





Mr. leffrey Robinson -2- January 29, 2013

As shown in the permit application, the proposed unit is subject to EPA PSD review for GHG pollutants.
Several other non-GHG air pollutants are also subject to PSD review under the rules of the Texas
Commission on Environmental Quality (TCEQ). A PSD permit application covering those pollutants, and
other pollutants not subject to PSD review, will be submitted to TCEQ in February.

GSEC hopes for an expeditious review of its application and is committed to working closely with your
staff to answer questions and issues as they arise. GSEC has reviewed and followed the EPA’s guidance
materials for GHG permitting in developing this permit application, but realizes that additional
information may be required to enable EPA permitting staff to complete their review. GSEC would like
to meet with your permitting team shortly after they complete their initial review, to discuss additional
information needs and issues that have been identified. We would like to use electronic
communications and teleconferences as much as possible to facilitate the EPA’s review and
development of a basis for issuing a permit for our facility. Our air quality consultant Pat Murin can be
contacted any time to respond to questions and issues. His contact information is included in the
Administrative section of the permit application. Both myself and other GSEC technical and
management staff are also available to respond to questions and issues that may develop during the
permit application review.

We look forward to working with EPA Region 6 as you review our permit application and develop a
permit that meets the requirements of the PSD program for GHG pollutants.

Sincerely yours

Jeff Pippin
Senior Asset Manager, Production
Golden Spread Electric Cooperative, Inc.

Enclosure

cc: Mr. Mike Wilson, P.E., Director, Air Permits Division, TCEQ



Application for

Prevention of Significant Deterioration Permit
for Greenhouse Gases for Antelope Station
Golden Spread Electric Cooperative, Inc.
Abernathy, Texas

Submitted to:

U.S. Environmental Protection Agency, Region 6
Dallas, TX

January 2013
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GSEC Antelope Station January 2013
PSD Permit Application for Greenhouse Gases

1.0INTRODUCTION AND ADMINISTRATIVE INFORMATION

Golden Spread Electric Cooperative, Inc. (GSEC) is a tax-exempt, consumer-owned public utility,
organized in 1984 to provide low cogt, reliable electric service for itsrural distribution cooperative
members. Its 16 member systems serve more than 199,000 retail consumers located in the Oklahoma
Panhandle and an area covering 24 percent of Texas including the Panhandle, South Plains and Edwards
Plateau Regions.

GSEC owns Mustang Station, a 480 MW, gas-fueled, combined cycle generating plant located near
Denver City, Texas, aswell as Mustang Station Units 4, 5, and 6, three 168 MW combustion turbine-
generators located a the Mustang Station site. GSEC a so owns Antel ope Station, a 168 MW generating
facility made up of 18 quick start engines located near Abernathy, Texas, and Golden Spread Panhandle
Wind Ranch, a78 MW wind facility made up of 34 wind turbines located near Amarillo, Texas. Through
its affiliate Fort Concho Gas Storage, Inc., GSEC also owns a gas storage facility near San Angelo, Texas,
capable of storing more than two billion cubic feet of natural gas.

Due to concerns about the adequacy of future power reserve marginsin West Texas and in other areasin
Texas, GSEC is proposing to build a new combustion turbine-generator facility at Antelope Station near
Abernathy, Texas. GSEC expects the new facility to provide primarily peaking and intermediate power

needsin a highly cyclical operation.

The new unit at Antelope Station will feature a new GE 7F 5-Series gas turbine in asimple cycle
application.! The 7F 5-Series turbineis the latest development of GE’s F-class turbine technology, which
isused in over 1100 gas turbines worldwide. The 7F 5-Series turbine features a 14-stage compressor with
super-finish 3-dimensiona airfoils for improved efficiency with less long-term degradation. The 3-stage
combustion turbine in the 5-Series features a hot gas path with advanced cooling and sealing technol ogies
to improve efficiency and lower lifecycle costs. A new model-based process control system also
improves performance efficiency. Asaresult, the 7F 5-Series turbine achieves an efficiency above 38.7%
in asimple-cycle application®. The unit can produce up to 202 MW in cold weather conditions, and
nominally 190.1 MW in peak summer operation. Compared to other 7F class turbines, the 5-Series
turbine also has improvements in start-up and turndown capability, ramp-up rate, and lifecycle costsin
peaking, cyclic, and steady-state operation. During normal start-up, the 5-Series turbine will achieve 50%
capacity load in 30 minutes, and thereafter operate at design emission limits. During “peaking start-up”, a
combination of measures allow the unit to achieve 75% load in about 10 minutes, full load operation in
about 11.5 minutes, and to operate within design emission limits within 22 minutes. (Peaking start-ups
increase the rotor and hot gas maintenance costs relative to normal start-ups.) The turbine is equipped
with GE's Dry Low NOx (DLN) 2.6 combustion system to achieve normal emission levels of 9 ppmvd
nitrogen oxides (NOx) @15% O, and 9 ppmvd carbon monoxide (CO) at operation from 100% load to
nominally 50% load.

Exhaust emissions from the turbine comprise the majority of air emissions from the plant site, with
smaller emissions from the natural gas supply equipment, and electrical equipment.

Under the U.S. Environmental Protection Agency’s (EPA’s) Prevention of Significant Deterioration
(PSD) regulationsin 40 CFR 52.21, Antelope Station is currently a major source of greenhouse gas

! These units were previously designated as 7FA .005 series turbines.
2 This efficiency is equivalent to a heat rate of 8905 BTU (LHV)/kWh of gross power output, and is guaranteed at
98°F ambient temperatures and 18% rel ative humidity and other specified operating conditions and parameters.
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GSEC Antelope Station January 2013
PSD Permit Application for Greenhouse Gases

(GHG) emissions because its potential emissions have global warming potential equivalent to more than
100,000 tons per year of emissions of carbon dioxide (CO,). (The emissions equivalent to CO2 are
designated as CO,-e.) The existing units at Antel ope Station were not subject to PSD permitting for
either GHG or non-GHG pollutants. Under the PSD rules, the project to install a gas turbine at Antelope
Station is required to obtain a pre-construction air quality permit for the GHG emissions from the EPA.
The proposed project is also subject to PSD review by the Texas Commission on Environmental Quality
(TCEQ) for non-GHG emissions, sinceit will also be amagjor source of CO emissions, and emissions of
NOx and particulate matter lessthan 10 micronsin diameter and less than 2.5 micronsin diameter will
exceed their PSD significant emission rates. These non-GHG emissions, and those with emission rates
below the respective PSD significant emission rates, are subject to the State of Texas pre-construction
authorization requirements, and authorizations for those associated facilities and emissions will be
obtained separately from the TCEQ.

Sources and emissions subject to PSD permitting requirements because of their potential to release GHG
emissions are only subject to some of the requirements of the PSD rules. The primary requirement of a
PSD permit for GHG emissionsisto require that the permitted facilities use the Best Available Control
Technology (BACT) for controlling GHG emissions. The resulting PSD permit specifies emission levels
reflecting the use of BACT, including emissions monitoring and other requirements to ensure that the
BACT emission levels are maintained during operations.

Administrative information for the owner and operator of the Antelope Station, and information on the
siteitself, isprovided in the TCEQ Core Data Form which follows this page. Additional informationis
provided in the TCEQ Form PI-1, which also follows this page. The TCEQ Form PI-1 is a basic element
of the TCEQ permit process which will be used to authorize emissions and facilities other than those
related to GHG pollutants.

The start of construction of the new turbine at Antelope Station is projected for end of 2013. Initial
operation of the power plant is expected in 1% quarter 2015.

The remaining sections of this permit application are the following: Section 2.0 provides process
information for the new turbine and Section 3.0 provides site information for Antelope Station. Section
4.0 summari zes and describes the calculation of GHG emissions from the proposed turbine and
supporting equipment. Section 5.0 summarizes the applicability of PSD permit requirements. Section 6.0
analyzes and selects the BACT, including proposed emission limits and monitoring and maintenance
requirements to achieve and maintain compliance with the BACT emission limits.

