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RE: Class 1 Modification —John Harwatt Pad, Permit # R13-2958C

Mr. Durham;

SWN Production Company, LLC respectfully submits the enclosed Class 1 Modification for the
John Harwatt Pad, Permit # R13-2958C located in Brooke County, West Virginia.

This modification proposes to remove one (1) G3306 NA compressor engine, 0.50 mmBtu/hr
heater treater and the lower pressure tower (LPT).

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

Sincerely,

Y o

Travis Lee
Sr. HS&E Coordinator
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INTRODUCTION

SWN Production Company, LLC (SWN) submits the enclosed application for a Class |
Administrative Update to Permit No. R13-2958C for the John Harwatt Pad. With this
application, SWN requests authorization to eliminate the low pressure tower (LPT), flash gas
compressor (EU-ENG1) and one heater treater (HT-2). Instead, the gas and liquids will be
routed from the gas production units (GPU) to the heater treater and then to the storage tanks.
One heater treater (EU-HT2) will also be removed. Gas vented from the storage tanks (EU-
TANKS-COND and EU-TANKS-PW) and loading (EU-LOAD-COND and EU-LOAD-PW) is controlled
by the combustor (APC-COMB-TKLD).

Equipment Description

Permitted equipment includes one (1) natural gas-fired 145-hp Caterpillar G3306 NA flash gas
compressor engine equipped with a non-selective catalytic reduction (NSCR) catalytic converter
(EU-ENG1), two (2) 1.0-mmBtu/hr natural gas-fired GPU burners (EU-GPU1 and EU-GPU2), two
(2) 0.5-mmBtu/hr natural gas-fired heater treaters (EU-HT1 and EU-HT2), two (2) 1.5-mmBtu/hr
natural gas-fired line heaters (EU-LH1 and EU-LH2), six (6) 400-bbl condensate storage tanks
(collectively known as EU-TANKS-COND), six {6) 400-bbl produced water storage tanks
(collectively known as EU-TANKS-PW), condensate truck loading (EU-LOAD-COND), produced
water truck loading (EU-LOAD-PW), one (1) 8.0-mmBtu/hr vapor combustor (APC-COMB-TKLD)
with one (1) 50-SCFH natural gas-fired pilot (EU-PILOT), associated fugitive emissions (EU-FUG)
and fugitive haul road emissions (EU-HR). Note that other small storage tanks may be present
on site (i.e., methanol, lube oil) but are considered de minimis sources per Table 45-13B and are
not addressed further in this application.

The following changes are proposed to the permitted equipment:

Equipment Unit ID Description of Change
145-hp Caterpillar G3306 NA Engine EU-ENG1 Remove
1.0-mmBtu/hr GPU Burner EU-GPU1 No Change
1.0-mmBtu/hr GPU Burner EU-GPU2 No Change
0.50-mmBtu/hr Heater Treater EU-HT1 No Change
0.50-mmBtu/hr Heater Treater EU-HT2 Remove
1.5-mmBtu/hr Line Heater EU-LH1 No Change
1.5-mmBtu/hr Line Heater EU-LH2 No Change
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Equipment Unit ID Description of Change
Six (6) 400-bbl Condensate Tanks EU-TANKS- Revise emissions based on new process _
COND simulation, expected throughput and analysis
Six (6) 400-bbl Produced Water EU-TANKS- Revise emissions based on new process
Tanks PW simulation, expected throughput and analysis
Condensate Truck Loading EU-LOAD- Revise emissions based on new process
COND simulation, expected throughput and analysis
Produced Water Truck Loading EU-LOAD-PW Revise emissions based on new process
simulation, expected throughput and analysis
8.0-mmBtu/hr Vapor Combustor APC-COMB- Revise emissions based on change in the
TKLD composition and amount of waste gas vented
to combustor from storage tanks and loading
activities.
Vapor Combustor Pilot EU-PILOT No Change
Fugitive Emissions EU-FUG Revised based on change in component counts
from equipment removal.
Fugitive Haul Road Emissions EU-HR Revised based on decrease in the expected
number of trucks to be loaded annually.

Proposed Emissions

Emissions calculations for the project are presented in Attachment N. A fuel heating value of
905 Btu/scf was used to calculate emissions from natural gas-fired equipment. Actual heating
value may vary (generally 905 - 1,300) but using a lower heating value in the emissions
calculations provides a more conservative (higher) estimate of fuel use. Condensate tank
emissions were calculated by creating a profile in the EPA TANKS 4.0.9d model using properties
obtained in a representative liquids analysis as the tank contents. Although produced water
storage tanks contain primarily water, a profile was created in EPA TANKS 4.0.9d assuming 1%
of the total throughput as condensate and 99% as water to provide a conservative emissions
estimate of the trace hydrocarbons that may be entrained in the water. Flashing emissions
were calculated using ProMax process simulation software. Fugitive emissions were calculated
with a component count by equipment type from a similar facility, and representative extended
gas and liquids analyses. Other sources were calculated using manufacturer data when
available, and AP-42, EPA or API data when no manufacturer data was available.
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WEST VIRGINIA DEPARTMENT OF
ENVIRONMENTAL PROTECTION

DIVISION OF AIR QUALITY

601 57" Street, SE
Charleston, WV 25304
(304) 926-0475

www.dep.wv.govidag

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 [1 TEMPORARY

[ CLASS Il ADMINISTRATIVE UPDATE [ 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 V Revision Guidance” in order to determine your Title V Revision options
(Appendix A, “Title V Permit Revision Flowchart") and ability to operate with the changes requested in this Permit Application.

Section . General

1.
SWN Production Company, LLC

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

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

3. Name of facility (if different from above):
John Harwatt Pad

4. The applicant is the:
[JOWNER [JOPERATOR [X BOTH

5A. Applicant’s mailing address:
10000 Energy Drive
Spring, TX 77389

5B. Facility's present physical address:
Brooke County, West Virginia — near the town of West Liberty

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

YES []NO

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.

~

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

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

If YES, please explain:

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

CINO

SWN is leasing the land on which the site is constructed

crusher, etc.):

Qil and natural gas production well pad

Type of plant or facility (stationary 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):
009 - 00098

11B. List all current 45CSR13 and 45CSR30 (Title V) permit numbers
associated with this process (for existing facilities only):

R13-2958C

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

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




12A.

—  For Modifications, Administrative Updates or Temporary permits at an existing facility, please provide directions to the
present location of the facility from the nearest state road;

For Construction or Relocation permits, please provide directions to the proposed new site location from the nearest state
road. Include a MAP as Attachment B.
Travel north on SR 2 from Wheeling, WV to the intersection of SR 2 and CR 67 just south of the community of Wellsburg, WV.
Turn right on SR 67 East and travel 6.05 miles to the intersection of CR 67 and SR 88. Turn right {(south) onto CR 88 and travel 3.7
miles to the town of West Liberty. After traveling 3.7 miles on CR 88, CR 88 makes a 90 degree turn to the left, continue straight
onto CR 7/5 (Apple Pie Ridge Road). The U.S. Post Office will be on the left where CR 88 makes the hard left. Travel 0.84 miles on
CR 7/5 and the access road to the well pad will be on the right.

12B. New site address (if applicable): 12C. Nearest city or town: 12D. County:
See above West Liberty Brooke
12.E. UTM Northing (KM): 4,447.84519 12F. UTM Easting (KM): 534.66711 | 12G. UTM Zone: 17T

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

SWN requests authorization to eliminate the low pressure tower (LPT) and flash gas compressor (EU-ENG1). Instead, the gas and
liquids will be routed from the gas production units (GPU) to the heater treater and then to the storage tanks. One heater treater
(EU-HT2) will also be removed.

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

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:
Hours Per Day 24 Days Per Week 7 Weeks Per Year 52

16. Is demolition or physical renovation at an existing facility involved? [] YES X 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 Il

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 45CSR22 and
45CSR13).

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

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

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

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

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

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

24. Provide Material Safety Data Sheets (MSDS) for all materials processed, used or produced as Attachment H.
— For chemical processes, provide a MSDS for each compound emitted to the air.

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




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

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:

X1 Bulk Liquid Transfer Operations X Haul Road Emissions ] Quarry
Chemical Processes [ Hot Mix Asphalt Plant [] Solid Materials Sizing, Handling and Storage
[J Concrete Batch Plant [1 incinerator Facilities

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

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

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

[] Absorption Systems []1 Baghouse Flare (VAPOR COMBUSTOR)
[] Adsorption Systems [CJCondenser [[1 Mechanical Coliector
[] Afterburner ["] Electrostatic Precipitator [ 1 Wet Collecting System

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

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

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

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

32. Public Notice. At the time that the application is submitted, place a Class | Legal Advertisement in a newspaper of general
circulation in the area where the source is or will be located (See 45CSR§13-8.3 through 456CSR§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 46CSR31)?
CJ YES NO

> If YES, identify each segment of information on each page that is submitted as confidential and provide justification for each
segment claimed confidential, including the criteria under 46CSR§31-4.1, and in accordance with the DAQ's “Precautionary
Notice — Claims of Confidentiality” guidance found in the General Instructions as Attachment Q.

Section lll. Certification of Information

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

[ Authority of Corporation or Other Business Entity [1 Authority of Partnership
{71 Authority of Governmental Agency [] Authority of Limited Partnership
Submit completed and signed Authority Form as Attachment R.

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

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



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

Certification of Truth, Accuracy, and Completeness

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

Compliance Certification

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

compliance with all appli uirements.
SIGNATURE DATE: )/'/ ¢
(Please use blue ink) / (Please use bilue ink)
35B. Printed name of signee: Paul Geiger 35C. Title: Sr. Vice President Ops
Management
35D. E-mail: Paul_Geiger@swn.com 36E. Phone: {384)-884-4633~ 36F. FAX:

§32 296 /000

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

Supervisor

36C. E-mail: Zach_Toothman@swn.com 36D. Phone: (304) 884-1633 36E. FAX:

PLEASE CHECK ALL APPLICABLE ATTACHMENTS INCLUDED WITH THIS PERMIT APPLICATION:

Attachment A: Business Certificate X] Attachment K: Fugitive Emissions Data Summary Sheet

[1 Attachment B: Map(s) Attachment L: Emlsslons Unit Data Sheet(s)

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

[ Attachment D; Regulatory Discussion Aftachment N: Supporting Emissions Calculations

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

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

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

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

X Attachment J: Emission Points Data Summary Sheet [ Application Fee

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

FOR AGENCY USE ONLY— IF THIS IS A TITLE V SOURCE: .

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

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

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

[J 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 form.doc)
8 Revised - 05/2010
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ATTACHMENT A: BUSINESS REGISTRATION CERTIFICATE
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ATTACHMENT G: PROCESS DESCRIPTION

The facility is an oil and natural gas exploration and production facility, responsible for the
production of condensate and natural gas. Storage of condensate and produced water occur
on-site. A description of the facility process is as follows: Condensate, gas and water come
from the wellhead(s) to the production unit(s), where the first stage of separation occurs.
Fluids (condensate and produced water) will be sent to the heater treater(s). The flash from
the heater treater(s) is sent to the storage tanks to be routed to the combustor for destruction.
Produced water from the heater treater(s) flows into the produced water storage tank(s).
Condensate flows into the storage tank(s).

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

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

Emission Units Table

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

Emission Emission Emission Unit Description Year Installed/ Design Type3 and Date Control
Unit ID’ Point ID? Modified Capacity of Change Device *
EU-ENG1 EP-ENG1 | Caterpillar G3306 NA Engine 2013 145-hp Removal NSCR
EU-GPU1 | EP-GPU1 |GPU Burmer 2013 iy N/A N/A
mmBtu/hr
EU-GPU2 | EP-GPU2 |GPU Bumer 2013 iy N/A N/A
mmBtu/hr
EU-HTA EP-HT1 | Heater Treater 2013 0:8s N/A N/A
mmBtu/hr
0.5-
EU-HT2 EP-HT2 Heater Treater 2013 mmBtu/hr Removal N/A
. 1.5-
EU-LH1 EP-LH1 Line Heater 2013 mmBtu/hr N/A N/A
: 1.5-
EU-LH2 EP-LH2 Line Heater 2013 mmBtu/hr N/A N/A
EU&B“,T[’;(S' AP?:,?,%MB' Six (6) Condensate Tanks 2013 422;??' Modification AP(?}'IS,%MB'
EU-TANKS-PW AP%E,%MB' Six (6) Produced Water Tanks 2013 422;??] Modification 48 %SL%MB‘
EU-LOAD- | APc-cOMB- . 2,759,400 N VEpar Retum
COND TKLD Condensate Truck Loading 2013 galiyr Modification and A_IEIC(:I-_%OMB-
EU-LOAD- | APc-coms- . 1,533,000 I Vapor Return
PW TKLD Produced Water Truck Loading 2013 galiyr Modification and A_IF‘EI—_CSOMB-
APC-COMB- | APC-COMB- 8.0- .
(‘i‘l?l_% TKLD Vapor Combustor 2015 mmBtu/hr Modification N/A
EU-PILOT | APSCOMB- | v/anor Combustor Pilot 2015 50 SCFH N/A N/A
EU-FUG EP-FUG | Fugitive Emissions 2013 N/A Modification N/A
EU-HR EP-HR Fugitive Haul Road Emissions 2013 N/A Modification N/A

! For Emission Units (or Sources) use the following numbering system:18, 28, 3S,... or other appropriate designation.
2For Emission Points use the following numbering system:1E, 2E, 3E, ... or other appropriate designation.

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

15

Emission Units Table
03/2007




SWN Production Company, LLC
John Harwatt Pad
March 2016

ATTACHMENT J: EMISSION POINTS DATA SUMMARY SHEET

16



LT

100> 100> O°N
100 100> YHO
9e°ZLS 26911 00
100> 100> susnjoL
100> 100> auazuag ®
> mv 100> 100> OHJH - 2 I O
V/N z g VIN VIN 10'0 10°0> SUBXeH-U|  y/N VIN m VIN w N3 [eaan | zndoH-d3
N 3 ¥00 100 ERLp m piemdn
A €00 100 TN =
100> 100> t0s
£0°0 100 J0A
620 60°0 090
8b'0 10 XON
100> 100> O*N
100 100> YHO
9L'Z1LG 86°9L1 ‘0D
100> 100> dusnjo).
10°0> LO'0> auazuasg o
> m 10°0> 100> OHOH - s 3§08
WIN N 2 VIN VN 100 100> suexsHu| v vIN 5 ViN o | N9 | jeomien | 1ndo-a3
A o ® £ -n3
N B ¥00 1oa FRLN g 3 premdn
A €00 '00 TAd -
100> 100> ‘03
£0°0 100 20A
60 60°0 02
b0 110 XON
QAy) | WLl | edf)
tiodep/ses JAuO) Ayyq JAuo} y/q) xew Hoyg | 99iaeq | 'oN Q! | enag | "oN al
10 (SdvH'?
pinbr7 ‘pos SO0A
‘SUORIDUOD gyej0ads) (ueld joid ? 8lqeL (veld joid 3
(/B X2 1y) (ueld joid ® s1qeL | spun uoissnug 9jqeL spun
Jo awdd) SVYO/eWEN | (Auo sessasold SHUN UoISSIWT yojew ISnix) vorssiwg
M gPosN aseld [eanuay) [eaiwayo) yorew jsnyy) | wuod siuL uBnosyl | 8dAL | yojew gsnp)
onelusIueD | pouls 10 ulo4 (SUOISSIUZ PSJloJUO] | SUCISSIWS psjjouodun | - syumnjjoy Jun uoissiwg 991A9(7 [OJUOD pajuap uiod ‘ON Q] Wiod
uo|ssiwg 153 uo|ssiwg [ENUS10d WNWIXB |EnUSod Wnwixely pajenbay iy Jo} auly Jusp uonnjiod iy Ju[ uoissIwg uoissiwg | uoissiwg

EJeq SUOISSIWT ;| [qe L

133HS AMVYININNS V.LVA SLNIOd NOISSING
[ Juswyoepy




8T

100> 100> O*N
100 10°0> YHO
¥5'892 1¥SiL %00
100> 10°0> ausnjo]
100> LO0> auazuag
> mu L0'0> 10°0> OHOH = m yoelg
YN £ 2 VIN VIN 100 10'0> auexaH-ul /N VIN m VIN T N3 | feomep LH1-d3
N 2 900 100 R g pJemdn
- ¥00 100 TN N
Lo'0> 100> 08
v0°0 100 20A
190 10 09
¥2°0 110 XON
100> 100> O°N
100> 10'0> YHO
81'95¢ 6Y'8S ‘00
100> 10'0> auanjo]
Lo o> 100> QUIZUIY T
> g 100> 100> OHOH _ 8 Yorg
vIN L m VIN VIN 10'0> L0'0> suexsH-ul  y/N YIN m VIN o LLH-NT | 1eomiap LLH-d3
n L] 200 100> PN 8 paemdn
B 100 100> O g
10°0> 100> ‘08
100 100> O0A
ZZ0 S0°0 02
9z0 90°0 XON
(AY) A 8 adAj
(odepsen 14juo} dy/ql 1Aju0) 1y/q| Xep HOYS | 9olnag | "'oNQdl | ®uneg | 'ON al
o (SdvH ¥
pmbry ‘piog S20A
‘suapIpuod 9je/09dg) (veld joid 2 s1qeL (ueid joid ®
(pu/Bu s 3y) (ueid joid ® e1qeL |  spun voissuug 9/qeL spun
1o awdd) SvO/sWeN {Auo sassaooid Sjupn uorssiwg yojew Jsni) uojssiug
Y o o8N aseld [eawiayn [BalWaYD) yojew jsnpy) | Wiod s ubnoyy |, 9dAL | yopew ysnpy)
onenusauo)d| poulay Jo ulodq (SUOISSIWZ Pllojuo] | ,SUoISSILIT psjlasuodun | - spuenjiog UM uoIssILT anlAa(] [DRuoD PEULTY juiod *oN Q] IS
uo|ssjug 1S3 uossiwg |e)ue)od Wnulixely [enualod wnwixey pajeinbey v 10} SW | JUaA uopnod iy Hun uoissiwg uoissiwg | uoissiwg

