/A
4
5
6
7
8
Source: AP-42 Fifth Edition — 13.2.2 Unpaved Roads
E=kx59x(s+12) x (S+30) x (W =+ 3)07 x (w =+ 4)%5 x ((365 — p) + 365) = Ib/Vehicle Mile Traveled (VMT)
Where:
= | Particle size multiplier 4.90 1.50
= | Silt content of road surface material (%) 3.9 3.9
= | Mean vehicle speed (mph) 10 10
= | Mean vehicle weight (tons) 14.1 141
w = | Mean number of wheels per vehicle 11 11
= | Number of days per year with precipitation >0.01 in. 150 150
For Ib/hr:  [lb + VMT] x [VMT =+ trip] % [Trips + Hour] = Ib/hr
For TPY: [lb + VMT] % [VMT =+ trip] % [Trips = Hour] x [Ton + 2000 |b] = Tons/year
SUMMARY OF UNPAVED HAULROAD EMISSIONS
PM PM-10
Item No. Uncontrolled Controlled Uncontrolled Controlled
Ib/hr TPY Ib/hr TPY Ib/hr TPY Ib/hr TPY
1 0.10 0.32 - - 0.02 0.08 - -
2 0.10 0.32 - - 0.02 0.08 - -
3 0.03 0.11 - - 0.01 0.03 - -
4
5
6
7
8
TOTALS 0.23 0.75 - - 0.05 0.19 - -

Note: Minimum one-per-day average pick-up trucks and service trucks even if tanker truck not required every day.
Per EPA BID calculations, all emissions based on average trips. Estimated maximum hourly, daily and yearly

trips provided for information only.
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FUGITIVE EMISSIONS FROM PAVED HAULROADS —~ Not Applicable
INDUSTRIAL PAVED HAULROADS (including all equipment traffic involved in process, haul trucks, endloaders, etc.)

I = | Industrial augmentation factor (dimensionless)
n= | Number of traffic lanes
s = | Surface material silt content (%)
L= | Surface dust loading (Ib/mile)
Nirtr‘la'liger Description %z?;h\tlﬁgirfg Miles per Trip MF?L%”:[J:J&T n‘f’?i;;smaég: DEE%EZIP Efﬁgig:g;]l(% )
1
2
3
4
5
6
7
8
Source: AP-42 Fifth Edition — 11.2.6 Industrial Paved Roads
E=0.077 x| x (4 = n) % (s +10) x (L = 1000) x (W + 3)07 = Ib/Vehicle Mile Traveled (VMT)
Where:
= |Industrial augmentation factor (dimensionless)
n= | Number of traffic lanes
s = | Surface meterial silt content (%)
= | Surface dust loading (lb/mile)
= | Average vehicle weight (tons)
For Ib/hr:  [Ib + VMT] % [VMT = trip] % [Trips + Hour] = Ib/hr
For TPY: [lb + VMT] % [VMT = trip] % [Trips = Hour] x [Ton + 2000 Ib] = Tons/year
SUMMARY OF PAVED HAULROAD EMISSIONS
Y Uncontrolled Controlled
; lb/hr TPY Ib/hr TPY
1
2
3
4
5
6
7
8
TOTALS
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SWN Production Company, LLC
State of WV DNR B Pad
December 2016

ATTACHMENT M: AIR POLLUTION CONTROL DEVICE SHEET

APCDS — COMBUSTOR

VAPOR COMBUSTOR SPECIFICATION SHEET
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Attachment M

Air Pollution Control Device Sheet
(FELARE VAPOR COMBUSTOR SYSTEM®)

Control Device ID No. (must match Emission Units Table): APC-COMB-TKLD

Equipment Information

1. Manufacturer: MRW Technologies, Inc. 2. Method: [ Elevated flare
[1 Ground flare
Model No. TBF-5.5-30-147000 [ Other
Describe:
One (1) Vapor Combustor
3. Provide diagram(s) of unit describing capture system with duct arrangement and size of duct, air volume,
capacity, horsepower of movers. If applicable, state hood face velocity and hood collection efficiency.
4, Method of system used: Not applicable
[] steam-assisted [] Air-assisted [] Pressure-assisted [] Non-assisted
5. Maximum capacity of flare-vapor combustor: ) .
. 6. Dimensions of stack:
~102  scf/min )
Diameter 5.5 ft.
~06,125 scffhr Blaleibk 30 ft
el .
*Based on 147,000 scfd :
7. Estimated combustion efficiency: 8. Fuel used in burners:
(Waste gas destruction efficiency) Niatural Gas
Estimated: >98% [] Fuel Oil, Number
Minimum guaranteed: 98% [] Other, Specify:
9. Number of burners: 11. Describe method of controlling flame:
Rating: 15 mmBTU/hr The pilot is monitored via flame rod.
10. Will preheat be used? [] Yes 1 No
12. FlareVapor Combustor height: 30 # | 14. Natural gas flow rate to flare pilot flame per pilot
light: ~0.83 scfimin
13. Flare tip inside diameter: N/A ft <50 scf/hr
15. Number of pilot lights: 16. Will automatic re-ignition be used?
Total 1 <45250%* BTU/hr M Yes []No
17. If automatic re-ignition will be used, describe the method:

If the pilot flame is lost, the control system will automatically attempt to relight the pilot. If the re-
ignition attempt fails, the pilot solenoid valve will automatically close and a local and remote
alarm signal will be generated to indicate loss of pilot flame.

18. Is pilot flame equipped with a monitor? ™ Yes [JNo
If yes, what type? [] Thermocouple [ Infra-Red
[] Ultra Violet [C] Camera with monitoring control room
Other, Describe: Flame rod
19. Hours of unit operation per year: 8,760
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Steam Injection

20.

Will steam injection be used? [ ] Yes DXINo |21. Steam pressure PSIG
Minimum Expected:
Design Maximum:

22. Total Steam flow rate: LB/hr | 23. Temperature: °F
24. Velocity ft/sec | 25. Number of jet streams
26. Diameter of steam jets: in 27. Design basis for steam injected:

LB steam/L B hydrocarbon
28. How will steam flow be controlled if steam injection is used?

Characteristics of the Waste Gas Stream to be Burned

= Name Grains s :faﬁ:g% 00 ft2 (LBl(r?rl,l?tg}ii?,’ ete) Bolrge ot Materll
See Vapor Combustor
Calculations in
Attachment N
30. Estimate total combustible to flare vapor combustor: 68.22 Ib/hr VOC LB/hr or ACF/hr
(Maximum mass flow rate of waste gas) ~102 scfm

31.

Estimated total flow rate to flare vapor combustor including materials to be burned, carrier gases, auxiliary
fuel, etc.:

68.22 Ib/hr VOC LB/hr or ACF/hr

32.

Give composition of carrier gases:

34. ldentify and describe all auxiliary fuels to be burned.

33. Temperature of emission stream:
~1,000 °F BTU/scf
Heating value of emission stream: Not applicable BTU/scf
2,450 BTU/t3 BTU/scf
Mean molecular weight of emission stream: BTU/scf
MW = Ib/Ib-mole BTU/scf
35. Temperature of flare vapor combustor gas: ~1,000 °F | 36. Elare Vapor combustor gas flow rate: ~102  scf/min
37. Flare-Vapor combustor gas heat content: 38. Elare Vapor combustor gas exit velocity:
2,450 BTU/ft3 scf/imin
39. Maximum rate during emergency for one major piece of equipment or process unit: scf/min
40. Maximum rate during emergency for one major piece of equipment or process unit: BTU/min
41. Describe any air pollution control device inlet and outlet gas conditioning processes (e.g., gas cooling, gas

reheating, gas humidification):
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42. Describe the collection material disposal system:
N/A

43. Have you included Flare Vapor Combustor Control Device in the Emissions Points Data Summary Sheet?
Yes

44, Proposed Monitoring, Recordkeeping, Reporting, and Testing
Please propose monitoring, recordkeeping, and reporting in order to demonstrate compliance with the
proposed operating parameters. Please propose testing in order to demonstrate compliance with the
proposed emissions limits.

MONITORING: RECORDKEEPING:

As currently permitted As currently permitted

REPORTING: TESTING:

As currently permitted As currently permitted

MONITORING: Please list and describe the process parameters and ranges that are proposed to be

monitored in order to demonstrate compliance with the operation of this process
equipment or air control device.
RECORDKEEPING: Please describe the proposed recordkeeping that will accompany the monitoring.

REPORTING: Please describe any proposed emissions testing for this process equipment on air
pollution control device.
TESTING: Please describe any proposed emissions testing for this process equipment on air

pollution control device.

45, Manufacturer’'s Guaranteed Capture Efficiency for each air pollutant.
100% (per WVDEQ guidance)

46. Manufacturer's Guaranteed Control Efficiency for each air pollutant.
>98%

47. Describe all operating ranges and maintenance procedures required by Manufacturer to maintain warranty.

Notes:

*Although a vapor combustor is not considered a flure by design, the function is consistent in that it combusts a waste
stream for the purpose controlling emissions. Since there is not APCDS specifically for this device, the APCDS for Flare
Systems most accurately reflects the characteristics of this control device.

**Assuming <50 SCFH pilot fuel consumption (per pilot) and 905 Btu/scf fuel heating value.
Revision 03/156/2007
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Ml-'-IW

technologies, inc.

Tank Battery Flare Specification Sheet
MRW Technologies, Inc.
Flare Model Number: TBF-5.5-30-147000

Expected Destruction Removal Efficiency (DRE): 98% or Greater of

Unit Size:

Design Heat Input:

Design Flow Rates:

Design Heat Content:

Waste Gas Flame Arrestor:

Pilot Type:

Pilot Operation (Continuous/Intermittent):
Pilot Fuel Consumpftion:

Pilot Monitoring Device:

Automatic Re-Ignition:

Remote Alarm Indication:

Description of Control Scheme:

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 flare pilot is monitored via flame rod. If the pilot flame is lost, the
control system will automatically attempt to relight the pilot. If the re-
ignition attempt fails, the pilot solenoid valve will automatically close and
a local & remote alarm signal will be generated to indicate loss of pilot

flame.

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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SWN Production Company, LLC
State of WV DNR B Pad
December 2016

ATTACHMENT N: SUPPORTING EMISSIONS CALCULATIONS

EXAMPLE CALCULATIONS

g/hp-hr Emission Factors:

Emission Factor (g/hp-hr) * Engine Rating (hp) * 1 Ib/453.6 g = Ib/hr

Ib/mmBtu Emission Factors:

Emission Factor (Ib/mmBtu) * Engine Rating (hp) * Fuel Use (Btu/hp-hr) * 1 mmBtu/1000000 Btu = Ib/hr
Emission Factor (lb/mmBtu) * Combustor Rating (mmBtu/hr) = Ib/hr

Ib/mmscf Emission Factors:

Emission Factor (Ib/mmscf) * Heater Rating (mmBtu/hr) * 1/Fuel Heating Value (Btu/scf) = Ib/hr
kg/mmBtu Emission Factors:

Emission Factor (kg/mmBtu) * Engine Rating (hp) * Fuel Use (Btu/hp-hr) * 2.20462 Ib/kg * 1
mmBtu/1000000 Btu = Ib/hr

Emission Factor (ke/mmBtu) * Heater Rating (mmBtu/hr) * 2.20462 Ib/kg = Ib/hr
Emissions with Capture and Control Systems:

Uncontrolled Emissions = Potential to Emit without Capture and/or Control
Uncaptured Emissions = Uncontrolled Emissions * (1 — Capture Efficiency %)
Controlled Emissions = Captured Emissions * (1 — Control Efficiency %)

Fugitives:

TOC Emission Factor (Ib/hr/source) * Number of Sources * VOC wt% = [b/hr VOC
Tons per Year (TPY) Conversion:

Ib/hr * Hours/Year * 1 ton/2000 Ib = TPY

Tonnes/Year * 1.10231131 = TPY

64



S9

P17 |BIUsWUoNAUT pue BuuesuiBug xooned

“ajqe) Buimoyjo) ul pajussald 4vH pajelcads  “(dyH) siueinjjod Jie snoplezey Buipnioul {(+£0) suedold Uy} JBIABSY SIUSNMISUOS |[8 $apnjau] D0A [E30L |

SSJON
(er0) (¥1°0) (100) (00°0) (21g) (220 (g5'52) (egg) (v xd) (59°0) = SUOISSIWg 9|qemO]|y 19N
SS°L o 200 100> £22CL 6L YoPy 61°0) Llgl 1o'e = suojssjwg Iqema]|y julad juaung
20°) 0g’0 100 100> 206 10T L6l =l 4 £2°0L 9e'e = SUOISSIWT I[qema]|y UORBINIPON-}SOd
G40 €20 - - - - - ] - - qH-N3 8SIN8Y - SUOISSIWUT Peoy nef eAgbny
- = L= 5 ige 970 = - " E on4-N3 asiAsy - Suossiwg anpbng
100> 100> L0o> 100> 100> 100> 200 100> ¥0'0 100 LCId-N3 10lid Joysnquiog Jodep,
0 500 - & 96°¢ 9g’L 6081 ELt 06 0T Tlee 8SIngY - JOJSNqUIO Jode/\ Jymgui-g'GL
~GN0D-0dY ’
j . i j j ~ ~ ~ 8SIABY - JO}SNQUICD) 0F PAJN0Y WINJay
) i B B 800 €00 Md=QvOTN3 Jodep, m BuIpeoT 3ani | islep) peanpoid
- = o _ ' i _ _ - _ anNo2 BSIABY - JOISNQUIOD 0] PR)I0y
s60 eeo -avo1-nN3 uiniay Jodep /m BuIpeoT 3onif 9jesuapuos
_ _ _ j R _ _ ¥ _ ISINIY - J0)SNqUI0D Jode O} PAJNOY
* * M- SHNYENT SHUEL J8JEA PBINPCL [99-00F (€) 88441
R _ _ _ j _ _ R anoo S8y - JOISNGUI0) J0deA 0} PaInNoy
" " “SHANVL-NF Syue] s]esuspuol (99-00¢ () 88yl
000 000 0G0 000 000 000 000 000 000 000 SHT-N3 SAOWBY - 12)RBH BUIT JY/MGUIU-G L
000 000 000 000 [e/e}o] 000 000 000 000 000 LHT-N3 SAOWBY - 18jedH BUIT JY/MGUILi-G|
200 100> 100> 100> Lo0 100> 220 S0°0 920 90°0 LLH-N3 I3iEal] IsjeaH Jy/mguiw-s g
¥0°0 Lo0 100> 100> €00 100 6€°0 60°0 8%°0 L0 Z2ndo-n3 Jsuing Nd9 Ju/nmgui-°L
¥0°0 100 100> L0'0> €00 100 6€°0 600 8¥°0 Ll LNd9-N3 Jsuing Nd9 Jy/mguw-g°L
: i ; ; ] ; : 3 . . s AowWsy
ooo 000 000 ele}] 000 000 000 elel] ooo 000 ZonN3n3 - sUBUT 73-22600 BNy dy-g'ex
J d A A A
AdL usai Adl yrai AdL u/q| AdlL u/al AdL u/gi aiwn Juswidinby
12301 Nd ‘0s ,J0A 3oL 02 XON

