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March 26, 2015

VIA UPS

Mr. John Benedict, Director

West Virginia Department of Environmental Protection
Division of Air Quality

601 57t Street

Charleston, WV 25304

Re:

Appalachia Midstream Services, L.L.C.
Miller Station

R13 Permit Modification Application
Permit No. R13-2831D

Ptant ID No. 051-00130

Dear Mr. Benedict:

Appalachia Midstream Services, L.L.C. (AMS), is authorization to operate the Miller
Station in Marshall County under the above-referenced permit. With this application
and in accordance with the West Virginia Air Pollution Control Act and Title 45 Series 13
(45CSR13), AMS requests to modify the current permit as follows:

o]

o

Remove one (1) 1,380-hp Waukesha L5794 GS| compressor engine (EPCE-1)
Replace three (3) 1,380-hp Caterpillar G3516B compressor engines (EPCE-9,
EPCE-10, and EPCE-11) with like-kind engines

Add (1) one 1,380-hp Caterpillar G3516B compressor engine (EPCE-12)

Add compressor blowdown emissions (EP-BD)

Revise facility emissions from miscellaneous sources (EPCE-2 — EPCE-11,
EPDHY-1 — EPDHY-3, EPREBL-1 — EPREBL-3, EPOH-1, and EP-FUG) using
an updated gas analysis

Revise greenhouse gas emissions using the current Global Warming Potential
multipliers.

Appalachia Midstream Services, L.L.C.
P.O. Box 54382
Oklahoma City, OK 73154-1382



The enclosed package contains the required application forms, emissions calculations
and supporting documentation for the referenced project. A check in the amount $2,000
is also enclosed for the application and 45CSR22 fees. The public notice for the
proposed construction will be published in Moundsville Daily Echo. AMS will forward
the Affidavit of Publication to your attention once it is received from the publisher.

Should you have any questions or require further information, please feel free to contact
me at 405-727-1245 or by e-mail at AirGroup@Williams.com.

Sincerely,

Kijun Hong
Specialist — Air

Enclosure(s) — Original + Two Copies



APPALACHIA MIDSTREAM SERVICES
PO BOX 54382

OKLAHOMA CITY, OK 73154-1382
855-452-9072

WV DEP-DIVISION OF AIR QUALITY Date: 3/25/2015
601 57TH STREET SE Check #: 3380055076
Payment Amount: 2,000.00

Vendor #: 3000009819

CHARLESTON, WV 25304

Remittance Advice

Involce Date Invoice # Related PO# Invoice Net Amt
3/18/2015 03192015 $2,000.00
MILLER CF PERMIT FEE

PLEASE DETACH BEFORE DEPOSITING CHECK

APPALACHIA MIDSTREAM SERVICES

PO BOX 54382 Date: * 3/252015 .
OKLAHOMA CITY, OK 73154-1382 Check#: - 3390055076

~ Amount
Pay Exactly = Two thousand and zero/100 US Dollars © - $2,000.00 -
TO THE WV DEP-DIVISION OF AIR QUALITY Vold ARér00 Days
ORDER 601 57TH STREET SE 1| R
OF

CHARLESTON, WV 25304

DAt R tnmppe{

WELLS FARGO BANK, N.A, ' Authorlzed Slgner .

2 ¥ THIS DOCUMENT HAS A THERMOTHROMIC INK Wi TH A TRUE WATERMARK HOLD 10y LIGHT TO VIEW,
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Appalachia Midstream Services, L.L.C,
Miller Compressor Station
March 2015

INTRODUCTION

Appalachia Midstream Services, L.L.C. {AMS) owns and operates the Miller Compressor Station
in Marshall County. The facility operates under Permit No. R13-2831D issued September 24,
2012. With this application AMS requests a Medification to remove one (1) 1,380-hp Waukesha
L5794 GSI compressor engine (EPCE-1), replace three (3) 1,380-hp Caterpillar G35168
compressor engines (EPCE-9, EPCE-10, and EPCE-11) with like-kind engines, add (1) one 1,380-hp
Caterpillar G3516B compressor engine (EPCE-12), add compressor blowdown emissions (EP-BD),
revise facility emissions from miscellaneous sources (EPCE-2 — EPCE-11, EPDHY-1 — EPDHY-3,
EPREBL-1 - EPREBL-3, EPOH-1, and EP-FUG) using an updated gas analysis, and revise greenhouse
gas emissions using the current Global Warming Potential multipliers.

Project Description

The current permit authorizes construction and operation of six (6) 1,380-hp natural gas-fired
Waukesha L5794 GS| compressor engines, each equipped with a nonselective catalytic reduction
(NSCR) catalytic converter (EPCE-1 — EPCE-6), five (5) 1,380-hp natural gas-fired Caterpillar
G3516B compressor engines, each equipped with an oxidation catalyst {(EPCE-7 — EPCE-11), two
{2) 805-hp Capstone C600 microturbine generators (EPGEN-1 — EPGEN-2), three (3) 53.8-
MMSCED triethylene glycol {TEG) dehydration units (EPDHY-1 — EPDHY-3) with still vents (EPSTL-
1 — EPSTL-3), each controlled by an air-cooled condenser {APCCOND-1 - APCCOND-3), and 1.0-
mmbBtu/hr reboilers (EPREBL-1 - EPREBL-3), one (1) condensate stabilizer system including 3.35-
mmBtu/hr hot oil heater (EPOH-1), ten {10} 400-bbi storage tanks containing stabilized
condensate {(EPTK-1 - EPTK-10) and two (2) 400-bbl storage tanks containing pipeline fluids/water
(EPTK-11 - EPTK-12), all controlled by a vapor recovery unit, one (1} flare (APCFLARE), condensate
truck loading facilities (EP-LOAD), and associated fugitive emissions {EP-FUG).

Note that other storage tanks may be present on site (i.e., methanol, TEG, 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.



Appalachia Midstream Services, L.L.C.
Miller Compressor Station
March 2015

Each rich-burn natural gas-fired compressor engine is equipped with an NSCR catalyst. Potential
emissions were calculated using engine manufacturer data and NSCR catalyst control efficiencies
for pollutants affected by the NSCR catalyst. Pollutant emissions for which no manufacturer data
was available were calculated using the latest AP-42/EPA emission factors.

Each lean-burn natural gas-fired compressor engine is equipped with an oxidation catalyst.
Potential emissions were calculated using engine manufacturer data and oxidation catalyst
control efficiencies for pollutants affected by the oxidation catalyst. Pollutant emissions for
which no manufacturer data was available were calculated using the latest AP-42/EPA emission
factors.

Each TEG dehydration unit is equipped with a primary electric glycol pump with a maximum
capacity of 15 gallons per minute. In addition, each dehydration unit has two gas injection glycol
pumps, each with a maximum capacity of 7.5 gallons per minute. Potential volatile organic
compound (VOC) emissions were based on the GRI-GLYCalc™ results for the electric pumps since
the emissions were higher than those using the backup gas pumps. Potential greenhouse gas
{GHG) emissions were based on the GRI-GLYCalc™ results for the gas pumps since those
emissions were higher than using the electric pump. Still vent vapors from the dehydration units
are controlled by an air-cooled condenser. Non-condensables from the still column overheads
are routed to the reboiler and burned with 95% destruction efficiency. Under normal operating
circumstances, flash tank overhead vapors are routed to the reboiler to be burned as fuel. Any
excess vapors not burned as fuel are routed to the flash gas suction scrubber for 100% control
efficiency. During upset conditions, excess fiash gas may be routed to the flare and combusted
with 98% control efficiency. Upset conditions include loss of both permanent and backup power
or compressor malfunction of the primary and secondary flash gas compressors. GRI-GLYCalc™
reports for both the electric and gas pump scenarios are enclosed.

TEG reboiler and hot oil heater emissions were calculated using AP-42/EPA emission factors for
natura! gas combustion adjusted using the fuel HHV.

Truck loading emissions were calculated using AP-42 Section 5.2-4 Equation 1 (6/2008) for
Petroleum Liquid Loading Losses and the physical properties of the liquids loaded obtained from
a site-specific liquids analysis. Per AP-42 5.2-6, 70% capture efficiency was assumed for trucks
not subject to a New Source Performance Standard (NSPS), and per manufacturer data, 95%
control efficiency was assumed for the carbon canister control, for an overall control efficiency
of 66.5%.

Compressor blowdown emissions were based on an estimated 60 blowdowns per compressor
per year, an estimated 6,500 scf per blowdown and a representative gas analysis.



Appalachia Midstream Services, L.L.C.
Miller Compressor Station
March 2015

Documentation supporting the emissions calculations, including a manufacturer specification
sheet, a catalyst specification sheet, GLYCALC reports, and an extended inlet gas analysis are
included in Appendix A.
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WEST VIRGINIA DEPARTMENT OF :
ENVIRONMENTAL PROTECTICN

DIVISION OF AIR QUALITY
601 57" Street, SE
Charleston, WV 25304
{304) 926-0475

www.dep.wv.gov/daq

APPLICATION FOR NSR PERMIT
AND

TITLE V PERMIT REVISION
(OPTIONAL)

PLEASE CHECK ALL THAT APPLY TO NSR (45CSR13) (IF KNOWN):
[] CONSTRUCTION MODIFICATION []RELOCATION

[ CLASS | ADMINISTRATIVE UPDATE [0 TEMPORARY

[ CLASS Il ADMINISTRATIVE UPDATE [0 AFTER-THE-FACT

PLEASE CHECK TYPE OF 45CSR30 (TITLE V) REVISION (IF ANY):

] ADMINISTRATIVE AMENDMENT [0 MINOR MODIFICATION
[ SIGNIFICANT MODIFICATION

IF ANY BOX ABOVE IS CHECKED, INCLUDE TITLE V REVISION
INFORMATION AS ATTACHMENT S TO THIS APPLICATION

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

Section I. General

1.
Appalachia Midstream Services, L.L.C.

Name of applicant {as registered with the WV Secretary of State’s Office):

2. Federal Employer 1D No. (FEIN):
26-3678972

Name of facility (if different from above):
Miller Compressor Station

3.

4. The applicant is the:
O owNER [JOPERATOR BOTH

5A. Applicant's mailing address:
P.O. Box 18312
Oklahoma City, OK 73154-0312

5B. Facility's present physical address:
On the border of the Marshall/Wetzel County line near
Bannen, WV

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

If NO, 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.

KyYEs [INO

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

if YES, please explain:
if NO, you are not eligible for a permit for this source.

8. Does the applicant own, lease, have an option to buy or otherwise have control of the proposed site? [X] YES

[ONO

The site is owned by the applicant.

crusher, efc.).
Natural Gas Compressor Station

Type of plant or facility (staticnaty source) to be constructed, modified, relocated,
administratively updated or temporarily permitted (e.g., coal preparation plant, primary

10. North American Industry
Classification System
(NAICS) code for the facility:

211111

11A. DAQ Plant ID No. (for existing facilities only):

051-00130

118. List all current 45CSR13 and 45CSR30 (Title V) permit numbers
associated with this process (for existing facilities only):

R13-2831D

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 fo 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
read. Include a MAP as Attachment B.

+ From Bannen, head southwest on Amos Hollow Road/County Road 89 toward Clark Hill for 1.1 miles.
s Turn left at Laurel Run. In 0.8 miles, turn right to stay on Laurel Run.

« In 0.4 mlles, take slight left at Johnson Hill.
« Take the first left onto County Road 1/22/Johnson Ridge.

12.B. New site address (if applicable): 12C. Nearest city or town: 12D. County:
N/A Bannen Marshall
12.E. UTM Northing (KM): 4396.730 12F. UTM Easting (KM). 532.478 12G. UTM Zone: 17

13. Briefly describe the proposed change(s) at the facility:

AMS requests to remove one (1) 1,380-hp Waukesha L5794 GS! compressor engine (EPCE-1), replace three (3) 1,380-hp
Caterpillar G3516B compressor engines (EPCE-9, EPCE-10, and EPCE-11) with like-kind engines, add (1) one 1,380-hp
Caterpillar G3518B compressor engine (EPCE-12), add compressor blowdown emissions (BD), revise facility emissions
from misceflaneous sources (EPCE-2 — EPCE-11, EPDHY-1 - EPDHY-3, EPREBL-1 - EPREBL-3, EPOH-1, and EP-FUG)
using an updated gas analysis, and revise greenhouse gas emissions using the current Global Warming Potential

multipliers.

T4A. Provide the date of anticipated installation or change: Upon approval 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: ! / Upon approval

14C. Provide a Schedule of the planned Installation of/Change 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:
Facility: Hours Per Day 24 Days Per Week 7 Weeks Per Year 52

16. ls demolition or physical renovation at an existing facility involved? [] YES B 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 lIl.

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 ll. Additional attachments and supporting documents.
19. Include a check payable to WVDEP — Division of Air Quality with the appropriate application fee (per 46CSR22 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. Frovide a Detailed Process Flow Diagram(s) showing each proposed or modified emissions unit, emission point and control
device as Attachment F. -

NSR/Title V Permit Revision Application Form (Revision form.doc)
6 Revised - 0522010



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

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;

[ Bulk Liquid Transfer Operations [] Haul Road Emissions [ Quarry

[ Chemical Processes [1 Hot Mix Asphalt Plant [ Solid Materials Sizing, Handling and Storage
O Concrete Batch Plant [ Incinerator Facilities

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

General Emission Unit, specify : Compressor Engines and Dehydrators
Fill out and provide the Emissions Unit Data Sheet{s) as Attachment L.

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

[C] Absorption Systems [ Baghouse [ Flare
[ Adsorption Systems Condenser [] Mechanical Collector
[ Aferbumer [1 Eiectrostatic Precipitator [] wWet Collecting System

[ Other Collectors, specify

Fill out and provide the Air Pollution Control Device Sheef(s) as Attachment M.

30. Provide all Supporting Emissions Calculations as Attachment N, or attach the calculations directly to the forms listed in
tems 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 ab'e 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 submifted, 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 456C5R§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 45CSR31)7?
[J YES NO

» I 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 46CSR§31-4.1, and in accordance with the DAQY's “Precautionary
Notice — Claims of Confidentiality” guidance found in the General Instructions as Attachment Q.

Section Hl. Certification of Information

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

Xl 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.

Al of the required forms and additfional information can be found under the Permitting Sectfion of DAQ's website, or requested by phone.

NSR/Title V Permit Revision Application Form (Revision form.doc)
7 Revised - 052010




35A. Certification of Information. To certify this permit application, a Responsible Official (per 45C5R§13-2.22 and 45CSR§30-
2.28) or Authorized Representative shall check the appropriate box and sign below.

Certification of Truth, Accuracy, and Completéness

I, the undersigned [] 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 consfruction, modification and/or refocation and operation of the
stationary source described herein in accordance with this application and any amendmenis 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). | 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 ingquiry, all air contaminant sources identified in this application are in
compliance with all applicable requireme

SIGNATURE _ ‘Qmﬁﬁ_ : - DATE: ,5/2 #//éf

(Please use blue ink) (Please use blue ink)
35B. Printed name of signee: Randy DelLaune 35C. Title: General Manager
35D. E-mail: 3BE. Phone: 405-727-1235 36F. FAX: 405-727-3235
Randy.Delaune@williams.com
36A. Printed name of contact person (if different from above): 36B. Title:

Kijun Hong Specialist - Air
36C. E-mail: alrgroup@williams.com 36D. Phone: 405-727-1245 36E. FAX: 405-727-3245

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} [ Attachment L: Emisslons Unit Data Sheet(s)

Attachment C: Installation and Start Up Schedule BJ Attachment M: Air Pollution Control Device Sheet{s)

Attachment D: Regulatory Discussion B4 Attachment N: Supporting Emissions Calculations

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

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

Attachment H: Materlal Safety Data Sheets (MSDS) Attachment R: Authority Forms

Attachment I: Emission Units Table [] Attachment 8: Title V Permit Revision Information

Attachment J: Emission Peints Data Summary Sheet Application Fee

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

FOR AGENCY USE ONLY - IF THIS IS A TITLE V SOURGE:

O Forward 1 copy of the application to the Title V Permitting Group and:

O For Title V Administrative Amendments:
[C] NSR permit writer should notify Title V permit writer of draft permit,

[ For Title V Minor Modifications:
[0 Title V permit writer should send appropriate notification to EPA and affacted siates within 5 days of receipt,
O NSR permit writer shouid notify Title V permit writer of draft permit.

[ For Title V Significant Modifications processed In parallel with NSR Permit revision:
[0 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 additional information can be found under the Permitting Section of DAQ's website, or requested by phone.

NSR/Title V Permit Revision Application Form (Revision fornn.doc)
8 Revised - 05/2010
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ATTACHMENT A: BUSINESS REGISTRATION CERTIFICATE



WEST VIRGINIA
STATE TAX DEPARTMENT

BUSINESS REGISTRATION
CERTIFICATE

ISSUED TO:
APPALACHIA MIDSTREAN SERVICES, |.L.C.
900 PENNSYLVANIA AVE
CHARLESTON, WV 25302-3548

BUS!NESS FlEGISTF{ATION ACCOUNT NUMBER 2222-3681

Thls certlflcate IS |ssued on: - 06/301201 0

R Th:s cemﬁcate is issued by
the West Wrgm:a State Tax. Commissioner
m accordanae w.'th W Va Code§ 11 12

The persan or orgam:zanon fdentn‘ted on th:s certrf:cate is regfstered
o conduct bus.'neS‘s in the State of West Vlrgm:a at the Iocatlon above
This certlflcate |s not transferrable and must be displayed at the Iccatlon fcr whlch issued:

_ _ThIS certificate shall be permanent until cessatlon cf the business for-which the- certlflcate of reglstra’uon
% was gran‘ted or unti| itis suspended revokeel ar cancelled by the Tax Commissioner. d

Ghange in name -or change of Iocatlcn shall be consrdered a cessatlon of the busmess anda new :
cerhflcate shall be requnred 2y J _

THAVELINGISTREET VENDOHS Must carry & copy-of this certificate in every vehicle operated by them.

CONTHACTORS DRILLING OPERATORS, TIMBEHILOGGING OPERATIONS: Must have a copy of
this certificate diSplayed at every job site within West Vtrglnla

atL006 v.1
10250854144

10
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ATTACHMENT B: MAP

11



Data use subject o license
© Delorme. XMap® 7.
wynw.delorme.com

NMH (8.5° W)

Data Zoem 12-3

12

Miller Compressor Station
Figure 1: Area Map
Marshall County, WV
March 2015
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ATTACHMENT C: INSTALLATION/START-UP SCHEDULE

The final dates of installation and start-up of the proposed equipment are contingent upon the permit
isstance date.

13
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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:

The change in potential emissions associated with the proposed project are more than the minor
source construction 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 pollutanis (HAP) OR 45 CSR 27 toxic air pollutant (TAP) {10%
increase if above BAT triggers or increase to Best Available Technology (BAT) triggers) OR subject
to applicable Standard or Rule.

45 CSR 22 - AIR QUALITY MANAGEMENT FEE PROGRAM:
The facility is 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 400-bbl
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.
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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:

This subpart sets standards for natural gas processing plants, which are defined as any site
engaged in the extraction of natural gas liquids from field gas, fractionation of natural gas liquids,
or both. This facility was subject to this subpart based on the Joule-Thomson (IT) system; however,
the system has been removed and this subpart no longer applies.

40 CFR PART 60 SUBPART Ilif - 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 1,380-hp Waukesha L5794 GSI units are four-stroke, rich-burn natural gas-fired compressor
engines that were manufactured after July 1, 2007 and are therefore subject to Stage 1 emissions
standards in this subpart. The 1,380-hp Caterpillar G3516B units are four-stroke, lean-burn
natural gas-fired compressor engines that were manufactured after July 1, 2010 and are
therefore subject to Stage 2 emissions standards in this subpart. AMS will comply with all

applicable requirements.

40 CFR PART 60 SUBPART KKKK - STANDARDS OF PERFORMANCE FOR STATIONARY
COMBUSTION TURBINES:

This subpart establishes emission standards and compliance schedules for the control of
emissions from stationary combustion turbines with a heat input at peak load equal to or greater
than 10.7 gigajoules {10 mmBtu) per hour, based on the higher heating value of the fuel, that
commenced construction, modification, or reconstruction after February 18, 2005. The 805-hp
Capstone C600 Microturbine generators have a heat input less than 10 mmBtu/hr and are
therefore not subject to this subpart.

40 CFR PART 60 SUBPART 0000 - STANDARDS OF PERFORMANCE FOR THE OIL AND GAS
SECTOR:

This subpart regulates VOC and SOz emissions for certain parts of oil and gas operations, including
pneumatic controllers, reciprocating compressors, centrifugal compressors, storage vessel,
processing plants, and sweetening units. No centrifugal compressors, processing plants or
sweetening units will be used at this site, The storage vessels will have controlled emissions less
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than 6 tpy each and will not be subject. Pneumatic controllers and reciprocating compressors
will comply with the manufacturer standards and workplace requirements as applicable.

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 will remain a minor (area) source of hazardous air pollutants. Even though the TEG
dehydration units at this facility are considered affected sources, they are exempt from the
requirements of § 63.764{d){2) since the actual average emissions of benzene from each glycol
dehydration unit process vent to the atmosphere are less than 0.90 Mg (1.0 TPY), as determined
by the procedures specified in § 63.772(b)(2). However, the facility must maintain records of the
de minimis determination as required in § 63.774(d){1).

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

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

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

The original rule, published on February 26, 2004, initially affected new (constructed or
reconstructed after December 19, 2002) reciprocating internal combustion engines (RICE) with a
site-rating greater than 500 brake horsepower (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.

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 11li {for Cl engines)
or 40 CFR Part 60 Subpart 11)J {for Sl engines). Based on emission calculations, this facility is a
minor source of HAP. The 1,380-hp, four-stroke, rich-burn natural gas-fired compressor engines
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commenced construction after the June 12, 2006 effective date for new stationary RICE at area
sources and are therefore subject to this subpart. The 1,380-hp, four-stroke, lean-burn hatural
gas-fired compressor engines also commenced construction after the June 12, 2006 effective
date for new stationary RICE at area sources and are also subject to this subpart. The engines
will meet requirements by compliance with Subpart 1J3). No further requirements apply for these

engines under this subpart.
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ATTACHMENT F: PROCESS FLOW DIAGRAM
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ATTACHMENT G: PROCESS DESCRIPTION

A description of the facility process is as follows: The natural gas inlet stream from surrounding
area wells enters the facility through an inlet suction separator prior to the gas being compressed.
After the inlet gas passes through compressors powered by natural gas-fired compressor engines,
it goes through the dehydration process before exiting the facility. Triethylene glycol (TEG)
dehydration units are used to remove water from the gas. Inthe dehydration process, gas passes
through a contactor vessel where water is absorbed by the glycol. The “rich” glycol containing
water goes to the glycol reboiler where heat is used to boil off the water. The heatis su pplied by
a natural gas-fired reboiler that exhausts to the atmosphere. Overhead still column emissions
are controlled by an air-cooled condenser. The non-condensables from the still column
overheads are routed to the reboiler and burned with 95% destruction efficiency. Under normal
operating circumstances, flash tank off-gases will also be routed to the reboiler to be burned as
fuel with 95% destruction efficiency. Any excess vapors not burned as fuel are routed to the flash
gas suction scrubber for 100% control efficiency. During upset conditions, excess flash gas may
be routed to the flare and combusted with 98% destruction efficiency. Upset conditions include
loss of or malfunction of the flash gas compressors.

Collected liquids are stabilized to remove volatile components before being stored in the ten (10)
400-bbl condensate storage tanks and transported off-site by truck. Overhead vapors generated
in the stabilizer are compressed by an electric-driven flash gas compressor and recycled to the
inlet gas stream. The hot oil heater provides hot oil to the stabilizer. Condensate dropout from
liguids dumps, produced water and other pipeline fluids are stored in the two (2) 400-bbl pipeline
fluids/water storage tanks and transported offsite via truck. Emissions from condensate truck
loading will be controlled by carbon canister, with 70% capture efficiency and 95% control
efficiency, for an overall control efficiency of 66.5%.

The generators provide electric power to the flash gas compressor, glycol pumps, hot oil pumps
and other electrical equipment. Gas glycol pumps may also be used in place of the electric glycol
pumps. The flare is used to combust gas during upsets and may also be used to combust flash
tank off-gas and condensate stabilizer overhead gas as needed during flash gas compressor
shutdown or maintenance. Fugitive emissions and compressor blowdown emissions also occur.

A process flow diagram reflecting facility operations is shown in Figure 2, located in Attachment

F.
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ATTACHMENT H: MATERIAL SAFETY DATA SHEETS (MSDS)

Note: MSDS are representative of but not necessarily identical to materials used and/or
processed at facility.
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Chesapeake

NERG
. 1]
Material Safety Data Sheet 7
Material Name: Natural Gas Reactivity )
PPE
| * %% Saction 1 - Chemical Product and Company Identification * * * |
Product name: Natural Gas
Synonyms: Wellhead Gas; Petroleumn Gas; Fuel Gas; Methane; Marsh Gas
Chemical Family: Petroleum Hydrocarbon
Formula: Gas mixture, primarily methane
Supplier: Chesapeake Energy Corporation and its subsidiaries

6100 N. Western Avenue
Oklahoma City, OK 73118

Other Information: Phone: 405-848-8000 Fax: 405-753-5468
Emergency Phone Number:  Chemtrec — 800-424-9300
| *** Saction 2 - Hazards Identification * ** |
Emergency Overview
Flammable gas, simple asphyxiant, freeze burns can occur from fiquid natural gas. Keep away from heat, sparks,
flames, static electricity, or other sources of ignition.
Potential Health Effects: Eyes
Natural gas is generally non-irritating to the eyes. Liquid or expanding gas can cause severe freeze burns to the
eye and surrounding tissue. Pressurized gas can cause mechanical injury to the eye.
Potential Health Effects: Skin
None for gas; liquid or expanding gas can cause severe freeze burns on the skin.
Potential Health Effects: Ingestion
This material is a gas under normal atmospheric conditions and ingestion is unlikely.
Potential Health Effects: Inhalation
Drowsiness, excitation, or mild narcosis is produced at elevated concentrations and is an asphyxiant when the
oxygen concentration falls below 18% at sea level.

HMIS Ratings: Health: 1 Fire: 4 HMIS Reactivity 0
Hazard Scale: 0 = Minimal 1= Slight 2 = Moderate 3 = Serious 4 = Severe * = Chronic hazard

{ *** Saction 3 - Composition / Information on Ingredients * * * 1
CAS # Component Percent Ranges |
8006-14-2 Natural Gas 100
74-82-8 Methane =00
74-84-0 Ethane <5
74-98-6 Propane <1
Mixture C4-C8 Aliphatic Hydrocarbons Trace amounts

This product may contain small amounts of heavier hydrocarbons. Components of this product are normally within the
ranges listed above; however, depending on the geographical source, gas composition may vary.

| *+* Section 4 - First Aid Measures *** |
First Aid: Eyes
Move away from exposure to vapors and into fresh air. If liquefied gas contacts the eye, flush with large amounts
of tepid water for at least 15 minutes. Seek medical attention.
First Aid: Skin
Treat burned or frostbitten skin by immersing the affected area in tepid water. When sensation has returned to
the frostbitten skin, keep the skin warm, dry, and clean. For burns, lay bulky, dry sterile bandages over affected
area and seek prompt medical attention.
First Aid: Ingestion
Not considered likely since the product is a gas under normal conditions.
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Material Safety Data Sheet

Material Name: Natural Gas

First Aid: Inhalation
If conditions are safe to do so, remove affected person to fresh air. If breathing is difficult, administer oxygen. If

breathing has stopped, give artificial respiration or cardiopulmonary resuscitation (CPR). Seek immediate

medical aitention.
! *** Saction 5 - Fire Fighting Measures *** |

General Fire Hazards
See Section 9 for Flammahbility Properties.
This gas is extremely flammable and forms flammable mixtures with air. 1t will burn in the open or be explosive in
confined spaces. Its vapors are lighter than air and will disperse. A hazard of re-ignition or explosion exists if
flame is extinguished without stopping the flow of gas.

Hazardous Combustion Products
Combustion may yield carbon monoxide and/or carbon dioxide.

Extinguishing Media
Stop the gas flow if it can be done without risk. Dry chemical, carbon dioxide, or halon. Water can be used to
cool the fire but may not extinguish the fire.

Fire Fighting Equipment/Instructions
Evacuiate the area upwind of the source. If a leak or spill has not ignited, water spray can be used to disperse

gas and to protect persons attempting to stop the leak. In the case of a fire, control the fire until the gas supply
can be shut off. If the gas source cannot be shut off immediately, equipment and surfaces exposed to the fire
should be cooled with water to prevent overheating and explosions. Firefighters should wear self-contained

breathing apparatus and full protective clothing.

NFPA Ratings: Health: 1 Fire: 4 Reactivity: 0
Hazard Scale: 0 = Minimal 1 = Slight 2 = Moderate 3 = Serious 4 = Severe

H *++ Section 6 - Accidental Release Measures * * * ||
Containment Procedures '
Flammable Gas — Eliminate All Sources of Ignition. Stop release/spill if it can be done with minimal rigk. Keep all
sources of ignition and hot metal surfaces away from release/spill. The use of explosion-proof equipment is
recommended.

Evacuation Procedures
Notify persons down wind of the release/spill, isolate the immediate hazard area and keep unauthorized

personnel out. Contact fire authorities and appropriate state/local agencies.

Special Procedures
Eliminate sources of heat or ignition including internal combustion engines and power tools. Stay up wind and

away from the release/spill. Wear appropriate protective equipment including respiratory protection as conditions
warrant. ‘

| *** Section 7 - Handling and Storage *** ||
Store and use natural gas cylinders and tanks in well ventilated areas, away from direct sunlight and sources of
ignition. Keep away from heat, sparks, open flames, and other sources of ignition. Rapid escape of gas may
generate static charge. Electrically ground and bond all lines and equipment used with natural gas. Use only
explosion-proof or intrinsically safe electricat equipment where product is stored or handled. Keep away from
incompatible agents and from cylinders of oxygen.

I} *** Saction 8 - Exposure Controls / Personal Protection * ** I

A: Component Exposure Limits

Natural Gas (8006-14-2)
ACGIH: 1000 ppm TWA (listed under Aliphatic hydrocarbon gases alkane C1-C4)

Methane (74-82-8)
ACGIH: 1000 ppm TWA (listed under Aliphatic hydrocarbon gases alkane C1-C4)

Page2of 5 Issue Date: 11/27/07 Revision: 1.0000 Print Date: 2/10/2008
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Material Name: Natural Gas

Ethane (74-84-0)
ACGIH: 1000 ppm TWA (listed under Aliphatic hydrocarbon gases alkane C1-C4)

Propane (74-98-6)
ACGIH: 1000 ppm TWA (listed under Aliphatic hydrocarbon gases alkane C1-C4)
OSHA: 1000 ppm TWA; 1800 mg/m’ TWA
NIOSH: 1000 ppm TWA, 1800 mglm3 TWA

Engineering Controls
Local or general exhaust is required if used in an enclosed area in order to keep concentrations below the lower
explosive limit.

PERSONAL PROTECTIVE EQUIPMENT

Personal Protective Equipment: Eyes/Face
Eye protection should be worn to safeguard against potential eye contact, irritation, or injury.

Personal Protective Equipment: Skin
Protect skin from contact. Impervious clothing should be worn as needed.

Personal Protective Equipment: Respiratory
Use approved respiratory protective equipment in the event of oxygen deficiency, when the product produces
vapors that exceed permissible limits or when excessive vapors are generated. Self-contained breathing
apparatus should be used for fire fighting.

Personal Protective Equipment: General
Do not smoke in areas where this product is stored or handled. A source of clean water should be available in the

work area for flushing eyes and skin. Use explosion-proof equipment suitable for hazardous [ocations.

| *** Saction 9 - Physical & Chemical Properties * * * |
Appearance: Colorless Odor: Odorless to slight hydrocarbon
Physical State: Gas pH: Neutral
Vapor Pressure: >760 @ 25°C Vapor Density: 0.6 (estimaie}
Boiling Point: -258 to -43°F Melting Point: NA
Solubility (H20):  Slight Specific Gravity: 0.55 (estimate)
Evaporation Rate: Gas under normal conditions VOGC: 100%
Octanol/H20 Coeff.: NA Flash Point: Flammable gas
Flash Point Method: NA Upper Flammability Limit 15.0
{UFL):
Lower Flammability Limit 4.0
(LFL}):

Burning Rate: Flammable gas
Auto Ignition: 900~ 1170 °F

Properties of this material will vary with actual composition.

| ** * Saction 10 - Chemical Stability & Reactivity Information * * * ||

Chemical Stability

This material is stable under normal conditions of use.
Chemical Stability: Conditions to Avoid

Sources of heat or ignition.
Incompatibility

Strong oxidizers such as nitrates, chlorates, peroxides.
Hazardous Decomposition

Combustien produces carbon monoxide and carbon dioxide.
Possibility of Hazardous Reactions

Will not eccur.

