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FORMOSA PLASTICS CORPORATION, TEXAS NOVEMBER 2012
2012 EXPANSION PROJECT: GAS TURBINES

GHG PSD APPLICATION

1.0 INTRODUCTION

Formosa Plastics Corporation, Texas (FPC TX) currently operates a number of chemical plants
at its chemical complex in Point Comfort, Calhoun County, Texas. FPC TX proposes to expand
the chemical complex within the existing FPC TX Point Comfort site footprint. The 2012
Expansion Project will consist of a two new Combined Cycle Turbines (Gas Turbines), an
Olefins Expansion (a new Olefins 3 plant and a Propane Dehydrogenation (PDH) unit), and a

new Low Density Polyethylene (LDPE) Plant.

On June 3, 2010, the EPA published final rules for permitting sources of Greenhouse Gases
(GHGSs) under the prevention of significant deterioration (PSD) and Title V air permitting
programs, known as the GHG Tailoring Rule.! After July 1, 2011, modified sources with GHG
emission increases of more than 75,000 tons/yr on a carbon dioxide equivalent (CO,e) basis at
existing major sources are subject to GHG PSD review. On December 23, 2010, EPA issued a
Federal Implementation Plan (FIP) authorizing EPA to issue PSD permits in Texas for GHG
sources until Texas submits the required SIP revision for GHG permitting and it is approved by
EPA?

The FPC TX Point Comfort 2012 Expansion Project (which includes the Olefins 3 Plant and
PDH Unit, LDPE plant, and two combined cycle combustion turbines) triggers PSD review for
GHG pollutants because the GHG emissions from the expansion project will be more than
75,000 tons/yr and the site is an existing major source. Therefore, the entire 2012 Expansion
Project is subject to PSD review for GHG pollutants. The applications for GHG PSD air permits
for this expansion are being submitted to the EPA. The applications for criteria pollutant PSD
permits are being submitted to the Texas Commission on Environmental Quality (TCEQ) with

copies for the EPA.

As described in the July 13, 2012 Kelly Hart & Hallman memo to Mr. Brian Tomasovic of EPA
(found in Appendix D of this application), the 2012 Expansion Project consists of the three new

related plants (identified above) which comprise a single GHG PSD project. In order to align

1 75 FR 31514 (June 3, 2010).
275 FR 81874 (Dec. 29, 2010).
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FORMOSA PLASTICS CORPORATION, TEXAS NOVEMBER 2012
2012 EXPANSION PROJECT: GAS TURBINES

GHG PSD APPLICATION

FPC TX organizational responsibility and accountability for compliance with future permit
requirements related to these plants, FPC TX is requesting a separate permit for each proposed
new plant. Therefore, three separate permit applications are being submitted. Even though
three separate applications are being submitted, FPC TX will perform and satisfy PSD
permitting requirements, including ambient air quality impacts analysis, in aggregate for all the

expansion project plants.

FPC TX is hereby submitting this application for a GHG Prevention of Significant Deterioration
(PSD) air quality permit for the gas turbines at FPC TX's Point Comfort, Texas complex. The
GHG emission unit descriptions, GHG emissions calculations and a GHG Best Available Control

Technology (BACT) analysis are provided for those gas turbine GHG emission sources.
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FORMOSA PLASTICS CORPORATION, TEXAS NOVEMBER 2012
2012 EXPANSION PROJECT: GAS TURBINES

GHG PSD APPLICATION

2.0 GENERAL APPLICATION INFORMATION

A completed TCEQ Form PI-1 is included in this application to provide all the general
administrative and project information for this GHG application. In addition, an overall
expansion plot plan, plot plan of the gas turbine (cogeneration) area, and area map are included

in this section.
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Texas Commission on Environmental Quality
Form PI-1 General Application for

Air Preconstruction Permit and Amendment
For EPA GHG Permit Application

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.

