City of Tallahassee 9 @ 0 ﬁ
Your Own Utilities” s n
.)0 South Adams Street, Box A-2, Tallahassee, Florida 32301, (850) 891-4YOU (4968), mlgov.com.

June 6, 2006

Hamilton S. Oven, Administrator Hand Delivered
Siting Coordination Office

Department of Environmental Protection

2600 Blair Stone Road

Tallahassee, Florida 32399-2400

Re:  City of Tallahassee - IV =
Arvah B. Hopkins Generating Station Lﬁ{‘ b C L 'J' Vi D
Hopkins Unit 2 ’ . ' o N 07 2006
Request for Modification of Site Certification .
No. PA 74-03 BUREAU OF AR REGLLATION
Dear Mr. Oven:
. Pursuant to Section 403.516, Florida Statutes, the City of Tallahassee (City) hereby requests a
modification of the Site Certification for Unit No. 2 at the City’s Arvah B. Hopkins Electric

Generating Station (Hopkins). By this request, the City is seeking approval to “repower” the
existing, certified Hopkins Unit 2 by retiring the existing oil and gas-fired boiler and installing a
new combustion turbine and heat recovery steam generator.

The repowering project will not result in an increase in steam electric generating capacity at the
Hopkins site. Therefore, a modification of the site certification is necessary. Detailed
information regarding the repowering project is provided in the attached application for
modification of site certification. The factual reasons supporting the modification and the
anticipated effects of the proposed modification on the City, the public and the environment are
addressed in this application.

Enclosed, please find a check in the amount of $10,000 made payable to the Department of
Environmental Protection as required under Rule 62-17.293(1)(c)2., Florida Administrative

Code.

The City requests that the Florida Department of Environmental Protection (Department)
undertake a review of this request for modification by consulting with the other affected
agencies. Upon conclusion of that review, the City requests that the Department issue a
Proposed Order of Modification for review by the parties and the public, and ultimately, a Final
Order granting the requested modification of certification.

Recycled Faper &



The City looks forward to working with the Department and the various agencies that will be
involved in reviewing this requested modification. Should you have any questions or concerns
regarding this modification request, please do not hesitate to contact me at (850) 891-8851, or
Rob McGarrah, Manager of Power Production at (850) 891-5534.

Sincerely,

[0~ ——

John K. Powell, P.E.
Interim Environmental and Safety Manager

Attachments

cc: Scott Goorland, Esq., FDEP
Parties to Hopkins Unit 2 Certification
FDEP Bureau of Air Regulation (P.E. Sealed Air Permit)
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APPLICATION FOR AIR PERMIT - LONG FORM



Department of
Environmental Protection

Division of Air Resource Management
APPLICATION FOR AIR PERMIT - LONG FORM
I. APPLICATION INFORMATION

Air Construction Permit — Use this form to apply for an air construction permit at a facility operating under a

federally enforceable state air operation permit (FESOP) or Title V air permit. Also use this form to apply for an

air construction permit:

« For a proposed project subject to prevention of significant deterioration (PSD) review, nonattainment area
{NAA) new source review, or maximum achievable control technology (MACT) review; or

e Where the applicant proposes to assume a restriction on the potential emissions of one or more pollutants to
escape a federal program requirement such as PSD review, NAA new source review, Title V, or MACT; or

s Where the applicant proposes to establish, revise, or renew a plantwide applicability timit (PAL).

Air Operation Permit — Use this form to apply for:

e An initial federally enforceable state air operation permit (FESOP); or

¢ An initial/revised/renewal Title V air operation permit.

Air Construction Permit & Revised/Renewal Title V Air Operation Permit (Concurrent Processing Option)

— Use this form to apply for both an air construction permit and a revised or renewal Title V air operation permit

incorporating the proposed project.

To ensure accuracy, please see form instructions.

Identification of Facility

1. Facility Owner/Company Name: City of Tallahassee, Electric Utilities

Site Name: Arvah B. Hopkins Generating Station

2
3. Facility Identification Number: 0730003
4

Facility Location...:
Street Address or Other Locator: Route 4, Box 450, 1125 Geddie Road {County Road 1585)

City: Tallahassee County: Leon Zip Code: 32304
5. Relocatable Facility? 6. Existing Title V Permitted Facility?
[ Yes X No B3 Yes 1 No
Application Contact

1. Application Contact Name: John K. Powell, J.D., P.E., Environmental Resources

2. Application Contact Mailing Address...
Organization/Firm: City of Tallahassee, Environmental Resources

Street Address: City Hall, 300 South Adams Street
City: Tallahassee State: Florida Zip Code: 32301-1731

3. Application Contact Telephone Numbers...
Telephone: (850) 891-8851 cxt. Fax: (850) 891-8277

4. Application Contact Email Address: powellj@talgov.com

Application Processing Information (DEP Use)
1. Date of-Receipt of Application: (- 7-g¢ { 3. PSD Number (if applicable):- —— —. — —.}

2. Project Number(s):0]30002~009 - Ald Siting Number (if applicable):

DEP Form Ne. 62-210.900(1) — Form 06375224 3\CT_KFK_COT2-GE7FA doc
Effective: 02/02/06 t 5/30/2006




APPLICATION INFORMATION

Purpose of Application

This application for air permit is submitted to obtain: (Check one)

Air Construction Permit

Bd Air construction permit,

[C] Air construction permit to establish, revise, or renew a plantwide applicability limit (PAL).

[(J Air construction permit to establish, revise, or renew a plantwide applicability limit (PAL),
and separate air construction permit to authorize construction or modification of one or
more emissions units covered by the PAL.

Air Operation Permit
L] Initial Title V air operation permit.
[J Title V air operation permit revision.

[[] Title V air operation permit renewal.

{1 Initial federally enforceable state air operation permit (FESOP) where professional engineer
(PE) certification 1s required.

[ Initial federally enforceable state air operation permit (FESOP) where professional engineer
(PE) certification is not required.

Air Construction Permit and Revised/Renewal Title V Air Operation Permit
{(Concurrent Processing)
[J Air construction permit and Title V permit revision, incorporating the proposed project.

[0 Air construction permit and Title V permit renewal, incorporating the proposed project.

Note: By checking one of the above two boxes, you, the applicant, are
requesting concurrent processing pursuant to Rule 62-213.405, F.A.C. In
such case, you must also check the following box:

[J 1hereby request that the department waive the processing time
requirements of the air construction permit to accommodate the processing
time frames of the Title V air operation permit.

Application Comment

This application is for repowering of Unit No. 2 with a new GE 7FA combined-cycle
combustion turbine (CT). City of Tallahassee proposes to permanently shut down the boiler
associated with Unit No. 2 and construct a new GE 7FA CT. The CT can operate in combined
cycle mode, with and without a duct burner, and simple cycle mode firing natural gas and
distillate fuel oil with exhaust gases routed to the heat recovery steam generator (HRSG) and
selective catalytic reduction (SCR) system. The duct burner will be fired with natural gas. In
addition, the CT can operate in simple cycle mode firing natural gas only with exhaust gases
routed to an emergency bypass stack, instead of the HRSG and SCR system. Emission netting
results in pollutant emission increases below the PSD significant thresholds. See Part B.

DEP Form No. 62-210.900(1) - Form 06375224 3T _KFK COT2-GE7FA.doc
Effective: 02/02/06 2 5/30/2006




APPLICATION INFORMATION

Scope of Application

Emissions ‘ Air Air
Unit ID Description of Emissions Unit Permit Permit
Number Type Proc. Fee

CT2A GE 7FA Combined-Cycle Combustion Turbine and | AC1A N/A
Duct Burner -

Application Processing Fee

Check one: [ ] Attached - Amount: $ (< Not Applicable

DEP Form No. 62-210.900(1) — Form 06375224 3\CT_KFK_COT2-GE7FA.doc
Effective: 02/02/06 3 5/30/2006



APPLICATION INFORMATION

Owner/Authorized Representative Statement

Complete if applying for an air construction permit or an initial FESOP.

1. Owner/Authorized Representative Name :

Robert E. McGarrah, Production Superintendent

2. Owner/Authorized Representative Mailing Address...
Organization/Firm: City of Tallahassee, Electric Utilities

Street Address: 2602 Jackson Bluff Road
City; Tallahassee State: Fiorida Zip Code: 32304

3. Owner/Authonzed Representative Telephone Numbers...
Telephone: (850) 891-5534 ext. Fax: (850) 891-5162

Owner/Authonized Representative Email Address: McGarraR@talgov.com

5. Owner/Authonized Representative Statement:

I, the undersigned, am the owner or authorized representative of the facility addressed in
this air permit application. | hereby certify, based on information and belief formed after
reasonable inquiry, that the statements made in this application are true, accurate and
complete and that, to the best of my knowledge, any estimates of emissions reported in this
application are based upon reusonable techniques for calculating emissions. The air
pollutant emissions units and air pollution control equipment described in this application
will be operated and maintained so as to comply with all applicable standards for control
of air pollutant emissions found in the statutes of the State of Florida and rules of the
Department of Environmental Protection and revisions thercof and all other requirements
identified in this application to which the facility is subject. [ understand that a permit, if’
granted by the department, cannot be transferred without authorization from the
department, and I will promptly notify the department upon sale or legal transfer of the

s

ignature Date

DEP Form No. 62-210.900(1) — Form 06375224.3\CT _KFK_COT2-GE7FA.doc
Effective: 02/02/06 4 5/30/2006



APPLICATION INFORMATION

Application Responsible Official Certification _

Complete if applying for an initial/revised/renewal Title V permit or concurrent processing
of an air construction permit and a revised/renewal Title V permit. If there are multiple
responsible officials, the “application responsible official” need not be the “primary
responsible official.”

1. Application Responsible Official Name:

2. Application Responsible Official Qualification (Check one or more of the following
options, as applicable):

[0 For a corporation, the president, secretary, treasurer, or vice-president of the corporation in
charge of a principal business function, or any other person who performs similar policy or
decision-making functions for the corporation, or a duly authorized representative of such
person if the representative is responsible for the overall operation of one or more
manufacturing, production, or operating facilities applying for or subject to a permit under
Chapter 62-213, F.AC.

[] For a partnership or sole proprietorship, a general partner or the proprietor, respectively.

[ For a municipality, county, state, federal, or other public agency, either a principal executive
officer or ranking elected official.

[0 The designated representative at an Acid Rain source.

3. Application Responsible Official Mailing Address...
Organization/Firm:

Street Address:

City: State: Zip Code:
4. Application Responsible Official Telephone Numbers...
Telephone: ( ) - ' ext. Fax: () -

5. Application Responsible Official Email Address:

Application Responsible Official Certification:

{, the undersigned, am a responsible official of the Title V source addressed in this air permit
application. I hereby certify, based on information and belief formed after reasonable inquiry,
that the statements made in this application are true, accurate and complete and that, to the best
of my knowledge, any estimates of emissions reported in this application are based upon
reasonable techniques for calculating emissions. The air pollutant emissions units and air
pollution control equipment described in this application will be operated and maintained so as to
comply with all applicable standards for control of air pollutant emissions found in the statutes of
the State of Florida and rules of the Department of Environmental Protection and revisions
thereof and all other applicable requirements identified in this application to which the Title V
source is subject. [ understand that a permit, if granted by the department, cannot be transferred
without authorization from the department, and 1 will promptly notify the department upon sale or
legal transfer of the facility or any permitted emissions unit. Finally, I certify that the facility and
each emissions unit are in compliance with all applicable requirements to which they are subject,
except as identified in compliance plan(s) submitted with this application.

Signature Date

DEP Form No. 62-210.900( 1) - Form 0637522\4.3\CT_KFK¥COT2'-GE7FA.QOC
Effective: 02/02/06 5 5/30/2006




APPLICATION INFORMATION
Professional Engineer Certification

1. Professional Engineer Name: Kennard F. Kosky
Registration Number: 14996

2. Professional Engineer Mailing Address...
Organization/Firm: Golder Associates Inc.**
Street Address: 6241 NW 23" Street, Suite 500
City: Gainesville State: FL

Zip Code: 32653

3. Professional Engineer Telephone Numbers...
Telephone: (352) 336-5600 ext.516

Fax: (352) 336-6603

4. Professional Engineer Email Address: kkosky@golder.com

5. Professional Engineer Statement:

Protection; and

calculations submitted with this application.

and schedule is submitted with this application.

of the air poliutants characterized in this application.

i

1, the undersigned, hereby certify, except as particularly noted herein*, that:

(1) To the best of my knowledge, there is reasonable assurance that the air pollutant emissions
unit(s) and the air pollution control equipment described in this application for air permit, when
properly operated and maintained, will comply with all applicable standards for control of air
pollutant emissions found in the Florida Statutes and rules of the Department of Environmental

{2) To the best of my knowledge, any emission estimates reported or relied on in this application
are true, accurate, and complete and are either based upon reasonable techniques available for
calculating emissions or, for emission estimates of hazardous air pollutants not regulated Jor an
emissions unit addressed in this application, based solely upon the materials, information and

(3} If the purpose of this application is to obtain a Title V air operation permit (check here [, if
s0), 1 further certify that cach emissions unit described in this application for air permit, when

properly operated and maintained, will comply with the applicable requirements identified in this
application to which the unit is subject, except those emissions units for which a compliance plan

(4) If the purpose of this application is to obtain an air construction permit (check here [X, if so)
or concurrently process and obtain an air construction permit and a Title V air operation permit
revision or renewal for one or more proposed new or modified emissions units (check here [], if
so), I further certify that the engineering features of each such emissions unit described in this
application have been designed or examined by me or individuals under my direct supervision and
Jound to be in conformity with sound engineering principles applicable to the control of emissions

(5) If the purpose of this application is to obtain an initial air operation permit or operation
permil revision or renewal for one or more newly constructed or modified emissions units (check
here [, if so). 1 firther certify that, with the exception of any changes detailed as part of this
application, each such emissions unit has been constructed or modified in substantial accordance
with the information given in the corresponding application for air construction permit and with

?A//Gé

all provigions congained in sych permit.
oeryaedk, T 2

Signature / Date

_ (s'eai)::‘- %‘-i P —_— .

* Anach any exception to certification statement.
** Board of Prof\ess_ional,Engineers Certificate of Authorization #00001670

DEP Form No. 62-210.900(1) - Form
Effective: 02/02/06 . - 6

0637522 . 3\CT_KFK_COT2-GE7FA doc
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iI. FACILITY INFORMATION
A. GENERAL FACILITY INFORMATION

Facility Location and Tvype

1. Facility UTM Coordinates... 2. Facility Latitude/Longitude...
Zone 16 East (km) 749.53 Latitude (DD/MM/SS)  30/27/08
North (km) 3371.7 Longitude (DD/MM/SS) 84/24/00
3. Governmental 4. Facility Status 5. Facility Major 6. Facility SIC(s):
Facility Code: Code: Group SIC Code:
4 A 49 4911

7. Facility Comment :

Facility Contact

1. Application Contact Name: John K. Powell, J.D., P.E., Environmental Resources

2. Application Contact Mailing Address...
Organization/Firm: City of Tallahassee, Environmental Resources

Street Address: City Hall, 300 South Adams Street
City: Tallahassee State: Florida Zip Code: 32301-1731

3. Application Contact Telephone Numbers...
Telephone: (850) 891-8851 ext. Fax: (850) 891-8277

4. Application Contact Email Address: powellj@talgov.com

Facility Primary Responsible Official
Complete if an “application responsible official” is identified in Section I. that is not the
facility “primary responsible official.”

1. Facility Primary Responsible Official Name:

2. Facility Primary Responsible Official Mailing Address...
Organization/Firm:

Street Address:

City: State: Zip Code:
3. Facility Primary Responsible Official Telephone Numbers...
Telephone; ( ) - ext. Fax: { ) -

4. Facility Primary Responsible Official Email Address:

DEP Form No. 62-210.900(1) - Form 0637522\ 3\CT_KFK_COT2-GE7FA.doc
Effective: 02/062/06 7 5/30/2006




FACILITY INFORMATION

Facility Regulatory Classifications

Check all that would apply following completion of all projects and implementation of all
other changes proposed in this application for air permit. Refer to instructions to
distinguish between a “major source” and a “synthetic minor source.”

[] Small Business Stationary Source (] Unknown

[[] Synthetic Non-Title V Source

X Title V Source

X Major Source of Air Pollutants, Other than Hazardous Air Pollutants (HAPs)

(O Synthetic Minor Source of Air Pollutants, Other than HAPs

X Major Source of Hazardous Air Pollutants (HAPs)

[J Synthetic Minor Source of HAPs

DX One or More Emissions Units Subject to NSPS (40 CFR Part 60)

RS B N B il el B B

[(J One or More Emissions Units Subject to Emission Guidelines (40 CFR Part 60)

—
<o

.[XJ One or More Emissions Units Subject to NESHAP (40 CFR Part 61 or Part 63)

—
S—

.[3 Title V Source Solely by EPA Designation (40 CFR 70.3(a)(5))

—
b

. Facility Regulatory Classifications Comment:
NSPS - 40 CFR Part 60, Subpart GG, applies to the proposed turbine and Subpart Da applies
to the HRSG duct burner. However, the proposed 40 CFR Part 60, Subpart KKKK, eventually
will replace Subpart GG. Under Subpart KKKK, the duct burner would be exempt from
meeting the requirements of Subpart Da. NESHAP- 40 CFR Part 63, Subpart YYYY may
apply based on actual oil fuel used in a calendar year.

DEP Form No. 62-210.900(1) - Form . 06375224 3\CT_KFK_COT2-GE7FA. doc
Effective: 02/02/06 8 5/30/2006




FACILITY INFORMATION

List of Pollutants Emitted by Facility

1. Pollutant Emitted 2. Pollutant Classification 3. Emssions Cap
[Y or Nj?

Particulate Matter - PM A No
Particulate Matter with an A No
aerodynamic diameter less than
10 microns - PMy,
Sulfur Dioxide - SO, A No
Nitragen Oxides - NO, A No
Carbon Monoxide - CO A No
Volatile Organic Compounds - A No
VOCs .
Total Hazardous Air Pollutants - A No
HAPs
Sulfuric Acid Mist — SAM A No

DEP Form No. 62-210.900(1) — Form
Effective: 02/02/06

06375224 3\CT_KFK_COT2-GE7FA.doc
5/30/2006




FACILITY INFORMATION

B. EMISSIONS CAPS

Facility-Wide or Multi-Unit Emissions Caps

1. Pollutant | 2. Facility 3. Emissions 4. Hourly |5. Annual 6. Basis for

Subject to Wide Unit ID No.s Cap Cap Emissions
Emissions Cap Under Cap (ib/hr) (tor/yr) Cap
Cap [Y or NJ? (if not all

(all units) units)

7. Facility-Wide or Multi-Unit Emissions Cap Comment:

DEP Form No. 62-210.900(1) - Form 06375224 31CT_KFK_COT2-GE7FA.doc
Effective: 02/02/06 10 5/30/2006




FACILITY INFORMATION

C. FACILITY ADDITIONAL INFORMATION

Additional Requirements for All Applications, Except as Otherwise Stated

1. Facility Plot Plan: (Required for all permit applications, except Title V air operation
permit revision applications if this information was submitted to the department within the
previous five years and would not be altered as a result of the revision being sought)

B Attached, Document ID:Part B [0 Previously Submitted, Date:____

2. Process Flow Diagram(s): (Required for all permit applications, except Title V air
operation permit revision applications if this information was submitted to the department
within the previous five years and would not be altered as a result of the revision being
sought)

(X Attached, Document ID:_Part B (] Previously Submitted, Date:_____

3. Precautions to Prevent Emissions of Unconfined Particulate Matter: (Required for all
permit applications, except Title V air operation permit revision applications if this
information was submitted to the department within the previous five years and would not
be altered as a result of the revision being sought)

{T] Attached, Document ID:_____ [] Previously Submitted, Date:

Additional Requirements for Air Construction Permit Applications

1. Area Map Showing Facility Location:
[J Attached, Document ID: X} Not Applicable (existing permitted facility)

2. Description of Proposed Construction, Modification, or Plantwide Applicability Limit
(PAL):
[ Attached, Document ID: Part B

3. Rule Applicability Analysis:
B Attached, Document ID: Part B

4. List of Exempt Emissions Units (Rule 62-210.300(3)(a) or (b)1., F.A.C.):

BJ Attached, Document ID:Part B [] Not Applicable (no exempt units at facility)
5. Fugitive Emissions ldentification (Rule 62-212.400(2), F.A.C.):
[OJ Attached, Document ID: B4 Not Applicable
6. Air Quality Analysis (Rule 62-212.400(7), F.A.C.):
[J Attached, Document ID: BJ Not Applicable
7. Ambient Impact Analysis (Rule 62-212.400(5)(d), F.A.C.):
[J Attached, Document ID: X Not Applicable
8. Air Quality Impact since 1977 (Rule 62-212.400(5)h)5., F.A.C.):
[ Attached, Document ID: B Not Applicable
9. Additional Impact Analyses (Rules 62-212.400(5)(e)1. and 62-212.500(4)(e), F.AC.):
[ Attached, Document ID:. (<] Not Applicable
10. Alternative Analysis Requirement (Rule 62-212.500(4)(g), F.A.C.):
[ Attached, Document ID: X} Not Applicable o
DEP Form No. 62-210.900(1) — Form 06375224.3\CT_KFK_COT2-GE7FA.doc
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FACILITY INFORMATION

Additional Requirements for FESOP Applications

@ [ Cstof Excmpt Emissions Units (Rule 62-210.30003)(3) or (&)1, F.A.C)
[0 Attached, Document ID: X} Not Applicable (no exempt units at facility)

Additional Requirements for Title V Air Operation Permit Applications

1. List of Insignificant Activities (Required for initial/renewal applications only):
[ Attached, Document ID: B Not Applicable (revision application)

2. ldentification of Applicable Requirements (Required for initial/renewal applications, and
for revision applications if this information would be changed as a result of the revision
being sought):

[J Attached, Document ID:_____

X Not Applicable (revision application with no change in applicable requirements)

3. Compliance Report and Plan (Required for all initial/revision/renewal applications):
(] Attached, Document ID:___
Note: A compliance plan must be submitted for each emissions unit that is not in
compliance with all applicable requirements at the time of application and/or at any time
during application processing. The department must be notified of any changes in
compliance status during application processing.