Page 3 of 5 Issue Date: 11/27/07 Revision: 1.0000 Print Date: 2/10/2008
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Material Name: Natural Gas

* ok ok "

[ *+* Section 11 - Toxicological Information
Acute Dose Effects

Component Analysis - LD50/LC50
Natural gas (8006-14-2)
Inhalation LC50 Rat: 658 mg/L/4H

Methane (74-82-8)
Inhalation LC50 Mouse: 326 g/m3/2H

Ethane (74-84-0)
Inhalation LC50 Rat: 658 mg/L/4H

Propane (74-98-6)
Inhalation LC50 Rat: 658 mg/L/4H

The major components of natural gas act as simple asphyxiant gases without significant potential for systemic
toxicity. At high concentrations this material acts as an asphyxiant by diluting and displacing oxygen. Extremely
high concentrations of this material can produce unconsciousness followed by death. Symptoms of persons
exposed to oxygen deficient atmospheres include headache, dizziness, incoordination, cyanosis and narcosis.

| *** Section 12 - Ecological Information ** * I

There is no information available on the ecotoxicological effects of petroleum gases. 'Because of their high
volatility, these gases are unlikely to cause ground or water pollution. Petroleum gases released into the
environment will rapidly disperse into the atmosphere and undergo photochemical degradation.

| *** Saction 13 - Disposal Considerations * * * ||
This product as produced is not specifically listed as an EPA RCRA hazardous waste according to federal

regulations {40 CFR 261). However, when discarded or disposed of in containers, it may meet the criteria of an
“ignitable" waste. It is the responsibility of the user to determine if disposal material is hazardous according to

federal, state and local regulations.
| *** Saction 14 - Transportation Information
US DOT Information

Shipping Name: Natural Gas, Compressed
UN/NA #: 1271 Hazard Class: 2.1 Packing Group: Not applicable

% &k ||

Depending on the product’s properties the shipper may elect to classify the material differently. Referto 49 CFR 172 for
further information and descriptions.
L *** Section 15 - Regulatory Information * * * ||

US Federal Regulations

Component Analysis
None of this products components are listed under SARA Section 302 (40 CFR 355 Appendix A), SARA Section

313 (40 CFR 372.65), or CERCLA (40 CFR 302 .4).
State Regulations

Component Analysis - State
The following components appear on one or more of the following state hazardous substances lists:

Component CAS CA |[MA |[MN INJ |PA | Rl
Natural gas 8006-14-2 No [Yes |No |No | Yes | No
Methane 74-82-8 No | Yes [Yes | Yes | Yes | Yes
Ethane 74-84-0 No | Yes | Yes | Yes ! Yes | Yes
Propane 74-98-6 No |[Yes [ Yes | Yes | Yes | Yes
Page 4 of 5 Issue Date: 11/27/07 Revision: 1.0000 Print Date: 2/10/2008
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Material Name: Natural Gas

Component Analysis - WHMIS 1DL

Material Safety Data Sheet

No components are listed in the WHMIS IDL.

Additional Regulatory Information

Component Analysis - Inventory

Component CAS # TSCA CAN EEC

Natural gas 8006-14-2 Yes DSL EINECS
Methane 74-82-8 Yes DSL EINECS
Ethane 74-84-0 Yes DSL EINECS
Propane 74-98-6 Yes DSL EINECS

|| * ** Qaction 16 - Other Information ***

Other Information

The information presented herein has been compiled from sources considered to be dependable and is accurate
and reliable to the best of our knowledge and belief, but is not guaranteed to be so. Since conditions of use are
beyond our control, we make no warranties, expressed or implied, except those that may be contained in our
written contract of sale or acknowiedgement.

Vendor assumes no responsibility for injury to vendee or third persons proximately caused by the material if
reasonable safety procedures are not adhered to as stipulated in the data sheet. Additionally, vendor assumes
no responsibility for injury to vendee or third persons proximately caused by abnormal use of the material, even if
reasonable safety procedures are followed. Furthermore, vendee assumes the risk in their use of the material.

Key/Legend
NA - Not Applicable
ND - Not Determined

ACGIH - American Conference of Governmental Industrial Hygienists

OSHA - Occupational Safefy and Health Administration

TLV - Threshold Limit Value

PEL - Permissible Exposure Limit

RQ - Reportable Quantity

TWA - Time Weighted Average

STEL - Short Term Exposure Limit
NTP - National Toxicology Program
IARC - International Agency for Research on Cancer

Page 5of 5
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Chesapeake

NIRGY

) b
Material Safety Data Sheet 7

Material Name: Natural Gas Condensate Reactivity 0

PPE

| *** Saction 1 - Chemical Product and Company Identification * * * i

Product name: Natural Gas Condensate

Synonyms: Drips; Condensate; Field Condensate; Gas Well Condensate, High Pressure Inlet Liquids; Lease

Condensate; Natural Gas Ligquids (NGL or NGLs); Pipeline Liquids

Chemical Family: Petroleum Hydrocarbon

Formula: Complex mixture

Supplier: Chesapeake Energy Corporation and its subsidiaries

6100 N. Western Avenue
Oklahoma City, OK 73118

Other Information: Phone: 405-848-8000 Fax: 405-753-5468
Emergency Phone Number:  Chemirec — 800-424-9300

*** Sgction 2 - Hazards Identification * * * |

Emergency Overview
High fire hazard. Keep away from heat, spark, open flame, and other ignition sources. Contact may cause eye,

skin and mucous membrane irritation. Inhalation may cause irritation, anesthetic effects (dizziness, nausea,
headaches, intoxication), and respiratory system effects. If ingested, do NOT induce vomiting as this may cause
chemical pneumonia (fluid in the lungs).May contain benzene which can cause blood disease including anemia

and leukemia.
Potential Health Effects: Eyes
May cause moderate irritation.
Potential Health Effects: Skin
Practically non-toxic if absorbed following acute (single) exposure. May cause skin irritation with prolonged or
repeated contact. Liguid may be absorbed through the skin in toxic amounts if large areas of skin are exposed

repeatedly.

Potential Health Effects: Ingestion
The major health threat of ingestion occurs from the danger of aspiration (breathing) of liquid drops into the lungs,

particularly from vomiting. Aspiration may result in chemical pneumonia (fluid in the lungs), severe lung damage,
respiratory failure and even death. Ingestion may cause gastrointestinal disturbances, including irritation, nausea,
vomiting and diarrhea, and central nervous system (brain) effects similar to alcohol intoxication. In severe cases,
tremors, convulsions, [oss of consciousness, coma, respiratory arrest, and death may occur.

Potential Health Effects: Inhalation
Excessive exposure may cause irritation to the nose, throat, lungs and respiratory tract. Central nervous system
{brain) effects may include headache, dizziness, [oss of balance and coordination, unconscicusness, coma,
respiratory failure, and death. Contains carbon dioxide, which can produce rapid breathing, fatigue, muscular
incoordination, nausea, and asphyxiation depending on the concentration and duration of exposure.

Medical Conditions Aggravated by Exposure
Irritation from skin exposure may aggravate existing open wounds, skin disorders, and dermatitis (rash). Chronic
respiratory disease, liver or kidney dysfunction, or pre-existing central nervous system disorders may be
aggravated by exposure.

HMIS Ratings: Health: 1 Fire: 4 HMIS Reactivity O

Hazard Scale: 0 = Minimal 1 = Slight 2 = Moderate 3 = Serious 4 = Severe * = Chronic hazard

| *** Saction 3 - Composition / Information on Ingredients ** * |
CAS # Component Percent Ranges
68919-39-1 Natural gas condensate 100
71-43-2 Benzene 0.1-2
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Material Name: Natural Gas Condensate

| = ** Saction 4 - First Ald Measures *** I
First Aid: Eyes
In case of contact with eyes, immediately flush with clean, low-pressure water for at least 15 min. Hold eyelids
open to ensure adequate flushing. Seek medical attention.
First Aid: Skin
Remove contaminated clothing. Wash contaminated areas thoroughly with soap and water or waterless hand
cleanser. Obtain medical attention if irritation or redness develops.
First Aid: Ingestion ,
DO NOT INDUCE VOMITING. Do not give liquids. Obtain immediate medical attention. If spontanecus vomiting
oceurs, lean victim forward to reduce the risk of aspiration. Small amounts of material which enter the mouth
should be rinsed out until the taste is dissipated. If spontaneous vomiting occurs, lean victim forward to reduce the
risk of aspiration. Seek medical attention. Monitor for breathing difficulty.
First Aid: Inhalation
Remove person to fresh air. If person is not breathing, ensure an open airway and provide artificial respiration. If
necessary, provide additional oxygen once breathing is restored if trained to do so. Seek medical attention
immediately. .
N ** = Gection 5 - Fire Fighting Measures *** |
General Fire Hazards
See Section 9 for Flammability Properties.
Vapors may be ignited rapidly when exposed to heat, spark, open flame or other source of ignition. Flowing
product may be ignited by self-generated static electricity. When mixed with air and exposed to an ignition source,
flammable vapors can burn in the open or explode in confined spaces. Being heavier than air, vapors may travel
long distances to an ignition source and flash back. Runoff to sewer may cause fire or explosion hazard.
Hazardous Combustion Products
Carbon monoxide, carbon dioxide and non-combusted hydrocarbons {(smoke).
Extinguishing Media
SMALL FIRES: Any extinguisher suitable for Class B fires, dry chemical, CO2, water spray, fire fighting foam, or
Halon.
LARGE FIRES: Water spray, fog or fire fighting foam. Water may be ineffective for fighting the fire, but may be
used to cool fire-exposed containers.
Fire Fighting Equipment/Instructions
Small fires in the incipient (beginning) stage may typically be extinguished using handheld portable fire
extinguishers and other fire fighting eguipment.

Firefighting activities that may result in potential exposure to high heat, smoke or toxic by-products of combustion
should require NIOSH/MSHA- approved pressure-demand self-contained breathing apparatus with full facepiece
and full protective clothing.

Isolate area around container involved in fire. Coo! tanks, shells, and containers exposed to fire and excessive
heat with water. For massive fires the use of unmanned hose holders or monitor nozzles may be advantageous to
further minimize personnel exposure. Major fires may require withdrawal, allowing the tank to burn. Large storage
tank fires typically require specially trained personne! and equipment to extinguish the fire, often including the
need for properly applied fire fighting foam.

NFPA Ratings: Health: 1 Fire: 4 Reactivity: 0

Hazard Scale: 0= Minimal 1 = Slight 2 = Moderate 3 = Serious 4 = Severe

[ *** Saction 6 - Accidental Release Measures *** |

Containment Procedures
Evaluate the direction of product travel, diking, sewers, efc. to confirm spill areas. Product may release substantial
amounts of flammable vapors and gases (e.g., methane, ethane, and propane), at or below ambient temperature
depending on source and process conditions and pressure.
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Carefully contain and stop the source of the spill, if safe to do so. Protect bodies of water by diking, absorbents, or
absorbent boom, if possible. Do not flush down sewer or drainage systems, unless system is designed and
permitted to handle such material. The use of fire fighting foam may be useful in certain situations to reduce
vapors. The proper use of water spray may effectively disperse product vapors or the liquid itself, preventing
contact with ignition sources or areas/equipment that require protection - do not discharge solid water stream
patterns into the liquid resulting in splashing.

Clean-Up Procedures
Take up with sand or other oil absorbing materials. Carefully shovel, scoop or sweep up into a waste container for

reclamation or disposal. Response and clean-up crews must be properly trained and must utilize proper protective
equipment.

Evacuation Procedures
Evacuate nonessential personnel and remove or secure all ignition sources. Consider wind direction; stay upwind
and uphill, if possible.

Special Procedures
Avoid excessive skin contact with the spilled material.

B *** Section 7 - Handling and Storage * * * |
Handling Procedures
Handle as a flammable liquid. Keep away from heat, sparks, and open flame! Electrical equipment should be
approved for classified area. Bond and ground containers during product transfer to reduce the possibility of
static-initiated fire or explosion.

Storage Procedures
Keep away from flame, sparks, excessive temperatures and open flame. Use approved vented containers. Keep

containers closed and clearly labeled. Empty product containers or vessels may contain explosive vapors. Do not
pressurize, cut, heat, weld or expose such containers to sources of ignition.

Store in a well-ventilated area. This storage area should comply with NFPA 30 "Flammable and Combustible
Liquid Code". Avoid storage near incompatible materials. The cleaning of tanks previously containing this product
should follow APl Recommended Practice (RP) 2013 "Cleaning Mobile Tanks In Flammable and Combustible
Liquid Service" and API RP 2015 "Cleaning Petroleum Storage Tanks".

B =+ % Saction 8 - Exposure Controls / Personal Protection * ** B

A: Component Exposure Limits
Benzene (71-43-2)

ACGIH: 0.5 ppm TWA
2.5 ppm STEL
Skin - potential significant contribution to overall exposure by the cutaneous route

OSHA: 10 ppm TWA; 25 ppm ceiling; 50 ppm (10 min.)

NIOSH: 0.1 ppm TWA
1 ppm STEL

Engineering Controls
Use adequate ventilation to keep vapor concentrations of this product below occupational exposure and
flammability limits, particularly in confined spaces.

PERSONAL PROTECTIVE EQUIPMENT

Personal Protective Equipment: Eyes/Face
Safety glasses or goggles are recommended where there is a possibility of splashing or spraying.

Personal Protective Equipment: Skin
Gloves constructed of nitrile or neoprene are recommended. Chemical protective clothing such as of E.l. DuPont
Tyvek-Saranex 23 ®, Tychem®, Barricade® or equivalent recommended based on degree of exposure. Note:
The resistance of specific material may vary from product to product as well as with degree of exposure. Consul
manufacturer specifications for further information.
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Personal Protective Equipment: Respiratory
A NIOSH -approved air-purifying respirator with organic vapor cartridges or canister may be permissible under
certain circumstances where airborne concentrations are or may be expected to exceed exposure limits or for
odor or irritation. Protection provided by air-purifying respirators is limited. Refer to OSHA 29 CFR 1910.134,
ANSI 788.2-1992, NIOSH Respirator Decision Logic, and the manufacturer for additional guidance on respiratory
protection selection. Use a positive pressure, air-supplied respirator if there is a potential for uncontrolled release,
exposure levels are not known, in oxygen-deficient atmospheres, or any other circumstance where an air-

purifying respirator may not provide adequate protection.

Personal Protective Equipment: General
Eye wash and quick-drench shower facilities should be available in the work area. Thoroughly
clean shoes and wash contaminated clothing befare reuse.

| *** Saction 9 - Physical & Chemical Properties * * * |

Appearance: A colorless to straw-yellow, Odor: Petroleum
water-like
Physical State: Liquid pH: ND
Vapor Pressure: ~110 psia @ 100°F Vapor Density: >1
Bolling Point: 85 to 437°F (38 to 200°C) Melting Point: ND
Solubility (H20): Negligible Specific Gravity: AP 0.62-0.76
Evaporation Rate: High VOC: ND
Percent Volatile: 100 Octanol/H20 Coeff.: ND
Flash Point: AP -40°F / <-40°C Flash Point Method: TCC
Lower Flammability Limit ND
{LFL):
Upper Flammabhility Limit ND
{UFL):
Burning Rate: ND
Auto Ignition: 480°F /250°C
| *** Saction 10 - Chemical Stability & Reactivity Information *** i

Chemical Stability

Stable under normal ambient and anticipated conditions of storage and handling. Extremely flammable liquid and

vapor. Vapor can cause flash fire.
Chemical Stability: Conditions to Avoid

Avoid high temperatures and all sources of ignition. Prevent vapor accumulation.

Incompatibility

Keep away from strong oxidizers

Hazardous Decomposition

Carbon monoxide, carbon dioxide and non-combusted hydrocarbons (smoke).
Possibility of Hazardous Reactions

Will not occur.

*** Saction 11 - Toxicological Information

* %k %

Acute Dose Effects

Component Analysis - LD50/LC50
Natural gas condensate (68919-39-1)
Inhalation LC50 Rat: >5.2 mg/L/4H; Oral LD50 Rat: 14000 mg/kg; Dermal LD50 Rabbit: >2000 mg/kg

Benzene (71-43-2)

Inhalation LC50 Rat: 13050-14380 ppm/4H; Oral LD50 Rat:1800 mg/kg

Carcinogenicity
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Material Name: Natural Gas Condensate .

Component Carcinogenicity

Benzene {71
ACGIH:
OSHA:

NIOSH:

NTP:

IARC:

3-2)

A1 - Confirmed Human Carcinogen

10 ppm TWA; 25 ppm ceiling; 50 ppm {10 min.)

potential occupational carcinogen

Known Human Carcinogen (Select Carcinogen)

Supplement 7 [1987], Monograph 29 [1982] (Group 1 (carcinogenic to humans))

* % %k

*** Sagtion 12 - Ecological Information

Ecotoxicity

Component Analysis - Ecotoxicity - Aquatic Toxicity
Natural gas condensate (68919-39-1)

Test & Species Conditions
66 Hr LC50 Alburnus alburnus 119 mg/L [static]
96 Hr LC50 Cyprinodon variegatus 82 mg/L [static]
72 Hr EC50 Selenastrum 56 mg/L
capricornutum
24 Hr EC50 Daphnia magna 170 mg/L
Benzene {71-43-2)
Test & Species Conditions
96 Hr LC50 Pimephales promelas 12.6 mg/L [flow-
throughl]
96 Hr LC50 Oncorhynchus mykiss 5.3 mg/L [flow-
through]

96 Hr LC50 Lepomis macrochirus
96 Hr LC50 Poecilia reticulata

22 mg/L [static]
28.6 mg/L. [static]

72 Hr EC50 Selenastrum 29 mgfL
capricornutum
48 Hr EC50 water flea 356 mg/L [Static]

48 Hr EC50 Daphnia magna 10 mg/L

|| =% * Saction 13 - Disposal Considerations *** ||

US EPA Waste Number & Descriptions

A: General Product Information
Wastes must be tested using methods described in 40 CFR Part 261 to determine if it meets applicable definitions
of hazardous wastes.

B: Component Waste Numbers

Benzene (71-43-2)
RCRA: waste number U019 (Ignitable waste, Toxic waste)
0.5 mg/L regulatory level

Disposal Instructions
All wastes must be handled in accordance with local, state and federal regulations.
See Section 7 for Handling Procedures. See Section 8 for Personal Protective Equipment recommendations.

|| ** * Section 14 - Transportation Information *** ||

US DOT Information
Shipping Name: Petroleum distillates, n.o.s or Petroleum products, n.o.s. (condensate)

UN/NA #: 1268 Hazard Class: 3 Packing Group: ||

| *** Ggction 15 - Regulatory Information * ** |
US Federal Regulations
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Component Analysis .

This material may contain one of the following chemicals required to be identified under SARA Section 302 (40

CFR 355 Appendix A), SARA Section 313 (40 CFR 372.65) and/or CERCLA (40 CFR 302.4).

Benzene (71-43-2)

SARA 313: 0.1 % de minimis concentration
CERCLA: 10 Ib final RQ {received an adjusted RQ of 10 Ibs based on potential carcinogenicity in an

August 14, 1989 final rule); 4.54 kg final RQ (received an adjusted RQ of 10 lbs based on
potential carcinogenicity in an August 14, 1989 final rule)

State Regulations

Component Analysis - State
The following components appear on one or more of the following state hazardous substances lists:

Component CAS CA | MA | MN | NJ PA | RI
Benzene 71-43-2 Yes | Yes | Yes | Yes | Yes | Yes

The following statement(s) are provided under the California Safe Drinking Water and Toxic Enforcement Act of
1986 (Proposition 65):

WARNING! This product contains a chemical known to the state of California to cause cancer.
WARNING! This product contains a chemical known to the state of California to cause
reproductive/developmental effects.

Component Analysis - WHMIS IDL
The following components are identified under the Canadian Hazardous Products Act Ingredient Disclosure List:

Component CAS # Minimum Concentration
Benzene 71-43-2 0.1%
Page 6 of 7 Issue Date: 11/27/07 Revision: 1.0000 Print Date: 2/10/2008
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Material Safety Data Sheet

Material Name: Natural Gas Condensate

Component CAS # TSCA CAN EEC
Natural gas condensate 68919-39-1 Yes DSL EINECS
Benzene 71-43-2 Yes DSL EINECS

| *** Section 16 - Other Information ***

Other Information

The information presented herein has been compiled from sources considered to be dependable and is accurate
and reliable to the best of our knowledge and belief, but is not guaranteed to be 50. Since conditions of use are
beyond our control, we make no warranties, expressed or implied, except those that may be contained in our
written contract of sale or acknowledgement.

Vendor assumes no responsibility for injury to vendee or third persons proximately caused by the material if
reasonable safety procedures are not adhered to as stipulated in the data sheet. Additionally, vendor assumes

no responsibility for injury fo vendee or third persons proximately caused by abnormal use of the material, even if

reasonable safety procedures are followed. Furthermore, vendee assumes the risk in their use of the material.

Key/Legend
NA - Not Applicable
ND - Not Determined

ACGIH - American Conference of Governmental Industrial Hygienists

OSHA - Occupational Safsty and Health Administration

TLV - Threshold Limit Value

PEL - Permissible Exposure Limit

RQ - Reportable Quantity
TWA - Time Weighted Average

STEL - Short Term Exposure Limit
NTP - National Toxicology Program
IARC - International Agency for Research on Cancer
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Material Name: Produced Water

1]

|4
0

|

| *** Section 1 - Chemical Product and Company ldentification * **
Product name: Produced Water - Sweet

Synonyms: Salt Water, H;0, Oily Water, Formation Water

Chemical Family: Water

Formula: Complex mixture

Supplier: Chesapeake Energy Corporation and its subsidiaries

6100 N. Western Avenue
Oklahoma City, OK 73118

Other Information: Phone: 405-848-8000 Fax: 405-753-5468
Emergency Phone Number: Chemtrec — 800-424-9300

| *** Saction 2 - Hazards Identification * * * )

Emergency Overview
May cause eye, skin, respiratory and gastrointestinal tract irritation.
Potential Health Effects: Eyes
May cause eye irritation.
Potential Health Effects: Skin
Contact may cause skin irritation.
Potential Health Effects: [ngestion
Ingestion may cause irritation of the digestive tract that may result in nausea, vomiting and diarrhea.
Potential Health Effects: Inhalation
Breathing the mist and vapors may be irritating to the respiratory tract,
HMIS Ratings: Health: 1 Fire: 4 HMIS Reactivity O
Hazard Scale: 0 = Minimal 1 = Slight 2 =Moderate 3 = Serious 4 = Severe * = Chronic hazard

| *** Saction 3 - Composition / Information on Ingredients * * * ||

Produced water is a mixture of varying amounts of water and oil produced from various exploration and production
processes. Produced water may contain an upper layer of flammable liquid and vapor hydrocarbons. Produced water
may include small amounts of natural gas condensate, and benzene may be present.

CAS # Component Percent
7732-18-5 Water >68
Not Available Dissolved Minerals <32
71-43-2 Benzene <1
8002-05-2 Petroleum distillates (naphtha) <1
Normal composition ranges are shown. Exceptions may occur depending on the source of the produced water.
| *** Saction 4 - First Aid Measures * ** |
First Aid: Eyes

Flush eyes with clean, low-pressure water for at least 15 minutes, occasionally lifting the eyelids. If pain or
redness persists after flushing, obtain medical attention. If eye is exposed to hot liquid, cover eyes with cloth and
seek medical attention immediately.

First Aid: Skin
In case of hot liquid exposure, do not remove clothing or treat-wash only unburned area and seek medical
attention immediately.

First Aid: Ingestion
Do not induce vomiting. Seek medical attention.

First Aid: Inhalation
Immediately remove person to area of fresh air. For respiratory distress, give oxygen, rescue breathing, or
administer CPR if necessary. Obtain prompt medical attention.
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| *** Saction 5 - Fire Fighting Measures * * * |

General Fire Hazards
See Section 9 for Flammability Properties.
May react with strong oxidizing materials and a wide variety of chemicals. Forms explosive mixtures with air.
Hazardous Combustion Products
Not Determined.
Extinguishing Media
Dry chemical, foam, carbon dioxide, or water spray.
Fire Fighting Equipment/Instructions
Any fire would be associated with any natural gas condensate floating on the surface of the produced water.
Water may be ineffective on flames but should be used to keep fire exposed containers cool. Keep the
surrounding areas cool by using water mists. Firefighters should wear self-contained breathing apparatus and full
protective clothing.

NFPA Ratings: Health: 1 Fire: 4 Reactivity: 0
Hazard Scale: 0= Minimal 1 = Slight 2 = Moderate 3 = Serious 4 = Severe

I ** * Section 6 - Accidental Release Measures * * * i

Containment Procedures
Stop the source of the leak or release. Clean up releases as soon as possible, observing precautions in Personal
Protection Equipment section. Contain liquid to prevent further contamination of soil and surface water.

Clean-Up Procedures
Take up with sand or other cil absorbing materials, Carefully shovel, scoop or sweep up into a waste container for
reclamation or disposal. Response and clean-up crews must be properly trained and must utilize proper protective
equipment. Where feasible and appropriate, remove contaminated soil or flush with fresh water. Follow prescribed
procedures for reporting and responding fo larger releases. Advise authorities and the National Response Center
(800-424-8802) if the release is to a watercourse.

Evacuation Procedures
Evacuate nonessential personnel and remove or secure all ignition sources. Consider wind direction; stay upwind
and uphill, if possible.

Special Procedures
Avoid excessive skin contact with the spilled material.

| *** Saction 7 - Handling and Storage * * * |

Handling Procedures
Handle as a flammable liquid. Keep away from heat, sparks, and open flame! Electrical equipment should be
approved for classified area. Bond and ground containers during product transfer to reduce the possibility of
static-initiated fire or explosion.

Storage Procedures
Keep away from flame, sparks, excessive temperatures and open flame. Use approved vented containers. Keep
containers closed and cleariy labeled. Empty product containers or vessals may contain explosive vapors. Do not
pressurize, cut, heat, weld or expose such containers to sources of ignition. Do not enter storage areas and
confined spaces without adequate ventilation. Use appropriate respiratory protection if there is a potential to
exceed compenent exposure limit(s).

| *** Section 8 - Exposure Controls / Personal Protection * ** ]

A: Component Exposure Limits
Petroleum distillates (naphtha) (8002-05-9)
OSHA: 500 ppm TWA; 2000 mg/m® TWA
NIOSH: 350 mg/m® TWA
1800 mg/m® Ceiling (15 min)
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Benzene (71-43-2}
ACGIH: 0.5 ppm TWA
2.5 ppm STEL
Skin - potential significant contribution to overall exposure by the cutaneous route
OSHA: 10 ppm TWA, 25 ppm ceiling; 50 ppm (10 min.)
NIOSH: 0.1 ppm TWA
1 ppm STEL

Engineering Controls
Use adequate ventilation to keep vapor concentrations of this product below occupational exposure and
flammability limits, particularly in confined spaces.
PERSONAL PROTECTIVE EQUIPMENT
Personal Protective Equipment: Eyes/Face _
Chemical goggles or face shield should be worn when handling product if the possibility of spray exists.
Personal Protective Equipment: Skin
Normal working clothes should be worn. Wash contaminated clothing prior to reuse.
Personal Protective Equipment: Respiratory
Respiratory protection is not required for normal use. At excessive concentrations, wear a NIOSH approved air
purifying respirator with organic vapor cartridges.
Personal Protective Equipment: General
A source of clean water should be in the work area for flushing eyes and skin.

| *** gaction 9 - Physical & Chemical Properties * * *

Appearance: Clear or opague Odor: Salty with a slight hydrocarbon
odor.
Physical State: Liquid pH: 4985
Vapor Pressure: NA Vapor Density: 1.2
Boiling Point: 212°F Melting Point: ND
Solubility (H20): Soluble Specific Gravity: >1@ 0°C
Freezing Point: <32°F Evaporation Rate: ND
VOC: ND Octanol/H20 Coeff.:. ND
Flash Point: ND Flash Point Method: ND
Lower Flammability Limit 4.0
(LFL):
Upper Flammability Limit  46.0
(UFL):

Burning Rate: ND
Auto Ignition: NA

|| *** Saction 10 - Chemical Stability & Reactivity Information * * *

Chemical Stability
Stable under normal ambient and anticipated conditions of storage and handling.
Chemical Stability: Conditions to Avoid
Keep material away from heat, sparks, and open flames.
Incompatibility
Keep away from strong oxidizers.
Hazardous Decomposition
Not Determined.
Possibility of Hazardous Reactions
Will not occur.
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| *x* Section 11 - Toxicological Information * * *
Acute Dose Effects

Component Analysis - LD50/LC50
Water (7732-18-5)
Oral LD50 Rat: >90 mL/kg

Petroleum distillates {(naphtha) (8002-05-9)
Oral LD50 Rat: >4300 mg/kg; Dermal LD50 Rabbit: >2000 mg/kg

Benzene (71-43-2)
Inhalation LC50 Rat; 13050-14380 ppm/4H; Oral LD50 Rat:1800 mg/kg

Carcinogenicity
Component Carcinogenicity
Petroleum distillates (naphtha} (8002-05-9)
1ARC: Monograph 45 [1989] (Group 3 {not classifiable))

Benzene (71-43-2)
_ACGIH: A1 - Confirmed Human Carcinogen

OSHA: 10 ppm TWA; 25 ppm ceiling; 50 ppm (10 min.)
NIOSH: potential occupational carcinogen
NTP: Known Human Carcinogen (Select Carcinogen)
IARC: Supplement 7 [1987], Monograph 29 [1982] {Group 1 {carcinogenic to humans))

%%k "

H *** Section 12 - Ecological Information
Ecotoxicity

Component Analysis - Ecotoxicity - Aquatic Toxicity
Petroleum distillates (naphtha) {8002-05-9)

Test & Species Conditions
96 Hr LC50 Salmo gairdnert 258 mg/L. [static]
24 Hr EC50 Daphnia magna 36 mg/L
Benzene (71-43-2)
Test & Species Conditions
96 Hr LC50 Pimephales promelas 12.6 mg/L [flow-
through]
96 Hr LC50 Oncorhynchus mykiss 5.3 mg/L [flow-
through]
96 Hr LC50 Lepomis macrochirus 22 mgfL [static]
96 Hr LC50 Poecilia reticulata 28.6 mg/L [static]
72 Hr EC50 Selenastrum 29 mg/L

capricomutum
48 Hr EC50 water flea
48 Hr EC50 Daphnia magna

356 my/L [Static]
10 mg/L
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| *** Saction 13 - Disposal Considerations * ** ]
This product as produced is not specifically listed as an EPA RCRA hazardous waste according to federal
regulations (40 CFR 261). However, when discarded or disposed of, it may meet the criteria of a "characteristic"
hazardous waste. This product could also contain benzene at low concentrations and may exhibit the
characteristic of “toxicity" (D018) as determined by the toxicity characteristic leaching procedure (TCLP}. This
material could become a hazardous wasts if mixed with or contaminated with a hazardous waste or other
substance(s). It is the responsibility of the user to determine if disposal material is hazardous according to federal,
state and local regulations.

| *** Saction 14 - Transportation Information ** * ]

US DOT Information
Shipping Name: Not Regulated

Additional Info.; This may not apply to all shipping situations. Consult 49CFR 172 for additional information.

| *++ Gaction 15 - Regulatory Information *** B
US Federal Regulations

Component Analysis

This material may contain one or more of the following chemicals identified under SARA Section 302 (40 CFR

355 Appendix A), SARA Section 313 (40 CFR 372.65) and/or CERCLA (40 CFR 302.4).

Benzene (71-43-2)

SARA 313: 0.1 % de minimis concentration
GCERCLA: 10 Ib final RQ (received an adjusted RQ of 10 Ibs based on potential carcinogenicity in an

August 14, 1989 final rule); 4.54 kg final RQ (received an adjusted RQ of 10 Ibs based on
potential carcinogenicity in an August 14, 1989 final rule)

State Regulations

Component Analysis - State
The following components appear on one or more of the following state hazardous substances lists:

Component CAS CA |MA |MN | NJ PA | RI
Petroleum distillates {naphtha) 8002-05-8 No | Yes | Yes | Yes | Yes | Yes
Benzene 71-43-2 Yes | Yes | Yes | Yes | Yes | Yes

The following statement(s) are provided under the California Safe Drinking Water and Toxic Enforcement Act of
1986 (Proposition 65):

WARNING! This product contains a chemical known to the state of California to cause cancer.
WARNING! This product contains a chemical known to the state of California to cause
reproductive/developmental effects.

Component Analysis - WHMIS IDL
The following components are identified under the Canadian Hazardous Products Act Ingredient Disclosure List:
Component CAS # Minimum Concentration

Benzene 71-43-2 0.1%

Additional Regulatory Information
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Component Analysis - Inventory

Component CAS # TSCA CAN EEC

Water 7732-185 Yes DSL EINECS

Petroleum distillates {naphtha} 8002-05-9 Yes DSL EINECS

Benzene 71-43-2 Yes DSL EINECS
! * %+ Saction 16 - Other Information ** *

Other Information
The information presented herein has been compiled from sources considered to be dependable and is accurate

and reliable to the best of our knowledge and belief, but is not guaranteed to be so. Since conditions of use are
beyond our control, we make no warranties, expressed or implied, except those that may be contained in our
written contract of sale or acknowledgement.

Vendor assumes no responsibility for injury to vendee or third persons proximately caused by the material if
reasonable safety procedures are not adhered to as stipulated in the data sheet. Additionally, vendor assumes
no responsibility for injury to vendee or third persons proximately caused by abnormal use of the material, even if
reasonable safety procedures are followed. Furthermore, vendee assumes the risk in their use of the material.

Key/Legend
NA - Not Applicable
ND - Not Determined
ACGIH - American Conference of Governmental Industrial Hygienists
OSHA - Occupational Safety and Health Administration
TLV - Threshold Limit Value
PEL - Permissible Exposure Limit
RQ - Reportable Quantity
TWA - Time Weighted Average
STEL - Shert Term Exposure Limit
NTP - National Toxicology Program
IARC - International Agency for Research on Cancer
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|| *** Saction 1 - Chemical Product and Company Identification * * * ]
Product nhame: Petroleum Crude Oil
Synonyms: Crude Oil, Non-hydrogen sulfide crude oil, sweet crude oil, petroleum distillates {naphtha)
Chemical Family: Petroleum Hydrocarbon
Formula: Complex mixture
Supplier: Chesapeake Energy Corporation and its subsidiaries

6100 N. Western Avenue
Oklahoma City, OK 73118

Other Information: Phone: 405-848-8000 Fax; 405-753-5468
Emergency Phone Number:  Chemtrec — 800-424-2300

| *#% Saction 2 - Hazards Identification *** l

Emergency Overview
FLAMMABLE LIQUID - HIGH FIRE HAZARD - Keep away from heat and ignition sources. High concentrations

may cause immediate unconsciousness - death may result unless promptly and successfully resuscitated.
Petroleum Crude Oil is a liquid that ranges in color from amber to black depending on the source.