I.  Applicant Information

A. Company or Other Legal Name: Formosa Plastics Corporation, Texas

Texas Secretary of State Charter/Registration Number (if applicable): 5107506

B. Company Official Contact Name: Randy Smith, Vice President

Title: General Manager

Mailing Address: P.O. Box 700

City: Point Comfort State: Texas ZIP Code: 77978

Telephone No.: 361-987-7000 Fax No.: 361-987-2363 E-mail Address:

C. Technical Contact Name: Tammy G. Lasater

Title: EHS Department Staff

Company Name: Formosa Plastics Corporation, Texas

Mailing Address: P.O. Box 320

City: Delaware City State: Delaware ZIP Code: 19706

Telephone No.: 302-836-2241 Fax No.: 302-836-2239 E-mail Address: TammyL @fdde.fpcusa.com

D. Site Name: Formosa Plastics Corporation, Texas

E. Area Name/Type of Facility:2012 Expansion Project: Utilities ~Two Gas Turbines |[X] Permanent [_] Portable

F. Principal Company Product or Business: Petrochemical Manufacturing Facility

Principal Standard Industrial Classification Code (SIC): 2821

Principal North American Industry Classification System (NAICS): 325211

G. Projected Start of Construction Date: 2013

Projected Start of Operation Date: 2016

H. Facility and Site Location Information (If no street address, provide clear driving directions to the site in writing.):

Street Address: 201 Formosa Drive

City/Town: Point Comfort County: Calhoun ZIP Code: 77978

Latitude (nearest second): 28° 41’ 20" Longitude (nearest second): 096° 32’ 50"

TCEQ - 10252 (Revised 02/12) PI-1 Form
This form is for use by facilities subject to air quality permit requirements and
may be revised periodically. (APDG 5171v18) Page_1 of _9
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Texas Commission on Environmental Quality
Form PI-1 General Application for

Air Preconstruction Permit and Amendment
For EPA GHG Permit Application

I.  Applicant Information (continued)

I.  Account Identification Number (leave blank if new site or facility): CB0038Q

J.  Core Data Form.

Is the Core Data Form (Form 10400) attached? If No, provide customer reference number and L1YESXINO
regulated entity number (complete K and L).

K. Customer Reference Number (CN): CN600130017

L. Regulated Entity Number (RN): RN100218973

Il. General Information

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

B. Is this application in response to an investigation or enforcement action? If Yes, attach a copy of |[_] YES [X] NO
any correspondence from the agency.

C. Number of New Jobs: 225

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

Senator: Glenn Hegar District No.: 18

Representative: Todd Hunter District No.: 32

I1l. Type of Permit Action Requested

A. Mark the appropriate box indicating what type of action is requested.
Initial (] AmendmentX]  Revision (30 TAC 116.116(e)) L]  Change of Location [ | Relocation []

B. Permit Number (if existing): 19166, PSD-TX-760M8

C. Permit Type: Mark the appropriate box indicating what type of permit is requested. (check all that apply, skip for
change of location)

Construction ] Flexible [ ] Multiple Plant[_] Nonattainment [] Prevention of Significant Deterioration [X]

Hazardous Air Pollutant Major Source [_] Plant-Wide Applicability Limit []
Other:
D. Isapermit renewal application being submitted in conjunction with this amendment in [1YESXINO

accordance with 30 TAC 116.315(c).

TCEQ - 10252 (Revised 02/12) PI-1 Form
This form is for use by facilities subject to air quality permit requirements and
may be revised periodically. (APDG 5171v18) Page _2 of _9




-
<
L
=
-
O
o
(@
L
>
—
- -
o
o
<
<
o
L
2
=

Texas Commission on Environmental Quality
Form PI1-1 General Application for
Air Preconstruction Permit and Amendment
For EPA GHG Permit Application

I11. Type of Permit Action Requested (continued)

E. Isthis application for a change of location of previously permitted facilities? If Yes, complete [[] YES [X] NO
I.E.1-11l.E.4.

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 the L]1YES[L]INO
permit special conditions? If No, attach detailed information.

4. Is the site where the facility is moving considered a major source of criteria pollutants or L1YES[INO
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, attach X YES [ ]NO
information on any changes to emissions under this application as specified in VIl and VIII.

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

Is this facility located at a site required to obtain a federal operating permit? If |[X] YES [_] NO [] To be determined
Yes, list all associated permit number(s), attach pages as needed).