4. List of Equipment/Activities Regulated under Title VI (If applicable, required for
initial/renewal applications only):

[] Attached, Document 1D:
. [ Equipment/Activities On site but Not Required to be Individually Listed
& Not Applicable

5. Verification of Risk Management Plan Submission to EPA (If applicable, required for
initial/renewal applications only) :

O Attached, Document ID: < Not Applicable
6. Requested Changes to Current Title V Air Operation Permit:
[J Attached, Document ID: (X Not Applicable

Additional Requirements Comment

DEP Form No. 62-210.900(1) — Form 06375224 33CT KFK COT2-GE7FA.doc
Effective: 02/02/06 12 ‘ 5/30/2006




EMISSIONS UNIT INFORMATION
Section [1]
GE 7FA and Duct Burner

. 11I. EMISSIONS UNIT INFORMATION

Title V Air Operation Permit Application - For Title V air operation permitting only,
emissions units are classified as regulated, unregulated, or insignificant. If this is an application
for Title V air operation permit, a separatc Emissions Unit Information Section (including
subsections A through I as required) must be completed for cach regulated and unregulated
emissions unit addressed in this application for air permit. Some of the subsections comprising
the Emissions Unit Information Section of the form are optional for unregulated emissions units.
Each such subsection is appropriately marked. Insignificant emissions units are required to be
listed at Section II, Subsection C.

Air Construction Permit or FESOP Application - For air construction permitting or federally
enforceable state air operation permitting, emissions units are classified as either subject to air
permitting or exempt from air permitting. The concept of an “unregulated emissions unit” does
not apply. If this is an application for air construction permit or FESOP, a separate Emissions
Unit Information Section (including subsections A through I as required) must be completed for
each emissions unit subject to air permitting addressed in this application for air permit.
Emissions unmits exempt from air permitting are required to be listed at Section I, Subsection C.

Air Construction Permit and Revised/Rencewal Title V Air Operation Permit Application —
Where this application is used to apply for both an air construction permit and a revised/renewal
Title V air operation permit, each emissions unit is classified as either subject to air permitting or
exempt from air permitting for air construction permitting purposes and as regulated,

. unregulated, or insignificant for Title V air operation permitting purposes. The air construction
permitting classification must be used to complete the Emissions Unit Information Section
of this application for air permit. A separate Emissions Unit Information Section (including
subsections A through I as required) must be completed for each emissions unit subject to air
permitting addressed in this application for air permit. Emissions units exempt from air
construction permitting and insignificant emissions units are required to be listed at Section 11,
Subsection C.

If submitting the application form in hard copy, the number of this Emissions Unit Information
Section and the total number of Emissions Unit Information Sections submitted as part of this
application must be indicated in the space provided at the top of each page.

DEP Form No. 62-210.900(1) — Form 06375224 3\CT KFK_COT2-GE7FA doc
Effective: 02/02/06 13 5/30/2006



EMISSIONS UNIT INFORMATION
Section (1]
GE 7FA and Duct Burner

A. GENERAL EMISSIONS UNIT INFORMATION

Title V Air Operation Permit Emissions Unit Classification

1. Regulated or Unregulated Emissions Unit? (Check one, if applying for an initial, revised or
renewal Title V air operation permit. Skip this item if applying for an air construction
permit or FESOP only.}

D] The emissions unit addressed in this Emissions Unit Information Section is a regulated
emissions unit.

[} The emissions unit addressed in this Emissions Unit Information Section is an
unregulated emissions unit.

Emissions Unit Description and Status

1. Type of Emissions Unit Addressed in this Section: (Check one)

[] This Emissions Unit Information Section addresses, as a single emissions unit, a single
process or production unit, or activity, which produces one or more air pollutants and
which has at least one definable emission point (stack or vent).

B4 This Emissions Unit Information Section addresses, as a single emissions unit, a group of
process or production units and activities which has at least one definable emission point
(stack or vent) but may also produce fugitive emissions.

[] This Emissions Unit Information Section addresses, as a single emissions unit, one or
more process or production units and activities which produce fugitive emissions only.

2. Description of Emisstons Unit Addressed in this Section:
One nominal 188-MW GE 7-FA Combined-Cycle Combustion Turbine with HRSG Duct Firing.

3. Emussions Unit Identification Number: 009

4. Emissions | 5. Commence 6. Initial 7. Emissions Unit | 8. Acid Rain Unit?
Unit Status Construction Startup Major Group M Yes
Code: Date: Date: SIC Code: [ No
Cc 49
9. Package Unit:
Manufacturer: General Electric Model Number: 7-FA

10. Generator Nameplate Rating: 188 MW

11. Emissions Unit Comment:

Based on natural gas-firing at 25°F for CT only. For distillate oil-firing, rating is 199 MW at
25°F. -

DEP Form No. 62-210.900(1) - Form 0637522 3CT_KFK COT2-GE7FA.doc
Effective: 02/02/06 14 5/30/2006




EMISSIONS UNIT INFORMATION
Section {[1]
GE 7FA and Duct Burner

Emissions Unit Control Equipment

1. Control Equipment/Method(s) Description:
025 - Staged Combustion [Dry Low-NO, (DLN) Burners]
028 — Water Injection
139 — Selective Catalytic Reduction (SCR)

2. Control Device or Mcthod Code(s): 025, 028, 139

DEP Form No. 62-210.900(1) - Form
Effective: 02/02/06 15
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EMISSIONS UNIT INFORMATION
Section [1]
GE 7FA and Duct Burner
B. EMISSIONS UNIT CAPACITY INFORMATION
(Optional for unregulated emissions units.)

Emissions Unit Operating Capacity and Schedule

1. Maximum Process or Throughput Rate:

Maximum Production Rate: 188 MW (nominal)

2
3. Maximum Heat Input Rate: 2,664 million Btu/hr (HHV)
4

Maximum Incineration Rate: pounds/hr
tons/day
5. Requested Maximum Operating Schedule:
hours/day days/week
weeks/year ' 8,760 hours/year

6. Operating Capacity/Schedule Comment:

Maximum heat input for natural gas-firing at 25 °F, includes 1,899 MMBtu/hr (HHV) heat
input from the combustion turbine and 765 MMBtu/hr (HHV) heat input from duct firing.
Maximum heat input from oil firing is 2,079 MMBtu/hr (HHV} heat input from the
combustion turbine plus 765 MMBtu/hr (HHV) heat input from duct firing natural gas. Heat
input varies based on inlet temperature and performance. See Part B.
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EMISSIONS UNIT INFORMATION

Section [1]
GE 7FA and Duct Burner

C. EMISSION POINT (STACK/VENT) INFORMATION
(Optional for unregulated emissions units.)

Emission Point Description and Type

1. Identification of Point on Plot Plan or 2. Emission Point Type Code:
Flow Diagram: Part B 1

- 3. Descriptions of Emission Points Comprising this Emissions Unit for VE Tracking;

4. 1D Numbers or Descriptions of Emission Units with this Emission Point in Common:

5. Discharge Type Code: 6. Stack Height: 7. Exit Diameter:
v 150 feet 18 feet
8. Exit Temperature: 9. Actual Volumetric Flow Rate: 10. Water Vapor:
188 °F 1,016,100 acfm 1.2%
1. Maximum Dry Standard Flow Rate: 12. Nonstack Emisston Point Height:
dscfm feet
13. Emission Point UTM Coordinates... 14. Emission Point Latitude/Longitude. ..
Zone: 16 East (km): . 749.7 Latitude (DD/MM/SS})
North (km): 3371.7 Longitude (DD/MM/SS)

15. Emission Point Comment:

Information at baseload conditions for natural gas-firing with the duct burner at 59°F
ambient temperature. See Part B, Appendix A of the Air Permit Application for performance at
various ambient temperatures and loads. The design includes a simple cycle emergency
bypass stack with a stack height of 150 feet and a diameter of 18 feet.

DEP Form No. 62-210.500(1) - Form 0637522\ 3\CT_KFK_COT2-GE7FA.doc
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EMISSIONS UNIT INFORMATION
Section [1]
GE 7FA and Duct Burner

D. SEGMENT (PROCESS/FUEL) INFORMATION
Segment Description and Rate: Segment 1 of 2

1. Segment Description (Process/Fuel Type):
Internal Combustion Engine — Electric Generation; Turbine, Natural Gas

2. Source Classification Code (SCC): 3. SCC Units:
2-01-002-01 Million Cubic Feet

4. Maximum Hourly Rate: | 5. Maximum Annual Rate: 6. Estimated Annual Activity
2.571 18,323 Factor:

7. Maximum % Sulfur:; 8. Maximum % Ash: 9. Million Btu per SCC Unit:

1,036
10. Segment Comment:

Maximum hourly rate is for one turbine at 25°F ambient and includes duct firing. Maximum

annual rate is based on total of 8,760 hours of operation at 59°F, with 2,598,800 MMBtu/yr of
duct firing. See Part B, Appendix A, of the Air Permit Application for performance at various
ambient temperatures and loads.

Segment Description and Rate: Segment 2 of 2

1.

Segment Description (Process/Fuel Type):
Internal Combustion Engine — Electric Generation; Turbine, Distillate Qil

2. Source Classification Code (SCC): 3. SCC Units:
2-01-001-01. 1,000 gallens

4. Maximum Hourly Rate: | 5. Maximum Annual Rate: 6. Estimated Annual Activity
16.0 53,276 Factor:

7. Maximum % Sulfur: 8. Maximum % Ash: 9. Million Btu per SCC Unit:

130

10. Segment Comment:
Maximum hourly rate is for one turbine at 25°F ambient and includes maximum duct firing.
Maximum annual rate is based on maximum heat input rate of 6,926,500 MMBtu/yr
(equivalent to 3,500 hours of operation) at 59°F ambient temperature for the CT. See Part B,
Appendix A, of the Air Permit Application for performance at various ambient temperatures,

| loads. and duct firina.
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EMISSIONS UNIT INFORMATION

Section [1]
GE 7FA and Duct Burner

E. EMISSIONS UNIT POLLUTANTS
List of Pollutants Emitted by Emissions Unit

1. Pollutant Emitted | 2. Primary Control 3. Secondary Control | 4. Pollutant
Device Code Device Code Regulatory Code
PM/PM,q EL
SO, EL
NO, 028 139 - EL
Cco EL
VOCs EL
DEP Form No. 62-210.900(1) ~ Form 0637522\4.3\CT KFK_COT2-GE7FA . doc
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EMISSIONS UNIT INFORMATION POLLUTANT DETAIL INF ORMATiON

Section [1] Page [1] of [5]
GE 7FA and Duct Burner Particulate Matter
. F1. EMISSIONS UNIT POLLUTANT DETAIL INFORMATION -

POTENTIAL/ESTIMATED FUGITIVE EMISSIONS

(Optional for unregulated emissions units.)
Potential/Estimated Fugitive Emissions
Complete for each pollutant identified in Subsection E if applying for an air construction
permit or concurrent processing of an air construction permit and a revised or renewal

Title V permit. Complete for each emissions-limited pollutant identified in Subsection E if
applying for an air operation permit.

1. Pollutant Emitted: 2. Total Percent Efficiency of Control:
PM/PM,,
3. Potential Emissions: 4. Synthetically Limited?
48.7 Ib/hour 111.8 tons/year HKYes []INo
5. Range of Estimated Fugitive Emissions (as applicable):
to tons/year
6. Emission Factor: 7. Emisstons
Method Code:
Reference: See Part B, Air Permit Application Report. 0
8.a. Baseline Actual Emissions (if required): 8.b. Baseline 24-month Period:
97.5 tons/year From: 1/1/2004 To: 12/31/2005

. 9.a. Projected Actual Emissions (if required): | 9.b. Projected Monitoring Period:
tons/year [ 5 years [1 10 years

10. Calcuiation of Emissions: _
Maximum hourly rate based on full-load oil firing in CT and duct burner firing gas at 59°F.
Annual emissions based on an equivalent 5,260 hours of natural gas firing with maximum
heat input rate of 2,598,800 MMBtu/yr for duct firing at full load and maximum heat input rate

of 6,926,500 MMBtu/yr (equivalent to 3,500 hours) of distillate oil-firing of the CT at full load
and 59°F. Refer to Part B.

11. Pollutant Potential/Estimated Fugitive Emissions Comment:
See Section 2.0 of Part B and Appendix A for performance at various ambient temperatures

and loads. '
DEP Form No. 62-210.900(1) — Form 0637522\4.3\CT_KFK_COT2-GE7FA.doc
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EMISSIONS UNIT INFORMATION
Section [1]
GE 7FA and Duct Burner

POLLUTANT DETAIL INFORMATION
Page [11  of 5]
Particulate Matter

F2. EMISSIONS UNIT POLLUTANT DETAIL INFORMATION -
ALLOWABLE EMISSIONS
Complete if the pollutant identified in Subsection F1 is or would be subject to a numerical

emissions limitation.

Allowable Emissions Allowable Emissions 1 of 2

1. Basis for Allowable Emissions Code:
OTHER

2. Future Effective Date of Allowable
Emissions:

3. Allowable Emissions and Units:
10% Opacity

4. Equivalent Allowable Emissions:
21.1 Ib/hour 65.2 tons/year

5. Method of Compliance:
EPA Method 9; Initial and once annuaily.

6. Allowable Emissions Comment (Description of Operating Method):
Maximum hourly rate based on natural gas-firing in CT and duct burner at 25°F and full load.
Annual emission rate based on natural gas-firing with a maximum heat input rate of
2,598,800 MMBtu/yr of duct firing at 59°F and full load. Refer to Part B.

Allowable Emissions Allowable Emissions 2 of 2

1. Basis for Allowable Emissions Code:
OTHER

2. Future Effective Date of Allowable
Emissions:

3. Allowable Emissions and Units:
10% Opacity

4. Equivalent Allowable Emissions:
38.7 Ib/hour 65.8 tons/year

5. Method of Compliance:
EPA Method 9; Initial; Annual, if >400 hriyr.

6. Allowable Emissions Comment (Description of Operating Method):
Maximum hourly rate based on distillate oil-firing in CT at 59°F and full load. Annual
emission rate based on maximum heat input rate of 6,926,500 MMBtu/yr (equivalent to 3,500
hours} of distillate oil-firing of CT at 59°F and full load. Refer to Part B.

Allowable Emissions Allowable Emissions of
1. Basis for Allowable Emissions Code: 2. Future Effective Date of Allowable
Emissions:

3. Allowable Emissions and Units:

4. Equivalent Allowable Emissions:
Ib/hour tons/year

5. Method of Compliance:

6. Allowable Emissions Comment (Description of Operating Method):

DEP Form No. 62-210.900(1) ~ Form
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EMISSIONS UNIT INFORMATION POLLUTANT DETAIL INFORMATION

Section [1] _ Page [2] of ([5]
GE 7FA and Duct Burner Sulfur Dioxide

F1. EMISSIONS UNIT POLLUTANT DETAIL INFORMATION —
POTENTIAL/ESTIMATED FUGITIVE EMISSIONS

(Optional for unregulated emissions units.)

Potential/Estimated Fugitive Emissions

Complete for each pollutant identified in Subsection E if applying for an air construction
permit or concurrent processing of an air construction permit and a revised or renewal
Title V permit. Complete for each emissions-limited pollutant identified in Subsection E if
applying for an air operation permit.

1. Pollutant Emitted: 2. Total Percent Efficiency of Control:
50,
3. Potential Emissions: 4. Synthetically Limited?
111 Ib/hour 211.7 tons/year M Yes [JNo

5. Range of Estimated Fugitive Emissions (as applicable):
to tons/year

6. Emission Factor: 7. Emissions

Method Code:

Reference: See Part B, Air Permit Application Report. ‘ 0

8.a. Baseline Actual Emissions (if required): | 8.b. Baseline 24-month Period:

1,642 tons/year From: 2/4/2004 To: 1/31/2006

9.a. Projected Actual Emissions (if required): | 9.b. Projected Monitoring Period:
tons/year [0 5 years [] 10 years

10. Calculation of Emissions:
Maximum hourly rate based on full-load oil firing in CT and duct burner firing gas at 25°F.
Annual emissions based on an equivalent 5,260 hours of natural gas firing with maximum
heat input rate of 2,598,800 MMBtulyr for duct firing at full load and 6,926,500 MMBtu/yr
(equivalent to 3,500 hours) of distillate oil-firing of the CT at full load and 59°F. Refer to Part
B.

11. Pollutant Potential/Estimated Fugitive Emissions Comment:

See Section 2.0 of Part B and Appendix A for performance at various ambient temperatures
and loads.
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EMISSIONS UNIT INFORMATION POLLUTANT DETAIL INFORMATION
Section [1] Page [2) of [5]
GE 7FA and Duct Burner Sulfur Dioxide
F2. EMISSIONS UNIT POLLUTANT DETAIL INFORMATION -
ALLOWABLE EMISSIONS

Complete if the pollutant identified in Subsection F1 is or would be subject to a numerical
emissions limitation.

Allowable Emissions Allowable Emissions 1 of 2

1. Basis for Allowable Emissions Code: 2. Future Effective Date of Allowable
OTHER Emissions:

3. Allowable Emissions and Units: 4. Equivalent Allowable Emissions:
2 grains S/100 SCF 14.7 Ib/hour 50.5 tons/year

5. Method of Compliance:
Fuel analysis

*

Allowable Emissions Comment (Description of Operating Method):

Maximum hourly rate based on natural gas-firing in CT and duct burner at 25°F and full load.
Annual emission rate based on natural gas-firing with a maximum heat input rate of
2,598,800 MMBtul/yr of duct firing at 59°F and full load. Refer to Part B.

Allowable Emissions Allowable Emissions 2 of 2

1. Basis for Allowable Emissions Code: 2. Future Effective Date of Allowable
Other Emissions:

3. Allowable Emissions and Units: 4. Equivalent Allowable Emissions:
0.05% Sulfur 107 Ib/hour 178.5 tons/year

5. Method of Compliance:

Fuel analysis

6. Allowable Emissions Comment (Description of Operating Method):
Maximum hourly rate based on distillate oil-firing in CT at 25°F and full load. Annual
emission rate based on maximum heat input rate of 6,926,500 MMBtu/yr (equivalent to 3,500
hours) of distillate oil-firing of CT at 59°F and full load. Refer to Part B.

Allowable Emissions Allowable Emissions of
1. Basis for Allowable Emissions Code: 2. Future Effective Date of Allowable
Emissions:
3. Allowable Emissions and Units: 4. Equivalent Allowable Emissions:
Ib/hour tons/year

5. Method of Compliance:

6. Allowable Emissions Comment (Description of Operating Method):

DEP Form No. 62-210.900(1) - Form 0637522.3\CT_KFK_COT2-GE7FA.doc
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EMISSIONS UNIT INFORMATION POLLUTANT DETAIL INFORMATION

Section {1] Page [3] of [5]
GE 7FA and Duct Burner Nitrogen Oxides

F1. EMISSIONS UNIT POLLUTANT DETAIL INFORMATION -
POTENTIAL/ESTIMATED FUGITIVE EMISSIONS

(Optional for unregulated emissions units.)

Potential/Estimated Fugitive Emissions

Complete for each pollutant identified in Subsection E if applying for an air construction
permit or concurrent processing of an air construction permit and a revised or renewal
Title V permit. Complete for each emissions-limited pollutant identified in Subsection E if
applying for an air operation permit.

1. Pollutant Emitted: . | 2. Total Percent Efficiency of Control:
NO, :
3. Potential Emissions: - 4. Synthetically Limited?
108.4 Ib/hour 265.7 tons/year MK Yes [INo

5. Range of Estimated Fugitive Emissions {as applicable):
to tons/year

6. Emission Factor: 7. Emissions

Method Code:

Reference: See Part B, Air Permit Application Report. 0

8.a. Baseline Actual Emissions (if required): 8.b. Baseline 24-month Period:

843.3 tons/year From: 5/1/12003 To: 4/30/2005

9.a. Projected Actual Emissions (if required): | 9.b. Projected Monitoring Period:
tons/year (] 5 years [] 10 years -

10. Calculation of Emissions:
Maximum hourly rate based on full-load oil firing in CT and duct burner firing gas at 25°F.
Annual emissions based on an equivalent 8,760 hours of natural gas firing for simpie cycle
operation at full load and 59°F with exhaust gases routed to emergency bypass stack.
Potential annual emissions for combined cycle operation are based on an equivalent
5,260 hours of natural gas firing with maximum heat input rate of 2,598,800 MMBtu/yr for
duct firing at full load and 6,926,500 MMBtu/yr (equivalent to 3,500 hours) of distillate oil-
firing at full load and 59°F. Refer to Part B.

11. Pollutant Potential/Estimated Fugitive Emissions Comment:

See Section 2.0 of Part B and Appendix A for performance at various ambient temperatures
and loads.
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EMISSIONS UNIT INFORMATION POLLUTANT DETAIL INFORMATION
Section [1] Page [3) of [5]

GE 7FA and Duct Burner Nitrogen Oxides
F2. EMISSIONS UNIT POLLUTANT DETAIL INFORMATION -
ALLOWABLE EMISSIONS

Complete if the pollutant identified in Subsection F1 is or would be subject to a numerical
emissions limitation.

Allowable Emissions Allowable Emissions 1 of 1

1. Basis for Allowable Emissions Code: 2. Future Effective Date of Allowable
OTHER Emissions:

3. Allowable Emissions and Units: 4. Equivalent Allowable Emissions:
5 ppmvd @ 15% O, 47.8 Ib/hour 164.9 tons/year

5. Method of Compliance:
CEMS 30-day rolling average

6. Allowable Emissions Comment (Description of Operating Method):
Maximum hourly rate based on natural gas-firing in CT and duct burner at 25°F and full load.
Annual emission rate based on natural gas-firing with a maximum heat input rate of
2,598,800 MMBtulyr of duct firing at 59°F and full load. Refer to Part B

Allowable Emissions Allowable Emissions 2 of 2

1. Basis for Allowable Emissions Code: 2. Future Effective Date of Allowable
OTHER Emissions:

3. Allowable Emissions and Units: 4. Equivalent Allowable Emissions:
10 ppmvd @ 15% O, for CT 108.4 Ib/hour  135.6 tons/year

5. Method of Compliance:
CEMS 30-day rolling average.

6. Allowable Emissions Comment (Description of Operating Method):
Maximum hourly rate based on distillate oil-firing in CT and duct burner(gas) at 25°F and
full load. Annual emission rate based on maximum heat input rate of 6,926,500 MMBtu/yr
(equivalent to 3,500 hours) of distillate oil-firing of CT at 59°F and full load.

Allowable Emissions Allowable Emissions of

1. Basis for Allowable Emisstons Code: 2. Future Effective Date of Allowable
OTHER Emissions:

3. Allowable Emissions and Units: 4. Equivalent Allowable Emissions:
9 ppmvd @ 15% O, 61.8 lb/hour 255.6 tons/year

5. Method of Compliance:
CEMS (see Part B)

6. Allowable Emissions Comment (Description of Operating Method):
For simple cycle operation with emergency bypass stack. Maximum hourly rate based on
natural gas-firing in CT at 25°F and full foad. Annual emission rate based on an equivalent

8,760 hours of operation at 59°F and full load. Refer to Part B

DEP Form No. 62-210.900(1) - Form 06375224 3\CT_KFK_COT2-GE7FA.doc
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EMISSIONS UNIT INFORMATION POLLUTANT DETAIL INFORMATION

Section [1] Page [4] of [5])
GE 7FA and Duct Burner Carbon Monoxide

FL. EMISSIONS UNIT POLLUTANT DETAIL INFORMATION ~
POTENTIAL/ESTIMATED FUGITIVE EMISSIONS

(Optional for unregulated emissions units.)