Potential Health Effects: Eyes
Contact with eyes may cause moderate to severe irritation.

Potential Health Effects: Skin
Practically non-toxic if absorbed foflowing a single exposure. May cause skin irritation with prolonged or repeated
contact. Liquid may be absorbed through the skin in toxic amounts if large areas of skin are exposed repeatedly.
Rare, pre-cancerous warts on the forearms, hands and scrotum have been reported from prolonged or repeated
skin contact.

Potential Health Effects: Ingestion
The health threat of ingestion occurs from the danger of aspiration of the liquids into the lungs. Aspiration may

result in chemical pneumonia, severe lung damage, respiratory failure or even death. Ingestion may cause
gastrointestinal problems, or central nervous system effects similar to alcohol intoxication. In severe cases,
tremors, convulsions, loss of consciousness, coma, respiratory arrest, and death may occur.

Potential Health Effects: Inhalation
Excessive exposure may cause irritations to the nose, throat, lungs, and respiratory tract. Central nervous
system (brain) effects may include headache, dizziness, loss of balance and coordination, unconsciousness,

coma respiratory failure, and death may occur.

HMIS Ratings: Health: 1 Fire: 4 HMIS Reactivity 0
Hazard Scale: 0= Minimal 1 = Slight 2 = Moderate 3 = Serious 4 = Severe * = Chronic hazard

| *** Saction 3 - Composition / Information on Ingredients *** |

Petroleum Crude Oil is a complex mixture of paraffinic, cycloparaffinic and aromatic hydrocarbons with a range of carbon
numbers between C1 to CB0+. Petroleurn Crude Oil can contain minor amounts of sulfur, nitrogen and oxygen
compounds as well as trace amounts of heavy metals such as nickel, vanadium and lead. Composition varies depending

on source of crude.

CAS # Component Percent Ranges
8002-05-9 Petroleum distillates {haphtha) 98-100
1330-20-7 Xylenes {o-, m-, p- isomers) 0-5

108-88-3 Toluene 0-5

100-41-4 Ethyl benzene 05

71-43-2 Benzene 0-5
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| *** Saction 4 - First Aid Measures *** ]
First Aid: Eyes
Flush immediately with fresh water for at least 15 minutes while holding eyelids open. Remove contact lenses if
worn. Seek medical attention if iritation persists.
First Aid: Skin
Remove contaminated clothing. Wash skin thoroughly with soap and water. Wash contaminated clothing.
Discard contaminated non-waterproof shoes or boots. See a doctor if any signs or symptoms described in this
document occur. DO NOT use solvents for washing.
First Aid: Ingestion
DO NOT INDUCE VOMITING. Do not give liquids. Obtain immediate medical treatment. If spontaneous
vomiting occurs, lean the victim forward to reduce the risk of aspiration and monitor for breathing difficulties.
First Aid: Inhatation
If signs and symptoms described in this document occur, move person to fresh air. If these effects continue, seek
medical attention. If breathing is difficult, give oxygen. If breathing has stopped, begin artificial respiration {CPR)
and activate 9811,
| *** Saction 5 - Fire Fighting Measures * * * |

General Fire Hazards
Ses Section 9 for Flammability Properties.
Flash point and explosive limits are highly dependent on the crude oil source. Treat as an OSHA/NFPA
flammable liquid unless otherwise indicated. Vapors may be ignited rapidly when exposed to heat, spark, open
flame or other source of ignition. When mixed with air and exposed to an ignition source, flammable vapors can
burn in the open or explode in confined spaces. Being heavier than air, vapors may travel long distances to an
ignition source and flash back. Runoff to sewer may cause fire or explosion hazard.

Hazardous Combustion Preducts
Carbon Monoxide, Carbon Dioxide and Reactive Hydrocarbon Compounds.

Extinguishing Media
Dry Chemical, Carbon Dioxide (CO2), Foam (Foam and water fog can cause frothing.)

Fire Fighting Equipment/instructions
Small fires in the incipient (beginning) stage may typically be extinguished using handheld portable fire
extinguishers and other fire fighting equipment. Firefighting activities that may result in potential exposure to high
heat, smoke or toxic by-products of combustion should require NIOSH/MSHA- approved pressure-demand self-
contained breathing apparatus with full facepiece and full protective clothing. Isolate area around container
involved in fire. Cool tanks, shells, and containers exposed to fire and excessive heat with water. For massive
fires the use of unmanned hose holders or monitor nozzles may be advantageous to further minimize personnel
exposure. Major fires may require withdrawal, allowing the tank to burn. Large storage tank fires typically require
specially trained personnel and equipment to extinguish the fire, often including the need for properly applied fire
fighting foam.

NFEPA Ratings: Health: 1 Fire: 4 Reactivity: 0
Hazard Scale: 0 = Minimal 1 = Slight 2 = Moderate 3 = Serious 4 = Severe

I *# * Saction 6 - Accidental Release Measures * * * |

Containment Procedures
Carefully contain and stop the source of the spill, if safe to do so. Protect bodies of water by diking, absorbents, or
absorbent boom, if possible. Do not flush down sewer or drainage systems, unless system is designed and
permitted to handle such material. The use of fire fighting foam may be useful in certain situations to reduce
vapors. The proper use of water spray may effectively disperse product vapors or the liquid itself, preventing
contact with ignition sources or areasfequipment that require protection - do not discharge solid water stream
patterns into the liquid resulting in splashing.
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Clean-Up Procedures
Take up with sand or other oil absorbing materials. Carefully shovel, scoop or sweep up into a waste container for
reclamation or disposal. Response and clean-up crews must be properly trained and must utilize proper protective
equipment (see Section 8).

Evacuation Procedures
Evacuate nonessential personnel and remove or secure all ignition sources. Consider wind direction; stay upwind
and uphill, if possible. Evaluate the direction of product travel, diking, sewers, etc. to confirm spill areas. Product
may release substantial amounts of flammable vapors and gases (e.g., methane, ethane, and propane), at or
below ambient temperature depending on source and process conditions and pressure.

Special Procedures
Avold excessive skin contact with the spilled material.

B *** Saction 7 - Handling and Storage *** H

Handling Procedures
Handle as a flammable liquid. Keep away from heat, sparks, and open flame! Electrical equipment should be
approved for classified area. Bond and ground containers during product transfer to reduce the possibility of
static-initiated fire or explosion.

Storage Procedures
Keep away from flame, sparks, excessive temperatures and open flame. Use approved vented containers. Keep
containers closed and clearly labeled. Empty product containers or vessels may contain explosive vapors. Do not
pressurize, cut, heat, weld or expose such containers to sources of ignition. Store in a well-ventilated area. This
storage area should comply with NFPA 30 "Flammable and Combustible Liquids Code". Avoid storage near
incompatible materials. The cleaning of tanks previously containing this product should follow AP1 STD 2015
"Safe Entry and Cleaning of Petroleum Storage Tanks". Avoid vapors when opening hatches and dome covers.
Confined spaces should be ventilated prior to enfry.

| *** Saction 8 - Exposure Controls / Personal Protection *** B

A: Component Exposure Limits
Petroleum distillates (naphtha) (8002-05-9)
OSHA: 500 ppm TWA; 2000 mg/m® TWA
NIOSH: 350 mg/m® TWA
1800 mg/m® Ceiling (15 min)

Toluene (108-88-3)
ACGIH: 20 ppm TWA
OSHA: 200 ppm TWA; 300 ppm Ceiling; 500 ppm (10 min.)
NIOSH: 100 ppm TWA: 375 mg/m> TWA
150 ppm STEL; 560 mg/m’ STEL

Xylenes (0-, m-, p- isomers) (1330-20-7)
ACGIH: 100 ppm TWA
150 ppm STEL
OSHA: 100 ppm TWA; 435 mg/m® TWA
150 ppm STEL; 655 mg/m® STEL

Benzene (71-43-2)
ACGIH: 0.5 ppm TWA
2.5 ppm STEL
Skin - potential significant contribution to overall exposure by the cutaneous route
OSHA: 10 ppm TWA; 25 ppmn ceiling; 50 ppm (10 min.)
NIOSH: 0.1 ppm TWA
1 ppm STEL
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Ethyl benzene (100-41-4)
ACGIH: 100 ppm TWA
125 ppm STEL
OSHA: 100 ppm TWA; 435 mg/im® TWA
125 ppm STEL: 545 mg/m° STEL
NIOSH: 100 ppm TWA; 435 mg/m® TWA
125 ppm STEL; 545 mg/m’ STEL

Engineering Controls
Use adequate ventilation to keep vapor concentrations of this product below occupational exposure and
flammability limits, particularly in confined spaces.

PERSONAL PROTECTIVE EQUIPMENT

Personal Protective Equipment: Eyes/Face
Chemical splash goggles or safety glasses are recommended.

Personal Protective Equipment: Skin
Neoprene, impervious gloves should be worn to avoid prolonged or frequently repeated skin contact with this
material. Normal work clothes should be laundered to decontaminate before reuse. Leather goods contaminated
with this product should be discarded. Impervious clothing and boots may be required for prolonged contact.

Personal Protective Equipment: Respiratory
Respiratory protection is not required during normal use in well-ventilated areas. Use a positive-pressure air
supplied respirator if there is a (1) potential for uncontrolled release, (2) where exposure levels are not known, (3)
oxygen deficient atmospheres, or (4) any condition where ventilation or an air-purifying type of respirator may not
be adequate.

Personal Protective Equipment: General
Avoid repeated and prolonged skin exposure. Wash hands before eating, drinking, smoking, or using toilet
facilities. Do not gasoline or solvents for washing. Discard leather shoes and gloves contaminated with this
product. Launder contaminated clothing before reuse.

| =% * Saction 9 - Physical & Chemical Properties * * * ]

Appearance: Depending on its source, the Odor: Petroleum/asphalt type
typical color ranges from amber
to brown to greenish black.

Physical State: Liquid pH: ND
Vapor Pressure: Variable Vapor Density: 3 - 5 typical
Boiling Point: AP 100° - 1000+°F Melting Point: ND
Solubility {H20): Negligible Specific Gravity: AP 0.7 -1.04 - (Varies)
Evaporation Rate: ND VOC: ND
Octanol/H20 Coeff.:
Flash Point: < 40 to 200°F Upper Flammability Limit 15
{UFL):
Flash Point Method: ND Lower Flammability Limit 0.4
{LFL):

Burning Rate: ND
Auto Ignition: 500°F

| *** Saction 10 - Chemical Stability & Reactivity Information * * *
Chemical Stability

This is a stable material.
Chemical Stability: Conditions to Avoid

Heat, sparks, open flame, static electricity or ignition sources should be avoided.
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Incompatibility

Keep away from strong oxidizing agents (such as Peroxide, Dichromate, Permanganate, Chlorine), strong acids,

caustics and halogens.
Hazardous Decomposition
Carbon Monoxide, Carbon Dioxide and Reactive Hydrocarbon Compounds.

Possibility of Hazardous Reactions
Will not occur.

| *** Saction 11 - Toxicological Information ***

Acute Dose Effects
Component Analysis - LD50/LC50
Petroleurn distillates (naphtha) (8002-05-9)
Oral LD50 Rat; >4300 mg/kg; Dermal LD50 Rabbit: >2000 mg/kg

Toluene (108-88-3)

Inhalation LC50 Rat: 12.5 mg/L/4H; Inhalation LC50 Rat:>26700 ppm/1H; Oral LD50 Rat:636 mg/kg; Dermal LGS0

Rabbit:8390 mg/kg; Dermal LD50 Rat: 12124 mg/kg

Xylenes (o0-, m-, p- isomers) (1330-20-7})
Inhalation LC50 Rat; 5000 ppm/4H; Oral LD50 Rat: 4300 mg/kg, Dermal LD50 Rabbit: >1700 mg/kg

Benzene (71-43-2})
Inhalation LGB0 Rat, 13050-14380 ppm/4H; Oral LD50 Rat: 1800 mg/kg

Ethyl benzene (100-41-4)
Inhalation LC50 Rat; 17.2 mg/L/4H; Oral LD50 Rat:3500 mg/kg; Dermal LD50 Rabbit: 15354 mg/kg

Carcinogenicity

Component Carcinogenicity
Petroleum distillates {naphtha) (8002-05-9)
IARC: Monograph 45 [1989] (Group 3 (not classifiable))

Toluene (108-88-3)
ACGIH: A4 - Not Classifiable as a Human Carcinogen
IARC: Monograph 71 [1999], Monograph 47 [1989] (Group 3 (not classifiable}}

Xylenes (o-, m-, p- isomers) {1330-20-7)
ACGIH: A4 - Not Classifiable as a Human Carcinogen
IARC: Monograph 71 [1998], Monograph 47 [1988] (Group 3 (not classifiable})

Benzene (71-43-2)
ACGIH: A1 - Confirmed Human Carcinogen
OSHA: 10 ppm TWA; 25 ppm ceiling; 50 ppm (10 min.)
NIOSH: potential occupational carcinogen
NTP: Known Carcinogen (Select Carcinogen)
[ARC: Supplement 7 [1987], Monograph 29 [1982] (Group 1 (carcinogenic to humans})

Ethyl benzene (100-41-4)
ACGIH: A3 - Confirmed anima! carcincgen with unknown relevance to humans
IARC: Monograph 77 [2000] (Group 2B {possibly carcinagenic to humans))
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Material Name: Petroleum Crude Oil

Material Safety Data Sheet

*** Sagction 12 - Ecological Information

* k&

Ecotoxicity

Component Analysis - Ecotoxicity - Aquatic Toxicity
Petroleum distillates (naphtha) (8002-05-9)

Test & Specles
98 Hr LC50 Salmo gairdneri
24 Hr EC50 Daphnia magna

Toluene (108-88-3)
Test & Species
96 Hr LC50 Pimephales promelas

98 Hr LC50 Oncorhynchus mykiss

96 Hr LC50 Lepomis macrochirus
956 Hr LC50 Lepomis macrochirus
96 Hr EC50 Selenastrum
capricornutum

30 min EC50 Photobacterium
phosphoreum

48 Hr EC50 water flea

48 Hr EC50 water flea

48 Hr EC50 Daphnia magna

258 mg/L [static]
36 mg/L

25 mg/L [flow-
through]

24.0 mg/L [flow-
through]

24.0 mg/L [static]
13 mg/L [statict
>433 mg/L

19.7 mgiL

11.3 mg/L
310 mg/L
11.3 mg/L

Xylenes (0-, m-, p- isomers) (1330-20-7)

Test & Species
96 Hr LC50 Pimephales promelas

96 Hr LC50 Oncorhynchus mykiss
96 Hr LC50 Lepornis macrochirus

96 Hr LC50 Pimephales promelas
24 hr EC50 Photobacterium
phosphoreum

48 Hr EC50 water flea

48 Hr LC5H0 Gammarus lacusiris

Benzene (71-43-2)
Test & Species
96 Hr LC50 Pimephales promelas

96 Hr LC50 Oncorhynchus mykiss

96 Hr LC50 Lepomis macrochirus
96 Hr LC50 Poecilia reticulata

72 Hr EC50 Selenastrum
capricornutum

48 Hr EC50 water flea

48 Hr EC50 Daphnia magna

13.4 mg/L [flow-
through)

8.05 my/L [flow-
through]

16.1 mg/L [flow-
through]

26.7 mglL [stafic
0.0084 mg/L

3.82mglL
0.6 mg/L

12.6 mg/L fflow-
through)

5.3 mg/L [flow-
through]

22 mg/L [static]
28.6 mg/L Istatic]
29 mg/t.

356 mo/L [Static]
10 mg/L

Conditions

Conditions
1 day old

Conditions

Conditions
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Ethyl benzene (100-41-4)

Material Safety Data Sheet

Test & Species Conditions
96 Hr LC50 Oncorhynchus mykiss 14.0 mg/L [static]
98 Hr LC50 Pimephales promelas 9.09 mg/L [flow-
through]
96 Hr LC50 Lepomis macrochirus 150.0 mg/L [static]
96 Hr LC50 Oncorhynchus mykiss 4.2 mg/L [static]
96 Hr LC50 Lepomis macrochirus 32 mg/L [static]
98 Hr LC50 Pimephales promelas 48.5 mg/L [static]
96 Hr LC50 Poecilia reticulata 9.6 mg/L [static]
72 Hr EC50 Selenastrum 4.6 mg/lL
capricornutum
96 Hr EC50 Selenastrum >438 malL
capricornutum
30 min EC&0 Photobacterium 9.68 mg/L
phosphoreum
24 Hr EC50 Nitrosomonas 96 mg/L
48 Hr EC50 Daphnia magna 1.8-2.4 mg/L
I »** Saction 13 - Disposal Considerations ** * 1

This product as produced is not specifically listed as an EPA RCRA hazardous waste according to federal
regulations (40 CFR 261). However, when discarded or disposed of, it may meet the criteria of a "characteristic”
hazardous waste. This product could also contain benzene at low concenirations and may exhibit the
characteristic of “toxicity" (D018) as determined by the toxicity characteristic leaching procedure (TCLP). This
material could become a hazardous waste if mixed with or contaminated with a hazardous waste or other

substance(s).

It is the responsibility of the user to detemine if disposal material is hazardous according to federal, state and

local regulations.

I *** Saction 14 - Transportation Information * * * ||

This material when transported via U.S. commerce would be regulated by DOT Regulations.

US DOT information

Shipping Name: Petroleum Crude Oil
UN/NA #: 1267 Hazard Class: 3 Packing Group: il
DOT reportable quantity (Ibs): Not Applicable

Additional Info.: This description shown may not apply to all shipping situations. Consult 49CFR 172.101 for

mode or quantity-specific requirements.

B *# % Saction 15 - Regulatory Information

|

US Federal Regulations

Component Analysis

This material contains one or more of the following chemicals identified under SARA Section 302 (40 CFR 355

Appendix A), SARA Section 313 (40 CFR 372.85) and/or CERCLA (40 CFR 302.4).

Toluene (108-88-3})
SARA 313; 1.0 % de minimis concentration
CERCLA: 1000 ib final RQ; 454 kg final RQ

Xylenes (o-, m-, p-isomers) (1330-20-7)
SARA 313: 1.0 % de minimis concentration
CERCLA: 100 Ib final RQ; 45.4 kg final RQ
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Benzene {71-43-2)
SARA 313: 0.1 % de minimis concentration
CERCLA: 10 Ib final RQ (received an adjusted RQ of 10 lbs based on potential carcinogenicity in an
August 14, 1989 final rule); 4.54 kg final RQ (received an adjusted RQ of 10 |bs based on
potential carcinogenicity in an August 14, 1989 finai rule)

Ethyl benzene (100-41-4)
SARA 313: 0.1 % de minimis concentration
CERCLA: 1000 Ib final RQ; 454 kg final RQ

State Regulations

Component Analysis - State
The following components appear on one or more of the following state hazardous substances lists:

Component CAS CA |MA | MN | NJ PA |[RI

Petroleum distillates (naphtha) 8002-05-9 No | Yes | Yes | Yes | Yes | Yes
Toluene 108-88-3 Yes | Yes | Yes | Yes | Yes | Yes
Xylenes {o-, m-, p- isomers} 1330-20-7 Yes | Yes | Yes | Yes | Yeos | Yes
Benzene 71-43-2 Yes | Yes | Yes | Yes | Yes | Yes
Ethyl benzene 100-41-4 Yes | Yos | Yes | Yes | Yes [ Yes

The following statement(s) are provided under the California Safe Drinking Water and Toxic Enforcement Act of
1986 (Proposition 65):

WARNING! This product contains a chemical known to the state of California to cause cancer.
WARNING! This product contains a chemical known to the state of California to cause
reproductive/developmental effects.

Component Analysis - WHMIS IDL
The following components are identified under the Canadian Hazardous Products Act Ingredient Disclosure List:

Component CAS # Minimum Concentration
Toluene 108-88-3 1%
Benzene 71-43-2 0.1%
Ethyl behzene 100-41-4 0.1%
Additional Regulatory Information
Component Analysis - Inventory
Component CAS # TSCA CAN EEC
Petroleum distillates (naphtha) 8002-05-8 Yes DSL EINECS
Toluene 108-88-3 Yes DSL EINECS
Xylenes (o-, m-, p- isomers) 1330-20-7 Yes DSL EINECS
Benzene 71-43-2 Yes DSL EINECS
Ethyl henzene 100-41-4 Yes DSL EINECS
| *»* Saction 16 - Other Information * * *

Other Information

The information presented herein has been compiled from sources considered to be dependable and is accurate
and reliable to the best of our knowledge and belief, but is not guaranteed to be so. Since conditions of use are
beyond our control, we make no warranties, expressed or implied, except those that may be contained in our
written contract of sale or acknowledgement.
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Vendor assumes no responsibility for injury to vendee or third persons proximately caused by the material if
reasonable safety procedures are not adhered to as stipulated in the data sheet. Additionally, vendor assumes
no responsibility for injury to vendee or third persons proximately caused by abnormal use of the material, even if
reasonable safety procedures are followed. Furthermore, vendee assumes the risk in their use of the material.

Key/Legend
NA - Not Applicable PEL - Permissible Exposure Limit
ND - Not Determined RQ - Reporiable Quantity
ACGIH - American Conference of Governmental TWA - Time Weighted Average
Irdustrial Hygienists STEL - Short Term Exposure Limit
OSHA - Occupational Safety and Health NTP - National Toxicology Program
Administration IARC - International Agency for Ressarch on
TLV - Threshold Limit Value Cancer

Page 9 of 9 Issue Date: 09/25/07 Revision: 1.0000 Print Date: 2/10/2008

43



Appalachia Midstream Services, L.L.C.
Milier Compressor Station
March 2015

ATTACHMENT I: EMISSION UNITS TABLE

49



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*

EUCE-1 EPCE-1 Waukesha L5794 GSI Engine 2010 1,380-hp Removal; 6/19/14 NSCR
EUCE-2 EPCE-2 Waukesha L5794 GSI Engine 2010 1,380-hp Existing NSCR
EUCE-3 EPCE-3 Waukesha L5794 GSI Engine 2010 1,380-hp Existing NSCR
EUCE+4 EPCE-4 Waukesha L5794 GSI Engine 2010 1,380-hp Existing NSCR
EUCE-5 EPCE-5 Waukesha L3794 GSI Engine 2010 1,380-hp Existing NSCR
EUCE-6 EPCE-6 Waukesha 15794 GSI Engine 2010 1,380-hp Existing NSCR
EUCE-7 EPCE-7 Caterpillar G3516B Engine 2012 1,380-hp Modification Oxid. Cat.
EUCE-8 EPCE-8 Caterpillar G3516B Engine 2012 1,380-hp Modification Oxid, Cat.
EUCE-9 EPCE-9 Caterpillar G3516B Engine 2012 1,380-hp Removal; 6/19/14 Oxid. Cat.
EUCE-9 EPCE-9 Caterpillar G3516B Engine TBD 1,380-hp New Oxid. Cat.
EUCE-10 EPCE-10 Caterpillar G3516B Engine 2012 1,380-hp Removal; 6/19/14 Oxid. Cat.
EUCE-10 EPCE-10 | Caterpillar G3516B Engine TBD 1,380-hp New Oxid. Cat.
EUCE-11 EPCE-11 Caterpillar G3516B Engine 2012 1,380-hp Removal; 6/19/14 Oxid. Cat.
EUCE-11 EPCE-11 | Caterpillar G3516B Engine TBD 1,380-hp New Oxid. Cat.
EUCE-12 EPCE-12 | Caterpillar G3516B Engine TBD 1,380-hp New Oxid. Cat.

EUGEN-1 EPGEN-1 gapstone C600 Microturbine 2010 805-hp Existing N/A

enerator
EUGEN-2 EPGEN-2 8apstone C600 Microturbine 2010 805-hp Existing N/A
enerator
EUDHY-I EPSTL-1 Glycol Dehydration Unit Still Vent 2010 53.8 Modification APCCOND-1
MMSCFD
EUDHY-1 EPRBL-1 | Glycol Reboiler 2010 1.0-mmBtu/hr Existing N/A
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Emission Emission Emission Unit Description | Year Installed/ Design Type® and Date Control
Unit ID? Point ID? Modified Capacity of Change Device*
EUDHY-2 EPSTL-2 | Glycol Dehydration Unit Still Vent 2010 53.8 Modification APCCOND-2
MMSCFD
EUDHY-2 EPRBL-2 | Glycol Reboiler 2010 1.0-mmBtwhr Existing N/A
EUDHY-3 EPSTL-3 | Glycol Dehydration Unit Still Vent TBD 53.8 Modification APCCOND-3
MMSCFD
EUDHY-3 EPRBL-3 | Glycol Reboiler TBD 1.0-mmBtu/hr Existing N/A
EUOH-1 EPOH-1 Hot Oil Heater 2010 3.35- Existing N/A
mmBiu/hr
APCFLARE | APCFLARE | Flare 2010 15 scth (Pilot) Existing N/A
EUTK-1 EPTK-1 Stabilized Condensate Storage Tank 2010 400-bbl Existing Vapor
Recovery Unit
EUTK-2 EPTK-2 Stabilized Condensate Storage Tank 2610 400-bbl Existing Vapor
Recovery Unit
EUTK-3 EPTK-3 Stabilized Condensate Storage Tank 2010 400-bbl Existing Vapor
Recovery Unit
EUTK-4 EPTK4 Stabilized Condensate Storage Tank 2010 400-bbl Euxisting Vapor
Recovery Unit
EUTK-5 EPTK-5 Stabilized Condensate Storage Tank 2010 400-bbl Existing Vapor
Recovery Unit
EUTK-6 EPTK-6 Stabilized Condensate Storage Tank 2010 400-bbl Existing Vapor
Recovery Unit
EUTK-7 EPTK-7 Stabilized Condensate Storage Tank 2010 400-bbl Existing Vapor
Recovery Unit
EUTK-8 EPTK-8 Stabilized Condensate Storage Tank 2010 400-bbl Existing Vapor
Recovery Unit
EUTK-9 EPTK-9 Stabilized Condensate Storage Tank 2010 400-bbl Existing Vapor
Recovery Unit
EUTK-10 EPTK-10 | Stabilized Condensate Storage Tank 2010 400-bbl Existing Vapor
Recovery Unit
EUTK-11 EPTK-11 | Pipelive Fluids/Water Storage Tank 2010 400-bbl Existing Vapor
Recovery Unit
EUTK-12 EPTK-12 | Pipeline Fluids/Water Storage Tank 2010 400-bbl Existing Vapor
Recovery Unit
EU-LOAD EP-LOAD | Liquids Truck Loading 2010 13,797,000 gal Existing APC-
CARBON
EU-FUG EP-FUG Fugitive Emissions 2010 N/A Modification N/A
EP-BD EP-BD Compressor Blowdowns 2010 4,290,000 New N/A
seffyr
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TBD = To be determined

* For Emission Units (or Sources) use the following numbering system: 15, 25, 38S,... or other appropriate designation.
2 For Emission Points use the following numbering system:1E, 2E, 3, ... or other appropriate designation.

3 New, medification, removal
4 For Control Devices use the following numbering system: 1C, 2C, 3C,... or other appropriate designation.

Emission Units Table 03/2007
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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?

1 Yes B No
[ If YES, then complete the HAUL ROAD EMISSIONS UNIT DATA SHEET.

2.) Will there be Storage Piles?
[ Yes No
[71f YES, complete Table 1 of the NONMETALLIC MINERALS PROCESSING EMISSIONS UNIT DATA SHEET.

3.} Will there be Liquid Loading/Unloading Operations?
I Yes [0 No Previously Submitted
[X 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 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, stc.)?

A Yes [ No

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

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

[ Yes B3 No
O 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 “NO” fo alf of the items above, it is not necessary to complete the following table, “Fugitive Emissions
Summary.”
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Appalachia Midstream Services, L.L.C.
Miller Compressor Station
March 2015

ATTACHMENT L: EMISSION UNIT DATA SHEETS

EUDS - General: Compressor Engines
EUDS — General: Dehydrators

EUDS - Chemical Process {Leak Sources)
EUDS — General: Compressor Blowdowns

Note: Only equipment affected by this project has been included in this application. All other
equipment remains as permitted.
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Attachment L
EMISSIONS UNIT DATA SHEET
GENERAL

To be used for affected sources other than asphalt plants, foundries, incinerators, indirect heat

exchangers, and quarries.
Identification Number (as assigned on Equipment List Form):  See below

1. Name or type and model of proposed affected source:

This form applies to six (6) identical 1,380-hp Caterpillar G3516B Compressor Engine w/
Oxidation Catalysts (EUCE-7 through EUCE-~12)

2. On a separate sheet(s), furnish a sketch(es) of this affected source. If a modification is to be
made to this source, clearly indicated the change(s). Provide a narrative description of all
features of the affected source which may affect the production of air pollutants.

3. Name(s) and maximum amount of proposed process material(s) charged per hour:

Emissions provided in Question 8. Each unit will operate a maximum of 8,760 hours per year.

4. Name(s) and maximum amount of proposed material(s) produced per hour:

Emissions provided in Question 8.

5. Give chemical reactions, if applicable, that will be involved in the generation of air pollutants:

Emissions from the combustion of natural gas.

*  The identification number which appears here must correspond to the air pollution control device
identification number appearing on the List Form.

Revision 03/2007
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6. Combustion Data (if applicable):
(a) Type and amount in appropriate units of fuel(s) to be burned:
Natural gas is used for fuel. Estimated maximum of 8,226 Btu per horsepower-hour for 8,760
hours per year at maximum horsepower rating, which equals 87.78 million cubic feet per year
per unit at 1,138 Biu per standard cubic foot. However, AMS requests to retain current
limitation for fuel use: 99.01 million cubic feet per year.

(b) Chemical analysis of proposed fuel(s), excluding coal, including maximum percent suifur
and ash:

Gas analyses attached.

(c) Theoretical combustion air re:]Freme_nt (ﬁ:lunit of fuel):

@ °F and psia.

(d) Percent excess air.

(e) Type and BTU/r of burners and all other firing equipment planned to be used:

(f) 1fcoal is proposed as a source of fuel, identify supplier and seams and give sizing of the
coal as it will be fired:

Not applicable

(g) Proposed maximum design heat input: 11.35 % 108 BTU/hr.

7. Projected operating schedule:

Hours/Day 24 Days/Week 7 Weeks/Year 52

Revision 03/2007
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devices were used:

8. Projected amount of pollutants that would be emitted from this affected source if no control

@ 995 °F and 14.7 psia
a. NOx 1.52 Ib/hr grains/ACF
b. S0» 0.03 Ib/hr grains/ACF
c. CO 8.24 {b/hr grains/ACF
d. PMie <0.01 Ib/hr grains/ACF
e. Hydrocarbons Ib/hr grains/ACF
f. VOCs 1.46 Ib/hr grains/ACF
9. Pb Ib/hr grains/ACF
h. Specify other(s)

Total HAPs 1.51 Ib/hr grains/ACF
PMrort 0.13 Ibfhr grains/ACF
“Note: Emissions shown are
per unit. Speciated HAPs and )
Greenhouse Gases presented Ib/r grains/ACF
in Atftachment J.
Ib/hr grainsfACF

NOTE: (1) An Air Pollution Control Device Sheet must be completed for any air pollution device(s)

used to control emissions from this affected source.
(2) Complete the Emission Points Data Sheet.
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8. Proposed Monitoring, Recordkeeping, Reporting, and Testing
Piease 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/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/AIR
POLLUTION CONTROL DEVICE.

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

Not applicable.
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6. Combustion Data (if applicable):
(a) Type and amount in appropriate units of fuel(s) to be burned:

Natural gas is used for the reboiler fuel (maximum 1.0 million Btu per hour or 7.26 million cubic feet per year per
reboiler)

(b) Chemical analysis of proposed fuel(s), excluding coal, including maximum percent sulfur
and ash:

Gas analyses aftached.

(¢) Theaoretical combustion air requirement (ACF/unit of fuel):

@ °F and psia.

(d) Percent excess air:

(e) Type and BTU/hr of burners and all other firing equipment planned to be used:

Each unit has a 1.0-mmBtw/hr natural gas-fired reboiler (EPRBL-1, EPRBL-2, EPRBL-3, respectively)

() If coal is proposed as a source of fuel, identify supplier and seams and give sizing of the
coal as it will be fired:

Not applicable

(g) Proposed maximum design heat input: 1.0 x 108 BTU/hr.

7. Projected operating schedule:

Hours/Day 24 Days/\Week 7 Weeks/Year 52

Revision 03/2007
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devices were used:

8. Projected amounm pollutants that would be emitted from this affected source if no control

@ 212 °F and 14.8 psia
a. NOx (.08 Ib/hr grains/ACF
b. SO; <0.01 Ib/hr grains/ACF
c. CO 0.07 Ib/hr grains/ACF
d. PMyg <0.01 Ib/hr grainsfACF
e. Hydrocarbons I/hr grains/ACF
f  VOCs 38.99* Io/hr grains/ACF
g. Pb N/A Ib/hr grains/ACF
h.  Specify other(s)

Total HAPs 4.23% Ib/hr grains/ACF
*SHll vent, flash tank and .
reboiler emissions Ib/hr grains/ACF
Note: Emissions shown are
per unit. Speciated HAPs and .
Greenhouse Gases presented Ibfhr grains/ACF
in Attachment J,

Ib/hr grains/ACF

NOTE: (1) An Air Poliution Control Device Sheet must be completed for any air pollution device(s)

used to control emissions from this affected source.
(2) Complete the Emission Points Data Sheet.
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MONITORING

Each of the glycol dehydration units will not exceed the
following limits:

The natural gas throughput will not exceed 53.8
MMSCFD based on an annual average.