Eje( suoIssiWg ;| 9[qeL

133HS AMYIWINNS V.LVA SLNIOd NOISSING
[ Juswyoeny




61

100 100> 100 100> O°N
%) ¥20 L0 ¥ 0 YHO 1071d
9022y LLLi8 g0cel'y L1 LP6 t00 .n._mwh
S0 010 1£'22 €€ saualAX -8NOD
m 60°0 200 89y [ suszuaqiiyia - -0dY
N 01’0 200 96y 8Ll suano) 5 ‘Md
e @ 200 100> 00’} 20 suazusg S WOT | yomg
VIN 5 P 100> 100> 00> V00> OHoR| wiN | N g - g .M | reopep | IV
[ ) - . - - = ® 3 ANOD | [iomd [ENOO-OdY
B 8 65l Se'0 9972 15’8l suBxaH-U T -avo
2 0L 200 0Lo 200 Rl § [namd
m 100> L0'0> 100> 100> Ohpd -SYNVL
- 100> 100> 100> 100> %08 d.nM_Vo
8L'6Z 089 06’68y’ L L1'ssE 20A INVL
196 iee 196 122 09 -na
88’y 1L 88y A XON
100> 100> O°N
100 100> YHO
$589. Lr'siL 00
L0'0> 10°0> ETERTE
LO'0> L0'0> auazuag
> o 100> 100> OHOH - W bl
YIN L m VIN VN 100 100> SUEXSH-Ul  w/N VIN ) VN T THT-N3 | Ieomea ZH1d3
z 3 90°0 100 el ¢ 2 premdn
” 7070 100 TiNd B
100> 100> ‘0s
¥0°0 100 O0A
19°0 ¥1'0 02
¥2°0 FAN) XON
(Ray) | Al | edAL
(1odepseg JAu0) Jy/q| JAuoy Jdyyq| Xep HOys | @oia3g | 'oN(Ql | snog | foNql
Jo (SdvH ¥
pinbry ‘pijos SO0A
‘SuoIpLoo 9eyoads) {ueld 10id 9 @iq8.L (Ueid 10/d 9
{yw/Bw ¥xs Jy) (veid 10id 9 ajgeL |  spun voissiug siqeL syun
10 Awdd) eSyJ/euweN {Alua sassao0id SjIun uoIssiwg yarew jsnyy) uoissiwg
v o PO8N aseuyd BBy D Jeonusyo) yoyew ysnpy) wi0d sty ydnoay JedAL yoyew jsnyy)
ohjenuasuo)| poulsiy Jo wio4 ¢SUOISSIWZ PB|[0JUCD | suoissiwz palosuooun | - sjugnjjod JUM uoIssILIg anaaQ [o[uoD pajuUsA uod 'ON @l uiod
uoissiwg 183 uolssiwg [enuajod Wnwixep |euSl0d WnWIXep pajenboy |1y 10} S Jusp uonn[lod Jiy Iun uoissiwug LoIssiug uolssiwug

Bjeq suoIssiWT ;| 9|qeL

133HS AMVINWNS Y1VA SLNIOd NOISSING
[ JuswIyoEny




ord

(01 ¥SIS¥ 988) Awdd o syun asn ‘ZOS sl Juemnjjod

suijl (LYSOGY @9s) (BH saydUI Z6'6Z PUE 4, §9) SUOHIPUOD PIEpUE]S e (EW/Bw) 1sjew 21gn3 Aip Jad weibyiw jo syun asn (ouoydsoyd Jo ou0]yooIpAY

“OUHU ‘JUNYNS) PIOE [BJBUIW B S| UOISSIWS 8y} J| "pasn ale (Awdd) swnjoa g uoiw Jad sped Jo syun 8y} ‘AijeaidA L suoissiwa uein|jod (e Jo) apiaold /2
‘(Aj1oads) 1ayjo

=0 ‘sjewnse Buuesulbus = 33 (1S9} jo ajep aAIB) }S3] 3OE)S = | S ‘SIUBE] [BLSIBW = G|\ 'SMO||0} SE SJEl UOISSILS SUIWISISP 0) pasn poyew sjedlpu] g
"(Yoleq BINUILL OZ/DOA 4] § *B9) sepnuiw

Ul ydjeq Jed suoissiwae pIoIal USY) 1Y | UBY) S| O} NIT0 SuoIssIWe J| “Buneledo juswdinbe joJjuoo pesodoid yum S)E! UOISSIWL [B1US0d WNWIXEW SAIS) §
“(yoyeq snuiw 0Z/D0A 4l § B°9)

SeJnuiW Uf yajeq Jod SUOISSILUS PI0IBI UBY) Iy | UBL} SS9 10} JN900 suoissiwa §| “Bunesado Juswdinbe [04u0D OU UIMm SJE UCISSILWS [ERUS10d LUNWIXEW SAIS
"S9seD 9|qON Pue ‘7O 'ZN 'OZH 'ZH LS

LON OQ ‘%@ ‘(sueyisw pue gD Buipnjoul) seses esnoyuealg sjqeolidde [[e ‘€0S ‘ZOS ‘ZON ‘ON ‘€0 ‘solueBig ‘pee ‘sauebiou] ‘SzH 'SDOA ‘2S0 ‘00
‘SPIOY 1SI7 “Jequinu (SYD) 921AI19S S10RASqY [e9IWSYD YIM SWEU [EDIWAYD MO[|04 "SJYH Ie Buipnjoul ‘sDOA ajeineds “spueinjjod Jie psjejnbal [je 11 €
‘(imyshep z ‘Aepyuiw g “*6°9) Bunuea jo Aousnbauy AjueD 0) papsau se sajel Auew

se sjeolpu] “(y/ulw G| “'a1) Bunusa JusyIwISIul 10 'SHUN ynm a1es Bujuaa wisi-uoys sbessae sy Ajads ‘esivusylQ snonunuod s Buguea yi 0, Aq s1ea1py Z
"0j@ ‘dea ulel ‘Jusn Joijel MIEIS [EJUOZLOY HOB)S [EDIHSA PIEMUMOP HIOE]S [EDILEA premdn se yons sioydlosap ppe ases|d |

"SSIAIIOE UoISSILS SARIBN; Jo) | JTHS AMYIWINNS V.LVA SNOISSIING JALLIONA 9y} 9)9]dwiod ases)d “(suoissiwe paindeaun 6'8) suoissiwa

J8yjo |[e snjd ‘suojssiwa aAnBNy |[e 'suoissiuie PaJuLA [le 0} [enbs a1 8DIN0S Y} WO} SUOISSIWS [E10] 12Y) 8J0uU 8583]d *1JIHS AYVYIANNS Y.LVA SINIOd
NOISSING 8y} uo pue | 33HS V1vd LINN SNOISSINT stelidoidde sy} uo Joj pajunodoe aq jshil pue aAlibny aq o) palepisuod AjjeoidA} 10U 9Je SUOoISSIWS

jiun uoissiwe ss9o0.d painideaun Jey} SJON HUN UOISSIWS Aq SUO|SSIWS Jo uojewwns e sapiaoid [ IIHS AYVIWINNS V.LVA SLNIOd NOISSIAS 8yl

€00 100 “INd
= 5@ g o oF g 23¥x§
VIN s 28 VIN VIN 0€'0 0L’0 Wd| wN VIN S - m g5 uHn3 aAmbny YH-d3
N = 9zl 8g'0 oLy ® S o
95’} YHO
100 700 8
© £0°0 sBUBJAY =3
> o " o
VIN 7 2 VIN il Suezieate g - € lonanal| smeny | onaa3
& 3 VIN 50 VIN suenor| VN VIN 3 E] ]
<] 100> auszusg S
[ SUEXSH-U m
09 D0A
(WAny) [ MueL adA)
(iodes/sen JAUO} Jy/q| JA/U0} B0 Xep poys | eolneg | 'oNql | eanog | oN ]
Jo (SdvH %
pnby7 ‘piros SO0A
'SUOHIPUOD gyeoads) (ueld Joid 9 ojqeL (veld joid 2
(puy/Bu Jixa 3v7) (ueld joid ® siqeL |  spun uoissiwg ajqeL spun
o Awdd) SVOPWeN | (Auo sassagord SN UoISSIWUT yojew 3Sny) uossiwg
e s PosN aseyd =0T ) [E2IWBY) yojew jsnyy)  |wiod syl ubnoy) | 9dAL | yojew zsnpy)
onenuaouad| poyesn 10 wio4 (SHOISSIWE pajjojuo] | suossiwg psjjouodun | - sjueinjiog Jun uoissiug a91A8(Q [0AU0D pajuap juiod *ON q] Wiod
uaissiwg 183 uoIssiwg |e[usjod WNWIXep lenusjod wnwixey paleinBay Iy 10} Wi} Juap uonnjiod iy Jup uoissiwg uoissiwg | uolssiwg

Ejeq SUOISSIWT ;| 9|qeL

133HS AYVININNS V.LVA SLNIOd NOISSING
[ JusWyoeny




L1/2 Uoisinsy DVYQ-dIaAm

|14

. N ) . aNo2
LLL99PES 6LS¥8 by | (19) € vl L~ WIN VIN jusIguy V/IN av0T-d3
L1299'vES 6LS¥8I¥Y'Y | 02 rL'L~ VIN VIN usiquy V/N Md
: -SYNVY.L-d3
LL299°7ES 6LSYS bb'y | 07 il L~ VN VN usIqUY VN Unoo
: -SINVL-d3
LLL997ES 6LSY8 PPy | (1s9) 0L AN umouun umoLun (1s9) 00S (1s9) 0L ZH1-d3
LL199°vES 81S¥8 v’y | (189) 01 rirL' L~ umouun umouun ('1s8) 005 (159) 0} LH1-d=
L1299°vES 6LS¥8° /by | OL prL b~ £LlT~ 190'€L~ (1s8) oSt L0 L1H-d3
LLI99'PES 6LSYe'LbP'Y | G201 prL L~ b2~ 7’266~ (1s9) 005 (1s9) 01 Zndo-d3
LL299'PES 6LSY8 IvP'y | SL°0L Pl L~ L~ ¥'266~ (1s9) 005 (19) 0') LNd9-d3
(1ans] punoib {ajges spun
2A0qe SUOJSSiW (jons) ess ugsw (sdyp) suopipuo buyeiedo je (4,) uojssiwg
40 Jyblay asesioy) anoqe 1ybioH) {uyoe) yojew jsnp)
Bunseg BuypoN 2 WBieH oeyg [eAS7 punoic) Ajoojep , MO SulaWn|oA ‘dwa] () 'ON
Isjeweiq alwrod
(uny) ssjeuIpI00) W1N (1) uones|3 Juiod uoissiwg seg Ix3 J8uy| uolssiwg

ejeq Jojaweled ases|oy :Z 9jqel

133HS AMVIWANS V1Vvad SLNIOd NOISSING
rjuswyseny




}1/2 uoisinay DVQA-d3dAM

[44

‘Asea Aew 1nq suopeinbyuoa juswidinbs jeajdA; uo peseq pajewnsa aie SiJEAY dUJ| PuUL SIdYLA) J9jEdY Jo) Siepeweled YIB)S,

:sojoN

"|oAs| punoib snoge suoIssIWa Jo JYBlay asesjey z
"slaul apnou] “suoljipuod Bunesado Je sAID .

papiaoad sappuip1000 P S Sawupd003 WL mawdinba fo nay ug 310N

L1299'vES 6lSv8' Y'Y | WIN L L~ Y/N VIN jusiquy V/IN dH-d3
LL299°vES 6LSP LYYy | VIN 1240 % Y/N V/N jusiquly VIN 9N4-4d3
L1299'vES 6LGP3 LYYy | WIN vl L~ umauxun umouun Y/N V/IN 1071d-d3
L1L299°vES BLSY8 LYYy | ST L L~ umousun umouun ('1s8) 000'L 184 aDIL
-gN0D-0dY
L1 299°'VES 6LSY8 L'y | (1s9) ¢ L L~ VY/N V/N jusiquiy VIN Md-avO1-d3
(janay punaib (aiqeL spun
2ACgE SUOISSIWS (1oA8] eas ueaw (sdp) suolipuoa Bunessdo je (d,) uoissiug
40 Jubtay asesjoy) sroqe 1ybiot) (uyoe) yojew ISN)
Bupseg BujyuoN . WBIeH doelg oA punoig Ayoojep , MOl SU}BWINIOA ‘dwia ] (W "ON
leswelqg aijiod
(w}) sejeuIpIc0D LN (1) uoneas|g JuI0d UoISSIWST seo) 1xg Jauu) uolssiug




SWN Production Company, LLC
John Harwatt Pad
March 2016

ATTACHMENT K: FUGITIVE EMISSIONS DATA SUMMARY SHEET

23



Attachment K

FUGITIVE EMISSIONS DATA SUMMARY SHEET

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

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

APPLICATION FORMS CHECKLIST - FUGITIVE EMISSIONS

1.) Will there be haul road activities?
Yes [1No
If YES, then complete the HAUL ROAD EMISSIONS UNIT DATA SHEET.

2.) Will there be Storage Piles?

[JYes Xl No
JIfYES, complete Table 1 of the NONMETALLIC MINERALS PROCESSING EMISSIONS UNIT DATA SHEET.

3.) Wili there be Liquid Loading/Unloading Operations?

Yes ] No
If YES, complete the BULK LIQUID TRANSFER OPERATIONS EMISSIONS UNIT DATA SHEET.

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

[1Yes X No
[ If YES, complete the GENERAL EMISSIONS UNIT DATA SHEET.

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

X Yes I No

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

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

[1Yes X No
I YES, complete the GENERAL EMISSIONS UNIT DATA SHEET.

7.) Will there be any other activities that generate fugitive emissions?

] Yes X No
[1If YES, complete the GENERAL EMISSIONS UNIT DATA SHEET or the most appropriate form.

If you answered “NO” to all of the items above, it is not necessary to complete the following table, “Fugitive Emissions
Summary.”

Revision 2/11
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ATTACHMENT L: EMISSION UNIT DATA SHEETS

EUDS — Storage Tanks: Condensate

EUDS ~ Storage Tanks: Produced Water

EUDS — Bulk Liquid Transfer Operations: Condensate
EUDS — Bulk Liquid Transfer Operations: Produced Water
EUDS — Chemical Process Leak Sources

EUDS — Fugitive Emissions from Unpaved Haulroads
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Attachment L
EMISSIONS UNIT DATA SHEET
STORAGE TANKS

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

IF USING US EPAs TANKS EMISSION ESTIMATION PROGRAM (AVAILABLE Al
www.epa.gqovitnn/tanks.html), APPLICANT MAY ATTACH THE SUMMARY SHEETS IN LIEU OF
COMPLETING SECTIONS lII, IV, & V OF THIS FORM. HOWEVER, SECTIONS [, Il, AND VI OF THIS FORM
MUST BE COMPLETED. US EPA’s AP-42, SECTION 7.1, “ORGANIC LIQUID STORAGE TANKS,” MAY ALSO
BE USED TO ESTIMATE VOC AND HAP EMISSIONS (hitp:/iwww.epa.govitnn/chief!).

l. GENERAL INFORMATION (required)

1. Bulk Storage Area Name 2. Tank Name
Condensate Storage Six (6) 400-bbl Condensate Storage Tanks
3. Tank Equipment Identification No. (as assigned on|4. Emission Point Identification No. (as assigned on
Equipment List Form) Equipment List Form)
EU-TANKS-COND EP-TANKS-COND
5. Date of Commencement of Construction (for existing tanks) 2013
6. Type of change [] New Construction ] New Stored Material [X] Other Tank Modification
7. Description of Tank Modification (if applicable)
Change in throughput and emissions based on new process simulation and analysis.
7A. Does the tank have more than one mode of operation? [ Yes ™ No
(e.g. Is there more than one product stored in the tank?)
7B. If YES, explain and identify which mode is covered by this application (Note: A separate form must be
completed for each mode).
7C. Provide any limitations on source operation affecting emissions, any work practice standards (e.g. production
variation, etc.):
Not applicable
Il. TANK INFORMATION (required)
8. Design Capacity (specify barrels or gallons). Use the internal cross-sectional area multiplied by internal
height.
o 400 barrels (per tank)
9A. Tank Internal Diameter (ft) 9B. Tank Internal Height (or Length) (ft)
12 20
10A. Maximum Liquid Height (ft) 10B.  Average Liquid Height (ft)
19 10
11A. Maximum Vapor Space Height (ft) 11B.  Average Vapor Space Height (ft)
20 10
12. Nominal Capacity (specify barrels or gallons). This is also known as “working volume” and considers design

liguid levels and overflow valve heights.
16,074.56 gallons (per EPA TANKS 4.0.9d)
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13A. Maximum annual throughput (gal/yr) 13B.  Maximum daily throughput (gal/day)
2,759,400 (Total for all tanks) 7,560 (Total for all tanks)