Potential/Estimated Fugitive Emissions

Complete for each pollutant identified in Subsection E if applying for an air construction
permit or concurrent processing of an air construction permit and a revised or renewal
Title V permit. Complete for each emissions-limited pollutant identified in Subsection E if
applying for an air operation permit.

1. Pollutant Emitted: 2. Total Percent Efficiency of Control:
CcoO
3. Potential Emissions: 4. Synthetically Limited?
142.9 lb/hour 340.1 tons/year MK Yes [JNo
5. Range of Estimated Fugitive Emissions {as applicable):
to tons/year
6. Emission Factor: 7. Emissions
Method Code:
Reference: See Part B, Air Permit Application Report. 0
8.a. Baseline Actual Emissions (if required): 8.b. Baseline 24-month Period:
241.1 tons/year From: 1/1/2001 To: 12/31/2002

9.a. Projected Actual Emissions (if required): | 9.b. Projected Monitoring Period:
tons/year L1 5years [} 10 years

10. Calculation of Emissions:
Maximum hourly rate based on full-load oil firing in CT and duct burner firing gas at 25°F.
Annual emissions based on an equivalent 5,260 hours of natural gas firing with maximum
heat input rate of 2,598,800 MMBtu/yr for duct firing at full load and 6,926,500 MMBtulyr

(equivalent to 3,500 hours) of distillate oil-firing in the CT burner at full load and 59°F.
Refer to Part B.

11. Pollutant Potential/Estimated Fugitive Emissions Comment;

See Section 2.0 of Part B and Appendix A for performance at various ambient temperatures
and loads.
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EMISSIONS UNIT INFORMATION POLLUTANT DETAIL INFORMATION
Section [1] Page [4] of {5]
GE 7FA and Duct Burner Carbon Monoxide
F2. EMISSIONS UNIT POLLUTANT DETAIL INFORMATION -
ALLOWABLE EMISSIONS

Complete if the pollutant identified in Subsection F1 is or would be subject to a numerical
emissions limitation.

Allowable Emissions Allowable Emissions 1 of 2

1. Basis for Allowable Emissions Code: 2. Future Effective Date of Allowable
OTHER Emissions:

3. Allowable Emissions and Units: 4. Equivalent Allowable Emissions:
16.8 ppmvd @ 15% O, 96.8 lb/hour 264.6 tons/year

5. Method of Compliance:
EPA Method 10

6. Allowable Emissions Comment (Description of Operating Method):
Maximum hourly rate based on natural gas-firing in CT and duct burner (gas) at 25°F and
full load. Annual emission rate based on natural gas-firing with a maximum heat input rate

of 2,598,800 MMBtu/yr of duct firing at 59°F and full load. 10 ppmvd at 15% O, for CT only.
Refer to Part B.

Allowable Emissions Allowable Emissions 2 of 2

1. Basis for Allowable Emissions Code: 2. Future Effective Date of Allowable
OTHER Emissions: '

3. Allowable Emissions and Units: 4. Equivalent Allowable Emissions:
21.4 ppmvd @ 15% O, with duct firing. 142.9 Ib/hour 143.9 tons/year

5. Method of Compliance:
EPA Method 10; Initial; Annual >400 hriyr.

6. Allowable Emissions Comment (Description of Operating Method):
Maximum hourly rate based on distillate oil-firing in CT and duct burner (gas) at 25°F and
full load. Annual emission rate based on maximum heat input rate of 6,926,500 MMBtul/yr
(equivalent to 3,500 hours) of distillate oil-firing of CT at 59°F and full load. 17.7 ppmvd at
15% O, for CT only. Refer to Part B. ' ‘

Allowable Emissions Allowable Emissions of
1. Basis for Allowable Emissions Code: 2. Future Effective Date of Allowable
Emissions:
3. Allowable Emissions and Units: 4. Equivalent Allowable Emissions:
Ib/hour tons/year

5. Method of Compliance:

Allowable Emissions Comment (Description of Operating Method):

DEP Form No. 62-210.900(1) - Form 0637522\4.3\CT_KFK_COT2-GE7FA.doc
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EMISSIONS UNIT INFORMATION POLLUTANT DETAIL INFORMATION
Section [1] Page [5] of (5]
GE 7FA and Duct Burner Volatile Organic Compounds

F1. EMISSIONS UNIT POLLUTANT DETAIL INFORMATION —
POTENTIAL/ESTIMATED FUGITIVE EMISSIONS

(Optional for unregulated emissions units.)

Potential/Estimated Fugitive Emissions

Complete for each pollutant identified in Subsection E if applying for an air construction
permit or concurrent processing of an air construction permit and a revised or renewal
Title V permit. Complete for each emissions-limited pollutant identified in Subsection E if
applying for an air operation permit.

1. Pollutant Emitted: 2. Total Percent Efficiency of Control:
VOCs
3. Potential Emissions: 4. Synthetically Limited?
17.1 Ib/hour 47.4 tons/year Yes [JNo

5. Range of Esttmated Fugitive Emissions (as applicable):
to tons/year

6. Emission Factor: 7. Emissions

Method Code:

Reference: See Part B, Air Permit Application Report. 0

8.a. Baseline Actual Emissions {if required): 8.b. Baseline 24-month Period:

19.7 tons/year From: 1/1/2004 To: 12/31/2005

9.a. Projected Actual Emissions (if required): | 9.b. Projected Monitoring Period:
tons/year [] 5 years [ ] 10 years

10. Calculation of Emissions:
Maximum hourly rate based on full-load oil firing in CT and duct burner firing gas at 25°F.
Annual emissions based on an equivalent 5,260 hours of natural gas firing with maximum
heat input rate of 2,598,800 MMBtu/yr for duct firing at full load and 6,926,500 MMBtu/yr

{equivalent to 3,500 hours) of distillate oil-firing in the CT at full load and 59°F. Refer to
Part B.

11. Pollutant Potential/Estimated Fugitive Emissions Comment:

See Section 2.0 of Part B and Appendix A for performance at various ambient temperatures
and loads.
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EMISSIONS UNIT INFORMATION POLLUTANT DETAIL INFORMATION
Section (1] Page [5] of [5]
GE 7FA and Duct Burner Volatile Organic Compounds
k2. EMISSIONS UNIT POLLUTANT DETAIL INFORMATION -
ALLOWABLE EMISSIONS

Complete if the pollutant identified in Subsection F1 is or would be subject to a numerical
emissions limitation.

Allowable Emissions Allowable Emissions 1 of 2

1. Basis for Allowable Emissions Code: 2. Future Effective Date of Allowable
OTHER - Emissions:
3. Allowable Emissions and Units: 4. Equivalent Allowable Emissions:
- 5.7 ppmvd @ 15% O;for CT and HRSG 16.7 Ib/hour 46.8 tons/year

5. Method of Compliance:
EPA Method 25A, Initial performance test only

| 6. Allowable Emissions Comment (Description of Operating Method):

Maximum hourly rate based on natural gas-firing in CT and duct burner at 25°F and full load.
Annual emission rate based on natural gas-firing with a maximum heat input rate of
2,598,800 MMBtulyr of duct firing at 59°F and {fulf load. 3.2 ppmvd at 15% O, for CT only.
Refer to Part B.

Allowable Emissions Allowable Emissions 2 of 2

1. Basis for Allowable Emissions Code: 2. Future Effective Date of Allowable
OTHER Emissions:

3. Allowable Emissions and Units: 4. Equivalent Allowable Emissions:
5.3 ppmvd @ 15% O, for CT and DB 17.1 Ib/hour 13.1 tons/year

5. Method of Compliance:
EPA Method 25A, Initial performance test only

6. Allowable Emissions Comment (Description of Operating Method):
Maximum hourly rate based on distillate oil-firing in CT and duct burner (gas) at 25°F and
full load. Annual emission rate based on maximum heat input rate of 6,926,500 MMBtu/yr
{equivalent to 3,500 hours) of distillate oil-firing of CT at 59°F and full load. Refer to Part B.

Allowable Emissions Allowable Emissions ____ of
1. Basis for AHowable Emissions Code: 2. Future Effective Date of Allowable
Emissions:
3. Allowable Emissions and Units: 4. Equivalent Allowable Emissions;
Ib/hour tons/year

5. Method of Compliance:

6. Allowable Emissions Comment (Description of Operating Method):

DEP Form No. 62-210.900(1) - Form 06375224 1MCT_KFK COT2-GE7FA.doc
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EMISSIONS UNIT INFORMATION
Section [1]
GE 7FA and Duct Burner

G. VISIBLE EMISSIONS INFORMATION

Complete if this emissions unit is or would be subject to a unit-specific visible

emissions limitation.

Visible Emissions Limitation: Visible Emissions Limitation 1 of 1

1. Visible Emissions Subtype:

2. Basts for Allowable Opacity:

VE10 B Rule [1 Other

3. Allowable Opacity:
Normal Conditions: 10 % Exceptional Conditions: 100 %
Maximum Period of Excess Opacity Allowed: 60 min/hour

4. Method of Compliance:
EPA Method 9

5. Visible Emissions Comment:

Rule 62-296.320 (4} {b). Excess emissions. Refer to Part B.

Visible Emissions Limitation: Visible Emissions Limitation of

1. Visibie Emissions Subtype:

2. Basis for Allowable Opacity:

] Rule [J Other
3. Allowable Opacity:
Normal Conditions: % Exceptional Conditions: %
Maximum Period of Excess Opacity Allowed: min‘hour

4. Method of Compliance:

5. Visible Emissions Comment:

DEP Form No. 62-210.900(1) - Form
Effective: 02/02/06
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EMISSIONS UNIT INFORMATION
Section [1]
GE 7FA and Duct Burner
H. CONTINUOUS MONITOR INFORMATION

Complete if this emissions unit is or would be subject to continuous monitoring. -

Continuous Monitoring System: Continuous Monitor 1 of 2

I. Parameter Code: 2. Pollutant(s):
EM NO,
3. CMS Requirement: : (J Rule [] Other

Momtor Information...
Manufacturer: TBD

Model Number: TBD Senal Number: TBD

5. Installation Date: 6. Performance Specification Test Date:

7. Continuous Monitor Comment: ‘
TBD = To be determined. CEM required pursuant to 40 CFR Part 75.

Continuous Monitoring System: Continuous Monitor 2 of 2

1. Parameter Code: 2. Pollutant(s):
0, 0rCO; Oxygen or Carbon Dioxide
3. CMS Requirement: X Rule {] Other

Monitor Information...
Manufacturer: TBD

Mode! Number: TBD Serial Number: TBD

5. Installation Date: 6. Performance Specification Test Date:

7. Continuous Monitor Comment:
Diluent monitor required pursuant to 40 CFR Part 75 for NO, monitoring.
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EMISSIONS UNIT INFORMATION

Section [1]
GE 7FA and Duct Burner

I. EMISSIONS UNIT ADDITIONAL INFORMATION
Additional Requirements for All Applications, Except as Otherwise Stated

1. Process Flow Diagram (Required for all permit applications, except Title V air operation permit
revision applications if this information was submitted to the department within the previous five
years and would not be altered as a result of the revision being sought)

(d Attached, Document ID: Part B [ Previously Submitted, Date

2. Fuel Analysis or Specification (Required for all permit applications, except Title V air
operation permit revision applications if this information was submitted to the department within
the previous five years and would not be altered as a result of the revision being sought)

(K Attached, Document iD: Part B [] Previously Submitted, Date

3. Detailed Description of Control Equipment (Required for all permit applications, except Title
V air operation permit revision applications if this information was submitted to the department
within the previous five years and would not be altered as a result of the revision being sought)
& Attached, Document ID: Part B { ] Previously Submitted, Date

4. Procedures for Startup and Shutdown (Required for all operation permit applications, except
Title V air operation permit revision applications if this information was submitted to the
department within the previous five years and would not be altered as a result of the revision being
sought)

[J Attached, Document ID: [ Previously Submitted, Date

B Not Applicable (construction application)

5. Operation and Maintenance Plan (Required for all permit applications, except Title V air
operation permit revision applications if this information was submitted to the department within
the previous five years and would not be altered as a result of the revision being sought)

(] Attached, Document ID: (] Previously Submitted, Date
B Not Applicable

6. Comphliance Demonstration Reports/Records
{1 Attached, Document ID:
Test Date(s)/Pollutant(s) Tested:

[J Previously Submitted, Date:
Test Date(s)/Pollutant(s) Tested:

[(J To be Submitted, Date (if known):
Test Date(s)/Pollutant(s) Tested:

BJ Not Applicable

Note: For FESOP applications, all required compliance demonstration records/reports must be
submitted at the time of application. For Title V air operation permit applications, all required
compliance demonstration reports/records must be submitted at the time of application, or a
compliance plan must be submitted at the time of application.

7. Other Information Required by Rule or Statute
[ Attached, Document ID: X Not Applicable
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EMISSIONS UNIT INFORMATION
Section [1]
GE 7FA and Duct Burner

Additional Requirements for Air Construction Permit Applications

1.

Control Technology Review and Analysis (Rules 62-212.400(6) and 62-212.500(7),
F.A.C.; 40 CFR 63.43(d) and (e))
[] Attached, Document ID: Part 8 BJ Not Applicable

Good Engineering Practice Stack Height Analysis {Rule 62-212.400(5)(h)6., F.A.C., and
Rule 62-212.500(4)(f), F.A.C))
[J Attached, Document ID: Part B ] Not Applicable

Description of Stack Sampling Facilities (Required for proposed new stack sampling
facilities only)
(X Attached, Document ID: Part B [[] Not Applicable

Additional Reguirements for Title V Air Operation Permit Applications

1.

Identification of Applicable Requirements

[J Attached, Document ID: [ Not Applicable
2. Compliance Assurance Monitoring

[J Attached, Document ID: X] Not Applicable
3. Alternative Methods of Operation

[J Attached, Document ID: J Not Applicable

4. Altemative Modes of Operation (Emissions Trading)

[ Attached, Document ID: - [ Not Applicable

5.

Acid Rain Part Application
[] Certificate of Representation (EPA Form No. 7610-1)
[] Copy Attached, Document 1D: _____
X1 Acid Rain Part (Form No. 62-210.900(1)(a))
[1 Attached, Document [D:____
BJ Previously Submitted, Date:
[J Repowering Extension Plan (Form No. 62-210.900(1)(a)l.)
[] Attached, Document ID:
(] Previously Submitted, Date: __
[] New Unit Exemption (Form No. 62-210.900(1)(a)2.)
(] Attached, Document ID:
[] Previously Submitted, Date:
[] Retired Unit Exemption {Form No. 62-210.900(1)(a)3.)
[1 Attached, Document ID:
[] Previously Submitted, Date:
[J Phase Il NOx Compliance Plan (Form No. 62- 210 900(1)(a)4. )
[ ] Attached, Document ID:
[ ] Previously Submitted, Date
[] Phase Il NOx Averaging Plan (Fonn No. 62-210. 900(1)(3)5 )

[J Attached, Document ID: o D e

[ Previously Submitted, Date: _
[ Not Applicable
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EMISSIONS UNIT INFORMATION
Section [1]
GE 7FA and Duct Burner

Additional Requirements Comment

DEP Form No. 62-210.900(1) — Form 06375224 3\CT_KFK_COT2-GE7FA doc
Effective: 02/02/06 26 : 5/30/2006




PART B




May 2006 - i 063-7522
TABLE OF CONTENTS

1.0 INTRODUCTION. ...ttt et 1-1
2.0 PROJECT DESCRIPTION ..ot 2-1
2.1 Site DESCTIPUOMN ..ottt e 2-1

22 Unit No. 2 RepOWering Project.......ccooeeeiieieiieiieceeeeeees oo 2-1

2.2.1  Shutdown of Existing Unit No. 2 Boiler ... 2-1

222 Proposed Ut ..ot 2-1

2.3 Proposed Source Emissions and Stack Parameters.......................c.cooo 2-3

2.3.1  Shutdown of Existing Unit No. 2......cco.ooooiioreoooo 2-3

232 Proposed UNI .......o.ooiiiniie oo e 2-4

2.4 Stte Layout, Structures, and Stack Sampling Facilities ... 2-7

3.0 AIR QUALITY REVIEW REQUIREMENTS AND APPLICABILITY ...ooovoooooo 3-1
3.1 National and State Aaqs..........ocooeeieiieieeceeee e 3-1

3.2 New Source Review Requirements ... 3-1

3.2.1  General Requirements. ......cccooouomeveeeoceioceeios e e 31

3.22  Nonattainment Rules....... ..o 3.2

33 Emussion Standards..............cooooiiii e 3.3

3.3.t  New Source Performance Standards................................. 3-3

3.3.2  National Emission Standards for Hazardous Air Pollutants..................... .. 3-4

3.33  Florida Rules.......ooooeiiioeeee e 3-4

3.34  Florida Air Permitting Requirements ... 3-4

34 Source AppHEability .........o.oovioceiiereeeeeeee oo 34

3.4.1  Area ClassifiCation.......coovermuevereooeoceoeoeooeee oo 34

342 New Source REVIEW ......ocoovuiiviemooeecooooeeeeoeeeoeeoe 3-5

34.3  Other Clean Air Act Requirements.............................. 3-8

(637522/4 4/Part B.doc 04/10/06

Golder Associates




May 2006 i 063-7522
TABLE OF CONTENTS

1.0 INTRODUCTION oo 1-1
2.0 PROJECT DESCRIPTION ..o e 2-1
2.1 Site Description ... e 2-1

2.2 Unit No. 2 Repowering Project.. ... ..o 2-1

2.2.1 Shutdown of Existing Unit No. 2 Boiler .......oocooooiviiooeoeve 2-1

222 Proposed Unit ...t 2-1

23 Proposed Source Emissions and Stack PArameters............ocoocooovvoovvoroovoveieeeeees 2-3

231 Shutdown of Existing Unit NO. 2. e 2-3

2.3.2 Proposed URit ..o e 2-4

24 Site Layout, Structures, and Stack Sampling Facilities........... U 247

30 AIR QUALITY REVIEW REQUIREMENTS AND APPLICABILITY .................. eereereeas 3-1
3.1 National and State AAqS..........ocooiiiiiiioee et 3-1

3.2 New Source Review Requirements ... oo 3-1

321 General ReqUiTemMents .. ..........oocoooiooriveeeereeoseo oo 3-1

3.2.2  Nonattainment Rules. ... ..o 3.2

33 Emission Standards ..o 3.3

3.3.1 New Source Performance StandardS...........oovovovoeeoe e 33

3.3.2 National Emission Standards for Hazardous Air Pollutants..........oooovvoo.. 3-4

333 Flonida RUIES. ..o e 34

3.3.4  Florida Air Permitting Requirements ..o 34

34 Source Applicability ... 3-4

341 Arca ClassifiCation..........ooii oo 34

342 New Source ReVIEW . ...oooooeii e 3-5

3.43  Other Clean Air Act Requirements.......................oooi oo 3-8

0637522/4 4/Part B

Golder Associates




May 2006 il 063-7522

TABLE OF CONTENTS

LIST OF TABLES

2-1

Estimated Actual Annual PM/PM,,, CO, VOC, Lead and Mercury Emissions for the Existing
Hopkins Unit 2 with Latest AP-42 Emission Factors

2-2 Actual SO, Emissions for the Existing Hopkins Unit 2 Based on CEMS Data

2-3 Actual NO, Emissions for the Existng Hopkins Unit 2 Based on CEMS Data

2-4 Stack, Operating, and Emission Data for the Proposed Hopkins Unit 2 Repowering Project
for Natural Gas-Firing for Baseload Combined Cycle Operations

2-5 Stack, Operating, and Emission Data for the Proposed Hopkins Unit 2 Repowering Project
for Distillate Oil-Firing for Baseload Combined Cycle Operations with Natural Gas Duct
Firing

2-6 Stack, Operating, and Emission Data for the Proposed Hopkins Unit 2 Repowering Project
for Natural Gas-Firing for Baseload Simple Cycle Operations

2-7 Summary of the Maximum Potential Annual Emissions for the Proposed Hopkins Unit 2
Repowering Project

3-1 National and State AAQS, Allowable PSD Increments, and Significant Impact Levels

3-2 PSD Significant Emission Rates

3-3 Maximum Emissions Due to the Proposed Hopkins Unit 2 Repowering Project Compared to
the PSD Significant Emission Rates

34 Summary of Maximum Short-Term Emissions Due to the Proposed Hopkins Unit 2
Repowering Project

LIST OF FIGURES

2-1 Simplified Flow Diagram of the Proposed CT/HRSG and Duct Burner

LIST OF APPENDICES

Appendix A EXPECTED PERFORMANCE AND EMISSION INFORMATION FOR THE

COMBUSTION TURBINE AND DUCT BURNER

0637522/4 4/Pan B Golder Associates




May 2006 1-1 063-7522

1.0 INTRODUCTION

The City of Tallahassee proposes to repower the Arvah B. Hopkins Generating Station Unit No. 2,
located in Leon County, Florida (see Figure 2.1-1 of the Report for the modification to the Site
Certification). The repowering of Unit No. 2 will include the addition of one nominal 188-megawatt
(MW) combustion turbine and the permanent shut down of the fossil fuel steam generator for Unit 2.
The repowering will enhance the City’s electric system reliability and help the City meet the current

forecasts of growth in population and electric demand.

The Arvah B. Hopkins Generating Station is an existing generating facility presently comprised of
two steam electric generating units {(Units 1 and 2), two Westinghouse combustion turbines (CTs)
(referred to as GT-1 and GT -2), and two General Electric (GE) LM6000 CTs (referred to as GT -3
and GT -4). GT -3 and GT -4 began operation in 2005.

The proposed combined cycle unit wilt consist of one GE 7FA CT and associated electric generator,
heat recovery steam generator (HRSG), and the existing steam turbine-electric generator. The unit
will be equipped with a bypass stack that will be used with natural gas firing only. Together, these

facilities are referred to as the “Project””.

The proposed CT will use dry low-nitrogen oxides [(NO,) DLN] combustion technology when
operating on natural gas and water injection for NO, control when operating on distillate fuel oil.
The CT/HRSG will be installed with selective catalytic reduction (SCR) to further reduce emissions

of NO,. The HRSG will be equipped with duct burners that will fire natural gas.

The CT will operate a maximum of 8,760 hours per year. The CT will operate up to an equivalent of
3,500 hours per year on distillate fuel oil at full-load operating. Existing transmission and fuel

supply facilities are adjacent to the proposed location of the new CT.