SUOISSIW JUeln||od 1y BUajLY jo Alewwng

Ped g UNQ AM 0 3jels
2771 ‘Auedwon uonanpold NMS




afied jx8|y uo panujuog

99

"I [ejuswuclaug pue Gupasuibug sooled

(v0'0) (1ov0) 000 (zo0) (00°0) (00°0) 00'0 (00°0) (0070) (00°0) = SUO|sSsiWg 3[qemo|ly 18N
0Z'0 00 o0 L0 L0'0> 100> o0 100> 100> Lo'a> = SUOISSIWT 3|qeMO|]Y HWiad JUaLINg
a0 €00 100 Zl0 000 100> 100 100> 000 00’0 = SUQISSIWZ 3|qema|]y Uoedlipojp-1sod
& " o " - - - - - - dH-N3 8SjA8Y - SUOSSILT PECY [NeH anibnd
£0°0 Lo'0> 100> 200 5 = L0'0> 00> # - an-ns asinay - suoissiwg anpbing
100> % Loo= 10'0> = 100> o 100> " = 1071d-N3 10lld Jojsnquie) Jodep,
Lo 200 L0°0> 800 - = LO0> Lo0> - - aniL 3SINSY - J0]SNGUIOT) JOdBA J4/MGWW-0'G L
-GN0D-0dY '
. . . ; " _ ; i j _ g : aSIAgY - J0}SNGUI0D 0] PAINOY LIMay
Loo> Lo0> L00> L0'0> L0'0> Lo'0> Md-avoT-nN3 JodEA 1A BUIPBOT 43| 131EAA PFOND0IY
; ; : : = - ; ’ _ _ aneo SISy - JOJSNQUIOD 0] PEIN0Y
B0 LGi0> kaig= o0 to'0> HOG> -aQvoTn3 wmay Jodea mm BulpeoT yoniy ejesuspuol
_ B . - . asinay - Jojsnquiog Joden o} psinoy
: . ' . . - MASHNVLNT | syue; isyess paonpaid 199-00% () i
_ _ j _ aNoo asmay - Jojsnquio] Jodes 0] payoy
- : ’ . N . -SMNVL-NZ Syue, 8jesuspuUod 199-00% (g) 2yl
00°0 # 000 [eloXe] = 000 " 000 » = cHT-N3 SN0WSY - JajeaH aUIT JY/MgLUIL-g')
000 = ooe 0990 " 000 = 000 # = LHT-N3F BNOLISY - JBIBSH BUIT JY/MGUIL-G
100> - 100> 100> ] 100> " 100> o E L1H-N3 Jelesl ] Jsjesl Jy/mguiw-g'o
100> - 100> [Relog = 100> ks Lo'o> - " Zndo-n3 dauing Nd9O Jy/mauiw-g°L
100> - Lo0> 100> - 100> k] 100> - E LNdo-n3 Jauing Nd9 Jumguiw-g L
000 00°g 000 & 000 000 000 000 : 000 ZONIN3 anoway
ik Ele - auibuz 732269 Bi10any dy-5'2
apAy auazuaq apAy
B30 saua|f auanjo auexaH-u ouel}d auazua urajou
dYH [E30L 1A% 1oL H loueyiap -apew.o -1fuia g I8jo1ay -ap[eiany QiR wawdinbg

(1y/q]) suoissiw3 pajewysy

sjuenjlod J1y snopJezey jo Aiewwng
Ped g ¥NJ AMLI0 31BIS
27171 ‘Auedwog uonanpold NMS




L9

‘PF ‘|BlUSWUOIIALS pue BulesuBug yoohe|d

(at-0) (e0'0) (Lo0) (go°0) (00°0) (zo'0) 00°0 00°0 (00°0) (0070) = suolss|ws a|qemo]ly }aN
180 sl'o 00 0s8'0 Loo> <00 £0°0 oo Lo'o> L0'0> = SuolssiWw3z 3[qeMO|y }HWiad Jualng
(YA} €10 £0°0 z5°0 00'0 100> £0°0 100 000 000 = SUQISSIWS 3[qEMO||Y UOREILIPON-}SOd
& é = - - - - - - - MH-MT 3SiADY - SUOISSIWT PROY [neH aAyibng
ZLo coo L00> 600 = = Lo'o> 100> - - an<4-n3 3SIN8Y - SUCISSIWT aAfIBnA
100> - LO'0> 100> - 100> = 100> = = 1071d-N3 10]ild Joysnquiog Jodep
gr0 600 200 S€0 - 5 200 100> - - amit 8SIABY - JOJSAGUIOD JOde JymGUIL-0'S )
-gW00-0dv )
" » " - 2 .. . » = = = i 3SIA9Y = J0]SNQLUOD O] P3N0y LISy
L00 100> 100> Lo'o> Lo'0> too> Md-Q¥0TN3 Jodep, mm BuIpeOT HaNLL J8jEA PRANPOLd
. . . . _ - . . 5 . aNO2 3SIABY - J0JSNQUI0Y 0] PRINoy
800 €00 +0°0> 500 roo> 100> -avoTn3 | wmay sodes m BupeoT soniy siesuspuos
” asinay - J0)snquIod LOQM} Q] pajnoy
+ . - - . . M SHNVIAIZ | gyie; impep peonpoid 199-00% (5) 92141
i . - i aNoo asinay - J0jsnquiog Jodes 0} painoy
n g 3 - * * -SHNVLNT Syuel 8]esuapuog J9G-00r (g) 3L
0070 » 000 000 ] 000 - 000 & H ZHT N3 BNOWSY - JIRIH SUIT JYMGUIL-G L
000 = 000 000 = 000 Z 000 = - LHT-N3 N0WaY - 18]R3H SUIT JM/MGUWILS' |
100> - 100> 100> = 100> - Lo0> - = L1IH-N3 Jajeal] JajeaH Jy/niguuwl-g Qo)
l0'0 = 100> 100 = 100> = 100> & - ZNdo-N3 J2uing Ndo Jy/mguwu-g'L
100 - L00> L00 = 100> & 100> & - L1Nd9-N3 Jauing Nd9 Ju/miguw-g |
; ; 3 - . ; . i ; ’ o SAOUWIAY
000 000 000 000 000 000 000 ooe 000 ZoNz-N3 - auiBUT 23-2469G €10GMy u-9°6Z
apAy auazuaq apAy
B30 mmcm; auan|o, aUexsH-u oueyla auazZua ujafoldd’
dYH 189, & ol 1 L \Bo -Ip[ewlo “Aya 4 ey =3p[E1=Y armun juawdinbg

(Adl) suoissiwg pejewnsy

(panupuon) sjuelnjjod iy snopiezeH jo Aewwng

Ped g NG AM 10 33B1S
271 ‘Auedwe) uonanpoid NMS




89

BT ‘[RiusUcHAUT puE BupssuiBul yookeld

*a|qi6)i6au a2q 0} pawnsse aie syue) tajem paonpoid PUB S1ESUIRUAT BU} WO SUCISSILIA DHD 'SI10jaIaYL "3)iS SIY} I8 JOjSNqLIed Joden ay) O} PSN0I 1B S{UBY 3y} Wou siodey, "suswEas WEansuMop aU) U] JUsISXa-Uou Alleniia
PuE uojanpaid U] [lews Aian ale saseb asay) jo suoissiwa sso| Bujyieaiq pue Bupjom '(3sea siy} Ul Jojsnquiod Jodea 3y} Ag pajjauod st yalum) Bulysey jo Ynsss e se nooo syue) abeig)s WOy sUCISSIWA 20D PUB PHO 3} JO 1S0W asneosg 1§ Ja3deyo (002) Wnipuadwos |dY 13d |

862 = QN '§Z = "HO 'L = F0Q :(uozucH WL JeaA-00L) Jaydninw (dma) [Bluaicd BulLLBA (89019 ‘L-Y 2198 L 86 ¥4 O 3l

W dMS Sawly Jueinjjod = jusjeainb3y *og

'S3IoN
¥6'961'8 £0'890'7 8% S 200 L0°0> STLE -] 5% 820 zissi'e 6£°250'T = SUOISSIWT 3|qeMally UCREILIPON-1SOd
= S - = -] e - - - - - - HHNF aS/AGY - SUDISS{WT PROY [NBH aAubnS
seee 058 - - - - PEEE as'g et ¥E0 100 LO0> and-n3a as|nay - SUQ[SSIWI aAbny
s0°Le 0e's Log Lo'o> 100> 00> Lgo Log> 100> Loo> e0’le BZ'S 1o7id-N3 Jaid Jasngwog Jadea
426169 4r952' 26 660 oo o'o> gege €80 eL'o €00 20°Cl6'9 99'pGL'L ﬁEnMv...ux..Mn:c\ 518y - Jojsnquiog Jodep JymgWIL-0gh
7 P = & % . " ’ . y q p " . 851A8Y - JOJSNQUI0D 0] paINOY Uimey
500 oo 500 100 100> 00> 106> 00> Md-avQTnN3 JodeA, M BUIDEGT HoniL J8IeA PaINPCIL
Y P = - - . . " . 4 5 . -~ 8S)ABY - JOJSTIGUICD O] POy
200 [elev] 200 100> Loo> 100> Log> Lo'o> aNoo-avoT NI winjay JodeA s BUIPEGT HaNLL BIESUSPUOD
2 851A8Y - Jojsnquiog Jodep o3 papnoy
AN SyUB[ J8JBM PEINPOLT 199-00 (£) 8L
. . n R . . . . - . . i aNoD - 88/A8Y - JojsNquiog Joden o] pajnod
-SXUNYL-AT SHUBJ SJRSUSPLCY 199-00F (C) 88Ul
000 00 000 [elelie] 000 000 000 000 000 600 000 000 ZHTN3 SAOWsY - J8jEsH SUIT ymGuIL-GL
000 000 oo 000 fele)o] 000 000 000 000 000 [eleko] 060 LHT-N3 BAOLIBY - JBJEBH OUIT Mymigui-g L
¥9'ZE2 §5'8% €1 €00 100> Lo'0> Lo £0°0 o' 00> or'zee 6b'85 LLH-N3 Jejeall Jajeay Jymauwuwrso
8z'ssr oL LLL gz L0°0 Lo'0> 100> o 80°0 oo 100> 08 vor 86'9L1 Zndo-n3a Jauing Nd9 Jy/mguiw-o°L
ae'ssy 0oL7LLL 9z'0 00 100> Lo'o> Zzo 800 oo 100> 0g'¥or 86°9LL Lndo-n3a Jauing Ndo Jumaww-otL
o000 660 00’0 ogo [eleye] ooe 00a 00 £ i { i ZONT" s
0 000 oo 000 000 INT-NF - aUIBUT 73-22690 OGNy 0U-9°CZ
1A153UL0} ayrq[ 1hjsauuoy aysql 1A sauucy ayq| 1As3Uu0) ayyqp 1hjsauucy ayq| 1As3uu0} ay/q)
TaT : ETT z 3 = = = aryun juawdinbg
,2¥00 +*Q0 IBoL 00 se (0%N) apxXQ snouN (0°N] @pIxg snouN 02 se ("HD) aueyiaw {*H2) suewia (Fo2) epixaig uogien

[sauuoy) Jeap Jad suo ) a3 - SUCISSIWT SBD ISNOYUIAD Jo Alewwng

PEd 8 dNT AM Jo iEIS
271 ‘Auedweg uopanpold NMS




*a|qiByBau g 0} PAWINSSE GIE SHUE} 19jem paanpold puE oy

*syun ploysaiyy Bupiiuiad yiwm Aouesisuca Joj SU0) HOYS 0} PELSAUOD Usaq 6ARY SaNjeA 8Say] ‘(SSUUA]) SUC) S18W U] SUCISSILS

69

P

By wouj

*PYY ‘[eIuBwWuosAug pue BupaauBug yoone|d

OHO '2i0jaIaY L "3yS S|4} 1E J0JSNGWaD 10deA 3Y) 0} PANC BIE SYUE] Y] Wol) siodep, "S|UBLIDAS Weaijsumop 4] U] Jusisixa
-uou Alieniiia pue uojanpo.d uj jews Asa ale sasefl aseu) Jo suo|ssiwa sso| Bujyjeeiq pue Bupliom *(BSea S|y} Ul J0ISNqUIos Joden Bu} Aq PajjoUD S| YoIym) BUlSEY Jo YNSA. B SE N300 syUR) 9BRI0IS O SUBISSILUS 202 PUE YHO 8U} Jo 1soW asnesag :§ Jeydeyd (5002) wnipuadwos |4y Jad "