Affiliated with the Federal PSD permit process are requirements to consider the impacts of the proposed
power plant on cultural and historical resourcesin the area, and on biological resources including
threatened and endangered species. These impacts will be addressed in studies separate from this PSD
permit application.
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TCEQ Use Only

TCEQ Core Data Form

For detailed instructions regarding completion of this form, please read the Core Data Form Instructions or call 512-239-5175.

SECTION I: General Information

1. Reason for Submission (If other is checked please describe in space provided)
X|| New Permit, Registration or Authorization (Core Data Form should be submitted with the program application)

]| Renewal (Core Data Form should be submitted with the renewal form) | ] Other |

2. Attachments Describe Any Attachments: (ex. Title V Application, Waste Transporter Application, efc.)
KYes [INo | Air Quality Permit Application for Turbine 1
3. Customer Reference Number (if issued) Follow this link to search | 4. Regulated Entity Reference Number (if issued)
for CN or RN numbers in
CN 602663387 Central Registry** RN 105862510

SECTION Il: Customer | nformation

5. Effective Date for Customer Information Updates (mm/dd/yyyy) | 6/30/2012 |

6. Customer Role (Proposed or Actual) - as it relates to the Requlated Entity listed on this form. Please check only one of the following:

[Jowner [] Operator [X] Owner & Operator
[JOccupational Licensee  [] Responsible Party [ Voluntary Cleanup Applicant [CIOther:
7. General Customer Information
] New Customer ] Update to Customer Information [] Change in Regulated Entity Ownership
[CIChange in Legal Name (Verifiable with the Texas Secretary of State) [X] No Change**
*If “No Change” and Section | is complete, skip to Section Ill - Requlated Entity Information.
8. Type of Customer: | [X] Corporation [] Individual [[] Sole Proprietorship- D.B.A
] City Government [] County Government [] Federal Government | [] State Government
] Other Government | [[] General Partnership ] Limited Partnership [ other:
9. Customer Legal Name (If an individual, print last name first: ex: Doe, John) zé;s:: Customer, enfer previous Customer End Date:
Golden Spread Electric Cooperative, Inc. | |
P.O. Box 9898
10. Mailing
Address:
Ciy | Amarillo |state | TX |2z | 79105 | zp+4 | 5808
11. Country Mailing Information (if outside USA) 12. E-Mail Address (if applicable)
jpippin@gsec.coop
13. Telephone Number 14. Extension or Code 15. Fax Number (if applicable)
( 806 ) 418-3010 | | ( 806 ) 374-2022
16. Federal Tax ID (9digitsy  17. TX State Franchise Tax ID (11 digits) 18. DUNS Number(ifappicable) ~ 19. TX SOS Filing Number (if appiicable)
| 17519410603 | | 68655501
20. Number of Employees 21. Independently Owned and Operated?
[10-20 X121-100 [1101-250 []251-500 []1501 and higher | X Yes [1No

SECTION Il1: Requlated Entity I nfor mation

22. General Regulated Entity Information (If ‘New Regulated Entity” is selected below this form should be accompanied by a permit application)
] New Regulated Entity ~ [] Update to Regulated Entity Name ~ [] Update to Regulated Entity Information ~ [X] No Change** (See below)

**If “NO CHANGE?” is checked and Section | is complete, skip to Section IV, Preparer Information.

23. Regulated Entity Name (name of the site where the regulated action is taking place)

Antelope Station

TCEQ-10400 (09/07) 3
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24, Street Address 1454 CR 315
of the Regulated
Entity:
{No P.0. Boxus) City | Abernathy State | TX ZIP | 79311 ZIP+4
Golden Spread Electric Cooperative, Inc.
25. Malling
Address: P.O. Box 9898
ciy | Amarillo [state [TX 2P | 79105 2P+4 | 5898

26, E-Mail Address: l jpippin@gsec.coop

27. Telephone Number 28. Extension or Code 29, Fax Number (i applicatle)

(806 ) 418-3010 (806 ) 374-2922
30, Primary SIC Code (4digis) 31 Secondary SIC Code (4 digis) ;’;’;r';’d‘ggy NAICS Code ?53&?‘;‘;;"“ NAICS Code
4911 [ (21112 |

34. What is the Primary Business of this entity? (Please do not repeat the SIC or NAICS description.)

Production of electricity for sale

Questlons 34 - 37 address geographic location. Please refer to the instructions for applicability.

35. Description to Facility is north off County Road 315, east of I-27, and bounded on the east by County
Physical Location: | Road P
36. Nearest City County State Nearest ZIP Code
Aberathy | Hale | TX [ 79311
37. Latitude (N) In Decimal: 38. Longitude (W) In Decimal: |

| Degrees Minutes Secends Degress Minutes Seconds
33 51 56.5 101 50 37.6

39, TCEQ Programs and |D Numbers Check afl Programs and write in the permits/registration numbers that will be affected by the updates submitted on this form of the
updates may not be mads. If your Program is not fisted, check other and write it in. See the Cere Data Form instructions for additional quidance.

[ Dam Safety (7 Districts ([ Edwards Aquifer (3 Industrial Hazardous Waste | [] Municipal Solid Waste
X! New Source Review - Air | (] OSSF {1 Petroleum Storage Tank | ] PWS (O Studge

Bd Stormwater X Titte V - Air O Tires [ Used Cil [ utlities

[ Voluntary Cleanup {7 waste Water [J Wastewater Agricuture | [J Water Rights (3 Other:

SECTION 1V: Preparer Information

40.Name: | Patrick Murin | a1.7tte: | Principal

42, Telephone Number 43, Ext/Code 44. Fax Number 45. E-Mail Address
(713) 8196115 | | (520)2814359 | pmurin@murinenv.com

SECTION V: Authorized Signature

46. By my signature below, [ certify, to the best of my knowledge, that the information provided in this form is true and complete,
and that | have signature authority to submit this form on behalf of the entity specified in Section Il, Field 9 and/or as required for the
updates to the 1D numbers identified in field 39.

(See the Core Data Form instructions for more information on who should sign this form.)

Company: E(élden Spread Electric Cooperative Job Title: | Senior Asset Manager, Production
Nameynpiry: | JeffPippin  , Phone: | (806)418-3010
Signature: s Date: ,/24/,3

TCEQ-10400 (09/07)
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Texas Commission on Environmental Quality
Form PI-1 General Application for
Air Preconstruction Permit and Amendment

Important Note: The agency requires that a Core Data Form be submitted on all incoming applications unless
a Regulated Entity and Customer Reference Number have been issued and no core data information has
changed. For more information regarding the Core Data Form, call (512) 239-5175 or go to
www.tceq.texas.gov/permitting/central_registry/guidance.html.

L. Applicant Information

A. Company or Other Legal Name: Golden Spread Electric Cooperative Inc.

Texas Secretary of State Charter/Registration Number (if applicable): SOS Filing No. 68655501

B. Company Official Contact Name: Jeff Pippin

Title: Senior Asset Manager, Production

Mailing Address: P.O. Box 9898

City: Amarillo State: TX ZIP Code: 79105-5898
Telephone No.: 806/418-3010 Fax No.: 806/374-2922 E-mail Address: jpippin@gsec.coop
C. Technical Contact Name: Patrick Murin, P.E.

Title: Principal

Company Name: Murin Environmental Inc.