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

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

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

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

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

X Fixed Roof [X] vertical ____horizontal __ flat roof coneroof ___ dome roof
___other (describe)

[] External Floating Roof __ pontoon roof __ double deck roof

[ ] Domed External (or Covered) Floating Roof

(] intemal Floating Roof ___ vertical column support ___ self-supporting

[] Variable Vapor Space ___lifter roof __ diaphragm

[] Pressurized ___ spherical __ cylindrical

[] Underground
[] Other (describe)

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

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

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

L] No Rust [] Light Rust [] Dense Rust [ 1 Not applicable
22A. s the tank heated? CJ YES CI1NO

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

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

23. Operating Pressure Range (psig):

24. Complete the following section for Vertical Fixed Roof Tanks 1 Does Not Apply

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

24B. For cone roof, provide slope (ft/ft)

25. Complete the following section for Floating Roof Tanks [[] Does Not Apply

25A.  Year Internal Floaters Installed:

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

25C. Is the Floating Roof equipped with a Secondary Seal? [ ] YES [INO
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25D. If YES, how is the secondary seal mounted? (check one) [JShoe []Rim ] Other (describe):

25E. Is the Floating Roof equipped with a weather shield?  [] YES [INO

25F.  Describe deck fittings; indicate the number of each type of fitting:
ACCESS HATCH

BOLT COVER, GASKETED: UNBOLTED COVER, GASKETED: | UNBOLTED COVER, UNGASKETED:
AUTOMATIC GAUGE FLOAT WELL
BOLT COVER, GASKETED: UNBOLTED COVER, GASKETED: | UNBOLTED COVER, UNGASKETED:
COLUMN WELL
BUILT-UP COLUMN - SLIDING!BUILT-UP COLUMN - SLIDING|PIPE COLUMN - FLEXIBLE
COVER, GASKETED: COVER, UNGASKETED: FABRIC SLEEVE SEAL:
LADDER WELL
PIP COLUMN — SLIDING COVER, GASKETED: PIPE COLUMN - SLIDING COVER, UNGASKETED:

GAUGE-HATCH/SAMPLE PORT

SLIDING COVER, GASKETED: SLIDING COVER, UNGASKETED:

ROOF LEG OR HANGER WELL
WEIGHTED MECHANICAL | WEIGHTED MECHANICAL i SAMPLE WELL-SLIT FABRIC SEAL
ACTUATION, GASKETED: | ACTUATION, UNGASKETED: 1 (10% OPEN AREA)

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

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

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

STUB DRAIN
1-INCH DIAMETER:

OTHER (DESCRIBE, ATTACH ADDITIONAL PAGES IF NECESSARY)
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26. Complete the following section for Internal Floating Roof Tanks

[_] Does Not Apply

26A. Deck Type: [1 Bolted

[] Welded

26B. For Bolted decks, provide deck construction:

26C. Deck seam:
[1 Continuous sheet construction 5 feet wide
[[] Continuous sheet construction 6 feet wide
] Continuous sheet construction 7 feet wide

[] Continuous sheet construction 5 x 7.5 feet wide
[] Continuous sheet construction 5 x 12 feet wide

[] Other (describe)

26D. Deck seam length (ft)

26E.

Area of deck (ft?)

For column supported tanks:
26F.  Number of columns:

26G.

Diameter of each column:

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

27. Provide the city and state on which the data in this section are based.

Refer to enclosed TANKS Summary Sheet.

28. Daily Average Ambient Temperature (°F)

29. Annual Average Maximum Temperature (°F)

30. Annual Average Minimum Temperature (°F)

31. Average Wind Speed (miles/hr)

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

33. Atmospheric Pressure (psia)

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

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

34A.  Minimum (°F) 34B. Maximum (°F)

35. Average operating pressure range of tank:

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

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

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

39A. Material Name or Composition

39B. CAS Number

39C. Liquid Density (Ib/gal)

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

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

39G. Reid (psia)

Months Storage per Year
39H.  From

39,  To

V1. EMISSIONS AND CONTROL. DEVICE DATA (required)

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

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

: i Working Loss
Material Name & Breathing Loss g Annual Loss Estimation Method'

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

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

' EPA = EPA Emission Factor, MB = Material Balance, 8S = Similar Source, ST = Similar Source Test,

Throughput Data, O = Other (specify)
Remember to attach emissions calculations, including TANKS Summary Sheets if applicable.
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Attachment L
EMISSIONS UNIT DATA SHEET
STORAGE TANKS

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

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

I. GENERAL INFORMATION (required)

1. Bulk Storage Area Name 2. Tank Name
Produced Water Storage Six (6) 400-bbl Produced Water Storage Tanks
3. Tank Equipment Identification No. (as assigned on|4. Emission Point Identification No. (as assigned on
Equipment List Form) Equipment List Form)
EU-TANKS-PW . EP-TANKS-PW
5. Date of Commencement of Construction (for existing tanks) 2013
6. Typeofchange  [] New Construction [ ] New Stored Material Other Tank Modification
7. Description of Tank Modification (if applicable)
Change in throughput and emissions based on new process simulation and analysis..
7A. Does the tank have more than one mode of operation? []Yes X No
(e.g. Is there more than one product stored in the tank?)
7B. If YES, explain and identify which mode is covered by this application (Note: A separate form must be
completed for each mode).
7C. Provide any limitations on source operation affecting emissions, any work practice standards (e.g. production
variation, etc.):
Not applicable
ll. TANK INFORMATION (required)
8. Design Capacity (specify barrels or gallons). Use the internal cross-sectional area multiplied by internal
height.
400 barrels (per tank)
9A. Tank Internal Diameter (ft) 9B. Tank Internal Height (or Length) (ft)
12 20
10A. Maximum Ligquid Height (ft) 10B.  Average Liquid Height (ft)
19 10
11A. Maximum Vapor Space Height (ft) 11B.  Average Vapor Space Height (ft)
20 10
12. Nominal Capacity (specify barrels or gallons). This is also known as "working volume” and considers design

liguid levels and overflow valve heights,
16,074.56 gallons (per EPA TANKS 4.0.9d)

Revision 03/2007
33




13A. Maximum annual throughput (gal/yr) 13B.  Maximum daily throughput (galiday)
1,533,000 (Total for all tanks) 4,200 (Total for all tanks)

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

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

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

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

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

Fixed Roof vertical ____horizontal ___ flat roof Xl conercof ___ dome roof
___ other (describe)}

[] External Floating Roof ___ pontoon roof __double deck roof

[] Domed External (or Covered) Floating Roof

] Internal Floating Roof ___vertical column support ___ self-supporting

[] Variable Vapor Space ___lifter roof ___diaphragm

[] Pressurized __ spherical __ cylindrical

[1 Underground
] Other (describe)

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

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

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

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

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

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

23. Operating Pressure Range (psig):

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

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

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

25A. Year Internal Floaters Installed:

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

25C. s the Floating Roof equipped with a Secondary Seal? [] YES INO
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25D. If YES, how is the secondary seal mounted? (check one) [ ]Shoe []Rim [] Other (describe):

25E. Is the Floating Roof equipped with a weather shield? [J YES [INO
25F.  Describe deck fittings; indicate the number of each type of fitting:
ACCESS HATCH
BOLT COVER, GASKETED: UNBOLTED COVER, GASKETED: | UNBOLTED COVER, UNGASKETED:
AUTOMATIC GAUGE FLOAT WELL
BOLT COVER, GASKETED: UNBOLTED COVER, GASKETED: | UNBOLTED COVER, UNGASKETED:
COLUMN WELL
BUILT-UP COLUMN - SLIDING |BUILT-UP COLUMN - SLIDING|PIPE COLUMN - FLEXIBLE
COVER, GASKETED: COVER, UNGASKETED: FABRIC SLEEVE SEAL:
LADDER WELL
PIP COLUMN — SLIDING COVER, GASKETED: PIPE COLUMN - SLIDING COVER, UNGASKETED:

GAUGE-HATCH/SAMPLE PORT

SLIDING COVER, GASKETED: SLIDING COVER, UNGASKETED:
ROOF LEG OR HANGER WELL
WEIGHTED MECHANICAL i WEIGHTED MECHANICAL i SAMPLE WELL-SLIT FABRIC SEAL
ACTUATION, GASKETED: ! ACTUATION, UNGASKETED: i (10% OPEN AREA)
i i
| !
VACUUM BREAKER

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

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

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

STUB DRAIN
1-INCH DIAMETER:

OTHER (DESCRIBE, ATTACH ADDITIONAL PAGES IF NECESSARY)
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26. Complete the following section for Internal Floating Roof Tanks

] Does Not Apply

26A.  Deck Type: [] Bolted

[] Welded

26B.  For Bolted decks, provide deck construction:

26C. Deck seam:
[T1 Continuous sheet construction 5 feet wide
[] Continuous sheet construction 6 feet wide
['1 Continuous sheet construction 7 feet wide

[1 Continuous sheet construction 5 x 7.5 feet wide
] Continuous sheet construction 5 x 12 feet wide

[_] Other (describe)

26D. Deck seam length (ft)

26E.

Area of deck (ft?)

For column supported tanks:
26F.  Number of columns:

26G.

Diameter of each column:

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

27. Provide the city and state on which the data in this section are based.

Refer to enclosed TANKS Summary Sheet.

28. Daily Average Ambient Temperature (°F)

29. Annual Average Maximum Temperature (°F)

30. Annual Average Minimum Temperature (°F)

31. Average Wind Speed (miles/hr)

32. Annual Average Solar Insulation Factor (BTUI(ftZ-day))

33. Atmospheric Pressure (psia)

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

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

34A.  Minimum (°F) 34B. Maximum (°F)

35. Average operating pressure range of tank:

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

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

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

39A. Material Name or Composition

39B. CAS Number

39C. Liquid Density (Ib/gal)

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

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

39G. Reid (psia)

Months Storage per Year
39H. From

391. To

V1. EMISSIONS AND CONTROL DEVICE DATA (required)

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

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

i i Working Loss
Material Name & Breathing Loss g Annual Loss Estimation Method"

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

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

' EPA = EPA Emission Factor, MB = Material Balance, SS = Similar Source, ST = Similar Source Test,

Throughput Data, O = Other (specify)
[X] Remember to attach emissions calculations, including TANKS Summary Sheets if applicable.
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Attachment L
EMISSIONS UNIT DATA SHEET
BULK LIQUID TRANSFER OPERATIONS

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

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

1. Loading Area Name: Condensate Truck Loading

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

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

3. Loading Rack or Transfer Point Data:

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

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

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

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

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

6. Are cargo vessels pressure tested for leaks at this or any other location?
Yes [ ] No
If YES, describe:

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

WVDEP-0AQ Revision 03-2007
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7. Projected Maximum Operating Schedule (for rack or transfer point as a whole):

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

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

Pump ID No. N/A

Liquid Name Condensate
Max. daily throughput (1000 gal/day) 756

Max. annual throughput (1000 galfyr) 2.759.4
Loading Method SUB

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

Max. Bulk Liquid Temperature (°F) 50.33

True Vapor Pressure 2 5.0008
Cargo Vessel Condition * U

Control Equipment or Method *

O = Vapor Return w/ Combustion Controls

Minimum control efficiency (%)

70% Capture / 98% Combustion / 69% Overall

Maximum Loading (Ib/hr)

Emission Rate

4.55

Annual (Ib/yr)

1,680 (based on 0.84 tons/year)

Estimation Method ®

EPA

WVDEP-0AQ Revision 03-2007
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1 BF = Bottom Fill SP = Splash Fill SUB = Submerged Fill

2 At maximum bulk liquid temperature

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

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

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

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

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

WVDEP-0AQ Revision 03-2007
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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

As currently permitted As currently permitted
REPORTING TESTING

As currently permitted As currently permitted

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

WVDEP-0AQ Revision 03-2007
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Attachment L
EMISSIONS UNIT DATA SHEET
BULK LIQUID TRANSFER OPERATIONS

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

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

1. Loading Area Name: Produced Water Truck Loading

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

as apply):
[ ] Drums [] mMarine Vessels [ ] Rail Tank Cars XTank Trucks

3. Loading Rack or Transfer Point Data:

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

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

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

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

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

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

X Yes []No
If YES, describe:

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

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

Pump ID No. N/A
Liquid Name Produced Water
Max. daily throughput (1000 gal/day) ' 49
Max. annual throughput (1000 gal/yr) 1,533.0
p 1
Loading Method SUB
Max. Fill Rate (gal/min) 125
Average Fill Time (min/loading) ~60
o o
Max. Bulk Liquid Temperature (°F) 50.33
2
True Vapor Pressure 0.2368
Cargo Vessel Condition * U
- 4
Control Equipment or Method O = Vapor Return w/ Combustion Controls -
- . o
Minimum control efficiency (%) 70% Capture / 98% Combustion / 69% Overall
Maximum Loading (Ib/hr)
Emission Rate 0.14
Annual (Ib/yr)

40 (based on 0.02 tons/year)
Estimation Method ° .

EPA
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43




! BF = Bottom Fill SP = Splash Fill SUB = Submerged Fill

2 At maximum bulk liquid temperature

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

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

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

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

S EPA = EPA Emission Factor as stated in AP-42

MB = Material Balance
TM = Test Measurement based upon test data submittal

O = other (describe)
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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

As currently permitted As currently permitted
REPORTING TESTING

As currently permitted As currently permitted

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

O

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

Reactor Data Sheet

Distiflation Column Data Sheet

|

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 [X] attach MSDSs
Natural gas and condensate

4. List Products and Maximum Production and [] attach MSDSs

Description and CAS Number Maximum Hourly (Ib/hr) Maximum Annual (ton/year)

Not applicable

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

6. Complete the Leak Source Data Sheet and describe below or attach to application the leak detection or
maintenance program to minimize fugitive emissions. Include detection instruments, calibration gases or methods,
planned inspection frequency, and record-keeping, and similar pertinent information. If subject to a rule
requirement (e.g. 40CFR680, Subpart VV), please list those here.

The facility is not a natural gas processing plant (SIC 1321) and is therefore not subject to New Source Performance
Standards (NSPS) Subpart KKK or Subpart OO0O requirements for a leak detection and repair (LDAR) monitoring
program.

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

spill or release.

In the event of an accidental spill or release, personnel will be protected, emergency response personnel will be notified and
immediate steps to stop the spill or release will be implemented.
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8A.

8B.

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

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 cther federal regulations. Discuss the persistence
in the environment of any emission (e.g. pesticides, etc.).

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

9A.

Types and amounts of wastes to be disposed:

9B.

Method of disposal and location of waste disposal facilities:
Carrier: Phane:

9C.

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

10.

Maximum and Projected Typical Operating Schedule for process or project as a whole (circle appropriate units).

circle units: (hrs/day) (hr/batch) (days), (batches/day), (batches/week) | (days/yr), (weeks/year)

10A. Maximum

10B. Typical

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

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

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

limits.
MONITORING RECORDKEEPING
As currently permitted As currently permitted
REPORTING TESTING
As currently permitted As currently permitted

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

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

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

Not applicable
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10.

11.

12

13.

Notes for Leak Source Data Sheet

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

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

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

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

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

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

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

Volatile organic compounds (VOC) means the term as defined in 40 CFR 051.100 (s).

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

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

LIST CO, H,S, mineral acids, NO, NO,, SO3;, etc. DO NOT LIST CO,, H;, H,O, N;, O,, and Noble Gases.

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

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

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

Do not include closed-purge sampling connections.