The Project will be a minor modification to an existing major air pollution source and requires
review under the Department’s air construction permit rules. Because the Project is being
constructed at a certified site under the Florida Power Plant Siting Act (PPSA), a modification to the
site certification is also required. The U.S. Environmental Protection Agency (EPA) and the Florida
Department of Environmental Protection (FDEP) have implemented regulations requiring a

Prevention of Significant Deterioration (PSD) review for new major sources or major modifications

at major sources that increase air emissions above certain threshold amounts. Because the proposed
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modification will not exceed the major modification threshold amounts, the Project is not subject

to PSD review.

Leon County, Florida, has been designated as an attainment or unclassifiable area for all criteria
pollutants [1.¢., attainment: ozone (0,); sulfur dioxide (SO,); carbon monoxide (CO); and nitrogen
dioxide (NO,); unclassifiable: particulate matter with an aerodynamic diameter of 10 microns or less
(PM,y) and lead] and is a PSD Class II arca for PM,y, SO, and NO,. Therefore, the preconstruction

minor modification review will follow regulations pertaining to such designations.

The air permit application is divided into three major sections:

e Section 1.0 is an introduction to the Project.

* Section 2.0 presents a description of the Project, including air emissions and stack

parameters.

» Section 3.0 provides a review of the regulatory requirements applicable to the Project.
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2.0 PROJECT DESCRIPTION

2.1 Site Description

The Arvah B. Hopkins Generating Station consists of approximately 232 acres and is presently
comprised of two steam electric generating units (Units 1 and 2), two Westinghouse CTs (GT -1 and
GT -2), and two GE LM6000 CTs (GT -3 and GT -4). The steam electric units and the CTs use oil,
natural gas, and/or liquefied petroleum gas as fuel. Unit 1, which went into service in 1971, is a
nominal 75-MW unit. Unit 2, which went into service in 1977, is a nominal 238-MW unit. The
existing CT, HC-1, went into service in 1970 and has a nominal generating capacity of approximately
16.5 MW (nominal). The existing CT, GT -2, went into service in 1972 and has a generating
| capacity of approximately 25 MW (nominal). The LM6000 CTs, GT-3 and GT+4, use natural gas
and distillate fuel oil. Both GT-3 and GT-4 went into service in 2005 and have a total generating

capacity of approximately 94 MW (net summer rating).

The plant site is bounded by Geddie Road to the west, CSX railroad to the east, State Road 20 to the
south and U.S. Highway 90. The plant elevation will be approximately 136 feet above mean sea

level (ft-msl). The terrain surrounding the site is gently rolling hills.

2.2  Unit No. 2 Repowering Project

2.2.1 Shutdown of Existing Unit No. 2 Boiler

The City of Tallahassee proposes to repower existing Unit No. 2 with one combined-cycle CT with a
duct bumner. The repowering Project will result in the permanent shutdown of the Unit No. 2 boiler

and replaced with a new combined cycle unit.

2.2.2  Proposed Unit

The proposed CT will be configured as a combined-cycle unit. The combined cycle unit will consist
of one GE Frame 7FA CT with an associated HRSG, and the existing Unit 2 steam turbine-electric
generator. The CT will use DLN combustion technology when firing natural gas and water injection
when firing light oil to minimize NO, formation. SCR will be installed in the HRSG to further
reduce emisstons of NO,. The unit may oﬁerate in simple cycle mode; however, the exhaust gases
wili be routed through the HRSG and SCR system, with the’same emissions ‘achicved as those for the

combined cycle mode. Natural gas and light oil will be used an alternative fuels.
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In the event of a major unplanned forced outage of the HRSG or 1o the steam turbine, the electrical
output associated with the CT would not be available 10 meet system reliability needs without an
alternative to routing steam through the HRSG. To mitigate the system reliability impacts from such
a major unplanned forced outage event, an emergency HRSG bypass system be installed as a part of
the Project. The bypass stack would be physically inoperable during combined cycle operations. To
utilize the bypass stack, the unit would have to be removed from service, a “blanking plate” in the
duct would have to be physically removed, and a HRSG blanking plate would have to be installed.
Since this would be for emergency bypass use only, the bypass stack would not be equipped with a
SCR. During these emergency situations, the City would propose that the unit operate on natural gas
only. Compliance with this mode of operation would be demonstrated using the NO, CEMs without

the SCR operating.

Plant performance for the GE 7FA CT was developed for natural gas and oil at 100-, 75-, and
60-percent load and 25, 59, and 95 degrees Fahrenheit (°F) ambient dry bulb temperatures,
respectively. Nominal part load percentages herein are relative to 100-percent load without

evaporative cooling.

For the CT, the maximum heat input is 1,899 MMBtwhr (HHV) or 1,711 MMBtwhr {LHV} when
firing natural gas (100-percent capacity, 25°F). For fuel oil firing, the maximum heat input is 2,079
MMBuwhr (HHV) or 1,961 MMBtwhr (LHV) (100-percent capacity, 25°F).

The HRSG will be equipped with a duct burner with a maximum heat input of 712 MMBtu/hr (HHV)
when firing natural gas at 59 °F. The duct burner has a maximum heat input of 765 MMBtwhr
(HHV) when firing natural gas at 25°F.

The CT will use DLN combustion technology (when firing natural gas) and water injection (when
firing distillate oil) to minimize NO, formation. SCR will be installed in the HRSG to further reduce

" emissions of NO,.

The SO, emissions will be controlled by the use of low-sulfur fuels. Good combustion practices and
clean fuels wili also minimize potential emissions of PM, CO, volatile organic compounds (VOC),

and other pollutants (e.g., trace metals).

SCR reactors for the unit-will-be-located-in theHRSG to- provide the proper operating tefiperature

range for the required reaction between ammonia and NOx to achieve the proposed emission rate and
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to assure the economical operation of the system. The NO, is reduced by a chemical reaction with
the ammonia in the presence of the catalyst. Ammonia is carried by a diluent and injected into the
exhaust gas upstream of the catalyst modules. The ammonia reacts with NO, on the surface of the

catalyst to form nitrogen and water.

Natural gas is currently available at the Hopkins facility. As such, there will be minimal additional
infrastructure required to support additional natural gas delivery to the site. The Hopkins facility
currently has two existing 10,000 bbl diesel storage tanks and two #6 fuel oil tanks (55,000 bb! and
180,000 bbl). The City plans on converting the 180,000 bbl tank to diesel storage. The existing
diesel storage tanks and the converted #6 fuel oil tank will be used for the Project, and no new fuel

oil tanks will be required.

2.3 Proposed Source Emissions and Stack Parameters

2.3.1 Shutdown of Existing Unit No. 2

The permanent shutdown of the Unit No. 2 boiler will result in emission reductions. These emission
reductions are used in the netting analysis for determination of PSD applicability of the Project (see

Section 3.0).

To determine the bascline past actual emissions for the existing Unit No. 2, the highest emissions
over a consecutive 24-month period in the last 5 years were utilized. This analysis was conducted on
a pollutant-by-pollutant basis and is presented iq Tables 2-1 through 2-3. The PM/PM,o, CO, VOC,
and lead emissions are presented in Table 2-1 and are based on fuel usage from the annual operating
reports (AORs) reported to the FDEP and the latest AP-42 emission factors for natural gas and fuei
oil combustion. These data are presented from 2001 to 2005 and are based on annual emissions
estimated for each calendar year. The SO; and NO, emissions are presented in Tables 2-2 and 2-3,
respectively, and are based on data recorded by the continuous emission monitor system (CEMS).
These data are presented on a monthly basis from March 2001 to February 2006 since the CEMS

data are available monthly.

For PM/PM,o, VOC, lead, and mercury emissions, the highest annual average emissions occurred
over the 24-month period from 2004 to 2005. For CO emissions, the highest annual average
emisstons occurred over the 24-month period from 2001_to_2002. For SO,.emissions,-the_highest. _
annual average emissions from the CEM data occurred over the 24-month period from February 2004

to January 2006. For NO, emissions, the highest annual average emissions from the CEM data
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occurred over the 24-month period from May 2003 to April 2005. The annual average emission rates

for those years were used to represent the actual annual average emissions for those pollutants.

2.3.2  Proposed Unit
The maximum estimated hourly emission rates of regulated pollutants for combined cycle operation

for the CT/HRSG with and without the duct burmer when firing natural gas and distillate oil at
baseload conditions are presented in Tables 2-4 and 2-5, respectively. The maximum estimated
hourly emission rates when the CT is firing distillate oil and the duct burner is firing natural gas are
also presented in Table 2-5. The same emission rates will be achieved during simple cycle operation
when the exhaust gases are routed through the HRSG and SC.R system. The maximum estimated
hourly emission rates of regulated pollutants for simple cycle operation when the exhaust gases are
routed through the emergency bypass stack, instead of the HRSG and SCR system, are presented in
Table 2-6. Only natural gas will be fired when the emergency bypass stack is used. The primary
pollutants emitted by the CT/HRSG will be NO,, CO, SO, PM, and VOC.

The "maximum estimatéd hourly emission rates and exhaust information representative of the
CT/HRSG and duct burner were determined using the manufacturer's information for the equipment
proposed for the Project. The design parameters were provided for operating loads of
~ 100- {baseload), 75-, and 60-percent capacity and for émbient temperatures of 25, 59, and 95°F,
respectively.  The performance and emissions data for the operating conditions are given in
Appendix A for turbine inlet temperatures of 25, 59, and 95°F and various operating conditions

(100-percent load and low-load operation applicable for the CT).

As shown in Tables 24 through 2-6, the maximum short-term emission rates [pounds per hour
(Ib/hr)] for base load conditions occur at 25°F operations when the CT has the greatest output and

greatest fuel consumption.

The maximum potential annual emissions for the repowered unit are presented in Table 2-7. Annual
emissions were based on emissions expected for baseload and ambient temperatures of 59°F. The
maximurm annual emissions are based on the range of operations that could occur with operating the
“CT on natural gas and distillate oil and the CT, operating with the duct burners firing natural gas. In

addition, the maximum annual emissions were estimated for the CT operating in simple cycle mode

- with the exhaust to an emergency.bypass stack-(bypass-stack-would-not be equipped with-a SCRy———
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The annual operation of the repowered unit will be limited so that the net emission increase of all
pollutants will be less than the PSD significant emission rates. The allowable annual operation was
determined from an analysis of the emissions for various operating scenarios. These scenarios are
reflected in the range of operating hours and fuels (natural gas and distillate oil} shown in Table 2-7
for CT operating alone and the CT operating with maximum duct firing. The operating envelope

being proposed consists of four parts that are discussed below:

1. CT opefation mode when firing natural gas in combined cycle or simple cycle mode with
the exhaust gases routéd through the HRSG and SCR system is not limited (see Operating
Scenarios A and E in Table 2-7). CT operation in simple cycle mode with the emergency
bypass stack will be limited to natural gas firing. The emissions during this operational
mode are not higher than those in the combined cycle mode for any pollutant except for
NO,. NOy emissions in this mode are not limiting based on the netting analysis described
in Section 3.0 and shown as Operating Scenario E in Table 2-7.

2. Duct firing with natural gas is proposed to be limited to 2,598,800 MMBw/yr (HHV),
which is equivalent to 3,650 hours at the maximum duct firing rate of 712 MMBtwhr (see
Operating Scenario B).

3. The maximum amount of distillate oil firing in the CT is proposed to be limited to
6,926,500 MMBtu/yr, which is equivalent to 3,500 hours at full load as shown in Table 2-7

as Operating Scenarios C and D.

The potential annual emissions are based on the 59°F turbine inlet temperature at 100-percent load
condition, which is conservative since the annual average temperatures for the Tallahassee area are
slightly higher than 70°F. Higher turbine inlet temperatures result in lower turbine performance and
lower mass emissions. The conservative nature of the turbine inlet temperature combined with a
100-percent capacity factor (i.e., 8,760 hours per year at full load) result in worst-case emissions

estimates.

Emission factors for hazardous air pollutants (HAPs) were evaluated based on the revised AP-42
emission factors, the EPA Combustion Turbine Emissions Database, and the CT Maximum
Achievable Control Technology (MACT) standards. The HAP emissions are based on emission
factors from the April 2000 revision of EPA’s AP-42 emission factors for large stationary CTs.

Summaries of the emission factors and emissions for light oil-firing and gas-firing are presented in

Appendix A.
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The MACT standard in 40 CFR, Subpart YYYY, is potentially applicable to the Project. The HAPs
emissions from the Project will be less than 10 tons per year (TPY) for any single HAP and less than
25 TPY for all HAPs. However, the Hopkins Plant is a major source of HAP emissions since
emissions exceed 10 TPY of a single HAP and exceed 25 TPY for all HAPs and will remain a2 major
source of HAPs after the repowering project. Since low-sulfur light oil is proposed to be fired in the
proposed CT, the proposed CT is defined as “stationary diffusion flame oil-fired combustion
turbines” under the Subpart YYYY requirements. The Project, combined with two other CTs at the
. Hopkins facility, would have the potential for an aggregate total potential of 1,000 hours or more of
oil fiing during any calendar year. Actual applicability of Subpart YYYY is based on actual oil fuel
used in a calendar year. The proposed Project will be required to demonstrate compliance with the
CT MACT of 91-parts per billion by volume, dry (ppbvd) formaldehyde, corrected to 15-percent
oxygen, if the aggregate 1,000 hours per year is exceeded. Based on the applicability of
Subpart YYYY, compliance will be determined upon initial operation and annually (40 CFR Part 63,
Section 63.6120, Table 3).

An emission factor for toluene of 33 pounds (ib)/10'* British thermal units (Btu) for natural gas
firing, was developed from the data in the EPA Combustion Turbine Emissions Database. This
factor is based on the median value for loads greater than 80 percent. Similar to formaldehyde
emission factors, there are no confirmed test data of toluene emissions from F Class turbines. The
recent EPA emission factor, which is based on much smaller turbines than those proposed for the
Project, suggests toluene emissions from gas turbines of 130 1b/10"” Btu when firing natural gas at
loads greater than 80 percent. For all loads, the average and median EPA factors are 94 and
19 1b/10" Btu, respectively. Since the median emission factor is about 4 to 5 times lower than the
average factor, this clearly points to the large range in toluene emissions and how the individual CT

charactenstics can influence the results.

The emission factors for many of the other HAPs were developed by EPA in a manner similar to
toluene. For these HAPs, fewer data are available and are also considered not representative of state-
of-the-art DLN combustion systems. The use of AP-42 emission factors for HAPs is considered to
provide conservative estimates of emissions.

The GE 7FA CT with SCR will experience excess emissions during the short startup and shutdown

periods for NO, and may experience excess emissions for other pollutants. The conservative turbine

inlet temperature combined with the assumption of 100-percent capacity factor provides maximum
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potential emissions that would envelope operation including any excess emissions from startups and

shutdowns.

2.4 Site Layout, Structures, and Stack Sampling Facilities

A site plan of the proposed Project is presented in Figure 2.1-2 (see the Report for the modification
to the Site Certification) and a process flow diagram is presented in Figure 2-1. Stack sampling

facilities will be constructed in accordance to Rule 62-297.310(6), F.A.C.
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TABLE 2-1

063-7522

ESTIMATED ACTUAL ANNUAL PM/PM,q, CO, YOC, LEAD, AND MERCURY EMISSIONS
FOR TIIE EXISITNG HOPKINS UNIT 2 WITH LATEST AP-42 EMISSION FACTORS

Emissions
- Maximom
Poliutant Units 2001 2002 2003 2004 2005 2-year Period
| Emissions
PM TPY 322 26.3 111.1 126.2 146.5 136.3
PM,, TPY 243 20.2 79.2 90.4 1047 97.5
cO TPY 2338 248.4 1812 252.8 194.1 241.1
vOC TPY 163 17.0 16.6 P 17.7 19.7
Lead TPY 0.0046 0.0040 0.017 0.019 0.018 0.019
Mercury TPY 0.00032 0.00026 0.00127 0.00140 0.00135 0.0014
Residual Qil (Grade 6)°
PM TPY 272 209 108.2 121.8 143.4
PM,, TPY 19.3 14.8 76.4 86.0 1016
CO TPY 11.0 8.4 54.5 59.1 57.8
vOC TPY 1.7 1.3 8.3 9.0 88
Lead TPY 0.0033 0.0025 0016 0.018 0.017
Mercury TPY 0.00025 0.00019 0.00123 0.00134 0.00131
S content percent i 1 073 077 I
Fuel usage 1,000 galiyr 4,383.20 3,367.20 21,799.0%8 23,658.40 23,109.50
Natural Gas ®
PM TPY 5.0 5.4 2.9 4.4 31
PM,, TPY 5.0 3.4 29 44 31
CcO TPY 2229 2399 1267 193.7 136.3
vOC TPY 14.6 15.7 8.3 12.7 89
Lead TPY 0.0013 0.0014 0 DGO8 0.0012 0.0008
Mercury TPY 0.00007 0.00007 000004 0.00006 0.00004
Fuel usage million cubic fi/yr 5,306.81 5,712.80 3,016.04 4.601.60 3,245.20

* Emission factors for residual fuel oil (AP-42, Section 1.3, 9/98)

PM
PMy,
(0]
vOC
Lead
Mercury

Ib/1,000 gal
Ib/1,000 gal
1b6/1,000 gal
16/1,000 gat
16/1,000 gat
1b/1,000 gal

(9.19x §)+ 322

5.9x [{1.12x S) + 0.37]
5.0

0.76

0.00151

0.000113

* Emission factors for naturat gas (AP-42, Section 1.4, 3/98)

PM
PMy,
co
VOC
Lead

~  Mercury.

0637522/4.4/7F A -Emissions COT rem2 kik 5-12.xks
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Ib/mmct.
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0.0005
-0.000026 —— — -
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TABLE 2-2
ACTUAL SO, EMISSIONS FOR THE EXISTING HOPKINS UNIT 2
BASED ON CEMS DATA
50, Emissions
Tons/year (TPY)
Tons/moath (TPM) Average 24 months
Year Month Oil Gas TOTAL Coasecutive

Maximum 438 1642
2001 Mar 0 0 0 NA
Apr 0 0.06 0.06 NA

May 0 0.28 0.2%8 NA

TJun 0 0.27 0.27 NA

Jul 0 0.31 0.3 Na

Aug 15.93 0.28 16.21 NA

Sep 13.64 0.23 £3.87 NA

Oct o 0 0 NA

Nov Q 0 i) NA

Drec 0 .03 0.03 NA

2002 Jan 316.95 0.07 37.02 NA
Feb 0 1] 1] NA

Mar 4] 0.03 0.03 NA

Apr 4] 0.22 .22 NA

May 87.61 0.13 87.74 NA

Jun 442 0.22 4.64 NA

Jul 0 0.26 0.26 NA

Aug 0 0.26 0.26 NA

Sep 49 0.2 5.1 NA

Oct 51 44 0.07 5151 NA

Nov 24.64 Q.17 24 .81 NA

Dec 0 0.18 1R NA

2003 Jan 90.14 0.07 50.21 NA
Feb 23 0.01 2.32 168

Mar 84.51 0.11 f4.62 210

Apr 0 0.03 0.03 210

May 189.66 0.08 189.74 305

Jun 181.58 0.09 181.67 395

Jul 183.92 0.1 184.02 487

Aug 212.51 0.08 212.59 585

Sep 1128 0.14 112.94 615

Oct 5911 02 59.31 665

Nov 0 0.01 9.01 665

Dec 194.67 0.02 194.69 762

004 Jan 1353 0.04 13534 311
Feb 70.44 0.16 70.6 846

Mar 84.04 017 84.21 889

Apr 66.43 017 66.6 922

May 123.79 019 123,98 940

Jun 134.84 0.t6 135 1005

Jul 155.65 0.12 155.77 1083

Aug 170.1 0.1t 170.21 1168

Sep 183.31 0.08 183.39 1257

Oct 194.54 0.09 194.63 1328

Nov 44.04 0.08 44.12 1318

Dec 128.77 0.03 128.8 1402

2005 fan 115.66 0.02 115.68 1415
Feb 150.79 0.0 150.8 1489

Mar 29.15 0.0 29.16 1462

Apr 265.29 0 265.29 1594

May 127 0.21 12.91 1506

Jun 34.93 0.18 3511 1433

Jul 101.54 0.18 101.72 1391

Aug 276.69 0.09 276.78 1424

Sep 103.71 0.14 103.85 1419

Oct - - 97.0 1438

Nov - - 297 1453

- - —— - Dec. . - - - - 4384 - C e I5— — e ——

2006 Jan 270.2 1642
Feb - §4.2 tet4
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TABLE 2-3

ACTUAL NO, EMISSIONS FOR THE EXISTING HOPKINS UNIT 2

BASED ON CEMS DATA

NO, Emissions

Tons/year (TPY)

Tons/month (TPM) Average 24 months
Year Month TOTAL Consecutive

Maximum 131 843
Mar 0.00 NA

Apr 22.43 NA

May 91.98 NA

Jun 83.45 NA

Jul 99.49 NA

Aug 131.33 NA

Sep 16.79 NA

Oct 0.93 Na

Nov 0.00 NA

Dec 7.62 NA
2002 Jan 36.00 NA
Feb 0.00 NA

Mar 11.55 NA

Apr 39.18 NA

May 71.81 NA

Jun 56.04 NA

Tl 73.79 NA

Aug 75.77 NA

Sep 60.50 NA

Oct 39.19 NA

Nov 45.23 NA

Dec 3012 NA
2003 Jan 52.94 NA
Feb 3.40 582

Mar 52.18 608

Apr 372 59%

May 76.00 591

Jun 96.32 597

Jul B8.72 592

Aug 99.95 576

Sep 79.38 580

Oct 72.05 616

Nov 1.3t ol6

Dec 8119 653

2004 Jan 60.74 666
Feb 60.16 696

Mar 79.11 729

Apr 78.72 719

May 124.15 745

Jun 104.1§ 768

Jul 79.76 771

Aug 79.86 773

Sep B5.54 185

Oct 95.74 814

Mov 24.06 303

Dec 44.57 810

2005 Jan 48.16 808
Feb 47.05 830

Mar 10.67 809

Apr 12,16 843

May 44.70 828

Jun 46 56 203

Jul 81.39 799

Aug 11419 806

Scp 46 83 70

Oct 2.07 7535

Nov 0.61 o 155
Dec 1410 T 721

2006 Jan 1.32 691
Feb 0.67 662
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TABLE 14
STACK, OPERATING, AND EMISSION DATA FOR THE PROPOSED HOPKINS UNIT 2 REPOWERING PROJECT
FOR NATURAL GAS-FIRING FOR BASELOAD COMBINED CYCLE OPERATIONS
Natural Gas-Firing®
CT Onty CT with Duct Burper on Gas
Parameter Units 25°F 59 °F 95 °F 25°F 59°F 95 °F
mbustion Turbine Performance
Net power output (MW} MW 187.8 174.4 160.3 187.8 174.4 160.3
Net heat rate BtwkWh, LHV* 9,110 927G 9,495 9,110 9.270 9,495
BtwkWh, HHV 10,112 10,290 10,539 10,112 10,290 10,539
Heat Input MMBw/he, LUV 1,711 1,617 1,522 1,71 1617 1,522
MMBtwhr, HHV 1,899 1,795 1,689 1,899 £, 795 1,689
Relative Humidity % 87 7% 50 87 78 50
Fuel heating value Beuw/b, LHV 20,714 20,714 20,714 20,714 20,714 20,714
Buwib, HHY 22,993 22993 22,993 22,993 22,993 22,993
Duct Bumer
Heat Inpul MMBiwhr, LHV 0.0 0.0 0.0 765 712 663
MMDBuwhr, HHV 0.0 0.0 .0 689 641 597
CT/HRSG Stack Data
Height ft 150 130 150 150 150 150
Diameter fi 18 18 18 18 18 18
100 Percent Load
Temperature (°F) F 203 202 201 189 188 190
Velocity {ft/sec) fi/sec 70.9 67.0 63.2 70.4 66.5 63.0
Maximum_Hourly Emissions
50, ib/hr 10.47 9.90 9.32 14.7 138 13.0
PM/PM,, Ib/he 1 1.0 10.9 211 20.3 19.6
NO, Ib/hr 34.3 324 305 47.8 350 42.2
ppmvd @ 15% O, 5 5 5 5 5 5
co Ib/hr 41.7 39 36.2 96.8 90.3 839
ppmvd i20 12.0 120 28.6 285 28.6
ppmvd @ 15% O, 10.0 39 97 16.8 16,7 16.5
VO (as methane) lb/hr 7.52 712 6.72 16.70 15.66 14.67
ppimvw 3.50 3.50 3.50 8.64 5.66 8.76
ppmvd @ 15% O, 315 116 36 5.67 5.7 580
Lead ib/hr NA NA NA - NA NA NA
Sulfuric Acid Mist Ib/hr 1.05 0.99 Q.93 1.89 1.77 1.66

* Refer to Appendix A for detailed information on basis of pollutant emission rates and operating data.
Includes simple cycle operation with exhaust gases routed to the HRSG and SCR system.