The lean glycol flow rate of the glycol
dehydration unit will not exceed 15 gallons per
minute.

a.

b.

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.

RECORDKEEPING

AMS shall comply with all applicable requirements of 40
CFR 63 (NESHAP) Subpart HH for Oil and Natural Gas
Production for each affected dehydration unit including, but
not limited to, 4¢ CFR 63.760 through 63.775. An owner
or operator of a glycol dehydration unit that meets the
exemption criteria in §63.764(e)(1)(i) or §63.764(e)(1)(ii)
shall maintain the records specified in §§63.774(d)}(1)(i) or
(D(1)(ii), as appropriate, for that glycol dehydration unit.

Still vent vapors shall be routed to an air-cooled
condenser. Non-condensables from the still
column overheads will be routed to the reboiler
and burned as fuel.

Flash iank off-gases shall be routed to the
reboiler and burned as fuel. Excess vapors not
burned as fuel in the reboiler shall be routed to
the flash gas suction scrubber.

REPORTING

TESTING

None proposed None proposed

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

RECORDKEEPING. PLEASE DESCRIBE THE PROPOSED RECORDKEEPING THAT WILL AGCOMPANY THE
MONITORING.
REPORTING.
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

PLEASE DESCRIBE THE PROPOSED FREQUENCY OF REPORTING OF THE

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.

]

Emergency Vent Summary Sheef
L eak Sources Data Shest
Toxicology Data Sheet

Reactor Data Sheet

Distillation Column Data Sheet

o |

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

2. Standard Industrial Classification Codes (SICs) for process(es)
1311
3. List raw materials and ] attach MSDSs
Natural gas and condensate
4. List Products and Maximum Production and [ ] attach MSDSs
Description and CAS Number Maximum Hourly {!b/hr) Maximum Annual {ton/year)

Mot applicable

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

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 VV), please list those here.

This facility was subject to this subpart based oh the Joule-Thomson (JT) system; however, the system has been
removed and this subpart no longer applies.

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.

Revision 03/2007
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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 cr
chemical entity emitted to the air. If these compounds have already been listed in ltem 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.).
0. Waste Products - Waste products status: (If source is subject to RCRA or 45CSR25, please contact the
Hazardous Waste Section of WVDEP, QAQ 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), (batchesfweek) | (daysfyr), (weekslyear)

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
REPCRTING TESTING
None proposed None proposed

MONITORING. Please list and describe the process parameters and ranges that are proposed to be monitored in
orderto 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 poliution control device.
14. Describe all operating ranges and maintenance procedures required by Manufacturer to maintain warranty

Not applicable
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Attachment L
EMISSIONMNS UNIT DATA SHEET
GENERAL

To be used for affected sources other than asphalt plants, foundries, incinerators, indirect heat
exchangers, and quarries.

Identification Number (as assigned on Equipment List Form): EU-BD

1. Name or type and model of proposed affected source:

Natural gas blowdowns

2. On a separate sheet(s), furnish a sketch(es) of this affected source. If a modification is to be
made to this source, clearly indicated the change(s). Provide a narrative description of all
features of the affected source which may affect the production of air pollutants.

3. Name(s) and maximum amount of proposed process material(s) charged per hour:

Emissions provided in Question 8.

4. Name(s) and maximum amount of proposed material(s) produced per hour:

Emissions provided in Question 8.

5. Give chemical reactions, if applicable, that will be involved in the generation of air pollutants:

Emissions from the release of natural gas

* The identification number which appears here must correspond to the air pollution control device
identification number appearing on the List Form.

Revision 03/2007
81



6. Combustion Data (if applicable):
{(a) Type and amount in appropriate units of fuel(s) to be burned:

Not Applicable

(b) Chemical analysis of proposed fuel(s), excluding coal, including maximum percent sulfur
and ash:

Gas analyses attached.

(c) Theoretical combustion air requirement (ACF/unit of fuel):

Not Applicable & °F and psia.

(d) Percent excess air:  Not Applicable

(e) Type and BTU/hr of burners and all other firing equipment planned to be used:

Not Applicable

(f) If coal is proposed as a source of fuel, identify supplier and seams and give sizing of the
coal as it will be fired:

Not Applicable
(g) Proposed maximum design heat input: Not Applicable x 108 BTU/hr.
7. Projected operating schedule:
Hours/Day Vatiable Days/\WWeek Variable Weeks/Year Variable
Revision 03/2007

82



devices were used:

8. Projected amount of pollutants that would be emitted from this affected source if no control

@ Ambient °F and Atmospheric psia
a. NOx Ib/hr grains/ACF
b. SO: Ib/hr grains/ACF
c. CO Ib/hr grains/ACF
d. PMig Ib/hy grains/ACF
e. Hydrocarbons Ib/hr grains/ACF
. VOCs* 24.93 Ib/hr grains/ACF
g. Pb th/hr grains/ACF
h. Specify other(s)

Total HAPs* 0.30 lb/hr grains/ACF
Ib/hr grains/ACF
" = Short-term emission rate is highly variable. Tons per
year emissions, as well as speciated HAP and GHG .
emissions, are presented in Attachment J. o/hr grains/ACF
[b/hr grainsfACF

NOTE: (1) An Alir Pollution Control Device Sheet must be completed for any air pollution device(s)

used to contral emissions from this affected source.

{(2) Complete the Emission Points Data Sheet.
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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
None Proposed None Proposed
REPORTING TESTING

None Proposed None Proposed

MONITORING. PLEASE LIST AND DESCRIBE THE PROCESS PARAMETERS AND RANGES THAT ARE
FROPOSED 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 RECORDKEEFING 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/AIR
FOLLUTION CONTROL DEVICE.

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

Not Applicable
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Appalachia Midstream Services, LL.C.
Miller Compressor Station
March 2015

ATTACHMENT M: AIR POLLUTION CONTROL DEVICE SHEET

APCDS — Condenser

GRI-GLYCalc ™ Condenser Control Efficiency Curves Report (Electric Pump)
GRI-GLYCalc ™ Condenser Vent Stream (Electric Pump)

GRI-GLYCalc ™ Flash Tank Off-Gas Stream (Electric Pump)

GRI-GLYCalc ™ Condenser Control Efficiency Curves Report (Gas Pumps)
GRI-GLYCalc ™ Condenser Vent Stream (Gas Pumps)

GRI-GLYCalc ™ Flash Tank Off-Gas Stream {Gas Pumps}
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Attachment M

Air Pollution Control Device Sheet
(CONDENSER SYSTEM)

Control Device ID No. (must match Emission Units Table): APCCOND-1, APCCOND-2, APCCOND-3
Equipment Information and Filter Characteristics

1. Manufacturer: NATCO
Model No. BTEX Buster

2. Method: [] Pressure condensation
Temperature condensation

[1 Surface

3. Control Device Name: Condenser

] Contact
[1 Other, specify

N |

Provide diagram of condensger:

5. 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.

] 7. Reported removal efficiency:  See attached
3
8. Heat exchangerarea: N/A L GLYCalc Condenser Control Curve Efficiency Report %
8. Coolant Used: Air-cooled 9. Refrigeration capacity: Ref. N/A tons
10. Composition of coolant: N/A 11. Internal operating temperature: 120 °F
12. Specific heat of coolant: )
13. Temperature of condensation: <120 °F
N/A BTU/b.°F, at 77°F
Average Operation: Maximum Operation:
14, Coolant Temperature: 15. Coolant Temperature:
Inlet:  Varies °F Inlet:  Varies °F
Qutlet: <120 °F QOutlet: <120 °F
16. Gas Temperature: 17. Gas Temperature:
Inlet: 212 °F Inlet: 212 °F
Outlet: 120 °F Qutlet: 120 °F
18. Gas flow rate: 10.25 ft3/min 19. Gas flow rate:  10.25 ft3/min
“Regenerator Overheads Stream *ngnerator Overheads Stream
20. Coolant flow rate per condenser: 21. Coolant flow rate per condenser:
Type: Type:
Water: - galfmin Water: - gal/min
Al N/A ft3/min Air: N/A ft¥min
Other; - Ib/hour Other: - Ib/hour
22. Efficiency of condenser: See attached GLYCale|23. Efficiency of condenser. See atiached GLYCale
Condenser Control Curve Efficiency Report % Condenser Control Curve Efficiency Report %
24. Condenser surface area: N/A ft2 25. Condenser surface area: N/A ft2
Revision 03/15/2007
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26. Guaranteed Minimum Concentration  Specific Heat Heat of Vaporation
Pollutant Control Efficiency % ppmv BTU/lb-mol °F BTU/lb-mol

AVOC N/A¥* - N/A N/A

B Benzene N/AH - 0.24295 N/A

C Toluene N/A™ - 0.26005 N/A

D Ethylbenzene N/A* - 027768 N/A

E Xylenes N/A*® - 0.27954 N/A

F n-Hexane N/A™ - 0.38628 N/A

G

Total Concentration in ppmv

Emission Gas (Vapor) Stream

27. Before Condenser (Regenerator Overheads)

Inlet vapor flow rate:

10.25 f3/min

Influent vapor temperature: 212 °F

Effiuent vapor temperature: 120 °F

Inlet vapor flow rate:

2.88

28. After Condenser (Condenser Vent Stream)

ft¥min

Influent vapor temperature: 212 °F
Effluent vapor temperature: 120 °F

29. INLET* OUTLET"
Pollutant Vapor | Condensation Rate Rate Vapor |Condensation
Pressure | Temperature Ib/hr Ib/hr Pressure | Temperature
AVOC N/A N/A 11.01 8.87 N/A N/A
B Benzene N/A N/A 0.48 042 N/A N/A
C Toluene N/A N/A 1.48 1.05 N/A N/A
D Ethylbenzene N/A N/A 0.17 0.77 N/A N/A
E Xylenes N/A N/A 1.74 0.74 N/A N/A
F n-Hexane N/A N/A 0.24 0.22 N/A N/A
G
Total of the POLLUTANT Ib/hr 11.01 8.87

Inlet = Regenerator Overheads Stream.
Outlet = Condenser Vent Stream. Pellutants are then combusted by reboiler for lower overall emissions

30. Moisture content:

%

31. Describe any air pollution control device inlet and outlet gas conditioning processes {e.g., gas cooling, gas
reheating, gas humidification):

N/A

32. Describe the collection material disposal system:

N/A

33. Have you included Condenser Control Device in the Emissions Points Data Summary Sheet? Yes
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34. Proposed Monitoring, Recordkeeping, Reporting, and Testing

Please propose monitoring,
proposed operating parameters.
proposed emissions limits.

MONITORING:

Please propose

Each of the glycol dehydration units will not exceed the
following limits:

a. The natural gas throughput will not exceed 53.8
MMSCFD based on an annual average.

b. The lean glycal flow rate of the glycol dehydration
unit will not exceed 15 gallons per minute.

c. Still vent vapors shall be routed to an air-cooled
condenser, Non-condensables from the still column
overheads will be routed to the reboiler and burned
as fuel.

d. Flash tank off-gases shall be routed to the reboiler
and burned as fuel. Excess vapors not burned as fuel
in the reboiler shall be routed to the stabilizer feed
drum.

recordkeeping, and reporting in order to demonstrate compliance with the

testing in order to demonstrate compliance with the

RECORDKEEPING:

AMS shall comply with all applicable requirements of 40
CFR 63 (NESHAP) Subpart HH for Oil and Natural Gas
Production for each affected dehydration unit including, but
not limited to, 40 CFR 63.760 through 63.775. An owner or
operator of a glycol dehydration unit that meets the
exemption criteria in §63.764(c)(1)(i) or §63.764(e}(1)(ii}
shall maintain the records specified in §§63.774(d){(1)(i} or
(d)(1)(ii), as appropriate, for that giycol dehydration unit.

REPCRTING:

None Proposed

TESTING:

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 or air control device.
RECORDKEEPING:
REPORTING:

pollution control device.

TESTING:
pollution control device.

Please describe the proposed recordkeeping that will accompany the monitoring.
Please describe any proposed emissions testing for this process equipment on air

Please describe any proposed emissions testing for this process equipment on air

35. Manufacturer's Guaranteed Capture Efficiency for each air polluiant.

N/A

36. Manufacturer's Guaranteed Contro! Efficiency for each air pollutant.

“Manufacturer does not guarantee control efficiency but attached specification sheet demonstrates representative
efficiency. Refer to attached GLYCale Condenser Control Curve Efficiency Report for control efficiency at various

operating temperatures.

37. Describe all operating ranges and maintenance procedures required by Manufacturer to maintain warranty.
N/A

Revision 03/15/2007
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Page: 1
GRI-GLYCalc VERSION 4.0 CONDENSER CONTROL CURVE EFFICIENCY REPORT

Cage Name: Miller Compressor Station - Electric Pump
File Name: C:\Users\hmoseley\Dropbox\Flatrock OKC - Hillary\Access\Miller
WV\2015Jan R13 Mod change engines\Miller GLY¥Cale Electric.ddf

Date: December 29, 2014

CONDENSER CONTROL EFFICIENCY CURVES

Note: Condenser curves computed for the range 40.0 F <= T <= 170.0 F. DO NOT
EXTRAPOLATE BEYOND THIS RANGE!

Temp {F) BTEX Total HAP vocC
40.0 94 .47 93.07 55.65
45.0 93.38 91.80 54.09
50.0 92.03 90.25 52.36
55.0 90.55 88.60 50.68
60.0 88.86 86.73 48.93
65.0 86.93 84.63 47.10
70.0 84.74 82.29 45.18
75.0 82.24 79.686 43.16
80.0 79.42 76.74 41.04
85.0 76.23 73.49 38.81
90.0 72.65 69.87 36.45
95.0 68.62 65.86 33.98

100.0 64.11 61.41 31.37

105.0 59.09 56.50 28.64

110.0 53.51 51.08 25.77

115.0 47.35 45,13 22.76

120.0 40.62 3B.67 19.63

125.0 33.44 31.80 16.43

130.0 26.62 25.29 13.48

135.0 19.52 18.54 10.47

140.0 13.33 12.66 7.84

145.0 8.56 B.12 5.73

150.0 5.16 4.90 4.05

155.0 2.64 2.50 2.48

160.0 0.76 0.72 0.81

165.0 0.02 0.08 g.03

170.0 0.07 0.07 0.03
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Page: 1
GRI-GLYCalc VERSION 4.0 - STREAM REPORT
Case Name: Miller Compressor Station - Electric Pump
File Name: C:\Users\hmoseley\Dropbox\Flatrock CKC - Hillary\Access\Miller -
WV\2015Jan R13 Mod change engines\Miller GL¥Cale_ Electric.ddf
Date: December 29, 2014

CONDENSER VENT STREAM

Temperature: 120.00 deg. F

Pressure: 14.81 psia
Flow Rate: 1.73e+002 scfh

Component

Water

Carbon Dloxide
Nitrogen
Methane

Ethane

Propane
Isobutane
n-Butane
Isopentane
n-Pentane

n-Hexane
Cyclohexane

Other HeXxanes
Heptanes
Methyleyclohexane

2,2,4-Trimethylpentane
Benzene

Toluene

Ethylbenzene

Xylenes

C8+ Heavies

Total Components

Conc.

{(vol%}
1.15e+001
6.61le+000
1.23e-001
2.67e+001
2.54e+001

1.08e+001
2.21e+000
5.00e+000
1.13e+000
1.22e+000

5.56e-001
4,17e-001
8.97e-001
1.39e+000
6.88e-001

6.11e-003
1.18e+000
2.50e+000
1.59e-001
1.53e+000

5.43e-003

90

Loading
(lb/hr)
9.47e-001
1.33e+000
1.57e-002
1.95e+000
3.49e+000

2.17e+000
5.86e-001
1.33e+000
3.71le-001
4 .00e-001

2.19e-001
1.60e-001
3.53e-001
6.37e-001
3.08e-001

3.19e-003
4 .20e-001
1.05e+000
7.68e-002
7.43e-001

4.22e-003

1.66e+001



Page: 1
GRI-GLYCalc VERSION 4.0 STREAM REPORT
Case Namne: Miller Compressor Station - Electric Pump
File Name: C:\Users\hmoseley\Dropbox\Flatrock OKC - Hillary\Access\Miller -
WV\2015Jan R13 Mod change engines\Miller GLYCalc Electric.ddf
Date: December 29, 2014

FLASH TANK OFF GAS STREARM

Temperature: 130.00 deg. F
Pressure: 84.70 psia
Flow Rate: 1.02e+003 scth
Component Conc. Loading
(vols) (1b/hr)
Water 1.08e-001 5.31e-002
Carbon Dioxide 1.57e+000 1.87e+000
Nitrogen 3.38e-001 2.58e-001
Methane 7.27e+001 3.17e+001
Ethane 1.91e+001 1.56e+001
Propane 4.07e+000 4.88e+000
Isobutane 5.4%e-001 8.67e-001
n-Butane 9.53e-001 1.50e+000
Isopentane 1.90e-001 3.72e-001
n-Pentane 1.65e-001 3.23e-001
n-Hexane 4.30e-002 1.01e-001
Cyclohexane 7.89e-003 1.80e-002
Other Hexanes 8.97e-002 2.10e-001
Heptanes 5.79e-002 1.58e-001
Methylcyclohexane 1.12e-002 2.98e-002
2,2,4-Trimethylpentane 5.05e-004 1.57e-003
Benzene 3.46e-003 7.35e-003
Toluene 5.75e-003 1.44e-002
Ethylbenzene 3.20e-004 9.22e-004
Xylenes 2.38e-003 6.86e-003
C8+ Heavies 1.23e-003 5.69e-003
Total Components 100.00 5.80e+001
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Page: 1
GRI-GLYCalc VERSION 4.0 CONDENSER CONTROL CURVE EFFICIENCY REPORT

Case Name: Miller Compressor Station - Gas Pump
File Name: C:\Users\hmoseley\Dropbox\Flatrock OKC - Hillary\Access\Miller
Wv\2015Jan R13 Mod change engines\Miller GLYCalc_Gas.ddf

Date: December 29, 2014

CONDEN3ER CONTROL EFFICIENCY CURVES

Note: Condenser curves computed for the range 40.0 F <= T <= 170.0 F. DO NOT
EXTRAPOLATE BEYOND THIS RANGE!

Teup (F) BTEX Total HAP vocC
40.0 95.62 94.83 69.49
45.0 94.79 93.91 68.32
50.0 93.87 92.89 67.16
55.0 92.78 91.70 65.90
60.0 91.54 90.36 64.57
65.0 90.14 88.85 63.17
70.0 88.55 87.17 61.68
75.0 86.75 85.28 60.11
80.0 84.73 83.18 58.44
85.0 82.48 80.87 56.68
90.0 79.74 78.08 54.64
85.0 76.87 75.18 52.62

100.0 73.69 71.98 50.47

105.0 70.15 68.45 48.18

110.0 66.24 64.57 45.76

115.0 61.93 60.31 43.15

120.0 57.22 55.68 40.48

125.0 52.10 50.66 37.62

130.C 46.60 45.27 34.64

135.0 40.77 39.58% 31.55

140.0 34.73 33.71 28.38

145.0 28.69 27.83 25.21

150.0C 22.87 22,18 22.09

155.0 17.51 16.98 19.04

160.0 12.96 12.57 16.10

165.0 8.74 8.48 12.73

170.GC 4.73 4.59 B.28%
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Page: 1
GRI-GLYCalc VERSION 4.0 - STREAM REPCRT

Case Name: Miller Compressor Station - Gas Pump
File Name: C:\U=zers\hmoseley\Dropbox\Flatrock OKC - Hillary\Access\Miller -
WV\2015Jan R13 Mod change engines\Miller GLYCalc Gas.ddf

Date: December 29, 2014

CONDENSER VENT STREAM

Temperature: 120.00 deg. F
Pressure: 14.81 psia
Flow Rate: 1.25e+002 scfh
Component Conc. Loading

{(vol%) (ib/hr)

Water 1.15e+001 6.82e-001
Carbon Dioxide 2.25e+000 3.26e-001
Nitrogen 1.50e-001 1.38e-002

4

1

Methane 4.32e+001 2.28e+000

Ethane 1.97e+001 1.95e+000

Propane 8.26e+000 1.20e+000

Isobutane 1.62e+000 3.0%9e-001
n-Butane 3.33e+000 6.37e-001
Iscpentane 8.79e-001 2.08e-001
n-Pentane 8.50e-001 2.02e-001
n-Hexane 4.04e-001 1.14e-001
Cyclohexane 3.38e-001 9.36e-002

Other Hexanes 6.67e-001 1.89e-001
Heptanes 1.08e+000 3.56e-001
Methyleyclchexane 5.84e-001 1.88e-001
2,2,4-Trimethylpentane 6.00e-003 2.25e-003
Benzene 1.29e+000 3.30e-001

Toluene 2.42e+000 7.32e-001
Ethylbenzene 1.33e-001 4.65e-002
Xylenes 1.28e+000 4.46e-001

C8+ Heavies 1.26e-002 7.03e-003

Total Components 100.00 1.03e+001
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Page: 1
GRI-GLYCalc VERSION 4.0 - STREAM REPORT
Case Name: Miller Compressor Station - CGas Pump
File Name: C:\Users\hmoseley\Dropbox\Flatrock OKC - Hillary\BAccess\Miller
WV\20157an R13 Mod change engines\Miller GLYCalc_Gas.ddf
Date: December 29, 2014

FLASH TANK OFF GAS STREAM

Tenperature: 130.00 deg. F

Pressure: 84.70 psia
Flow Rate: 1.09e+004 scfh

Component Conc. Loading

(vol%) {1b/hr)

Water 1.08e-001 5.60e-001

Carbon Dioxide 3.86e-001 4.88e+000

Nitrogen 2.99e-001 2.41e+000

Methane 8.51e+001 3.93e+002

Ethane 1.07e+001 9.28e+001

Propane 2.25e+000 2.86e+001

Isobutane 2.92e-001 4.88e+000

n-Butane 4.63e-001 7.74e+000

Tsopentane 1.10e-001 2.29e+000

n-Pentane 8.64e-002 1.7%2+000

n-Hexane 2.43e-002 6.03e-001

Cyclohexane 5.20e-003 1.26e-001

Other Hexanes 5.13e-002 1.27e+0C0

Heptanes 3.84e-002 1.11e+000

Methyleyclohexane 8.32e-003 2.35e-001

2,2,4-Trimethylpentane 4.26e-004 1.40e-002

Benzene 3.09e-003 6.95e-002

Toluene 5.34e-003 1.42e-001

Ethylbenzene 3.07e-004 9.38e-003

Xylenes 2.31e-003 7.05e-002

¢8+ Heavies 3.71e-003 1.82e-001

Total Components 100.00 5.43e+002
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Appalachia Midstream Services, L.L.C.
Miller Compressor Station
March 2015

ATTACHMENT N: SUPPORTING EMISSIONS CALCULATIONS

EXAMPLE CALCULATIONS

g/hp-hr Emission Factors:

Ermission Factor (g/hp-hr) * Engine Rating (hp) * 11b/453.6 g = Ib/hr

Ib/mmBtu Emission Factors:

Emission Factor {lb/mmBtu) * Engine Rating (hp) * Fuel Use {Btu/hp-hr} * 1 mmBtu/1000000 Btu = Ib/hr
Emission Factor (Ib/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 |b/kg * 1
mmBtu/1000000 Btu = Ib/hr

Emission Factor {(kg/mmBtu} * Heater Rating (mmBtu/hr}) * 2.20462 ib/kg = Ib/hr
Fugitives:

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

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

Tonnes/Year * 1.10231131 = TPY
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Appalachla Midstream Services, L.LC.
Miller Compressor Station
Summary of Criteria Ar Pollutant Emissions

. NOX co OC B0z 2]
Equipment Point 1D
Ibthr tonslyr Ibihr tonalyr Ie/hr tonsiyr Ibihr tonsiyr Ib/hr tansiyr
1,380-hp Waukesha L5794 G5! Englne w/ §
i | NSCR « REMOVED EPCE-{ oo [ X.] 0.00 0.00 000 0.00 0.00 0.00 000 0.00
4,300-hp Waukesha L5794 GSI Englna wy| y
N’Sm - REVISED EPCE-2 148 648 181 792 D.22 0.85 0.03 013 022 098
|1 288-hyp Waukesha L5794 GSI Englne w/ X
n'sm - REVISED EPCE-3 144 6.48 1.81 7.02 0.22 085 0.03 013 022 .58
1,380-hp Waukeahs L5784 G5! Englne wi' ¥
NSCR - REVISED EPCE-4 1.48 548 181 7.92 022 0.85 0.03 013 822 o098
1,980-hp Waukesha L5704 GS1 Engine wi
N'SGR REVISED EFCE-S 1.48 8.43 1.81 7.82 02 0.85 D.02 Q13 a.22 0.93
1,380-hp Waukesha L5784 G5! Engine w/
NSCR - REVISED EPCE& 1.48 548 1.81 792 022 0.85 0.03 0.13 0.22 o.a8
4,360-hp Caterpliiar GI5168 Engine g
1o Cat. - REVISED EPCE-T 1.62 £.66 1.52 .88 1.10 484 0,03 014 013 0.56
1,380-hp Caterpiliar GI5168 Engine i
. Cat. - REVISED EPCE-B 1.52 6.86 1.52 6.66 110 484 0.03 044 0.13 0.55
1,350-hp Caterpliiar G35163 Englne X
o ndd. Cat, - REPLACED EPCE-8 1.52 6.66 1.62 6.68 1.19 484 003 o.14 0.13 0.55
1,380-hp Caterpliiar G36165 Englne )
oxidl, Cat. - REPLACED EPCE-10 1.52 [-1%:) 1.52 .88 1.10 4.84 0.63 014 0.13 0.55
1,380-hp Caterpillar Q35168 Engine _
u‘d‘ox]d. Cat. - REPLACED EPCE-11 152 6.86 1.52 £.66 1.10 4.84 0,03 ai4 a13 0.55
1,380-hp Caterpifier G5168 Engine
v;voxld. cat, - NEW EPCE-12 1.52 6.66 1.52 (X1 1.10 4.84 0.03 o014 o.13 055
805-hp Capstonr CA0C Mioroturtine EPGEN- 025 1.09 058 248 aot 0.08 0.02 a.09 0.05 0.20
Generator
805-hp Capstune C800 Microlurbine EPGEN-2 0.25 109 056 2,45 001 0.06 002 0.8 005 030
Generator
53.8-MMSCFD TEG Dehydration Unit St . } . R i
Vent - REVISED EPSTE-T 0.49 213
1,0-mmBt/br Rabeller- REVISED EPREBL-H 009 0.38 o.07 0.3z «0,01 [ X =0.01 <0.01 o.af &.03
55.8-40MSCFD TE@ Dohydration Unit St i i i . . i j R
Vent - REVISED EPSTL-2 0.49 2.13
1.0-mmBuu/fir Rebofter  REVISED EPREBL-2 o 0.38 .07 0,32 <001 0.02 «<0.01 <0.01 0.01 0.02
53.5-MMSCFD TEQ Dehydratfon Unit Stif R i R R . R i i
Vent - REWSED EPSTL-3 049 213
1.0-mmBhr Reboller - REVISED EPREBL-3 0.69 038 0.0r 032 <0.01 002 «0.0% <801 0.01 0.03
2.35-mmBiu/Mr Hot O] Heatar - REVISED EPOH-1 0.2s 122 0.25 1.08 .02 0,07 <8.01 <0.01 .02 .10
Flare APCFLARE 2.89 045 16.62 211 18.45 243 <0.01 <0.01 «<0.01 0.01
Ten {10) 490-bbl Stabilized Gondensate EPTKA -
Tanks + Two {2) 400-bhl Pipelina EPTKA2 - - - - - 724 - - - -
FluldeWater Tanks
Truck Lo<ding EPLOAD - - - - - 7.81 - - - -
Fugltive Emisslons - REVISED EP-FUG - - - - - 8.56 -
Compressor Blewdowns - ADDED EP-BD - - 2493 823 = . -
Proposed Total = 2047 7746 3837 8.6 §2.86 74.54 032 1.68 202 283
Currently Permittad Total = 2287 7747 45.09 91.54 30.05 61.98 0.38 1.66 1.90 8.34
Change In Emissions = -2.40 -£0.01 -13.72 281 22,61 12.56 0.00 0.02 012 0.4%

Note: Per manufacturer guidance, angine VOC emlssion factor does not Tnclude formaldehyds; thasefore, it has been edded to this sumrmary to calculzate total VOC for the site.

Flatrock Enginsering and Environmentsl, Lid. Aftachment N
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Appalachia Midstream Services, L.L.C.
Miller Compressor Station
Generator Emissions Calculations - Criteria Air Pollutants

Equipment Information

Point ID: EPGEN-1 EPGEN-2
Make: Capstone Capstone
Model: C600 C600
Design Class: Turbine Turbine
Controls: None None
Horsepower (hp): 805 805
Fuel Use (Btu‘hp-hr): 8,497 - 8,497
Fuel Use (scfh): 5,672 5,672
Fuel Use {(mmBtu/hr): 6.84 6.84
QOperating Hours: 8,760 8,760
Fuel HHV (Btu/scf): 1,208 1,208
Emission Factors
NOx {g/hp-hr): 0.14 0.14
CO {g/hp-hr): AP-42 AP-42
VOC (g/hp-hr): AP-42 AP-42
Criteria Air Pollutant Emissions
Point ID: EPGEN-1 EPGEN-2
_ Poltutant Tofhr tonsiyr Ib/hr tonsiyr
NOx 0.25 1.09 0.25 1.09
CO 0.56 2486 0.56 246
VOC| 0.01 0.06 0.01 0.06
S0, 0.02 0.09 0.02 0.09
PMygr.s 0.01 0.06 0.01 0.06
PMconp! 0.03 0.14 0.03 0.14
| . . PMror 0.05 0.20 0.05 0.20
Emission Factors (Ib/fmmBtu)
"~ Pollutant ' 3.1-1, 3.1-2a (4100)
CO 8.20E-02
VvOoC 2.10E-03
PMpp2.5 1.90E-03
PMconp 4.70E-03
_ PMyor 6.60E-03

Emission Factor Sources:
NOx: Manufacturer data. SO, Mass balance assuming fuel sulfur content of 1 grain sulfur per 100 cubic
feet of fuel. CO, VOC and PM: AP-42.

Note: All particulate matter (PM) - total, condensable and filterable - resulting from combustion of natural
gas is assumed to be <1 micrometer in diameter. Total PM is the sum of filterable PM and condensable

PM.

Flatrock Engineering and Environmental, Ltd. Attachment N
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Appalachia Midstream Services, L.L.C.
Miller Compressor Station

Generator Emissions Calculations - Hazardous Air Pollutants

Equipment Information

Point ID: EPGEN-1 EPGEN-2
Make: Capstone Capstone
Model: C600 ceno
Design Class: Turbine Turbine
Controls: None None
Horsepower (hp): 805 805
Fuel Use (Btu/hp-hr): 8,497 8,497
Fuel Use (scth): 5672 5,672
Fuel Use (mmBtu/hr): 6.84 6.84
QOperating Hours: 8,760 8,760
Hazardous Air Pollutant Emissions
Point ID: EPGEN-1 EPGEN-2
Pollutant ~ lo/hr ‘tonsiyr Ib/hr tonslyr
Acetaldehyde]  <0.01 <0.01 <0.01 <0.01
Acrolein <0.01 <0.01 <0.01 <0.01
Benzenef <0.01 <0.01 <0.01 <0.01
Ethylbenzene <0.01 <(.01 <0.01 <0.01
Formaldehyde <0.01 0.02 <0.01 0.02
Methanol - - - -
Toluene <0.01 <0.01 <0.01 <0.01
Xylenes <0.01 <0,01 <0.01 <0.01
Total HAPs| 001 | ~ 0.03 o1 _ | 003

AP-42 Emission Factors (IbimmBtu)

_ Pollutant 3.1-1, 3.1-2a (4/00)
) Acetaldehyde 4.00E-05
Acrolein 6.40E-06
Benzene - 1.20E-05
Ethylbenzene 3.20E-05
Formaldehyde 7.10E-04
Methanol NA
Toluene 1.30E-04
Xylenes 6.40E-05
Total HAPs 1.03E-03 ]

Flatrock Engineering and Environmental, Ltd.
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Appalachia Midstream Services, L.L.C.
Miller Compressor Station

Engine Emissions Calculations - Greenhouse Gas Emissions

Equipment Information

Point 1D: EPGEN-1 EPGEN-2
Make: Capstone Capstone
Model: C800 C600
Design Class: Turbine Turbine
Controls: None None
Horsepower (hp): 805 805
Fuel Use (Btu/hp-hr): 8,497 8,497
Fuel Use (scfh): 5,672 5,672
Fuel Use (mmBtu/hr): 6.84 6.84
Operating Hours: 8,760 8,760
Greenhouse Gas (GHG) Emissions
Point ID: EPGEN-1 EPGEN-2
Pollutant {b/hr tonnes/yr - . Ib/hr | tonnesiyr
CO, 800.13 3,179.30 800.13 3,179.30
CH, 0.02 0.06 0.02 0.06
NoO <0.01 0.01 <0.01 0.01
CH, as COye 0.38 <0.01 0.38 <0.01
N,O as CO.e 0.45 <0.01 0.45 <0.01
Total CO,+ COze{ _ 800.96 3,179.30 800.96 _3,179.30
Paint ID: EPGEN-1 EPGEN-2
“Poliutant Ibthr tonsfyr Ibihr tons/iyr
CO; 800.13 3,504.58 800.13 3,504.58
CH,4 0.02 0.07 0.02 0.07
N;O <0.01 0.01 <0.01 0.0t
CH, as CO.e 0.38 <0.01 0.38 <0.01
N,O as CO.e 0.45 <0.01 0.45 <0.01
Total CO, + CO,e| _ 800.96 | 3,504.58 800.96 3,504.58 |

CO,e = CO, equivalent (Pollutant times GWP multiplier)
40 CFR 98 Table A-1, Global Warming Potential (GWP) multiplier (100-Year Time Horizon): CO,=1,CHy=

25, N,O = 208

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

Carbon Dioxide (CO,) 53.06
Methane {(CH,) 1.00E-03
Nitrous Oxide (N0} 1.00E-04

Flatrock Engineering and Environmental, Lid.
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Appalachia Midstream Services, L.L.C.