Revision 03/2007
49



Attachment L

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

k = | Particle size multiplier 4.90 1.50

s = | Silt content of road surface material (%) 3.9 3.9

p = |Number of days per year with precipitation >0.01 in. 150 150

Mean Mean -
Nuimber Descrption "o | vente | venie | esper | YCETCH RS ol | oy
Wheels (tons) (mph) Hour . Year Number (%)

1 Light Vehicles 4 2 10 0.74 3 2,683 N/A N/A
2 | Medium Trucks 10 15 10 0.74 3 1,533 N/A N/A
3 | Heavy Trucks 18 235 10 0.74 2 1,533 N/A N/A
4
5
6
7
8

Source: AP-42 Fifth Edition — 13.2.2 Unpaved Roads

E=kx59x(s+12) x (S + 30) x (W + 3)°7 x (w+ 4)°° x ((365 — p) + 365) =

Ib/Vehicle Mile Traveled (VMT)

Where:
= | Particle size multiplier 4.90 1.50
= | Silt content of road surface material (%) 39 3.9
= | Mean vehicle speed (mph) 10 10
= | Mean vehicle weight (tons) 14.9 14.9
w = | Mean number of wheels per vehicle 12 12
p = | Number of days per year with precipitation >0.01 in. 150 150
For Ib/hr:  [lb + VMT] x [VMT =+ trip] x [Trips + Hour] = Ib/hr
For TPY: [lb + VMT] x [VMT = trip] * [Trips + Hour] x [Ton + 2000 Ib] = Tons/year
SUMMARY OF UNPAVED HAULROAD EMISSIONS
ltem No. Uncontrolied Controlled Uncontrolled e Controlled
Ib/hr TPY Ib/hr TPY Ib/hr TPY Ib/hr TPY
1 0.11 0.36 - - 0.03 0.09 - -
2 0.1 0.36 - - 0.03 0.09 - -
3 0.16 0.54 - - 0.04 0.12 - -
4
5
6
7
8
TOTALS 0.38 1.26 - - 0.10 0.30 - -

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

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

I = | Industrial augmentation factor (dimensionless)

n= [ Number of traffic l[anes

s = | Surface material silt content (%)

L = | Surface dust loading (Ib/mile)

Maximum
Miles per Trip Trips per
Hour

Item : Mean Vehicle
Number pescpon Weight {tons)

Maximum Control
Trips per Dewvice ID
Year Number

Control
Efficiency (%)

1

OIN([O| | D[] N

Source: AP-42 Fifth Edition — 11.2.6 Industrial Paved Roads
E=0.077 x 1 x (4 + n) x (s + 10) x (L + 1000) x (W + 3)°7 =
Where:

Ib/Vehicle Mile Traveled (VMT)

I = | Industrial augmentation factor (dimensionless)

n= | Number of traffic lanes

s = | Surface meterial silt content (%)

L= | Surface dust loading (Ib/mile)

W = | Average vehicle weight (tons)

For Ib/hr:  [Ib + VMT] x [VMT = trip] % [Trips + Hour] = Ib/hr

For TPY: [lb + VMT] x [VMT = trip] * [Trips + Hour] % [Ton + 2000 Ib] =

SUMMARY OF PAVED HAULROAD EMISSIONS

Tons/year

Uncontroiled
tem No. lo/hr TPY

Ib/hr

Controlled
TPY

N|oOjlo|lAh|lW[IN] =~

TOTALS
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Attachment M

Air Pollution Control Device Sheet
(FLARE VAPOR COMBUSTOR SYSTEM*)

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

Equipment Information

1. Manufacturer: MRW Technologies, Inc. 2. Method: [ ] Elevated flare
[] Ground flare
Model No. TBF-4.0-25-71200 X Other
Describe:
One (1) Vapor Combustor
3. Provid'e diagram(s) of unit describing capture system with duct arrangement and size of duct, air volume,
capacity, horsepower of movers. If applicable, state hood face velocity and hood collection efficiency.
4. Method of system used: Not applicable
[] Steam-assisted [] Air-assisted ] Pressure-assisted [1 Non-assisted
5. Maximum capacity of flare-vapor combustor: i .
i 6. Dimensions of stack:
~50 scf/min Diamet 40 &
iameter 4. i
~2,970 scfthr Heiaht 5.0 ,
ei . :
*Based on 71,200 scfd 9
7. Estimated combustion efficiency: 8. Fuel used in burners:
(Waste gas destruction efficiency) Natural Gas
Estimated: >98% [] Fuel Oil, Number
Minimum guaranteed: 98% [] Other, Specify:
9. Number of burners: 11. Describe method of controlling flame:
Rating: 8.0 mmBTU/hr Pilot(s) monitored via flame rod.
10. Wil preheat be used? [] Yes [INo
12. ElareVapor Combustor height: 25.0 # |14. Natural gas flow rate to flare pilot flame per pilot
light: ~0.83 scf/min
13. Flare tip inside diameter: N/A ft <50 scf/hr
15. Number of pilot lights: 16. Will automatic re-ignition be used?
Total 1 <46,000%* BTU/hr X Yes [ No
17. If automatic re-ignition will be used, describe the method:

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

18. Is pilot flame equipped with a monitor? X Yes [ No
If yes, what type? [] Thermocouple [ Infra-Red
[] Ultra Violet [] Camera with monitoring control room
Other, Describe: Flame rod
19. Hours of unit operation per year: 8,760
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Steam Injection

20

. Will steam injection be used? [ ] Yes No [21. Steam pressure PSIG
Minimum Expected:
Design Maximum:

22. Total Steam flow rate: LB/hr |23. Temperature: °F
24. Velocity ft/'sec | 25. Number of jet streams
26. Diameter of steam jets: in 27. Design basis for steam injected:
LB steam/LB hvdrocarbon |
28. How will steam flow be controlled if steam injection is used?

Characteristics of the Waste Gas Stream to be Burned

20.

Quantity Quantity

Grains of H,S/100 f° (LB/hr, #/hr, etc) Source of Material

Name

See Vapor Combustor

Calculations in
Attachment N

30.

Estimate total combustible to #are vapor combustor: 355.11 Ib/hr VOC  LB/hr or ACF/hr
(Maximum mass flow rate of waste gas) ~50 scfm

31. Estimated total flow rate to flare vapor combustor including materials to be burned, carrier gases, auxiliary
fuel, etc.:
355.11 Ib/hr VOC LB/hr or ACF/hr
32. Give composition of carrier gases:
33. Temperature of emission stream: 34. Identify and describe all auxiliary fuels to be burned.
~1,000 °F BTU/scf
Heating value of emission stream: Not applicable BTU/scf
2,682 BTUA BTU/scf
Mean molecular weight of emission stream: BTU/scf
35. Temperature of flare vapor combustor gas: ~1,000 °F | 36. Elare Vapor combustor gas flow rate: ~50  scf/min
37. Elare-Vapor combustor gas heat content: 38. Elare Vapor combustor gas exit velocity:
2,682 BTUA® - scf/imin
39. Maximum rate during emergency for one major piece of equipment or process unit: scf/min
40. Maximum rate during emergency for one major piece of equipment or process unit: BTU/min
41. Describe any air pollution control device inlet and outlet gas conditioning processes (e.g., gas cooling, gas

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

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

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

MONITORING: RECORDKEEPING:

As currently permitted As currently permitted

REPORTING: TESTING:

As currently permitted As currently permitted

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

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

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

pollution control device.

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

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

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

Notes:

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

**Assuming 50 SCFH fuel consumption per pilot and 905 Btu/scf fuel heating value.
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SWN Production Company, LLC
John Harwatt Pad
March 2016

ATTACHMENT M: AIR POLLUTION CONTROL DEVICE SHEET

APCDS — COMBUSTOR

VAPOR COMBUSTOR SPECIFICATION SHEET
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tenhﬁniogles inc.

Tank Battery Combustor Specification Sheet

MRW Technologies, Inc.

Combustor Model Number; TBF-4.0-25-71200

Expected Desfruction Removal Efficiency (DRE):

Unit Size:

Design Heat Input:
Design Flow Rates:

Design Heat Content:

Waste Gas Flame Armrrestor:

Pilot Type:

Pilot Operation (Continuous/Intermittent):

Pilot Fuel Consumption:
Pilot Monitoring Device:

Automatic Re-Ignition:

Remote Alarm Indication:

Description of Control Scheme:

98% or Greater of
Non-Methane
Hydrocarbons

4.0-foot Diameter
25-Foot Overall Height

8 MMBTU/HR

71,200 SCFD

2682 BTU/SCF
Enardo

MRW Electric Ignition
Continuous

50 SCFH or Less
Flame Rod

Included

Included

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

flame.

C omMmB U

STI1O0N

SYSTEMWmM

S

2301 West 171 Street S., Glenpool, OK 74033 » tel: 918.827.6030 - fax: 918.827.6034 » email: mrw@mrvw-tech.com
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SWN Production Company, LLC
John Harwatt Pad
March 2016

ATTACHMENT N: SUPPORTING EMISSIONS CALCULATIONS

EXAMPLE CALCULATIONS

g/hp-hr Emission Factors:

Emission 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 {lb/mmBtu) * Combustor Rating (mmBtu/hr) = [b/hr

Ib/mmscf Emission Factors:

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

kg/mmBtu Emission Factors:

Emission Factor (kg/mmBtu) * Engine Rating (hp) * Fuel Use (Btu/hp-hr) * 2,20462 Ib/kg * 1 mmBtu/1000000 Btu =
Ib/hr

Emission Factor (kg/mmBtu) * Heater Rating (mmBtu/hr) * 2.20462 Ib/kg = Ib/hr

Emissions with Capture and Control Systems:

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

50, Mass Balance:

Representative Gas Analysis (ppmv H,S) * 32 (MW Sulfur)/34 (MW H,S) = ppmv Fuel Sulfur Content

Fuel Sulfur Content (ppmv)/15.99 = grains/100 scf

Design Capacity (mmBtu/hr) * 1/Heating Value (Btu/scf) * 1,000,000 Btu/mmBtu * 1 pound/7,000 grains * Fuel
Sulfur Content (grains/scf) * 64 (MW SO,)/32 (MW Sulfur) = 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 * 1 ton/2000 |b = TPY

Tonnes/Year * 1.10231131 = TPY

57



19N} sAlEjuSSaldal 0} pappe Jojoe) Alajeg "SPH Awdd g°) Buiwnsse (495 00|/surRIB 880"0) AWdd || JO JUSJUOD INYNS 2N} UO psseq oue|eq ssew Buisn p:

89

P ‘[Bluswiuosaug pue BupesulBug yoose|4

‘3JeLU)ISe SUOISS|LID SANBAISSUOD Joj §%H Awdd g-g Jo sisAjeue

SJEIN3|edau SHUN Uolisnquuon BulLing-jan} wox sUoISsIWe 20 ,

*23[qe} Buimoljo} ul pajussaid dvH pateads “(dvH) Siuen|jod Jie snopiezey Buipnjoul (+£0) suedold Uey) JSIABEY SIUSNISUCD Ile sepnjoul DOA [€10L ,

1S9JON
(z&v) (ev'1) 00°0 00°0 (25'9) (8z'1) {90°¢) {02'0) (1z'1) (6¢°0) = SUOISS|W 3[qemoly 39N
89 ¥6°L Lo'0 10°0> 96'8¢ 06’8 56°%1 Ve 876 (454 = SUOISSIWIT 9|qemo[|Y Juiad jualind
95°L sr'0 10'0 10°0> 6€'¢ [4: ) 68°'LL [4x4 85°L £k = SuolSsSiug 9|qemo[]y uoReIYIPON-Isod
9Tl 80 - - - - - - - - ¥MH-N3 Aipo - suoissiwg peoy [neH aAgbnd
= - - - 09'¢ 690 - - - - on4d-N3 Ajipop - suoissiwz aAmBny
100> 10°0> 10°0> 100> 10°0> 10'0> 200 10°0> 00 L0°0 1O7Id=n3a 10lld Joysnquiog Jode|
. . _ . . . . ] . amit Apop - weang Bulpeopue]
0L'0 200 a6z 099 598 02z vey oLl -ANOD-0dY - Joysnquiog Jode Jymau-o°g (1) SUo
R ] i _ . Apop - Joysnquia) JodBA O} pajnoy winjey
- N - €00 +o'0> " - - B Md-avoTn3 Jodep /m BupEOT Yani] Jejeps pacnpold
. R R R . . j i _ _ aNod Ajlpop - Joisnquio] 1odeA 0} penoy
¥8'0 61°0 -avo-n3a wnyay Jadea /m BuipeoT yont L sjesuapuos)
B _ ~ _ AlIpo - Joysnquios) Jodep o)
) MA"SANYLNZ | sginoy syjus. ssyem psonpaid [99-00% (9) 18|
. _ R - R i R N R R aNod Kypoyy - 103snquiog Jode
-SYNVYL-NT 0} pajnoy syue ] ajesuapuo) |49-00t (9) XIS
90°0 100 100> 10°0> 00 10’0 190 10 ¥.'0 FAN" ZHT-N3 J8jea ault Jy/mguiw-g°|
90'0 100 10'0> 10°0> 00 Lo0 190 ¥L0 vl 0 FAN] LHT-N3 J81BaH Ui y/mguu-g
- - - - - - - - - - ZLH-N3 anoway - Jejesl] JalesH JY/Mguw-05 0
<00 L0'0> 10'0> 100> Lo'o 100> FrA] 500 920 900 LAH-N3 igjeal] Jojes Ju/mguii-0g 0o
¥0'0 10’0 100> 10°0> €00 1070 B6E0 600 810 L0 endo-n3 Jauing N9 Jymguiw-g-L
00 o0 10°0> 10°0> €0°0 100 6£°0 60°0 87’0 L0 Nd9-N3 Jauing Ndo Ju/mguiw-o°L
_ _ _ _ . _ R ) R _ - QAOWIRY ~ JBHIAUOY JBA[EIR])
FONI-N3 /M auiBuz vN 90D Jelidisie) dy-gyl
AdL 4/q] AdlL ay/q] AdL 4/q| AdlL A4/q1 AdL d4/q]
g aiun juswidinby
JEI0L INd ‘08 ,OOA [§joL [e3s] XON

SUOISS|WT Juepn[jod JIY BL9IID Jo Alewiwing
Ped RemieH uyor
2711 ‘Auedwo) uononpold NMS



abed JxaN U0 penuguoy

69

"I ‘[BjUSLILONAUT pue Butissuibuz yooue|d

(a1'0) (1o0) (100 {or°0) {0070) 200 {zo'0) 00°0 {00°0) {o00) = suo|ss|w3 a[qemo]|¥ 1eN
£L'0 Z1o £0'0 080 100> z00 ¥0'0 100 10°0> 10'0> = SUOISS|WZ S|GEMOIY HULISd JUSLIND
180 Lo 700 ov'o - - 700 100 - - = SUOISSIW S|GEMO||Y UOEILIPOI-ISOd
- - - - - - - - - - ¥H-N3 Ajpoy - suojssiuz peay IneH sapBny
€00 100 100> 200 - - 100> 100> - - ond-na Aypow - suojssiwz aagbing
loo> - Loo> 100> - 100> - 100> - - 107d-n3 Jolid Jo1snqwioD Joden
150 0o z0'0 580 - - z0'0 100> - - -msﬂw_.._,.u " i aﬁ:nso%ﬁmu\m Hﬂﬂmmﬁﬂﬁwﬁw
100> 100> 100> 100> - - 100> 100> - - Md-avoTa e_umuﬂw. \Mw.m M_ﬁmw._h ﬁnpﬂwﬂ %ﬂﬂhu%m
oo oo | w00 109 : : e | o : : VOTRE | umes odon m Bupso1 oL sesiepueg
) ) ) ” - - ) ) ) ) MSINYLTIE | oy syuey oem peampoe ooy ) e
- - - - . . - - i - aNOQ Aol - Jajsnquiog Jodep
SYNVL-NT | 01 peinoy syue) ayesuspued 199-00% (9) XIS
10'e> - 100> 100> - Loo> - 100> - - ZHTN3 Jojea auIT ynigww-g')
100> - 100> 100> - Loo> - 100> - - IHTN3 JajeaH auIT ymgww-g'|
100> - 100> 100> - 100> - 10'0> - - ZIHN3 anoway - Jajess] JejeaH JumEWuI-0g'0
100> - 100> oo - Lo'o> - 100> - - LLHNE Jajeal] JejeaH JU/MEWL-080
100> - 10'0> 100> - 100> - 100> - - Ndo-n3 Jawing Ndo Jynmguw-0'}
o> - 100> 100> - 100> - 100> - - INd-N3 Jauing Nd9 Jy/mgww-o')
P T T T T T T e | e e
SdVH |elol wﬂ:0_>x ausnjoL aUuexXsH-u loueyiapn .ﬂ—uﬂ-”h“dn— 0“”“““9 JuIzuayg ulajolay .@M_W“_o< armun acmEn_:—um
Uu/q)) suojssiwg pejewsy

sjuen|jod J|y shopiezey jo Alewwnsg
Ped Bemsey uyor
D71 ‘“Auedwo? uoanpold NMS




09

*PIT ‘[BIUBWUCIAUT pue BuuseuiBug yaoue 4

(zzo)

(vo70) (b0 a) {rvq) (za'0) (s070) (s0°0) (1o0) (100 (zoo) = SUO|SS|WT 9]qEMO]|Y JoN
oz's £5°0 1’0 0Te 70'0 60°0 91'0 £0'0 100 z0'0 = SUOISS|WT SIqEMO]|Y Hulad JUaLND
'z 6’0 1o oL - - 010 z0'0 - . = SUOISSIWT S|qEMO[|Y UOREILIPOI-ISOd
- - - - - - - - - - ¥HN3 Aipaiy - suoissiwz peoy [neH smpBng
510 €00 100 Lo - - 100 100> - - on4n3 Ayipopy - suoissiug sy
100> - 100> lo'e> - 100> - 100> - - 107d-n3 J0lid Joisnquiod Jodep
ree 0 oro st ) ) 490 €0 ) ) .mﬁﬂw_.._n.u% - Lomsnec%ﬁmﬁ.ﬂwﬂmhﬁﬂﬁﬁﬂ
100> Loo> 100> 100> - - 100> 100> - - Md-QvOTN3 a_uwo_\hs“w\w%ﬁ%ﬂmﬁﬁﬂﬁﬂhﬁu
80°0 10'0 loo> 00 - - 100> 100> - - .aw_wm.wm uney w_n“w,‘ Nmﬁ“ﬁﬂ Wﬁmﬁ“ﬁﬂﬂm
i i i i i i i i i i MASINYIN | ponoy syuey Lm.%%wwoﬁ%ﬁﬂﬁow%\wm
- - - - - - j . - - dNOD AUPOI - 0}SNqUI0Y JodEA,
-SMNVL-NI 0} Pajnoy syue L sjesuspuog [99-00¥ (9) XIS
100 - 100> 100 - 100> - TS - - ZHTN3 Jajeal sur JyngWW-G'|
100 - 100> 100 - 1oo> - 100> - - IHI-N3 JejesH sur] ymgWW-g|
Loo> - 100> Loo> - loo> - 100> - - ZIHN3 analLGY - J0jEsl] JalesH JYMEWW-0g]
loo> - 100> 100> - 100> - 100> - - L1H-NZ Iajeal] JejeoH MyMELW-0S'0
100 - loo> 100 - 100> - loo> - - Zndona Jauing NdS Jy/mauw-g'
100 - 100> 100 - 100> - 100> - - 1Ndo-N3 Jawing NdD Jy/MguIw-g'}
- - - ) . - ) ) ) ) FONATE w2 v 0500 el deny
SdvH oL | sauaifx SuanioL | Suexsh-u | JouEloN -%m_mn__uo“_ uw_ﬁﬁn suszusa | ulajosay -omﬂu% arun twewdinbg