Mailing Address: 979 Via Puebla

City: Rio Rico State: AZ ZIP Code: 85648-1918

Telephone No.: 713/819-6115 Fax No.: 520/281-4359 E-mail Address: pmurin@murinenv.com

D. Site Name: Antelope Station

E. Area Name/Type of Facility: Turbine 1/Electrical Power Production Xl Permanent [_] Portable

F. Principal Company Product or Business: Electrical Power Production

Principal Standard Industrial Classification Code (SIC): 4911

Principal North American Industry Classification System (NAICS): 221112

G. Projected Start of Construction Date: 12/2013

Projected Start of Operation Date: 15t Q/2015

H. Facility and Site Location Information (If no street address, provide clear driving directions to the site
in writing.): Facility is north off County Road 315, east of I-27, and bounded on the east by County
Road P

Street Address: 1454 County Road 315

City/Town: Abernathy County: Hale ZIP Code: 79311

Latitude (nearest second): 33°51’56.5”N Longitude (nearest second): 101°50’°37.6”W

TCEQ-10252 (Revised 10/12) PI-1 Instructions
This form is for use by facilities subject to air quality requirements and may be
revised periodically. (APDG 5171v19) da
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Texas Commission on Environmental Quality
Form PI-1 General Application for

InsSSsS Air Preconstruction Permit and Amendment
[
| Applicant Information (continued)
I Account Identification Number (leave blank if new site or facility): HAA-002B
J. Core Data Form.

Is the Core Data Form (Form 10400) attached? If No, provide customer reference number X YES[]NO
and regulated entity number (complete K and L).

K. Customer Reference Number (CN): CN602663387

L. Regulated Entity Number (RN): RN105862510

II. General Information

A. Is confidential information submitted with this application? If Yes, mark each [ 1YES[X]NO
confidential page confidential in large red letters at the bottom of each page.

B. Is this application in response to an investigation, notice of violation, or enforcement |[_] YES ] NO
action? If Yes, attach a copy of any correspondence from the agency and provide the
RN in section I.L. above.

C. Number of New Jobs: 3-4

D. Rrovide the name of the State Senator and State Representative and district numbers for this facility
site:

State Senator: Senator Robert Duncan District No.: 28

State Representative: Rep. Ken King District No.: 88

III. Type of Permit Action Requested

A. Mark the appropriate box indicating what type of action is requested.

X Initial [l Amendment [ ] Revision (30 TAC 116.116(e) [ ]Change of Location [ ] Relocation

B. Permit Number (if existing):

C. Permit Type: Mark the appropriate box indicating what type of permit is requested.

(check all that apply, skip for change of location)
[X] Construction [ ] Flexible [ ] Multiple Plant [ ] Nonattainment [ ] Plant-Wide Applicability Limit

X Prevention of Significant Deterioration [] Hazardous Air Pollutant Major Source
[] Other:
D. Is a permit renewal application being submitted in conjunction with this ] YES X NO

amendment in accordance with 30 TAC 116.315(c).

TCEQ-10252 (Revised 10/12) PI-1 Instructions
This form is for use by facilities subject to air quality requirements and may be
revised periodically. (APDG 5171v19) 5
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Texas Commission on Environmental Quality
Form PI-1 General Application for
Air Preconstruction Permit and Amendment
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III. Type of Permit Action Requested (continued)

E. Is this application for a change of location of previously permitted facilities? L1YES[XINO
If Yes, complete IIL.E.1 - ITIL.E.4.0

1. Current Location of Facility (If no street address, provide clear driving directions to the site in writing.):

Street Address:

City: County: ZIP Code:

2. Proposed Location of Facility (If no street address, provide clear driving directions to the site in writing.):

Street Address:

City: County: ZIP Code:

3. Will the proposed facility, site, and plot plan meet all current technical requirements of |[_] YES[ | NO
the permit special conditions? If “NO”, attach detailed information.

4. Isthe site where the facility is moving considered a major source of criteria pollutants |[_] YES[ ] NO
or HAPs?

F. Consolidation into this Permit: List any standard permits, exemptions or permits by rule to be
consolidated into this permit including those for planned maintenance, startup, and shutdown.

List: None

G. Are you permitting planned maintenance, startup, and shutdown emissions? If Yes, [[X] YES[ | NO
attach information on any changes to emissions under this application as specified
in VII and VIII.

H. Federal Operating Permit Requirements X YES [] NO [] To be determined
(30 TAC Chapter 122 Applicability)
Is this facility located at a site required to obtain a federal
operating permit? If Yes, list all associated permit number(s),
attach pages as needed).

Associated Permit No (s.): An initial FOP application will be submitted

1. Identify the requirements of 30 TAC Chapter 122 that will be triggered if this application is approved.

X] FOP Significant Revision [ FOP Minor [ ] Application for an FOP Revision
[] Operational Flexibility/Off-Permit Notification [] Streamlined Revision for GOP
[_] Initial FOP Application [l None

TCEQ-10252 (Revised 10/12) PI-1 Instructions
This form is for use by facilities subject to air quality requirements and may be
revised periodically. (APDG 5171v19)




Texas Commission on Environmental Quality
Form PI-1 General Application for
Air Preconstruction Permit and Amendment
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III. Type of Permit Action Requested (continued)

H. Federal Operating Permit Requirements (30 TAC Chapter 122 Applicability) (continued)

2. Identify the type(s) of FOP(s) issued and/or FOP application(s) submitted/pending for the site.

(check all that apply)
[ ] GOP Issued ] GOP application/revision application submitted or under APD review
X SOP Issued [X] SOP application/revision application to be submitted or under APD review
IV. Public Notice Applicability
A. Is this a new permit application or a change of location application? X YES[ ] NO
B. Is this application for a concrete batch plant? If Yes, complete V.C.1 — V.C.2. [ 1YES[XI NO
C. Is this an application for a major modification of a PSD, nonattainment, [ ]YES[X]NO
FCAA 112(g) permit, or exceedance of a PAL permit?
D. Is this application for a PSD or major modification of a PSD located within ] YES [X] NO
100 kilometers or less of an affected state or Class I Area?

If Yes, list the affected state(s) and/or Class I Area(s). List:

E. Is this a state permit amendment application? If Yes, complete IV.E.1. — IV.E.3. -NO

1. Isthere any change in character of emissions in this application? [JYES[]NO

2. Isthere a new air contaminant in this application? [ JYES[]NO

3. Do the facilities handle, load, unload, dry, manufacture, or process grain, seed, [ JYES[]NO
legumes, or vegetables fibers (agricultural facilities)?

F. List the total annual emission increases associated with the application
(List all that apply and attach additional sheets as needed):

Volatile Organic Compounds (VOC): 31.42 tons/yr

Sulfur Dioxide (SO2): 6.21 tons/yr

Carbon Monoxide (CO): 260.22 tons/yr

Nitrogen Oxides (NOx): 141 tons/yr

Particulate Matter (PM): 21.26 tons/yr

PM 10 microns or less (PM10): 21.26 tons/yr

PM 2.5 microns or less (PM2.5): 21.26 tons/yr

Lead (Pb): o

Hazardous Air Pollutants (HAPs): 4.56 tons/yr

Other speciated air contaminants not listed above: GHG Pollutants - 539,014 tons/yr
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TCEQ-10252 (Revised 10/12) PI-1 Instructions
This form is for use by facilities subject to air quality requirements and may be
revised periodically. (APDG 5171v19)
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Texas Commission on Environmental Quality
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Form PI-1 General Application for
Air Preconstruction Permit and Amendment

V. Public Notice Information (complete if applicable)

A. Public Notice Contact Name:

Ron Popejoy

Title: Production Environmental & IS Coordinator

Mailing Address: GSEC - Antelope

Station, 1454 CR 315

City: Abernathy

State: TX

ZIP Code: 79311

B. Name of the Public Place: Abernathy Public Library

Physical Address (INo P.O. Boxes): 811 Avenue D

City: Abernathy County: Hale ZIP Code: 79311

The public place has granted authorization to place the application for public viewing and |[X] YES [ | NO
copying.