Associated Permit No (s.): SOP 01951

1. Identify the requirements of 30 TAC Chapter 122 that will be triggered if this application is approved.
FOP Significant Revision ] FOP Minor [] Application for an FOP Revision |  To Be Determined [_]

Operational Flexibility/Off-Permit Notification ]  Streamlined Revision for GOP [_] None []

TCEQ - 10252 (Revised 02/12) PI-1 Form
This form is for use by facilities subject to air quality permit requirements and
may be revised periodically. (APDG 5171v18) Page _3 of _9
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Texas Commission on Environmental Quality
Form PI1-1 General Application for
Air Preconstruction Permit and Amendment
For EPA GHG Permit Application

Type of Permit Action Requested (continued)

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

2. ldentify 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 [_|

SOP Issued [X] SOP application/revision application submitted or under APD review [_]

IV. Public Notice Applicability

A. s this a new permit application or a change of location application? [ 1YESXINO

B. Isthis application for a concrete batch plant? If Yes, complete V.C.1 -V.C.2. L 1YESXINO

C. s this an application for a major modification of a PSD, nonattainment, FCAA 112(g) permit, |[X] YES [_] NO
or exceedance of a PAL permit?

D. s this application for a PSD or major modification of a PSD located within 100 kilometers or |[_] YES [X] NO
less of an affected state or Class | Area?

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

E. Isthis a state permit amendment application? If Yes, complete IV.E.1. - IV.E.3.

1. Isthere any change in character of emissions in this application? L 1YESXINO

2. Isthere a new air contaminant in this application? L 1YESXINO

3. Do the facilities handle, load, unload, dry, manufacture, or process grain, seed, legumes, or [ ]YES[XINO
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):

Greenhouse Gases — see permit application emission summary

TCEQ - 10252 (Revised 02/12) PI-1 Form
This form is for use by facilities subject to air quality permit requirements and

may be revised periodically. (APDG 5171v18) Page _4 of

-9
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Texas Commission on Environmental Quality
Form PI-1 General Application for

Air Preconstruction Permit and Amendment
For EPA GHG Permit Application

V. Public Notice Information (complete if applicable)

A. Public Notice Contact Name: Tammy G Lasater

Title: Corporate Air Permitting Manager

Mailing Address: P.O. Box 320

City: Delaware City State: DE ZIP Code: 19706

Telephone No.: (302) 836-2241

B. Name of the Public Place: Calhoun County Branch Library & Point Comfort City Hall

Physical Address (No P.O. Boxes): 1 Lamar Street and 102 Jones Street

City: Point Comfort County: Calhoun ZIP Code: 77978

X YES[]NO

The public place has granted authorization to place the application for public viewing and copying.

X YES XI NO

The public place has internet access available for the public. Yes, Library No, City Hall

C. Concrete Batch Plants, PSD, and Nonattainment Permits

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

The Honorable:

Mailing Address:

City: State: ZIP Code:

2. Is the facility located in a municipality or an extraterritorial jurisdiction of a municipality? L1YES[]NO
(For Concrete Batch Plants)

Presiding Officers Name(s):

Title:

Mailing Address:

City: State: ZIP Code:

3. Provide the name, mailing address of the chief executive of the city for the location where the facility is or will be
located.

Chief Executive:

Mailing Address:

City: State: ZIP Code:

TCEQ - 10252 (Revised 02/12) PI-1 Form
This form is for use by facilities subject to air quality permit requirements and

may be revised periodically. (APDG 5171v18) Page 5 of _9
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Texas Commission on Environmental Quality
Form PI-1 General Application for

Air Preconstruction Permit and Amendment
For EPA GHG Permit Application

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

3. Provide the name, mailing address of the Indian Governing Body for the location where the facility is or will be
located. (continued)

Name of the Indian Governing Body: N/A

Title:

Mailing Address:

City: State: ZIP Code:

D. Bilingual Notice

Is a bilingual program required by the Texas Education Code in the School District? X YES [ ]NO
Are the children who attend either the elementary school or the middle school closest to your X YES [ ]NO
facility eligible to be enrolled in a bilingual program provided by the district?