Miller Compressor Station
Flare Emissions Calculations - Criteria Air Pollutants

Emission Emissions
| UnitiD Pollutant Factors ' Ibthr tonsiyr
APCFLARE NOx - 2.89 0.45
{Flare + Pilot + Purge} |CO - 15.62 211
VOC - 18.48 243
50 - 0.00005 0.00022
Piror - <0.01 0.1
APCFLARE NOx 0.068 2.87 0.38
(Flare Stream) CcO 0.37 15.60 2.05
| VoG Mass Balance 18.48 2.43
APCFLARE NOx 100 0.007 0.028
(Pilot Gas} co 84 0.005 0.024
VOC 5.5 0.0004 0.0016
S0, Mass Balance 0.000019 0.00008
PMror 7.6 0.0005 0.0022
APCFLARE NOx 100 0.011 0.048
{(Purge Gas)* __ [cO 84 0.009 0.040
VOC 5.5 0.0006 .0026
S0, Mass Balance® 0.000031 0.00014
PMror 76 0.0008 0.0037
Flare Stream *: 924.12 VOC to flare from all sources (Ib/hr}
1,516 Flare Stream Heat Content (Btu/ft®)
42,175,502  Flare Stream Net Btu Value (Btu/hr)

263 Flare Hours/Yr
98.00% Flare Control Efficiency
Pilot: 975 Pilot Gas Heat Content (Btu/ft’)
65 Pilot Gas Flow Rate (scfh)

8,760 Pilot Gas Hours/Yr
Purge Gas: 975 Purge Heat Content (Btu/ft")
110 Purge Gas Flow Rate (scfh)
8,760 Purge Gas Hours/Yr

1) Flare NOx and CQ emission factors {Ib/mmBtu): AP-42, Table 13.5-1 {1/95), based on heat input to the flare. Pilot and
Purge Gas NOx, CQ, VOC, and PMyor emission factors {lo/fmmscf): AP-42 Table 1.4-1, -2 (7/98) S0O;: Mass balance assuming

fuel sulfur content of 1 grain sulfur per 100 cubic feet of fuel,
2) VOC emissions estimated based on VOC routed to flare and 98% efficiency.

3) Mass balance assuming fuel sulfur content of 1 grain sulfur per 100 cubic feet of fuel.
4) Purge gas used to prevent air impingement in the process header where there is litile or no process flow going to the flare
(as in the case of a intermittent or ESD flare).

5) See altached Flare Stream Analysis.

Flatrock Engineering and Environmental, Lid. Attachment N
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Appalachia Midstream Services, LL.C
Miller Compressor Station
Flare Emissions Calculations - Greenhouse Gas Emissions

Emission Emissions
UnitID Pollutant Factors ihfhr tonnesiyr tonsliyr
APCFLARE CC, - 20,72 80.59 B88.83
(Flare + Pilot + Purge) CH, - 11.18 1.47 1.62
N0 - <0.01 <0.01 <0.01
CH, as COe - 279.42 36.75 40.51
N;0 as COe - 0.0 0.04 0.05
Total CO; + GO0 - 309.14 117.39 129.39
APCFLARE CO, Mass Balance 9.76 1.28 1.41
(Flare Stream) CH, Mass Balance 11.18 1.47 1.62
N0 . . . -
CH, as CO:e . 279.41 36.71 40.47
N0 as CO.e - - - -
Total CO,+ COe - 300.34 39.45 43.50
APCELARE GO, 53.06 7.41 29.46 3247
{Pilot Gas) CH,y 0.001 <0.01 <0.01 <0.01
N0 0.0001 <0.01 <0.01 <0.01
CH, as CO¢ - <0.01 0.01 0.02
N0 as COze - <0.01 0.02 0.02
Total CO,+ COze - 7.42 29.49 32.50
APCFLARE CO, 53.06 12.55 49.85 54.95
(Purge Gas) CH, 0.001 <0.01 <0.01 <0.01
NO 0.0001 <0.01 <0.01 <0.01
CH, as COe - 0.01 0.02 0.03
N0 as COze - 0.01 0.03 0.03
Total GO, + COze - 12.56 48.90 55.01
263 Flare Hours/Yr
Pilot: 075 Filot Gas Heat Content (Btu/ft®)
65 Pilot Gas Flow Rate (scfh)
0.06 Pilot Gas Capacity (mmBtu/hr)
8,760 Pilot Gas Hours/Yr
Purge Gas: 975 Purge Gas Stream Heat Content (Btu/it)
110 Purge Gas Flow Rate {scfh)
0.1 Purge Gas Capacity {(mmBtu/hr)
8,760 Purge Gas Hours/Yr

Source: Flare Stream: Mass balance. Pilot Gas and Purge Gas: 40 CFR 98
CO.e = CO, equivalent (Pollutant times GWP multiplier)

40 CER 98 Table A-1, Global Warming Potential (GWP) muiltipier (100-Year Time Horizon): CO; = 1, CH, = 25, NyO = 298

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

Carbon Dioxide (CO2) 53.06
Methane (CHy) 7.00E-03
Nitrous Oxide {N;0) 1.00E-04

Flatrock Engineering and Environmental, Ltd.
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Appalachia Midstream Services, L.L.C.
Miller Compressor Station

Condensate Storage Emissions - Criteria Air Pollutants

Tank Information

Point 1D: EPTIK1- EPTK-12
Each Tank':
Capacity (bbl): 400
Capacity (gal}: 16,800
Throughput {bblfyr). 27,375
Throughput {(galfyr}: 1,149,750
Throughput (bbl/d): 75
Control Type 2: VRU
Control Efficiency: 98%
Total Throughput (galfyr): 43,797,000
Uncontrolled VOC Emissions
Point ID: Each Tank EPTK-1 - EPTK-12 (Total}
Emissions Iblyr tonslyr Iblyr tonslyr
Working 6,752.97 3.38 81,035.64 4052
Breathing 1,444.25 0.72 17,331.00 8.67
Flashing] 52,177.74 26.09 626,132.88 313.07
Total = 60,374.96 | 30.19 724,499.52 362.25
Controlled VOC Emissions
Point ID: Each Tank EPTK-1 - EPTK-12 (Total)
Emissions T Iblyr tgnslyr Iblyr tonsiyr
Working 135.06 007 1,620.71 0.81
Breathing 28.89 0.01 346.62 0.17
Flashing 1,043.55 0.52 12,5622.66 6.26
Total =] 1,207.50 0.60 14,489.99 7.24

1) There are twelve (12} like-kind storage tanks. Ten are used to store stabilized condensate and two are used
to store pipeline fluidsiwater. Each tank was modeled with an estimated 1,149,750 gallyr throughput with a

maximum of 13,797,000 galfyr throughput for all 12
TANKS 4.0.9d for a conservative emissions estimate of working and breathing. Flash

with ProMax process simulation.

tanks. All tanks were modeled as Gasoline RVP15 in EPA
emissions were modeled

2) Tanks are controlled by vapor recovery system, which is a closed system that is 100% efficient at preventing

VOC emissions from being vented to atmosphere except during vapor recove
uiility power outage, etc.). Vapor recovery system downtime will not exceed 175 hours per year, or

ry system downtime (maintenance,
2% of the

operating time, to ensure that a minimum overall control efficiency of 98% is achieved to control VOC emissions

from the tanks. AMS will monitor and record vapor recovery systel

requirement.

Flatrock Engineering and Environmental, Ltd.
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Appalachia Midstream Services, L.L.C.
Miller Compressor Station
Flashing Emissions - Process Simulation

ProMax Results

= - —ibr__ voc TPy |
Hydrogen Sulfide - -
Nitrogen 0.00076814 -
Carbhon Dioxide 0.020884 -
Methane 0.38767

Ethane 2.3165 -
Propane 10.783 47.2295
i-Butane 9.3857 41.1532
n-Butane 27.685 121.2603
i-Pentane 7.438316 32.5798
n-Pentane 7.8757 33.6196
n-Hexane 2.4347 10.6640
QOther Hexanes 443775 19.4373
Benzene 0.038517 0.1687
Heptane 1.45284 6.3634
Toluene 0.023862 0.1045
Octane 0.10369 0.4542
Ethylbenzene 0.0000 0.0000
Xylenes 0.0031977 0.0140
Nonanes 0.0039218 0.0172
Decanes 0.00016119 0.0007 .
li 71.4691 313.0664

_uTotal =

Flatrock Engineering and Environmental, Lid.

134



Appalachia Midstream Services, L.L.C.
Miller Compressor Station

Condensate Handling Emissions - Hazardous Air Pollutants

Uncontrolled HAP Emissions (tonslyr)

Point ID: Each Tank EPTK-1 - EPTK-12 (Total)
Total VOC* = © 30.19 362.25
n-Hexane 1.03 12.34
Benzene 0.02 0.20
Toluene 0.01 0.12
Ethylbenzene <0.01 <0.01
Xylenes <0.01 0.02
Total HAPs = 1.06 12.67
Controiled HAP Emissions (tons/yr)
Point ID: Each Tank EPTK-1 - EPTK-12 {Total}
Total VOC* = 0.60 7.24
n-Hexane 0.02 0.25
Benzene <0.01 <0.01
Toluene <0.01 <0.01
Ethylbenzene <0.01 <0.01
) Xylenes <0.01 _ <0.01
Total HAPs = 0.02 0.25

*/OG emissions calculated in Criteria Air Pollutant calculations

Estimated HAP Composition (% by Weight) **

Pollutant Wi% R
n-Hexane 3.408% i .
Benzene 0.054%
Tolueng 0.033%
Ethylbenzene 0.000%
Xylenes 0.004%
Total HAPs = 4.398%

** ProMax flash gas composition

Flatrock Engineering and Environmental, Ltd.

135




9eT

P17 ‘[euswuaiaug pue Buusaulbul yoone(d

(M, = 09F + . ) popeol pinby ¥ing jo ainjesadwial ‘1L =|0Z9

(4, ebelaae) papeo pinby| yng jo simeiadwe] ‘L =109

sis[euy [ENY - (jow-q)/q)) Joden Jo Jybiam Jeindsiol ‘W =iF96.L L€

(e1sd abe19AE) papeo] pinby| jo sunssaud Jodea anil 'd =]8.02'L

-BJOUM ‘1 /NedeS, O7'2Z) = (126 000L/a1) Ss07 Buipeo :(00¢/9) | ucienbl 26 Zi-dV.

%058°99
%00°586
JoIsUED) UoqIe)
%00°0L
Jaisiue)) uogqled
0zZL'sh
LBL'EL
62°¢
90
jeuoN
paiedpag
pablawgng
avoid3

, fousiay 105U [[BISAQ
Aaus11a josuoD)

10} pajnoy siodep painjde)
Asusioyg aunyden

wadA] joauon

:(Jy/eB) eyey Buipeo WnwIxe
:(leB pog1) IndyBnoiy L
(126 000L/q1) Jo30ed "Wl
110J0B 4 UOjRINIES
:uoneradQ J0 apoK

:@01eg Jo adhl

‘POUIRIN i

Qi wiod

uonewJoju] Buipeo

suoissiwg Buipeo] sjesuspuo)
uone)s Jossaidwo?) I[N
"1™ ‘s9o188 weanspIy elyseeddy




LeT

‘P17 ‘[BluswuoliALg pue Bulesulbug yooneld

-J5]SIUBD UOGUED BU} Jo ADUSIOWS [OIJUCD B} SE [|9M se washs UoISY|0D 9y} JO AouBIDiYS

aJmdea 8y} 10} SJUNCOJE ADUBIDILS UOHINPAI [[BI9AC 9y L ISISIUED UOQIED SU Aq pajjonuod 1o WajsAs Uoyo2||0d au) Aq painjdes jou asoy)
Juasaidel UMOYS SUOISSIWR painidesun "SdSN 0} 199[ans Jou $Honuj Joj PILUNSSE 8q Ued fousioiye aimdes %40, '9-2'S Th-dv Jod "Adusioe
[OUOD %G YN SUOISSILIS SSONPaJ YoIYM “JSISIUED UOGIED BY)} 0} PSjnol aie wayss Uonaaljod B Aq painjded a1 Jey} SUOISSILIS pajjonuodun (1

'33I0N
1972 699k |Q0A
JAsuoy ayiqi  fuenjiod
{pajjonuos + paimdesu(y) suoissiwg DOA Bujpeo jjJoL
¥ 080 vl |OOA
1Ajsuo} Jyiqr  huenjod
suolssiug H0A BuipeoT pajjonuad
299 s6'fl  JOOA
1Arsuo} ayqp  Jenjod
suoIssiug DOA BuipeoT painydedun
eLee ¢36y JOOA
1A/suoy sy hueinjiod

suoIss|wig DA FuipeoT pajjonuodun

(ponupuog} suoissiwy Hujpeo ajesuspuod

uonelg Jossaidwod 9N
4™ ‘SadIAIeS WeddispliN ewyoejeddy




8ET

"pY] ‘[ejuawuonAug pue Bullasuibul yoose]4

0g0 99'0  |SdVH Ielol
£0°0 00 EseusjX
100 10’0 [PuszusqlAylg
600 610  jousnjoL
90°0 €L'0  peuszusg
L0 Y20  fouexal-u
Z8'9 g6'vl  IDOA
IAjsucy 1Y/l fuemjiod
SUQ|SSIUE dvH Huipeo paanideaun
00°L 8L'Z {SdvHIEI0L
A G20  |ssualfX
' 200 G0'0  jeuszusqiiyld
0g'0 90  dusnoL
020 S0 auszUag
9c'0 080  JBuUEXsH-u
€122 Z8'6r |DOA
JAsuoy g fuemjlod

SuoIssiwg dyH BulpeoT pajjouoaun

{panuyuog) suoissiwg BulpeoT sjesuspuoD

uone)g Jossasdwo) 9N
A1 ‘SaDIALaG WeanspIp elydejeddy




6T

Py ‘[BluswuciAug pue Buussubug yooneid

$£°0 €0  |sdvHIel0L
¥0°0 200 saugiAy
100 200 suazusqiAyig
010 TT0  §eusnoL
1070 g1'0  leuszuag
rAN ) [T0  euexsH-u
19'L 6991 ID0A

' ahjsuo) iyl puenjjod

(PaljonuoD + paimdesun) SuoIssIWs JdyH BulpecT (2oL
¥0'0 80'0  [SdVH 210}
100> 100  IseusiAy
LO0> 100> [euszuagiAyiz
100 200 [susnjoL
10°0 200  jouszueg
100 €00  lauexay-u
080 ¥L'L  iDOA
JA/suoy dyqr  puemjjod

suoIssiwg dyH Buipeo pajjonuo)

(panupuog) suoissiwg Hujpeo Jesuapuo)
uonels Jossaidwos 19|
*0™1 ‘s921Al9G wieanspiy erysejeddy




(0178
P17 ‘eeloNAUT pue BuuasuiBug %2008l

"LOOT/L Ul pasinay Juswnaoq vd3 ‘(1| obels pue | ebels) Bunexiel euljoses, 'SUSISSIWT DOA JO J21ad dvH. ‘Z-€° L1 algeL (I
'83]J0N

%0007y (SAVH 230l
%0005'0 [sausiix
%000L'0 [Puszuaqiiylg
%000¢"L leuenjol
%0006°0 [2uszueg
%0009°) jouexsH-u
%M jIuEm|jog

i = e

, GuBbeM Aq %) uoyisoduwo dvH

(penunuon) suojssjwg Bujpeo ajesuspuog
uonels Jossatdwos BN
1] ‘s991Aleg Weaslspiw elyodejeddy




T

P17 fEluBllUCIAUg pue Bupsauibug yoonelq

My Z8€6  [9%00 +%0D [EloL
#0°0 200 F00
LLER ¥L€6  |Sf0DsB'HD
L'l SL'€ "HD
1Assuoy yyq) juelnjjod
(suol) suo] HoYysg - SUOISS]Lg 9HD Pajjojuoauf)
£8°8¢ Z8'ce 850D + 20D 1BjoL
€00 800 ‘00
08'8¢ v.'e6 (8500 e tHD
G571 GL'E "HO
1i/sauuo} 1yyq| jueinjod
(SPuu0] ) SUG] INBY - SUAISSIWT SHHD PA[jOLUOUN
%¥LL0 = SISAleuUR Jodea Loy % 202 ndu|
%ELL'S = sisfjeue Jodea waouy 9 THD Jndu|
%0599 ;| Aousiows 10uos [[B1RAQ
%00°66 fousioy3 |enueD
1BISIUEY) UOQIED 10} pajnoy siodea, painiden
%00°0L ‘Rousows aumden
l9)siuen uogquen :adAy [onuog
0Z1'sl {yyes) jey BupeoT Wwnwixew
I8L€EL {128 ;1) 3ndyBnan|],
022 *» (|6 0l /euu0y) Jo10E "W D01
90 -ojaey uonelnes
JewuloN UoREIadQ JO Opow
paeoipaq |Bo1Aeg Jo adij
pabustugng ‘PoUIal 14
avoia3 d| juiod

uayeuwoyu] buipea

SUGISSIWI SBD 9SNOYUILL) - SUOIRASeD SUo|ss|wT fujpeo] sjesuapuo)

uoe}s J0ssaldwos Jain
' fS9IIAI9S Weal)sH elyaejeddy




(474"

‘P17 [elualiuenALT pue Bulsaulbug saoqel

[T 8Te %090 +%00 [9101
100> Lo0> Rele]
05l :r 4 800 se *HD
900 £L°0 PHD
1Ajsu0} dysay JUBIN |10
(suo]} suc] Houg - sUOISSIWT gHO pajjenuc)
9E'L 8Tt %00 +Q3 @0y,
100> o= |70
og'l 8z¢ 200 58 *H)
50'0 g1 "HD
14s3uu0} [ juenjiod
ﬁww_._:o._.v SUQ| D438 - SUCISsSIWLz OHD p|jonuoed
82k 52 [°f00 +%00 1el0l
100 €00 200
£9ZlL Z2L'8g  |RfOD SeEYHD
150 zll "HD
2Af510) Aysay weniod
{suo]) suo] Juoysg - suo|ssiwg oHo paimdeaun
§9°11 si'ee  [#f0D +P0D 1oL
100 £0°0 ‘03
¥a'LL zZi'ez  [sf00se'Ho
L0 Zhl "HD
._h___mu: uo} dumq| JuUeInj[od

{sauuc] ) sla] oiljay - SUOISsILIT HHH paimdesun

{panupuos) suoissiwg SeH aSNOoYUSRILS) - SUOREINI|E) SUOISSIWS HUIpRoT YNl 2)asuapuos)

uoglels Jossaadwon 3|l
011 fsesineg weanspijp eiydejeddy




vt

P ‘EWRWUIOIAUT pue BudesuiBus yooned

{andninw JAS salg eriog) Jusreainba 200 = 3900 (7

"ISISILUED UOGUED 34) 1O AJUSIDY0 |QUU0D SY] SE (|[om
se wajss Londallos ay jo Aousiowe sumded syl 40 STUNCIDE ADUSIOYS UOHONPR ([EISAC 8YL “IOISIUED UOGIED ) AQ PI|I0LO0 IO WSISAS UOROS]|00 auy
Aq paindes jou 250Ul JUSSIadal UMOYS SUOISSIUE painidesur] 'SJSN O 192[Qns Jou SO Jo) pSlnsse aq ueg AuBoWs aunldes 240, ‘5275 Zi-dvY Jed

"fOUSIOYS [OAUCY %56 UIM SUOISSILUS SSONPBl Yoiym ‘ISISIUED LOGIED a4} O} PAINOL I8 WAJSAS uoipa[oo B Aq paumdes eI Jey) SUOISSIWe pa|iouoau (L

vl I [9°00 +t0o w0l
100 €00 _.Noo
£Crh or'LE —mﬂoo s *HD
159 9zl e
+ysu0) aym | juejnijod

(suo1) SuUc] HOUS - (PI[ION0D + paimdeaun)) SUCISSIWT DHD BUIPRO [EJ0L

[ ke [sf0D +%00 moL
100 €00 00
00elL or'le 0D s YHY
Z5°0 9Tk "D
JA/sauuo] gl uen)od

(ssuuo]) suc] 2MIS| - (Pafjonuo) + paimdesun) SUo|ss| W DHD BUIPEo | &30

(panupuoy) suoissiug seo Isnoyusalg - suojjejndjes suoissiwg Buipeot yoniL sjesuspucy)
uopels J0ssa.dWoS 3]l
™1™ "S80lAI9S WBANSPI elyoejeddy



i

N JuSwiyoeny *F17 ‘Euswuoliau pue SuleswBug yoone ]
afied jxap Uo panuRus
o0 100> £0'0> L0~ 80°0 LLL =TYLOL
100> 100> 100> 100> 100> €00 09.'s L-HOd3
100> 100> 100> 100> 100> QLo 09.'s £-194d43 - L-Taddd
LO'0> 10°0> L0'0> L0'0> 10°0> S£°0 09.'8 {sdwind) £-115d3 - |-1.Sd3
10°0> 10'0> Lo 100> 100> a1'0 092'8 (sAyag) £-118d3 - 111843
L0'0> L0'0> 10'0> 100> Lorg= 2e0 09.2'8 Z-N39Dd3 - L-NI5Hd3
L0'0> LO'0> LO'0> LO'0> <00 LLT 09.'8 213043 -2-30d3
LO'0> L0'0> 10'0> 10'0> <00 205 09.L'8 [eAsT-AmIDed
ajssutioy sinoH do [enuu U uo[ss|wg
saualAyx | suszusqiiuyg | suanjol [ JUIZUDE [ SUBNSH-U DOA HEOl v ariun wor
Lo Lyt 99°36 0L'208'2L2 £8've =101
L0°0> <00 Lad] 846 L0 09.'a L-HO43
100 90°0 €€k 58’ ¥E0 09.'9 £-194d3 - |-1894d3
200 0Z°0 Ak arg'a L'l 09.'g {sduind} £-11543 - L-118d3
L00 600 L0°T B85SV 5’0 09.'8 (sAueq) £-118d3 - L-115d3
20’0 6L'0 oL’y oea's €0’ 09.'9 Z-N39d3 - L-NIDd3
60°0 2oL PeZe 00L'61 129G 09.'8 213043 - Z2-30d4
IZ0 544 LLEY WpF'orl £0°8L 09.'g [anaT-Ayed|
AAf5aUU ITs JAISULG: T3 a
aN ] /SISWIN Ajsauucy /ql /o sanop dg Jeruuy T —
00 {rHD) aueLyap
sua|ssjwz IARBn.y
Jy-ispEay/auUD) 90-340°G S0-365¥ ¥oL'L %09'8. VIN S19]8SH SED)
pesssooid S . i . -dag yseld /m duind se
ADSWABUUSE #0-30.4°1 P3PS #0171 %08°8L YN S USEld / d SEQ
dyricjespAyspraULc) 50382 50-3£1°L ¥OLL %0882 Buisssooig siojeIpAgeg
J-soss3IdWoo@Uun) ¥0-3¥ET 03212 ¥0LL %08'84 Buissaooid Jossaidwe) “dioay [ewg
Iy-uonejs/suuol £0-3L2°4 £0-3859 #OL°) %088 Burssesaud uojje}s sossaudwo) abieT
(23} Jojoed (% Jow)
I ¥ snlj £ z 4 uopaun. sjseq Juawd|nh;
n A3 HI PIRY | sop0e uotssnuz o} weunenipy Ho | siseq ko anejeq e o e

UORENLOU] Justadnbg

suoljenaje) suoissig aagbng
uones 10ssaadwos JaIIN

7] ‘sagalag weanspyy eiyoejeddy



N Justiyosny

abied IxapN UG panuguos

ST

‘P '[Bswuaiaug pue Bupssufug oons|4

‘ajewisa suaissiwe (1aybiu) sajeassuad aioul & 4g) dwnd seb ay; Bulunsse psjepour usaq saey suoissiwg ~dwnd
213318 Ue pui uojoafu seB e ioq Yim paddinba ale sAYSQ SIOSSSICIoD SI0W 10 § U)im 3s0U) 3IB SUOKE)S lossaudwioD able uolssaldwloo Jo sabigs ¢ LB 210 Y)m asol) alk siossaldos aflien :@joN

{500z 1snBny) wnjpuadwio) (Y ‘uswdmnba uoponpodd) g alget pue (sdwnd) £ algeL (¢
"8ISEq FHD [ENi9e 0} sieq YHO INejep woy pajsnipe 1ojoef uoissiug (T
(8007 1snBnYy) Asnpu)| se9 pue |10 SU} Jo) S3160|0poLS|A SUCISSILIT SBY) 9Snoyuaaly 4o wnpuadwog (4} simysul wnsjolyed Ueouswy ‘-5 ajgel {I

Po55390:d ADSINIYSULOL PO-3PGL ‘dag yseld /m dung ses
ioeipAyspauuct g03gL'L slojzpAyeq
Jy-sejesy/euua) S0-309'% SigjeaH 582
Jy-UonEB)SAULO) £0-366°9 Uojje)g tossaudulo] abilen
Jy-lossaidwogauuc] +0-3ZLT Jossaudwod ‘dioay ||Bwg
spun 103984 UOISSIWg adAl saunog

¢ |l0joed sSUoIssiug
100> 100> 100 100> 600 958 =T¥LOL |
190> Lg0> 100> 100> 100> ¥0'0 0gl'e l-HOd3|

100> 100> 100> 100> 100> Z1'0 09./'g £-184d3 - L-1a8d3

100> 100> 10'0> 100> 100> 60 0828 (sdwnd} £-11Sd3 - 1-1L5d3

L0"0> 100> 100> 100> 100> 210 084's (sAyaqr) £1LSd3 - 411843

Lo0> 100> 100> 100> 100> 9e'0 084'9 Z-N39d3 - L-NIDd3

10°0> 100> 100> 100> 200 96°L 09L'g Z1-30d3 - 2-30d3

100> 100> 100> 100> 900 25's 0928 1oAa"-AjoR 4

1A}5U0)L
saua|iy | suszusgiiyia | auan[oL | auazueg [ QUEXSH-U [ D0A SANGH dQ [enuuy draun voissiug

90 vy 12901 0L€05° 212 343 =TYLOL l
LO0> 200 0 2.6 1o ~ oola L-HOJ3|
100 900 i GEB'C ¥EQ 09.°'8 £-184d3 - 1-1g9443)

Z0'0 0Z0 Z6p ava‘s zrL LX) {sdwnd) ¢-115d3 - 1-11.Sd3

190 80'0 80T 655 ¥ 280 0928 (sAu=d) e11Sd3 - 111843

Z0'0 810 3 9806 g0l 094'9 Z-N39d3 - 1-NIDd3

aL'o 70') SV 004'6t 195 09.'9 Z1-32d3-2-30d3

62'0 BE'Z 22°0L LF0FL £0'9l 09.'8 [eraT-AjIoE

._>Mm=2 ELZRETT BT Al = SINOH dg [enuuy gl Hun uoISSIg
Q2 ("HD) sueyiel

(panupuog) suoneNsjes suossiug aabng
uane)s sossaudwo sein
"1™ 's991M9G WRaNSPI BIydeeddy



N jusuiyaeny

9r1

P11 '[EusWuanAug pue BupesuiBug yoose|d

¥IOZ/€/6 PRIep SisA[Bua seg
Jostuwyal| 18°919'8p [= ALISNIO §YO
%050 =dV¥H TYLOL
%L8L = J0A TVYLOL
%00°00} L6LLD BS'PY %E00'00L =gTv101
%100 L0000 €00'9 %1000 Z82'ZhL (auE09Q-u SE) S8URIBQ
%e00 20000 LLFS %000 S5Z'9ZL {PuBUON-U SEB) SeUBUON
%600 £000°0 6LEY %Y 100 BT L1 (ougio;-u sE) seUea0
%000 Q0000 [ g %4000 294801 saus|iy
%00°D 00000 8LV'Y %000°0 £91'801 suazuaqiiyyg
%000 00000 298¢ %100°0 L¥LE6 auanjoL
%0070 00000 96T %1000 PLL'GL sUzzuag
%kl O 1La0"a A %2200 Z0zZ'00L (sueydeH-u se) saueideq
%610 51000 QEQ'E %0700 54198 SUEXSH JBYI0
%800 £000°0 959°C %8100 G/1'98 susxeH-U
%LZ'0 V2000 ¥POE %8900 BrLTL aueluag-u
%LEQ 62000 yroe %¥60°0 BrL'TL suBjuad-
%901 L Q6000 Z5P'T %898'0 Z21'8% auBIng-u
%BL0 18000 Zah'Z %8¥2'0 2e1'8s aueng-|
%GL Y 04800 098'L %626’} 960°FF auedold
%845 08210 6921 %969'6 89008 QUBYS
%Rb'GL 98850 £49°0 %006°08 Zrool auBYle
%000 0000°0 0s€’1 %000°0 B66'LE uabAXQ
%000 0000°0 6910 %000'0 £00'F winijeH
%S0 S500°0 [N %960 £L0'82 usBoRIN
%ey0 £E00'0 1691 %9.LL"0 oLoPY apxoiq uogien
%000 00000 9EF') %000°0 Z80FE apy|ng uaBoJpAH
/BT Arsusg
% WBEm HEIA0 T3 'GUINOD {I/B) fA1suaq 9%, O[O W Bann Jeinastomn wauaduion

» SIsfeuy seg

{panuiuog) suopenajes suoissiwg aambng

uone)s Jossadwad s
0T (SRIIARG Wedlspi enydeleddy




108

Ll

¥6Le

P11 '[euswuoiaug pue Bupsswbud sooneld

= 3|0W/q| | Uje | PUe 4 ,09 & UOISISAUCD SWNIOA JE[OW (£

“INOY | JO 85IM0O JSAC UMORMAL] | LLGK SUCISSILS BulSn pajewunss sUQISSILLS AUNOH “AjUe 82US19ja1 10} SUOISSILLS [BNULE UG PSEq Jy/q| abelaae 'seyBs UOISSILUS LLISIFUCYS aigelea o) and (2
‘uMopMo|q Jad 595 00G"9 Ui Jeah 1ad J0ssauduiod Jod sumopmolg 09 PRIBLLRS? We uo pesey (1

S8jON

0E'0 0 L QL0 [ [¥4:] %L680°0 = SdvH 1vi0L

£6'7E 0 L8l €28 SZE ZLEECL Y%ZP6 L = J0A YLOL
69°ELE L} 89%'9 85201 SSTLL 53692 ¥ | %000°00L %EEL 86 1228l |SHIVIOL
79 9LE L) Q05'9 67701 BOE'LL £0l'06¢2 ¥ %000°00} %000°0C} _largl %e0000L | =TTvLOL

£0°0 0 0 10’0 0 95 %0100 %0100 Z00°0 %1000 FA T4 4] (eUEsa(-U 5E) SaUEa]

600 0 [+ £0°0 0 el %0E0°0 %0E0'0 900°0 %#00°0 GGZ'8Z) |{@UBLON-U SE) SOUBLION

o0 0 0 000 1] 0 %0000 %0000 0000 %0000 02 FLlL  [eveadfgiswWil -2 g

820 0 L 60°0 Z 819 %0600 %680'0 9100 %7100 GzZ’PLL  ](BUEDC-U SB) SOUElD)

100 i 0 100> 0 ¥E %500°0 %G00°0 1000 %1000 /81001 |s8ualAY

L0'0=> 1] 0 10°0> 0 |4 %1000 %1000 000"C %000°0 /9190, |euszuaqgiiyig

200 [¢] 1] 100 3] £ %S00°0 %5000 100°0 %1000 L¥L'26 auanjoL

1070 0 [¢] 100> 0 34 %Z00°C %<00°0 0000 %L00°0 #118L auzzusg

9’0 0 4 G0 £ arl'l %3rL'0 %G1l 0 2200 %4200 Z0Z 00} |(Pueldap-U se) seUejdsH

090 i £ 0z0 S €ELL %0610 %88L'0 SEQ'D %000 G/L'98  |SSuexaH BuQ

920 0 | 80°0 4 294 % P800 %£80°0 SO0 %EL00 Gl1°98 BUEXSH-U

780 4] I 8¢ 0 8 LLB'T %89C 0 %S9¢ 0 6%0°0 %8900 6l 'cl suejuad-u

9L 0 9 B8€0 3] £E0'Y %0.L8°0 %49€°0 890°0 %600 Brl'EL auejuag-l

99'¢ 0 e Lzl 44 18L°G) %491 L %4GL° ) #ic'0 %8920 ZZL'8% aueing-u

Ve 4] =] 180 8¢ 6E9'0L %L8L°0 %08.0 jad% %8re 0 2cl 8% sueng-|

£0°SL 0 621 98°r [ r44 9T£'a8 %I8L'P %L Y 1.8°C %B86"L [ellel g d auedold

G6'6F 4 0E9 8¢9l 960'L 2G5'GL %rLEGL %9.L°GL SLE'E %9696 690°0¢E =]

10'6EZ Gl Z59'S 18'8L £E8'6 ¥8G0EL'E %yl 9L Y%EBY SL 0sSe'tl %096°98 Tr09) aueylaiy

0aa 0 0 000 0 0 - %0000 0000 %0000 666°1E LabAXQ

0o'C 0 0 000 0 0 N %0000 0000 %0000 £00°v wniey

vl 0 Gl LP0 £¢ 869'Cl - %6¥P 0 £80°0 %9620 £10°92 uaBagiN

£8L 0 Ll 0 0z 085'L - %6LF 0 4200 %9410 0L0FPP  [9PIx0Ig uogled

000 0] 0 00°0 4] 0 - %000°0 000'0 %000°0 Z80°FE 9pyINg WSDOIPAH

" % siseg Sjow-q/q

Jyq | JuROwsal|  aypgos AdL 1A=low-q) 1Ajjos wuBemon | % wBap M ‘AInbg % SO TBIoM JuBuodwos
A4 | 13A0 unopaoly | 104 44/q| WEING JUIA Jenaven

Sajed U0ISSIWIg pue SISAJeuy sen pajelaads

09 = Jea ) Jad sumopmolg Jo JaquiiiN
LE = sdossaiduta) Jo JBquInn
008'9 = (JUfJOS) UMOPMOIQ/SINIOA LUNWIXE
000'062°F = (HAg9s) swnjoa pajeLuns3

Suonend|e) SUCISS|WT UMOPMAlT
uopelg Jossaudwos 9N
‘0] '$991A19G WEANSPL Blydeeddy




Appalachia Midstream Services, L.L.C.
Miller Compressor Station
March 2015

ATTACHMENT O: MONITORING/RECORDKEEPING/REPORTING/TESTING PLANS

Except as noted on Emissions Unit Data Sheets, AMS is not submitting any recommendations for
monitoring, recordkeeping, reporting, or testing plans other than those typically established for
the emissions units proposed in this application.
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Appalachia Midstream Services, L.L.C.
Miller Compressor Station
March 2015

ATTACHMENT P: PUBLIC NOTICE

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

AIR QUALITY PERMIT NOTICE
Notice of Application

Notice is given that Appalachia Midstream Services, L.L.C. has applied to the West Virginia Department of
Environmental Protection, Division of Air Quality, for a New Source Review (45 CSR 13) Madification for
the Miller Compressor Station located in Marshall County, West Virginia. From Bannen, head southwest
on Amos Hollow Road/County Road 89 toward Clark Hill for 1.1 miles. Turn left at Laurel Run. In0.8 miles,
turn right to stay on Laurel Run. In 0.4 miles, take slight left at Johnson Hill. Take the first left onto County

Road 1/22/Jchnson Ridge.