Source: GE, 2006.
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TABLE 1-5
STACK, OPERATING, AND EMISSION PATA FOR THE PROPOSED HOPKINS UNIT 2 REPOWERING PROJECT
FOR DISTILLATE OIL-FIRING FOR BASELOAD COMBINED CYCLE OPERATIONS WITH NATURAL GAS DUCT FIRING
Distiliate Oil-Firing *
CT Only CT with Duct Burner on Gas
Parameter Units 25°F 59 °F 95 °F 25°F 59 °F 95°F
ombust ing Performance ) .
Power output (MW) MW 198.9 187.9 172.4 198.9 1879 172.4
Heat rate Biu/xWh, LHV 9,860 9,935 10,090 9,860 9,935 10,090
Bru/kWh, HIV 10,452 10,531 10,695 10,452 10,5314 10,695
Heat Input MMBuuhr, LHV 1,961 1,867 1,740 1,961 1,867 1,740
MMBiwhr, HHV 2,079 1,979 1,844 2,079 1,979 1,844
Relative Humidity % 87 78 50 87 78 50
Fuel heating value Biuwtb, LiTV 18,300 18,300 18,300 18,300 18,300 18,300
’ Biwlb, HHV 19,398 15,398 19,398 19,398 19,398 19,398
Duct Bumner
Heat Input MMBw/hr, LHV 0.0 090 0.0 765 712 663
MMBu/hr, HHY 0.0 0.0 0.0 689 641 597
CTMHRSG Stack Data
Height fl 150 150 150 150 150 150
Diameter ft 18 18 18 I8 18 18
1 ercent
Temperature (oF) F 248 248 247 206 204 201
Velocity (ft/sec) ft/sec 79.5 5.0 703 758 71.4 66.6
Maximum Hourty Emissions
50, ib/hr 107 102 95 11t 106 99
PM/PM |, Ib/hr 387 316 36.2 48.7 47,0 44.9
NOx Ib/hr 81.4 71.5 722 t08.4 102.6 95.6
ppmvd @ 15% 02 10.0 109 10.0 10.0 10.0 10.0
cO Ib/hr 87.8 82.2 76.1 142.9 1334 123.8
ppmvd 250 5.0 25.0 419 3 41.9
ppmvd @ 15% G2 17.7 17.4 17.3 214 21.2 211
VOC (as methane) Ib/hr 7.89 7.46 6.99 171 16.0 14.9
ppmvw 15 35 35 7.6 1.5 7.5
ppimvd @ 15% 02 28 2.8 28 5.2 52 5.3
Lead Ib/hr 0.029 0028 0.026 0.029 0.028 0.026
Sulfuric Acid Mist lb/hr 214 20.4 19.0 223 212 19.7

* Refer to Air Construction Permit Application {Appendix 10.1.5) for detailed information on basis of pollutant emission rates and opcraling data.
Encludes simple cycle operation with exhaust gases touted to the HRSG and SCR system.

Source; GE, 2006
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TABLE 2-6
STACK, OPERATING, AND EMISSION DATA FOR THE PROPOSED HOPKINS UNIT 2 REPOWERING PROJECT
. FOR NATURAL GAS-FIRING FOR BASELOAD SIMPLE CYCLE OPERATIONS
Natural Gas-Firing"
CT Only
Parameter Units 15 °F 59 °F 95 °F
ombustion ing Performance
Net power output (MW) MW 187.8 174.4 160.3
Net heat e : Btu/kWh, LHY 2,110 9,270 9,495
BtwkWh, HHV 10,112 10,290 10,539
Heat Input MMBtwhr, LHV 1,711 1,687 1,522
MMBtu/hr, HHV 1,899 1,795 1,689
Relative Humidity % 87 78 50
Fuel heating value Buww/lb, LHV 20,714 20,714 20,714
B/, HHV 22,993 22,993 22,993
/) tac| ta
Height il 150 150 150
Diameter ft 18 18 18
190 Percent Load
Temperature (°F} °F 1,081 . 1,114, 1,144
Velocity (R/sec) fi/sec 164.9 159.4 153.3
Maximum Hourly Emissions
S0, lb/hr 10.5 %.90 9.32
PM/PM,, Ib/hr 9.0 9.0 9.0
. NO, Ib/hr 61.8 58.4 55.0
. ppwd @ 15% 02 9.0 9.0 9.0
Cco ’ Ib/hr 41.7 391 36.2
ppmvd 12.0 12.0 12.0
ppmvd @ 15% G2 10.0 9.9 9.7
VOC (as methane) b/hr 7.52 7.12 6.72
ppmyvw 3.50 350 3.50
ppmvd @ 15% 02 315 316 316
Lead Ib/hr NA NA NA
Sulfuric Acid Mist Ib/hr 1.05 0.99 0.93

* Refer 10 Appendix A for detailed information on basis of pollutant emission rates and operating data.

Source: GE, 2006.
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TABLE 2-7
SUMMARY OF MAXIMUM POTENTIAL ANNUAL EMISSIONS
; FOR THE PROPOSED HOPKINS UNIT 2 REPOWERING PROJECT

Maximum Potential Annuai Emissions (TPY)
for CT and Duct Burner Operating Scenarios *

Pollutant, A B C D E
SO, 43 51 211.7 211.7 43.4
PM 48 65 111.8 111.8 394
PM, 48 65 111.8 111.8 . 394
NO, 142 165 244 266 256
co 171 265 340 340 171
VOC (as methane) 31.2 46.8 47.4 47.4 31.2
Sulfuric )I\cid Mist 4.3 5.8 397 39.7 43
Lead . 0.C0E+00 0.00E+00 4.85E-02 4 85E-02 0.00E+00
Mercury | 0.00E+00 0.00E+00 4.16E-03 4.16E-03 0,00E+00

I

* Based on ;the following hours of operation for each operating scenario:

! A B C D E

bin tion
CT, natural; gas-firing 8,760 5,110 1,610 5,110 0
CT and dugt burner, natural gas-firing 0 3,650 3,650 150 0
CT, fuel oi}-ﬁring (o] . 0 3,500 0 0
CT, fuel oi%-ﬁring; duct burner, natural gas-firin 0 0 ¢ 3,500 0

1 i tion
CT, natural gas-firing 0 0 0 0 8,760
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COMBINED CYCLE OR SIMPLE CYCLE
! EXHAUST TO HRSG AND SCR
BASELOAD OPERATION oL
AMB1IENT TEMPERATURE OF 59°F (with duct firing on gas) {with duct firing on gas)
' 1,016,100 ACFM 1,090,210 ACFM
‘ 66.5 fi/sec 71.4 fisec
' 188°F 204°F
NATURAL GAS FUEL OIL
\ 1,795 x 108 Btwhr 1,979 x 106 Btwhr
\ {HHV) OV (HHWY)
FROM CONDENSER
| OR STEAM CYCLE — |
: EMERGENCY
i BYPASS STACK
AR EXHAUST (natural COMBINED
) gas only) CYCLE
3 " DUCT BURNER EXHAUST
{ 4 A
5 j NATURAL GAS-FIRED '
: COMBUSTOR | 712 x 108 Btu/hr (HHV) :
W :
‘r |
ELECTRICITY «+— GENERATOR :
|
| \_\
h 4
_ GAS TURBINE Heat Recovery
i (10F 1) Steam Generator
| — (HRSG)
(1 of 1)
Figure 2-1 I
Process Flow Diagram Process Flow Legend > Ty o
Baseload Operation, Ambient Temperature of 53°F Solig/Liquid ———— £ ‘A]_,LA]-{ASSEE
Unit No. 2 Repowering Project Gas —————p =
0837522/4.4/Figure 2-1.vsd
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3.0 AIR QUALITY REVIEW REQUIREMENTS AND APPLICABILITY

The following discussion pertains to the federal, State, and local air regulatory requirements and their
applicability to the Hopkins Unit 2 Repowering Project. These requirements must be satisfied before

the proposed facility can begin operation.

3.1 National and State Aaqs

Thercxisting applicable national and State of Florida local AAQS are presented in Table 3-1.
Primary national AAQS were promulgated to protect the public health with an adequate margin of
safety, and secondary national AAQS were promulgated to protect the public welfare from any
known or anticipated adverse effects associated with the presence of pollutants in the ambient air.
Areas of the country in compliance with AAQS are designated as attainment areas. New sources to

be located in or near these areas may be subject to more stringent air permitting requirements.

3.2 New Source Review Requirements

3.2.1 General Requirements

. Under federal and State of Florida PSD review requirements, alt major new or modified sources of
air pollutants regulated under the Clean Air Act (CAA) must be reviewed, and a pre-construction
permit issued. Florida’s State Implementation Plan (SIP), which contains PSD regulations, has been

approved by EPA; therefore, PSD approval authority has been granted to FDEP.

A “major facility” is defined as any one of 28 named source categories that have the potential to emit
100 TPY or more or any other stationary facility that has the potential to emit 250 TPY or more of
any pollutant regulated under CAA. “Potential to emit” means the capability, at maximum design

capacity, to emit a pollutant after the application of control equipment.

PSD review is used to determine whether significant air quality detertoration will result from the new
or modified facility. The State of Florida’s PSD regulations are found in Rule 62-212.400, F.A..C.
Major new facilities are required to undergo the following analysis related to PSD for each pollutant

emitted in significant amounts (see Table 3-2):

0637522/4.4/Pan B Golder Associates
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I Control technology review,

2. Source impact analysis,

3. Adir quality analysis {monitoring),
4, Source information, and

5. Additional impact analyses.

In addition to these analyses, a new facility also must be reviewed with respect to GEP stack height

regulations.

For new minor sources or minor modification made at a major source, the new source review
requirements under the PSD regulations do not apply. Instead, an air construction permit must be
obtained under the general preconstruction review requirements in Rule 62-212.300, F.A.C., and for
units added at a certified site for which conditions of certification are issued under the Power Plant

Siting Act.

EPA has promulgated regulations providing that certain increases above an air quality baseline
concentration level of 50, PM,,, and NO; concentrations that would constitute significant
deterioration. The EPA class designations and allowable PSD increments are presented in Table 3-1.
The State of Florida has adopted the EPA class designations and aliowable PSD increments for SO,
PM,o, and NO,.

Because this Project will be a minor modification at a major source, the new source review
requirements under the PSD regulations do not apply. As a result, the Project will not be required to
undergo PSD review. The Project is still obligated to comply with FDEP regulations in submitting

an air construction permit application.

3.2.2 Nonattainment Rules

FDEP has nonattainment provisions (Rule 62-212.500, F.A.C.) that apply to all major new sources
facilities located in a nonattainment area. In addition, for major facilities that are located in an
attainment or unclassifiable arca, the nonattainment review procedures apply if the source or
modification is located within the area of influence of a nonattainment area. The Hopkins Plant is
located in Leon County, which is classified as an attainment or unclassifiable area for all criteria

pollutants. Therefore, nonattainment new source review requirements are not applicable.
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3.3 Emission Standards

33.1 New Source Performance Standards

The NSPS are a set of national emission standards that apply to specific categories of new sources.
As stated in the 1977 CAA Amendments, these standards “shall reflect the degree of emission
limitation and the percentage reduction achievable through application of the best technological
system of continuous emission reduction the Administrator determines has been adequately

demonstrated.”

The Hopkins Unit 2 Repowering Project will be subject to one or more NSPS. The following

sections describe NSPS potentially applicable to the project.

Combustion Turbine

The existing applicable federal New Source Performance Standards (NSPS) for the combustion
turbine are those promulgated by EPA for stationary gas turbines. These NSPS (40 CFR Part 60,
Subpart GG) establish emission-limiting standards for NO, and SO,. The applicable NSPS are:

e NO, - 75 ppmvd corrected to 15-percent O; and heat rate plus adjustment o fuel-
bound mitrogen, and

e SO, - no more than 0.8-percent sulfur in the fuel.

However, on February 18, 2005, EPA proposed new NSPS for Stationary Combustion Turbines that
will commence construction after February 18, 2005. These NSPS, Subpart KKKK, eventually will
replace Subpart GG and Da for combustion turbines in combined cycle mode with duct bumers.
When finalized, the Subpart KKKK requirements will supersede the Subpart GG requirements and
apply to units with a gross capacity of greater than 1 MW. The proposed Subpart KKKK
requirements that would apply to the Project when finalized by EPA are applicable to combustion
turbines greater than 30 MW. The NOx enussions are limited to 0.39 1b/MW-hr for gas-firing and
1.2 Ib/MW-hr for light oil firing. Based on a typical simple cycle CT efficiency, these emission rates
are approximately equivalent to 10 ppmvd corrected to 15-percent O, when firing natural gas and 30
ppmvd corrected to 15-percent O2 when firing light oil. For SO, emissions, the proposed Subpart
KKKK requirements limit emissions to 0.58 1b/MW-hr or a fuel sulfur content of 0.05 percent.

“There are no emission limits in Subpart KKKK for particulate matter.

0637522/4 4/Pant B Golder Associates
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Duct Burner

The applicable federal NSPS for the duct bumner are those promulgated by EPA on February 27, 2006
under 40 CFR Part 60, Subpart Da, for electric utility steam generating units capable of combusting
more than 250 MMBtuw/hr of fossil fuel for which construction is commenced after September 18,
1978. EPA finalized new NSPS for these units that establish emission-limiting standards for PM,
NO, and SO, (PM- 0.015 lb/MMBtu; NO,- 1.0 Ib/MW-hr; SO,- 1.4 Ib/MW-hr, regardless of the type
of fuel burned). However, HRSG and duct bumners subject to the proposed NSPS, Subpart KKKK,
would be exempt from the requirements of NSPS, Subpart Da.

3.3.2 National Emission Standards for Hazardous Air Pollutants

As discussed in Section 2.3, EPA has promulgated MACT standards for combustion turbines. The
’MACT standard limits formaldehyde emissions to 91 ppbvd corrected to 15-percent Q,, which is
equivalent to about 220 1b/10'? Btu when firing natural gas and about 240 1b/10'? Btu when firing
light oil (see Appendix A). The MACT standard could potentially apply to the Project, if during any

calendar year oil use exceeds an aggregate of 1,000 hours for all turbines on the site.

3.3.3  Florida Rules

The FDEP has adopted the EPA NSPS by reference in Rule 62-204.800(8): Subsection (b)39 for
stationary gas turbines and Subsection (b)2 for the duct burners. Therefore, the facility is required to
meet the same emissions, pcrfonnaﬁce testing, monitoring, reporting, and record keeping as those
described in Subsection 3.3.1. FDEP periodically updates the NSPS that are adopted by reference.
FDEP has authority for implementing NSPS requirements in Florida.

3.3.4 Florida Air Permitting Requirements

The FDEP regulations require any new source to obtain an air permit prior to construction, Minor
modifications to major sources must comply with NSPS, National Emission Standards for Hazardous
Air Pollutants (NESHAP), Permit to Construct, and Permit to Operate. The requirements for
construction permits and approvals are contained in Rules 62-4.030, 62-4.050, 62-4.210, and
62-210.300(1), F.A.C. Specific emission standards are set forth in Chapter 62-296, F.A.C.

3.4 Source Applicability

34.1 Area Classification- - - e e — -

The Project is located in Leon County, which has been designated by EPA and FDEP as an

attainment area (includes unclassifiable) for all criteria pollutants. Leon County and surrounding
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counties are designated as PSD Class 0 areas for SO,, PM;, and NO,. The site is located
approximately 28 kilometers (km) from the PSD Class I area of the Bradwell Bay National
Wildemess Area (NWA) and 38 km from the closest part of the PSD Class I area of the St. Marks
NWA.

342 New Source Review

Pollutant Applicability

The existing Hopkins Generating Station is considered to be a major facility because the emissions of
several regulated pollutants are estimated to exceed 100 TPY, and the emissions units are one of the

28 listed major source categories under the PSD rules.

The City of Tallahassee proposes to repbwer the existing 238-MW Unit No. 2 with the addition of
- one nominal 188-MW combined-cycle unit and the permanent shut down of the fossil fuel steam
generator for Unit 2. The emissions of each unit have been previously described. A summary of the
maximum potential annual emissions for the repowered Unit 2 with the emission reductions due to

the shutdown of the existing Unit 2 boiler 1s presented in Table 3-3.
The PSD definition of a net emission increase consists of two additive components as follows:

e Any increase in actual emissions from a particular physical change or change in method of
operation at a stationary source; and
* Any other increase and decreases in actual emissions at the source that are contemporaneous

with the particular change and are otherwise creditable.

The first component narrowly includes only the emissions increases associated with a particular
change at the source (the proposed CT emission). The second component more broadly includes all
contemporaneous, source-wide (occurring anywhere at the entire source), creditable emission
increases and decreases. For the Project, the shutdown of Unit No. 2 represents creditable emission

decreases.

As shown in Table 3-3, potential annual emissions from the Hopkins Unit 2 Repowering Project,
together with the emissions reductions due to the shutdown of the existing Unit 2 boiler, will not

trigger PSD review for any regulated pollutant. _ _
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The maximum potential annual emissions were based the following operational scenarios at a turbine

. inlet temperature of 59 °F:

» CT operation when firing natural gas in combined cycle or simple cycle mode with exhaust
gases routed through the HRSG and SCR system for 8,760 hours per year operation of the
CT at full load for ail pollutants except NO,. For NO,, the maximum annual emissions were
based on the CT operation in simple cycle mode with exhaust gases routed through the
emergency bypass stack for 8,760 hours per year operation of the CT at full load at full load.
Only natural gas will be fired in this mode.

» Maximum duct firing with natural gas of 2,598,800 MMBtw/yr (HHV), which is equivalent
to 3,650 hours/year operation at the maximum hourly duct ﬁriné rate.

* Maximum distillate oil-firing in the CT of 6,926,500 MMBtu/yr (HHV), which is equivalent
to 3,500 hours of the CT at full load.

A summary of the maximum short-term emission proposed for the repowered unit is presented in

Table 3-4..

. Therefore, under PSD regulations, the Project is classified as a minor modification at a major source.
As a result, the new source review requirements under the PSD regulations do not apply and the
- Project will not be required to undergo PSD review. Instead, the Project will be required to be

reviewed under the general preconstruction review requirements in Rule 62-212.300, F.A.C., and

"2

subject to a final order issued pursuant to the PPSA.

Emission Standards

The applicable NSPS for the CTs is 40 CFR Part 60, Subpart GG, and the applicable NSPS for the
duct burner is 40 CFR Part 60, Subpart Da. These NSPS are being replaced by Subpart KKKK.

For this Project, the NO, emisstons from the CT will be less than 0.2 Ib/MW-hr for gas-firing and
0.42 Ib/MW-hr for light oil firing for the combined cycle and simple cycle operations when the
exhaust gases are routed to the HRSG and SCR system. For simple cycle operation when the exhaust
gases _are routed to the bypass stack, the NOx emissions from combustion turbine will be

approximately 0.3 iIb/MW-hr for gas-firing. For SO,, the Projecf’s emissions will be limited to a fuel

‘sulfur content of 0:05 percent.
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The NESHAPs Subpart YYYY may potentially apply to the Project. Information available from the
EPA’s emission database indicate that the Project will meet the proposed MACT of 91 ppbvd

corrected to 15-percent O, for formaldehyde.

As previously discussed, the applicable federal NSPS for the duct burner are those promulgated by
EPA on February 27, 2006, under 40 CFR Part 60, Subpart Da, which establish emission-limiling
standards for PM, NO,, and SO,. EPA finalized new NSPS for these units that establish emission-
limiting standards for PM, NO,, and 8O,. However, HRSG and duct burners subject to the proposed
NSPS, Subpart KKKK, such as the duct burner proposed for this Project would be exempt from the
rcquir.ements of NSPS, Subpart Da. The emission limits proposed for the Project will be well less

than the limits in Subpart Da.

Excess Emissions

The start-up and shutdown and fuel changes in combined cycle operation will require an excess
emission allowance greater than 2 hours provided under the FDEP rules. During cold start-up, the
operating load of the CTs is limited by the amount of steam that can be accepted by the steam turbine
requiring low-load operation for longer than 2 hours and resulting in excess emissions during these
periods. Major tuning sessions of the DLN combustors will also result in conditions where excess
emissions may occur. An excess emission allowance is requested for this Project similar to the
allowance authorized by the FDEP for the City’s Purdom Repowering Project. The combined cycle
unit associated with this facility has a similar steam turbine that receives steam during start-up. The

proposed condition follows:

Excess emissions resulting from startup, shutdown, malfunction, or fuel switching
shall be.permitted providing best operational practices to minimize emissions are
adhered to and the duration of excess emissions shall be minimized but in no case -
exceed the following in any 24-hour period: a total of six hours during any day
including a cold startup; a total of four hours during any day that includes a hot
startup; and a total of two hours during days not including a hot or cold startup. A
cold startup is startup after the combined cycle unit has been down for more than
48 hours. A hot startup is startup after the combined cycle unit has been down for

48 hours or less.
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In addition, excess emissions resulting from a major DLN/water injection tuning
session without SCR operation shall be permitted provided the tuning session is
performed in accordance with the manufacturer’s specifications and in no case shall
exceed 72 hours in any calendar year. A “major tuning session” would occur after a
combustor change-out, a major repair to a combustor, or other similar circumstances.
Prior to performing any major tuning session, the permittee shall provide the
Compliance Authority with an advance notice that details the activity and proposed
tuning schedule. The notice may be made by telephone, facsimile transmittal, or

electronic mail.