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

V1. Small Business Classification (Required)

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

B. Isthe site a major stationary source for federal air quality permitting? X YES[]NO
Are the site emissions of any regulated air pollutant greater than or equal to 50 tpy? X YES[]NO
D. Are the site emissions of all regulated air pollutants combined less than 75 tpy? X YES[]NO

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)

Current Area Map X

Plot Plan [X]

Existing Authorizations [X]

Process Flow Diagram [X]

Process Description [X]

Maximum Emissions Data and Calculations [X]

Nfo|a|lr~lw |-

Air Permit Application Tables []

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

tad

b. Table 2 (Form 10155) entitled, Material Balance []

c.  Other equipment, process or control device tables []

TCEQ - 10252 (Revised 02/12) PI-1 Form
This form is for use by facilities subject to air quality permit requirements and
may be revised periodically. (APDG 5171v18) Page 6 of _9
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Texas Commission on Environmental Quality
Form PI-1 General Application for

Air Preconstruction Permit and Amendment
For EPA GHG Permit Application

VII. Technical Information

B. Are any schools located within 3,000 feet of this facility? [1YESXINO
C. Maximum Operating Schedule:

Hours: 24 Day(s): 7 Week(s): 52 Year(s):

Seasonal Operation? If Yes, please describe in the space provide below. []YES[X]NO
D. Have the planned MSS emissions been previously submitted as part of an emissions inventory? |[_] YES [X] NO

included in the emissions inventories. Attach pages as needed.

Provide a list of each planned MSS facility or related activity and indicate which years the MSS activities have been

E. Does this application involve any air contaminants for which a disaster review is required?

[]1YESXINO

F. Does this application include a pollutant of concern on the Air Pollutant Watch List (APWL)?

[]YESXINO

VIIl. 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.

demonstrated through recordkeeping, monitoring, stack testing, or other applicable methods?

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

B. Will emissions of significant air contaminants from the facility be measured? XI YES[]NO
Is the Best Available Control Technology (BACT) demonstration attached? X YES[]NO

D. Will the proposed facilities achieve the performance represented in the permit application as  |[X] YES [_] NO

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 facility in this application?

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 (NESHAP) |[] YES [ ] NO
apply to a facility in this application?

C. Does 40 CFR Part 63, Maximum Achievable Control Technology (MACT) standard apply to |X] YES [_] NO

TCEQ - 10252 (Revised 02/12) PI-1 Form
This form is for use by facilities subject to air quality permit requirements and
may be revised periodically. (APDG 5171v18)

Page_7 of 9
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Texas Commission on Environmental Quality
Form PI-1 General Application for

Air Preconstruction Permit and Amendment
For EPA GHG Permit Application

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.

Do nonattainment permitting requirements apply to this application?

[ 1YES[XINO

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

F. Do Hazardous Air Pollutant Major Source [FCAA 112(g)] requirements apply to this [ 1YES[XINO
application?

G. IsaPlant-wide Applicability Limit permit being requested? [1YES[XINO

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: N/A

Company name on check: Formosa Plastics Corporation

Paid online?: ] YES[_| NO

Is a copy of the check or money order attached to the original submittal of this
application?

[ 1YES[INO X N/A

Is a Table 30 (Form 10196) entitled, Estimated Capital Cost and Fee Verification,
attached?

L1 YES[INO X N/A

TCEQ - 10252 (Revised 02/12) PI-1 Form
This form is for use by facilities subject to air quality permit requirements and
may be revised periodically. (APDG 5171v18)

Page_8 of
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FORMOSA PLASTICS CORPORATION, TEXAS NOVEMBER 2012
2012 EXPANSION PROJECT: GAS TURBINES

GHG PSD APPLICATION

3.0 PROCESS DESCRIPTION AND GHG EMISSION SOURCES

3.1 PROCESS DESCRIPTION

With this application, FPC TX is seeking authorization to construct two new combined cycle
turbines at its existing plant, in Calhoun County, Texas. Both combustion turbines will be GE
Model 7EA units with heat recovery steam generators (HRSGs). The combustion turbines have
a nominal output of 80 megawatts each and the HRSGs have a nominal steam output of
360,000 Ib/hr with duct firing. Steam from the HRSGs will be routed to the existing utility plant
steam header to combine with steam produced by the existing utility plant. Steam is routed
from the steam header to the three existing steam turbines for electricity generation.