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

Nitrogen Oxides (NOx) 77.46 tons/fyr
Carbon Monoxide {CO) 88.63 tons/yr
Volatile Crganic Compounds {VOC) 74.54 tons/yr
Particulate Matter {PM) 8.83 tons/yr
Sulfur Dioxide {S03) 1.68 tons/yr
Acetaldehyde 0.92 tons/yr
Acrolein 0.67 tonsfyr
Benzene 0.59 tons/yr
Ethylbenzene 0.07 tons/yr
Formaldehyde 9.96 tons/yr
Methanol 0.53 tons/yr
n-Hexane 0.85 tons/yr
Toluene 0.96 tons/yr
Xylenes 0.62 tons/yr
Methane 194.32 tons/yr
Carbon Dioxide 77,278.34 tons/yr
Nitrous Oxide 0.14 tons/yr

CO; Equivalent 82,169.39 tons/yr

Written comments will be received by the West Virginia Department of Environmental Protection, Division of
Air Quality, 601 57t Street, SE, Charleston, WV 25304, for at least 30 calendar days from the date of publication
of this notice. Any questions regarding this permit application should be directed to the DAQ at (304) 926-
0499, extension 1227, during normal business hours.

Dated this the XXt of March 2015

By: Appalachia Midstream Services, LL.C.
Randy Delaune
General Manager
P.O. Box 54382
Oklahoma City, OK 73154-1382
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Appalachia Midstream Services, L.L.C.
Miller Compressor Station
March 2015

ATTACHMENT R: AUTHORITY OF CORPORATION

Note: The Authority Form designating Mr. Randy Delaune, General Manager, signatory authority
by Mr. John Michael Stice, President and Chief Operating Officer of Access Midstream Services,
has already been submitted to the agency.
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Appalachia Midstream Services, L.L.C.
Miller Compressor Station
March 2015

APPENDIX A: SUPPORT DOCUMENTS

Manufacture Specification Sheet

Catalyst Specification Sheet

GRI-GLYCalc ™ Input and Aggregate Report {Electric Pump)
GRI-GLYCalc ™ Input and Aggregate Report {Gas Pumps)

Representative Inlet Gas Analysis

151



G35168B

GAS ENGINE SITE SPECIFIC TECHNICAL DATA

CATERFILLAR®

GAS COMPRESSION APPLICATION Miller CF 1/13/15
ENGINE SPEED {rpm}: 1400 RATING STRATEGY: STANDARD
COMPRESSION RATIO: g1 RATING LEVEL: CONTINUOUS
AFTERCOOLER TYPE: SCAC FUEL SYSTEM: CAT WIDE RANGE
AFTERCOOLER - STAGE 2 INLET (°F): 130 WITH AIR FUEL RATIO CONTROL
AFTERCOOLER - STAGE 1 INLET (°F): 201 SITE CONDITIONS:
JACKET WATER OUTLET (°F): 210 FUEL: Miller GF
ASPIRATION: TA FUEL PRESSURE RANGE(psig): 7.0-40.0
COOLING SYSTEM: JWHOCHIAC, 2AC FUEL METHANE NUMBER; 68,7
CONTROL SYSTEM: ADEM3 FUEL LHV (Btw/scf): 1026
EXHAUST MANIFOLD: DRY ALTITUDE(f): 500
COMBUSTION: LOW EMISSION MAXIMUM INLET AIR TEMPERATURE(F): 77
NOx EMISSION LEVEL (g/bhp-hr NOx): 0.5 STANDARD RATED POWER: 1380 bhp@1400rpm
SET POINT TIMING: 30
MAXIMUM| SITE RATING AT MAXIMUM
RATING | INLET AIR TEMPERATURE
RATING NOTES LOAD 100% 100% 75% 50%
ENGINE POWER WITHOUT FAN m bhp 1380 1380 1035 690
INLET AIR TEMPERATURE °F 77 77 77 77
ENGINE DATA
FUEL CONSUMPTION (LHV) 2 Blu/bhp-hr 7437 7437 7966 8556 |
FUEL GONSUMPTION (HHV) @ Biwhbhp-hr 8226 8226 8810 9483
AIR FLOW {@inlet air temp, 14.7 psia) (WET, (3)(4) fi3/min 3144 | 3144 2467 1724
AIR FLOW WwET] (@4 Ibhr 13943 13943 10937 76465
FUEL FLOW (60°F, 14.7 psia) scfm 167 187 134 95
INLET MANIFOLD PRESSURE ) in Hg(abs) 94.0 94,0 763 536
EXHAUST TEMPERATURE - ENGINE OUTLET (8 “F 995 995 089 1009
EXHAUST GAS FLOW {@engine outlet temp, 14.5 psia) WET) (D@ #3/min 9156 9156 7161 5081
EXHAUST GAS MASS FLOW (WETY (D)4} Ib/hr 14428 14428 11327 7925
EMISSIONS DATA - ENGINE QUT
NOx (as NOZ) &9 g/bhp-hr 0.50 0.50 0.50 0.50
co &9 gibhp-hr 271 2.71 2.91 2.85
THC (mol. wt. of 15.84) 8%9) gibhp-hr 479 479 5.13 521
NMHC (mol. wt. of 15.84) 8%9) gibhp-hr 1.21 1.21 1.20 1.31
NMNEHG (VOCs) (mol. wh, of 15.84) (8YE)N10) a/bhp-hr 0.48 0.48 0.51 0.52
HCHO {Farmaldehyde) (B9 gfbhp-hr 0.43 043 0.42 0.42
coz (8Y9) gibhp-hr 484 484 517 562
EXHAUST OXYGEN (BY{11) % DRY 9.1 9.1 88 8.3
HEAT REJECTION
HEAT REJ. TO JACKET WATER (JW) 2 Bta/min 23016 23016 21256 16733
HEAT REJ. TO ATMOSPHERE (12} Btu/min 6110 8110 5092 4074
HEAT REJ. TO LUBE OIL (OC} (12 Btu/min 4475 4475 3978 3363
HEAT REJ. TO A/C - STAGE 1 {1AC) (12)(13) Btu/rnin 9927 o027 8186 2728
HEAT REJ. TO A/C - STAGE 2 (2AC) (12){13) Btu/min 5358 5359 5060 3333
COOLING SYSTEM SIZING CRITERIA
TOTAL JACKET WATER CIRCUIT (JW+OCHIAC) (13)(14} Biu/min 41110
TOTAL AFTERCOOLER CIRCUIT (2AC) (13)(14) Btu/min 5627

A cooling system safety factor of 0% has been added to the cooling system sizing criteria.

CONDITIONS AND DEFINITIONS

Engine rating obtained and presented in accordance with 1SO 304611, adjusted for fusl, site altitude and site inlet air temperature. 100% rating at maximum inlet air ternperature 1s the maximurm engine
capability for the spectfied fuel at site altitude and maximum site inlet &ir temperature. Maximum rating is the maximum capability at the specified aftercooler infet temperature for the specified fuel at
site altitude and reduced inlet alr tamperature. Lowest load point is the lowest continuous duty operating load allov. ed. No overioad permitted at rating shown.

Far notes information consult page thres.

PREPARED BY: Chris Marley, Access Midstream
Data generated by Gas Engine Rating Pro Version 5.01.00
Ref. Data Set DM8800-07-001, Printed 13Jan2015

152

Page 1 of 4



G35163 GAS ENGINE SITE SPECIFIC TECHNICAL DATA CATERPILLAR’

GAS COMPRESSION APPLICATION Miller CF 1/13/15

Engine Power vs. Inlet Air Temperature
Data rapresents ‘emperature sweep at 500 tanc 1400 pm

1400 s 1400
1200 « = 1200 Max Crntinuas Fowes 7s.
<1 — Ypeed Capabiliy
5 1000 o = 1000 far Sita Conditions
o - ‘
5 800 - Ne Katlrg Avellabie
o Range for Sle Cordittons
- go0
& 400 [ Contirunus Dperating
5 | Range for Ste Conditfons

280 -
Low Load Intermitert

Dperding Range

70 8 90 100 10 120
Alr Temperature, *F

Engine Power vs. Engine Speed

Diala rapresenis spoad ewssn aiSD RBASTT°F

1400 =
1200 - May Continious Powas e
g e Spnet; Capet ity
3 1060 « for Site Conditions
£ 200+ No Rating Avzilable
a . Rangs for 52 Conditions
& 600
) ] . . '
g Contiruous D pemting
L%' 400 Raigge fin Sl Co ndlBoir
200
Low Load Irkarmitent
1] ] Cperating Range
1060 1100 1150 =200 1260 1300 350 1400

Engine Spead (rpr}

Engine Torque vs. Engine Speed
Data represents spesd sweep atH00 fand 77 °F

500 5500
?égg | Wooe Cortipuntie Torgue ve.
2 e SpERd Capabilily
w‘;ggg for Sie Coneitions
23000 7] NoRaling Axailahie
;E 2500 - | Rangsfor Sie Corditions
]
= ?Jﬁﬂ Cantinuous Operaling
= 1333 __ | Rangefor Ste Corvifons
500 Low Lead Infermitiznt
1] Operzing Range

-1C-50 11040 1150 1200 1250 1300 1350 1404
Engine Speed (pm)

Note: At site conditions of 500 ft and 77°F inlet air temp., constant torque can be maintained down fo 1050 rpm.
The minimum speed for loading at these conditions is 1050 rpm.

PREPARED BY: Chris Marley, Access Midstream
Data generated by Gas Engine Rating Pro Version 5.01.00
Ref. Data Set DM8800-07-001, Printed 13Jan2015 153 Page 2 of 4



G3b1 6 B GAS ENGINE SITE SPECIFIC TECHNICAL DATA
GAS COMPRESSION APPLICATION Miller CF 1/13/15
NOTES

1. Engine rating is with two engine driven water pumps. Tolerance [s & 3% of full load.
2. Fuel consumptlon tolerance is + 3.0% of full load data.

3. Air flow value is on a 'wet basis. Flow Is a hominal value with a tolerance of + 5 %.

4. Inlet and Exhaust Restrictions must not exceed A& limits based on full load flow rates from the standard technical data sheet.

5. Inlet manifold pressure is a nominal value with a tolerance of £ 5 %.
8. Exhaust temperature Is a nominal value with a tolerance of (+)63°F, (-)54°F.
7. Exhaust flow valua is on a "wet" basis. Flow is a nominal value with a tolerance of 6 %.

8. Emissions data is at engine exhaust flange prior to any after treatment.

CATERPILLAR’

9, Emission values are based on englne operating at steady state conditions. Fuel methane number cannot vary more than % 3. Values listed are higher than nominal levels to allow
for instrumentation, measurement, and engine-to-engine variations. They Indicate "Not to Exceed" values. THC, NMHC, and NMNEHC do not include eldehydes. An oxidatlon

catalyst may be required to meet Federal, State or local CO or HC requirements.
10. VOCs - Volatile organic compounds as defined in US EPA 40 CFR &0, subpart JJJJ

11. Exhaust Oxygen level is the result of adjusting the engine to operate at the specified NOx level. Tolerance is £ Q.5.

12. Heat rejection values are nominal, Tolerances, based on treated water, are + 10% for Jacket water circuit, + 50% for radiation, £ 20% for lube oll elrcult, and £ 5% for aftercooler

circuit.

13. Aftercooler 1eat rejection includes an aftercooler heat rejection factor for the site elevation and inlet air temperature specified. Aftercooler heat rejection values at part [oad are

for reference only. Do not use part load data for heat exchanger sizing.

14, Cooling system sizing criteria are maximum circuit heat rejection for the site, with applied folerances.

PREPARED BY: Chris Marley, Access Midstream
Data generated by Gas Engine Rating Pro Version 5.01.00
Ref. Data Set DMB800-07-001, Printed 13Jan2015 154
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Constituent Abbrev Mole % Norm
Water Vapor H20 0.0000 0.0000
Methane CHé4 86.9600 86.9600
Ethane C2H6 9.6260 9.6960
Propane C3H8 1.9850 1.8890
Isobutane is0-C4H10 0.2480 0.2480
Norbutane nor-C4H10 0.3880 0.3680
Isopentane iso-C5H12 0.0940 0.0940
Norpentane nor-C5H12 0.0680 0.0680
Hexane CEH14 0.1050 0.1050
Heptane C7H16 0.0000 0.0000
Nitrogen N2 0.2960 0.2960
Carbon Dioxide co2 0.1760 0.1760
Hydrogen Sulfide H2S 0.0000 0.0000
Carbon Monoxide co 0.0000 0.0000
Hydrogen Hz2 0.0000 0.0000
Oxygen 02 0.0000 0.0000
Helium HE 0.0000 0.0000
Neopentane neo-C5H12 0.0000 0.0000
Octane CsH18 0.0000 0.0000
MNonane CoH20 0.0000 0.0000
Ethylene C2H4 0.0000 0.0000
Propylene C3H6 0.0000 0.0000
TOTAL (Volume %) 100.0000 100.0000
CONDITIONS AND DEFINITIONS

Fuel Makeup:
Unit of Measure:

Calculated Fuel Properties
Caterpillar Methane Number:

Lower Heating Value (Btu/scf):
Higher Heating Value (Btu/scf):
WOBBE Index (Btu/scf):

THC: Free Iner Ratio:
Total % Inerts (% N2, CO2, He):
RPC (%) (To 905 Btu/scf Fuel):

Compressibility Factor:
Stoich A/F Ratio (Vol/Vol):
Stoich A/F Ratio (Mass/Mass):

Specific Gravity (Relative to Air):

Specific Heat Constant (K):

Miller CF
English

68.7

1026
1135
1285

210.86
0.47%
100%

0.957
10.68
16.74
0.638
1.297

Caterpillar Methane Number represents the knock resistance of a gaseous fuel. It should be used with the Caterpillar Fuel Usage Guide for the engine and rating 1o determine the rating for the fuel
specified. A Fuei Usage Guide for each rating is included on page 2 of its stendard technical data sheet,

RPC afways applles 1o naturally aspirated (NA) engines, and turbocharaed {TA or LE) engines only when they are derated for altitude and ambient site condifions.

Project specific technlcal data sheets generated by the Caterpillar Gas Engine Rating Pre program take the Caterpillar Methane Number and RPC into account when generating a site rating.

Fuel properties for Btu/scf calculations are at 80F and 14.696 psia.

Caterpillar shall have no llabiity in law or equity, for damages, consequently or otherwise, arlsing from use of pregram and related material or any part theraof.

EUEL LIGUIDS

Field geses, well head gases, and associated gases typically contain kquld water and heavy hydrocerbons entrained in the gas. To prevent detanation and severe damage to the engine, hydrocarben
liquids must not be allowed ta enter the engine fuel system. To remove liquids, a liguid separatar 2nd coalescing filter are recommended, with an automatic drain and collection tank to prevent
contamination of the ground in accordance with local codes and standards,

To avold water condansation in the engine or fuel lines, fimit the relative humidity of water in the fuel to 80% et the minimum fuel aperating temperature.

PREPARED BY: Chris Marley, Access Midstream

Data generated by Gas Engine Rating Fro Verslon 5.01.00

Ref. Data Set DM8800-07-001, Printed 13Jan2015
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Page: 1
GRI-GLYCalc VERSION 4.0 - SUMMARY OF INPUT VALUES

Case Name: Miller Compressor Station - Electric Pump
File Name: C:\Users\hmoseley\Dropbox\Flatrock OKC - Hillary\Access\Miller -
WV\201l4Dec R13 Mod change engines\Miller GLYCalc Electric.ddf

Date: December 15, 2014

DESCRIPTION:

Description: Three identical dehydration units
Gas analysis 9/3/2014
53.8 MMSCFD/15 gpm
Flash tank recycled to stabilizer feed drum,
still wvent condenser/combustion controls

Annual Hours of Operation: 8760.0 nours/yr
WET GAS:
Temperature: 50.00 deg. F
Pressure: 1440.00 psig
Wet Gas Water Content: Saturated
Component Conc.
(vol %)
Carbon Dioxide 0.1760
Nitrogen 0.2960
Methane 86.9600
Ethane 2.6960
Propane 1.9890
Isobutane 0.2480
n-Butane 0.3680
Isopentane 0.0940
n-Pentane 0.0680
n-Hexane 0.0179
Cyclohexane 0.0021
Other Hexanes 0.0404
Heptanes 0.0267
Methyleyclohexane 0.0042
2,2,4-Trimethylpentane 0.0004
Benzene 0.0005
Toluene ¢.0010
Ethylbenzene 0.0001
Xylenes 0.0008
C8+ Heavies 0.0200
DRY GAS:
Flow Rate: 53 .8 MMSCF/day
Water Content: 7.0 lbs. H20/MMSCF
LEAN GLYCOL:
Glycol Type: TEG
Water Content: 1.5 wt% H20
Flow Rate: 15.0 gpm
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Flash Control: Recycle/recompresgion
Temperature: 130.0 deg. F
Pressure: 70.0 psig

REGENERATOR CVERHMEADS CONTRCL DEVICE:

Control Device: Condenser
Temperature: 120.0 deg. F
Pressure: 14 .8 peia

Control Device: Combustion Device

Destruction Efficiency: 95.0 %
Excess Oxygen: 0.0 %
Ambient Air Temperature: 60.0 deg. F
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Page: 1
GRI-GLYCalc VERSION 4.0 - AGGREGATE CALCULATIONS REPORT

Case Name: Miller Compressor Station - Electric Pump
Flle Name: C:\Users\hmoseley\Dropbox\Flatrock OKC - Hillary\Access\Miller -
WV\201l4Dec R13 Mod change engines\Miller GLYCalc_Electxic.ddf

Date: December 15, 2014

DESCRIPTION:
Description: Three identical dehydration units
Gas analysis 9/3/2014
53.8 MMSCFD/15 gpm
Flash tank recycled to stabllizer feed drum,
still vent condenser/combustion controls

annual Hours of Operation: 8760.0 hours/yr

EMISSIONS REPORTS:

Component lbs/hr lbs/day tons/yr
Methane 0.0975 2.341 0.4273
Ethane 0.1743 4.183 0.7634
Propane 0.1087 2.609 0.4762
Isobutane 0.0293 0.703 0.1283
n-Butane C.0663 1.591 0.2504
Isopentane C¢.0186 0.445 0.0813
n-Pentane 0.0200 0.480 0.0877
n-Hexane ¢.0109 0.262 0.0479
Cyclohexane G.0080 0.192 0.0351
Other Hexanes C.0l1l76 0.423 0.0773
Heptanes 0.0318 0.764 0.1395
Methylcyclohexane 0.0154 0.370 0.0675
2,2,4~Trimethylpentane c.0002 0.004 0.0007
Benzene ¢.0210 0.504 0.0920
Toluene 0.0525 1.258 0.2297
Ethylbenzene ©.0038 0.092 0.0168
Xylenes 6.0371 0.891 0.1626
C8+ Heavies 0.0002 0.005 0.0009
Total Emissions 0.7134 17.120 3.1245
Total Hydrocarbon Emissions 0.7134 17.120 3.1245
Total VOC Emissions 0.4415 10.597 1.9339
Total HAP Emissions 0.1255 3.012 0.5497
Total BTEX Emissions 0.1144 2.746 0.5011
UNCONTROLLED REGENERATCR EMISSIONS
Component ibs/hr lbs/day tons/yr
Methane 1.9513 45.831 8.5467
Ethane 2.4882 83.717 15.2784
Propane 2.1825 52,380 9.5593
Isobutane 0.5901 14.164 2.5848
n-Butane 1.3387 32.128 5.8634
Isopentane 0.3802 9.125 1.6652
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n-Pentane
n-Hexane
Cyclohexane
Other Hexanes

Heptanes
Methylcyclohexane
2,2,4-Trimethylpentane
Benzene

Toluene

Ethylbenzene
Xylenes
C8+ Heavies

Total Emiggions

Total Hydrocarbon Emissions
Total VOC Emigsions
Total HAP Emissions
Total BTEX Emissions

FLASH GAS EMISSIONS

OO0 C o
%)
w
ks
[0+]

HoOoOoo
o
[w]
w
oo

9.935
5.634
4,242
8.923

18.371
8.990
0.092

11.537

35.548

3.957
41.692
7.224

394,490

394.4%0
263.941
98.4560
92.734
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Note: Flash Gas Emissions are zero with the
Recycle/recompression control cption.

FLASH TANK OFF GAS

Methane
Bthane
Propane
Isobutane
n-Butane

Isopentane
n-Pentane
n-Hexane
Cyclohexane
Other Hexanes

Heptanes
Methyleycelohexane
2,2,4-Trimethylpentane
Benzene

Toluene

Ethylbenzene
Xvylenes
C8+ Heavies

Total Emissions

Total Hydrocarbon Emissions
Total VOC Emissions
Total HAP Emissions
Total BTEX Emissions

0.0144

0.0009
0.0068%
0.0057

55.8193
8.4986
0.1318
0.0295

[T = SR
S
'_I
~J

.783

COoOO0oWw
=]
w
9]

.346

COMBINED REGENERATOR VENT/FLASH GAS EMISSIONS

Component

lbs/hr

lbs/day
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138.7536
68.5113
21.3673

3.7965
6.5919

1.6294
1.4164
0.4412
0.0790
0.9198

0.6904
0.1307
0.0069
0.0322
0.0631

0.0040
0.0300
0.0248

244.,4886

244 .4886
37.2237
3.5774
0.1294



Methane
Ethane
Propane
Iscbutane
n-Buktane

Isopentane
n-Pentane
n-Hexane
Cyclohexane
Other Hexanes

Heptanes
Methylcyclohexane
2,2,4-Trimethylpentane
Benzene

Toluene

Ethylbenzene
Xylenes
C8+ Heavies

Total Emissions

Total Hydrocarbon Emissions
Total VOC BEmissions
Total HAP Emigsions
Total BTEX Emissions
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COMBINED REGENERATOR VENT/FLASH GAS EMISSICN CONTROL REPORT:

Methane
Ethane
Propane
Igobutane
n-Butane

Isopentane
n-Pentane
n-Hexane
Cyclohexane
Other Hexanes

Heptanes
Methyleyclohexane
2,2,4-Trimethylpentane
Benzene

Toluene

Ethylbenzene
Xylenes
CB8+ Heavies

Total Emissions

Total Hydrocarbon Emisgions
Total VOC Emissions
Total HAP Emissicons
Total BTEX Emissions

Uncontrolled
tens/yr

MNO P wWwWw
S
(431
w
=

aANOPRP e
(=}
\V}
(V3]
[a)}

316.4829
85.3929
18.5463
17.0533
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Controlled

tons/yr

0.0168
0.1626
0.0009

% Reduction



EQUIPMENT REPCRTS:

4

Condenser Cutlet Temperature: 120.00 deg. F
Condenser Pressure: 14.81 psia
Condenser Duty: 5.81le-002 MM BTU/hr
Hydrocarbon Recovery: 0.17 bblis/day
Produced Water: 1.41 bbls/day
Ambient Temperature: 60.00 deg. F
Excess Oxygen: 0.00 %
Combustion Efficiency: 95.00 %
Supplemental Fuel Regquirement: 5.81le-002 MM BTU/hr
Component Emitted Destroyed
Methane 5.00% 95.00%
Ethane 5.00% 95.00%
Propane 4.98% 95.02%
Iscbutane 4.96% 95.04%
n-Butane 4.95% 95.05%
Isopentane 4 _88% 95.12%
n-Pentane 4.,84% 95.16%
n-Hexane 4.65% 95.35%
Cyclohexane 4.53% 95.47%
Other Hexanes 4.,75% 95.25%
Heptanes 4.16% 95.84%
Methylcyclohexane 4.11% 95.89%
2,2,4-Trimethylpentane 4.16% 95.84%
Benzene 4.37% 95.63%
Toluene 3.54% 96.46%
Ethylbenzene 2.33% 97.67%
Xylenes 2.14% 97.86%
C8+ Heavies 0.07% 99.93%

ABSORBER

NOTE: Because the Calculated Absorber Stages was below the minimum
allowed, GRI-GLYCalc has set the number of Absorber Stages to 1.25

and has calculated a reviged Dry Gas Dew Point.

Calculated Absorber Stages: 1.25
Calculated Dry Gas Dew Point: 0.30 lbs. H20/MMSCF
Temperature: 50.0 deg. F
Pressure: 1440.0 psig
Dry Gas Flow Rate: 53,8000 MMSCF/day
Glycol Losses with Drxy Gas: 0.6416 1b/hr
Wet Gas Water Content: Saturated
Calculated Wet Gas Water Content: 9.92 1bs. H20/MMSCF
Calculated Lean Glycol Recirc. Ratio: 41.73 gal/lb H20
Remaining  Absorbed
Component in Dry Gas in Glyceol
Water 3.01% 96.99%
Carbon Dioxide 99.30% 0.70%
Nitrogen 99.94% 0.06%



Methane
Ethane

Propane
Iscbutane
n-Butane
Iscpenktane
n-Pentane

n-Hexane
Cyclohexane

Other Hexanes
Heptanes
Methylecyclohexane

2,2,4-Trimethylpentane
Benzene

Toluene

Ethylbenzene

Xylenes

C8+ Heavies

Page:

99.96% 0.04%
99.89% 0.11%
99.86% 0.14%
99.83% 0.17%
99.78% 0.22%
99.81% 0.15%
99.75% 0.25%
99.63% 0.37%
98.14% 1.86%
99.72% 0.28%
99.42% 0.58B%
98.34% 1.66%
99.80% 0.20%
78.86% 21.14%
72.54% 27.46%
73.58% 26.42%
65.25% 34.75%
99.85% 0.15%

5

FLASH TANK
Flash Control: Recycle/recompression
Flash Temperature: 130.0 deg. F
Flagh Pressure: 70.0 psig
Left in Removed in
Component Glyceol Flash Gas
Water 99.96% 0.04%
Carbon Dioxide 41.51% 58.49%
Nitrogen 5.75% 94.25%
Methane 5.80% 94.20%
Ethane 18.23% 81.77%
Propane 30.91% 69.09%
Isobutane 40.51% 59.49%
n-Butane 47 .08% 52.92%
Tsopentane 50.79% 49.21%
n-Pentane 56.36% 43.64%
n-Hexane 70.13% 29.87%
Cyclohexane 91.04% 8.56%
Other Hexanes 64.27% 35.73%
Heptanes 83.01% 16.99%
Methyleyclohexane 92.92% 7.08%
2,2,4-Trimethylpentane 71.35% 28.65%
Benzene 98.57% 1.43%
Toluene 99.11% 0.89%
Ethylbenzene 99.50% 0.50%
Xylenes 99.66% 0.34%
C8+ Heavies 98.37% 1.63%
REGENERATOR
No Stripping Gas used in regenerator.
Remaining Distilled
Component in Glycol Overhead
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Water

Carbon Dioxide
Nitrogen
Methane

Ethane

Propane
Isobutane
n-Butane
Ieocpentane
n-Pentane

n-Hexane
Cyclohexane

Other Hexanes
Heptanes
Methylcyclchexane

2,2,4-Trimethylpentane
Benzene

Toluene

Ethylbenzene

Xylenes

C8+ Heavies

STREAM REPORTS:

.89%

B OH WO

[y
MO U

Y
V]

cCoooo
o
[=]
o

L71%
.51%
.56%
.60%
.30%

.10%
.07%
L97%
.46%
.96%

.20%

6

50.00 deg. F
1454.70 psia
2.,24e+006 scfh

Temperature:
Pressure:
Flow Rate:

Component

Water

Carbon Dioxide
Nitrogen
Methane
Ethane

Propane
I=sobutane
n-Butane
Isopentane
n-Pentane

n-Hexane
Cyclohexane

Other Hexanes
Heptanes
Methylcyclohexane

2,2,4-Trimethylpentane
Benzene

Toluene

Ethylbenzene

Xylenes

C8+ Heavies

Conc.
{(vol%)
2.0%e-002
1.76e-001
2.%6e-001
B8.65%e+001
9.69e+000

1.589e+000
2.48e-001
3.68e-001
2.40e-002
&.80e-002

1.79e-002
2.10e-003
4.04e-002
2.67e-002
4.20e-003

%2.00e-004
5.00e-004
1.00e-003
1.00e-004
8.00e-004

2.00e-002

Loading
(1b/hx)
2.22e+001
4 58e+002
4.90e+002
8.24e+004
1.72e+004

.18e+003
.52e+002
.26e+003
.01e+002
.90e+002

N = oWd

.12e+001
.04e+001
.06e+002
.58e+002
. 44e+001

BN W

2.70e+000
2.31e+000
5.45e+000
6.28e-001
5.02e+000

2.01e+002



Page: 7

Total Components 100.00 1.09e+0Q0C5
DRY GAS STREAM
Temperature: 50.00 deg. F
Pressure: 1454.70 psia
Flow Rate: 2.24e+006 scfh
Component Conc. Loading

(vol%} {1b/hx)

Water 6.29%e-004 6.70e-001

Carbon Dioxide 1.75e-001 4.55e+002
Nitrogen 2.96e-001 4.90e4+002

Methane 8.70e+001 8.24e+004

Ethane 2.62e+000 1.72e+004

Propane 1.2%e+000 5.18e+003

Isobutane 2.48e-001 8.50e+002
n-Butane 3.67e-001 1.26e+003
Isopentane 9.35e-002 4.00e+002
n-Pentane 6.7%9e-002 2.89%e+002
n-Hexane 1.78e-002 5.08e+001
Cyclohexane 2.06e-003 1.03e+001

Other Hexanes 4.03e-002 2.05e+002
Heptanes 2.66e-002 1.57e+002
Methylcyclcochexane 4.13e-003 2.40e+001
2,2,4-Trimethylpentane 3.9%e-004 2.70e+000
Benzene 3.9%4e-004 1.82e+000

Toluene 7.26e-004 3.95e+000
Ethylbenzene 7.36e-005 4.62e-001
Xylenes 5.22e-004 3.28e+000

C8+ Heavieg 2.00e-002 2.0le+002

Total Components 100.00 1.09e+005
LEAN GLYCOL STREAM
Temperature: 50.00 deg. F
Flow Rate: 1.50e+001 gpm
Component Conc. Loading
{(wt%) (1b/hr)
TEG 9.85e+001 8.32e+003
Water 1.50e+000 1.27e+002
Carbon Dioxide 3.792-012 3.20e-010
Nitrogen 3.23e-013 2,73e-011
Methane 1.34e-017 1.13e-015
Ethane 1.07e-007 9.03e-006
Propane 3.40e-009 2.87e-007
Iscbutane 5.18e-010 4£.37e-008
n-Butane 8.35e-010 7.05e-008
Izopentane 4.48e-005 3.78e-003

n-Pentane 4.3%e-005 3.70e-003
n-Hexane 2.00e-005 1.69e-003
Cyclohexane 7.63e~005 6.44e-003
Other Hexanes 6.96e-005 5.88e-003
Heptanes 5.49e-005 4.64e-003

Methyleyclohexane 2.00e-004 1.68e-002
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2,2,4-Trimethylpentane
Benzene

Toluene

Ethylbenzene

Xylenes
C8+ Heavies

Total Components

RICH GLYCOL STREAM

.72e-007
.04e-004
.52e-003
.28e-004

.06e-003
.95e-004

8.21e-005
2.57e-002
1.28e-001
1.923e-002

2.5%-001
4.18e-002

Page:

Temperature: 50.00 deg. F
Pressure: 1454 .70 psia
Flow Rate: 1.52e+001 gpm

NOTE: Stream has more than one phase.