Inojeo saibojopolaw

1 OHO IdY PUB ¥d3

962 = O°N '5Z ="HO '} = %02 '(U0ZOH awW|L Jea A-00L} J3)IdRINW (dMO) [BRUSIOE BUILIIEM [2GOID ‘=Y €|qBL 86 MO OF JaldiNu dMO S3Wp Jueinjiod = useanba 200,

isajoN
85°S£0'6 £0°¢90'Z 5§08 SLL z0°0 L0"0> 90° L 8¥'6 L 820 81'636'8 6£7250'T = SUQISSIWT IqEMO]Y UOREIYIPOW-}SOd
- - - - . o - E = - - - HHNT ISIAGY - SUO|SSIWT PEOY [NBH aAIBA
9498 0s'g - - - - SL'9e 058 ¥k re0 oo 00> ans-n3 SSATY - SUOISSIWT SAGIBIL
Lzee 0e'sg Loa Loo> Log> 100> oo 100> 100> Loa> 81'eg 625 LoTdn3a 10id Jojsnquiog Jodep
£E'E69'L L¢'952'L 84 660 oo L0G> Z9°€ £8°0 vi0 €00 665892 99'¢SL'L .mthnw‘.._n._ni BSIABY - JOISNQUI0D JodBA JYRIGWI-0'S L
= 7 - B B . - 3 2 9 . . ) ] asinay - 10)SqUOD 0] PoTox Wnay
00 L00 50 Lo 00> 100> too> to'o> MQYOINT | jods s BupenT yomss ery paanpoly
. ; N . B . ) ) 7 ” . : . P 85jA8Y - J0)SNqUIOD 0] PaInoy Wnjay
200 000 200 i00> 100> to'o> to'o> Lo anoo-a¥oTNI T Briieer bt} SRR
F5Iney - JOISIGUIOD 10d€,| 0] Painoy
- - - - - - - - = - - = - i £
MESHNYLNIT | syunp sojem paonpasd fag-oor fc) 9oL
. N . R N i aNoD - 5By - JO]STIGUITD 10087, 0] PEinoE
~SHNVL-NI SHUR] BJESUSPUOD [G9-00% (£) 33uUL
go'o coo [elede] aoa 009 [eleke) 000 oo 000 000 oo [eleke] ¢HFN3 BAOWBY - JIIEBH SUIT HYMGUILFG'L
00 600 [elefe} feleie] 009 000 000 oo oo ooo oo 600 EHIN32 BACUWIY - JIJBSH BUITHYMIBUILLFG L
¥ osT 5589 vlo €00 Lao= Lo'o> Zia €00 Loo> Lo0> 8L795Z 6¥'85 LLHNZ de1eal | JejesH Jy/mguww-g°g|
68'TIS QLLEL 620 400 100> Lo'o> ¥Z0 900 oo Loo> 9eTIS 86’9k 1 Zndorn3 Jauing Nd9 symgui-gL
68'CLS QLLbL 620 400 100> Loo> Yoo a0°0 Loo Lo'o> 9e'zLS 86°9L1L bndorn3 dauing NdD Symgui-g L
600 000 600 0o 000 000 000 o000 000 [ 000 000 zona N3 i)
900 - ouibuT 23-2469Q E10any Ay €z,
1Asuoy agq) 1Ajsuoy 1y/q] FASUC) 1y/q1 14/sU0} ay/gi AAIsuol k] SAsuy duiai uu uawdjnb:;
;702 +700 IEoL, "2%9D se (0N IPIXO SNl (O°N) 9piXQ SnoaIN 259 s ("HO) JuewlaW (*HD) sueyiap (o2) apixolq uogien arn awdinb3
(suo])ieay) Jad suo) poyg- 1wy sen 9 jo A s

._
Ped g ¥NG AM Jo aimg
271 ‘Auedwes uonanpold NWS




0L

P17 ‘[eluswiuoaug pue Bullesulbug yooue|d

lojsnguicn) Jodep
%001
BS eyl
€L'89.
4200
0k,
05992
Gz8'l
0089l
0oy
2
ISIEN PRONPOId
Md-SYMNV1-N3

Jolsnquiog Jodep
%001
BOVEY'L
#£89¢2'9
96'5¢
S'L9
§6.'2H6
8¥r'ze
0089l
0l¢)74
g
9]esuspuUO)
ANOD-SMNV.I-N3

cl’l 92°0 LT'S6C L9 =J0A IEJ0L

200 100 LE16T ¢S99 sass07 Bulyse|4

LL°0 910 LL0 9L0 s9s307 Bulyjes.g

8¢°0 60°0 8L'e €L0 $95507 BUIOM

Adl 14/q] Adl 4/qi suolssiwg
Md-SMNV1-N3 ANOD-SHYNV.LI-NZ }alyun

SUOISSIWS yUe] Sbelojs pajjoLuooun

:0} paincy siodep painden

:Aouspiyg aunideq Jodep yue ]

2 “(A/)) >ue | sad sesso Bulyesig

3 :(1A/q]) sessoT Buiopn [B1OL

{(19a/q)) Jo10e4 UoIsSIWS Bulyse|4 yue |

{(p/199) IndyBnouy ] [ejo L

:(uA/eB) indybnouy] [elol
*(4A1aq) ndybBnoay L [eloL
Muel Jad - (jeB) Auoeden
Huel Jad - (j9q) Aoede)
SYue] Jo Jsguinp

L SJUSIUCD

@l uun

UonewIou] ue

SJUEIN|jOd 1Y LAY - SuoIssIwT yue| abelo)s

Ped g ¥NJ AM 0 3315
2711 ‘Auedwon uononpoid NAAS




L

017 ‘[EIUBLIUGIIAUT pue Buussuibug yooue|d

{(%) fousiog auinyde) - ) . (AdL) suoissiwg Bulyseld + Buiyiealg + Bunop yuel = (AdL) SuoIssiwg [enuuy [e1o)

‘Rousioiye simdes 94001 Yl 101SNquios

Joden e 0} pajnoi ale suoissiws Bulysely/Buiyeaid/Buniiom yue) psjjoiucaun v xjpuaddy Ul pejeoo| spoday -uonenwis ssesold xewold Buisn paienojes Bulyse|4 .

‘OIAAM Ui Ag pajsenbel Se 9)eLUSS SAIJBAISSUOD B
se sjesuspuo s Indybnolyy aujus ayy Buiwnsse pajeino[ed alam SUCISSIWS INg 'SJeSUSPUOI % | PUB Jojem pacnpold 966 UIBIUCO Ol PUNSSE SHUE) Jajem paonpold ;

SSION

100 L0'0> 16°} SH'0 =>ue| Iad
200 100 L6'S ge'L = JOA IE}OL
LO"0> 100> £8'g £e'l sessoT Bulysel4
L00 100> 100 Lo0> sasso Buiyjesug
LO0 100> 900 L00 $95507 BupIop
Adl yq| AdL dy/q suoissiwg

Md-SMNVI-N3 aNOO-SMNVLINZ .al yun

SUOISSIWg yue] obelojg pajjonuos

(penunuog) sjuenjjod 11y L83 - suoissiwg jue] abelolg

Ped g UNQ AM 10 3)ElS
o771 ‘Auedwiog uopanpodd NAS




[44

"pI] ‘|BluswucliAug pue Bunssuibulg yoolie|d

100> 10°0> Lv'0 LLO = dVH [e10L
LO0> L00> 0L0 200 saus|AX
LO0> 100> Z00 LO0> auszueq|Aylg
LO'0> L00> Z00 100> auanjel
100> LO0> 100> 100> suszuag
100> LO0> €20 100 BUEXIH-U
Z0°0 100 16'S gg'l , = J0A [E30L
AdL y/qj AdL ayyqj uenjjod

Md-SINVLNI aNOOJ-SMNVLINT aluun

nm:O_wm_Em yue] mcmho..—w pPajjojucd

60°0 200 55°€T 8¢°g = dVH [eloL
c00 100> 6t rA N EETTETINY
100> LO0> S0l vZ0 suszuaqiAyig
100> L0'0> 90'L ¥2°0 susn|ol
LO0> 100> 0z0 S0'0 auazuag
80°0 10°0 Legl TLE BUBXSH-U
ZL'L 92'0 12°62 Lr'L9 , = O0A |BJOL
AdL ayjq| Adl yjqj uenjjod

Md-SMNVLI-N3 aNOJ-SYMNVLNZ arwun

SUOISSIWT jue] abelo}s peojjonuoaun

sjuelnjjod i1y snoplezey - suolssiwg jue| abelojg

Ped 9 INQ AM o 3lelg
271 ‘Auedwion uononpold NAS




€L
P17 ‘[ejusiuoAUg pue Buussuibug yo04ae|4

"2]BWIISS SUOISSIWE SAIJEAISSUOD 1SOW 10} Spinbi| Wol) 8zZijnejoA
O} pauINsse dyH Iy "9|dules au Ul SuogIeacIpAy [e10} 10 % Se psjeindled % Jublem dyH "suoienoed suoissiwa aambnd ul psjesol siskieue spinby pajeiosds

“fousiouye aimded %001 Ui J03SNquI0d Joden e 0} pajnol aue suoissiws Bulysey/Buiyresiq/Buliom 3ug) pejloauooun
"SUOJ}eIN2JED JUBIN||Od JIY BRSO Ul Paje|noled SUoISSIWS JOA ,

'S910N
Yll6°L = dVH [El0L
%899} sausjAx
%45€°0 suazuaqglAylg

%09€°0 suan|o]
%690°0 suazusg
%ECS'S auexapH-u
%I\ juenjjod

AUBTSM Aq %] UORISOd W0, dVH PoiewnsS

(panunuog) sjuelnjjod J1y snopiezey - suoissiwg yue| abeiojg
Ped g9 ¥NJ AM 10 3jE}S
2771 ‘Auedwoq uononpolid NMS




VL

‘P17 ‘[EusWuolAUg pue Bupsaulbul yoole|4

9z'0 900 vov =, dVH [EIOL

S00 100 #8°0 saua|Ax

L00 100> 2L'0 auazuaqgjAuylg

100 L0'0> 810 auen|oL

100> 100> €00 auazusg

8L0 #0°0 08z auexaH-u

8L'e L0 €9°05 =J0A

AdL 1y/q| ‘Bay 14/q] "Xely juejnjjod

- SUOISSIWUT BUIpeo| pa[jof3uodun

(do = 09% + 4.) POPEO] PINbI| 3nq Jo aunjesedwa] ‘) =[S 0LS
(4, oBeiene) papeo| pinbi| ¥ng 4o ainjeiadwa] ‘| =l£g°05
(low-gy/q)) Jodea o wyblem Jejnasiopy ‘W =[09
(e1sd xew) papeo| pinbi) o ainssaid Jodea ani] ‘4 =lcyg9 s

Joisnquioy) Jodep
005°2
%0L
uoisnquon/uimay Jodep
S6.CH6
G.'9
90
[BWION
psiedipaQ
pebiawgng
aNoo-avoTna

10} psjnoy slodep, painiden
“(1y/1eb) s1ey |ii4 ebeieny
2 :Aousioiyg aimden Jodep,
:adA] jonuon

:(1e6 0001 IndyBnoay |

, {126 000 L/d1) Joroed W3
-lojoe4 uonelnieg
:uonessdQ jo spop
1901AJ9G 10 9dA ]

‘pouIBN 114

driun

UoFellIolU| BUIpeo ]|

Sjuejnjjod J1y snopiezeH pue ela}lI) - suolssiwg Buipeo ¥and] sjesuspuon

PEd g ¥NA AM Jo 3iE)S
27171 ‘Auedwon uonanpolid NAMS




SL

‘P17 ‘[eusWUoIAUT pue Buussuibug ¥o0.e]4

%LLE"L = dVH IeloL
%899 saualAx
%/GE"0 auazZUg|AYIg
%09€°0 susn|oL
%6900 auszuag
%ecS’S gluexaH-u
%I juEn|jod

‘9]BLUIISS SUOISS|WS SAIBAISSUQOD 1SOW JOJ SPINDI| WOl 9Z1[11BJoA
0} pawnsse dyH |Iv "9|dwes ey} ul suogiesolpAy 210} JO 9% SB paje|nd[ed % Jublem dyH "suciie|noje) suoissiwg sambng ul pa1eso| siskjeue spinbi) pajenadsg v

“uopesado Snonuiuod BUILNSSE UOISISAUOD Ad 1 UO paseq Ju/q) sBeleny “ajel Bulpeo] yonu Aunocy ebeleae uo paseq Ju/q) Wnwixep .