(Adl) suo|ssjw3 pajewys3

{panupuo) sjueln|iod 11y snopiezeH jo Alewwng

ped pemtey uyor
2711 ‘Auedwon uoponpoid NMS




Allenuia pue uanonpoud uj [[BWS K19A 918 Sa5EB 259U} JO suolssiwe sso| Buiyieaiq pue Bupjiom ‘(ases sy} U Jojsnquiod Jodea auy Aq pajjonuos 1 yolym) Bulysey Jo ynsal B

*31q16116au aq 0} pawnsse alB SYUB] JojBMm d pue

19

8U} Way suoissiwe OHD

UL “SKS SIy} I8 J0ISNqUIeD JodeA 8U} 0} PeINol SIB SYUB) Sy} Wwoyy stodea g up ¥
$8.4n900 syue} abeials woy suoissiws 209 pue YHO ay) Jo JSow asneoag :§ Jsjdeys (6002) Wnjpuadwosg |dy Jad g

P ‘|eiuswivoiauz pue GuusauiBus yooue)q

ISt

862 = O°N '5Z = *HO | = %00 (UI0ZUoH sunL JBoA-00L) JendNinw (M) IENUS10d BUILIEM [2G0IO |- SIQBL 88 M1 OF “JSIdRINW dAS S} UBIIOd = JuSiEAnb3 200,

SION
86'v99'9 827289'} e 680 o Lo'o> [ 1541 (1] S§°) 620 0¢-9zg'e 16°2v9's = SLOISSIU I[qeMO||Y UORBILIPOK-1Sod
- - - - - - - - - - - - ¥H-N3 AJIPoN - SUOISSIWT PEOY (NeH anRBn
PIN4 oL - - - - ez 9g°L vl 90 100 100> on-n3 Aipop - suoissiw3 oapiBna}
g0°'1g 0e's 00 lora> 100> Loo> Lo'o 100> Loo> 100> eo'te -ra) 1O0Tl4-n3 j0Id Joisnquiog sodep
S . . . - = . . . . I . Ao - Weans BuIpEopUEL
sTezL's 81°9E6 802 £5'0 100 100> srL ) 100 z0'0 rreiLs 2g'se8 aTL-BN0D-0aY - Jo1S0quI0 JodeA JyMAWL-D'g (1) SUO,
v § . " . . . . - IO - Jo)snquiog JodeA o} painoy
800 w00 - - - - 800 00 10°0> 100> 100> Lo'e> Md-avoT-na wniay Jode /m Buipeon Yoni ), Jsjeps peonpold|
. ) ; ) } ! ) . KIPOW - 10jSnGUI0D J008A 0} pamoy
10 €00 - - - - 10 €00 100 100> o> 1o'e> ANODTYOIMA | 00 sodan /m Bulpsc 3onL ajesUSpLOD
J0}SNqWIog JodBA O}
- N B R . . R . . _ . . E z
MSINYL-N3 POIN0Y SHUB.L JAIBA £39NPOId 199-00F (9) XIS
aNoo - J01SNqUIoY 1odep
B N - - - - - - -SMNYL-N3 O} P3jnoy SHUBL 6}ESUIPUCD 190-00F (9) XIS
£6°289 §9'6L1 80 oo 100> 100> €20 80°0 oo 100> 12269 L¥SLL gHT-N3 421834 U IYMgWW-g'|
€0°L89 §9'SL1 8e’0 oo 100> 100> eE0 900 oo 100> 12269 Ly'SLL H1-N3 J9jBa UM JWMguw-g°|
x4 §5'8G €l'0 €00 Lo'g> 100> Lo €00 100> 100> ov'zez 6¥'es elH-n3 BAOWSY - Jajes) | J3jB3H JyMaWW-05°0
$a'zee 95'88 €10 £0°0 Lo'e> 100> Lo €00 100> 100> oy'eee 6¥'9% N3 Jeiead] lalesH ymguus-0s°o
8Tsor oLLLL 920 00 100> 1o'g> 0 90°0 100 100> 08°yoF 96'9LL endo-n3 Jaung NdD Jymguww-g L
8z'so¥ ak'lLL o0 00 10°0> Loo> ({44 ouo Loo 100> 0a'voy 86'9L1 ndo-n3 Jauing Nd9 Jyniguiw-g'}
B _ . _ N . N _ R N N N ~ AAOWBY - JAPBALOD INAIE|BD)
VON3-N3 Jm 3uiBug YN 902L9 Jelfidseres dy-gy|
JArsauuoy Jyqp JAisauuoy yqp JAjsauuoy A JAysauuo) A JAjs53Uu0] Ji JAjs3uU0; 1
L — MAl] \% sl I eull s } /9 alwn Jewdinbg
L 20D +%09 lejoL 02 sB {O%N) 3pIXQ SNOBIN (O®N) 3pIXQ SnoniN 5200 s (PH) sueyiayy {('H3) aueyleW QD) apixo|q uogiey
{sauuoy) jeay Jad suo) osuzeN - 1wy sen y 9 10 A

Ped jemiey uyor
271 ‘Auedwio uoianpoid NMS



us]s|xa-uou Ajjenyzia pue uoponpod i [lews A1aa 3.8 saseB asauy Jo suol

-2[qiBijfau aq 0} pauInsse ale syue) Jajem d pue
we suo] Bulyyesiq pue Bupyiom '(2se9 SIYL U
*giun ploysany Supywied ywm Aaus)sisuoa 10j SUOY LOYS 0} PALIBAUCO U3aq AARY SONJRA asayl *(Seulo}) suoj oujaLL U]

29

Jadea ey Aq pe|

puoa ay} woy

*P¥1 'Fluawuoiauz pue Bupaaubug yoone)d

OHD '3I0j2IY L "3)S S| 18 JojsnquIes Jadea U} o) pajnol ale syue) su) woy siadep, ‘sjuswBas WESLILMOP el) Ul

8 YoIym) Bujysey jo 3insal e Se inago syue) afelo)s Wolj suoissiua 2o pue FH 8y j0 10w esnesey g Jejdeyd (5002) wnipuadwog |dv 8d ¢

{Ovjopay; l OHO IdY Pue ¥d= ,

962 = ON 'SZ ="HO | = 709 :(uozuoy aw) JeaA-gol) Jeldpin (M) lepusiod Bujuuep [BqO[9 ‘LY 3qB L 86 M40 OF "Ja|ldR|nw JAAD S8t JUBINYOd = JuejeAnbs NouP

AN
99°9£2'L 62759't 90 z60 10’0 100> ec'9g 4] W ac'o TT96HL 262¢9'L = SUQISS|WT 3|GEMO]|Y UOREIYIPOW-15ad
- - - - - - - - - - - - ¥HN3 Kypop - suojssiwz proy |neH apiing
inee 95t - - - - oLze 173 48 980 1o 100> on4n3 Apo - suoissiwg aagiing
T4 ot's 100 100> 10°0> o> 100 10'0> 100> 100> 81T 625 107143 10)id Jojsnquioy Joden
wonL . § . y R . . § N A § amiL PO - WeaRS DUIPEoHUEL
IeoLy BL9EE 0T £5°0 100 100> £6°} o 80°0 200 28°860'Y z8'ees RO oY, - Joenquo Joden JymgW-g'g (1) a0
§ . § N . B . ) RPoy - 10jsnquIog 1odeA o) pRNoy wmey|
80°0 200 - - - - 800 200 100> 100> 100> 100> MdavoTna Jodep,  BuipaoT o1 JeleAA peanpoid
R ) . y y ) . N Kypoy - 1ojsnquiog Jodep, o) pajnoy
s1'0 £0'0 - - - - 510 €00 100 10'0> 100> 100> ANOI-QYOTNF | 5y sodep, m Bujpeon FomIL S3esUSPUOD
N ¢ J0SAqUIDG 100ER, 5|
B B 3 B MSANYLNI | ponoy squey. sorem paonpoud 1aa-00y () i
B N _ B N N _ N N N aNod u._ogq_EoO ;umm>
-SYNVI-N3 9} pajnoy siuB L ajesuspUoy Kd-00% (9) XIS
££'692 S9'GLL €0 [IN] 100> 100> 980 800 00 100> $s'89L sLh eHTNI Bl aul Jymguw-g'|
££°69L S9GLL 0 oo 100> 100> 980 80°0 100 100> ysB9L Ly'SLL NI JejEel Ul Jymguiwg'|
#7952 $5'85 yio £0°0 100> 100> 2o £0°0 10°0> 10'0> 81952 698G 2lHM 2A0WaY - 191881 JSJBOH JY/MBIL-0G'D
95T $5'89 ¥o £0°0 100> 10°0> 2o £0°0 100> 100> a1°95e 6788 tLHNA Jajgel] R mguw-ig'o
69°ZIS OVLLL 620 200 100> 100> ¥20 90°0 100 100> 1] 86941 Zndon3 leuing Ndo Aymguww-o)
69°2IS ovLLL 620 100 100> 100> $20 800 100 100> 9TUG 86911 ndona JouIng Ndo Amaww-0'L
- - - - - - - - _ _ . N BAOWoY - JIPOALCY JRAIBIED
FONFNA 4 suBug YN SUEED JeldianEg dutboy
Ajsuay Sy 1Asuay gl P T AUy ayql — KBS gl PLEEY ETE] - —
.A.ﬂou +%03 1804, TH209 S& (O'N) 9PIxQ snonIN (0°N) 9pIxQ snoxy "E2g9 58 (*HO) AUBWRW ("HD) suewmop {*02) apixeig uogiey -
{suo L) Jeaj Jad suOL poyg - TERTEE T 04

PEd NesBy uyor
277 ‘Auedwo) uoianpold NMS



€9
PH ‘[Bjusawiuoiauz pue Buussuibus sooue|4

"(30uepInb g3aAM sad) Aousioyse sinjded 94,001 Yym Jojsnquios Jodea e o} papnol e suaissiwe BuiyseyBulylesig/BuiNom JUE} pajjosjuodun "N

Juswiyoely Ul pajesol spodey -uoie|nwls ssesaid xewold Buisn pejenojes Bulyseld ‘syue) e woly sesso| aajeIodeAs [enusiad [ejo) 10} SHUE] JO 19quInU oy} Aq 59880
Buiyresiq oy synsau Buiidpinw pue sassof Buryom 10} P60y SHNY.L Yd3 Ul IndyBnoay) wnwixew Buisn pjeinoleo a1em suoissiwe Buiyiesiq pue Bupom jue]

“JWi| YUE) [ENPIAIPUL UE UEY)

J8yjes yuiy ndyBnoay) [e1o} B Yym Julod SUOISSIWS AU TJU| PAUIWIOD aq O} adA} JUE} YoBS WoJ Suoissiwa Buiysey) pue Buiyeslq ‘BupHom auIqWas 0} Sjsanbal NMS ,

"8}esuspuod %) pue Jajem paonpoid %BE UIBJUOD O} PSWINSSE SHUBE} J3}em paonpoid .

S9JON
SL'0 £0°0 16°98%'L 8'6ee =J0A |BJoL
SL°0 €00 8verl o0o'ece s9s507 Bulyse(
10°0> 100> 20°L €20 $3ss07 Bulylealg
10°0> 100> L0} ¥Z'0 598507 BujIOM
AdL BUTL | AdlL y/qi suo|ssjug
Md-SYNVI-N3I ANOD-S)NVI-N3 «aiun

Joysnquog Jodep

Jojsnquio) sodep

SUOISSIWg jUE 9PeI03g PIONU0IU]

:0] pajnoy siodep painyder

%001 %001 fouaraiyg ainydeg Jodep sue
0s'0 68°Z¥¢ ¢ “QA/a)) due |, 1ad sesso Buiyieaig
ob'z or'sel'z ¢ -(14/q)) sess0 Bunjiopn [ejoL

8000 0Z's¥ :(lqqsq1} Jojoe 4 uoissiwz Buysel 4 yuel
00L osL :(p/19q) indybnouy | fejo

000'€ES’L 00¥'65.' :(JAeb) JndyBnaay L 1ejo 1
005'9e 00269 1(4A190) indyBnouy 1 [ejo L
008'9l 008'9l Mue Jad - (|e6) Ayoeden

oov 00¥ Mue] Jad - (Iqq) Anoeden
9 9 z Syue] Jo JsquinN
Iejepn paanpold ajesuapuor) , ‘SIUSueY
Md-SINVIN3 aNOO-SMNVI-NT :aruun

UG[EewWwoJu] SjueL

sjuejnjjod 11y e}l - suoissiwg yue) abeioyg

ped Bemiey uyor
271 ‘Auedwion uoyanpoid NMS




‘P17 ‘|EIuswuCIiAUT pue Buesuibug yooue 4

"9]BLUNS SUOISSILUD SAJBAISSUOD JSOW 10} spinbij Woly 8Zijejon

O} pawnsse dyH |l "e|dwes auy ul suogqJedoipAy [ejo} jo ¥, se pajenojes v Jybiom dyH ‘suope|nojes suoissiug aabn u) pajedoy siskjeue spinby psjerads
"Aouspyye ainides %00 Yum Jojsnquiod Jodea e o} psinos aue suoissiws Buiysey/Bulyiesig/Buniom yue) pajjouosun L

"suoye|Noje Juelnjjod U1y BUSHID Ul Paje|nojed suoissiwe JOA
'SSJON

%LV L = SdvH [ejoL
%105’} sausjhx
%¥LE0 suszusqjiyig
%EEEC 0 suanjo]
%2900 2u9IzZuUag
%CLe’S auexaH-u
%I juenjjod

JGUBIOM Aq %] UORIS0dWo) dvH PIIewnsg

1070 100> oLl LT'se = SdVH [ejol

10°0> 10°0> (4544 0L's SaUaIAY

100> 10°0> 19 L0L suezuaqiAy3

100> 100> S8t 1 auaN|o].

100> 100> 00’1 £C0 suazusg

100 100> 0s5'LL 69'/L1 SuexsH-u

S10 €070 1698} av'6ce 1 = J0A [€jol

AdlL 44/q| AdlL 14/qi juelnjjod
Md-SMNV1-N3 aNOJ-SMNVL-N3 arun

SUOISSIW jue] obeiojg pajjonuooun

sjuelnjjod Jly snhopJezey - suoissiwg yue] abeiolg
ped pemsey uyor
2711 ‘“Auedwog uopanpoid NS




<9

"pI7 ‘[BlUSWUOIIAUT pue Buusaulibug yoouel4

120 §0'0 4 Ay =4 SdVH [ejoL

#0'0 L00 vl o} 83UgJAX

100 LOg> 500 suazuaqAylg

100 100> S00 ausn|o]

100> 100> 100 auszuag

GlL0 €00 6.0 SuexaH-u

6.°C 790 SL'SL =J0A

Adl yq] "Bay A4/q] "Xep Juenjjod

,SUOISSIWT DUIPEs| Pajjoauooun

(¥, = 09¥ + d. ) Papeo] pinby| ¥ing jo aimjesedwa] ‘1 =[ee’0LS
(4. eBeiaAe) papeo| pinby ying jo ainjesadwe] ‘1 =lec 05

{low-qy/q]) Joden jo Jybiam Jejnosio ‘W =|szr'cz

c(eisd "xew) papeo| pinbj| jo ainsseid JodeA sniL ‘d =|go06'S

Joysnquian) Jodep
005'L
%0.
uofjsnquioD uiniay Jodep,
¥'65.L'C
207c
90
[BWION
pajesipeq
pabiawgng
aNO2J-avoT-n3

:0} palnoy siodeA palniden
:(y/1eB) aey |14 oBeleny
. Aouamlyg ainydeq Jodep
:adA] josuo)

(1e6 0001) IndyBnoay

, 1ef 0001/q)) 403084 "W
:J0j2E 4 uoiEIN}ES
‘uopieiad() jo apop
:901M9g Jo adA .

-PoOUIBIA 1114

«arun

UONJeUiIoU] BUIPEO-

sjuEln||od A1y SnopiezeH pue ena)u g - suoissjwg Bujpeo yonu ejesuspuon

Ped JemieH uyor
2711 ‘Auedwios uonanpodd NMS




99
‘P17 ‘[EJUBWUOIAUT pue Bupesuibug yoone|

%LZY"L = SdVH |ejol
%L0G'L sauglAx
%¥LE0 auszusqAylg
%EEE 0 auanjo]
%4900 auazuag
%ClLe’S auexaH-u
%IM jueinjjod

"9]BWIISS SUOISSIWS SAIJBAIISUOD JSOW 10} Spinbi wouy 3ziie|oA
0} pauwnsse dvH Iy "sjdwes ay} ui SUoqueo0JpAyY ()0} JO % Se paje|nojed 9 jubiom JyH “suone[noles suoissiwg sambn4 ul pajeso| sisAjleue spinbi pajernads c

"uojjesado SnNONURLCD BUILNSSE UOISISAUOD Ad L U0 paseq Jy/q| sfeleay “sjel Buipeoj onuj Alinoy aBelaae uo paseq Jy/q| WNLIXeyy ’
PE'0Y SHNVL WOl paulelqo UORBULIOJUI YlM Uole|81I0d SpInbT wnajosed pejos|as o seiuadold - L' uondss crdv ¢

JJoisnquied Jodea auy Aq pPajjospuD JO WBLSAS UOIDal00 sy} Aq paimdes Jou asoy) Juesaldes umoys suoissiwe paindesun "SJSN 0} 199lgns jou sxony
Joj pawnsse 3q ued Adusiowys ainjdes %0/ '9-Z°S Zh-dY Jed “10)snquiod JodeA e 0} psjnos aJe WajsAS Loi}na)jod au) Aq paindes aie Jeu) SUOISSILIS Pajjoquodu .