The gas combustion turbines will be fired with sweet pipeline quality natural gas only. The
HRSG will have the capability of firing fuel from three separate fuel sources. The first is sweet
pipeline quality natural gas, the second is a pure hydrogen stream (from an existing process
unit) and the third is tail gas from the Olefins plants (primarily methane and hydrogen), referred

to as "OL tail gas".

The following are the GHG emission sources related to the power generating equipment.

« EPNs 7K, 7L - GE 7EA natural gas-fired combustion turbines

« EPNSs 7K, 7L - HRSG duct burner fuel combustion (natural gas and OL tail gas)
« EPN NG-FUG- Natural gas piping and metering

« EPN SF6-FUG - Electrical equipment insulated with sulfur hexafluoride (SFg)

« EPNs 7K-NGVENT, 7L-NGVENT - Turbine startup natural gas purges

A process flow diagram is included at the end of this section.

3.2 GHG EMISSION SOURCES
3.2.1 Combustion Turbine Generators

The plant will consist of two identical sweet pipeline quality natural gas-fired GE model 7EA

combustion turbine generators (CTGs) with a nominal output of 80 megawatts each. Each
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combustion turbine will exhaust to a heat recovery steam generator, or HRSG, with duct firing
capabilities. Emission point numbers (EPNs) for the combustion turbine/HRSG units are
identified as 7K and 7L.

The combustion turbine burns sweet pipeline quality natural gas to generate electricity. The
main components of a CTG consist of a compressor, combustor, turbine, and generator. The
compressor pressurizes ambient air and discharges it into the combustor section where the fuel
is mixed with the compressed air and combusted. Hot exhaust gases then enter the turbine
section where the gases expand across the turbine blades which rotate a shaft to power an
electric generator. The exhaust gas exiting each combustion turbine will be routed to a HRSG

for steam production.

3.2.2 Heat Recovery Steam Generators

Heat recovered in each HRSG will be utilized to produce steam. Steam generated within the
HRSG will be discharged to the existing steam manifold that supplies three existing steam
turbine generators. Steam from the manifold may also be used as utility steam for various plant
uses. Each HRSG will be equipped with duct burners for supplemental heat input for steam
production. The duct burners will have the capability of firing fuel from three different sources.
These fuels are sweet pipeline-quality natural gas, a pure hydrogen stream (from another
process unit) and a hydrogen/methane mixture (Olefins unit “OL” tail gas). It should be noted
that combustion of the pure hydrogen fuel stream does not produce emissions of GHGs as this

stream does not contain carbon.

Each HRSG’s duct burners will have a maximum heat input capacity of 120 MMBtu/hr per unit
and normal duct burner operation will vary from 0 to 100 percent of the maximum capacity. The
duct burners will be located in the HRSG prior to the selective catalytic reduction (SCR) system.
The exhaust gases from the unit, which includes emissions from the CT and the duct burners,
will pass through the SCR and exit the stack to the atmosphere (EPNs: 7K, 7L).

17
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3.2.3 Natural Gas and OL Tail Gas Piping

Natural gas is delivered to the site via pipeline. Natural gas will be metered and piped to the
combustion turbines and HRSGs; OL tail gas will also be piped to the HRSGs. Project fugitive
GHG emissions from the gas piping components associated with the combustion units will
include emissions of methane (CH,4) and carbon dioxide (CO;). Emissions from the natural gas

and OL tail gas piping are designated as EPN: NG-FUG.