‘SASN 03 jos[gns jou sxonJ

o} pawinsse aq ueo Aousiowe aunldes %0/ ‘9-2'S T-dy 124 Joisnquos Jodea e 0] painol ale Wa)sAs Ucijos|joo syl Aq palnides sie Jey) SUOCISSIWLS Pa||0.quodun 5
PO’y SUNV.L Vd3 UO paseq saiedold “L/N.d«Sx 9%} = (186 0001/a1) 5507 Buipeo :L'b3 +-2'S Zi-dv

‘$910N
800 200 1z =, dVH IEl0L
200 100> §2°0 Saus|AX
100> 100> S0'0 QuazuaqAylg
LO0> 100> 500 ausnjo|
100> 100> 100 suszusg
S0°0 LO0 720 SUEXaH-U
S6'0 [441] 61°'Gl =J0A
AdLl dy/q) Bay 1y/q] "XeN uenjjod

SUOISSIUIT BUIpECT padnjdesun

(penunuo)) sjuenjjod Jiy snoplezeH pue ela}I) - Suoissiwg Buipeo yoni | sjesuspuon

PEd g YNQA AM 10 31E1S
271 ‘Auedwog uononpold NAMS




‘P17 ‘|elusiuoIALS pue Buuesuibug yo0ae|4

900 9070 100 Lo°L =900 +%09 g0l
L00> 100> 100> 100> 200
900 800 L00 Lo’ 9°Q0 se "HO
L00> 100> 100> ¥0°0 YHO
1fsuoy 1Ajsauuo; Iyyqp "Bay Ay/q) xew juelnjjod
5 - SUOISSIWS DUIPEO | PI[JOIpU0UN
%7200 = %M Z0D Xeold
%0¥.92°0 = %W "HO XeNold

Joysnquio) Jodep,
005/~
%00°04
uojisnquiouin}ay Jodep
08cre'0
160
[BULION
psledipeqd
pabiswgng
aNoo-avoTna

:01 painay siodep, paimde)
{(1y/1eB) syey |4 sBeseny

- “Aouslg ainyde] Jodep

adA] Jonuon

[(1ef 404) indyBnouy |

, (126 401 /euu0)) JopeS "W D01
:uonelsdQ Jo spop

:20I1MBS Jo adA L

‘PoaI liiH

arsun

uoljewiou] buipeo

Sases) asnoyuaals) - suoissiwg Guipeo }onJ4 91esuspuosn

Ped 8 INd AM 0 3jElg
2977 ‘Auedwog uoonpolid NMS




&L

P17 ‘|ejuswiuonAug pue BuussuiBug yoole|4

GZ ="HO 'L = 20D Jedinw (dmo) [enusiod Bulluep [2qolS 'L-v 8|9eL 86 ¥4D OF
‘{dsidninw dpno sewil Jueinjjod) Jusieanbs 209 = %00,
‘uoljes2do SNONURUOD BUILUNSSE UOISISAUOD Ad | U0 peseq Jy/q| sbelsny "sjel Buipeo) yong Anoy sbeleAe Uo paseq Ju;q| WNWIXE| 5

"io}snquiod Joden sy} A pa)[ou0d Jo WelsAs uol3o9||oo sy Aq peunides jou 850U} Juasaldal Umoys suoissiwe paimdesun "'SASN 01 109/gns Jou Sxon
10} pawnsse aq ued Aousioye ainjded %0/ ‘9-2'S Z-dV J8d "I0ISnquod JodeA B 0} panol ale WajsAs Uoios||co ey Ag peinjdea sie 1By] SUCISSIWS Pajjoluoaun "

"Z1-G 8|qe ‘Ansnpu| se9 pue |0 9y} 10} sa1fojopoylapy SUOISSIWT SBS) 8snoyusals) jo wnipuadwe) [dy 1

'S910N
S0 sebleg - Buipeo suuep
8z0 ssbieg uesoQysdius - Buipeo] suuep
. ERINER,
i souejeg Jodep - BulpeoT yse|ds - ¥ond] /ey
. S0IAI9S [BWION
Jes paieolpeq - BuipeoT yselds - yonil /ey
. ERTNEERNEIES!
LG'L 1oden - Buipeo] pablawgng - ¥onl] /ey
-— 80193 |BWION

pajesipa( - Buipeo peBiaugns - ¥oni /ey

(1e6 s0L/001 suuocy)
10joe4 UoIssiwg

adA] BuipeoT

Z1-G 9[qe1 WhpLadwod (v

20'0 200 100> 0€'0 = 9°00 +°09D IejoL
LO'0> 100> LO'0> L00=> ¢00
200 200 100> 0€0 8tQD se "HD
100> 100> 100> L00 "HO
IAjsuo} JA/seuuo] ayyq] "Bay y/q| xep juenjjod

» < SUOISSIWE DUIPEQT paimjdesun

{panunuog) sases asnoyusals) - suoissiwg Buipeo ¥oni] sjesuspuog

Ped g YN AM 10 33E18
271 ‘Auedwon uononpoldd NMS




8L
"PI7 '[BlUsWUCIAUT pue Bulissuibug yoone|d

FAVN] 100> o'y =, dVH IEI0L

LO0> 100> $8°0 ssus|Ax

LO0> 100> 8L0 suazuaqiAuig

LO0> 100> gL0 susnjoL

L00> 100> €00 suazusg

100 100> 08¢ SuBXaH-U

920 900 £9°0S = J0A

AdL yyq “Bay AU/ql "Xe juejnjjod

-SUOISSIWE BUIpeo| pe|0J3uoou

(4o = 09% + 4,) PEPEO| pinbi| %nqg Jo ainjeiadwa] ‘| =fe 0L

(4, obeiane) papeo| pinbi yng 1o aintesedwa] '] =l€€°0S

(low-q|/q) Jodex jo JyBiam teinosjoly ‘W =09

(ersd ~xew) papeo| pinbi| 10 ainssaid Jodea sni] ‘d =lsy8s 2

Jolsnguio) lodep 01 peinoy sicdep peainide)

00S°ZL {aueb) syey |4 sbeleny
%0/ - -foudyg aumdeg todep
uoRsNguoD/uiniey Jodep :2dA] jonuc)
059°9. :{1e6 00o1) ndybroay |
GL'9 , “(1eB 0001/ql) Jojoe "W3
g0 1101084 UojeInjes
[BWION :uonesadQ 4o apopn
paieaipag 20IM8g JOo adA]
pabiawgng POy Iiid

Md-avoT-n3 arin

uonieuLioju] buipeoT

SJUBIN||od J1y SNOpPJEZEH pUuE B84 - Suoissiwg Buipeo yonl] Ja)epy paanpald
Ped g UNJ AM 10 31elS
971 ‘Auedwon uopanpold NMS




64

PIT ‘[eluswUONAUg pue Buussuibug yooded

%L06°L = SdVH [ejloL
%899'L SaualAX
%LGE°0 suszusglAyig
%09g°0 auan|o |
%690°0 IudZuag
%ECS’S SUeXaH-uU
%IM juenjjod

"2]EWIISS SUOISSIUIS SAIJRAISSUOD JSOW JO] SPINDI| WCL SZI1E[0A
O} pawinsse dyH Iy "sjdwes sy ul suogqiea0pAy (€10} JO % Se pajejndles % Jublem dyH "suolie|nojed suoissiwg aApbnd Ul peieoo) sishleue spinbj| pajeroads ,

‘uopesado snonujuod Bujwnsse UOISISAU0D Ad L Uo paseq .uy/q| abeleny sjel Bulpec) yonu} Anoy sbeieAe U0 paseq Ju/q] WnWiXep

"Jojsnquio iodeA 8y} Ag paj|cuiuod Jo WweisAs UoiRo9||02 au3 Ag painides jou asoy) Juasaidal umoys suoissiwe peinjdesun "'SJSN ©3 109/gns Jou syon
Joj pawnsse aq ues Aousiole sunides %0/ '9-2'S Zi-dY 4od JoISnquioo Jodea e 0} painol ale WalsAs ucios||oo aul Ag painjdea sue Jey) SUCISSIWe pajjoauoaun .

'SJeSUSPU0D %00} Uo paseq saipadold " L/IN.d-S« 9721 = (186 000L/q1) sso Buipeo (L 'b3 #-2'S Zh-dY |

'S9J0N
100 100> Lz =, dVH IE}J0L

100> 100> 520 saus|Ax

100> LO0> S0'0 auazusq|Aylg

100> 100> S00 ausn|oL

100> LO0> 100 suazusg

100> 100> 80 SUEXaH-U

80°0 200 61°GL =J0A

AdL a4y/qj .Lm>< dy/q] "Xej\l juenjjod

SUOISSIWT bUIpECT paimjdesun

(penunuog) syuenjjod 41y snopiezeH pue eus}lus - suoissiwg BuIpeoT }onJ] JaJeA) peonpoid

Ped g ¥NJ AM J0 3jelS
271 ‘Auedwon uononpoid NAS




08

'P¥7 ‘|BjuswuoliAug pue BupssuiBug soosne|4

8L0 10 00 ¥g'se =9°0D +“00 [ejol
100> 100> Lo'0> 500 ee)
gL0 110 #0°0 6L°GE %00 se"HD
L00 100 LO'0> er’l YHO
tm.qm:Ou ._?.mm_.:._o“_. A4rq) .m>< AU/q| ‘Xe Jueinjiod
v .mm_._omww_:._m UulpeoT pajjoquodun
% ¥82E0 = %M 20D XBNOId
%LLYLS 6 = %W PHO Xepoid

Joysnguwio?) Jodep
005/

%00°04
uonsnquo/uINiey Jodep,
129200
16°0
[BULION
paiealpaq
pablawgng
md-avoTn3

10} panoy siode painde)
:(1u/1eB) ==y || sBeieny

2 Aousioiyg simden Jodep

:9dA] [onuon

{126 401) Indubnoay L

, {(1eB o1 /euu0y) JopoeS "W DOL
:uonelsdQ Jo spo

‘201G 1o adAL

‘POUIRIA (14

[ariun

UOIEWIOju] BUIpPEC|

S3seq) asnoyuaalg - suoissiwg BuipeoT yoni] I8jeps paonpold

Ped g dNQ AM J0 91813
27171 ‘Auedwon uonanpold NAMS



18

‘P17 ‘[BlUswWuoiAUg pue Buussulbug yoode|d

Gz ="HD ‘I = ‘0D ueldpinw (dMD) [enusiod Buluuep [eqols 'L-Y 8|deL 86 H4D OF
“(Bidimnw MO sewil JuBINIIod) Jusfeainbe 200 = 800,
‘uoneledo snonunuod Bulunsse uoisianuos Ad| uo paseq Ju/q| sbeisay “ajel Buipeo] sonsj Alunoy sbelane uo paseq Ju/q| Wnuixey .

"J01SNqLuoD Jodea ay) Aq pajjoajuod Jo WalsAs uoi3os|[o2 sy Ag painjdes jou asou jussaidal umoys suolssiwe palnideoun ‘SdSN 0} 108lgns jou syonu
o} pawnsse ag ued Aousiole ainldes %0/ ‘9-2'S Zi-dy 19d "I01snquios Jodea B 0} painol ale WwalsAs Ucioaoo syl Ag painided sie 1y} SUOISSIWS Pa|[0quooun 2

ZL-G 8IqeL ‘Ansnpu| se9 pue [0 SU} 10} $31B0|OpOUISI SUOISSIWT SEBD SSNOYUSRID JO WNipusdwo) [dY |

'S8ICN
S0 sobieg - Buipeo sauuep
8z'0 Issbieg uesogysdius - Buipeo sulepy
] ERINER]
LSk soueeg Jodep - Buipeo yse|ds - ¥oniL/jey
] 30IAISS |BWICN
Geie pejeolpaq - Buipeo yselds - yoni ey
. ERNERERNE S
Sl 1odep - BulpeoT pablswgng - ¥onuy /ey
] 20IAleS [BULION
60 pajesipaq - Buipeo] pablawagng - yonil /ey
(1eB 0L/001 2uuoy) odA) Buipeo
lojoed uolssiwg

Z1-G 9[qEL WNIpUadwoy [y

S0°0 S0°0 1070 SL'0L =909 +%0D [ejJoL
100> 100> LO0> 100 ‘02
S00 S00 100 v 0L 8°00 se"HO
L00> 100> 100> ) YHOD
1Ajsuoy 1A/sauuo] 1y/q) ‘Bay ay/qi "xe juenjjod

» SUOISSIWT BUIpEC paimdedun

(panunuon) sasen asnoyuaals - suoissiwg Bulpeo] Yond] Jejep, paanpold

Ped 8 YN AM 0 31ElS
271 ‘Auedwog uolonpold NAMS




8
"I ‘[ElUBWUOIAUT pue BulssuiBug o084

"s9[qE} BUIMO||0L Ul UMOYS JCISNQUIOd DOA AQ Pa||0J1U0D $80INOS WOl SUOISSILID
paimde) -spun uoissiwa Buipeo| sy je payodal siodea painidesun “ieek Jad uofelado Jo sinoy 09/ 'g U0 peseq 10isnguiod Jodea ey} woly Aousiole
uononISap %96 Uim Buipeo] ¥onuy wolyy Aousiolye ainjides 9,0, pue syue} abelojs wol Aouaioye ainydes 94,00] U Paseq aie suoissiwa paimdes [gjo L

induj jeay |ejo Jy/mniguiw o'l = Jojsnquiog yoses o} Jndui
leay uo paseq (1as/mg 000’ L<) sweals a1sem nig UbiH S19zipixQ JodeA pue SauelH 1592in0S
Joisnquio) Jad Jy/nguiw QgL [BOIUBYD) JOJ SBOUBPING [BOIUYIS | JULSL Iy DFDL (NiguiL/g|) SI010.) UoISSIWE O PUB XON
L 1SI0}SNQUIOD JO Jagquunp
09/.°8 JJeg A Jad sinoy

"S]EWISD SAIIEAISSUOD B 1O (JOSWW/q|) JOJOBL |- | 3|qe ] Zy-dY Buisn pajewss usag anBY SUOISSIWLS |Ad ‘SSa|axows 2q o} paubisap S| 10}1SnquioD
ayi ybnoyyy "selewsas suoissila 8]eIndde JSow 9y} apiaoid o} pasn auam OO pue XON J0} SI010B) UOISSIWS 8le|l ‘al10jalay] ‘Ssuoissiwe Buianpal
1o @sodind ay} Jo} WESJ)S )SEM B SISNqUIOD 1 1BY] Ul JUS)SISUCD S| uojouny syj ‘ubisap Aq aJel B paispIsuod jou si Joisnquios Jodea g ybnoyyy )

:$8J0N
60°0 20’0 %0086 86'% ell @dueleg SSeN sauajAx
200 L0'0> %00°86 90°'L ¥20 Sduejeg SSe auazuaqiAyig
200 100> %00°86 L0°L ¥20 sduejeg sse susnjoL
L0'0> 100> %0086 0c0 c00 aduejed ssel suszueg
geo0 80°0 %00°86 059} 9L'¢ Souejeg SSe SuEXaH-u
96'G 9e’L %00°86 08'862 2289 Soueeg SSE Q0A
fAAlY] S0°0 & = 9L Nd
60°8L o - - §S.cT0 Q0 dMHL-dINOD-OdV
106 107¢C = o = 8€L0 XON
AdL 1y/q] % AdlL A4/qj , S1030e 4 juenjjod arHun
(uonsnqwon pue aimden Aouaio13 LSuolssiwig paimde) [ejo | uolssiwg
11S0d) suoissiwg pajjosjuo] [ejol | uonoannsaq
loisnquion