"L/Nxd+Sx 9¥°C) = (185 0001/q]) 8807 BulpeoT :,'b3 26 2v-dv |

‘S9J10N
900 10'0 veo =, SdVH [ejoL
100 100> 200 s8UsIAX
100> 100> 100 auszusqgiAyig
100> 100> c00 ausnjot
100> 100> L00> auszuag
¥0'0 100 ¥20 SUEXaH-U
¥8°0 6L°0 Se'v = 20A
Adl Jyjq| “Bay Yy/q| "xe|y jueimnjjod

,SUO[SS|UIT BUIpeq | paimdeoun

(panuguo)) spuelnjjod Jly snopiezeH pue euaylo - sUolSsiwE BuipeoT yoni] ajesuspuo)
ped yemieH uyor
2711 ‘Auedwog uonanpoid NMS




L9

P17 ‘[e3uBawiuoNAUT pue Buusaulbug yoone|4

050 w0 (413" vi'e =3°09 +%0D lejoL
L0'0> 100> 100> 100> ‘00
050 950 ZLo VLT 9°Q0 se "HO
200 c0'0 100> L0 "HO
14/suoy 1Ajsauuo} ayjg| ‘Bay Jy/q Xe eInjjod
» ¢ SUOISSIWT DUIPEO | PIJOIjuoouUn
%100 = sisAleue Woy %m0
%EL0 = SISA[BUE WOY %M HD

Joisnquio) Jodea
0052
%00°0L
uonsnquio/uINRyY Jodep
¥69.C
160
|ewLioN
pajesipaQ
pabiawgng
aNOJ-avoTna

‘0] paINoy siodeA painyden
:(y/1e6) sey |14 abessny

z -Aousioyg aimden Jodep

:adA] jopuon

(1eB 401) IndyBnouy |

, ‘(1eB j01/euu0y) Jopoed "wg 901
:uoiesadg jo spop

19019 Jo adA .

‘POUIBIAl Il

‘arun

UO[Jewiou] BUIPEO |

S9SEL) ISNOYuIBIn - suoissiwg Buipeo] yoandL jesuapuon

ped yemieH uyor
2711 ‘Auedwio) uonanpoid NAS




89

"PYT ‘[RIuSWUOIIAUT pue BulesulBuT Mooue|4

862 = O°N ‘G¢ = "HO ‘I = %00 uaiidinw (dMD) [enusiod Buiwiep [eqol ‘L-v 8|qel 86 H49 OF
(s1dRInw dMO sswi Jueln|od) usleAnbs 09 = %00,
"uonesedo snonuiuod Buiwnsse UOISISAUCD Ad] U0 paseq Juy/q| sbeieay -a)el Buipeo] yong Alnoy abelsAe uo peseq Jy/q| WNWIxXe ¢

"Jojsnquiod Jodea ay} Ag ps]ioJjuca Jo wa)shs uoijos||oo ay) Aq paimdes Jou 8soy) Juasaldal UMoys Suoissiwe painideaun ‘SASN 03 193lgns Jou syansg
Joj pawinsse aq ueo Aouaie sumdes %0/ ‘9-2'S Zi-dv Jad "101snquiod Jodea e 0} pajnol ale walsAs Uonas([02 syl AQ painyded ale Jey) SUoISSIWS PajjoAuosun z

'2L-g S|qeL ‘Asnpu| se9 pue I0 Sy} 10} saIBOOPOLISIN SUOISSILIT SBS) 9SNoYuSaI9 JO WNIpUadwo) |dY |

‘SOJON

S0 sableg - buipeo] auuep
820 Isebleg ueaoQysdiys - Buipeo suuep

] ERINEL]
VgL |ooueleg Jodea - Buipeo yse|ds - yoni L/ey

] 901MSS [BWION
aee pajedlpa( - buipeo] yselds - YonJ /ey

. ERNERERNEEE
Sl 1odep - Buipeo] pabiswgns - yoni /ey
160 9DIAISS |BULION

|psieoipag - Buipeo] pabiswgng - yonil /ey

(1eb ;01/00.L auuoy)
Jojoe uojssjwig

adA Buipeo

Z1-S SlqeL WNIpuadwos [y

SL'0 VL0 €00 [4:1Y) = 9°Q9 +%QD |ejoL
100> 100> 100> 100> 200
S0 ¥1L'0 €00 ¢80 9°09 se "HO
00 100 100> €00 "HO
1A/suo} 1Ajsauuoy 1y/q) ‘BAY y/q| "xepn eEnjlod

-

5 < SUOISS[WT DUIPEd | poimdedun

(panunuoyn) sasen asnoyuaals) - suoissiug Buipeo ¥oni] 91esuspuo)

ped yemieH uyor
2711 ‘Auedwio) uonanpoid NMS




69

P17 ‘[EJISWILCIIAUT puB Buleaulbus soone|d

100> 100> £0°0 =,SdVH lejoL

L00> L0'0> 100 saualAx

100> 100> LO0> auszuaqlAyig

100> 100> 100> ausnjo].

100> 100> 100> auazuag

100> 100> Z0°0 QUEXSH-U

S0°0 100 S0 = J0A

Adl /gl ‘BAy 1Y) "xep juEInjod

SUOISS|WZ BUIPEG] Paj[o3ucoun

(M, = 09% + 4. ) Papeo] pINbi Inq Jo unjesedwa] ‘I =[ee0LS

(4, obe1ane) papeo| pinbi| ¥ng jo aumeladwsa] ‘| =[ee 08

(low-qy/qr) soden o yBiam Jeinosion ‘W =|.c2°81

(e1sd -xew) papeo| pinby| jo ainssaid Jodea snij ‘d =lgoez'0

Jolsngquion) Jodep

:0} paynoy siode painiden

00S'ZL ‘(1yy1eb) arey |14 sbeleny
%0, - “Aousioyg aunjde Jodep
uonsnquoD/uIn}ey Jodep :adAj jonuo)
0'€es’L {(1e6 0001) IndyBnouy
900 , :(1e6 0001/q1) Joj0E4 "W
90 :J0]oB UolBIN}eS
[BWION :uoneladQ jo Spon
pajeoipaq ‘@91A19g 40 9dA |
pabiawgng ‘poylepl Jiid
Md-avoTn3 alrwun

UOIJEWI0U] DUIPEO |

sjuejnjjod JIy SnopJezey pue eua)l - suoissiwg BuipeoT }ona] 193epn PIINpold

ped yemieH uyor
2711 ‘Auedwion uopanpold NMS



0L

P17 ‘feluswuonaug pue Buuasuibul yoole(d

%LZY'L = SdVH IejoL
%L0S'L S8UBIAX
%¥LE0 suszuaqiAyig
%EEE 0 ausn|ol
%4900 Quazuag
%CLe'S [uexaH-u
%M juenjjod

"9]BWIISS SUOISSIWIA SAJRAIISUOD JSOW 10} SPINbI| WOl 3Z|[NejoA

0} pawnsse dvH [l "9jdwes sy} ul suogiesolpAy [ejo} JO % Se pajenoles % Jyblem dyH "Suoe[noje suoissiws sapbnd u) pajeoo] siskleue spinby pajenads "
‘uonesado snonujuod BulWNSSe UOISISAUOD Ad ] UO paseq Juy/q ebeiaay -ajel Buipeo| yon Alinoy abeisAe Uo paseq Jy/g] WNWIXEN )

10JsNquI0D JodeA au Ag pajI04ucd 10 WalsAs Loyds |09 Sy AQ painides Jou asoy) Jussaida umoys suoissiwe paindesur] "SJSN O} 193lqns Jou sxanl
10} pawinsse aq ued Aousioyle aunyded %0, '9-2'G Z-dV Jod 101Snquico Joden e 0} pajnol ale wiajsAs Uonaa||oa sy AQ painjdes Sie Jey} SUOISSIWS PajjouodUn .

"SJESUSPUOD %| PUE I3leM %66 JO SINXIW U paseq saedold “1/N«d«S« 9%Z) = (1eB 0004/a1) ssoT Buipeo 11 b3 v-z°6 z-dv |

S9J0N
10°0> L0°0> 100 =,SdVH [ejoL
100> 100> 100> sauslAX
100> 100> 100> auszuaqgjAy)g
100> 100> 100> [uaN|oL
10°0> 100> 100> auazuag
10°0> LQ°0> 100 auexsH-u
200 10°0> 145 =00A
AdlL 4/qi .m>< AY/q| "Xey juenjjod

-SUOISSIW Buipeo psJmdesuq

(panupuoy) sjuelnjjod J1y SnopiezeH pue elajD - suoissiwg BuipeoT yoni] Jajepn peanpold

Ped BemieH uyor
o711 ‘Auedwo) uonjanpoid NMS




TL

"PY1 ‘[BlusLUUOIIAUg pue Buneauibug yooliel4

82°0 G20 900 vL'C = 9°09 +%09 |gjolL
100> 100> 100> 100> 200
8¢0 ALY 900 14X 3%Q9 se 'HO
100 100 100> L0 "HO
1A/suo} JAjsauuoy ay/q| “Bay Ay/q| "Xe juenjjod
» ¢ SUOISSIWT BUIPEG| pe[Jofuoduf
%100 = sishjeue wol} %M QD
%EL'0 = sisAjeue woy 9 *HO
Jojsnquior) Jodep :0] pajnoy siodep painyden
005'2 ‘(yneB) sjey |14 sbessay
%0002 ¢ “Rauaiy ainjde) Jodep,
uoisnquoD/uinay Jodep :adA ] jonuon
ge5'L (1eb 401) indyBnoay L
1670 , H(1eb jo/euucy) sopey "WT DOL
JewlIoN :uonesado Jo apopy
pajeapaq 991198 Jo adAL
psbiawgng ‘POYIBIA fitd
Md-avoT-n3 ‘aruun

UOIelIoju] BUIpeo-|

$9SeL) 9SNOYUIAIG - suoissiwg Buipeo yoni1 19jep| PaINpold

ped pemuey uyor
o711 ‘Auedwiog uononpoid NS




[44

‘PIT ‘[BluBWILCHAUT pue Bulesuibug yoone]d

862 = O°N 'S = "HO ‘I = %00 ualdninw (dMO) [enusjod Buiuiem [BA0[D ‘L~ 8|qEL 86 ¥4D OF
‘(andynw A sew juelnjjod) Jusieainbs 209 = 8209,
"uoljesado snonuiuod BUJWINSSE UOISISAUCD Ad | U paseq Jy/q| abelaay -opel Buipeo] yon.y Alinoy sbelane uo paseq Ju/q| WnWIXepy g

"ojsnquiod Jodea sy} Aq Ps)jos3u0o Jo welsAs uonosl|eo ay) Ag paunides jou ssoy Jussaidal umoys suoissiwe pasnjdeoun ‘SJSN 0 199lqns jou sxyang
10} palunsse aq ued Aousiolye ainided %0/ '9-2°G Zh-dV 19d "1oISnquiod Jodea B o} pSjnol el WsisAS Uoo9)j09 ay) Ag paunides eie ey} SUCISSILUS PajjoRuodUN z

'ZL-G 9|qeL 'Aysnpu] se9 pue |10 8y} 1o} saiBojopoyjely SUOISSIWT SBD 8SNOYUSRIS Jo wnipuadwo) |dY

:89J0N
S0 sableg - Guipeo aulepy
8z'0 _wmmhmm ueaoQ/sdiyg - Buipeo aulep
. SVIAIRG
sl souejeg Jodep - Buipeo yse|ds - yoni ] sjiey
] 801A18G [ELUION
e |pereaipsq - Buipeo yseids - ypniey
] S0IAlaS eouejeq
el Lodep - Buipeo pabiawqng - yonip /ey
] 301AJaS [ELWION
160 pajeoipaq - Buipeo pabiawqgng - oni] /ey
(1eB ,01/901 duuoy)

10}9B4 UOISSIWT

adA) Buipeon

719 9[qeL Wn(puaduios dy

80°0 80°0 200 280 = 970D +°QD |eJoL
100> 10°0> 100> 10°0> ‘02
80°0 800 Z0°0 z8'0 QD se "HO
10°0> 100> L00> €00 "HO
IAysuoy 1A[sauucy ay/qi “bay y/q] "xen jueIn|jod

, ¢SUOISSIII BUIpEo| paimdesun

{penunuog) sases asnoyuaalg - suolssiwg BuipeoT Honi JOJepr PIINPoId

ped Bemieq uyop
9711 ‘Auedwios uononpoid NMS




€L
'PI] ‘[eluswiuoliAug pue Bupssuibug yooue]4

‘sajqe) Bumoljo) ul umoys JoJSNqUIoD DOA AQ PR[[0JJUOD SA2INOS WO SUOISSIWS
painjded “spun uoissiwe Buipeo e papodai siodea painjdeoun “iesk Jod uoiesado Jo sinoy 0g9/'g Uo Paseq Jojsnquiod Jodea sy} wiol) Aouaiole
uonoNAISap %86 Yim Buipeo| onuy woy Aousioys aimdes 9,0, pue syue} abeiols wol Aguaiowe aimdeo %001l Uo paseq ale suoissiwa painydes jelo 1,

Indu| yeaH [ejo Jy/mguiw 0o'g = J0ISNQWoo yoses o} Jnduj
Jeay uo paseq (Jos/nig 000' L <) sweals sjsem nig ybiy suezipixQ Jode pue sasg)q :s8ain0g
[BojUIBYY 10f BIUBPING [RIIUYID] UL Hy DT (ngui/q]) SI010B) UOISSIWE 0D PUB XON
1 'slojshquiod 1o Jaquinn
09/'8 JJea A Jad sinoH

"SJeWISe SAIJEAISSUOD B J0) (Joswiw/q[) Jojoe} L") S1qel Zi-dY Buisn pejewijss uaag sABY SUOISSIWS \d ‘SSO[E)OWS aq 0} paubisap si J0jSNquIod
3y} ybnouyy "sejewiiss SUCISSIWS AJeIN0E JSOoW ay) apIAold 0} Pasn alem Q) PUB XON 10} SIOJOE) UOISSIUS aie|} ‘alojaIay] ‘suolssiwe Buonpal
Jo asodind ay} Jo} weslis 8)Sem B SjSNqUIod JI JeY} Ul JUS)SISUOD S| uoioauny ay) ‘ubisep Aq ale|) e psIepISUod JoU SI J0JSnquiod Jodea e ubnoyyy .