3.2.4 Electrical Equipment Insulated with Sulfur Hexafluoride (SFg)

The two circuit breakers associated with the proposed combustion turbine units will be insulated
with SFs. SFg is a colorless, odorless, non-flammable, and non-toxic synthetic gas. It is a
fluorinated compound that has an extremely stable molecular structure. The unique chemical
properties of SFs make it an efficient electrical insulator. The gas is used for electrical
insulation, arc quenching, and current interruption in high-voltage electrical equipment. SFg is
only used in sealed and safe systems which under normal circumstances do not leak gas. The
capacity of each of the circuit breakers (two total) associated with the proposed plant is currently
estimated to be 248 Ibs. of SF¢ (496 lbs in both breakers).

The proposed circuit breakers at the generator output will have a low pressure alarm and a low
pressure lockout. The alarm will alert operating personnel of any leakage in the system and the
lockout prevents any operation of the breaker due to lack of “quenching and cooling” SFg gas.

Emissions from the SFg-insulated circuit breakers are designated as EPN: SF6-FUG.

3.2.5 Turbine Startup Natural Gas Purges

During the startup sequence for each gas turbine, a portion of the natural gas supply line is
purged through a separate purge vent stack. The purge results in GHG emissions of methane
and CO; from natural gas (EPNs: 7K-NGVENT, 7L-NGVENT).

18
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4.0 GHG EMISSION CALCULATIONS

This section provides a description of the methods used to estimate GHG emissions from the
proposed combined cycle turbine GHG emission units. GHG emissions were estimated using
the most appropriate unit-specific emission calculation methodologies available in EPA’s GHG
Mandatory Reporting Rule (GHG MRR), 40 CFR 98.

The following provides an explanation of calculation methodologies by source type. A summary
of GHG emissions, detailed emission calculations and supporting information can be found in

Appendix A.

4.1 GHG EMIsSIONS FROM NATURAL GAS COMBUSTION SOURCES

GHG emission calculations for the natural gas-fired combustion units are calculated in
accordance with the procedures in the Mandatory Greenhouse Reporting Rules, Subpart C —

Stationary Fuel Combustion Sources.*

C0, =1x103x Fuel x HHV X EF (EQ. C-1)

Where:
CO; - Annual CO, mass emissions for the specific fuel type, metric tons/yr

Fuel = Volume of fuel combusted per year, standard cubic feet/yr, based on the

maximum rated equipment capacity and maximum hours of operation (8,760 hours/yr)
EF = Emission factor for natural gas from table C-1
HHV = default high heat value of fuel, from table C-1

0.001 = conversion from kg to metric tons

Emissions of CH,4 and nitrous oxide (N,O) are calculated using the emission factors (kg/MMBtu)

for natural gas combustion from Table C-2 of the Mandatory Greenhouse Gas Reporting Rules.*

%40 C.F.R. 98, Subpart C — General Stationary Fuel Combustion Sources

20
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The global warming potential factors used to calculate carbon dioxide equivalent (CO.e)

emissions are based on Table A-1 of Mandatory Greenhouse Gas Reporting Rules.

4.2 GHG EMISSIONS FRoOM OL TAIL GAS COMBUSTION SOURCES

GHG emission calculations for the OL tail gas-firing in the duct burners are calculated in
accordance with the procedures in the Mandatory Greenhouse Reporting Rules, Subpart C —

Stationary Fuel Combustion Sources.®
€O, =2 x Fuel x cCX 2~ x 0.001 (EQ. C-5)
12 Mvc

Where:
CO; - Annual CO, mass emissions for the specific fuel type, metric tons/yr

Fuel = Volume of fuel combusted per year, standard cubic feet/yr, based on the

maximum rated equipment capacity and maximum hours of operation (8,760 hours/yr)

CC = Annual average carbon content of fuel (kg C per scf), obtained from the estimated

fuel gas composition using an engineering estimate

MW = Annual average molecular weight of fuel (kg/kg-mal), obtained from the estimated

fuel gas composition using an engineering estimate
MVC = molar volume conversion factor = 849.5 scf/kg-mol @ std. conditions
0.001 = conversion from kg to metric tons

In accordance with the Tier 3 fuel calculation methodology in 40 CFR 98, Subpart C, emissions
of CH, and nitrous oxide (N,O) are calculated using the emission factors (kg/MMBtu) for natural

gas combustion from Table C-2 of the Mandatory Greenhouse Gas Reporting Rules® and