SUOISSIWT JUBIN|0d Jly SNOPJEZEH PUE BlIS}ID)

Sjueln|od Jly snoplezey pue BL91ID - SUOIIEINI[ED SUOISSIWT Jojsnquon Jodep
Ped g JNJ AM JO S3elS
2771 ‘Auedwos uoanpold NAS




€8
‘PI ‘[eBWuUolAUT pue BuussuiBug ¥00lE]4

86'Y 90°L L0°L 0Z°0 0591 = dVH [E}ol

100> 100> 100> 100> L00 BuipeoT yoniL J9jeAn PSINPOId

¥0°0 L00 L00 100> ¢L0 BuipeoT ¥on.L 8}esuspuod

00 100> L00> 100> 900 syue | abelo}S Jajep) Peonpold

[l 4 So'L 90°L 020 Le9l syue] abelolg sjesuspuo)
sauslAy auazuaqiyla auanjo| auazuag auexay-u 224008

(Ad1) suoissiug 4dvH paimde)d

€L vZ0 ¥Z0 S0°0 9.°¢ = dVH |ejoL

100> 10°0> 100> 100> 100> Buipeo 3oni| Jelep) Peonpold

100 10°0> 100> 100> €00 Buipeo 3oni sjesuspuo)

100> 100> 100> 100> 100 $jue] 2bel0}S Jsjen) PeONpoId

Thl ¥2'0 Y20 S0°0 Tle Syue obeIo]S S1ESUBPUOD
sauajAy auazuaqjAylg auanjo] auazuag auexaH-u 22IN0S

(1ysqp) suolssiwg dyH painde)

08'862 22’89 = J0A [Bj0L
8L0 #0°0 Buipeo xan1] Jsiep) paanpold
20T LSO BuipeoT yonil ajesuspuo)
FA N 9¢0 syue| 2beloig 191NN PRONP0I4
12°56¢ L7 L9 syue ] abelo}g alesuspuo)
AdL y/qj 224N08

suoissiwg HOA paimde)

(penunuog) sjyuelnjjod Jiy snopiezeH pue eLISHIY - SUOIE|ND|EY) SUOISSIWT J0}snquion Jodep
Ped g dNa AM jo 3)elg
971 ‘Auedwoy uonanpold NAAS



"p17 ‘|eluswuClAUT pue Buussuibug yoone| 4

862 = O°N ‘GZ ="HO 'I =00 Jadninw (dMD) [enusiod Bulllieps [eqolD ‘L-V 8|qe] 86 {40 OF
((J81dninw g9 sy Juen|jod) jusjeAinba 200 = %00 |

:S9JON
#0-300°1 (Q®N) ®pIxQ snoaN
£0-300°1 (*HD) sueydly
90°¢S (200) spixoiq uogien

(mguiwy/y) siojoed ucissiwg g-9 PUe |-J SIqel 86 440 0v

££°¢69°L 176169 L9s.L'L = 9%QD +%0D g0l
4% 4 Z6'e 66°0 9%Q0 se O°N
T9°¢ 8T’ €80 900 se YHO
100 100 100> 0N
710 €10 €00 HO
BE'S99°L 1072/6'9 99 %S. L 200
1A/suo} 1A/sauuo] y/q) juenjjod

09.'8
£9'ES
0S¥'T
0°Gl
I

Joysnquio) Jodep

a™ML-9diN0D-0dY

suoissiwg (9H9) se9 asnoyuaalis)

:sinoH BunesadQ [enuuy

:(oswuwi) 1ndybnoay ] [enuuy
:(}os/mg) AHH weans

:(ymigww) Auoeden ubiseq Jauing
1S10ISNQWI0Y 10 Jaquinp
:uonduosaqg

:aruun

uopewioyu] juawdinbg

SOSED aSNoYuaaln - SUOHE[NI[ES SUOISSIWT JoISNnquos) Jodep

PBd g dNJd AM 10 21ElS
97171 ‘Auedwos uonanpold NS




S8
P17 ‘[BluswuoliAug pue Buussuibug yoole]4

100 100> vl ¥€'0 10'Z 90 = (susuodwod pinbiT + se9) [ejo L
L0°0> 10°0> 100 00°0 0zl 120 = 93IAJ9G PInbiT Ul sjusuodwo)
100> L0'0> LO'0> L0'0> L0 +0'0 10 yLIT - sshue|y
L0°0> 100> L00 LO°0> L0°L €20 (1O JUDIT - SSA[BA
100 100> o'l £2°0 1870 6L°0 = 9JIAJ8G SeH Ul sjusuodwon
100> L0°0> ¥G°0 ZL0 080 070 SED - SBABA JBIIoY
10°0> 100> ¥Z'0 500 €10 €00 seq - sabug|4
100> 100> 690 910 820 600 SBD - SAABA
Adl 1y/q| AdL y/q) AdL yq|
s o =y aolalegfadA) eoinog
SUOQISSIWT SBS asnoyuaals) pue HDOA
- €21 8Z'0 = (sjusauodwo) pinbi) J0. [ejol
%81l /6 8L0 #0'0 %000 70-387°C 99l 110 34O - sebue|4
%8l L6 GOl ¥Z'0 %000 £0-319°S P 10 WBIT - S8ABA]
- 862 29'0 = (sjusuodwo se9) DO [BI0L
%Zy LT oL'L 5Z'0 %000 20-3r6°L €l SED - SBA[EA J81|19Y
%Tl LT 80 LLO %000 #0-309°8 vl seq - sabug|4
%Ly LT or'L Z£0 %000 £0-326°6 3 SED) - SBA[BA
0s/l
% IM DOA Adl 20L 1y/qi 201 >whﬂ_omwm uwM“Mm "___..”__M: _mm““wo:ﬂ ao1alagfadA] sainog

uonelIoU] Jusdinbg

SO9SEL) ISNOYUS3I5) PUE SJUEIN|[Od Iy SNOPJEZEH PUE BLS}ID - SUCe[Nd[es suolssiwug aambng
PEd 9 INd AM 10 31ElgS
977 ‘Auedwion uoRoINpold NAMS




o8

"PIT ‘[BlUsWUoiIAUg pue Bulsauibug yooue|4

ZL'0 00°0 20'0 L0°0> L0°0> 10°0> 6070 = (sjusuodwoy pinbiT + se9) [ejo

0L'0 00'0 Z0'0 100> L0'0> 10'0> 2070 = 921A48g pinbiT ul syusuodwo)

100 000 100> 100> 100> 100> 100 10 b7 - ssbue|4

50°0 000 Z0°0 LO'0> L0'0> 100> 90°0 [10 Y017 - SSAlRA

Z0'0 00°0 L0'0> L0°0> L0°0> 10°0> Z0°0 = 32IAIag SEH Ul Sjusuodwag

100 000 100> LO'0> L0'0> LO0> 100 Seq) - S9ABA J91|9Y

L00> 000 100> 100> 100> 100> 100> seo - sebue|4

100 000 L0°0> 100> LO'0> 10°0> 100 SED - SAAIBA

lelo L ._L._.-.V.N.N mm:m_ah m:mN:mn;Ew auanjo auUlZuayg auexaH-u mo_Emw_.ma>._. 22In0g
(Ad 1) suoissiuig (dvH) UEN|[od 1y SNopJezeq

£0'0 00°0 L0'0> L0°0> 10'0> L0°0> Z0°0 = (sjuauodwog pInbIT + Se9) [ejo L

z0°0 00'0 L0°0> 10"0> 10°0> L0"0> Z0'0 = 33IA48g pInbiT ul syusuodwo)

LO'0> 00°0 LO'0> L0'0> 100> L0'0> LO'0> 10 P17 - ssbuej4

Z0°0 000 100> 100> 100> 100> 100 1O 3uBIT - SSABA

L0'0> 00°0 10°0> 10°0> 10°0> L0'0> L0"0> = 991AJ9g SED Ul Sjusuocdwo)

LO'0> 000 L0'0> 100> 100> 100> 100> SEQ - SIA[RA Jolley

LO0> 000 100> 100> 100> 100> LO0> Seo - sebug|

LO'0> 000 LO'0> 100> 100> LO'0> LO'0> SEQ) - SAABA

[elol ‘U472 EEDEITS auazusqjAuylg auanjoL auazuag auexaH-u ERITSERNEL INERITG TGS

(I07q]) SUoTISSIWT (dvH) JUEIN|[Od 1Ty SNOPISZeH

(panunuog) suoneNaje) suoIssIWg aAbng

Ped g dNQ AM JO 8iElS
271 ‘Auedwion uononpold NMS




L8

P ‘[eluswuoliaug pue Buusaulbug xoolield

L € 0 0 L Z Z = ped uQ edA] yoe3 Jo Iaquiny
O-LL 10 294 1d7 LH nd9 HM adA | juswdinb3
0 0 0 0 0 0 0 1O b1 - J8U10
0 0 0 0 0 0 0 110 b1 - sieeg dwind
Q0 ¥Z (45 14 14 0T Q 110 1417 - sioPauu0)
5] 9 g cl S g Q 11O 1YDIT - SSAeA
0 0 0 0 0 0 0 seo) - sau papuz-uadQ
} L L L L B L Seo) - SBAIEA JOl[9Y
0 0 € 0 0 0 0 Se9) - 5|esg Jossaidwo)
[4 € ce ¥z 6 Gl € seq) - ssbue|4
0 0 g g 4 B ZL SED - SN/
O-Ll 10 294 1d1 1H Nndo HM 99IA18g/adA | 92un0g

AHl19e] aAnejuasaIday uo paseq adA] Juswdinb3 Jsd Junog jusuodwoy [eadAL

(penupuo9) suoenajes suoissiwg aabng

Ped g 4NJ AM j0 S3ElS

2771 ‘“Auedwiog uononpoid NMS




88

‘P ‘[EuswuosAug pue Bulssulbul soolie 4

200 10°0> %0L 0 =dVH TV.OL

z8°0 8170 Y%Z¥ LT = D0A V1Ol 9.'22 =JH V1Ol

10€ 69°0 %00°001 %00°001 16'22 %00°001 =1vV.10L

100> LO'0> %900°0 %900°0 1000 %01L00°0 28T TrL (Suesag-u se) sesueda(

L00> L0'0> %6£0°0 %6£0°0 6000 %0/00°0 557'9¢CL (SUBUON-U SE) S8UBUON

100 L00> %910 %¥.LL 0 0v00 %0S€E0°0 62z YLl (8UEPQ-U sE) S8UBO

0070 00°0 %000°0 %000°0 0000 %0000°0 0EZ Ll auejuadiAyleWN 422

100> L00> %6000 %600°0 Z000 %0200°0 /91901 SBUBIAY

L0'0> LO'0> %S00°0 %S00°0 L000 %0L00°0 £91°90L auszuUaqgAylg

100> 100> %2100 %z 100 £00°0 %0€00°0 Lrl'26 ausn|oL

100> L0'0> %2000 %2000 Z200 %0200°0 [ auazuag

Z00 100> %39¥5"0 %L¥S0 ¥Z1°0 %0¥ZL'0 Z0Z'001 (suejdeH-u se) ssuejdey

zZ0'0 10°0 %S 0 %710 1210 %08661°0 S/L'98 ssuexeH Jayio

Z0'0 100> %0290 %%99°0 €510 %0LLL0 5/L°98 auexsH-u

800 100 %76 L %626} Err 0 %0190 6L 2. suBjua4-u

700 100 %6¥Z | %8EZ | ¥82°0 %0760 6vL 2. suUBjUa -l

L0 70°0 %S69'G %r9'S 962} %00€Z°Z FANCE) suelng-u

900 L00 %ZS8'L %GET’L LZr0 %0SZ.°0 zZ.85 sueng-|

70 0L0 %95 L %EZE YL 062 %009 "L 960 F suedoid

0.0 gLQ %6.G' €T %p9E°ET 99¢'S %058 /L 690°0¢ EREME]

oL €€ 0 %366 8% %055 8% 0SLLL %0905 69 Zr09L EREmET

z00 LO'0> s %990 ZGL0 %0FrS 0 €L082 usboN

100 100> = %1520 8500 %0LEL'0 0LO¥F apixoig uogJe)

000 000 = %0000 0000 %0000'0 Z30'¥E apyng usbolpAH

Adl yyqj % WB1ep OH % IYBIapn e % 3Jol olaMm usuoduiod
o o= IM "AInb3g ° Jejnasiopm

,SISA[EUY SEg) pajerdeds

(panunuog) suolje|na|e suoissiwg aAbng

Ped g UNQ AM 1O 31ElS
2771 ‘Auedwion uonanpold NAS




[10=10

1

68

PI7 ‘[EJUSWIUONAUT pue Buussuibug yooue)d

"W Xipuaddy ul pa1edo| (H-8 "ON uamQ xie) sash|eue spinbi| pue seb aAlejussaldey "

1O -%oNiL 3uBl = O-11 Muel

Josseudwio) se9 yYse(d = DD J8MO] 8INssald-moT = 147 ‘ISlesl] JajesH = | H ‘HUM UolONpold SED = NdD ‘PeSH [I9M = HA Ay adA| wawdinbg "
"su0issiwa jueinjod uielqo o} (% yBiem) sweals Jo Jusjuod juenjiod Aq paidiinw D01 °/L0-S6-H/ESh-YdT 92IN0S Jojoe4 uolssiwg,

"aYis siy} Je adA} Juswdinbe yoes Jo Jequinu sy 03 Bulpioooe syads-alls spew pue Ayjoe} sAleuesaidal Je adA; Juswdinbe Aq usxe) SJUNoD Jusuodwon 5