Component

Water

Carbon Dioxide
Nitrogen
Methane

Ethane
Propane
Isobutane
n-Butane
Isopentane

n-Pentane
n-Hexane
Cyclohexane
Other Hexanes
Heptanes

Methylcyclohexane
2,2,4-Trimethylpentane
Benzene

Toluene

Ethylbenzene

Xyleneg
C8+ Heavies

Total Components

FLASH TANK OFF GAS STREAM

. 74e+001
. 74e+000
.75e-002
.20e-003
.94e-001

R oW oWpRoN

B OO

Conc.
(wt%)

.24e-001
.27e-002
.7le-002
.33e-002
.B5e-003

.682-003
.95e-003
.36e-003
.88e-003
.0%e-002

.53e-003
.41=-005
.02e-003
.80e-002
.172-003

.34e-002
.08e-003

Loading
(lb/hr)
8.32e+003
1.48e+002
3.20e+000
2.73e-001
3.36e+001

.91e+001
.06e+000
.46e+000
.84e+000
.56e-001

~NI N

.41e-001
.37e-001
.01e-001
.88e-001
.28e-001

WUl N W

.21e-001
.47e-003
.14e-001
.62e+000
.85e-001

H oo

2.00e+000
3.49e-001

Temperature: 130.00 deg. F
Pressure: 84.70 psia
Flow Rate: 1.03e+003 scfh

Component

Water

Carbon Dioxide
Nitrogen
Methane
Ethane

Bropane
Iscbutane

.08e-001
.57e+000
.38e-001
. 27e+001
.91e+001

Conce.
(vol%)

.07e+000
.4%e-001
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Loading
(1b/hr)
5.31e-002
1.87e+000
2.58e-001
3.17e+001
1.56e+001

4 _88e+000
8.67e-001
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n-Butane
Isopentane
n-Pentane

n-Hexane
Cyclohexane

Other Hexanes
Heptanes
Methylcyclohexane

2,2,4-Trimethylpentane
Benzene

Toluene

Ethylbenzene

Xylenes

C8+ Heavies

Total Components

FLASH TANK GLYCOL STREAM

.53e-001
.90e-001
.65e-001

[T

.30a-002
.8%e-003
.97e-002
.7%e-002
.12e-002

= noe =

.05e-004
.46e-003
.75e-003
.20e-004
.38e-003

Nwnwn

1.23e-003

.50e+000
.72e-001
.23e-001

Wi

.01le-001
.80e-002
.10e-001
.58e-001
.98e-002

NN R

.57e-003
.35e-003
.44e-002
.22e-004
.86e-003

[ Vel RN I o

5.69e-003
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130.00 deg. F
1.51e+001 gpm

Temperature:
Flow Rate:

Component

Water

Carbon Dioxide
Nitrogen
Methane

Ethane
Propane
Isobutane
n-Butane
Isopentane

n-Pentane
n-Hexane
Cycloheitane
Other Hexanes
Heptanes

Methylcyclohexane
2,2,4-Trimethylpentane
Benzene

Toluene

Ethylbenzene

Xylenes
C8+ Heavies

Total Components

FLASH GAS EMISSIONS

9.80e+001
1.75e+000
1.57e-002
1.85e-004
2.30e-002

4,11e-002
2.57e-002
6.96e-003
1.58e-002
4.53e-003

4.92e-003
2.79e-003
2.16e-003
4.45e-003
9.08e-003

4.61e-003
4.61e-005
5.97e-003
1.90e-002
2.17e-003

2.35e-002
4.04e-003

Loading
{1b/hr)
8.32e+003
1.48e+002
1.33e+000
1.57e-002
1.95e+000

3.49e+000
2.18e+000
5.90e-001
1.34e+000
3.84e-001

.18e-001
.36e-001
.83e-001
.78e-001
.70e-001

W D

3.91e-001
3.91e-003
5.06e-001
1.61e+000
1.84e-001

2.00e+000
3.43e-001

Control Method:

Control Efficiency: 100.00

Note:

Recycle/recompression

Flash Gas Emissions are zero with the

Recycle/recompression control option.
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REGENERATOR OVERHEADS STREAM

212.00 deg. F
14.70 psia
6.15e+002 scfh

Temperature:
Pregsure:
Flow Rate:

Component

Water

Carbon Dioxide
Nitrogen
Methane
Ethane

Propane
Isobutane
n-Butane
Isopentane
n-Pentane

n-Hexane
Cyclohexane

Other Hexanes
Heptanes
Methylcyclohexane

2,2,4-Trimethylpentane
Benzene

Toluene

BEthylbenzene

Xylenes

C8+ Heavies

Total Components

CONDENSER PRODUCED WATER STREAM

Conc.
(vol%)
7.38e+001
1.86e+000
3.46e-002
7.51e+000
7.16e+000

. 06e+000
.27e-001
.42e+000
.25e-001
.54e~001

Wi - oy

.68e-001
.30e-001
.66e-001
.72e-001
.36e-001

SRS Ny

.07e-003
.80e-001
.92e-001
.59e-002
.01e+000

Wi wN

1.09e-001

Loading
(1b/hx)
2.15e+001
1.33e+000
1.57e-002
1.95e+000
3.4%e+000

2.18e+0G00
5.90e-001
1.34e+000
3.80e-001
4.14e-001

.35e-001
.77e-001
.72e-001
.65e-001
.75e-001

[SVRES R VIR o V]

.82e-003
,81le-001
.48e+000
.65e-001
. 74e+000

HERER®S W

3.01le-001

120.00 deg. F
4.11e-002 gpm

Temperature:
Flow Rate:

Component

Water

Carbon Dioxide
Nitrogen
Methane
Ethane

Propane
Isobutane
n-Butane
Isopentane
n-Pentane

n-Hexane
Cyclohexane

Other Hexanes
Heptanes
Methylcyclohexane

2,2,4-Trimethylpentane
Benzene

Toluene

Ethylbenzene

.00e+002
.83e~-003
.80e-006
.31le-004
.75e-004

.62e-004
.25e-005
.48e-004
.89e-005
.66e-005

[T S|

.56e-005
.06e-004
.33e-005
.14e-005
.73e-005

Wk WD

.38e-007
.84e-003
.6le-002
.8%e-004

[+ BN
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Loading
(1b/hr)
2.06e+00L
1.20e-003
3.70e-007
8.87e-005
1.80e-004

1.16e-004
1.70e-005
5.10e~005
1.01e-0035
1.17e-005

5.27e-006
2.18e-005
6.86e-006
8.52e-006
2.00e-005

2.85e-008
1.61e-003
3.32e-003
1.83e-004

999548.
58.
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Xylenes 1.19e-002 2.45e-003 119.
CB+ Heavies 1.73e-007 3.56e-008 0.
Total Components 100.00 2.06e+001L 1000000.

CONDENSER RECOVERED OIL STREAM

Temperature: 120.00 deg. F
Flow Rate: 5.09e-003 gpm

Component

Water

Carbon Dilioxide
Nitrogen
Methane

Ethane

Propane
Isobutane
n-Butane
Isopentane
n-Pentane

n-Hexane
Cyclchexane

Other Hexanes
Heptanes
Methyleyclohexane

2,2,4-Trimethylpentane
Benzene

Toluene

Ethylbenzene

Xylenes

8+ Heavies

Total Components

CONDENSER VENT STREAM

120.00 deg. F
14.81 psia
1.73e+002 scfh

Temperature:
Pressure:
Flow Rate:

Component

Water

Carbon Dioxide
Nitrogen
Methane

Ethane

Propane
Isocbutane
n-Butane
Isopentane
n-Pentane

n-Hexane
Cyclohexane
Other Hexanes

Conc.
(wt%)
4 54e-002
2.37e-002
1.66e-004
1.20e-002
1.02e-001

3.62e-001
1.94=-001
5.87«-001
4.15e-001
6.31e~-001

7.50e-001
7.62e-001
8.76e-001
5.94e+000
3.07e+000

2.95e-002
2.74e+000
1.98e+001
4 .06e+000
4 .59e+001

1.37e+001

1.15e+001
6.61e+000
1.23e-001
2.67e+001
2.54e+001

1.08e+001
2.21e+000
5.00e+000
1.13e+000
1.22e+000

5.56e-001
4.17e-001
8.97e-001
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T.oading
{l1b/hr)
95.83e-004
5.13e-004
3.60e-006
2.59%9e-004
2.36e-003

.B4e-003
.19e-003
.27e-002
.98e-003
.36e-002

H oo b <]

.62e-002
.65e-002
.8%e-002
.28e-001
.64e-002

O HPR

.3%e-004
.92e-002
.2%e-001
.79e-002
.92e-001

oo ;Y

2.97e-001

Loading
(1b/hr)
9.47e-001
1.33e+000
1.57e-002
1.95e+000
3.49%e+000

2.17e+000
5.86e-001
1.33e+000
3.71e-001
4 .00e-001

2.19%9e-001
1.60e-001
3.53e-001



Heptanes
Methylcyclohexane

2,2,4-Trimethylpentane
Benzene

Toluene

Ethylbenzene

Xylenes

C8+ Heavies

Total Components

COMBUSTION DEVICE OFF GAS STREAM

1.39e+000
6.88e-001

6.11e-003
1.18e+000
2.50e+000
1.59e-001
1.53e+000

5.43e-003

6.37e-001
3.08e-001

3.1%e-003
4,20e-001
1.05e+000
7.68e-002
7.43e-001

4.22e-003

Page:

1000.00 deg. F
14.70 psia
7.08e+000 scfh

Temperature:
Pressure:
Flow Rate:

Component

Methane
Ethane
Propane
Iscbutane
n-Butane

Igopentane
n-Pentane
n-Hexane
Cyclohexane
Other Hexanes

Heptanes
Methylcyclohexane
2,2,4-Trimethylpentane
Benzene

Toluene

Ethylbenzene
Xylenes
CB+ Heavies

Total Components

CONDENSER CONTROL CURVE DATA REPORT:

3.26e+001
3.11e+001
1.32e+001
2.70e+000
6.12e+000

1.38e+000
1.4%e+000
6.80e-001
5.11le-001
1.10e+000

1.70e+000
8.41=-001
7.48e-003
1.44e+000
3.05e+000

1.94e-001
1.88e+000
6.64e-003

Loading
{1b/hr}
9.75e-002
1.74e-001
1.09%e-001
2.93e-002
6.63e-002

1.86e-002
2.00e-002
1.09e-002
8.01=e-003
1.76&-002

3.18e-002
1.54e-002
1.5%e-004
2.10e-002
5.25e-002

3.84e-003
3.71le-002
2.11e-004

12

Note: Condenser curves computed for
EXTRAPOLATE BEYOND THIS RANGE!

the range

Temp (F) BTEX Total HAP
40.0 94 .47 93.0%
45.0 93.38 91.80
50.0 92.03 90.25
55.0 90.55 88.60
60.0 88.86 86.73
65.0 86.93 84.63
70.0 84.74 82.29
75.0 82.24 79.66
8¢.0 79.42 76.74

inl

40.0 F <= T <= 170.0 F. DO NOT
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85.0 76.23 73.49 38.81

0.0 72.65 62.87 36.45

85.0 68.62 65.86 33.98
100.0 64.11 61.41 31.37
105.0 59.09 56.50 28.64
110.0 53.51 51.08 25.77
115.0 47.35 45,13 22.76
120.0 40.62 38.67 19.63
125.0 33.44 31.80 16.43
130.0 26.62 25.29 13.48
135.0 19.52 18.54 10.47
140.0 13.33 12.66 7.84
145.0 8.56 8.12 5.73
150.0 5.16 4.920 4.05
155.0 2.64 2.50 2.48
160.0 0.76 0.72 .81
165.0 0.089 0.08 0.03
170.0 0.07 0.07 0.03

ANNUAL ATR-CCOOLED CCNDENSER PERFORMANCE
Nearest Site for Air Temperature Data: Elkins, WV

Ambient Air

Dry Bulb
Temperature Condenser Outlet
(deg. F) Freguency (%) Temperature (deg. F)
<=50 49.57 <=70
51-55 8.52 71-75
56-60 9.28 76-80
61-65 10.35 81-85
66-70 8.85 86-90
71-75 6.15 91-95
76-80 4.62 96-100
81-85 2,09 101-105
B6-90 0.52 106-110
91-85 0.06 111-115
96-1.00 0.00 116-120
>100 0.00 »120

Condenser outlet temperature approach to ambient: 20.00 deg. F

Annual air-cooled condenser emissions and control efficiency:

Uncontrolled Contrelled

emissions emissions % Control

tong/year tong/vear
Benzene 2.106 1.076 48.88
BTEX 16.924 3.483 79.42
Total HAP 17.969 4.161 76.84
voC 48.169 28.224 41 .41
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GRI-CLYCale VERSION 4.0 - SUMMARY OF INPUT VALUES

Case Name: Miller Compressor Statlon - Gas Pump
File Name: C:\Uzers\hmoseley\Dropbox\Flatrock OKC - Hillary\bccess\Miller
WV\2014Dec R13 Mod change engines\Miller GLYCalc_Gas.ddf

Date: December 15, 2014

DESCRIPTION:

Description: Three identical dehydration units
Gas analysis 9/3/2014
53.8 MMSCFD/15 gpm
Flash tank recycled to stabilizer feed drum,
gti11 vent condenser/combustion controls

Annual Hours of Operatiom: 8760.0 hours/yr
WET GAS:
Temperature: 50.00 deg. F
Pregsure: 1440.00 psig
Wet Gas Water Content: Saturated
Component Conc.
(vol %)
Carbon Dioxide 0.1760
Nitrogen 0.2960
Methane 86.9600
Ethane 9.6960
Propane 1.9890
Isobutane 0.2480
n-Butane 0.3680
Iscpentane 0.0540
n-Pentane 0.0680
n-Hexane 0.0175
Cyclohexane 0.0021
Other Hexanes 0.0404
Heptanes 0.0267
Methylcyclohexane 0.0042
2,2,4-Trimethylpentane 0.0004
Benzene 0.0005
Toluene 0.001L0
Ethylbenzene 0.0001
Xylenes 0.0008
C8+ Heavies 0.0200
DRY GAS:
Flow Rate: 53.8 MMSCF/day
Water Content: 7.0 lbs. H20/MMSCF

LEAN GLYCOL:

Glycol Type: TEG
Water Content: 1.5 wt% H20
Flow Rate: 15.0 gpm
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PUMP
Glycol Pump Type: Gas Injection
Gas Injection Pump Volume Ratio: 0.080 acfm gas/gpm glycel
FLASH TANK:

Flash Control: Recycle/recompression

Temperature: 130.0 deg. F
Pressure: 70.0 psig

REGENERATOR OVERHEADS CONTROL DEVICE:

Control Device: Condenser
Temperature: 120.0 deg. F
Pressure: 14.8 psia

Control Device: Combusticn Device

Degstruction Efficiency: 95.0 %
Excegs Oxygen: 0.0 %
ambient Alr Temperature: 60.0 deg. F
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CRI-GLYCalc VERSION 4.0 - AGGREGATE CALCULATIONS REPORT

Cage Name: Miller Compressor Station - Gas Pump
File Name: C:\Users\hmoseley\Drcpbox\Flatrock OKC - Hillary\Accese\Miller -
Wv\20l14Dec R13 Mod change engines\Miller GLYCalc Gas.ddf

Date: December 15, 2014

DESCRIPTION:
Description: Three identical dehydration units
Gas analysis 9/3/2014
53.8 MMSCFD/15 gpm
Flash tank recycled to stabilizer feed drum,
still vent condenser/combustion controls

Annual Hours of Operation: 8760.0 hours/yr

EMISSIONS REPORTS:

Component lbs/hr lbs/day tons/vyx
Methane 0.1139 2.733 0.4587
Ethane 0.0974 2.337 0.4265
Propane 0.0598 1.436 0.2621
Isobutane 0.0155 0.371 0.0677
n-Butane 0.0318 0.764 0.1394
Isopentane 0.0104 0.250 0.0456
n-Pentane 0.0101 0.242 0.0442
n-Hexane 0.0057 0.137% 0.0250
Cyclohexane 0.0047 0.112 0.0205
Other Hexanes 0.0054 0.227 0.0413
Heptanes 0.0178 0.427 0.0780
Methylcyclchexane 0.00954 0.226 0.0413
2,2,4-Trimethylpentane 0.0001 0.003 0.0005
Benzehe 0.0165 0.396 0.0723
Toluene 0.0366 0.878 0.1602
Ethylbenzene 0.0022 0.056 0.0102
Xylenes 0.0223 0.535 0.0977
C8+ Heavies 0.00Q04 0.008 0.0015
Total Emissions D.4641 11.139 2.0328
Total Hydrocarbon Emissions 0.4641 11.139 2.0328
Total VOC Emissions 0.2529 6.069 1.1076
Total HAP Emissions 0.0835 2.005 0.3659
Total BTEX Emissions 0.0777 1.865 0.3404

UNCONTROLLED REGENERATOR EMISSIONS

Component ibs/hr lba/day tons/yr
Methane 2.2779 54.670 9.9773
Ethane 1.9509 46.821 8.5449
Propane 1.2068 28.964 5.2859
Isobutane 0.3140 7.536 1.3753
n-Butane 0.6505 15.612 2.8491
Tasopentane 0.2199 5.276 0.9628



n-Pentane 0.2156 5.173

n-Hexane 0.1326 3.183

Cyclohexane 0.1148 2.755

Other Hexanes 0.2114 5.073
Heptanes 0.5095 12.228
Methylcyclohexane 0.2762 6.629
2,2,4-Trimethylpentane 0.0032 0.078
Benzene 0.4287 10.289

Toluene 1.3779 33.070

Ethylbenzene 0.15%1 3.820

Xylenes 1.6955 40.693

C8+ Heavies 1.0081 24 .195

Total Emissionsg 12.7527 306.064

Tctal Hydrocarbon Emissions 12,7527 306.064
Total VOC Emissions 8.5238 204.572
Total HAP Emissions 3.7971 91.132
Total BTEX Emissions 3.6613 87.871

FLASH GAS EMISSIONS

Note: Flash Gas Emissions are zerc with the
Recycle/recompression control option.

FLASH TANK OFF GAS

Component 1bs/hr 1bs/day
Methane 392.9925 9431.819
Ethane 92_7717 2226.521
Propane 28.5959 6£86.302
Isobutane 4.8800 117.119
n-Butane 7.7385 185.724
Isopentane 2.2907 54.578
n-Pentane 1.7938 43.051
n-Hexane 0.6028 14.468
Cyclochexane 0.1258 3.020
Other Hexanes 1.2731 30.556
Heptanes 1.1073 26.574
Methylcyclohexane 0.2352 5.644
2,2,4-Trimethylpentane 0.0140 0.336
Benzene 0.0695 1.668
Toluene 0.1415 3.397
Ethylbenzene 0.0094 0.225
Xylenes 0.0705 1.692
C8+ Heavies 0.1818 4.364
Total Emissions 534.8941 12837.458
To-al Hydrocarbon Emissicns 534.8941 12837.458
Total VOC Emissions 49.1299 1179.118
Total HAP Emissions 0.9078 21.786
Total BTEX Emissions 0.2909 6.982

COMBINED REGENERATOR VENT/FLASH GAS EMISSIONS

Component lbs/hr lbs/day
176
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Methane
Ethane
Propane
Isobutane
n-Butane

Tscpentane
n-Pentane
n-Hexane
Cyclohexane
QOther Hexanes

Heptanes
Methylcyclohexane
2,2,4-Trimethylpentane
Benzene

Toluene

Ethylbenzene
Xylenes
C8+ Heavies

Total BEmissions

Total Hydrocarbon Emissions
Total VOC Emissions

Total HAP Emissions

Total BTEX Emissions

0.4641

0.4641
0.2529
0.0835
0.0777

0.0102
0.0977
0.0015

COMBINED REGENERATOR VENT/FLASH GAS EMISSION CONTROL REPORT:

Component

Methane
Ethane
Propane
Isobutane
n-Butane

Iscpentane
n-Pentane
n-Hexane
Cyclohexane
Other Hexamnes

Heptanes
Methylcyclohexane
2,2,4-Trimethylpentane
Benzene

Toluene

Ethylbenzene
Xylenes
C8+ Heavies

Total Emissions

Total Hydrccarbon Emissions
Total VOC Emissions
Total HAP Emigsions
Total BTEX Emissions

Uncontrolled
tong/yr

1731.2842
414.8850
130.5360

22.7496
36.7437
10.9964

.8010

.2212

.0539

.5021

OAHWOo

.0815
.2397
.0755
.1821
.6552

N O]

0.7382
7.7353
5.2120

2398.6928

2358.6928
252.5236
20.6075
17.3108
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Controlled % Reduction

tons/yr

0.1602

0.0102
0.0977
0.0015



EQUIPMENT REPCRTS:

Condenser Outlet Temperature: 120.00 deg. F
Condenser Pressure: 14.81 psia
Condenser Duty: 3.81e-002 MM BTU/hr
Hydrocarbon Recovery: 0.28 bbls/day
Produced Water: 1.40 bbls/day
Ambient Temperature: 60.00 deg. F
Excess Oxygen: 0.00 %
Combustion Efficiency: 85.00 %
Supplemental Fuel Requirement: 3.81le-002 MM BTU/hr
Component Emitted Destroyed
Methane 5.00% 95.00%
Ethane 4.99% 95.01%
Propane 4.96% 95.04%
Isobutane 4.92% 95.08%
n-Butane 4.89% 95.11%
Isopentane 4.74% 85.26%
n-Pentane 4.68% 95_32%
n-Hexane 4,31% $5.69%
Cyclohexane 4.08% 95.92%
Other Hexanes 4.47% 95.53%
Heptanes 3.49% 96.51%
Methylcyclochexane 3.41% 96.59%
2,2,4-Trimethylpentane 3.48% 96.52%
Benzene 3.85% 96.15%
Toluene 2.66% 97.34%
Ethylbenzene 1.46% 58 .54%
Xylenes 1.32% 98.68%
C8+ Heavies 0.03% 99.97%

ABSORBER

NOTE: Because the Calculated Absorber Stages was below the minimum
allowed, GRI-GLY¥Calc has set the numbexr of Absorber Stages to 1.25
and has calculated a revised Dry Gas Dew Point.

Calculated Absorber Stages: 1.25
Calculated Dry Gas Dew Point: 0.30 1lbs. H20/MMSCF
Temperature: 50.0 deg. F
Pressure: 1440.0 psig
Dry Gas Flow Rate: 53.8000 MMSCF/day
Glycol Losses with Dry Gas: 0.6416 lb/hr
Wet Gas Water Content: Saturated
Calculated Wet Gas Water Content: 9.92 1lbs. H20/MMSCF
Calculated Lean Glycol Recirc. Ratio: 41.73 gal/lb H20
Remaining Abgorbed
Component in Dry Gas 1in Glyecol
Water 3.01% 96.99%
Carbon Dioxide 99 .30% 0.70%
Nitrogen 99.94% 0.06%
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Methane 99.96% 0.04%

Ethane 99,89% 0.11%

Propane 99.86% 0.14%

Isobutane 99.83% 0.17%
n-Butane 99.78% 0.22%
Isopentane 99.81% 0.19%
n-Pentane 99.75% 0.25%
n-Hexane 99.63% 0.37%
Cyclohexane 98.14% 1.86%

Other Hexanes 99.72% 0.28%
Heptanes 99.42% 0.58%
Methylcyclohexane 98.34% 1.66%
2,2,4-Trimethylpentane 9%9.80% 0.20%
Benzene 78.86% 21.14%

Toluene 72.54% 27.46%
Ethylbenzene 73.58% 26.42%
Xylenes 65.25% 34.75%

C8+ Heavies 99.85% 0.15%

FLASH TANK
Flash Control: Recycle/reccmpression
Flagh Temperature: 130.0 deg. F
Flagh Pressure: 70.0 psig
Left in Removed in
Component Glycol Flash Gas

Water 99.62% 0.38%

Carbon Dioxide 6.27% 93.73%

Nitrogen 0.57% 99.43%

Methane 0.58% 99.42%

Ethane 2.06% 97.94%

Propane 4.05% 95.95%

Isobutane 6.05% 93.95%

n-Butane 7.75% 92 .25%

Isopentane B.89% 91.11%

n-Pentane 10.89% 89.11%

n-Hexane 18.22% 81.78%

Cyclohexane 49.07% 50.93%

Other Hexanes 14.58% 85.42%

Heptanes 31.71% 68.29%

Methylcyclohexane 55.48% 44.52%

2,2,4-Trimethylpentane 19.14% B0.86%

Benzene 86.73% 13.27%

Toluene 91.41% 8.59%

Ethylbenzene 95.00% 5.00%

Xylenes 96 .52% 3.48%

CB+ Heavies 85.24% 14.76%

REGENERATOR

No Stripping Gas used in regenerator.

Remaining Distilled
Component in Glycol Overhead
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Water

Carbon Dioxide
Nitrogen
Methane
Ethane

Propane
Isobutane
n-Butane
Isopentane
n-Pentane

n-Hexane
Cyclohexane
Other Hexanes
Heptanes
Methylcyclohexane

2,2,4-Trimethylpentane
Benzene

Toluene

Ethylbenzene

Xylenes

C8+ Heavies

STREAM REPORTS:

100.
100.
100.
98.
98.

00%
00%
00%
31%
31%

.74%
.69%
.30%
L10%
.25%

.52%
.35%
.48%
.21%
LTT%

.02%

6

50.00 deg. F
1454 .70 psia
2.24e+006 sefh

Temperature:
Presgsure:
Flow Rate:

Component

Water

Carbon Dioxide
Nitrogen
Methane
Ethane

Propane
Ischbutane
n-Butane
Iscpentane
n-Pentane

n-Hexane
Cyclohexane

Other Hexamnes
Heptanes
Methylcyclohexane

2,2,4-Trimethylpentane
Benzene

Toluene

Ethylbenzene

Xylenes

C8+ Heavies

Conc.

(vol%)
2.09e-002
1.76e-001
2.96e-001
8.659e+001
9.6%2e+000

.99e+000
.48e-001
.68e-001
.40e-002
.B80e-002

YW W

.79e-002
.10e-003
.04e-002
.67e-002
.20e-003

B b b M

.00e-004
.00e-004
.00e-003
.00e-004
.00e-004

[Py

2.00e-002

Leoading
{(1b/hr)
2.22e+001
4 .58e+002
4.90e+002
8.24e+004
1.72e+004

5.18e+003
§.52e+002
1.26e+003
4.01le+002
2.90e+002

9.12e+001
1.04e+001
2.06e+002
1.58e+002
2.44e+001

2.70e+000
2.31e+000
5.45e2+000
6.28e-001
5.02e+000

2.01e+002



Total Components

DRY GAS STREAM

50.00 deg. F
1454.70 psia
2.24e+006 scfth

Temperature:
Pressure:
Flow Rate:

Component

Water

Carbon Dioxide
Nitrogen
Methane
Ethane

Propane
Isobutane
n-Butane
Isopentane
n-Pentane

n-Hexane
Cyclchexane

Other Hexanes
Heptanes
Methylcyclohexane

2,2,4-Trimethylpentane
Benzene

Toluene

Ethylbenzene

Xylenes

C8+ Heavies

Total Components

LEAN GLYCOL STREAM

50.00 deg. F
1.50e+001 gpm

Temperature:
Flow Rate:

Component

Watexr

Carbon Dioxide
Nitrogemn
Methane

Ethane
Propanes
Isobutane
n-Butane
Isopentane

n-Pentane
n-Hexane
Cyclohexane
Other Hexanes
Heptanes

Methylcyclohexane

100.00

Conc.
(vol%)
6.29e-004
1.75e-001
2.96e-001
8.70e+001
9.6%e+000

1.99e+000
2.48e-001
3.67e-001
9.3%e-002
6.7%9e-002

1.78e~-002
2_06e-003
4.03e-002
2.66e-002
4.13e-003

3.9%9e-004
3.94e-004
7.26e-004
7.36e-005
5.22e-004

2.00e-002

9.85e+001
1.50e+000
3.7%e-012
3.23e-013
1.34e-017

1.07e-007
3.40e-009
5.18e-010
B.35e-010
4 .,48e-005

4 _39e-005
2.00e-005
7.63e-005
6.96e-005
5.4%e-005

2.00e-004
181

1.09e+005

Loading
{1b/hx)
6.70e-001
4 .55e+002
4.,90e+002
8.24e+004
1.72e+004

5.18e+003
8.50e+002
1.26e+003
4.00e+002
2.89e+002

9.08e+001
1.03e+001
2.05e+002
1.57e+002
2.40e+001

2.70e+000
1.82e+000
3.95e+000
4 .62e-001
3.28e+000

2.01e+002

Loading
{(1b/hr}
8.32e+003
1.27e+002
3.20e-010
2.73e-011
1.13e-015

9.03e-006
2.87e-007
4.37e-008
7.05e-008
3.78e-003

3.70e-003
1.69e-003
6.44e-003
5.88e-003
4.64e-003

1.68e-002



2,2,4-Trimethylpentane
Benzene

Toluene

Ethylbenzene

Xvlenes
C8+ Heavies

Total Components

RICH GLYCOL AND PUMP GAS STREAM

9.72e-007
3.04e-004
1.52e-003
2.28e-004

3.06e-003
4.95¢-004

8.21e-005
2.57e-002
1.28e-001
1.93e-002

.59e-001
.18e-002

Page:

50.00 deg. F
1454.70 psia
L.63e+001 gpm

Temperature:
Pressure:
Flow Rate:

NOTE: Stream has more than one phase.

Component

Water

Carbon Dioxide
Nitrogen
Methane

Ethane
Propane
Isobutane
n-Butane
Isopentane

n-Pentane
n-Hexane
Cyclohexane
Other Hexanes
Heptanes

Methylcyclohexane
2,2,4-Trimethylpentane
Benzene

Toluene

Ethylbenzene

Xylenes
C8+ Heavies

Total Components

FLASH TANK OFF GAS STREAM

Conc.
(wt%)
9.22e+001
1.64e+000
5.78e-002
2.69e-002
4 ,38e+000

1.05e+000
3.30e-001
5.76e-002
9.30e-002
2.79e-002

2.23e-002
8§.17e-003
2,74e-003
1.65e-002
1.80e-002

5.86e-003
1.92e-004
5.81e-003
1.83e-002
2.08e-003

2.24e-002
1.37e-002

Loading
(1b/hr)
8.32e+003
1.48e+002
5.21e+000
2.42e+000
3.95e+002

9.47e+001
2.98e+001
5.1%e+000
8.39%9e+000
2.51e+000

2.01e+000
7.37e-001
2.47e-0G01
1.49e+000
1.62e+000

5.28e-001
1.73e-002
5.24e-001
1.65e+000
1..88e-001

2.02e+000
1.23e+000

130.00 deg. F
. B84.70 psia
1.09e+004 scfh

Temperature:
Presgsure:
Flow Rate:

Component

Water

Carbon Dioxide
Nitrogen
Methane

Ethane

Propane
Isobutane

Conc.
{(vol%)
1.08e~001
3.86e-001
2.9%-001
8.51e+001
1.07e+001

2.25e+000
2.92e-001
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Loading
(tb/hr)
5.60e-001
4 ,88e+000
2.41e+000
3.93e+002
9.28e+001

2.86e+001
4._.88e+000
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n-Butane
Iscopentane
n-Pentane

n-Hexane
Cyclchexane

Other Hexanes
Heptanes
Methylcyclchexane

2,2,4-Trimethylpentane
Benzene

Toluene

Ethylbenzene

Xylenes

C8+ Heavies

Total Components

FLASH TANK GLYCOL STREAM

.63e-001
.10e-001
.64e-002

@ =t

.43e-002
.20e-003
.13e-002
.84e-002
.32e-003

owWwHmnmn

.26e-004
.09e-003
.34e-003
.07e-004
.31e-003

NW Ul Wk

3.71e-003

7.74e+000
2.29e+000
1.79e+000

.03e-001
.26e-001
.A7e+000
.11e+000
.35e-001

(SR

.40e-002
.95e-002
.42e-001
.38e-003
.05e-002

NOURGAR

1.82e-001

Page:

130.00 deg. F
1.51e+001 gpm

Temperature:
Flow Rate:

Component

Water

Carbon Dioxide
Nitrogen
Methane

Ethane
Propane
Isobutane
n-Butane
Isopentane

n-Pentane
n-HexXane
Cyclohexane
Other Hexanes
Heptanes

Methylcyclohexane
2,2,4-Trimethylpentane
Benzene

Toluene

Ethylbenzene

Xylenes
C8+ Heavies

Total Components

FLASH GAS EMISSIONS

9.81e+001
1.74e+000
3.85e-003
1.63e-004
2.65%e-002

.30e-002
. 42e-002
. 70e-003
.67e-003
.64e-003

B =] ) =t DD

.59e-003
.58e-003
.43e-003
.56e-003
.06e-003

[N N i e )

.46e-003
.91e-005
.36e-003
.78e-002
.10e-003

[V RV P

.31la-002
.24e-002

Loading
(1b/hr)
8.32e+003
1.48e+002
3.27e-001
1.38e-002
2.28e+000

1.95e+000
1.21e+000
3.14e-001
6.50e-001
2.24e-001

2.19e-001
1.34e-00L
1.21e-001
2.17e-001
5.14e-001

2.93e-001
3.31e-003
4.54e-001
1.51e+000
1.78e-001

1.95e+000
1.05e+000

Control Method:

Control Efficiency: 100.00

Note:

Recycle/recompression

Flash Gas Emissions are zero with the

Recycle/recompression control option.