'S3JON
S0 0L'0 %00°86 ge'ee LG odueleg ssep EETIETTNY
60°0 c0'0 %0086 89 L0°L aodueleg sse auazuag|Ayyg
0L0 ¢00 %00°86 96'v gLl doueled ssep auanjoL
200 10°0> %0086 00} €C0 ddueleg ssep suszuag
Gg'lL Ggeo %00°86 19°LL (WAVAR avueled ssey auexaH-u
8.°6¢C 08’9 %00°86 G068t} L6'6EE adueljed ssey J0A
0L0 . ¢0'0 - - 9L Nd
G9'6 0ee - - GG.l20 (0]0) AIAL-dINOD-OdY
124 oLl - - - 8€1L'0 XON
AdlL d4/q]j % AdL d4/q| ( S1030e4 jueinjjod airyun
(uopsnquwon pue aumydes Aduaraiyg Lsuolssjuz paimdes [ejo] uoissiug
180d) suoissiwg pajjosuod [ejo] |  uononasaqg
Jojyshquios

SUOISSIWT JUEIN|[0d JIy SNOPIEZe pue enaiiy

sjueIn|jod 41y snopJezey pue elajil) - sUOReINIE) SuoIssiWg Joisnquod Jodep Buipeo/syue]
Ped Jemiey uyor
2711 ‘Auedwog uopanpold NMS




L
‘P11 ‘|ejuswuonaug pue Buussuibug yooue]4

9e'TT 89y 96’ 00°L 19°2L = dVH [ejoL

10°0> 100> 100> 100> 100> m:_nmq_ 3oNJL JSje A padNpold

€00 100 100 070> 0L'0 ~ BuIpEoT ¥oniL 9JESUSPUCD

000 100> 100> 100> 10°0 syjue| abe.o}g Jajepn psanpoid

ceee FA*N 4 G6'v 00’'L 0s°LL $)ue] 9bel0)S ajesuapuo)
sauajAy auazuaqiiyyg auanjo auazuag auexaH-u ERIT

(AdL) suoissiwz dyH paimde)

LIS L0’} el €20 . LL LI = dVH lejol

100> 10°0> 100> 100> 100> m!:_uan 3oni] J3jepn padnpald

10°0 100> 10°0> 100> - ¢00 BuipeoT >oni] 9)esuspuo)

100> 100> 100> 100> 000 syue] abelo}s Jajep) peonpold

0oL's L0'L €Ll €20 69°L1 S)Ue] obeIo)S 9jesuspuo)
saua|Ay auazuaqAy}g auanjo auazuag auexaH-u 92IN0g

(1u/qy) suoissiwg dyH paimdes

S0°68Y'} L6°6€¢€ =J0A Ig0L
¥0°0 100 BuipeoT yonJ] JIBAA PSONPOId
g6’ Sv0 BuipeoT yoniL 9jesusapuor)
S0 €00 SyUe] 9beIolg Jaje)) pednpolg
16'98%'L 8¥'6EE SyUE| 9DBIOIS elesuspuo]
Adl Jy/qi 83Inog

suoissiug DOA paimde)

(penupuoy) syuelnjiod a1y snopJezey pue eud}ID - SUORR[NIIED SUCISSIWT J0ISNqUIOs Jodep Buipeo/s)ue
Ped pemiey uyor
2711 ‘Auedwio) uoanpold NMS




SL

"PI] ‘[ejuawuoliaug pue Buussuibug yoole]

86T = O°N 'GZ = "HO ‘I = %00 ualdninw (dMD) [enusiod Buiwiep [eqolo ‘|-v S|qeL 86 Y49 OF
(Jsidninw dpAD sswi Juelnjjod) Jusieanbs °Q9 = 9209,

S3JON
#0-300°) (O®N) 9pIXQ SnoJIN
£0-300'1L (*HD) sueyspy
90'€S ((09) epixoig uoqied

Jnguiwyoy) siojoe uoissjwg Z-J pue -3 s9qel 86 J49 oY

LLEoL'Y 872zl 8.°9¢6 = 90D +*0D Iejol
oce 60'C €50 9%09 se O°N
€6'1 7N 4d0) 9°0Q se"H)
100 100 100> O°*N
800 100 200 YHO
89'860'% vy'81l'e 79'G€6 ‘00
JA[suo} JAjsauuo) Jy/ai juenjjod

09.'8

€192

289'

008
3

Joysnquio) Jodep

0 IAL-9INOD-DdV

SUOISSIWIT (DHD) SeD 9SNo|udsin)

'sinoH Bunelado [enuuy

:(Josww) Indybnoiy] fenuuy
:Jos/mg) AHH weans

:(ly/nigwiw) Aoeden ubiseq Jesuing
'810}SNqUIOY JO JaquinN

:uonduasag

{dlwun

ucewou| Juawdinby

Sasen ISNOYuaalo - SUOe|NI|e) SUoIssiwg Jojsnquos) Jodep Buipeo/syuel

ped pemiey uyor
2711 ‘“Auedwo) uopoanpoid NMS




9L

"SUOISSIWR Jo|id pue SUCISSIWS JOJSNQLIOT “JO}JSNGWIS 3U) JB SUOISSIWLA PaA0.ISSPUN U} SJE SUOISSILIS Pajjouos)
"SUOISSIWIS Jojid PUB SUOISSIWS J0ISNQUIED “J0JSNQUID 3y} A PajoJUGD SIE JeY} SSOIN0S UCISSIUIS [[E JO SUOISSIWS Pajjojuooun sy juasaidal SUOISSIW P3|[03U0oUN :S10N

100 100> 100> 100> 100 100> - - - - - - - - O°N
LLO ¥Z'0 100> 10°0> 80°0 200 100 L0 200 ) - - - - *HD
902zl | LI'Lve | 8L€e 62°G | 98'860'v | 2g'se6 | LO'O> 100> 100> 100> - - - - t00
S0 0,0 - - - - 100> 10'0> 100> 10'0> - 100> S0 010 saudjiy
600 200 : - - - 10°0> 100> 100> 10°0> 100> 100> 600 Z0'0 auazuoqiAyyg
010 20'0 100> 100> - - 100> 100> 100> 100> 100> 100> 010 200 suenjoL
Z0°0 100> 100> 100> - - 100> 10°0> 100> 100> 100> 10°0> 200 100> augzuag
100> 100> 100> 100> - - - - - - - - - - OHOH
g5l G0 100> 100> - - 100> 100> 1L0'0> 100> 1L0°0> - GGl G0 auexay-u
0L'0 200 100> 100> oL0 200 - - - - - - - - Holing
- - - - - - - - - - - - - - crs_n_
100> 100> 100> 100> - - - - - - - - - - ‘0S8
8.°6¢ 089 100> 10°0> - - 100> 100> ¥0'0 100 100> 10°0> ¥1'62 6.9 D0A
196 12T 200 100> G9'6 022 - - - - - - - - 02
88'¥ [T ¥0'0 100 $8'¥ oLt - - - - - - - - XON
Ady 1y/qy Ady 1y/q] Ady dy/qi Ady 1y/q| Ady 1Y/q| Ad) ay/qy Ady Jyq| e —
jejol 1071d-n3 aL-gIN0I-2dY Md-avo1n3 aNoO2-avOo1-N3 | MdJ-SMNVL-N3 | GNOD-SMNV.L-NI
SUQISS]WT PajjoIiuo)
100 100> 100> 100> 10'0 100> - - - - - - - - O*N
110 ¥Z0 100> 100> 80'0 Z0°0 100 LL'D 200 LL'0 - - - - "HO
90'¢ZL'y | LILve | gL'ee 62°G | 99'860'% | 29°G€6 | LOO> 100> 100> 100> - - - - ‘00
1822 €e's - - - - 100> 100 ¥0'0 €20 100> 100> [AX44 0Lg souajiy
89'F L) - - - - 100> 100> 100 S0°0 100> 10°0> 19F 10°L audzusqliug
96'% T 10°0> 10°0> - - 100> 10'0> 100 S0'0 100> 100> G6't gL'l auanjo]
00'L ¥Z0 100> 10°0> - - 100> 100> 100> 100 10°0> 100> 00’1 £2°0 auazuag
100> 100> 100> 100> - - - - - - - - - - OHOH
99'/L 15'gL 100> 100> - - 100> 200 G0 6'0 10°0 100> 05°2L 691 UexaH-u
PIx0] Z0°0 100> 100> oL0 Z0°0 - - - - - - - - FeLnd
- - - - - - - - - - - - - - o_._ZL
100> 10°0> 100> 100> - - - - - - - - - - o)
06'68+'L | L1'g5¢ 100> 10°0> - - S0°0 S'0 6.2 G1'Sl GL'0 €00 |1698%'L | 8¥'6eE J0A
19'6 122 200 10'0> 696 0z¢e - - - - - - - - 09
88'¥ Ll ¥0°0 100 ¥8' 0L’1 - - - - - - - - XON
Ady Jysqi Ady 1y/q) Ady Jy/q| Ady Jy/qi Ady Jyq Ady dy/qi Ady y/qi —
lejoL 1071d-nN3 QINL-GINOD-DdV Md-gvOT-N3 | ANOD-GVOT-N3 | MdJ-SMNVL-NT | ANOD-SMNVL-NI

suoIssiwg pajjoiuodun

lo}snquiog 03 paInoy sjulod uolissiug 10) SUCISSIWE PI|JOIIU0D PUR pajjosjuoduf
Ped pemiey uyor
2711 ‘Auedwon uonanpold NMS




LL

‘P17 ‘lesuswiuodiaug pue Buusaulbug yooae( 4

100 L0'0> 96| 9€°0 092 650 = (Sjuauodwog pinbyy + seg) |ejo|
L0°0> 10°0> 100 00°0 69°l 6€°0 = 99JAI3g pInby7 ul sjuduodwod
000 000 000 000 00°0 000 110 YbIT - JBUI0
000 000 000 000 000 000 110 4B - Sjeeg dwind
100> 100> 10°0> 100> ¥Z'0 900 110 brT - sabuelq
100> 100> 100 100> vl €E0 110 b1 - R 7AY
100 10°0> GG°L S€°0 160 120 = 9J]Al9g sep) Ui sjusuoduio)
000 000 000 000 000 000 seQ - sau7 papuz-usdQ
100> 100> S9°0 SL0 8¢0 60°0 SBO - SAABA Jalley
000 00’0 000 000 000 000 SEQ - 5]e9g JossaIdwo)
100> 100> €20 500 10 €00 seq - sabuey|
10°0> 100> 190 GL'0 6€°0 600 SBD - SSAIBA|
o z A Adl 7 S Adl e il 99IAlagadA) asinog
02 HD J0A
SUO|SSIWIT Se5) 9SNoyuIals) PUE JOA
- Sl 00 = (sjusuodwo? pinbi) 20l [ejoL
%t/.'98 000 000 %000 <0-359°L 0 110 Wb - 18YI0
%¥.'96 000 000 %000 €0-3/8°¢C 0 110 1487 - sjeag dwing
%¥.96 9c0 90°0 %000 PO-3EV'T 8€C 10 Wb - sebue|4
%/ '96 6v L vE0 %00°0 €0-315°S 19 10 Wb - seAleA
- ¥Z'e vL'0 = (sjusuodwiog seg) 901 €0l
%CL'/T 000 000 %000 €0-3l¥'y 0 seg - saul] papuz-uadQ
%cCL’LE 9g’} 1€0 %000 ¢0-3v6°L 9l SEQ - SAAIBA Jaljey
%cCL LT 000 000 %000 c0-3v6’L 0 SeQ - S|e8g 10sS2udWoY
%cCL LT 8¥'0 L0 %000 ¥0-309'8 gel seg - sabue|4
%cL [T o'l €0 %00°0 £0-326'6 [4% SEO - SAAEA
n o
%IMOOA | AdLOOL 141 901 >_u.“ﬂ_w=wm NAw““oMHm”_h_v __WH“”.%_ aopues/adAl aoinog

uoneuou[ Juswdmbg

S3seD IsNoYUsaln pue SIUeIN[jod JIY SNOPIEZRH PUE BLIB}Y - SUOREINI[E) Suolssiwg aambng

ped pemieH uyor
271 ‘Auedwog uopoanpold NMS



8L

‘P17 '[EIUSWUCIIAUT pue Buleauibug yoone|d

SL'0 00’0 €0°0 100 10°0 10°0> L0 = (sjusuodwiod pinbiT + seg) [ejo |
€L'0 000 £0°0 100 100 10°0> 6070 = 991AJ3g pInbiT uj susUOdwWod
000 000 000 000 000 000 000 Ho Em_._ - IBYJ0
000 000 000 000 000 000 000 110 14BI7 - sfeag dwing
¢00 000 00> 100> L0°0> 10°0> 1070 1O 4B - sebued
110 000 c0'0 10°0> 100> 100> 80°0 10 341 - SOABA
<00 00°0 10°0> 00°0 10°0> 10°0> 200 = 9J]AI3S SBO U] Sjusuodwion
000 00°0 000 000 000 000 000 SEQ - $3UI7 pepu3-usadQ
L0°0 000 10°0> 000 100> 10°0> 100 SBO - SAABA Jalloy
000 000 000 000 000 000 000 SED - §|e9g Jossaidwo)
100> 000 100> 000 100> 100> 10°0> Seg) - Solue|
100 000 100> 000 10°0> 100> 100 SBO) - SOABA
[ejol gy m.v.w.n SauajAY auazuaqlAyg auan|o L auszuag QUEeXaH-u 99IA9g/adA L @2inog
SUoISSIUT (dYH) JUEINjlod 11y SNOpJezeH
£0°0 00°0 10°0 10°0> 100> 100> 20'0 = (spusuodwog pinby + seo) [ejo 1
£0'0 000 10°0 10°0> 10°0> 10°0> 200 = 92]AI9g pinbi] U spusuodwio)
00°0 000 000 000 000 000 Q00 10] Em_._ - 18Yl0
000 000 000 000 000 000 000 110 4bI7 - sjeeg dwnd
10°0> 000 100> 100> 100> 100> 100> 110 34617 - sabuejd
¢00 000 100 100> 100> 10°0> c00 IO JUBIT - SSAJeA]
100> 000 10°0> 00°0 10°0> 10°0> 100> = 9JJAI9g SB Ul sjusuodwo)
000 000 000 000 000 000 000 seq - saul] papu3-usdo
100> 000 LO°0> 000 L00> 100> 100> SED) - SSABA Jalloy
000 000 000 000 000 000 000 Seq) - §|eag J0ssaldwo)
100> 000 100> 000 100> 10°0> 100> seo) - sabue|4
100> 000 10°0> 00°0 100> 100> 100> SBL) - SIAIBA
|ejol T &4 SOUIJAY auazuaq|Aulg auanjoy auazuag auexaH-u 3o]Al9g/adA) a2inog

147q[) SUoISSIWT (dvH) JUEIN|Iog JIV SNOpIezeq

{penunuog) suopenojes suoissiwg aARIbng

ped pemleH uyor
2711 ‘Auedwo) uonanpoid NMS




6L

P17 ‘[BjuawuoAug pue Buussuibug yoone|d

l 9 0 0 l 4 4 = ped uQ adAl yoe3 Jo JaquinN
o1l 10 094 1d1 1H nd9 HM 8dA juswdinb3
0 0 0 0 0 0 0 10 1B - 18410
0 0 0 0 0 0 0 1O b7 - s1esg dwind
0e 24 ZL 8Y ¥e 0z 0 110 BI7 - SI0j08ULoD)
6 g € zl 9 g 0 10 1UBTT - SeAlBA
0 0 0 0 0 0 0 SEo) - saul papu3l-uadQ
b L A l ! € l Seg) - STAIBA JAIIRY
0 0 € 0 0 0 0 seq) - s|eag Jassaldwio]
[4 3 3 ¥ 6 Gl I3 Seg - sabue|d
0 0 S G [4 € zl SEQ) - SOAJEA
01l 10 094 Ld1 LH ndo HM 30IAIBGRdAL aesom._

LNI9ed aapeussasday uo paseq adA| juswdinbg Jad junog usuodwoy jeardA )

(penunuo)) suonenosfes suoissiwg anbng
ped pemiey uyor
271 ‘Auedwog uonanpoid NMS



08

‘P17 ‘[EIUSWUCIIAUT pue Bulsauibug yooue|4

200 10°0> %850 = dVH V.10l

06°0 0z'0 %ellT =J0AV.IOL £6°22 = DH TV.LOL

12°¢ S0 %0000} %00°001 £L'eT %0000} =7v.i0oL

100> 10'0> %8200 %9200 2500°0 %0000 Z8geyl  |(duedag-u se) sauesaq

L0'0> 100> %£820°0 %9200 08100 %0¥10°0 G52'8Zl  |(SUBUON-U se) SSUBUON

L0'0 100> %0v.20 %9122°0 82900 %05G0°0 82CLlL  |(8uepQ-u se) ssuepQ

000 000 %0000°0 %0000°0 00000 %0000°0 ogeyll  [euejusdiAiyewil-+2C

100> 100> %E600°0 %2600'0 12000 %0200°0 191°901  [sausiAx

000 000 %0000°0 %0000°0 00000 %0000°0 191°'g0)  [suszuagiAyig

L0°0> 100> %2100 %0210°0 82000 %0€00°0 L¥1 26 ausnjoL

100> 100> %8900°0 %8900°0 91000 %0200'0 vl1'8L auszuag

200 100> %610 %6.9% 0 Z80L°0 %0801 "0 202001 [(euejdsy-u se) ssuejdeq

200 100> %/8.5°0 %8E.G°0 12810 %0¥SL"0 G198 sauexaH JaylQ

200 100> %9870 %07rS 0 86210 %09%1°0 G.l'98 suexaH-u

900 100 %8068°L %8v.8'] 9eer'0 %0109°0 BFLTL suejuag-u

¥0°0 100 %609L°L %4111 29920 %069€°0 BFL'TL suejuad-l

810 ¥0°0 %/69'G %\ 679°'S 990¢’) %08v2C 22l 8 auejng-u

900 100 %9599°1 %9698"} ¥2er 0 %0¥yL 0 72l 8 aueng-i

6¥0 110 %6906 %1676 9/5¥'S %01 %9/ 9607Y suedold

8.0 810 %008€ T %CELL VT 0165°S %0v65°81 690°0€ aueyi3

R ge0 %6E06" Ly %9.L6Y Lt 1586°01 %01 8789 Tr0'9l aueyeI

200 100> - %290 ISvL0 %0819°0 €10'82 usbolIN

100 100> - %2022°0 11500 %091 L0 0L0%¥ apixolg uogJed

000 000 - %0000°0 0000°0 %0000 0 Z80'vE aplIng usboipAH

AdL aysqj %WBIBM OH | % uBiam sised % 90N BT jusuodwo)
0T o T 1M "Alnb3 ° Jejnasjon

,SISKeUY SES pajerosds

(penupuog) suope|noje) suoissiws aARIbN

ped pemiey uyor
2711 ‘Auedwog uononpoid NAAS




18

"BIT ‘leluswuoliaug pue Buusaubug doone[d

"N juswyoeny ul pejedo| seshfeuy,

IO -¥onu] juel = Q-11 “uel
IO = 10 ‘lossaidwo) se9 Use|d = DO 'JoMO] 2INSsald-Mo = | 4 Usjeal] JejesH = |H Hun uonanpold se9) = Nd9 ‘PeSH IIBM = HM A8 adAL juswdinbg e

'SUoIssIwe juelnjjod ulejqo o} (% Jubiem) sweaus o Jusjuoco Jueinjiod Aq palidinW DOL °Z10-G6-H/ESH-VdT 92IN0S Joje] uoissiwg z

"ayis siy Je adA} Juswdinba yoes Jo Jaquinu sy o} Bulpioooe JYyvads-a)s apew pue Anoej saneiussaidal je adA) uswdinbe Aq uae; sjunoo jJusuodwo) .