'S8I0N
0L0 200 %86"L =dVH Tv.lOL
0Z'L 1Z°0 %61°L6 = D0ATV.IOL 0¥°06 = OH V1Ol
£l 82°0 %00°00L %00°001 L 06 %00°00L = V.10l
L0 800 %800'CE %700 € BEE'BT %2¢.l6°0T T82°TrL (sueda(-u se) sauess(
0L 0 Z0'0 %286 L %/86'L \zT L %0£9'S 552821 (SUBUON-U SE) SSUBLON
10 €00 %LLIELL %9.€" L L S8Z°0l %#00'6 522 L1 (suepQ-U se) seuepRQ
000 000 %0000 %0000 0000 %000°0 0eTPLL  |SuBluadiAylBWwi -+
Z00 100> %898'L %199°L 805’} %0TH | /91'90L  [sauslfX
100> 100> %/4GE'0 %/4GE'0 £2€0 %¥0E°0 /91'90L  [suszusqiiyig
100> 100> %09E"0 %0920 g2e0 %ESE'0 B ausnjoL
100> 100> %6900 %6900 Z90°0 %0800 7L18L suszuag
510 £0°0 %E0r' T L %20¥ TL ELTLL %06L°LL Z0Z'00L (sueidsH-u se) saueyde
100 200 %Z67'S %L6%'S S96°% %L9.°G G/1'98 SUEXaH JBUI0
/00 200 %ETSS %ETS'S £66'% %PBL'S G/1'98 auexap-u
/00 Z0'0 %9ES'S %GES'S #00°G %9E6'9 87l TL SUElUad-U
€00 100 %/68T %969°C 8EV'T %6LE'E 67l TL auUEad-|
200 100 %0VE'S %BEE'S 128% %S0E'8 2Tl 85 aueing-u
100 100> %902 L %902 L 060°L %9.8°} 2Z1'85 auBjng-l
500 100 %69l ¥ %69 7 69.°€ %.7S'8 9607 suedoid
£0°0 100 %¥S0'Z %¥S0'T /88°) %9219 680°0¢ aueyly
100 100> %ES.°0 %ES.0 0890 %L¥Z Y 709t SUBYISIN
100> 100> - %S00°0 #0070 %9100 £10'82 usbolN
100> 100> = %2000 L0070 %G00 0L0%¥ SpIX0ig Ucgle]
000 000 = %0000 0000 %000°0 Z807¢ apying ushoipAH
AdL y/ql % BB OH % MBI A% % SJOIA watam jusuodwog
L B "M "AInbg 9 Je|noaajop

,SISA[eUy SpInbr | pajeisads

{penunuog) suopeNoje) suolssiwg aAnRbng
PEd g ¥NJ AM O sje)S
071 ‘Auedwog uonanpold NMS




06

abied jXsNy UO pRAURLOD

1053u0g 2-Z°Z'€ L ainbi4 pue oney ainjsioly Uo paseq
2661 -~ Z'Z'S) Wawnoog gig - Yd3 Bulielem ou BUILINSSE JUIILOD JTJEM 30BHNS PaJ0JJUODUN %z 0 U0 paseq palewss

T-TTEL A%EL (80/L1) TTEL UONOAS Z-dY

(59Nd 8 “INd) 2-2'2el 2Age L (90/LL) 2'Z°E) UOIRSS Zh-dY
(Wd) Z-z'Tel algeL (90/L1) T2'Sl UOIRIS Zp-dY

L-Z'Z'el anbig (90/1L1) T°T'EL UoHI3S Zh-dY

(e)1eq [IN 6661) BIRQ Zh-dV WOl BIRQ Ynejaq .S
(55nd) -2 el AgR L (90/L L) T2'S) UOag Zi-dy

(ONd) Z-Z'EeL AlgeL (90/LL) 2°2°S) UoIRS Zh-dv

(Wd) z-z'e el a1geL (90/11) 22 ¢} UOHI3S Zh-dv

juswwod

%

suQ}

IR TNA
JUILINA
ssapun
ssajun
ssapun
Jeafsshep
%

Liaval
LAal
LAal

suun

000
00}
L0}
6
00'kg9
010
SF'0
06°0
040
sl
g€
S0
05’}
Q6'v
8l
S9g
Aey

Z pue et uonenbs (90/LL) 2T CL UORIBS ooy | SoUssafRY

(49) Aousiow3 jonuo)

oey aumsiop

(M) 1931 ay) Jo yBlam ajaiysn abesany

,Slaaum abesany

MAISIIW) pal[anR S3|IL 3|91YSA J83]) [BNUUE [BJ0 L
{IU/sai) pajlsaed; S3|IW S[2IDA J33)) AUNOY [B30L
JUBISUCD §'2Nd B 'OLAd Wd =1

JUBISUOD G'ZINd ® OLNd =B

JUBISUOD Wd = B

uled Jo youl 100 < SABp Jo JaquinN = d

WBUOD YIS |eUBIEY BoBHNS = S

Jandniniy 8z1S ajdIed §ZINd = 3

Jandnn 8213 S|9IEd 0HA = ¥

NdBInN 32 I2iHed Ad = )

suonesade peo jo Aep Jad sinoy abelaae |enuly
Jeah Jad sheq

‘ausym

(598 / (d-59€)) & (SN & {EL/SHi=3

sanduj UCHEINIHRD ' BIIWIOH

0SL'L 197 L16') 3dA] s[oIyan/Ieak;sdu) pUnol Jo Jsquunu WNWIXEW Pajewnss
[ Z ] 2dAy sjoiyen/Aep/sdil} punol Jo Jaquinu WNWIXeW pajewnss
I 1 z 9dA} 3|91yan/noy/sdu} pUNoJ JO JqUINU WNWIXeLW pajeuns
9zl 598 G9¢ adA} s|diysaealysdly punol Jo JeqLunu abejany
200 90’0 500 2df] ap21yaa/Inoy/sdily punal Jo Jaquinu sbeiany
1984 du L punoy [B10L 000y 1 0l ol {ydw} 5 paads apIyan abelany
(1) apig ped 3s3buo 0og .6 L2 LT (4/san) LINA Paflanel) Sajiul 2|21yaA
(1) peoy ssevoy pases Wbua 0og'L G9E 598 S9€ (14/sfep) |euoneiado sAep Jo JaquinN
Aeq Jad sxar | Jeyue] cg0 120 9.0 9.0 (Rep/sajil) pajjane)) S S[OIjaA
pdog zg 9.0 9.0 9.0 {dwyssqiw) diy punoJ Jed saugsiq
pdwg g 0 1 ] 30743 S[oIyan/AER/S41} PUNoJ JO JaguUnu abelany |
AWN[OA Jaxyue] suojes) 0gs'L D 0l 2 m) 3dA sp2ysA Jad s|saum Jo JaquuinN
(laq) awnjop Jaxue | 25e1any 061 X4 Sl z (sucy) (z/{iny + Aduwa]) Jubiam spiyan sbelany

Nnmv_u_._._._. [syaniy (sieg adA] ajoryan

iajue)) 3onag)  |pue sdn-yoald)
syondL AreaH Syoniy S3[AYIA
wnipap b

| exeq Auroed

SUOISSIWE peoy [ney sambng
Ped & YNG AM 3O 21B1S
2711 ‘Auedwog uonanpold NMS




16

(%) Aouaiolye joHuod = 40
LA/ ‘uonebqiw jeinjey 1o} pajefodeilxg 10j0.) UOISSIWSE Jiy10ads-azis jenule = PP 4g
(147540}) SUCISSILS [enuue = J

[IBYM SGI QO0Z/IO) £ o (00LALD-L)) & JALINA « P45 =3
SuoIssiWg Je uolje|najes

uonepdioasd jo Sayoul 100 JSE8] JE Yiim Jeak e Ui SABP JO JaquinU = o

gL vogenb3 waJy Jojoey UOISSILWE = 4J

LA/GE ‘voliebiiu [einjeu 1oy pajejodeiixe J0j0B) UOISSILUE Ji08ds-azZIs (BAULE = ¥° 43
‘aseym (9e/(d-598))d3 = ¥ 43 T uogends

(Suoy) Jbram s[a1yan Uesl = M

9% JUSIUOD IS [BLBIRW SIRLNS = §

{LWA/GI) JO)oB} UCISSILLE OUY080S-8ZIS = 4T
pue sjuejsues reouidwa aie q pue ‘e U assym n«m\é: o (21BN =43 el uogenbs

(Z'Z°€) ‘TH-dY) SI0j}0B4 UOISSIWT 4O UCHE|NIeD

*Aluo uonewio Joy papinold sduy AJeaA pue Ajlep ‘Aunoy wnwixew pajewyss  sdiyy abelane Uo paseq SUCISSIWA ||B ‘suoienaled dig vd3 Jad (£

“Aep A19na paunbal Jou Jaxue) Jl USAD SHonJ) aalales pue syanyy dn-yoid ebesane Aep-sad-suo wnuwiuy (9

LINAIRERE |y =adA ajoiyen Yoea 1o sBeuaniad “(398HNs panedun uo adA} epiyen yoes jo abejuadiad , 9dA) Boiyan jo Jublam abeiany) Se pale|noes 198y SjpIyan aBeiany (S
(adAy@paiyen o *oN , adA) ajoiyaa Jad sjgaym Jo "oN) Jo abeiane sk pajenoled sPaum abelany (¢

(adAy so1yan Jo "op . JArshep G9g . (duyssiiu dujpunoy . 3dAlsajoiyan Jo "ON » aj9Iyan/dLy punol Jo "oN) se (A/LINA) Pallanes 9]l ajoiyan abeiany (g

suoy 2ez = zilay + £) = Z(IMp+4RIan) se yuBiam sjaiyaa abelane saxany yue (z

Spec! panedun [BLISNPUI I0} SINBJSP -2} Zh-dY PUB |'GJD 'SSIeWNsa uo paseq ejep apiyan Alioed (|

:S3JON

20°0 610 S0 100 S0°0 £2°0 00°169 60°0 00°0 =[e301

100> £0'0 ‘0 10'0> 1070 €00 00'L6 10°0 00°0 900 160 £e2 SHyanJ| AneaH

100 800 Z€0 100> 200 oL'o 00°LLT ¥0'0 000 900 150 €ET SonI L Wnipajy

100 80°0 2E0 100> 200 010 0Lz ¥0'0 000 900 150 €T S3PI3A YBIT
(4Afsuoy) (14jsu0y) (4Afsuoy) (ayyq)) (ysqn) (uraqr} (ALY (Y[ LINA) (%) {LNA/SAD) (LINA/SA1) (Lwassal) adAL ad1yap

SiNd “HAd JeloL Wd IeI0L “INd %Nd [ejoL INd lejoL [EIELCETH LETEIENE] Nd Sd nd

Sajey UoISSIWT pajjolyuosun S3)BY UOISSIWT Pa[|edjuooun) S3IIN 911U3A [ejo] |ezuod SJ0J2B4 UOISS|WT

suonenafe) uoIssIug

SUQISSIWY pPeoy [NeH aabng
Ped 9 YNG AM 40 23815
9771 *Auedwon uolanpold NMS




SWN Production Company, LLC
State of WV DNR B Pad
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APPENDIX A: SUPPORT DOCUMENTS

AP-42 AND EPA EMISSION FACTQORS
REPRESENTATIVE GAS AND LIQUIDS ANALYSES
PROMAX PROCESS SIMULATION RESULTS

EPA TANKS 4.0.9d EMISSIONS REPORTS
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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. i
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-fiee air. Ifit has just carried gasoline and has not been vented, the air in the carrier tank i
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 catrier, 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 opetations, 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

where:
L, = loading loss, pounds per 1000 gallons (Ib/10? gal) of liquid loaded
S = a saturation factor (see Table 5.2-1)
P = true vapor pressure of liquid loaded, pounds per square inch absolute (psia)
(see Figure 7.1-5, Figure 7.1-6, and Table 7.1-2)

M = molecular weight of vapors, pounds per pound-mole (Ib/Ib-mole) (see Table 7.1-2)
T = temperature of bulk liquid loaded, °R (°F + 460)

5.2-4 EMISSIONFACTORS 6/08



VAPOR VENT LINE
MANIFOLD FOR RETURNING VAPORS

B\&)

INTERLOCKING VALVE

@

LIOUID LEVEL \

e

PHESSUIQELIEF VALVHE
URDERGROUND

R IRV EE R e

B —

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

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

LOADING LOSSES
Cargo Carrier Mode Of Operation S Factor
Tank trucks and rail tank cars Submerged loading of a clean cargo tank 0.50
Submerged loading: dedicated normal service 0.60
Submerged loading: dedicated vapor balance
service 1.00
Splash loading of a clean cargo tank 1.45
Splash loading: dedicated normal service 1.45
Splash loading: dedicated vapor balance service 1.00
Marine 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 Petroleugy Industry 5.2-5



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.Z 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 (1b/10° Btu)
Total hydrocarbonsb 0.14
Carbon monoxide 0.37
Nitrogen oxides 0.068
Soot® 0-274

4 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 pg/L; average smoking flares, 177 pg/L; and heavily smoking flares, 274 pg/L.

13.5-4 EMISSIOIg ;ACTORS (Reformatted 1/95) 9/91



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

Emission Factor

Equipment Type Service® (kg/hr/source) P
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/01il 2.4E-05
Others© Gas 8.8E-03
Heavy 01l 3.2E-05
Light 0il 7.5E-03
Water/0il 1.4E-02
Connectors Gas 2.0E-04
Heavy 0il 7.5E-06
Light 0il 2.1E-04
Water/01il 1.1E-04
Flanges Gas 3.9E-04
Heavy 0il 3.9E-07
Light 0il 1.1E-04
Water/0il 2.9E-06
Open-ended lines Gas 2.0E-03
Heavy 0il 1.4E-04
Light 0il 1.4E-03
Water/0il 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.

bThese factors are for total organic compound emission rates
(including non-VOC's such as methane and ethane) and apply to
light crude, heavy crude, gas plant, gas production, and
off shore facilitieg. "NA" indicates that not enough data were
available to develop the indicated emission factor.

CThe "other" equipment type was derived from compressors,
diaphrams, drains, dump arms, hatches, instruments, meters,
pressure relief valves, polished rods, relief valves, and vents.
This "other" equipment type should be applied for any equipment
type other than connectors, flanges, open-ended lines, pumps, or
valves.