343 Other Clean Air Act Requirements

The 1990 CAA Amendments established a program to reduce potential precursors of acidic
deposition. The Acid Rain Program was delineated in Title IV of the CAA Amendments and
required EPA to develop the program. EPA’s final regulations were promulgated on
January 11, 1993, and included permit provisions (40 CFR Part 72), allowance system (Part 73),
continuous emission monitoring (Part 75), excess emission procedures (Part 77), and appeal

procedures (Part 78).

EPA’s Acid Rain Program applies to all existing and new utility units except those serving a
generator less than 25 MW, existing simple cycle CTs, and certain non-utility facilities; units that fall
under the program are referred to as affected units. The EPA regulations are applicable to the Project
for the purposes' for obtaining a permit and allowances, as well as emission monitoring. New units
are required to obtain permits under the program by submitting a complete application 24 months
before the date on which the unit commences operation {e.g., first fire). (Rule 62-210.370). The City
has submitted the Acid Rain Program application for this project.

The permit would require the units to hold SO, emission allowances. An allowance is a market-
based financial instrument that is equivalent to I ton of SO; emissions. Allowances can be sold,

purchased, or traded.

CEM for SO, and NO, is required for gas-fired and oil-fired affected units. When an SO, CEM is
selected to monitor SO, mass emissions, a flow monitor is also required. Alternately, SO, emissions
may be_determined using procedures_established in Appendix.D, 40 CER Part-75 (flow-proportional—-
oil sampling or manual daily oil sampling}. CO, emissions must also be determined either through a

CEM (e.g., as a diluent for NO_monitoring) or calculation. Alternate procedures, test methods, and
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quality assurance/quality control (QA/QC) procedures for CEM are specified (Part 75, Appendices A
through 1). The acid rain CEM requirements including QA/QC procedures are, in general, more
stringent than those specified in the NSPS for Subpart GG. New units are required to meet the
requirements by the later of January t, 1995, or not later than 90 days after the unit commences
commercial operation. The City will install a NOx CEMS and utilize the alternative procedures for

S0; and CO; in accordance with the applicable Title IV appendixes.
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TABLE 3-1
NATIONAL AND STATE AAQS, ALLOWABLE PSD INCREMENTS, AND SIGNIFICANT IMPACT LEVELS
AAQS (p.g/m ) PSD Increments

‘ (ug/m*)* PSD Class II
Pollutant Averaging Time Primary Secondary Florida Class1  Class I Significant Im;)abct

| Standard Standard Levels (ug/m’)
Particulate Matter® ‘Annual Arithmetic Mean 50 50 50 4 17 1
(PMio) 24-Hour Maximum 150 150 150 8 30 5

I
Sulfur Dioxide Annual Arithmetic Mean g0 NA 60 2 20 1

| 24-Hour Maximum 365 NA 260 5 91 5

| 3-Hour Maximum NA 1,300 1,300 25 512 25
Carbion Monoxide 8-Hour Maximum 10,000 10,000 10,000 NA NA 500

| 1-Hour Maximum 40,000 40,000 40,000 NA NA 2,000
Nitrdgen Dioxide Annual Arithmetic Mean 100 100 100 2.5 25 1
Ozone* 1-Hour Maximum 235 235 235 NA NA NA

|
Lead Calendar Quarter 1.5 1.5 1.5 NA NA NA

‘ Arithmetic Mean

Note: | Particulate matter (PM,,) = particulate matter with aerodynamic diameter less than or equal to 10 micrometers.

NA = Not applicable, i.e., no standard exists.

Shdrt-term maximum concentrations are not to be exceeded more than once per year except for the PM,, and ozone AAQS. The 24-hour PM,q AAQS is attained
whegn the expected number of days per year with a 24-hour concentration above 150 w/m’ is equal to or less than 1. For modeling purposes, compliance is based on
the sixth highest 24-hour concentration over a 5-year period. For ozone, the daily maximum 1-hour concentration cannot be exceeded an average of more than one
per year.

Maximum concentrations are not to be exceeded.

On 'July 18, 1997, EPA promulgated revised AAQS for particulate matter and ozone. For particulate matter, PM, s standards were introduced with a 24-hour
standard of 65 g/m’ (3-year average of 98th percentile) and an annual standard of 15 g/m’ (3-year average at community momtors)

TheI ozone standard was modified to be 0.08 ppm; achieved when 3-year average of 99th percentile is 0.08 ppm 157 p/m’ or less. FDEP has not vet adopted these
standards.

a

Sources:; Federa] Register, Vol, 43, No. 118, June 19, 1978,
40 CFR 50, 40 CFR 52.21.

Chapter 62-204, F A.C.
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TABLE 3-2 :
PSD SIGNIFICANT EMISSION RATES
Significant Emission Rate
Pollutant Regulated Under (TPY)
Sulfur Dioxide NAAQS, NSPS 40
Particulate Matter [PM(TSP)] NSPS 25
Particulate Matter (PM ;) NAAQS 15
Nitrogen Dioxide NAAQS, NSPS 40
Carbon Monoxide NAAQS, NSPS 100
Volatile Organic
Compounds (Ozone) NAAQS, NSPS 40
Lead . NAAQS 0.6
Sulfuric Acid Mist NSPS 7
Total Fluorides NSPS 3
Total Reduced Sulfur NSPS 10
Reduced Sulfur Compounds NSPS 10
Hydrogen Sulfide NSES 10
Mercury NESHAP 0.1

NAAQS = National Ambient Air Quality Standards.
NSPS = New Source Performance Standards.
NESHAP = National Emission Standards for Hazardous Air Pollutants.

Sources: 40 CFR 52.21; Rule 62-212.400.
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SUMMARY OF MAXIMUM POTENTIAL ANNUAL EMISSIONS FOR THE PROPOSED HOPKINS UNIT 2 REPOWERING PROJECT

TABLE 3.3

COMPARED TO THE PSD SIGNIFCANT EMISSION RATES

. 063-7522

Annual Emisslons (TPY)
Emission Changes- PSD
Maximum Potential Annual Emissions (TPY) Actual Emissions Proposed Project Significant PSD
for CT and DB Operating Scenarios * from Existing with Existing Emission Rate Review
Pollutant A B C D E Unit2z® Unit 2 Shutdown (tons/year} Required?
SO, 434 505 2117 211.7 434 1642.0 -1,430 40 No
PM 48.2 65.2 111.8 1118 194 136.3 -25 25 No
PM,, 48.2 65.2 111.8 111.8 394 $7.5 14 15 No
NO, 142.0 164.9 2437 265.7 255.6 8433 -378 40 No
co 171.1 264.6 3401 340.1 17 2411 29 10¢ No
VOC (as methane) 312 46.8 474 47.4 31.2 19.7 28 40 No
Sulfuric Acuf Mist 43 5.8 39.7 el 43 73.0 33 7 No
Lead : 0.000 0.000 0.05 0.05 0.00 0.019 0 Q0.6 . No
Mercury 0.0000 0.0000 0.00 0.00 0.00 0.0014 0 0.l No
" Based on the :following hours of operation for each operating scenario:
i
! A B C D E
ined Cycle rati
CT, natural gas[-ﬁn'ng 8,760 5110 1,610 5,110 0
CT and duct bulmcr, natura! gas-firing ] 3,650 3,650 150 1]
CT, fuel oil-firing 0 0 3,500 0 0
CT, fuel oil-firing; duct burner, natura) gas-firing ¢ 0 0 3,500 0
oil-firing: dugt b T, natura ~firf
Simple Cycle Ciperation 0 0 0 0 8,760
1

|
* Based on maximum annual average PM, PMI1{, CO, ¥

1
For 80, and NO,, based on the maximum annual average emissions from monthly CEM data from March 2001 to February 2006.

|
l
i
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TABLE 3-4
SUMMARY OF MAXIMUM SHORT-TERM EMISSIONS
FOR THE PROPOSED HOPKINS UNIT 2 REPOWERING PROJECT
CT Natural Gas-Firing CT Distillate Oil-Firing
Pollutant Emission Rate Basis Emission Rate Basis
Combined Cycle Operation
No Duct Firing Ne Duct Firing
SO, 9.9 Ib/hr 2 gr 8/100 scf 1620 tb/hr 0.05% S
PM/PM CT 9.0 Ib/hr fikterable 37.6 Ib/hr filterable
PM/PM,, CT/SCR 11.0 b/hr filterable 37.6 Ivhr filterable
NO, CT/SCR 32.4 Ib/hr § ppmvd@ | 5%02 77.5 Whr 10 ppmvd@15%02
CO 39.1 Iwhr 9.9 ppmvd@15%02 82.2 v/hr 17.4 ppmvd@I5%02
voC 7.1 Ib/hr 3.16 ppmvd@| 5%02 7.5 Ivhr 2.77 ppmvd@15%02
Duct Firing with Gas * Duct Firing with Gas *
SO, 13.8 Ivhr 2 gr 5/100 scf 1059 ib/hr 2 gr S/100 scf (DB)
PM/PM,, CTE/SCR 20.3 W/hr filterable 47.0 Wb/hr filterable
NO, CT/SCR 45.0 Itvhr 5 ppmvd@15%02 102.6 Ibvhr 10 ppmvd@ 1 5%02
Cco 90.3 Ib/hr 16.7 ppmvd@15%02 133.4 1o/hr 21.2 ppmvd@15%02
vOC 15.7 tohr 5.7 ppmvd@i 5%02 16.0 Ib/hr 5.2 ppmvd@15%02
Simple Cycle ration
S0, 9.9 Ib/hr 2 gr §/100 scf NA
PM/PM, 9.0 Ibhr filterable NA
NO, 58.4 Ibhr 9 ppmvd@ 15%02 Na
Cco 391 Ibhr 9.9 ppmvd@15%02 NA
vOC 7.1 fohr 3.2 ppmvd@15%02 NA

Note: Based on 59 °F ambient inlet air temperature.

NA= not applicable

* Basis of duct bumer emissions :

Pollutant Natural Gas-Firing
PMyy 0.0120 IWMMB
NO, 0.10 b'MMBtu
coO 0.072 IbPMMBH
voC 0.012 IbYMMBtu

0837522/4. A/TFA-Emissions COT rem2 kfk 5-12.xis 5/30/2006
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0.0150 bMMBtu
0.15 [YMMBtu
0.10 W/MMBiu

0.012 Ib/MMB
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TABLE A-SUM-1
SUMMARY OF MAXIMUM SHORT-TERM EMISSIONS FOR THE HOPKINS 2 REPOWERING PROJECT

Maximuin Hourly Emissions (Ib/he) *°
: Combined Cycle (CC) Sunple Cycle (SC)
) CT Fuet: NG NG 7o FO NG
Load:  100% 150% 100% 100% 100%
w/DB on NG w/DB on NG
1. Poilutant
|
! mpustio It
' 50, $.90 138 1020 105.9 950
PM 1.0 203 376 47.0 9.00
PMup .0 20.3 176 47,0 9.00
' NO, 324 45.0 77.5 1026 58.4
' co 39,1 903 822 133.4 39.1
| VOC (as methane) 712 15.7 75 16.0 7.12
Sulfuric Acid Mist 0.99 1.77 204 2.2 0.99
I Lead 0.00 0.00 0.028 0.028 0.00
Mercury 9.00 000 £.0024 00024 0.00
1 HAPs 078 109 245 245 0.78
i
Combustipn Turbines: 2
! 50, 19 176 2040 2119 9.5
i M 220 0.1 52 93.9 18.0
| PMyq 220 40.7 752 | 91.9 18.0
NO, 64.8 39.9 1549 " 205.1 Tk
| co 781 181 164 266.9 8.
, VOC (as methane) . 1424 313 149 120 14.24
Sulfunc Acid Mist ' 198 385 40.50 424 198
Lead 0.00 0.00 0055 0.055 0.00
Mercury 000 0.00 0.0047 0.0047 0.00
HAPs 1.56 117 491 49 1.56

, * Based on 59 °F ambient inlet air temperature.
Source: GE, 2005 - CT Performance Data;
Golder, 2005
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TABLE A-SUM-2
SUMMARY OF MAXIMUM ANNUAL EMISSIONS FOR THE HOPKINS I REPOWERING PRGJECT

: Operating HP2 Repowering- Maximum Emissions (TPY) Net Emissions (Maximum Future Potential - Actual)
: Scenario based on hours for based on haours for
! ja) A B C D E
CCACT-NG . 5,110 8,760 5,110 1,610 5,110 0
! CC/CT & DB- NG : : AT ] 3,650 3,650 150 Q9
CC/CT-FO 0 0 3,500 0 Q PSD
Actual © ] "] 0 V] 0 Significant
CC/CT-FO, DB -XNG Emissions- ] v} 0 1,500 0 Emission
2-yr Average Rate
' SCING {TPY) 0 ] 0 V] 8.760 (TPY)
! TOTAL 8,760 8,760 8,760 8,760 3,760
)
|
' Compbustion Turbine
' 80, 43.4 50.5 2.7 2. 434 1,642.0 -1,59% -1,591 -1,430 -1,430 -1,599 40
PM 48,2 652 111.8 LR 9.4 136.3 -88 271 -25 225 -97 25
PM,; 48.2 65.2 1118 118 354 87.5 4% -32 14 14 -58 I35
NO, 142.0 164.9 1437 265.7 2556 8433 =701 -678 -600 -578 -588 a0
Cco 1781 264.6 3401 340.1 171.1 241t -70 23 99 99 -0 100
VOC (as methane) 3 e 468 47.4 474 3.2 19.7 11 7 28 28 11 40
Sulfuric Acid Mist 43 58 397 19.7 43 730 -68.7 473 EER) 2333 -68.7 7
Lead 0.00 0.00 005 .05 0.00 0.02 -0.01%  -0.01% 0.030 . 0.03¢ -0.019 0.6
Mercury 0.000 0.000 0.004 0.004 0.000 0.0014 -0.001 -0.001 0.003 0.003 -0.001 0.1
HAFs 34 4.0 69 6.4 34
I
‘ Combustion Turbines; 2
| S0, 87 101 433 423 87 1,642.0 -1,555 -1,5a] =129 -1,219 -1,555 40
1 ™M 96 130 2236 224 79 134.3 -0 -6 87 87 -57 25
I PM,y 96 130 3136 ) 224 78 978 - 33 126 126 -19 15
NG, 234 330 487 331 51 8433 -535% -514 <356 -312 -332 0
cO 342 529 680 680 342 241.] 10t 288 439 419 101 i00
! VOC (as methane) 62.4 833 937 847 62.4 19.7 43 74 75 75 43 a0
Sulfuric Acid Mist 8.7 1.5 79.5 9.5 8.7 73.0 -64.4 -64.5 6.5 6.5 -64.4 7
Lead 0.000 0.000 0.097 0.097 0.000 002 -0.01%  -0.019 048 .08 002 06
Mercury 0.000 0.000 0.008 0.008 0.000 0.0014 -0.001 -0.001 0.007 0.007 -0.001 0.1
HAPs 6.83 7.95% 13.81 12.7 5.8
* Basis of Emissions for Hopkins 2 Repowering:
MNatural gas Fuel oil
502 2 gr 8/100 scf 0.050% s
M filterable - filrerable (includes ammenium sulfate from SCR for CC operalion)
PM10 filterable filterable (includes ammonium sulfate from SCR for CC ‘'operation)
NOx 5 ppmvd (5 10 ppmvd (10 w/DB) CC operation (corrected to | 5% oxygen)
NOx 9 ppmvd NA SC operation (corrected to 15% oxygen)
€O 12 ppmvd 9 25 ppinvd (30 w/DB)
voC 1.5 ppmvw (8.7 35 PRIMVYW (79 w/DB} (assumes 50% UHC)
¢ Actual emissions based on CEMS for SOy and NO,; AP-42 factors for other poliutants.
CEMS data used from March 2001 to February 2006, AOR data used 200! to 2005.

Emission factors based on latest factors from AP-42 and used for all years (AQR emissions adjusted accordingly). PM/PMIQ tactors based on fillerable PM,
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TABLE A-1
DESIGN INFORMATION AND STACK PARAMETERS FOR THE HOPKINS UNIT 2 REPOWERING PROJECT
. GE FRAME 7FA, DRY LOW NOy COMBUSTOR, NATURAL GAS, BASE LOAD, WITH NATURAL GAS DUCT FIRING
CT Oely CT with Duct Burner (Natural Gas)
Tuarbine Inlet Temperature
Parameter 14 SFLIGTIIITES0 O b Ti Rty g SET
R R
Combugtion Turkine Performance
Power output {MW) P 187.8 174.40 160.3 137.8 174.4 160.3
Heat rate (BiuwkWh, LHY) P 9110 9,270 9,495 9,110 9,270 9,495
{Btwk Wh, HHV) 10,112 10,290 10,539 1,112 10,290 10,539
Heat Inpust (MMBtwhr, LHY) p 1,710.9 1.616.7 1,522 1,714 1,616.7 1,522
{MMBhr, HHV) 1,899 1,795 1,68% 1,899 795 1,689
Evaporative Cooler p Off On On off Cn On
Relative Humidity {%} p 87 8 50 87 18 50
Natwral gas
Fuel heating vatue (Btu/t, LHV) p 20,714 20,714 20,714 20,714 20,714 20,714
{B/lb, HHV) 12,993 12993 21993 22,993 22993 22593
{HHV/LHY) 111G 1110 [R31Y] i.110 1.110 L1
Dugt Bumer (DB}
Heat input (MMBtu/hr, HHV} ¢ 0 ¢ 765 712 663
(MMB/hr, LHY) [H 0 [H GR3E 641.1 5969
Mass Flow (Ib/hr)- with ng margin 3,826,000 3,607,000 3,382,000 3,856,721.2 3,635,594 3,408,622
- provided P 3,826,000 3,607,000 3,382,000
Tomperature (°F} P 1,081 1114 INES] 1,081 1,114 1,144
Moisture (s Vol.) p T.54 855 1028 10.26 11.21 12 88
Oxygen (% Vol } p 1277 12.57 12.22 9.76 9.61 9.30
Molecular Weight c 2849 2838 2819 2831 2820 38.02
P 2349 28.37 28.18
Nawral Gas
Fuel usage CT {Ib/hr) = Heat Input (MMBiwhr} « 1,000,060 Btw/MMBtu (Fuel Heat Content, Biw/lb (LHV)}
Heat input {(MMBitwhr, LHV) 1,711 LEIT 1,522 1,71 1617 1,522
Heat content (Bru/ib, LHV) 20,714 20,714 20,714 20,714 20,714 20,714
Fuel usage (Ibhr)- calculated [ 82596 78,049 73477 82,596 78,049 73477
1,036
Heat content (Buvef, LHV)- assumed G13 933 933 Q33 933 913
Fuel density {Ib/&"} 0.0451 0.0451 0.0451 0.0451 0.0451 0.0451
Fucl usage (cfhu)- calculated 1,832,561 1,732,040 1,630,584 1,832,961 1,732,040 1,630,584
Fuet Usage - Duct Burner Only
Fuel usage (Ib/hr)- calculated 0 Q 0 c 33,253 390,950 38,816
Fuel usage (cffhr)- calculated ] 0 0 737,941 686,338 639,485
c| W it
Stack Height {A} 150 150 150 150 150 i50
Diameter (1} 8 i8 18 18 i 18
Velocity {f'sec) = Volume flow (acfin} / [{(diameter)? 74) x 3.14159] 7 60 sec/imin
Mass flow {1b/hr} 3,826,000 3,607,000 3,382,000 NA NA NA
Stack Temperature (°F) 1,081 114 1,144 NA NA NA
Molecular weight 28.4% 38.38 28.1% NA NA NA
Yolume flow (acfim) 2,517 808 2,433,691 2,341,021 NA NA NA
Diameter () ‘8 8 18 NA NA NA
Veloaty {ft/sec)- calculated 1649 1554 1533 NA NA NA
HREG Stack and Flow Conditions
Stack Height () 150 150 150 150 150 150
Diameter (A} 18 13 18 18 18 18
Mass flow {Ibshr) 3,826,000 3,607,000 1,382,000 3,856,721 3,635,594 3,408,622
Stack Temperature {°F) 203.0 202.0 2010 189.0 18890 t90
Molecular weight 2849 2838 28.19 2R.31 2820 18.02
Volume flow {acfm) 1,083,262 1,023,573 964,723 1,075,526 1,016,095 961,902
Dyameter (/) 18 13 18 18 8] I8
Weloctty {ft/sec)- calculated 70.9 67.0 63.2 704 66.5 63.0

Note: Universal gas constant = 1,545 f-1b{force)®R; atmosphenc pressure = 2,116.8 Ib{foicey¥fi*; 14.7 bt

Soutce: GE, 2006 - CT Perfornance Data; Galder, 2006 - DB Calculations.
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TABLE A-1
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MAXIMUM EMISSJONS FOR CRITERLIA POLLUTANTS FOR THE HOPKINS UNIT 2 REPOWERING PROJECT
GE FRAME 7FA, DRY LOW NOX COMBUSTOR, NATURAL GAS, BASE LOAD, WITH NATURAL GAS DUCT FIRING