* Default CH4 and N,O Emission Factors for Various Types of Fuel, 40 CFR 98, Subpart C, Table C-2
® 40 C.F.R. 98, Subpart C — General Stationary Fuel Combustion Sources
¢ Default CH4 and N,O Emission Factors for Various Types of Fuel, 40 CFR 98, Subpart C, Table C-2
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annual heat release for fuel gas combustion. The global warming potential factors used to
calculate carbon dioxide equivalent (CO.e) emissions are based on Table A-1 of Mandatory

Greenhouse Gas Reporting Rules.

4.3 GHG EMISSIONS FROM ELECTRICAL EQUIPMENT INSULATED WITH SFg

Even though SF¢ emissions from the circuit breakers associated with the proposed units are not
expected, potential emissions were calculated using a conservative SFs annual leak rate of
0.5% by weight (of total charge) and the SFy capacity for both breakers. The global warming
potential factors used to calculate CO,e emissions are based on Table A-1 of the Mandatory

Greenhouse Gas Reporting Rules.’

4.4 GHG EMISSIONS FROM NATURAL GAS/OL TAIL GAS PIPING FUGITIVES AND FUEL LINE

MAINTENANCE AND TURBINE STARTUP RELEASES

GHG emission calculations for natural gas and OL tail gas piping component fugitive emissions
are based on emission factors from Table W-1A of the Mandatory Greenhouse Gas Reporting
Rules.? The concentrations of CH,; and CO, in the natural gas are based on a typical natural
gas analysis. Since the CH, and CO; content of OL tail gas is variable, the concentrations of
CH,4 and CO, from the typical natural gas analysis are used as a worst-case estimate. Although
audio/visual/olfactory (AVO) inspections are being proposed as BACT for this source (see
Section 6.4.5) no control efficiency credits were taken for AVO monitoring. The global warming
potential factors used to calculate CO,e emissions are based on Table A-1 of Mandatory

Greenhouse Gas Reporting Rules.’

GHG emission calculations for releases of natural gas related to combustion unit

startup/shutdowns are calculated using the same CH, and CO, concentrations as natural gas

" Global Warming Potentials, 40 CFR Part 98, Subpart A, Table A-1.

® Default Whole Gas Emission Factors for Onshore Petroleum and Natural Gas Production, 40 CFR Part 98, Subpart
W, Table. W-1A.

° Global Warming Potentials, 40 CFR Part 98, Subpart A, Table A-1.
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and OL tail gas piping fugitives and the volume and initial temperature and pressure of gas prior

to venting.
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5.0 PREVENTION OF SIGNIFICANT DETERIORATION APPLICABILITY

Since the Point Comfort expansion project emissions increase of GHG is greater than 75,000
ton/yr. of CO,e, PSD is triggered for GHG emissions. The emissions netting analysis for all
2012 Expansion Project GHG emissions sources is documented on the attached TCEQ PSD
netting tables: Table 1F and Table 2F found in Appendix B. Note that the 2012 Expansion
Project emission sources associated with the two combined cycle turbines are new and, as
such, there are no contemporaneous emission changes associated with these emission units.
There are however, a few existing emission sources (Olefins Il pyrolysis fuel oil and pyrolysis
gasoline storage tanks) impacted by the Olefins Expansion portion of the 2012 Expansion

Project. The contemporaneous emission rates for these sources are listed in Table 2F.

Please note that, although separate permits are being requested and three separate permit
applications have been submitted, the project increase shown here represents emissions from

all three permits and the total project increase.

% Includes emission sources from Olefins 3 plant, LDPE plant and combined cycle turbines.