Chesapeake Energy Corporation

Mark Owen No. 8-H

TABLE 1-B

COMPOSITIONAL ANALYSIS OF THE SEPARATOR GAS, OIL
AND MATHEMATICALLY RECOMBINED WELLSTREAM THROUGH Cj4.

SEPARATOR GOR.......cocccevecel. 7195 ScffSep Bbl

SEPARATOR PRESSURE

SEPARATOR TEMPERATURE.....: 94 °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 0.544 0.000 0.016 0.004 0.482 0.000
Carbon Dioxide 0.131 0.000 0.015 0.006 0.118 0.000
Methane 69.506 0.000 4.241 1.639 61.889 0.000
Ethane 17.845 4.810 6.176 3.767 16.483 4.443
Propane 7.460 2.072 8.547 5.370 7.587 2.107
Iso-butane 0.725 0.239 1.876 1.400 0.859 0.283
N-butane 2.230 0.709 8.305 5.971 2.939 0.934
2-2 Dimethylpropane 0.007 0.003 0.063 0.055 0.014 0.005
Iso-pentane 0.381 0.140 3.316 2.766 0.724 0.267
N-pentane 0.614 0.224 6.936 5.734 1.352 0.494
2-2 Dimethylbutane 0.007 0.003 0.100 0.095 0.018 0.008
Cyclopentane 0.006 0.002 0.000 0.000 0.005 0.002
2-3 Dimethylbutane 0.012 0.005 0.286 0.267 0.044 0.018
2 Methylpentane 0.097 0.041 2.339 2.214 0.359 0.150
3 Methylpentane 0.055 0.023 1.481 1.378 0.221 0.091
Other Hexanes 0.000 0.000 0.000 0.000 0.000 0.000
n-Hexane 0.177 0.073 5.794 5.434 0.833 0.345
Methylcyclopentane 0.012 0.004 0.688 0.555 0.091 0.032
Benzene 0.002 0.001 0.080 0.051 0.011 0.003
Cyclohexane 0.016 0.005 0.867 0.673 0.115 0.040
2-Methylhexane 0.022 0.010 1.979 2.098 0.250 0.117
3-Methylhexane 0.023 0.011 1.827 1.913 0.234 0.108
2,24 Trimethylpentane 0.000 0.000 0.000 0.000 0.000 0.000
Other Heptanes 0.021 0.009 0.825 0.818 0.115 0.050
n-Heptane 0.042 0.020 4.616 4.856 0.576 0.268
Methylcyclohexane 0.016 0.006 1.943 1.781 0.241 0.098
Toluene 0.003 0.001 0.353 0.270 0.044 0.015
Other C-8's 0.026 0.012 5.933 6.336 0.715 0.338
n-Octane 0.009 0.005 3.071 3.587 0.366 0.189
Ethylbenzene 0.001 0.000 0:304 0.268 0.036 0.014
Mé&P-Xylene 0.001 0.000 0.599 0.530 0.071 0.028
O-Xylene 0.001 0.000 0.821 0.712 0.097 0.037
Other C-9's 0.006 0.003 3.670 4.378 0.434 0.229
n-Nonane 0.001 0.001 1.960 2.516 0.230 0.130
Other C10's 0.000 0.000 3.963 5.195 0.463 0.268
n-Decane 0.000 0.000 1.231 1.724 0.144 0.089
Undecanes Plus 0.001 0.001 15.778 25.640 1.842 1.323
TOTAL 100.000 8.433 100.000 100.000 100.000 12.522
Page 7
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Chesapeake Energy Corporation
Mark Owen No. 8-H

TABLE 1-B

COMPOSITIONAL ANALYSIS OF THE SEPARATOR GAS, OIL
AND MATHEMATICALLY RECOMBINED WELLSTREAM THROUGH Cy4.

SEPARATOR GOR........cccovueinnnas 7195 Sef/Sep Bbl

SEPARATOR PRESSURE
SEPARATOR TEMPERATURE.

sl 204 psig
s 94 °F

UNDECANES PLUS (C,,,) FRACTION CHARACTERISTICS

Molecular Vapor Gross Heating Value

Specific Gravity Weight Volume
COMPONENT °API ek 1b/1b-mole Scf/Gal et
Gas N/A 0.8250 156.000 16.558 8,400
Qil 41.256 0.8191 184.200 13.922 129,541
Wellstream N/A 0.8191 184.186 13.923 N/A

TOTAL SAMPLE CHARACTERISTICS
Molecular Vapor Gross Heating Value

Specific Gravity Weight Volume Dry Saturated
COMPONENT °API K 1b/Ib-mole Scf/Gal HEH Rk
Gas N/A 0.7966 22.965 118.576 1,391 1,368
Oil 71.218 0.6980 96.596 22.625 N/A 117,348
Wellstream N/A 1.0896 31.558 43,165 N/A N/A

*

Ak

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

Oil specific gravity determined relative to water (SG=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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Simulation Initiated on 12/2/2016 1:25:57 PM

STATE OF WV DNR B.pmx

Page 1 of 5

Process Streams Report

All Streams
Tabulated by Total Phase

Client Name: Job: Compressor Release
Location: STATE OF WV DNR B
Flowsheet: Proposed
Connections
Produced Sales Gas Sales Oil Tank Oil Tank Vapors
Water
From Black Water Tanks GPU Qil Tanks MIX-103 MIX-101
To Block -- -- - VLVE-102 SPLT-100
Stream Composition
Produced Sales Gas Sales Oil Tank Oil Tank Vapors
Water
Mole Fraction Yo Yo % % %
H28 0 0 0 0 0
N2 1.3645E-08 0.549385 7.08367E-05 0.010153 0.0385401
co2 4.98342E-05 0.196906 0.00254901 0.0333074 0.143357
CA 2.0692E-05 70.7153 0.0798637 3.97167 14.9314
c2 2.67206E-05 17.4291 0.622337 5.91632 20.8235
C3 2.16776E-05 7.31178 2.73545 9.02253 26.7234
iC4 3.17252E-07 0.636446 1.13151 2.00859 4.48104
nC4 5.33356E-06 1.95677 5.94075 8.81126 16.8805
2,2-Dimethylbutane 419711E-10 0.00267051 0.0763754 0.0672415 0.0415002
iCh 3.5884E-07 0.277197 3.09282 3.20549 3.62156
nC5 6.3279E-07 0.441051 7.05348 6.8151 6.1415
2,2-Dimethylpropane 9.43181E-09 0.0182982 0.089748 0.114157 0.182837
Cyclopentane 4.94464E-08 0.00117386 0.0268795 0.0244941 0.0177718
2,3-Dimethylbutane 7.62296E-10 0.00101873 0.0410824 0.0347309 0.0168357
2-Methylpentane 1.98186E-08 0.0550771 2.51771 2.1025 0.932713
3-Methylpentane 6.66887E-08 0.0271038 1.38615 1.1453 0.46679
C6 2.02405E-08 0.0884209 5.78187 4.68053 1.57804
Methylcyclopentane 2.18139E-07 0.0126237 0.825497 0.66825 0.225303
Benzene 3.50665E-05 0.00163142 0.101927 0.0827547 0.028817
Gyclohexane 6.68134E-07 0.0127895 1.05432 0.838642 0.231148
2-Methylhexane 2.21525E-09 0.0112566 1.83844 1.41482 0.221639
3-Methylhexane 2.18438E-09 0.0100276 1.70357 1.30884 0.197048
2,2, 4-Trimethylpentane 0 0 0 0 0
c7 4.90768E-09 0.0273081 5.84842 4.45697 0.537792
Methylcyclohexane 1.02781E-07 0.0113789 2.32159 1.77225 0.224987
Toluene 3.29898E-05 0.00189763 0.46346 0.351975 0.0380466
Cs8 1.65894E-09 0.0134215 9.41257 7.02085 0.284944
Ethylbenzene 7.92904E-06 0.000564897 0.420711 0.313644 0.0121135
‘m-Xylene 9.73009E-06 0.000625419 0.558233 0.415529 0.0136311
o-Xylene 4.69865E-06 0.000188814 0.186135 0.138445 0.00413542
C9 9.26814E-10 0.00304531 6.8601 5.08093 0.0699449
G110 9.39399E-11 0.000875726 5.99202 4.42739 0.0206798
Gii 3.34234E-11 0.000207479 4.85595 3.58495 0.00522746
Ci2 9,23726E-13 6.23881E-05 3.81974 2.81931 0.00163202
G13 5.22164E-12 1.4859E-05 3.19244 2.35605 0.00041234
Ci4 2.95076E-12 3.47265E-06 2.69139 1.98621 0.0001023
G115 5.52773E-14 1.14523E-06 2.26669 1.67278 3.45439E-05
G16 9.2015E-16 3.26334E-07 1.78999 1.32097 1.01417E-05
C17 6.11692E-19 1.00483E-07 1.41738 1.046 3.16468E-06
G18 1.84549E-18 3.09969E-08 1.32606 0.978601 1.08129E-06
G198 0 9.35131E-09 1.16532 0.859983 3.42233E-07
G20 0 2.16529E-09 0.949794 0.700927 8.49144E-08
ca21 0 5.59882E-10 0.675815 0.498736 2.29082E-08 |
G22 0 2.24387E-10 0.670336 0.494692 9.47737E-09
G23 0 4.41503E-11 0.491336 0.362595 2.00404E-09
G24 0 1.03771E-11 0.363479 0.268239 4.98267E-10
G25 0 3.1858E-12 0.306857 0.226453 1.6039E-10
C26 0 1.09992E-12 0.356173 0.262847 5.8763E-11
c27 0 2.10205E-13 0.288591 0.212974 1.22534E-11
G28 0 7.40453E-14 0.217357 0.160404 4.40757E-12
G29 0 2.82076E-14 0.195438 0.144229 1.73953E-12
C30 0 2.22337E-13 4.78185 3.5289 ~ 1.4503E-11
H20 99.9998 0.18438 0.0123866 0.252373 0.851018

* User Specified Values

? Extrapolated or Approximate Values
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Process Streams Report

All Streams
Tabulated by Total Phase

Client Name: Job: Compressor Release
Location: STATE OF WV DNR B
Flowsheet: Proposed

Stream Composition

Produced Sales Gas Sales Oil Tank Oil Tank Vapors
Water
Mole Fraction % % Yo % %
Oxygen 0 0 0 0 0
Produced Sales Gas Sales Qil Tank Oil Tank Vapors
Water

Molar Flow Ibmol/h Ibmol/h Ibmol/h Ibmol/h Ibmol/h
H28 0 0 0 0 0
N2 5.35957E-10 0.314166 3.25386E-06 0.000631966 0.000628812
co2 1.95742E-06 0.112601 0.000117088 0.00244865 0.00233898
G1 8.1275E-07 40.4386 0.00366851 0.247213 0.243618
C2 1.04955E-06 9.96683 0.0285868 0.368255 0.339753
G3 8.51464E-07 4.18125 0.125652 0.561598 0.436014
iC4 1.24612E-08 0.363952 0.0519756 0.125085 0.0731117
nC4 2.09495E-07 1.11898 0.272886 0.548447 0.275582
2,2-Dimethylbutane 1.64856E-11 0.00152713 0.00350827 0.00418538 0.000677109
iC5 1.40947E-08 0.158515 0.142067 0.199522 0.057457
nC5 2.48551E-08 0.252216 0.323999 0.424198 0.100204
2,2-Dimethylpropane 3.70468E-10 0.0104638 0.00412254 0.00710558 0.00298313
Cyclopentane 1.94218E-09 0.000671275 0.0012347 0.00152461 0.00028996
2,3-Dimethylbutane 2.99419E-11 0.000583131 0.00188711 0.00216179 0.000274687
2-Methylpentane 7.78446E-10 0.0314858 0.11565 0.130868 0.015218
3-Methylpentane 2.61943E-09 0.0154994 0.0636723 0.0712881 0.00761605
C6 7.95017E-10 0.0505635 0.265588 0.291334 0.025747
Methylcyclopentane 8.56818E-09 0.00721886 0.0379189 0.0415945 0.003676
Benzene 1.37736E-06 0.000932931 0.00468196 0.00515098 0.000470172
Gyclohexane 2.62433E-08 0.00731367 0.0484297 0.0522004 0.00377137
2-Methylhexane 8.70116E-11 0.00643712 0.084448 0.0880642 0.00361622
3-Methylhexane 8.57992E-11 0.0057343 0.0782527 0.0814677 0.00321499
2,2 4-Trimethylpentane 0 0 0 0 0
G7 1.92766E-10 0.0156162 0.268645 0.27742 0.00877451
Methylcyclohexane 4.03708E-09 0.00650702 0.106641 0.110312 0.00367084
Toluene 1.29579E-06 0.00108516 0.0212889 0.0218083 0.00062076
C8 6.51609E-11 0.0076751 0.432363 0.437012 0.00464909
 Ethylbenzene 3.11441E-07 0.000323037 0.0193252 0.0195225 0.000197641
m-Xylene 3.82184E-07 0.000357646 0.0256422 0.0258642 0.000222402
o-Xylene 1.84556E-07 0.000107974 0.008550086 0.00861738 6.74727E-05
[of:} 3.64039E-11 0.00174146 0.315116 0.316257 0.00114121
G10 3.68982E-12 0.000500784 0.275241 0.275579 0.000337407
Cit 1.31282E-12 0.000118647 0.223056 0.223142 8.52902E-05
C12 3.62826E-14 3.56767E-05 0.175458 0.175485 2.66277E-05
C13 2.05098E-13 8.49716E-06 0.146643 0.14865 6.72765E-06
Gi4 1.15902E-13 1.98584E-06 0.123628 0.12363 1.66911E-06
Ci5 2.17121E-15 6.54898E-07 0.10412 0.10412 5.83611E-07
Ci6 3.61421E-17 1.86615E-07 0.0822225 0.0822226 1.6547E-07
Ci7 2.40264E-20 5.74611E-08 0.0651069 0.065107 5.16343E-08
C18 7.2488E-20 1.77256E-08 0.060912 0.060912 1.7642E-08
C19 0 5.34755E-09 0.0535287 0.0535287 5.58381E-09
G20 0 1.23822E-09 0.0436284 0.0436284 1.38545E-09
C21 0 3.20169E-10 0.0310433 0.0310433 3.73766E-10
C22 0 1.28316E-10 0.0307816 0.0307916 1.54631E-10
G23 0 2.52474E-11 0.0225693 0.0225693 3.26975E-11
C24 0 5.93417E-12 0.0166963 0.0166963 8.12962E-12
C25 0 1.8218E-12 0.0140953 0.0140953 2.61689E-12
C26 0 6.28991E-13 0.0163607 0.0163607 9.58766E-13
c27 0 1.20206E-13 0.0132563 0.0132563 1.99925E-13
C28 0 4.23428E-14 0.0099842 0.0099842 7.19131E-14
C29 0 1.61306E-14 0.00897739 0.00897/39 2.83819E-14
C30 0 1.27143E-13 0.219652 0.219652 2.36628E-13
H20 3.92784 0.105438 0.000568974 0.0157087 0.0155166