CT Only CT with Duct Burner
Turbine [nlet Temperature Turbine inlet Temperature
Parameter LT 25 PRS0 Ry SP AR a8 OF (15 wWDB i 59 °F w/DB L0195 °F /DB
st e R e TR b
Barticubate from CT, DB, and SCR
Total PM,y » PM, 4 (from half) + PM,4 ((NH,);50,) from SCR only
a PM,, (front balf} (I hr)
CT- provided 9.0 9.0 9.0 5.0 9.0 9.0
DB (Ibhr) - calculated 00 0.0 a0 2.2 85 2.0
Total CT/DB emission rale {lb'hr} 99 9.0 9.0 18.2 12.5 170
b. PM,4 ({NH,);S0,) from SCR caly = Sulfur triowide from conversion of $0; converts 10 ammonium sulfate (= PM,,)
Panticulate from conversion of 50, = 50, emissions {Ibhr) x copversion of 5U; 10 5Ok x b SO./b SO, x
conversion of SO, 16 (NH,),50, x b (NH,},S0,/ b SO,
S0, emission rate {Ibhr)- calculated 10.5 9.9 9.3 14.7 11.3 130
Comarsion (%} from $0; 10 30, 98 9.8 9.8 9.8 938 $8
MW S0,/ 50, (30/64) 1.3 1.3 1.3 1.3 1.3 13
Counversion (%} from SO, to (NH,,(50,) 100 100 100 100 100 E00
MW (NH,); SO,/ SO, (132/80) 1.7 1.7 17 1.7 1.7 1.7
SCR Panticulate (fvhr)- cakculared 212 200 188 297 279 2.62
CT emission rate (Jvhr) {a + b) assumes SCR 11.1 1.0 109 1.1 11.0 109
HRSG siack emission rate (Ibhr) [a + b) 11 11.0 109 211 20.3 19.6
(b mmBtu. HHV) 00059 00061 0 0064 00079 0008t 0.0083
Sulfur Droxide,
SO, (Ibhr)= Natural gas {scfhr) v sulfur conteni{zx/ 100 scf) + 1 107000 gr x (b 50, /b S) /100
Fuel use {c{tr) 1,832,961 1,732,040 1.630.584 2.576.901 2418878 2,270,068
Sulfur content {grains’ 100 cf) 2 2 2 2 2 2
1650, b § {6432} 2 2 2z 2 4 2
CT emnission rate {Ibhr) 10.5 9.9 9.3 10.5 9.9 9.3
HRSG stack emission rate (I hr} 10.5 9.9 9.3 14.7 1318 130
{Ib'MW) 0.056 0.057 0.058
Nitrogen Oxides
NOx {Ib'hr) = NOx {ppmvd@ 15% O,) x {{20.9 x {1-Moisture (%)/100] - Ocypen, diy{%)) x 2116.8 A% x Volume flow {ackn} x
46 (mobe. wgt NOx) x 6G minchr /[ 1545 x {CT vemp (°F) + 460} x (20.9-15) x 1,000,000 {adj. for ppm)]
CT:DB. ppmrd @:15% O, 3 9 % t4.5 14.4 144
Maisture (%} 754 8.55 10.28 10.26 1.2 12.98
Oxygen (%)} 12.717 12.57 12.22 9.76 961 $.30
Turbine Flow (acfm) 2,517.808 2,433,691 2,341,021 2,553,753 2.468.107 2,373,678
Turbtne Exhausi Temperature (°F) 1081 1.bl4 1,144 1,081 I114 1,144
CT emission rate (lbhr) 613 584 55.0 613 584 550
{IMW) Q.3 0.3 0.3 NA NA NA
HRSG emissien rate {[bhr) 61.8 584 55.0 138.2 1295 121.2
HRSG stack emission rate, ppmvd @ 15% O, 50 3.0 50 5.0 50 50
HRSG Stack emission rate (fohr) 343 324 305 418 450 4212
. (I'MW) 0.18 0.19 0.19
Carbon Monozide
CO (hr} = CO(ppem) 2 [ | - Moisture{%)¥100] 2 2116.8 Ib'it* x Volume flow (acfm) x
238 {mole. wgt CO) x 60 minhr 7 [1545 « {CT temp {°F) + 460°F} x 1,000,000 (adj. for ppm])
Basis, ppmvd 12 12 12 28.6 285 8.6
Basis, pprivd @ 15% O2 - calculated 9.99 9.90 973 168 6.7 16.5
Moistare (%) 754 8.55 10.28 1026 121 1288
Oxypen (%} 12.77 12.57 12.22 9.76 9.61 9.30
Turbine Flow {acfm) 2,517.808 2,433,691 2.341,021 2,553.753 2.468.107 2373678
Turbine Exhaust Temperature (°F) 1,081 [NEE] 1144 1.08) 1114 1144
CT emission rate {Ivhr) 417 39.1 36.2 417 19.1 36.2
HRSG stack emission rate (hr) .7 9. 142 96.8 90.3 819

61752274 4TFA-Emiaoes COT am2 kik 5-12 xls

Golder Associates




May 2006

06373224 WTFA-Emmrions COT rom? Lk 51220

TABLE A-2

MAXIMUM EMISSIONS FOR CRITERIA POLLUTANTS FOR THE HOPKINS UNIT ? REPOWERING PROJECT
GE FRAME 7FA, DRY LOW NOX COMBUSTOR, NATURAL GAS, BASE LOAD, WITH NATURAL GAS DUCT FIRING

063-7522

CT Only
Turbine Inlet Temperature

Parsmeter % 25;1%“‘%%3;‘&1"
WL A e

W\s

35 °F,
-39:;‘-?;5‘

frecd

CT with Duct Burner

. o
VOCs (Btr) = VOC(ppeavd) 1 [1-Masture{%)/100] x 2116 § i’ x Volume flow (acfm) x

16 {mole. w1 as methane) x 60 min/hr / {1545 % {CT temp (°F) + 460°F) x 1,000,000 (adj. for ppm))

Basis. ppurvw 350
Basis. ppmvd @ 15% 02 - calculated 35
Moisture (%) 7.54
Onygen (%) wer 12.717
Oxygen (%) dry
Turbine Flow (axifm) 2,517,808
Turbine Exbaust Tempasture (°F) 108t
CT amissan rate {Ibhr) 7.52
HRSG stack Emission rale (Ibhr} 7.52
Sulfuri d M
Sulfuric Acid Mist (Ibha)= SO; cmission {(Ibhr) x Conversion 1o H,50, (% by weipht)/100
CT SO, emission rate (bvhr) - provided 10.5
CT Conversion to H,50, (% by weight) - provided 10
DB SO; emission rase {bvhr) « provided ]
DB Conversion 10 H,50, (%) - provided 20
CT emission ratc (Ibhr) 1.05
HRSG stack Emission rate {lovhry 1.08
Lead
Lead (o) = NA
Enussion Rate Basis NA
CT emission rate {Tb'hr) NA
HRSG stack Emission rate (Ibvhr) NA

350
3.6
8.55
1257

2,433,691
L4

742
712

99

20

099
0.9%

NA

NA
Na

150
lle
10 28
12.22

2.341.021
1,144

6.72
6.72

93
1]

20

093
093

NA

NA
NA

Turbine Inlet Temperature
25 77, wiDB1Y7 59 IF w/DR $55. 0 °F wiDB i
B ST é&&"&;""ﬁé ..%,, SR

86 8.7 88

5.47 5.7 580

10 26 F2E 12.88

.76 961 9.30

2,553,753 2.468,107 2,371,678

LO%1 LEl4 1,144

752 702 6.1

16.70 15.66 14.67

10.5 99 9.3
10 19 10
4 F] 4
20 20 20
1 0% G99 0.93
| 89 .97 1 66
NA NA NA
NA NA NA
NA NA NA

Note: ppmvd= pants per million. volume dry; Cy= cxypen.

Source: GE. 2006 - CT Performance Data; Golder. 2006 - DB Calculations.
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TABLE A-3
DESIGN INFORMATION AND STACK PARAMETERS FOR THE HOPKINS UNIT 2 REPOWERING PROJECT
GE FRAME TFA, DRY LOW NO, COMBUSTOR, NATURAL GAS, 75% LOAD
Turbine Inlet Temperature
Parameter 25°F 59 °F 95 °F
Combustion Tusbine Performance
Power output (MW) 140.9 130.8 120.3
Hcat rate (Brw/k'wh, LHV} 9.840 10,080 10,410
{Bw/kWh, HHV} 10,923 i1.189 11,555
Heat Input (MMBoahr, 1HV) 1,387 1,319 1,252
(MMBwhr, HHV) 1,539 1,464 1,39
Relative Humidiry (%) 37 18 50
Fucl healing value {Brib, [HV) 20,714 20,7t4 20714
(Btw/lb, HHV) 22,993 22,993 22,993
(HHV/LHV} 111G 1110 1.110
CT Exhaust Flow
Mass Flow {Ib/hr})- with no margin 3,019,900 2,905,000 2,798,000
- provided 3.019.000 2,905,000 2,798,000
Temperatare {°F) 1,136 1,161 1,186
Moisture {% Vol.) 7.66 845 9.74
Onygen (% Vol) 12.64 12.57 12.43
Molecular Weight 23.48 28.39 28.24
Fucl Usage
Fuel usage {Itvhr} = Heat Enput (MMBruwhr) x 1,000,000 BawMMBuw {Fuel Heat Content, Brwlb (LHV)}
Heat input (MMBrwhr, LHV) 1,387 1,319 1,252
Heat content (Biw/lb, LHV) 20,714 20,714 20,714
Fuel usage (ib/hr)- calculated . 66,935 63,653 60,457
Hcat content (Brw/cf, LHV)- assumned 933 933 933
Fuel density (Ivfi’) 0 (0450 0.0450 0.0450
Fuel usage (cf/hr)- calculated 1,485,951} 1.413,074 1,342,125
Bypass Stack and Flow Conditicns
Stack Height (ft) - 150 150 150
Diaineter (1) 18 18 18
Velocity (ft/sec) = Volume flow (acfm) / [({diameter) /4) x 3.14159] / 60 sec/min X
Mass flow (ihr) 3,019,000 2,905,000 2,798,000
Stack Temperature (°F) 1,136 1,161 1,186
Molecular weight 2843 2839 28.24
Volume flow (acfm) 2,058,166 2,017,660 1,983,749
Diameter (fi} 13 18 13
Velocity (ft/sec)- calculated 1348 1321 1299
and Flow Conditi
Stack lleight (R} 150 150 150
Diameter (ft) 18 18 8
Mass flow (Ibha) 3,019,000 2,905,000 2,798,000
Stack Temperature ("F) 187 188 190
Molecular weight 28.48 28.39 23.24
Vlume flow (acfm) 834,099 806,317 783,135
Diameter {ft) 1] 18 18
Velocity (f/sec)- calculated 54.6 528 51.3
Note: Universal gas constant = 1 545 fi-Ib(force)/°R; atmospheric pressure = 2,116 8 Ib{force)/f; 14.7 Ib/ft
Source: GE, 2006 - CT Performanice Dau: Golder, 2006 - T T T o
163752244 477F A Enassrons COT rum? ki 552 1k . Golder Associates
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TABLE A4
MAXIMUM EMISSIONS FOR CRITERIA POLLUTANTS FOR THE HOPKINS UNIT 2 REPOWERING PROJECT
GE FRAME 7FA, DRY LOW NO, COMBUSTOR, NATURAL GAS, 75% LOAD
Turbine Inlet Temperature
FParameter 15°F 59 °F 95 °F
Particulate from CTand SCR
Total PM,, = PM |, (fromt half} + PM,; ((NH,);S0,) from SCR only
a. PMy, (front half) (Ib/hr)
CT- provided 9.0 90 9.0
b. PM 5 ((NH,),80,) from SCR only = Sulfur trioxide from conversion of SO, converts to ammonium sulfate (= PM, )
Particulate from conversion of SO, = 80, emissions {lb/hr} x conversion of 50, te SO, x 1b SOk SO, x
conversion of 50, 1o (NH,),50, x b (NH,),S0,/ Ib SO,
SO, emission rate (Ib/hr)- calculated 835 8.1 7.9
Conversion (%) from SO, to 8O, 9.8 98 98
MW SOy SO, (80/64) 1.3 1.3 1.3
Conversion (%) from 50, 1o {NH,),(S0,) I60 100 100
MW (NH,), SO,/ 50, (132/80) 1.7 1.7 17
SCR Particulate {Ib/hr)- calculated 1.72 1.63 1.55
CT emission rate {Ib/hr) [a} 9.0 9.0 9.0
HRSG stack emission rate (Ib/hr) [a +b) 10.7 106 10.6
(Ib/mmBiu, HHV) 0.0070 0.0073 0.0076
Sulfur Dicxide.
30; {Ib/he)= Natural gas (sct/hr) x subfur contemige/100 scf) x 1 Th7000 gr x (Ib SO, /1b S) /100
Fuel use {ct/hr) 1,485,951 1,013,074 1,342,125
Sulfur content {grains/ 100 ¢} 2 2 2
Ib SO, /1b S (64/32) 2 2 2
CT emission rate (Ib/hr} 8.5 8.1 7.7
HRSG Siack emission rate (Ib/hr) 85 8.1 7.7
Nitrogen Oxides
NOx {Ib/hr) = NOx (ppmivd(@ 15% Oy) x {[20.9 x (1-Moisture (%)/100] - Oxygen, dry(%)} x 2116.8 1b/t1* x Volume flow (ac fim} x
46 {mole. wgt NOx} x 60 min/he / [1545 X (CT temp.{°F) + 460) x (20.9-15) x 1,000,000 {adj. for ppm)]
CT/ DB, ppmvd @15% O, 9 9 9.0
Moisture (%) 7.66 8.45 9.74
Oxygen (%) 12.64 12.57 12.43
Turbine Flow {acfin) 2.058,166 2,017,660 1,983,749
Turbine Exhaust Temperature (°F) 1,136 1,161 1,186
CT Emission rate (Ib/hr) 49.5 47.1 4.7
HRSG Stack emission rate, ppmvd (@ 15% O, 5 5 50
HRSG Stack emission rate (Ib/hr) 27.5 26.2 249
arbon Monoxide
CO (Ib/hr) = CO(ppm) x [1 - Moisture(%)/100] x 21 16.8 /% x Volume flow {acfm) x
28 (mole. wyt CO) x 60 minhr / (1545 x {CT temp.(°F) + 460°F) x 1,000,000 {adi. for ppm)]
Basis, ppmvd 12 12 i2
Moislure (%) 7.66 R.45 9.74
Turbine Flow {acfm) 2,058,166 2,017,660 1,983,749
Turbine Exhaust Temperature (°F) 1136 1,161 1,186
_HRSG Exhaust Temperature (°F) ce— - - A8T o sg 190
CT Emissign rate (1b/hr) 329 31.5 30.0
HRSG Stack emission rate {Ih/hr) 32.9 31.5 30.0
063752214 4/7FA-Emissions COT ram? kfk 5-12.1ks Golder Associates
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TABLE A4
MAXIMUM EMISSIONS FOR CRITERIA POLLUTANTS FOR THE HOPKINS UNIT 2 REPOWERING PROJECT
GE FRAME 7FA, DRY LOW NOy COMBUSTOR, NATURAL GAS, 75% 1L.OAD
Turbine Inlet Temperature
Parameter 15 °F 59 °F 95 °F
Yolatile anic Compounds
VOCs (Ib/hr) = VOC(ppmvd) x {1-Moisture(%)/100] x 2116.8 [b/fi’ x Volume flow (acfin) x
16 (mole. wgt as methane) x 60 min/hr / [1545 x (CT temp.{°F) + 460°F) x 1,000,000 (adj. for ppin}]
Basis, ppmvw 3.50 335 3.50
Meoisture (%) 7.66 8.45 9.74
Turkine Flow (acfm) 2,058,166 2,017,660 1,983,749
Turbine Exhaust Temperature (°F) 1,136 1,161 1,186
HRSG Exhaust Temperature (°F) 186.8 1868 186.8
CT Emission raie (Ib/hr) 5.94 5.73 3.35
HRSG Stack emission rate (Ib/hr) 5.94 5.73 5.35
Sulfuric Acid Mist
Sutfuric Acid Mist (lb/hr)= SO, emission (Ib/hr) x Conversion to H;50, (% by weighty/1 00
CT 50, emission rate (Ib/hr) - provided 8.5 8.1 7.7
CT Conversion to H,S0, (% by weight) - provided 10 10 10
DB SO; emission rate (Ib/br) - provided ¢ 0 0
DB Conversion to H;S0, (%) - provided 20 20 20
CT Emission rate (1b/hr) ' 0.85 081 0.77
HRSG Stack emission rate (1b/hr) 0.85 0.81 0.77
Lead
Lead (Ib/hr) = NA
Emission Rate Basis NA NA NA
CT Emission rate {Ib/hr) NA NA NA
HRSG Stack emission rate ([b/hr) NA NA NA
Note: ppmvd= parts per million, volume dry; Oy= oxygen.
Source: GE, 2006 - CT Performance Dala; Golder, 2006.
0637522/4.4/TF A-Emissions COT rem? kfk 5-12.x%s Golder Assoclates
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. DESIGN INFORMATION AND STACK PARAMETERS FOR THE HOPKINS UNIT 2 REPOWERING PROJECT
GE FRAME 7FA, DRY LOW NOy, COMBUSTOR, NATURAL GAS, 60% LOAD
Turhine lalet Temperature
Parameter 25 °F 39°F 95 °F
Combusiion Turbipe Performance
Power output (MW) 127 104.6 96.2
Heat rate (BrwkWh, LHV} 10,880 11,160 11,460
{Bw/kWh, HHV) 12,077 12,387 12,721
Heat Input (MMBtwhr, LHV) 1,226 1,167 1,103
{MMBtwhr, HHV) 1,161 1,296 1,224
Relative Humidity (%) 87 78 50
Fuel heating value (Bw/lb, LHV) 20,7114 20,714 20,714
{Btu/lb, HHY) 22,993 22,953 22,993
(HHV/LHV) ELEID 1510 1110
CT Exhayst Flow
Mass Flow {Ib/hr)- with no margin 2,707,000 1,608,000 2,523,000
- provided 2,707,000 2,608,000 2,523,000
Temperature (°F) 1,167 1,190 1,200
Maisture (% Vol) 7.52 332 9.54
Oxygen (% Vol.) 12.80 12.73 12.66
Maolecular Weight 28.49 28.40 2825
uel Lsa
Fuel usage (Ib/hr} = Heat Input (MMBiwhr) x 1,000,000 BaMMBtu (Fuel Heat Content, Bru/lb (ILHV})
Heat inpui (MMBrw'hr, LHV) 1,226 1,167 1,103
Heal content (Btw/lb, LHV) 20,714 20,714 20,714
Fuel usage (Ib/hr)- calculated 59,197 56,353 53,225
Heai content (Biw/ef, LHV)- assumed 933 933 933
. Fuel density (Ib/ft") 0.0450 0.0450 00450
- Fuel usage (cthr)- calculated 1,314,153 1,251,028 1,181,580
Bypass Stack and Flow Conditions
Stack Height (ft) 150 150 150
Diamcter {ft} 18 13 18
Velocity (fi'sec) = Volume flow {acfm) / [({(diameter)? /4) x 3141581/ 60 sec/min
Mass flow (Ibvhr) 2,707,000 2,608,000 2,523,000
Stack Temperature ("F} 1,167 1,190 1,200
Molecular weight 28.4% 2840 28.25
Yolume flow (acfm) 1,880,545 1843332 1,303,432
Diameter {ft} 18 I8 18
Velocity {ft/sec)- calculated 1232 120.7 118.1
HR. a w_Condition;
Stack Height {ft) 15¢ £S0 150
Diameter (1) 18 18 18
Mass flow (Ib/hr) 2,707,000 2,608 000 2,523,000
Stack Temperature ("F) 175 178 182
Malecular weight 28,49 28.40 2825
Velwne flow (acfm) 734,303 712,196 697,689
Diameter (ft} 18 18 18
Velocity (Vsec)- calculated 3.1 46.6 45.7

Noltc: Liniversal gas constant = 1,545 ft-Ib{force)/°R; atmospheric pressure = 2,116.8 Ib(force)/ft*; 14.7 At

Source: GE, 2006 - CT Performance Data; Golder, 2006.
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TABLE A-6
MAXIMUM EMISSIONS FOR CRITERIA POLLUTANTS FOR THE HOPKINS UNIT 2 REPOWERING PROJECT
GE FRAME 7FA, DRY LOW NOy COMBUSTOR, NATURAL GAS, 60% LOAD
Turbine Inlet Temperature
Parameter 25°F 59 °F 95 °F
Particulate from CTand SCR .
Total PM,, = PM |, (front half) + PM, 4 (NH,),50,)} from SCR only
3. PM,; (front half) {ib/hr)
CT- provided 9.0 9.0 9.0
b. PM,4 ((NH,},50,) from SCR only = Suifur trioxide from conversion of SO; converts to ammonium sulfate (= PM,,)
Particulate from conversion of 0O, = SO, emissions (Ib/hr) x conversion of SO, to SO, x 1b SO4/lb SO, x
conversion of 50; to (NH,),S0, x Ib (NH,),50,/ Ib G,
S0, emission rate {1b/hr)- calculated 7.5 71 6.8
Conversion (%) from 50, to 5O, 9.8 9.8 9.8
MW S0/ SO, (80/64) 1.3 - 1.3 1.3
Conversion (%) from SO, to (NH,):(50,) 100 100 100
MW (NH,), SO,/ 50; (132/80) 17 1.7 1.7
SCR Particulate (Ib/hr)- calculated 1.52 1.44 136
CT emission rate (Ib/hr) [a] 9.0 9.0 9.0
HRSG stack emission rate (Ib/hr) [a + b) 10.5 10.4 104
{Ib/mmBuw, HHV) : 0.0077 0.0081 0.0085
Sulfur Proxide
SO, (Ib/hry= Natural gas (scf/hr} x sulfur content(ge/ 100 scf) x | 1b/7000 gr x (Ib SO, /1b S} /100
Fuel use (ci/hr) : 1.314,153 1,251,028 1,181,580
Sulfur content {(grains/ 100 cf) 2 2 2
Ib 8O, /tb § (64/32) 2 2 2
CT emission rate {1b/hr) 7.5 7.1 68
HRSG Stack emission rate (Ib/hr) 75 7.1 6.8

Nitrogen Oxides

NOx (Ib/hr) = NOx (ppmvd@ 15% O,) x {[20.9 x {1-Moisture (%)/100] - Oxygen, dry(%)} x 2116.8 ib/ft’ x Volume flow (acfm) x
46 (mole. wgt NOx) x 60 minvhr / [1545 x (CT temp.(°F) + 460) x (20.9-15) x 1,000,000 (adj. for ppm)]

9

9.54
12.66
1,803,432
1,200

39.1

21.7

CT /DB, ppmvd @15% 0O, 9 9
Moisture (%) 7.52 8.32
Oxygen (%) 12.80 12.73
Turbine Flow (acfm) 1,880,545 1,843,332
Turbine Exhaust Temperature (°F) 1,167 1,190
CT Emission rate {Ib/hr) 435 414
HRSG Stack emission rate, ppmvd @ 15% O, 5 5
HRSG Stack ¢mission rate (Ib/hr) ' 242 23.0
0637522/4 4/7TFA-Emissions COT rem2 ki 5-12 xls Golder Associatas
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TABLE A-6
MAXIMUM EMISSIONS FOR CRITERIA POLLUTANTS FOR THE HOPKINS UNIT 2 REPOWERING PROJECT
GE FRAME 7FA, DRY LOW NO, COMBUSTOR, NATURAL GAS, 60% LOAD
Turbine Inlet Temperature
Parameter 25°F 59 °F 95 °F
Carbon Monoxide
CO (Ib/hr) = CO{ppm) x [1 - Moisture(%)/100] x 2116.8 Ib/it? x Volume flow (acfm} x
28 {mole. wgt CO) x 60 minvhr / [1545 x (CT temp (°F) + 460°F) x 1,000,000 (ad;. for ppmy)]
Basis, ppmvd i2 12 12
Moisture (%) ] . 7.52 8.32 9.54
Turbine Flow {acfm) 1,880,545 1,843,332 1,803,432
Turbine Exhaust Temperature (°F) [,167 1,190 1,200
HRSG Exhaust Temperature (°F) 175 178 182
CT Emission rate (Ib/hr) 29.5 28.3 271
HRSG Stack emission rate ([b/hr) 29.5 283 27.1
Volatile ic Compound
VOCs (Ib/hr) = VOC(ppmvd) x [ -Moisture(%Y 100] x 2116.8 b/’ x Volume flow (acfm) x
16 {mole. wgt as methane) x 60 min/hr / {1545 x (CT temp (°F} + 460°F) x 1,000,000 (adj. for ppm)]
Basis, ppmvw 3.50 3.5 3.50
Moisture (%) 7.52 8.32 954
Turbine Flow (acfm) 1,880,545 1,843,332 1,803,432
Turbine Exhaust Temperature (°F) 1,167 1,190 1,260
HRSG Exhaust Temperature (°F) 175 175 175
CT Emission rate (Ib/hr) 5.32 5.14 5.00
HRSG Stack emission rate (ib/hr) 532 5.14 5.00
Sulfunc Acid Mist
Sulfuric Acid Mist (Ib/hrj= 50, emission {Ib/hr) x Conversion to H,SO, (% by weight)/100
CT S0, emission rate (Ib/hr) - provided ‘ 7.5 7.1 6.8
CT Conversion to H,SO, (% by weight} - provided ¢ 16 U
DB SO; emission rate {1b/hr) - provided 0 0 0
DB Conversion to H,50, (%) - provided 20 20 20
CT Emission rate (Ib/hr) 0.75 0.71 0.68
HRSG Stack emission rate (Ib/hr) ’ 075 0.71 0.68
Lead
Lead {Ib/hr} = NA
Emission Rate Basis NA NA NA
CT Emission rate (Ib/hr) NA NA NA
HRSG Stack emission rate {Ilb/hr) NA NA NA

Note: ppmvd= parts per million, volume dry; O,= oxygen.