24



-
<
L
=
-
O
o
(@
L
>
—
- -
o
o
<
<
o
L
2
=

FORMOSA PLASTICS CORPORATION, TEXAS NOVEMBER 2012
2012 EXPANSION PROJECT: GAS TURBINES

GHG PSD APPLICATION

6.0 BEST AVAILABLE CONTROL TECHNOLOGY (BACT)

The PSD rules define BACT as:

Best available control technology means an emissions limitation (including a visible
emission standard) based on the maximum degree of reduction for each pollutant
subject to regulation under [the] 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, determines is 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 allowed by any applicable
standard under 40 CFR parts 60 and 61. If the Administrator determines that
technological or economic limitations on the application of measurement methodology to
a particular emissions unit would make the imposition of an emissions standard
infeasible, a design, equipment, work practice, operational standard, or combination
thereof, may be prescribed instead to satisfy the requirement for the application of best
available control technology. Such standard shall, to the degree possible, set forth the
emissions reduction achievable by implementation of such design, equipment, work
practice or operation, and shall provide for compliance by means which achieve

equivalent results.™

In the EPA guidance document titled PSD and Title V Permitting Guidance for Greenhouse
Gases, EPA recommended the use of the Agency’'s five-step “top-down” BACT process to
determine BACT for GHGs.”* In brief, the top-down process calls for all available control
technologies for a given pollutant to be identified and ranked in descending order of control
effectiveness. The permit applicant should first examine the highest-ranked (“top”) option. The

top-ranked options should be established as BACT unless the permit applicant demonstrates to

" 40 C.F.R. § 52.21(b)(12.)
2 EpA, PSD and Title V Permitting Guidance for Greenhouse Gases, p. 18 (Nov. 2010).
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the satisfaction of the permitting authority that technical considerations, or energy,
environmental, or economic impacts justify a conclusion that the top ranked technology is not
“achievable” in that case. If the most effective control strategy is eliminated in this fashion, then
the next most effective alternative should be evaluated, and so on, until an option is selected as
BACT.

EPA has divided this analytical process into the following five steps:

Step 1: Identify all available control technologies.

Step 2: Eliminate technically infeasible options.

Step 3: Rank remaining control technologies.

Step 4: Evaluate most effective controls and document results.
Step 5: Select the BACT.

This evaluation is generally performed individually for each GHG emission source which are
addressed in subsections 6.2 onward. One control technology, Carbon Capture and
Sequestration (CCS), could be a potential control technology for multiple emissions sources
associated with the 2012 Expansion Project. Therefore, before presenting the BACT evaluation
for the individual gas turbine GHG emission sources, the first subsection 6.1, will present the

BACT evaluation for CCS as a potential control technology.

6.1 BACT FOR CARBON CAPTURE AND SEQUESTRATION

FPC TX addresses the potential to capture GHG emissions that are emitted from Carbon
Capture and Sequestration (CCS) candidate sources associated with the 2012 Expansion

Project listed below (plant names in parenthesis):

e 9 cracking furnaces (Olefins Expansion)

e 4 PDH reactors (Olefins Expansion)

e 4 steam boilers (Olefins Expansion)

e 2 combined cycle gas-fired turbines (Gas Turbines)

e 2 regenerative thermal oxidizers (LDPE)
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The EPA five step top down BACT evaluation for this potential control technology options is
provided in Appendix C. As shown in that analysis, CCS is not only not commercially available,
not technically feasible but also economically unreasonable. Therefore, it is not included as a
BACT option for any of the emissions sources associated with the 2012 Expansion Project.

6.2 BACT FOR THE COMBINED CYCLE COMBUSTION TURBINES

6.2.1 Step 1: Identify All Available Control Technologies

6.2.1.1 Inherently Lower-Emitting Processes/Practices/Designs

A summary of available, lower greenhouse gas emitting processes, practices, and designs for

combustion turbine power generators is presented below.

Combustion Turbine Enerqgy Efficiency Processes, Practices, and Designs

Combustion Turbine Design

CO; is a product of combustion of fuel containing carbon, which is inherent in any power
generation technology using fossil fuel. It is not possible to reduce the amount of CO,
generated from combustion, as CO, is the essential product of the chemical reaction between
the fuel and the oxygen in which it burns, not a byproduct caused by imperfect combustion. As
such, there is no technology available that can effectively reduce CO, generation by adjusting

the conditions in which combustion takes place.

The only effective means to reduce the amount of CO, generated by a fuel-burning power plant
is to generate as much electric powe