* User Specified Values

? Extrapolated or Approximate Values
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Process Streams Report

All Streams
Tabulated by Total Phase

Client Name: Job: Compressor Release
Location: STATE OF WV DNR B
Flowsheet: Proposed
Produced Sales Gas Sales Oil Tank Oil Tank Vapors
Water :
Molar Flow Ibmol/h Ibmol/h Ibmol/h Ibmol/h Ibmol/h
Oxygen 0 0 0 0 0
Produced Sales Gas Sales Oil Tank Oil Tank Vapors
Water
Mass Fraction %o %Yo % % %
H28 0 0 0 0 0
N2 2.12177E-08 0.687688 1.38262E-05 0.00241657 0.0240191
co2 0.000121739 0.387217 0.000781625 0.014698 0.14036
C1 1.84259E-05 50.6913 0.0089269 0.541355 5.32906
c2 4.45987E-05 23.4176 0.130384 1.5115 13.93
C3 5.30595E-05 14,4088 0.840435 | 3.38035 26.2159
iC4 1.02354E-06 1.65292 0.458228 0.9924 5.79427
nC4 1.72074E-05 5.08196 2.40582 4.35129 21.8405
2,2-Dimethylbutane 2.00766E-09 0.0102832 0.0458581 0.0492332 0.079563
iC5 1.4371E-06 0.893648 1.55476 1.96499 5.65252
nC5 2.53423E-06 1.42189 3.54578 417772 9.85784
2,2-Dimethylpropane 3.77729E-08 0.0589912 0.0451163 0.0699793 0.293475
Cyclopentane 1.92492E-07 0.00367865 0.0131348 0.0145956 0.0277287
2,3-Dimethylbutane 3.64638E-09 0.00392659 0.0246672 0.0254294 0.0322769
2-Methylpentane 9.48011E-08 0.212082 1.51171 1.53942 1.78817
3-Methylpentane 3.19001E-07 0.104367 0.832288 0.838573 0.894916
C6 9.68191E-08 0.340476 3.47161 3.42701 3.02537
Methylcyclopentane 1.01905E-06 0.0474721 0.484059 0.477837 0.421841
Benzene 0.000152043 0.0056942 0.0554734 0.0549222 0.0500778
Cyclohexane 3.12121E-06 0.0480955 0.618236 0.599677 0.432785
2-Methylhexane 1.23213E-08 0.0504004 1.28353 1.20453 0.494084
3-Methylhexane 1.21496E-08 0.0448975 1.18937 1.1143 0.439264
2,2 4-Trimethylpentane 0 0 0 0 0
C7 2.72966E-08 0.122269 4.08315 3.78449 1.19886
Methylcyclohexane 5.60169E-07 0.0499227 1.58823 1.47847 0.491456
Toluene 0.000168724 0.00781268 0.297532 0.275544 0.0779892
c8 1.05187E-08 0.0685054 7.4914 6.8141 0.724123
Ethylbenzene 4.6726E-05 0.00267978 0.311204 0.282915 0.0286106
m-Xylene - 5.73396E-05 0.00296689 ~0.41293 0.374818 0.0321951
o-Xylene 2.76893E-05 0.000895705 0.137686 0.124881 0.00976741
C9 6.59818E-09 0.0174524 6.13035 5.53676 0.199576
c10 7.41918E-10 0.00556757 5.94022 5.35223 0.0654585
Ci1 2.89995E-10 0.00144912 5.28854 4,76105 0.0181782
| Ci2 8.7338E-12 0.000474848 4.53333 4.08022 0.00618453
C13 5.3436E-11 0.000122408 4.10084 3.69057 0.00169123
C14 3.24942E-11 3.0784E-05 3.72025 3.34795 0.000451512
Ci5 6.5176E-13 1.08699E-05 3.35473 3.01898 0.000163243
Ci6 1.15657E-14 3.30192E-06 2.82414 2.54148 5.10909E-05
Ci17 8.16482E-18 1.07968E-06 2.37478 21371 1.69303E-05
c18 2.60703E-17 3.52489E-07 2.35137 2.11603 6.12205E-06
C19 0 1.12202E-07 2.18024 1.96203 2.04446E-06
C20 0 2.73374E-08 1.86983 1.68268 5.33766E-07
c21 0 7.41957E-09 1.3965 1.25673 1.51148E-07
c22 0 3.11422E-09 1.45069 1.3055 6.5489E-08
c23 0 6.40424E-10 1.11133 1.0001 1.44733E-08
C24 0 1.5703E-10 0.85766 0.77182 3.75401E-09
C25 0 5.02053E-11 0.754044 0.678575 1.25845E-09
C26 0 1.80231E-11 0.910039 0.818956 4.79404E-10
c27 0 3.57613E-12 0.765569 0.688946 1.0378E-10
c28 0 1.30611E-12 0.597842 0.538006 3.87089E-11
G29 0 5.15243E-13 0.556656 0.500942 1.582E-11
c30 0 4.20057E-12 14,0872 12.6773 1.36422E-10
H20 99.9993 0.148424 0.0015548 0.0386298 0.381161
Oxygen 0 0 0 0 0

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

All Streams
Tabulated by Total Phase

Client Name: Job: Compressor Release
Location: STATE OF WV DNR B
Flowsheet: Proposed
Produced Sales Gas Sales Qil Tank Qil Tank Vapors
Water
Mass Flow Ib/h Ib/h Ib/h Ib/h Ib/h
H23 0 0 0 0 0
N2 1.5014E-08 8.80086 9.11516E-05 0.0177035 0.0176152
co2 8.61449E-05 4.95551 0.00515298 0.107676 0.102937
CH 1.30385E-05 648.735 0.0588519 3.8659 3.90824
c2 3.15588E-05 299.693 0.859578 11.0731 10.216
C3 3.75458E-05 184.375 5.5407 24.764 19.2263
iC4 7.24273E-07 21.1537 3.02094 7.27018 4.24942
nC4 1.21763E-05 65.0377 15.8607 31.877 16.0174
2,2-Dimethylbutane 1.42066E-09 0.131601 0.302327 0.360676 0.0583501
iC5 1.01692E-06 11.4367 10.25 14.3953 4.14545
nC5 1.79326E-08 18.197 23.3761 30.6054 7.22956
2,2-Dimethylpropane 2.67288E-08 0.754955 0.297436 0.51266 0.215228
Cyclopentane 1.36211E-07 0.0470785 0.0865932 0.106925 0.0203358
2,3-Dimethylbutane 2.58025E-09 0.0502515 0.162622 0.186293 0.0236713
2-Methylpentane 6.70829E-08 2.71417 9.96618 11.2776 1.31141
3-Methylpentane 2.25731E-07 1.33566 5.48699 6.14328 0.656315
Ce 6.85109E-08 4.35733 22.8871 25.1059 2.21875
Methyleyclopentane 7.21094E-07 0.607536 3.19123 3.50057 0.30837
Benzene 0.000107588 0.0728729 0.365717 0.402353 0.036726
Gyclohexane 2.20862E-06 0.615515 4.07582 4.39316 0.317396
2-Methylhexane 8.71873E-09 0.645012 8.46186 8.82421 0.3623b3
3-Methylhexane 8.59724E-09 0.574588 7.84108 8.16322 0.322149
2,2,4-Trimethylpentane 0 0 0 0 0
C7 1.93156E-08 1.56477 26.9188 27.798 0.879223
Methylcyclohexane 3.96385E-07 0.638899 10.4707 10.8311 0.360425
Toluene 0.000119392 0.0999848 1.96152 2.0186 0.0571959
C8 7.44323E-09 0.876715 49.3882 49.9192 0.531059
Ethylbenzene 3.30641E-05 0.0342952 2.05166 2.0726 0.0209825
m-Xylene 4.05745E-05 0.0379695 2.72231 2.74587 0.0236113
o-Xylene 1.95934E-05 0.011463 0.907717 0.914864 0.00716324
| C9 4.66898E-09 0.223352 40.4152 40.5616 0.146366
G10 5.24994E-10 0.0712525 39.1618 39.2088 0.0480068
Cid 2.05205E-10 0.0185455 34.8655 34.8789 0.0133316
Ci12 6.18019E-12 0.00607698 29.8867 29,8912 0.00453562 |
C13 3.78122E-11 0.00156655 27.0354 27.0366 0.00124032
Gi4 2.29935E-11 0.000393967 24,5263 24.5266 0.000331131
G156 4.61197E-13 0.00013911 22,1165 22,1167 0.000118719
G16 8.18407E-15 4.22572E-05 18.6186 18.6186 3.74692E-05
Gi7 5.77756E-18 1.38175E-05 15.6561 15.6561 1.24164E-05
G18 1.84478E-17 4.51107E-06 15.5018 15.5018 4.4898E-06
G19 0 1.43593E-06 14.3736 14.3736 1.49937E-06
C20 0 3.49857E-07 12.3271 12.3271 3.91454E-07 |
c21 0 9.49539E-08 9.20664 9.20664 1.10849E-07
co2 0 3.9855E-08 9.56389 9.56389 4,80284E-08
G23 0 8.19599E-09 7.32662 7.32662 1.06145E-08
G24 0 2.00963E-09 5.65425 5.65425 2.75313E-09
Ca5 0 6.42515E-10 4.97115 4.97115 9.22927E-10
G26 0 2.30655E-10 5.99957 5.99957 3.51586E-10
c27 0 4.57664E-11 5.04713 5.04713 7.61181E-11
c28 0 1.67153E-11 3.94136 3.94136 2.83884E-11
c29 0 6.59396E-12 3.66984 3.66984 1.16021E-11
C30 0 5.37579E-11 92.872 92.872 1.00049E-10
H20 70.7612 1.89949 0.0102502 0.282997 0.279536
Oxygen 0 0 0 0 0
Stream Properties
Property Units Produced Sales Gas Sales Ol Tank Oil Tank Vapors
Water
Temperature F 90 60 90 90.0004 87.5664

* User Specified Values

? Extrapolated or Approximate Values
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Process Streams Report

All Streams
Tabulated by Total Phase

Client Name: Job: Compressor Release
Location: STATE OF WV DNR B
Flowsheet: Proposed
Stream Properties

Property Units Produced Sales Gas Sales Oil Tank Oil Tank Vapors

Water
Pressure psig -13.4976 130 0.5 30 -13.4976
Mole Fraction Vapor % 0 100 0 12.7146 100
Mole Fraction Light Liquid % 100 0 100 87.2854 0
Mole Fraction Heavy Liquid Yo 0 0 0 0 0
Molecular Weight Ib/lbmol 18.0154 22.3795 143.522 117.696 44.9492
Mass Density Ib/ft"3 62.066 0.608981 45.2414 6.25586 0.00918352
Molar Flow Ibmalth 3.92785 57.1851 4.593486 6.2244 1.63158
Mass Flow Ib/h 70.7617 1279.78 659.265 732.587 73.3382
Vapor Volumetric Flow ft*3/h 1.1401 2101.5 14,5722 117.104 7985.85
Liquid Volumetric Flow gpm 0.142143 262.006 1.81679 14.6 995.638
Std Vapor Volumetric Flow MMSCFD 0.0357734 0.520821 0.0418355 0.0566885 0.0148598
Std Liguid Volumetric Flow sgpm 0.141458 7.20819 1.79284 2.08201 0.289225
Compressibility 5.89645E-05 0.953481 0.00817233 0.142553 0.998714
Specific Gravity 0.995142 0.772705 0.725382 1.55197
API| Gravity 10.0135 59.9945
Enthalpy Btu/h -481803 -2.01408E+06 -582177 -666021 -76928
Mass Enthalpy Btu/lb -6808.81 -1573.77 -883.07 -909.135 -1048.95
Mass Cp Btu/(lb* °F) 0.982128 0.481952 0.502352 0.503645 0.413477
Ideal Gas CpCv Ratio 1.32488 1.23832 1.03618 1.04426 1.11971
Dynamic Viscosity cP 0.782693 0.0103058 0.79708 0.00848693
Kinematic Viscosity cSt 0.787257 1.05647 1.09989 57.6927
Thermal Conductivity Btu/(h*ft* °F) 0.355978 0.0164765 0.0761311 0.0113145
Surface Tension Ibf/ft 0.00489078 0.00147128
Net Ideal Gas Heating Value Btu/ftA3 0.0051574 1212.89 7236.96 5953.89 2339.55
Net Liquid Heating Value Btu/lb -1059.64 20489.8 18971.4 19034 19594.6
Gross |deal Gas Heating Value Btu/ft*3 50.3153 1334.86 7789.64 6414.91 2542.37
Gross Liquid Heating Value Btu/lb 0.113869 22557.9 20432 20519.8 21306.6

Remarks

* User Specified Values
? Extrapolated or Approximate Values

ProMax 3.2.13330.0
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