The public place has internet access available for the public. X YES[ ] NO

C. Concrete Batch Plants, PSD, and Nonattainment Permits

facility site.

1.  County Judge Information (For Concrete Batch Plants and PSD and/or Nonattainment Permits) for this

The Honorable: Judge Bill Coleman

Mailing Address: Courthouse, 500 Broadway, room 240

City: Plainview

State: Texas

ZIP Code: 79072-8050

2. Isthe facility located in a municipality or an extraterritorial jurisdiction of a
municipality? (For Concrete Batch Plants)

LIYES[INO

Presiding Officers Name(s):

Title:

Mailing Address:

City:

State:

ZIP Code:

3. Provide the name, mailing address of the chief executive and Indian Governing Body; and identify the
Federal Land Manager(s) for the location where the facility is or will be located.

Chief Executive:

Mailing Address:

City:

State:

ZIP Code:

Name of the Indian Governing Body:

Mailing Address:

City:

State:

ZIP Code:

TCEQ-10252 (Revised 10/12) PI-1 Instructions
This form is for use by facilities subject to air quality requirements and may be

revised periodically. (APDG 5171v19)
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Texas Commission on Environmental Quality
Form PI-1 General Application for
Air Preconstruction Permit and Amendment

2

<

. Public Notice Information (complete if applicable) (continued)

0o

Concrete Batch Plants, PSD, and Nonattainment Permits

3. Provide the name, mailing address of the chief executive and Indian Governing Body; and identify the
Federal Land Manager(s) for the location where the facility is or will be located. (continued)

Name of the Federal Land Manager(s):

D. Bilingual Notice

Is a bilingual program required by the Texas Education Code in the School District? ] YES[X]NO

Are the children who attend either the elementary school or the middle school closest to L] YES[X] NO
your facility eligible to be enrolled in a bilingual program provided by the district?

If Yes, list which languages are required by the bilingual program?

VI. Small Business Classification (Required)

A. Does this company (including parent companies and subsidiary companies) have |[X] YES[ ] NO
fewer than 100 employees or less than $6 million in annual gross receipts?

B. Is the site a major stationary source for federal air quality permitting? X YES[ ] NO
C. Are the site emissions of any regulated air pollutant greater than or equal to X YES[]NO
50 tpy?

D. Are the site emissions of all regulated air pollutants combined less than 75 tpy? [ 1 YESXINO

VII. Technical Information

A. The following information must be submitted with your Form PI-1
(this is just a checklist to make sure you have included everything)

X] Current Area Map

=

X Plot Plan

X Existing Authorizations

X Process Flow Diagram

X Process Description

X] Maximum Emissions Data and Calculations

[X] Air Permit Application Tables

[X] Table 1(a) (Form 10153) entitled, Emission Point Summary

IS R I SN U ol L

X] Table 2 (Form 10155) entitled, Material Balance

X] Other equipment, process or control device tables

e

B. Are any schools located within 3,000 feet of this facility? L] YES[X] NO

TCEQ-10252 (Revised 10/12) PI-1 Instructions
This form is for use by facilities subject to air quality requirements and may be
revised periodically. (APDG 5171v19)
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Texas Commission on Environmental Quality
Form PI-1 General Application for
Air Preconstruction Permit and Amendment
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VII. Technical Information

C. Maximum Operating Schedule:

Hour(s): 24 Day(s): 7 Week(s): 52 Year(s): up to 8760 hrs
Seasonal Operation? If Yes, please describe in the space provide below. L1YES[]NO
Operation will be skewed to the warmer months but operation year-round is possible.

D. Have the planned MSS emissions been previously submitted as part of an emissions [[_] YES ] NO

inventory?

Provide a list of each planned MSS facility or related activity and indicate which years the MSS activities have
been included in the emissions inventories. Attach pages as needed.

E. Does this application involve any air contaminants for which a disaster review is ] YES[X] NO
required?

F. Does this application include a pollutant of concern on the Air Pollutant Watch List |[] YES X] NO
(APWL)?

VIII. State Regulatory Requirements
Applicants must demonstrate compliance with all applicable state regulations to obtain
a permit or amendment. The application must contain detailed attachments addressing
applicability or non applicability; identify state regulations; show how requirements are met; and
include compliance demonstrations.

A. Will the emissions from the proposed facility protect public health and welfare, and | YES [ ] NO
comply with all rules and regulations of the TCEQ?

B. Will emissions of significant air contaminants from the facility be measured? X YES[]NO

C. Is the Best Available Control Technology (BACT) demonstration attached? X YES[]NO

D. Will the proposed facilities achieve the performance represented in the permit X YES[]NO
application as demonstrated through recordkeeping, monitoring, stack testing, or
other applicable methods?

IX. Federal Regulatory Requirements
Applicants must demonstrate compliance with all applicable federal regulations to
obtain a permit or amendment. The application must contain detailed attachments addressing
applicability or non applicability; identify federal regulation subparts; show how requirements are
met; and include compliance demonstrations.

A. Does Title 40 Code of Federal Regulations Part 60, (40 CFR Part 60) New Source |[X] YES[_] NO
Performance Standard (NSPS) apply to a facility in this application?

B. Does 40 CFR Part 61, National Emissions Standard for Hazardous Air Pollutants ] YES[XINO

(NESHAP) apply to a facility in this application?
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Form PI-1 General Application for
Air Preconstruction Permit and Amendment

IX. Federal Regulatory Requirements
Applicants must demonstrate compliance with all applicable federal regulations to
obtain a permit or amendment. The application must contain detailed attachments addressing
applicability or non applicability; identify federal regulation subparts; show how requirements are
met; and include compliance demonstrations.

C. Does 40 CFR Part 63, Maximum Achievable Control Technology (MACT) standard |[X] YES[ | NO
apply to a facility in this application?

D. Do nonattainment permitting requirements apply to this application? [1YES[X] NO

E. Do prevention of significant deterioration permitting requirements apply to this X YES[]NO
application?

F. Do Hazardous Air Pollutant Major Source [FCAA 112(g)] requirements apply to this [[_] YES [X] NO
application?

G. Is a Plant-wide Applicability Limit permit being requested? ] YES[X] NO

X. Professional Engineer (P.E.) Seal

Is the estimated capital cost of the project greater than $2 million dollars? X YES[]NO

If Yes, submit the application under the seal of a Texas licensed P.E.

XI. Permit Fee Information

Check, Money Order, Transaction Number ,ePay Voucher Number: Fee Amount: $75,000

Paid online? [ ]YES[X]NO
Company name on check: Golden Spread Electric Cooperative, Inc.

Is a copy of the check or money order attached to the original submittal of this X YES[]NO[]N/A
application?

Isa T}f\b&g 30 (Form 10196) entitled, Estimated Capital Cost and Fee Verification, X YES[]NO[]N/A
attached
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TCEQ-10252 (Revised 10/12) PI-1 Instructions
This form is for use by facilities subject to air quality requirements and may be
revised periodically. (APDG 5171v19)
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GSEC Antelope Station January 2013
PSD Permit Application for Greenhouse Gases

2.0 PROCESSDESCRIPTION AND PROCESS FLOW DIAGRAM

The process flow diagram illustrates the process steps in the proposed gas turbine system.

The proposed gas turbine will be a GE 7F 5-Series gas-fired combustion turbine. Supply air will be
compressed by theintegra 14-stage compressor. Natural gas fuel will be combusted in GE's DLN 2.6
combustion system and the combustion exhaust gases will power the 3-stage expansion turbine. The
turbineisair cooled, and an evaporative air cooler isaso used for inlet air cooling during summer peak
ambient air temperatures.