SSJON
gL'0 £0°0 %L =dVvH V1Ol
89°L 6270 %¥.'96 =D0A V101 92'.8 = OH 1V10L
Sl'L ov'o %00°001 %00°001 lZ18 %0000 =1v.10L
.50 £L0 %EL6.'TE %8/8/°2€ 1982 %L11°02 Z82Thl (aueda(-U se) sauedaQ
ZL'0 €00 %Se0L 2 %4201, 6619 %EL8 ¥ q8C'8Tl (9UBUON-U SE) S9UBUON
LZ0 500 %6¥.2°CL %9E/2T) LLLOL %LLEG 8ZC YLl (auejoQ-u se) seueQ
000 000 %0000°0 %0000°0 0000 %0000 0EC Ll sueluadjAYIeWL L TT
£0°0 100 %¥10G'L %CL0G'L 0LEL %PET | /91°90L EEREILS
L0'0 100> %6ELE0 %BELE 0 ¥/20 %89¢ 0 191°901 auaZUQIAYS
100 L00> %9220 %9ZEE0 0620 %S1LE0 L¥l'Z6 ausn(oj,
100> 100> %2900 %1900 8500 %S00 yLL'gl auszuag
/10 #0°0 %0888°6 %0.88°6 829'9 %1198 202’00} (sueyde-u se) ssuelde
80°0 200 %G8E9'Y %08E9 ¥ 8v0'Y %1697 G/1L98 SauUEXaH JAYi0
800 200 %ECLT'S %.2112°S 8YS 'Y %8.3S G/1'98 auexaH-uU
L0 Z00 %E251°9 %9951°9 €IS %l ) 6L TL aueuad-U
500 100 %S296°2 %ZT98'Z G8S'z %E85'C 6L 2. auejuad-|
ZL0 €00 %1009°9 %¥665 9 6525 %6066 228G aueg-u
€00 100 %E60S"L %2605°L L1€°1 %992 T TTL'95 aueng-l
600 200 %¥88E°S %8/8£°S 0LV %E99°0L 960t auedoud
#0°0 100 %9625 T %E62S'T /02T %L¥E L 690°0¢ aueyly
100 L0'0> %E62.°0 %¢6¢. 0 9€9°0 %/96'E Zy0'9lL oueyBi
L0'0> L0'0> - %¢¥00°0 000 %EL00 £L0'82 USBOLIIN
100> LO'0> - %9900°0 9000 %EL00 0L0¥¥ SpIX0l] Uogie)
000 000 - %0000°0 000°0 %0000 Z80'vE apuIng usBoipAH
AdlL Jy/q % B9 OH % MBI sised % Sl JiBiaM jusuodwon
o i IM "Alnb3 ° Jejnaajoy

,SISA[eUY SpINbI | pajerasds

(panupuog) suonenajen suoissiwg aabnd
Ped jjemieH uyop
271 ‘Auedwog uonanpoid NMS




aBed JXaN U0 panuyjuog

8661 - 2°'Z'El wawnoog aig - vd3

8

[04u0) 2-z°Z ¢l 24nbiy pue opey amisiop Lo paseg

Bupeem ou BLILINSSE JuajUEd JajBM 80BLINS PSJIOILIOdUR %7'0 U Paseq Pejewnss

2-2Z°Eh algel (90/LL) Z'Z'E) UORIBS Zi-dY

(5%Nd 8 “INd) 2-Z'2 '€l B1aB L (9071 1) T°Z°EL UAHOIS Zi-dY
(Wd) z-z'Z 'l 81981 “(90/11) Z'Z'E) UORISS Zh-dY

1-Z'Zel ambld “(90/1L1) T'2'El UoROSS gh-dv

(E38Q AN 6661) BIRQ Z~dV WOY BIBQ HNBje(] SjElS
(9Nd) 2-2°2°¢l o4eL ‘(90/1 1) T'T°E1L UOHISS Zy-dY

(“'Wd) 2-2°2°€l 81981 ‘(90/11) T'2°€} UORISS Zo-dv

(Wd) 2-2°2€l ol9eL '(90/) }) T°T'E) UOHISS Zp-dY

JusLIWo]

%

SUo}

JLNA
U/ LA
ssapun
ssapun
ssapun
Jeaksshep
%
1WA/
1Anal
1NN

suun

Q00
[
6yl
(42
15'9¢6
LX)
G¥0
06'0
040
051
6'¢
510
05°)
06'%
8l
g9¢
ey

Z pue ) uogenby ‘(90/s L) T EL UOHISS TV - souesssey

(49) Aousjay3 joyuod

oney ainsiop

m9>v 199}.8) Jo JyBlam sjoiyan alfereny

,S[93Lm obesany

{IArsaliw) pej[oAe) Se|IW B[ajaA 133)) [ENUUE [2j0 L
(ay/saliw) palfanes sy ajoIYsA 108)) Aunoy ejo |
WBIsU0D GZNd % '0LINd ‘Wd =4

WEISUOD §ZWd 8 DLNd = B

JuRISUO) Wd = €

Uies JO Yyou) L0'0 < SABP JO JaqUINN = d

U0 IS [BUSIBN 89BUNG = §

NN 921G S[9IHBd §°ZINd =
BINN 3ZIS SjoIUed OLNdD = A
JaldpIny a21g sppled Wd =

suoyesado peol Jo Aep Jad sinoy aBBlaAe [EnuUYy
JBaA Jad sAeq

auaym

(69 7 (d-598)) « (E/M) x fZ1/8)%=T

synduj uopenafe) ' sjnuLIOS

€EY'L £€S | €89°¢C adAy spyEA/IesA7SdIT PUNG JO JoquInu WNWIXEW Pojewiss
¥ 14 L ms m—u_cm>\>wu\mn_b punal Jo Jaquunu Wnwixew pajeLsnsy
k4 [ [ 0&2 u_u_cmz._zo:\ma.:a punoJ jo Jaquunu WnWxXew pajelnsy
EES G9¢ EES adh; spwen/sesfsdii punol Jo Jaquinu abelany
80°0 900 900 2dA} sponaA/inoy/sduy pUnol Jo Jaqny abelaAy
1994 di11 punoy [E}oL 008'S [} oL ol (ydw) s paads epyan abelery
(u) spIS ped Jsebuo ogp 1€°16€ 09'692 09'692 (A/s3]I) LINA paljaneJ] sajiw S[oMHaA
(1) peoy sseooy pesee yibuay 0us'| S9¢ G9¢ GO¢ {K7sAep) [euoyeIsdo sAep J0 Jequiny
Aeq Jad syonuy Jxuel sy} 60} [ZX] ¥L'0 (Repysajiw) pajlanes sanw IoRBA
pdog og) ¥L'0 ¥.0 [ZX0) (duyseywy) diny punoi jad sauesig
pdmq ool 'l oo'L 00'L 304} spIyan/AEp/SdI Punol [0 JequInu ebejany |
SWNJOA JaXUe ] SUOlleD 086°L 8l oL 2 () adA} soyan Jad sjseym jo JequInN
(199} awnijop Jesue | sBeisny pg| GeT ql z (suop) (z/iny + Adws)) JuBiem oplyaA ebelany|

Asyoni] {syonip (s1ed adAL apd1ysp

aaque]) adjalag)  |pue sdn-yaid)
syonua) AxeaH sHonuL S9PIYaA
wnipay W17

, BIeq Ayjtoe

suoe[nIje) suolssig peoy neH paaedup] aabng
ped pyemieH uyor
2711 ‘Aueduiog uonanpoid NMS




£8

(%) Aousiaye 04ju00 = 49
LA/ ‘uogeBgiu feinjeu ioj pajejodesxa J0jo8) UOISSILIO JlY0eds-ezIs [enuue = #° 3

(iA/su0)) suoissywa fenuue = 3

‘esBlM  Sq 0002/ L « (00LNDL)) » LWA « ¥ 4T =37

uoyedioald Jo Sayoul 100 JSES] JB YliM Jeaf & Ul SABD JO Jequinu = o
2y vogenbs woJy JojoBy UOJSSIWe = 43

LA ‘vogeliw [einjeu 1o pajejodenXe J0)OB) UCISSIWe Jy/oeds-ezis fenuue = ¥ 43

‘areum (G9e/(d-998)hd3 = *° 43 'z uogenbz

“Aluo uojewo Joj papincad sdij AlIea pue Ajlep 'ALnoy WNWIXew pajewsy

{suoy) Jybram ajoiyen vea = A
% JLUBIUQD J{IS [eU9)ewW 9oBLNS = §

(LINA/TI) 40198 UGISSIUIS DLfjoBdS-92IS = 4T

PUE SjUBJSUOD [BOLIAWIS A g pUE '8 Y Uy o (EM) o (2180 = 4T

SUOISSIWE JO UoKE[NIED

2} uoyenbzg

(¢'2°¢1 ‘2b-dv) ss0jed uolssiwg jo uopejnojey

'sd)} ebeJane uo paseq suoissIWa [[e 'suonenae qld YdI Jod (4

"ABp A1aAa palinbal jou Jaxuey J| USA9 S3onI} B9IAIBS pue syony dn-yaid sBesone Aep-iad-auo wnwuiy (9
LAY IR ) INA =adK; apIyan yoBs Jo aBejuadiad *(aepuns paedun uo adA) ejaiyan yoes jo abejusniad . adA} sjoiyen Jo Jybilam abeany) s pajenofes 19a) ajolaA abetany (g

(sdAyeiolyan Jo “aN , adA} sjoIyaA Jod S[aaYMm Jo “ON) Jo abeleAr Sk pajeinafeo sjeaym abeseny (1

(2dA) apomyan Jo oN , Ashep goe L(duysaiiw dupuncy , 3dAySsIaIYeA JO “ON . Sjalyendyy puncl Jo *ON) se (1A/LAA) PalieAB.] Sepw ajoiyen oBeleny (¢
sU0} 262 = Z/0p + £) = Z/(TIp+EHumIng) se JyBam spiysn sBeuaAB Jaxony yUe . (z
SpeaJ panedun [BUISNPU J0j SINBISP Z-2'2'CL Zi-dY PUE |'SdD 'SSIBWIASa U Paseq Bjep ajolLan Aoe ()

:sajoN

€0'0 080 9Tl 100 al'o 8¢°0 19°9¢6 Y10 Q00 =|ejol

100 [4X1] 50 100> 00 91’0 1€°26€ 900 000 L0'0 99°0 0l'c syont | Areap

100 600 920 10°0> €00 (1§ 09'692 ¥0°0 000 1070 99°0 ol $4onJ L Wnipay

100 600 9e70 100> €00 Lo 09'692 00 000 100 99°0 0.2 SIPIAA WBIT
(Asuoy) (1A;suay) (1Arsuoy) Qusqy) (yyq1) (uyan) CAILWA) (UWLNA) (%) Wansa) | (LwAssal) (LinAssat) 9dAL ajayan

PNd *"INd IeJ0) d [e10L TNd “Wd Tl | Wd oy pejlaAelL LETTIETTE] TINd “Nd INd

S3)uy UoISSIWT pajjonuocILn s8jey Uolssilig pajjosyuooun SIIA 3IJIYaA fej0) fojuo)

S10}084 UOISSIWT

suope[nafe) uosspuy

SUojjE[NI[EY SuolssIwg peoy [neH pasedun) aambng

Ped emieH uyor
971 ‘Auedwio) uoianpold NMS




Chesapeake Energy Corporation

Margaret Corbin No. 5-H

TABLE 1-C

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

SEPARATOR TEMPERATURE......: 80 °F

SEPARATOR GAS SEPARATOR OIL WELLSTREAM
* Liquid *
Component Mole% GPM Mole % Volume % Mole % GPM
Hydrogen Sulfide 0.000 0.000 0.000 0.000 0.000 0.000
Nitrogen 0.518 0.000 0.013 0.003 0.457 0.000
Carbon Dioxide 0.116 0.000 0.013 0.005 0.103 0.000
Methane 68.481 0.000 3.967 1.557 60.641 0.000
Ethane 18.594 5.013 7.341 4.548 17.226 4.645
Propane 7.841 2.175 10.663 6.797 8.184 2.270
Iso-butane 0.744 0.245 2.266 1.716 0.929 0.306
N-butane 2.248 0.714 9.909 7.232 3.179 1.010
2-2 Dimethylpropane 0.023 0.009 0.061 0.054 0.028 0.011
Iso-pentane 0.369 0.136 3.583 3.037 0.760 0.280
N-pentane 0.573 0.209 7.386 6.198 1.401 0.512
2-2 Dimethylbutane 0.005 0.002 0.096 0.093 0.016 0.007
Cyclopentane 0.005 0.001 0.000 0.000 0.004 0.001
2-3 Dimethylbutane 0.010 0.004 0.239 0.227 0.038 0.016
2 Methylpentane 0.079 0.033 2.207 2,121 0.338 0.141
3 Methylpentane 0.045 0.019 1.360 1.286 0.205 0.084
Other Hexanes 0.000 0.000 0.000 0.000 0.000 0.000
n-Hexane 0.146 0.061 5.278 5.027 0.770 0.319
Methylcyclopentane 0.011 0.004 0.632 0.518 0.086 0.031
Benzene 0.002 0.001 0.075 0.048 0.011 0.003
Cyclohexane 0.015 0.005 0.795 0.627 0.110 0.038
2-Methylhexane 0.019 0.009 1.704 1.835 0.224 0.105
3-Methylhexane 0.020 0.009 1.571 1.670 0.208 0.096
2,2,4 Trimethylpentane 0.000 0.000 0.000 0.000 0.000 0.000
Other Heptanes 0.017 0.007 0.734 0.740 0.104 0.046
n-Heptane 0.041 0.019 3.970 4.242 0.518 0.241
Methylcyclohexane 0.017 0.007 1.714 1.596 0.223 0.090
Toluene 0.003 0.001 0.315 0.244 0.041 0.014
Other C-8's 0.028 0.013 5.039 5.471 0.637 0.301
r-Octane 0.010 0.005 2.624 3.112 0.328 0.169
Ethylbenzene 0.000 0.000 0.258 0.231 0.031 0.012
M&P-Xylene 0.002 0.001 0.518 0.465 0.065 0.025
O-Xylene 0.000 0.000 0.716 0.631 0.087 0.033
Other C-9's 0.011 0.006 3.136 3.803 0.391 0.206
r-Nonane 0.003 0.002 1.697 2212 0.209 0.119
Other C10's 0.003 0.002 3.432 4.573 0.420 0.243
n-Decane 0.001 0.001 1.084 1.541 0.133 0.082
Undecanes 0.000 0.000 3.626 4957 0.441 0.262
Dodecanes 0.000 0.000 2.763 4.081 0.336 0.216
Tridecanes 0.000 0.000 2.225 3.523 0.270 0.186
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Chesapeake Energy Corporation

Margaret Corbin No. 5-H

TABLE 1-C

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

SEPARATOR GOR............. : 6920 Scf/Sep Bbl

SEPARATOR PRESSURE : 196 psig

SEPARATOR TEMPERATURE....... 80 °F

SEPARATOR GAS SEPARATOR OIL WELLSTREAM
* Liquid *
Component Mole% GPM Mole % Volume % Mole % GPM
Tetradecanes 0.000 0.000 1.815 3.078 0.221 0.163
Pentadecanes 0.000 0.000 1.340 2.435 0.163 0.129
Hexadecanes 0.000 0.000 0.969 1.882 0.118 0.100
Heptadecanes 0.000 0.000 0.767 1.575 0.093 0.083
Octadecanes 0.000 0.000 0.575 1.243 0.070 0.066
Nonadecanes 0.000 0.000 0.441 0.9954 0.054 0.053
Eicosanes 0.000 0.000 0.323 0.757 0.039 0.040
Heneicosanes 0.000 0.000 0.233 0.574 0.028 0.030
Docosanes 0.000 0.000 0.178 0.457 0.022 0.024
Tricosanes 0.000 0.000 0.127 0.335 0.015 0.018
Tetracosanes 0.000 0.000 0.089 0.245 0.011 0.013
Pentacosanes 0.000 0.000 0.056 0.162 0.007 0.009
Hexacosanes 0.000 0.000 0.031 0.093 0.004 0.005
Heptacosanes 0.000 0.000 0.012 0.038 0.001 0.002
Octacosanes 0.000 0.000 0.008 0.025 0.001 0.001
Nonacosares 0.000 0.000 0.007 0.022 0.001 0.001
Triacontanes 0.000 0.000 0.005 0.015 0.001 0.001
Hentriacontanes Plus 0.000 0.000 0.012 0.047 0.001 0.003
TOTALS 100.000 8.713 100.000 100.000 100.000 12.861
TOTAL SAMPLE CHARACTERISTICS
Molecular Vapor Gross Heating Value
Specific Gravi Weight Volume Dry Saturated

COMPONENT °API e Ib/Ib-mole Scf/Gal s ik
Gas N/A 0.8021 23.124 114.767 1,400 1,377
Oil 73.283 0.6910 94.140 22.981 N/A 116,166
Wellstream N/A 1.0964 31.754 42.939 N/A N/A

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

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

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