183
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REGENERATOR OVERHEADS STREAM

212.00 deg. F
14.70 psia
5.67e+002 scfh

Temperature:
Pressure:
Flow Rate:

Component

Water

Carbon Dioxide
Nitrogen
Methane

Ethane

Propane
Isobutane
n-Butane
Isopentane
n-Pentane

n-Hexane
Cyclohexane

Other Hexanes
Heptanes
Methylcyclohexane

2,2,4-Trimethylpentane
Benzene

Toluene

Ethylbenzene

Xylened

C8+ Heavies

Total Components

CONDENSER PRCDUCED WATER STREAM

Conc.
(vol%)
7.85e+001
4.97e-001
3.30e-002
9.50e+000
4.34e+000

1.83e+000
3.62e-001
7.49e~-001
2,04e-001
2.00e~001

1.03e-001
9.13e~002
1.64e-001
3.40e-001
1.88e-001

1.892-003
3.672-001
1.00e+000
1.0Ce-001
1.07e+000

3.%96e-001

Loading
(1b/hr)

2.11e+001L
3.27e-001
1.38e-002
2.28e+000
1.95e+4+000

1.21e+000
3.14e-001
6.50e-001
2.20e-001
2.16e-001

1.33e-001
1.15e-001
2.11e-001
5.10e-001
2.76e-001

3.23e-003
4.29e-001
1.38e+000
1.5%e-001
1.70e+000

1.01e+000

3.42e+001

120.00 deg. F
4.09e-002 gpm

Temperature:
Flcw Rate:

Component

Water

Carbon Dioxide
Nitrogen
Methane

Ethane

Propane
Isobutane
n-Butane
Isopentane
n-Pentane

n-Hexane
Cyclchexane
Other Hexanes
Heptanes
Methylcyclochexane

2,2,4-Trimethylpentane
Benzene

Toluene

Ethylbenzene

1.00e+002
1.5%=-003
2.19e-006
6.97e-004
6.7%-004

4.29%9-004
6.04e-005
1.65e-004
3.81e-005
3.96e-005

1.86e-005
8.62e-005
2.48e-005
3.22e-005
8.28e-005

1.36e-007
8.58e-003
1.56e-002
7.4%e-004

184

Loading
(1b/hr}

2.04e+00L
4.06e-004
4.48e-007
1.43e-004
1.3%e-004

8.78e-005
1.24e-005
3.38e-005
7.79e-006
8.10e-006
.81le-006
.76e-005
.07e-006
.58e-006
.69e-005

oy in =W

.78e-008
.75e-003
.20e-003
.53e-004

|l TE I el

999607.
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Xylenes 9.98e-003 2.04e-003 100.
C8+ Heavieg 4.02e-007 8.23e-008 0.
Total Components 100.00 2.04e+001 1000000.

CONDENSER RECOVERED OIL STREAM

Temperature: 120.00 deg. F
Flow Rate: 8.1l4e-003 gpm

Conc.
{wtg)
12e-002
87e-003
45e-004
95e-002
82e-002

Component

Water 4.

Carben Dioxide 7.
Nitrogen 1.
Methane 1.

Ethane 8.

82e-001
44e-001
97e-001
32e-001
02e-001

Propane 2.
Isobutane 1.
n-Butane 3.
Isopentane 3.
n-Pentane 4.

n-Hexane 5.29%e-001
Cyclohexane 6.12e-001

Other Hexanes 6.51e-001
Heptanes 4.43e+000
Methylcyclohexane 2.53e+000

2,2,4-Trimethylpentane 2.83e-002
Benzene 2.7%9e+000

Toluene 1.86e+001

Ethylbenzene 3.25e+000

Xylenes 3.60e+001

8+ Heavies 2.8%9e+001

120.00 deg. F
14 .81 psia
1.25e+002 scfh

Temperature:
Presgsure:
Flow Rate:

Conc.
{vol%)

Component

Water 1.15e+001

Carbon Dioxide 2.25e+000
Nitrogen 1.50e-001
Methane 4.32e+001

Ethane 1.97e+001

Propane 8.26e+000
Iscbhutane 1.62e+000
n-Butane 3.33e+000
Isopentane 8.79e-001
n-Pentane 8.50e-001

n-Hexane 4.04e-001
Cyclohexane 3.38e-001
Other Hexanes 6.67e-001

185

Loading
(1b/hr)
1.43e-003
2.73e-004
5.03e-006
6.75e-004
3.06e-003

9.78e~003
4,98e-003
1.37e-002
1.15e-002
1.39e-002

.83e-002
.12e-002
.25e-002
.53e-001
.77e-002

wHENDLE

.81le-004
.68e-002
.43e-001
.13e-001
.25e+000

| ol ol IR Y+ BN o ]

1.00e+000

Loading
(1b/hr)
6.82e-001
3.26e-001
1.38e-002
2.28e+000
1.95e+000

1.20e+000
.0%e-001
.37e-001
.08e-001
.02e-001

MM oYW

.142-001
.36e-002
.89%9e-001

H (o =



Heptanes
Methylcyclohexane

2,2,4-Trimethylpentane
Benzene

Toluene

Ethylbenzene

Xylenes

C8+ Heavies

Total Compcnents

COMBUSTION DEVICE OFF GAS STREAM

.08e+000
.84e-001

=

.00e-003
.2%e+000
.42e+000
.33e-001
.28e+000

FRENDHE®

1.26e-002

.56e-001
.88e-001

2.25e-003
3.30e-001
7.32e-001
4 .,65e-002
4 _ 46e-001

7.03e-003

Page:

1000.00 deg. F
14.70 psia
5.37e+000 scfh

Temperature:
Pressure:
Flow Rate:

Component

Methane
Ethane
Propane
Iscbutane
n-Butane

Iaopentane
n-Pentane
n-Hexane
Cyclohexane
Other Hexanes

Heptanes
Methylcyclohexane
2,2,4-Trimethylpentane
Benzene

Toluene

Ethylbenzene
Xylenes
C8+ Heavies

Total Components

CONDENSER CONTROL CURVE DATA REPORT:

5.02e+001
2.25e+001
9.6C0e+000
1.88e+000
3.87e+000

.02e+000
.88e-001
.6%9e-001
.93e-001
. 75e-001

RN

.26e+000
. 79e-001
.97e-003
.49e+000
.Ble+000

NGV

1.55e-001
1.49e+000
1.46e-002

Loading
(1b/hr)
1.14e-001
9.74e-002
5.98e-002
1.55e-002
3.18e-002

1.04e-002
1.01e-002
5.71e-003
4.68e-003
9.44e-003

1.78e-002
9.42e-003
1.13e-004
1.65e-002
3.66e-002

2.32e-003
2.23e-002
3.51e-004

12

Note: Condenser curves computed for
EXTRAPOLATE BEYOND THIS RANGE!

the range

Temp (F) BTEX Total HAP
40.0 95.62 94 .83
45.0 94 .79 93.91
50.0 93.87 92.89
55.0 92.78 91.70
60.0 91.54 90.36
65.0 20.14 88.85
70.0 88.55 87.17
75.0 86.75 85.28
80.0 84.73 83.18

186
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85.0 82.48 80.87 56.68

90.0 72.74 78.08 54.64

95.0 76.87 75.18 52.62
100.0 73.69 71.98 50.47
105.0 70.15 68.45 48.18
110.0 66.24 €4.57 45.76
115.0 £1.93 60.31 43.19
120.0 57.22 55.68 40.48
125.0 52.10 50.66 37.62
130.0 46.60 45,27 34.64
135.0 40.77 39.59 31.55
140.0 34.73 33.71 28.38
145.0 28.69 27.83 25.21
150.0 22.87 22.18 22.09
155.0 17.51 16.98 19.04
160.0 12.96 12.57 16.10
165.0 8.74 8.48 12.73
170.0 4.73 4.59 8.29

ANNUAL AIR-COCLED CONDENSER PERFORMANCE
Nearest Site for Air Temperature Data: Elkins, WV

Ambient Air

Dry Bulb
Temperature Condenser Outlet
(deg. F) Fregquency (%) Temperature (deg. F)
<=50 4% .57 <=70
51-55 8.52 71-75
56-60 9.28 76-80
61-65 10.35 81-85
66-70 8.85 86-90
71-75 6.15 91-95
76-80 4.62 96-~100
81-85 2.09 101-105
86-90 0.52 106-110
91-95 0.06 111-115
96-100 0.00 116-120
»>100 g.00 >120

Condenser outlet temperature approach to ambient: 20.00 deg. F

Annual air-cooled condenser emissions and control efficiency:

Uncontrolled Controlled

emisgsions emissions % Control

tons/year tons/year
Benzene 1.878 (0.805 57.12
BTEX 16.036 2.452 84.71
Total HAP 16.632 2.791 83.22
VOC 37.334 15.435 58.66
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Slemerit Materials Technology P 3372323568

* 2129 West Willow Street F 337 2323621
element Scott, LA T 8887867555

70583-5301 USA info.scott@element.com
elemant.com
GAS ANALYSIS REPORT NO.: 15-091114-42 (3618186) DATE: 09/11/14
FOR: ACCESS MIDSTREAM SAMPLE IDENTIFICATION:
ATTN: DEE BAILEY COMPANY: ACCESS MIDSTREAM
130 MIDSTREAM WAY FIELD:
JANE LEW WV 26378 IEASE: MILLER CF INLET
STA #:
SAMPLE DATA: DATE: 09/03/14 10:00 BY: R. L.
PSIG: 897 TEMP: 103 DEG.F. DP: N/P IBS H20
REMARKS:
CYL #1458
SAMPLE TYPE: SPOT EFFECTIVE DATE: 10/01/14
HYDROCARBON AMALYSIS - METHOD GPA 2261-00 LAR ANATYST: MP
COMPONENT NAME MOL PERCENT GPM @ 14.730 PSIA
HYDROGEN SULFIDE (H28) 0.000
CARBON DIQOXIDE {Co2) 0.176
NITROGEN { ¥2) 0.296
METHANE ( c1) 86.960
ETHANE ( c2) 9.696 2.592
PROPANE ( c3) 1.989 0.548
IS0-BUTANE (IC4) 0.248 0.081
N-BUTANE (NC4) 0.368 0.116
ISO-PENTANE (IC5) 0.094 0.034
N-PENTANE (NC5) 0.068 0.025
HEXANES PLUS (CE+) 0.105 0.044
TOTAL 100.000
ETHANE + GEM: 3.440
MOL: WEIGHT: 18.47 PROPANE + GEM: 0.848
BTU/LB: 23248.0 ISO-PENTANE + GEM: 0.103
COMPRESSIBILITY FACTOR: 0.9973
SPECIFIC GRAVITY @ 60 DEG. ¥, (AIR = 1): 0.640

BTU/CUFT. (REAL) 60 DEG.F. - PSTA: 14.650 14.696 14.730 15.025
DRY: 1131.4 1135.0 1137.6 1160.4
SAT: 1111.6 1115.2 1117.8 1140.6

QUALITY OFFICER: é! rt:@ \)! "

Th:s document shall not be reproduced, except in full, without the written spproval of Eleament Materials Techneclogy.
AANA LLIEOT WAL ] A7 ORATT I A TARAD 227 999 _2RAR




DATE: 09/11/14

SAMPLE IDENTIFICATION

COMPANY : ACCESS MIDSTREAM SAMPLE DATE: 09/03/14
FIELD: {3618186)
LEASE: MILLER CF INLET

STA #:

CAPILLARY ANALYSIS - METHOD GPA 2286-35
COMPONENTS AS % OF TOTAL SAMPLE

MOL WT.

COMPONENT PERCENT PERCENT
METHANE 0.0000 0.0000
ETHANE 0.0000 0.0000
PROPANE 0.0000 ¢.06000
ISO-BUTANE 0.0000 0.0000
N-BUTANE 0.0000 ¢.0000
2, 2-DIMETHYLPROPANE (NEOPENTANE) 0.0000 0.0000
ISOPENTANE 0.0000 0.0000
N-PENTANE 0.0000 0.0000
2, 2-DIMETHYLBUTANE (NEOCHEXANE) 0.0042 0.0185
2,3-DIMETHYLBUTANE 0.0044 0.0186

CYCLOPENTANE
2-METHYLPENTANE ¢.0198 0.0884
3-METHYLPENTANE 0.0120 0.0561
N-HEXANE 0.0179 0.083e6
2, 2-DIMETHYLPENTANE 0.0009 0.0048
METHYLCYCLOPENTANE 0.0026 0.0120
2, 4-DIMETHYLPENTANE 0.0001 0.0005
2,2,3~-TRIMETHYLBUTANE 0.0003 ¢.0018
BENZENE 0.0005 ¢.0021
3,3-DIMETHYLPENTANE 0.00086 0.0032
CYCLOHEXANE 0.0021 0.0095
2-METHYLHEXANE 0.0053 0.0288
2, 3-DIMETHYLPENTANE 0.0017 0.0083
1, 1-DIMETHYLCYCLOPENTANE 0.0057 0.0307
3-METHYLHEXANE

1, t3-DIMETHYLCYCLOPENTANE 0.0002 0.0013
1, c3-DIMETHYLCYCLOPENTANE 0.0007 0.0038

3-ETHYLPENTANE

PAGE ls9
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CAPILLARY ANALYSIS - METHOD GPA 2286-955
COMPONENTS AS % OF TOTAL SAMPLE

MOL WT.
COMPONENT PERCENT PERCENT
1, £2-DIMETHYLCYCLOPENTANE 0.0004 0.0021
2,2,4-TRIMETHYLPENTANE
N-HEPTANE 0.0056 0.0304
METHYLCYCLOHEXANE 0.0042 0.0226
1,1,3-TRIMETHYLCYCLOPENTANE
2, 2-DIMETHYLHEXANE
1,C2-DIMETHYLCYCLOPENTANE 0.0000 G.0002
2,5-DIMETHYLHEXANE 0.0004 0.0026
2,4-DIMETHYLHEXANE 0.0009 0.0050
2,2,3-TRIMETHYLPENTANE
ETHYLCYCLOPENTANE
1,t2, ¢4-TRIMETHYLCYCLOPENTANE 0.0003 0.0019
3, 3-DIMETHYLHEXANE
1,t2, c3-TRIMETHYLCYCLOPENTANE 0.0001 0.0003
2,3,4-TRIMETHYLPENTANE 0.0000 0.0003
TOLUENE 0.0010 0.0050
2, 3-DIMETHYLHEXANE 0.0004 ¢.0023
1,1, 2-TRIMETHYLCYCLOPENTANE ¢.0001 0.0005
2-METHYLHEPTANE 0.0015 0.0086
4 -METHYLHEPTANE 0.0006 0.00389
3,4-DIMETHYLHEXANE 0.0002 0.0012
3-METHYLHEPTANE 0.0019 0.0119
3-ETHYLHEXANE
1, @3 -DIMETHYLCYCLOHEXANE 0.0006 0.0035
1,c2,t3-TRIMETHYLCYCLOPENTANE
1,c2,t4-TRIMETHYLCYCLOPENTANE
1, t4-DIMETHYLCYCLOHEXANE 0.0002 0.0014
2,2,5-TRIMETHYLHEXANE 0.0000 0.0003
1, 1-DIMETHYLCYCLOHEXANE 0.0001 0.0007
l,methyl—tB—ETHYLCYCLOPENTANE
l-methyl—c3—ETHYLCYCLOPENTANE 0.0001 0.0004
1—methy1—t2—ETHYLCYCLOPENTANE 0.0000 ¢.0002
2,2,4-TRIMETHYLHEXANE
1—methyl—1—ETHYLCYCLOPENTANE 0.0017 0.0106
CYCLOHEPTANE
N-OCTANE
1, T2-DIMETHYLCYCLOCHEXANE 0.0001 0.0008
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CAPILLARY ANALYSTS - METHOD GPA 2286-95
COMPONENTS AS % OF TOTAL SAMPLE

MOL WT.
COMPONENT PERCENT PERCENT
UNEKNCOWN 0.0000 0.0000
i,t3-DIMETHYLCYCLOHEXANE 0.0001 0.0009
1,c4-DIMETHYLCYCLOHEXANE
1,c2,¢c3-TRIMETHYLCYCLOPENTANE
2,4 ,4-TRIMETHYLHEXANE ¢.0000 0.0001
ISOPROPYLCYCLOPENTANE 0.0000 0.0001
UNENOWN 0.0000 0.0003
2, 2-DIMETHYLHEPTANE 0.0001 0.0005
2,4-DIMETHYLHEPTANE 0.0002 0.0010
1-methyl-c2-ETHYLCYCLOPENTANE
2,2,3-TRIMETHYLHEXANE 0.0000 0.0002
1, c2-DIMETHYLCYCLOHEXANE 0.0002 0.0010
2, 6-DIMETHYLHEPTANE
N-PROPYLCYCLCPENTANE 0.0000 0.0003
1,c3,¢5-TRIMETHYLCYCLOHEXANE
2,5-DIMETHYLHEPTANE 0.0005 0.0032
3,5-DIMETHYLHEPTANE
ETHYLCYCLOHEXANE
1,1,3-TRIMETHYLCYCLOHEXANE ¢.0001 0.0008
2,3,3-TRIMETHYLHEXANE
3,3-DIMETHYLHEPTANE
1,1,4-TRIMETHYLCYCLOHEXANE 0.0000 0.0001
UNKNOWN 0.0000 0.0000
2,3,4-TRIMETHYLHEXANE 0.0000 0.0004
ETHYLBENZENE 0.0001 0.0005
1,t2,t4-TRIMETHYLCYCLOHEXANE 0.0002 0.0012
1,C3,t5-TRIMETHYLCYCLOHEXANE
2, 3-DIMETHYLHEPTANE
M-XYLENE 0.0007 0.0042
P-XYLENE
3,4-DIMETHYLHEPTANE
2-METHYLOCTANE 0.0008 0.0053
4-METHYLOCTANE
UNEKNCWN 0.0000 0.0000
3-METHYLQCTANE 0.0005 0.0036
UNKNOWN 0.0000 0.0000
1,t2,c3-TRIMETHYLCYCLOHEXANE 0.0000 0.0002

1,t2,c4-TRIMETHYLCYCLOHEXANE
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CAPILLARY ANALYSIS - METHOD GPA 2286-35
COMPONENTS AS % OF TOTAL SAMPLE

MOL WT.
CCMPONENT PERCENT PERCENT
O-XYLENE 0.0001 0.0006
1,1, 2-TRIMETHYLCYCLOHEXANE 0.0000 0.0003
UNKNOWN 0.0001 0.0004
ISOBUTYLCYCLOPENTANE 0.0000 0.0001
N-NONANE 0.0006 0.0038
UNKNOWN 0.0000 0.0000
1,c2,c3-TRIMETHYLCYCLOHEXANE 0.0000 0.0000
1,c2,t3-TRIMETHYLCYCLOHEXANE
UNKNOWN 0.0000 0.0001
ISOPROPYLBENZENE 0.0000 0.0002
2, 2-DIMETHYLOCTANE 0.0000 0.0002
ISOPROPYLCYCLOHEXANE 0.0001 0.0007
CYCLOOCTANE
UNENOWN 0.0000 g.0001
N-BUTYLCYCLOPENTANE 0.0001 0.0006
N-PROPYLCYCLOHEXANE
3,3-DIMETHYLOCTANE 0.0000 0.0002
UNKNOWN ¢.0000 0.0000
N-PROPYLBENZENE 0.0001 0.0008
UNKNOWN 0.0000 0.0002
m-ETHYLTOLUENE 0.0000 0.0002
p-ETHYLTOLUENE 0.0000 0.0003
2,3-DIMETHYLOCTANE
4 -METHYLNONANE 0.0002 0.0011
5-METHYLNONANE
1,3,5-TRIMETHYLBENZENE
2-METHYLNONANE 0.0002 0.001%
3-ETHYLOCTANE 0.0001 0.0009
O-ETHYLTCOLUENE 0.0001 0.0009
3 -METHYLNONANE
UNKNOWN 0.0000 0.0000
1,2,4-TRIMETHYLBENZENE 0.0000 0.0001
t-BUTYLBENZENE
METHYLCYCLOOCTANE
tert-BUTYLCYCLOHEXANE 0.0001 0.0005
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CAPILLARY ANALYSIS - METHOD GPA 2286-95
COMPONENTS AS % OF TOTAL SAMPLE

MOL WT.
COMPONENT PERCENT PERCENT

ISO-BUTYLCYCLOHEXANE 0.0000 0.0001
N-DECANE 0.0002 0.0015
ISOBUTYLBENZENE 0.0000 0.0000
sec-BUTYLBENZENE 0.0000 0.0003
UNKNOWN 0.0000 0.0001
1-METHYL-3-ISOPROPYLBENZENE 0.0000 d.0002
1,2,3-TRIMETHYLBENZENE 0.0000 ¢.0002

1-METHYL-4-ISOPROPYLBENZENE
TUNEKNOWN 0.0000 0.0000
1-METHYL-2~-ISOFROPYLEBENZENE 0.0000 0.0003
UNKNOWN 0.0000 0.0000
N-BUTYLCYCLOHEXANE 0.0000 0.0002
UNKNOWN 0.0000 0.0002
1,3-DIETHYLBENZENE 0.0000 0.0001

1-METHYL-3-PROPYLBENZENE
1, 2-DIETHYLBENZENE 0.0000 0.0001

N-BUTYLBENZENE

1-METHYL-4-PROPYLBENZENE
1,4-DIETHYLBENZENE 0.0000 0.0002
1-METHYL-2 -PROPYLBENZENE 0.0000 0.0003
1,4-DIMETHYL-2-ETHYLBENZENE 0.0000 0.0003
UNEKNOWN 0.0000 0.0003
1,2-DIMETHYL-4-ETHYLBENZENE 0.0000 0.0001
1,3-DIMETHYL-2-ETHYLBENZENE 0.0000 0.0003
UNENOWN 0.0000 0.0000C
1,2~DIMETHYL-3-ETHYLBENZENE 0.0000 0.0000
TUNKNOWN 0.0000 0.0000
N-UNDECANE 0.0001 0.0009
UNKNOWN 0.0000 0.0000
1,2,4,5-TETRAMETHYLBENZENE 0.0000 0.0000
1,2,3,5-TETRAMETHYLBENZENE 0.0000 0.0001
UNKNOWN ©.0000 0.0001
1,2,3,4-TETRAMETHYLBENZENE 0.aoo00 0.0000

CYCLODECANE
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CAPILLARY ANALYSIS - METHOD GPA 2286-95
COMPONENTS AS % OF TOTAL SAMPLE

MOL WE.
COMPONENT PERCENT PERCENT
UNKNOWN 0.0000 0.0002
NAPHTHALENE 0.0000 0.0001
N-DODECANE 0.0000 0.0003
ISOTRIDECANES PLUS 0.0000 0.0000
TCTALS 0.1050 0.5360
TOTAT, HEXANES = 0.0583 0.2662
TCTAL HEPTANES = 0.0267 0.1403
TOTAL OCTANES = 0.0144 0.0852
TOTAL NONANES = 0.0043 0.0291
TOTAL DECANES PLUS = 0.0013 0.0152

PAGE €94

This document shall not be reproduced, except in full, without the written approval of Sherry Laboratories, Inc.



SAMPLE IDENTIFICATION

COMPANY: ACCESS MIDSTREAM

DATE: 09/11/14

SAMPLE DATE: 09/03/14

FIELD: (361816}
LEASE: MILLER CF INLET
STA #:
CAPILLARY ANALYSIS - METHOD GPA 2286-95
HEAVY END FRACTION
MOL WT.
COMPONENT PERCENT PERCENT
METHANE 0.000 0.000
ETHANE 0.000 0.000
PROPANE 0.000 0.000
IS0-BUTANE 0.000 0.000
N-BUTANE 0.000 G.000
2,2-DIMETHYLPRODPANE (NEOPENTANE) 0.000 G.000
ISOPENTANE 0.000 0.000
N-PENTANE 0.000 0.000
2, 2-DIMETHYLRBUTANE (NEQHEXANE) 3.95% 3.630
2,3-DIMETHYLBUTANE 4.183 3.478
CYCLOPENTANE
2-METHYLPENTANE 17.937 16.441
3-METHYLPENTANE 11.411 10.466
N-HEXANE 17.013 15.594
2,2-DIMETHYLPENTANE 0.846 0.903
METHYLCYCLOPENTANE 2.510 2.244
2,4-DIMETEYLPENTANE 0.085 0.088
2,2,3~-TRIMETHYLBUTANE 0.310 0.328
BENZENE 0.451 0.385
3, 3-DIMETHEYLPENTANE 0.564 0.601
CYCLOHEXANE 1.983 1.772
2-METHYLHEXANE 5.038 5.370
2, 3~-DIMETHYLPENTANE 1.626 1.731
1, 1-DIMETHYLCYCLOPENTANE 5.386 5.733
3 -METHYLHEXANE
1, t3-DIMETHYLCYCLOPENTANE 0.235 0.244
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CAPILLARY ANALYSIS -
HEAVY END FRACTION

METHOD GPA 2286-95

MOL WT.
COMPONENT PERCENT DERCENT
1,c3—DIMETHYLCYCLOPENTANE 0.677 0.707
3-ETHYLPENTANE
l,t2—DIMETHYLCYCLOPENTANE 0.367 0.388
2,2,4-TRIMETHYLPENTANE
N-HEPTANE 5.320 5.668
METHYLCYCLOHEXANE 3.985 4,225
1,1,3~TRIMETHYLCYCLOPENTANE
2, 2-DIMETHYLHEXANE
1,C2—DIMETHYLCYCLOPENTANE 0.028 0.034
2, 5-DIMETHYLHEXANE 0.404 0.493
2,4-DIMETHYLHUEXANE 0.855 0.933
2,2,3—TRIMETHYLPENTANE
ETHYLCYCLOPENTANE
1,t2,c4—TRIMETHYLCYCLOPENTANE 0.291 0.349
3, 3-DIMETHYLHEXANE
l,t2,c3~TRIMETHYLCYCLOPENTANE 0.056 0.065
2,3,4—TRIMETHYLPENTANE 0.047 0.081
TOLUENE 0.943 0.934
2,3-DIMETHYLHEXANE 0.348 0.428
1,l,2—TRIMETHYLCYCLOPENTANE 0.075 0.086
2-METHYLHEPTANE 1.476 1.795
4-METHYLHEPTANE 0.602 0.736
3,4-DIMETHYLHEXANE 0.179 0.216
3-METHYLHEPTANE 1.823 2.219
3-ETHYLHEXANE
1,C3~DIMETHYLCYCLOHEXANE 0.545 0.650
1,CZ,t3—TRIMETHYLCYCLOPENTANE
l,CZ,t4—TRIMETHYLCYCLOPENTANE
1,t4—DIMETHYLCYCLOHEXANE 0.21e 0.258
2,2, 5-TRIMETHYLHEXANE 0.038 G.049
l,l-DIMETHYLCYCLOHEXANE 0.113 0.138
1,methyl—t3—ETHYLCYCLOPENTANE
1—methyl—c3—ETHYLCYCLOPENTANE 0.056 0.G69
1—mEthyl-tZ—ETHYLCYCLOPENTANE 0.013 0.030
2,2,4-TRIMETHYLHEXANE
1.635 1.984

l-methy1~1—ETHYLCYCLOPENTANE
CYCLOHEPTANE
N-OCTANE

- Ine



CAPILLARY ANALYSTS - METHOD GPA 2286-95
HEAVY END FRACTION

MOL WT.
COMPONENT PERCENT PERCENT
1,T2—DIMETHYLCYCLOCHEXANE 0.122 0.148
UNENOWN 0.0c00 0.001
1,t3—DIMETHYLCYCLOHEXANE 0.1421 0.171
1,C4-DIMETHYLCYCLOHEXANE
1,02,CS—TRIMETHYLCYCLOPENTANE
2,4,4—TRIMETHYLHEXANE 0.009 0.011
ISOPROPYLCYCLOPENTANE 0.009 0.014
UNKNOWN 0.038 0.052
2, 2-DIMETHYLHEDTANE 0.066 0.092
2,4—DIMETHYLHEPTANE 0.150 0.188
l—methyl—CZ-ETHYLCYCLOPENTANE
2,2,3-TRIMETHYLHEXANE 0.028 0.043
1,C2~DIMETHYLCYCLOHEXANE 0.160 0.194
2,6-DIMETHYLHEPTANE
N—PROPYLCYCLOPENTANE 0.047 0.058
1,c3,c5—TRIMETHYLCYCLOHEXANE
2,5—DIMETHYLHEPTANE 0.498 0.598
3, 5-DIMETHYLHEPTANE
ETHYLCYCLOHEXANE
l,1,3—TRIMETHYLCYCLOHEXANE 0.103 0.144
2,3,3~TRIMETHYLHEXANE
3,3-DIMETHYLHEDTANE
1,1,4—TRIMETHYLCYCLOHEXANE G.019 0.024
UNENOWN 0.000 0.006
2,3,4—TRIMETHYLHEXANE 0.047 0.067
ETHYLBENZENE ¢.075 0.088
1,t2,t4—TRIMETHYLCYCLOHEXANE 0.169 0.221
l,c3,t5—TRIMETHYLCYCLOHEXANE
2,3—DIMETHYLHEPTANE
M-XYLENE 0.696 0.786
P-XYLENE
3,4-DIMETHYLHEPTANE
2-METHYLOCTANE 0.733 0.997
4-METHYLOCTANE
UNKNOWN 0.000 0.006
3-METHYLOCTANE 0.489 0.664

UNENOWN 0.000 0.006




CAPILLARY ANALYSTS -

METHOD GPA 2286-95

HEAVY END FRACTION
MOL WT.
COMPONENT PERCENT PERCENT

l,t2,c3—TRIMETHYLCYCLOHEXANE 0.028 0.040

1,t2,c4—TRIMETHYLCYCLOHEXANE
O-XYLENE 0.094 0.104
1,1,2—TRIMETHYLCYCLOHEXANE 0.038 0.053
UNKNOWN 0.058 0.079
ISOBUTYLCYCLOPENTANE 0.019 0.027
N-NONANE 0.526 G.712
UNKNCWN 0.000 0.000
l,c2,CB-TRIMETHYLCYCLOHEXANE 0.000 0.000

1,c2,t3-TRIMETHYLCYCLOHEXANE
UNENOWN 0.005 0.014
ISOPROPYLBENZENE 0.038 0.046
2,2—DIMETHYLOCTANE 0.028 0.042
ISOPROPYLCYCLOHEXANE 0.103 0.129

CYCLOOCTANE
UNKNOWN 0.019 0.021
N—BUTYLCYCLOPENTANE G.094 0.121

N—PROPYLCYCLOHEXANE
3, 3-DIMETHYLOCTANE 0.019 0.034
UNENOWN 0.000 ¢.000
N-PROPYLBENZENE 0.132 0.168
UNENOWN 0.028 0.038
m-ETHYLTOLUENE 0.028 0.038
P-ETHYLTOLUENE 0.047 0.064

2,3-DIMETHYLOCTANE
4-METHYLNONANE 0.150 0.207

5-METHYLNONANE

1,3,5—TRIMETHYLBENZENE
2-METHYLNONANE 0.188 0.280
3-ETHYLOCTANE 0.113 0.164
O~ETHYLTOLUENE 0.11i3 0.159

3-METHYLNONANE
UNKNOWN 0.009 0.009
1,2,4~TRIMETHYLBENZENE 0.019 0.023

£-BUTYLBENZENE

METHYLCYCLOOCTANE
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CAPILLARY ANALYSIS -

METHOD Gpa 2286-95

HEAVY END FRACTION

MOL WT.
COMPONENT PERCENT PERCENT

tert—BUTYLCYCLOHEXANE G.056 0.084
ISO—BUTYLCYCLOHEXANE 0.009 G.012
N-DECANE 0.188 0.280
ISOBUTYLBENZENE 0.000 G.c02
8eC-BUTYLBENZENE 0.038 0.055
UNKNOWN 0.009 0.018
l—METHYL—3-ISOPROPYLBENZENE 0.028 0.046
1,2,3—TRIMETHYLBENZENE 0.028 0.037

1—METHYL-4—ISOPROPYLBENZENE
UNKNOWN 0.000 0.007
1—METHYL-2—ISOPROPYLBENZENE 0.0328 0.047
UNKNOWN 0.009 0.009
N—BUTYLCYCLOHEXANE 0.019 0.031
UNKNOWN 0.019 0.034
1,3—DIETHYLBENZENE 0.019 0.022

1—METHYL—3—PROPYLBENZENE
1,2-DIETHYLBENZENE 0.009 0.017

N-BUTYLBENZENE

l—METHYL—4—PROPYLBENZENE
1,4-DIETHYLBENZENE 0.0z28 0.041
1—METHYL—2—PROPYLBENZENE 0.038 0.055
1,4—DIMETHYL—2—ETHYLBENZENE 0.038 0.051
UNKNOWN 0.038 0.059
l,2—DIMETHYL—4—ETHYLBENZENE 0.00%9 6.015
1,3—DIMETHYL—2—ETHYLBENZENE 0.047 0.063
UNKNOWN 0.000 0.006
1,2—DIMETHYL-3-ETHYLBENZENE 0.000 0.001
UNKNOWN 0.000 0.005
N-UNDECANE 0.103 0.167
UNKNOWN 0.000 0.002
l,2,4,5~TETRAMETHYLBENZENE 0.000 0.004
1,2,3,5—TETRAMETHYLBENZENE 0.00s8 0.012
UNKNOWN D.009 0.0620
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CAPILIARY ANALYSIS - METHOD Gpa 2286-95
HEAVY END FRACTION
MOL WT,
COMPONENT PERCENT PERCENT
1,2,3,4—TETRAMETHYLBENZENE 0.000 0.003
CYCLODECANE

UNKNOWN 0.019 0.043
NAPHTHALENE 0.019 0.023
N-DODECANE 0.028 0.05¢9
ISOTRIDECANES PLUS 0.000 0.000
TOTALS 100.000 100.000
SPECIFIC GRAVITY @ 6o DEG. F. (AIR - 1} 3.245¢6
MOLECULAR WEIGHT 893.99
COMPRESSIBILITY FACTOR 0.8744
SUMMATION FACTOR 0.0924
CU. FT. VAPOR/GAL @ 14.696 pgrIp & 60 DEG. F. 23,727
CU. Fr. VAPOR/GAT @ 14.73¢ PSIA & 60 DEG. F. 23.672
BTU/CU.FT. @ 14.696 PSIA, Dry 5122.60
BTU/CU.FT. @ 14.730 PSIA, DRy 5134.50
BTU/LB 20676
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