The gasturbine will exhaust through stack Emission Point Number (EPN) TURB1 and will release both
GHG and non-GHG air pollutants. The GHG pollutant sulfur hexafluoride (SFg) will be released in low-
volume leaks from circuit breakers as EPN SFe-FUG. Leaks from the natural gas supply equipment (EPN
NG-FUG) will release mostly GHG emissions but a small amount of non-GHG emissions. Non-GHG
emissions will not be covered in this permit.

13
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GSEC Antelope Station January 2013
PSD Permit Application for Greenhouse Gases

3.0SITE INFORMATION

Asshown in the Area Map, Antelope Station islocated north of County Road 315, east of 1-27 and
bounded on the east by County Road P in Hale County, Texas. The location is approximately 1.6 miles
north of the City of Abernathy.

The preliminary plot plan shows the location of the proposed unit at Antelope.
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GSEC Antelope Station January, 2013
PSD Permit Application for Greenhouse Gases

4.0 GHG EMISS ONS

As noted in the Process Description, the new sources of GHG emissions on the site will include the
following:

e The combustion turbine
e Natura gasline equipment fugitive releases
e SFsleaks from circuit breakers

GHG emissions from these sources are summarized in Table 1. The bases for and calculations of these
emissions are further discussed below and in Tables 2 through 4. The new turbine at Antelope Station
will not emit two of the six pollutant categories which comprise GHG pollutants, namely
hydrofluorocarbons or perfluorocarbons. The plant will emit some amount of each of the remaining four
categories of GHG pollutants (CO,, CH,, N0, and SF¢), but emissions of CO, comprise 98.7% of the
total annual tons of GHG pollutants as CO,-e, and 99.97% of the mass emissions of GHG pollutants.

4.1 Gas Turbine

GHG emissions from the combustion turbine comprise CO,, CH,4, and N,O. Emissions of CO, and CH,4
during normal operations are those estimated from turbine manufacturer data. Emissions of N,O are
estimated from the EPA’s Compilation of Air Pollutant Emission Factors (AP-42, 5" Edition) and the
maximum fuel usage rates. GHG emissions of CO, and N,O during startup and shutdown operations were
conservatively estimated to be the same as those in normal operations. CH,4 emissions during startup and
shutdown operations were estimated from turbine manufacturer data. Actual GHG emissionsin these
operations will be less, based on the lower firing rate of natural gas. Table 2 providesthe emission
calculation bases and exampl e calculations.

4.2 Natural GasLineFugitives

Natural gas line fugitive emissions are determined from the number of pipeline components such as
control and relief valves, flanges, and sampling connections, and emission factorsin 40 CFR 98 Table W-
1A. The speciation of the fugitive releases uses data on the maximum composition of GHG components
in the natural gas supply. Table 3 provides the emission calculation bases and example calculations.

4.3 SF¢ Leaks from Circuit Breakers
Leaks of SFs are based on the amount of SFg in circuit breakers at the power plant and a standard | eak rate

of 0.5% per year, which corresponds to the use of modern design circuit breakers and a comprehensive
leak monitoring program. Table 4 provides the emission cal culation bases and example calculations.
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Golden Spread Electric Cooperative Table 1: Summary of Emissions

Turbine 1 NG-Fugitives |SFg Fug | TOTAL
PSD
Significant
Increase
Normal, SSM, Total, Levels,
Ib/hr Ib/hr tons/yr Ib/hr tons/yr | tons/yr | tonslyr | tonsl/yr
CO, 232,749 232,749 532,007| 0.018 0.079 532,007 N/A
CH, 12.00 153.00 124.97 0.93 4.07 129.04 N/A
N.O 5.82 5.82 13.3 13.3 N/A
SFg 0.0073 | 0.0073 N/A
GHG 232,767 232,908 532,145 0.95 4.15 0.0073 | 532,149 | 100,000
CO,-e 234,806 237,767 538,754 19.5 85.55 | 174.47 | 539,014 | 100,000

1/9/2013

19



Golden Spread Electric Cooperative Table 2. GE 7F 5-Series Turbine Emission Calculations 12/14/2012

Bases for Calculations

- Total Annual Operating Hours, Normal Maximum Operation 4000
- Total Number of 30-min Startups Per Year 635
- Maximum Duration of Startup (to 50% load), min 30
- Maximum Annual Startup Hours 3175
- Total Number of Shutdowns Per Year 635
- Maximum Duration of Shutdown (from 50% load), min 24
- Normal Operating Hours, % of Total 87.5%
- Startup, Shutdown, or Maintenance (SSM) Hours, % of Total 12.5%
- Maximum Annual Shutdown Hours 254
- Basis of Turbine Emission Rates Vendor data except as noted
- Maximum Turbine Firing Duty, MM Btu/hr (HHV) 1941

Maximum Emission Rates

Turbine 1
Startup, Shutdown,
Startup, Ibs/hr (incl. Ibs/hr (incl.
Normal, Ibs/start- normal Shutdown, normal Annual,
Ib/hr up operation) Ibs/shutdown operation)  tons/yr
CO, 232,749 N/A 232,749 N/A 232,749 532,007
CH, 12 147 153 171 178.2 124.97
N.O 5.82 N/A 5.82 N/A 5.82 13.3
COy-e 234,806 N/A 237,767 N/A 238,296 538,754

Example Calculation of Annual Emissions
Annual CH, Emissions from Turbine 1:
[(4000 hours X 12 Ib/hr) + (635 startups X 147 Ibs/startup) + (635 shutdowns X 178.2 Ibs/shutdown)] X (1 ton / 2000 Ibs) = 124.97 tons/yr

Tabulation of HAPs and N,O Emission Factors from AP-42, Tables 3.1-2a and 3.1-3
HAPs (Total) 0.00103 Ibs/MM Btu
N,O 0.003 Ibs/MM Btu

Tabulation of GHG Warming Potential Equivalency Factors (40 CFR Part 98 Subpart A, Table A-1)

co, 1 kg CO,-e/kg CO,
CH, 21 kg CO,-e/kg CH,
N,O 310 kg CO,-e/kg N,O

Calculation of Normal CO,-e Hourly Emissions

(232,749 Ib CO2/hr) X (1lb CO2-e/lb CO2) + (12 Ibs CH4/hr) X (21 Ib CO2-e/lb CH4) + (5.82 Ibs N20/hr) X (310 b CO2-e/lb N20) =
234,806 Ibs CO,-e/hr

Note: AP-42 is the U.S. EPA's_Compilation of Air Pollutant Emission Factors, 5th Edition.
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Golden Spread Table 3. Natural Gas Fugitive Emission Calculations 1/9/2013
Electric Cooperative

Emission Bases and Calculations

Emission Source Characteristics
- No. of Gas Valves: 120
- No. of Gas Flanges: 300
- No. of Gas Relief Valves: 8
- No. of Sampling Connections: 18
Emission Factor, scf/hr/component
- Gas Valve: 0.123
- Gas Flange: 0.017
- Gas Relief Valve: 0.196
- Gas Sampling Connection': 0.123
*Used factor for gas valves since no factor is provided in Table W-1A of 40 CFR 98.
Source of Emission Factors: Table W-1A of 40 CFR 98
Annual Hours of Operation: 8760
Maximum Component Compositon, % Vol
- CHy: 93.1548
- COy: 0.6728
Molecular Weights
- CHy: 16.04
- COy: 44.01
Calculated Fugitive Release, scf/hr = % (no. of components) X (emission factor, scf/hr/component) =
23.642 scf/hr
GHG Equivalency Factors, Ib CO,-e/lb:
- CHy: 21
-CO,: 1

Calculated Emission Rates
Ibs/hr tons/yr

CH, 0.93 4.07
CO, 0.018  0.079
CO,-e 19.548  85.55

Example Calculation of Hourly Emissions (CH,):
(23.642 scf/hr) * (93.1548 scf CH4/100 scf gas) X (1-Ib-mol/379 scf) X (16.04 Ibs CH4/Ib-mol) =
0.93 Ibs CHy/hr

Example Calculation of Annual Emissions (CH4)
(0.93 Ibs/hr) X (8760 hrs/yr) X (1 ton/2000 Ibs) = 4.07 tons CH,lyr

Example Calculation of CO,-e Hourly Emissions
(0.018 Ib CO2/hr) X (1Ib CO2-e/lb CO2) + (0.93 lbs CH4/hr) X (21 Ib CO2-e/lb CH4) =
19.55 Ibs CO,-e/hr
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Golden Spread Table 4. Calculations for SF6 Fugitive Emissions
Electric Cooperative Released from Electrical Equipment

Emission Bases and Calculations

1/9/2013

No. of Circuit Breakers: 8
Amount of SF4 in each Circuit Breaker, Ibs: 365
Estimated annual leak rate, wt. %: 0.5

Estimated annual SF6 emissions = (8 breakers) X (365 Ibs/breaker) X (0.5 % lost/yr) X (1 ton/2000 Ibs) =
0.0073 tons SFglyr

GHG Equivalency Factor, ton CO,-e/ton SFg: 23900

Estimated annual CO,-e emissions = (0.0073 tons SF6/yr) X (23900 tons CO2-e/ton SF6) =

174.47 tons CO,-elyr
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GSEC Antelope Station January, 2013
PSD Permit Application for Greenhouse Gases

5.0PSD APPLICABILITY SUMMARY

Asshown in Table 1, the proposed gas turbine will emit 532,149 tons/yr of GHG pollutants and 539,014
tong/yr of CO,-e. Because these emissions exceed the GHG major modification definition of 75,000
tons/yr, GSEC is required to obtain a pre-construction air quality permit for the GHG emissions from the
proposed turbine under the PSD rules from the EPA. The proposed gas turbine is also subject to PSD
review by the Texas Commission on Environmenta Quality (TCEQ) for non-GHG emissions, since, as
shown in Table 1F, it will aso be amagjor source of CO emissions, and emissions of NOx and particulate
matter less than 10 micronsin diameter and lessthan 2.5 micronsin diameter will exceed their PSD
significant emission rates. These non-GHG emissions, and those with emission rates below the
respective PSD significant emission rates, are subject to the State of Texas pre-construction authorization
requirements, and authorizations for those associated facilities and emissions will be obtained separately
from the TCEQ.

Sources and emissions subject to PSD permitting requirements because of their potential to release GHG
emissions are subject only to some of the requirements of the PSD rules. The primary requirement of a
PSD permit for GHG emissionsisto require that the permitted facilities use the Best Available Control
Technology (BACT) for controlling GHG emissions. The resulting PSD permit specifies emission levels
reflecting the use of BACT, including emissions monitoring and other requirements to ensure that the
BACT emission levels are maintained during operations. An analysis of and rationale for BACT for the
GHG emissions from the new gas turbine facility at Antelope Station are provided in Section 6.0.

GHG emissions from the proposed gas turbine facility are not subject to other PSD permit requirements.
The facility is not subject to an analysis of ambient air impacts because there are no National Ambient Air
Quality Standards or PSD Ambient Air Increments for GHG emissions. It is not subject to
preconstruction ambient air monitoring because of the nature of GHG emissions and their potential global
impact; there is no benefit for the gathering of local ambient air monitoring data on GHG pollutants.
EPA’s permitting guidance for GHG also indicates there is no need to conduct analyses of additional
impacts on Class | areas, soils and vegetation because quantifying the impacts attributable to asingle
source is not feasible with current climate change models.®

3U.S. EPA, PSD and Title V Permitting Guidance for Greenhouse Gases, EPA-457/B-11-001, March 2011.
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GSEC Antelope Station January, 2013
PSD Permit Application for Greenhouse Gases

6.0 BEST AVAILABLE CONTROL TECHNOLOGY (BACT)

EPA’s PSD rules require that any emissions emitted above the significant increase level, and thus subject
to the PSD permitting process, be subject to the BACT analysis. Title 40 CFR 52.21(b)(12) readsin part:

Best available control technology means an emissions limitation (including avisible emission
standard) based on the maximum degree of reduction for each pollutant subject to regulation under
[this] Act which would be emitted from any proposed major stationary source or major
modification which the Administrator, on a case-by-case basis, taking into account energy,
environmental, and economic impacts and other costs, determinesis achievable for such source or
modification through application of production processes or available methods, systems, and
techniques, including fuel cleaning or treatment or innovative fuel combustion techniques for
control of such pollutant. In no event shall application of best available control technology result in
emissions of any pollutant which would exceed the emissions alowed by any applicable standard
under 40 CFR parts 60 and 61.

BACT isestablished in atop-down analysis where the most effective control technology is selected if it is
technically feasible and has “reasonable” energy, environmental, and economic/cost impacts. As
described in EPA’s PSD and Title V Permitting Guidance for Greenhouse Gases (EPA, 2011) the stepsto
be followed in establishing BACT are the following:

1) Identify al available control technologies

2) Eliminatetechnically infeasible options

3) Rank remaining control technologies

4) Evaluate most effective controls and document results
5) Selectthe BACT

These steps are used below to evaluate and select BACT for the proposed turbine facility at Antelope
Station.

6.1 Gas Turbine
6.1.1 Step 1 - Identify all available control technologies.

There are two fundamental control technology options for the gasturbine. The first is carbon capture and
storage (CCS). CCSis an add-on technology that captures GHG emissions resulting from natural gas
combustion before they enter the atmosphere.  In thisinstance the captured CO, would be compressed
and transported via pipeline to a site where the CO, could either be stored or used (for example, for
enhanced ail recovery). The second option is the baseline option of using an efficient gas turbine
technol ogy and maintaining and operating each turbine train component properly.

6.1.2 Step 2 - Eliminate technically infeasible options.

According to EPA GHG Permitting Guidance document a technology is technically feasibleif it (1) has
been demonstrated and operated successfully on the same type of source under review or, (2) isavailable
and applicable to the type of source under review.* In the United States, there are presently no existing
demonstrations of CCS systems used in the removal of CO, from natural-gas turbines, from turbinesfired

* |bid, page 33.
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GSEC Antelope Station January, 2013
PSD Permit Application for Greenhouse Gases

with other fuels, or from gas-fired, liquid-fired, or solid-fired boilers and furnaces.® One project, the
Kemper County Integrated Gasification Combined Cycle Project, is under construction in Mississippi.°
This project features the removal of CO, from a syngas produced from coal gasification; the syngasis
then used in a conventional combined cycle power unit. A similar demonstration project, the Texas Clean
Energy IGC project, has been planned for Penwell, Texas but construction has not begun.” Both of these
projects will use technology in a pre-combustion application similar to gas processing conducted in
petroleum refineries and natura gas treatment facilities, and do not demonstrate CCS on post-combustion
equipment exhausts. Combustion exhausts are at low pressure while gasifier streams are at medium to
high pressure: the low pressurein turbine exhausts limits the availability, viability, and practicability of
technol ogies for the removal of CO, since some technologies are viable only at medium or high pressure.
In addition, the concentration of CO, in combustion exhausts is much lower than in gasifier streams.
Overal, thelack of utilization of the CO, capture/compression/transport/storage as BACT reflectsthe
emerging nature of the CCS technology and the fact that it is not deployed even in demonstration projects
on combustion sources.

Just two years ago, the President’ s Interagency Task Force on Carbon Capture and Storage 2010 report
found,

Current technologies ...are not ready for widespread implementation primarily because
they have not been demonstrated at the scale necessary to establish confidence for power
plant application. Since the CO, capture capacities used in current industrial processes
are generally much smaller than the capacity required for the purposes of GHG emissions
at atypical power plant, there is considerable uncertainty associated with capacities at
volumes necessary for commercial deployment.®

CCS systems comprise three key systems: capture, transport and storage.

Capture

The CO, capture system uses one of several absorption processes to absorb CO, from the combustion
exhaust gasinto aliquid such as monoethanolamine. The absorbed CO, isthen released by changing the
temperature and/or pressure of the absorbing liquid. The enriched CO, stream must then be compressed
for transport to storage or an end-use. The absorption and compression processes increase the internal
energy use for the power plant by 10-40%.°

Transport

The availability of transportation to move the captured CO, presents a second critical issue to the
technical viability of the CCS option.

® Search of EPA’s RACT/BACT/LAER Clearinghouse, EPA Clean Air Technology Center, 10/8/2012, and literature survey.

® Whether Mississippi Power can recover the costs of building the Kemper facility is currently pending before the Sixth Chancery
Court District of Mississippi.

7 According to the Penwell project website, as of September 14, 2012 construction of this project had not begun.
http://www.texascl eanener gyproj ect.com/news-room/

8 Report of the Interagency Task Force on Carbon Capture and Storage, August 2010,

® Intergovernmental Panel on Climate Change, Special Report on Carbon Dioxide Capture and Storage, (Bert Metz et al. eds.,
2005)
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GSEC Antelope Station January, 2013
PSD Permit Application for Greenhouse Gases

CO; pipelines in the Permian Basin are shown in the figure below. There are presently no existing
pipelines that could transport the CO, stream from Antelope Station to a storage facility or an enhanced
oil recovery (“EOR”) field. The closest existing CO, pipeline —the Anton-Irish Pipeline - islocated

CO, Pipdinesin the Permian Basin™

about twenty miles west of Antelope Station. The Anton-Irish Pipelineisan 8” pipeline that is privately
owned by Oxy Permian and the line' s capacity is dedicated to Oxy’s operations.”* Becausethisisa
private line, GSEC cannot demand access to the line and even if Oxy were amenable to GSEC using its
line, whether the pipeline or the site it delivers to have any available capacity is unknown to GSEC. In
addition the Anton-Irish line may not be suitable for the transportation of anthropogenic CO, Inits2012
report The Global CCS Institute noted:

[T]here are significant differences between the US experience with CO, EOR pipelines
(mainly dealing with naturally occurring CO,), and the expertise needed to design
transport systems for anthropogenic CO,. The composition of CO, that is captured from

10 Advanced Resources International, Basin-Oriented Strategiesfor CO2 EOR: Permian Basin, prepared for U.S. Department of
Energy, February 2006.

1 A Policy, Legal and Regulatory Evaluation of the Feasibility of a National Pipeline Infrastructure for the Transport and Storage
of Carbon Dioxide, page 38 (September 2010).
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GSEC Antelope Station January, 2013
PSD Permit Application for Greenhouse Gases

power plants, for instance, will influence the hydraulics calculations that are needed to
design these pipelines. Impurities or by-products such as nitrogen, argon, methane, and
hydrogen lower the density of a CO, stream, resulting in a higher pressure
drop...Moreover, combinations of impurities (e.g. from different sources) could together
raise the critical pressure more than that from one component in isolation. The
characteristics of CO, with impurities are therefore vitally important to know in order to
properly engineer a CO, transport system. Detailed thermodynamics of CO, with
impurities has been modeled, but the available models need to be further validated.™

Aside from the costs related to the building of a new CO; line, there are other adverse factors. Private
right of way would need to be obtained from likely hundreds of landowners. The sensitivity of and
impact on wildlife of such a pipeline would need to considered along with the time delays inherent in
obtaining al of the required permits and approvals from State and possibly Federal agencies.

Sorage

Finally, the availability of a geologic storage site for the storage of the captured CO2 or for usein EOR
operations presents many technical challenges. After asearch of publicly available information, GSEC
was unable to find any geologic sites in the immediate vicinity of Antelope Station that are viable for
large-scale, long-term CO, storage. Even if there were a storage site with avail able capacity, any
geologic site to be used for CO, injection and storage would need to be extensively characterized and
studied which would take several years and would cost several million dollars.®® The viahility of a
potential storage site depends on the trapping mechanisms and capacity of the geologica formations, and
the risks for environmental effects on subsurface and surface waters resulting from pipeline and storage
facility leaks. In addition the quality of the CO, produced from the Antel ope Station would impact the
suite of storage options availabletoit. While EOR sites exist in the Permian Basin, Antelope Station is
approxi mately 20 miles away from the nearest possible pipeline terminus and the transportation
challenges noted above would apply. In addition, whether the captured CO, would be suitable for
injection as part of an EOR operation is unknown.

Because of the lack of demonstration of CCS on gas turbine power plants, and other power plant
applications, lack of commercial deployment, lack of atransport pipeline, and uncertainties on the
possible use of the CO, for EOR or for storage in geologic storage sites, CCSis not considered to be a
technically viable option.

Gas turbo machinery such as that proposed for use at Antelope Station are readily commercially available
and demonstrated in practice, and are considered to be technically viable. The new turbine proposed for
Antelope Station has alow heat rate (conversely, a high energy efficiency) due to the use of advanced gas
turbine technology. By minimizing fuel usage, these techniques also minimize the release of GHG. This
is discussed further below.

6.1.3 Step 3 - Rank remaining control technologies.

CCS technology has the potentia to remove between 85 to 90% of the CO, from the turbine train exhaust,
and this potential capability givesit thefirst rank for control effectiveness. The baseline option to use
efficient gas turbine technology does not reduce CO, further than by the innate efficiency of the gas
turbine production technology.

E Global CCS Institute, The Global Status of CCS: 2012, Canberra Australia, 123-124 (emphasis added).
Ibid. at 129.
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GSEC Antelope Station January, 2013
PSD Permit Application for Greenhouse Gases

6.1.4 Step 4 - Evaluate the most effective controls and document results.

Post-combustion capture of CO, could potentially remove 90%, or 485,296 tons per year of CO,-e from
the turbine exhaust.

Costs for CCS applied to natural gas-fired gas turbines, primarily in combined cycle applications, have
been widely examined in studies conducted by the U.S. Department of Energy, the Interagency Task
Force on Carbon Capture and Storage, the Electric Power Research Institute, and others. Results of the
most recent of these have been presented in the “ The Cost of Carbon Capture and Storage for Natural Gas
Combined Cycle Power Plants’** along with additional estimates generated from Carnegie Mellon
University’s Integrated Environmental Control Moddl. These cost estimates can be readily extrapolated
to the Antelope turbine exhaust because the exhausts from both simple-cycle turbines and combined cycle
power plants have similar characteristics, including similar levels of impurities and carbon dioxide (3-5%
by volume). One difference is the scale of the production facility. The studied combined cycle power
plants have all featured two F Class gas turbines with a total power output approximately 2.5 times that of
the turbine proposed for Antelope Station. This difference in scale resultsin ahigher capital cost per unit
of power produced or carbon dioxide removed for the Antelope turbine. While GSEC has considered that
effect in the calculation of capital cost bel ow, we have not escal ated the annualized costs to consider the
higher relative capita cost for a CCS system used with a single simple cycle turbine. The annualized
costs for aCCS facility can thus be expected to be even higher than the estimates provided below. Costs
are presented in 2011 dollars.

Cost Component CCS Cost for Antelope Station
Total Capital Cost $196 million

Total Annualized Cost $29-50 million

Cost Effectiveness $61-104/ton CO, removed

The capital costsinclude the CO, absorption train, CO, compression train, CO, pipeline costs, and costs
for theinjection of CO, into storage sites or EOR sites.  The total annualized costs included annualized
capital costsand al fixed and variable operating and maintenance costs. These costs can be expected to
reasonably represent the minimum costs of CCS for the turbine at Antelope Station. The cost of CCS
would increase the cost of electricity produced at the plant by $0.03-0.05/kWh. Included in these costs
are the cost of the higher energy demands at the plant due to the use of CCS, with an expected increase in
energy usage (or areduction in the net power from the plant) of about 15%. The costs estimates were
deve oped with data from the paper cited above and from the Global CCS Institute’s 2012 Status Report.*®

CCS may also have adverse environmental impacts on subsurface and surface water qualities, but like
many aspects of CCS, the extent of these and other environmental effectsis uncertain.

Finally, it is worth noting that anthropogenic CO, used and trapped within an EOR reservoir may not
serve the goal of reducing overall GHG emissions. The objective of using CO, in EOR operationsisto

14E.S. Rubin and Haibo Zhai (Carnegie Mellon University), “The Cost of Carbon Capture and Storage for Natural Gas Combined
Cycle Power Plants’, Environmental Science and Technology, 2012, 46, 3076-3084.
5Global CCS Ingtitute, The Global Status of CCS: 2012, Canberra Austraia, 145.
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produce oil which will be combusted and emit GHG gasses. Consequently, the net result of a CCS
system that is used for EOR could ultimately result in zero GHG savings.™®

The base case option of the advanced F class turbine system will not entail the CCS costs or energy
impacts.

6.1.5 Step 5 - Select the BACT.

Economic, energy, and environmentd impacts all argue against the selection of CCS as BACT. The
higher annual costs, and the resulting impact on the costs of produced electricity, would in fact result in
the cancellation of the turbine project for Antelope Station project, if CCS were required as BACT. CCS
is also not considered technically viable. BACT for GHG emissionsis the use of the efficient gas turbine
technol ogy proposed for the Antelope Station, with the turbine facility operated and maintained properly
according to the manufacturer recommendations.

6.2 Natural Gas Line Fugitives

Fugitive emissions from the natural gas supply lines amount to 85.55 tons/yr of CO,-e emissions, and
4.15 tonslyr of GHG emissions on a mass basis.

6.2.1 Identify all available control technologies.
Piping fugitive leaks can be controlled by three basic approaches:

1) Useof leak-less and/or seal-less equipment,

2) Useof aleak detection and repair program using either periodic leak inspection by instrument or
remote sensing of leaks by infrared camera,

3) Useof audio/visua/olfactory (AV O) observations of leaks in periodic wakthroughs as part of normal
operations. (This method of control results in the base emissions of fugitive leaks.)

6.2.2 Eliminate technically infeasible options.

L eak-less piping equipment has been used in the chemical process industry when toxic or hazardous
materials are used. They have not been used in natural gas supply lines, and operating/maintenance
problems with their operation would require line shutdowns to effect repairs. Because of the safety risk
and increased GHG emissions of line shutdowns to repair |eak-1ess equipment, and because the natural
gas fuel lines do not contain toxic or hazardous materials, the use of leak-less piping componentsis
infeasible and impracticable. The other options to control fugitive leaks are technically feasible.

6.2.3 Rank remaining control technologies.

Both instrument detection of leaks and remote sensing of leaks have been determined to be equivalent
control methods by EPA.Y" These methods are ranked as most effective, with an estimated effectiveness
of 75-95%. AV O methods are less effective since their observations are not conducted at specified
intervals. However, because of the presence of natura gas odorants and the high pressure of the natural
gas, AVO ismoderately effective. We have not attributed a control efficiency to the AV O monitoring by
periodic walk-around inspections because this technique is very likely included with the emission factor
used to estimate GHG emissions.

8Global CCS Ingtitute, The Global Status of CCS: 2012, CanberraAustralia, 153.
1773 FR 78199-78219, December 22, 2008.
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6.2.4 Evaluate the most effective controls and document results.

Leak monitoring quarterly using instrument monitoring would cost approximately $1,500 per quarter or
$6,000 annually. Leak monitoring using camera/remote sensing would cost approximately $4,000 per
quarter or $16,000 annually. Leak repair costs are estimated to be approximately $5,000 per year. Costs
for instrumental or remote monitoring of leaks, and their repair, would thus cost $11,000 to $21,000
annually. For an overall reduction of 85% of the CO,-e emissions from equipment leaks, this would
result in a cost effectiveness of $150-290/ton CO,-e. Periodic AV O monitoring, as a base option, would
have no costs other than those included in normal plant operation and maintenance expense. None of
these options have significant adverse environmenta or energy impacts.

6.2.5 Select the BACT.
Dueto the high cost of instrument monitoring or remote monitoring of leaks, with a cost effectiveness of

$150-290/ton CO,-€, neither of these options are BACT for fugitive leaks from the natural gas supply
system. BACT isthe periodic AV O observation of piping equipment.

6.3 SF Leaksfrom Circuit Breakers

SFs leaks from circuit breakers will amount to 174.47 tong/yr of CO,-e emissions, and 0.0073
tong/yr of GHG emissions on a mass basis.

6.3.1 Identify all available control technologies.

There are two technology options. The first isto replace Sk with an alternate dielectric material or
aternative type of circuit breaker. The second isto use comprehensive leak detection with modern Sk
circuit breaker technology.

6.3.2 Eliminate technically infeasible options.

Although the development of alternative dielectric materials and types of circuit breakersis underway, no
alternative or option has been found to be superior to Sk based circuit breakers for high voltage
applications. Sk provides better electrical insulation, and quenches e ectric arcs more effectively.
Circuit-breakers using Sk as the insulating and quenching medium are smaller, safer, and have longer
useabl e lifetimes than alternatives. As such, the use of aternate dielectric materials or types of circuit
breaker is not technically feasible.

The use of leak detection and modern Sk circuit breaker technology is feasible.

6.3.3 Rank remaining control technologies.

The use of modern circuit breaker technology and comprehensive leak detection methods will allow
Antelope Station to achieve aleak rate of 0.5%/year.

6.3.4 Evaluate the most effective controls and document results.

The use of modern circuit breaker technology and comprehensive leak detection methods will not cause
any significant adverse economic, environmental, or energy effects.
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6.3.5 Select the BACT.

Use of modern circuit breaker technology and a comprehensive leak detection and disposition program
constitutes BACT. The comprehensive program will involve inventory and use tracking, leak detection
by hand-held hal ogen detectors, and low-gas density alarms. It will also include arecycling program so
that SFg isevacuated into portable cylinders rather than vented to atmosphere.

6.4 Proposed Emission and Production Limits, Monitoring, and M aintenance Requir ements

Table 5 shows the emission and production limits, monitoring, and mai ntenance requirements proposed to
support BACT.
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M aintenance
Requirements

Emission and Production
Emission Source  Limits

Monitoring Requirements
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Gasturbine e 538,754 tons/yr COx-e Determine hourly and Operate and
e 237,767 Ibsh CO,-e annual GHG emissions maintain all
e 923,443 MWh (gross)/yr using 40 CFR 98.43 equipment according
e 1217 Ibs CO,e/MWh Determine and record to manufacturer
(gross) @ max. load annual GHG emissions recommendations
e 1514 1bs CO,-eMWh on arolling 12-month
(gross) @ any load from basis
50% to 100% load Determine and record |bs
CO,/MWh (gross) asa
rolling 30-day average
Record gross el ectricity
output in MWh/yr on a
rolling 12-month basis
Natural Gas e 85.55tons/yr CO,-e Record leak observations Operate and
Piping Fugitive reporting by operating maintain all
Leaks and maintenance staff equipment according
to manufacturer
recommendations
SFs Fugitive e 174 tonglyr CO,-e Useinventory recordsto Implement a
Leaks determine SFs and CO.-e recycling program
emissions on a calendar s0 that SFg is
year basis evacuated into
Monitor for leaks using portable cylinders
halogen detector on a rather than vented to
monthly basis atmosphere.
Operate and
maintain all
equipment according
to manufacturer
recommendations

Table5. Proposed Emission and Production Limits, Monitoring, and M aintenance Requirements
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