Source: GE, 2006 - CT Performance Data; Golder, 2006.
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TABLE A-7
DESIGN INFORMATION AND STACK PARAMETERS FOR THE HOPKINS UNIT 2 REPOWERING PROJECT
GE FRAME 7FA, DRY LOW NO, COMBUSTOR, DISTILLATE OIL, BASE LOAD, WITH NATURAL GAS DUCT FIRING
CT Only CT wiih Duct Burner {Natural Gas}
Turbine Inlet Temg:_nlnre Turbine inlet T Ture
Parameter "5{“!@15 ¢ F. PR - %,a 59""'}9!'(!)”?& "w‘_DB; }
EIRE ] B v & rl’i! -23 m‘s\s.«! nﬁ SR _§g
. ion Turbine Perf
Power output (MW) P 198.9 187.9 1724 198.9 137.9 172.4
Heat rate (BowkWh, LHY) P ¢.260 9.915 10,090 9.860 9,935 10,090
(BruxWh, HHV) 10,452 10,53 10,695 10,452 10,331 10,695
Heat Imput (MMButyr, LHV) 1] 1.961.2 18668 17395 1%61.2 1,866.3 1.739.5
{MMBwhr, HHV) 2079 197 1,844 2079 1,979 1,844
Evaporative Cooler o On On Off On On
Relative Humidity (%4} p 17 7 50 170 78.0 50.0
Fuel otl
Fuel heating value (Brwib, LHV) P 18,390 18,200 18,300 18,300 18,300 18,300
{Brw/Tb, HHV) 19398 19,398 19,398 19,298 19,398 19,398
{HHY/LHV) 1.060 1.060 1060 [.060 1.060 1060
Fuel heating value (Btuwlb, LHV) NA NA NA 13,300 £8.300 18,300
{Btuih, HHV) NA NA NA 19,398 19398 19.398
(HHV/LHV} NA NA NA 1.kl L (A1)
Duct Bumer (DB)
Heal input (MMBohr, HHY) 0 [+ ] 764.6 L6 6626
(MMBuhr, LHV) 0 0 0 6BB.B 641.1 596.9
CT Exhaust Flow
Mass Flow (Bvir)- with no margin 3.995,000 3,764,000 3.512.000 4,025,724 379259 1538,625
- pravided P 3,995,000 3,764,000 3,512,000
Temperature (°F) P 1,059 1,096 1,130 1.059 1,096 1,130
Moisture (% Yol.} P 10.95 1182 12.96 13.50 14.32 1543
Oxygen (% Vol} v t 20 1097 1077 835 L6 7.98
Malecular Weight c 78.36 28.26 28.13 2819 019 2797
] 28.35 28.26 28.13
Fuel oil
Fuel usage CT (Rhe) = Heat Input (MMBrste) x 1,000,000 BruMMBtu (Fuel Heat Content, Bl (LHVY)
Heat input {MMBruhe, LHV} 1,96 1867 1,740 NA NA Na
Heat content {Brw'lh, LHV) 13,300 18300 18,300 NA NA NA
Fuel usage {Ib/w}- cakculated 3 107,169 F02.01) 95,055 NA NA NA
Neturdl gas
Fuel usage DB (hr) = Heat Input {(MMBrwhr) x 1,000,000 BruMMEitu (Fuel Heat Conlent, Bruflb (LHV))
Heat mput {MMBtuhr, LHV) NA NA NA GBE.B 6411 S 5969
Heal content {Btuwlb, LHV) NA NA NA 20704 20,714 0714
Fuel utape (b/ho})- caloylated NA NA NA 33,253 30,950 28,816
Hea content (Biw/cf, LHV)- assnmed NA NA NA M 933 933
Fuel density (Iﬂ’ﬂ‘] NA NA NA 00451 0.0451 G045t
Fuel usage (cfiw)- calculated NA NA NA 737941 636,838 639,435
Stack Heighe () 150 1350 150 150 150 15¢
Diameter (R) 13 18 I8 13 1B 18
Velocity (f/sec) = Volume flow {acfm) / [({dizmetery /4) x 3.14159] / 60 soc/min
Mass flow (Rvlw) 3,995,000 3,764,000 3,512,000 NA NA NA
Stack Temperature (°F) 1,059 1.096 L1 NA NA NA
Milocular weight 2836 28.26 2813 NA NA NA
Vohume flow {acfin) 2,603,400 252,733 2414634 NA NA NA
Dismeier (&) 18 18 13 NA NA NA
Velocity (fsec)- caleulated 170.5 165.1 158.1 NA NA NA
Stack Height {ft) 150 150 150 150 150 150
Diarneter (1) 18 13 18 18 13 18
Mass flow (/) 3,995,000 © 3,764,000 3,512,000 4,025,724 31792596 1518625
Stack Temperature (°F} 243.0 245.0 2470 206 M 201
Molecular weight 28.3& B2 2813 2819 2810 2T
Volame flaw {actin} 1,211,435 1,146 966 1,073,677 1,157,102 1.090,210 1017182
Drizmeter (it} 13 I8 1} I8 13 18
Velacity {ft'sec)- calculated 7.9.5 751 70.3 758 T4 66 6
Note: Universal gas constant = 1,545 fi-Ib{foroe}R; atmospheric pressure = 2,116.8 b{force)l/7; 14.7 /R
Source: GE, 2006 - CT Pearformance Data; Golder, 2006,
Golder Assoclates

063752274 TF A Esmations COT rom? ki 5-12 ah



May 2006

TABLE A-8

MAXIMUM EMISSIONS FOR CRITERIA POLLUTANTS HOPKINS UNIT I REPOWERING PROJECT

GE FRAME 7FA, DRY LOW NOy COMBUSTOR, DISTILLATE OIL, BASE LOAD, WITH NATURAL GAS DUCT FIRING

W’r‘\
‘@m‘t

u'.t umﬁ"g%%ggé’h

Tewmperaturan

7".%
%” 51

Parameter é

Particulate from CTand SCR
Total PM,4 = PM,q (front half) + PM,o ({NH,);50,) from SCR only
2. PM,, (front half} {ib/hr)
CT- provided
DB {ibhr) - calculated
Total CT/DB emission rate {Ib/hr)

SO, emnission rate {{b/hr)- calculated
Conversion (%) from SO, to 504

MW SOy 50, (80/64)

Conversion (%) from S0, 1o (NH,){S0,)
MW (NH,}, S04/ S0, (132/80)

SCR Particulate (Ib/hr)- calculated

CT emission rate (Ib/hr) {a + b] assumes SCR
HRSG stack emission rate (Ib/hr) [a + b]
{Ib/mmBtu, HHV)

Sulfur Dioxi
Fuel oil Sulfur Content

Fuel ol use (Ivhr)
Ib SO2 /16 S (64/32)

Fuel use (cPhr)
Sulfur content (grains/ 100 cf}

CT emission rate (Lhr)

HRSG stack emission rate {Ib/hr)
{IWMW)

. .

CT/DB, ppmvd @15% Oy
Moisture (%}

COxygen (%)

Turbine Flow {acfm)

Turbine Exhaust Temperature (°F)

CT emission rate (lb/hr)
(RMW)
HRSG stack emission rate, ppmvd @ 15% Oy
HRSG stack emission rate {1b/hr)
{Ib/MW}

Carbon Mogoxide

Basis, pprnvd

Basis, ppmvd @ 15% O,
Moisture {%)

Oxygen (%)

Turbine Flow (acfm)

Turbine Exhaust Temnperature (°F)

CT emission rate {Ib/hr)
HRSG $tack emission rate (Ib/hr)

06175224 /TFA Emusxions COT rom? kik 5-1Xab

»&’éé%@%éﬁ%% a1

“““f ‘”-P."}’ﬁ”i:f?éﬁ ey
Rl vt o

17.0 17.0
0.0 0.0
17.0 17.0

197.2 102.0
98 2.8
13 1.3
100 100
1.7 1.7

2166 20.62

ki 378
R7 376
0186 0.0390

CT/50; (1b/hs)= Fuel oil {Ibvhr) x sulfur cantent{% weight) x {Ib SO, b 8) /100

0.0500% 0.0506%
107,169 102,011
2 hl

DEB/SO, {Ib/hr = Natural gas (scffhu} x sutfur content(gr/t00 sef) x | IT00G pr x (b SO, /b S) /100

NA NA
NA NA
197.2 162.0
197.2 162G
0.54 0.54

42 42

10.95 1182
1120 1097
2,603,400 2,520,733
1,059 1,096
419 3253

1.7 1.7

o 10

814 77.5

041 2.4

CO{Ir) = CO(ppm} x [1 - Moisture(*)/100] x 21 16.8 Ib/ft? x Volume flow (achn) x
28 (mole. wgt CO} x 60 minvhr / [L545 x (CT temp.(°F) + 460°F) x 1,000,000 {ad). for ppm)]

25 25

1772 §7.44

10.95 11,82

11.20 10.97

2,603,400 2,520,713

1,059 1,096

78 82.2

878 §2.2
Golder Associates

170
0.0
17.0

b. PM4 ((NH,),50,) from SCR only = Sulfur trioxide from conversion of SO; converts to ammonium sulfate (= PM, )
Particulate from conversion of SO, = 50O, emissions (b/hr) x conversion of SO, to S0, x 1b SO/ SO; x
conversion of SOy to (NH, )50, x 1b (NH, 50/ b SOy

5.1
9.8
1.3

100
1.7
£9.21

32
6.2
0.0196

0.0500%
95,055
2

NA

95.1
95.1
0.55

12
12.96
1077

1,414,634
1,130

3034
13
10
7.2
2.42

25
17.30
12.96
10.77

2414634
1,130

768
76.1

7.0
9.2
262

1.4
9.8
i3
100
i7

22.51

337

437
00171

0.0500%

[

737944
2

107.2
1HE4

NOx (Ib/hr) = NOx (ppmvd@ £5% O3) x {[20.9 x {|-Moisture (*%)}100] - Oxygen, dry(%)] x 2116.3 1o/’ x Votume flow {acfn) x
446 (mole. wgt NOx} x 60 minshr /(1545 < (CT temp.(°F) + 460) x (20.9-15) x 1,000,000 {ad;j. for ppm}]

386
13.50
835
2,639,095
1,059

4184
NA
1
034

419
2144
13.74

.07

2,639,095
1,059

37.8
142.5

17.0
85
155

105.9
9.8
1.3
100
1.7

2141

316
47.0
00175

0.0500%
102,011
2

686,338
2

1020
059

387
14,32
AL
2,554,769
1,096

3965
NA
10
1026

418
18
14.5§

7.90

2,554,769

1,096

822
1334

1740
LX)
250

9.7
98
1.3

100
1.7
19.95

36.2
449
0.0179

0.0500%
35,055
2

639,485
P4

5.t
98.7

8.7
15.43
1.98
2,446,776
1,130

169.6
NA
10
95.6

419
24
15.62

1.76

2,446,776
1,130

6.1
1233

063-7522
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TABLE A-8
. MAXIMUM EMISSIONS FOR CRITERIA POLLUTANTS ROPKINS UNIT 2 REPOWERING PROJECT
GE FRAME 7FA, DRY LOW NOy COMBUSTOR, DISTILLATE OIL, BASE LOAD, WITH NATURAL GAS DUCT FIRING

g‘z I Turblas Inkt Temperatire

R %s..roa,%%,&ggggﬁg i

H oMt et Lot b el
S Y arbhs Tokt T eappatece

i CT with Duct Burner (Natiirat W@
m ot e

SR
Parameter ﬂ?ﬁzsfﬂ@}%%&fisswa&%{&fﬂsswafég 15 TR w/DB 559 °F, w/DB [ 95 °F w/DiB
e = pean it o e e T rd STy te oo S prean s
b i Rl m&ﬂg*ﬁgw;ﬁwgm SN

Volati anic Comy
VOCs (Io/hr) = VOC(ppmvd) x 2116.8 Ib/ft? 1 Volume flow (acfin} x
16 (mole. wgt as methane) x 60 min'hr / [1545 x {CT temp.(°F) + 460°F) x 1,000,000 (adj. for ppm}]

Basis, ppmvw 150 350 3.50 76 15
Basis, ppmvd 193 397 4.02 g8 38
Basis, ppmvd @ 15% Oy .79 2.77 2.8 52 5.2
Moisture (%) 1095 11.82 12.96 13.74 14.55
Oxygen (%) 11.20 10.97 10.77 8.07 790
Oxygen (Y-dry) 12.58 12.44 12.37 9.36 925
Turbine Fiow {acfin) 1,603,400 2,520,713 2,414,634 2,639,095 2,554,769
Turbine Exhaust Temperature {°F} 1,059 1,696 1,130 1,059 1,096
CT emission rate {lb/hr) 789 7.46 6.99 789 7.46
HRSG Stack emission rate (Ib/he} 7.89 T.46 6£.99 17.1 160
Sulfuric Acid Migt (ibvhry» $O, emission (Ib/r) x Conversion to H,50, (% by weight)/100 i
CT 504 emissien rate {Ibfhr) - provided 107.2 1020 95.1 HANIE] 059
CT Conversion to H;50, (% by weight) 10 20 20 20 20
DB SO; emission rate {Ihr) - pravided 0 o] [} 00 c.0
DB Conversion 10 H;50, (%) - provided 20 ] 0 20 20
CT emission rate (lb/hr} 214 19.0 4 20.4
HRSG Stack emission rate (tb/hr) 214 104 19.0 223 212
Lead.
Lead (Ib/he) = Basis (16/10" Biu) x Heat Iaput (MMBrwtr) / 1,000,000 MMBiw10'” Bt
Emission Rate Basis (1t/10'% Btu) 14 14 14 13 14
CT emission rate ({b/hr) 0.0291 0.0277 0.0258 0.0291 0.0277
HRSG stack Emnission rate (Ib/hr} 0.0291 0.0277 00258 0,029} 0.0277

7.5
89

53

1562
776

9.20
1,446,776
1,130

6.99
14.9

98.7
20
40
20

9.0
19.7

0.0258
0.0258

Note: ppmyd= pants per million, volume dry; Oz= oxygem.

Source: GF, 2006 - CT Performance Data; Golder, 2606,

063-7522
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TABLE A-9

DESIGN INFORMATION AND STACK PARAMETERS FOR THE HOPKINS UNIT 2 REPOWERING PROJECT
GE FRAME 7FA, DRY LOW NOy COMBUSTOR, DISTELLATE OIL, 75% LOAD

Turbiue Jolet Temperature
Parameter 15°F 59 °F 93 °F
Combustion Turbine Performance
Power output {MW) 149.2 140.9 1293
Heat rate ( Brwk Wh, LHV) 10,580 10,740 10,540
{Btwk Wh, HIIV} 11,215 11,385 11,596
Heat Input (MMBiuwhr, LHV) 1,579 1513 1,415
{MMBtwhr, HHV) 1,673 1,604 1,499
Relative Humidity (%, 87 78 b}
Fuel heating value {Btwb, LHV} 18,300 18,300 18,300
{Bw/lb, HHY) 19,398 19,358 19,398
(HHVILHYV) 1.060 1.060 £.060
CT Ezhaust Flow
Mass Flow {Ib/hr)- with no margin 3,085,600 2,993,000 2,848,000
- provided 3,085,000 2,993,000 2,848,000
Temperature (°F) 1,136 1,15% 1,184
Moistuce (Y Vol ) i0.91 1136 12.22
Oxygen (% Vol.) 10.96 16.96 1096
Molecular Weight 28.38 2831 28.21
Fuel Usage
Fuetl usage {1b/hr) = Heat [nput {MMBrtu/he) x 1,000,000 Btu/MMBtu {Fuet Heat Content, Brw/lb {LHV))
Heat input (MMBtuhr, LHV} 1,579 1,513 P45
Heat content {Btu/lb, LHV}) 18,300 18,300 18,300
Fuel usage {Ib/hr)- calculated 86,257 82,694 77.295
HRSG Stack and Flow Conditions
Stack Height (f) 150 150 150
Driameter {A} 18 18 18
Velocity {fsec) = Vohume flow (acfim) / [((diameter)? /43 x 3.14159] 7 60 sec/min
Mass flow (1b/he) 3,685,006 2,993,000 2 848,000
Stack Temperatuze (oF) 233 233 232
Molecular weight 2338 28.31 8.2
Volume flow (acfim) 916,430 891229 349,241
Diameter (1) 18 18 18
Velocity (ft/sec)- calcutaled 60.0 584 557

Note: Universal gas constant = 1,545 A-Ib{force)®R; atmospheric pressure = 2,116.8 Ib(forceVf'; 14 7 IR

Source: GE, 2066 - CT Perfonnance Data; Golder, 2006.

0637514 O TFA-Etadons COT ronZ b 5-12 als

Golder Associates
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TABLE A-10

063-7522

MAXIMUM EMISSIONS FOR CRITERIA POLLUTANTS FOR THE HOPKINS UNIT 2 REPOWERING PROJECT
GE FRAME TFA, DRY LOW NOy COMBUSTOR, DISTILLATE QIL, 75% LOAD

Parameter

Turbine Lnlet Temperature

15°F 59 °F 95°F

Panticulate from CTand SCR

a. PM,, (front half} ((bhr)
CT- provided

SO, emission raie (Ib/hr)- calculaled
Comv ersion (%) from 50, to 50,

MW SOy 50, (80/64)

Conversion {*4) from 50, to (NH },{$0,)
MW (NH.,); 50/ S0, {132/8G)

SCR Panticulate (Ib/hr)- calculated

CT emission rate {{b/hr) [a]

HREG stack emission rate (ibvhr) {a + b)

Sutfur Digxide.

Fuel o3} Sulfur Content

Fuel ol use (Jb/hr)

Ib SO/ 1b S (64/32)

T emission rate (bt}

HRSCF Stack emission rate (Ib/i)

. U xide;

CT/DB, pprmvd @ 5% O,
Moisture (%)

Oxygen (%)

Turbine Flow {acfin}

Turbine Exhaust Temperature (°F)

CT Emission rate {1bhr)

HRSG Stack emission rate, ppimva @ 15% O,
HRSG Stack emission rate (1b/hr)

Carbon Monoxide

Basis, ppmsd

Moasture (%3)

Turbine Flow (acfm)

Turbine Exhaust Tempeiatuie (°F)
HRSG Exhavst Temperature (*Fy

CT Emission ta1e (Ib/hr)
HRSG Stack ermission rate {Ib/hr)

PEITSILA ATFA Fmisakns COT rm2 Wik 5-12.a0

{Ib/mmBru, HHV)

Total PM,q = PM 4 {front half) + PM g ({(NH,),;50,) from SCR only

b. PM,o ((NH,),50,) fiomn SCR only = Sulfur mexide from conversion of SO, converis to ammonium sulfaie (= PM,q)
Particulate from conversion of 50, = 50, emissions {Ib/hr) x conversion of SOy 10 SO, x Ib S0y1b SO, %
cons ersion of SOy to (NH, 0,50, x 1b (NH,),S0/ Ib 50,

SO {Ib/hr)= Fuel ai? (Ib/hr) « sulfur content(*% weight) x {ib SO, b §) /100

N (bt} = NOx (ppenvd@y 15% O3} x {[20.9 < (1-Moisture (#%)/100] - Oxyvgen, dry{%e)! x 21168 /A7 x Volume flow (zcfin) x
46 (mote, wpt NOx) x 60 minvhr /11545 < (CF temp.(°F} + 460) x (20.9-15) x 1,000,600 (ad). for ppm))

CO {Ibvhr) = CO(ppm} x [| - Moisture(%)100] x 2116.8 1b/A° x Volume Nlow {acfm) x
28 (mole. wgt CO} x 60 minhr /{1545 x {CT 1emp.(*F) + 460°F) x 1,000,000 (adj. for ppm)}

Golder Associates

7.0 17.0 17.0

163 %27 13
9.8 9.8 5.8

13 1.3 13
100 100 160

1.7 1.7 1.7
17.43 16.71 15.62
17.0 17.0 17.6
ji4 337 326
0.0206 00210 0.0218
0.050% 0.050% 0.050%
86.257 82,604 77,293
2 2 2

6.3 827 T3
863 827 713

42 42 42

10.91 11.46 12.22
10.96 10.96 10.96
2,110,365 2,082,106 208,987
#1136 1,159 1,184
2727 .2 24422

10 10 10.0

64.% 62.2 58.1

25 25 25

1081 1148 1222
2,110,563 208,106 2018987
1,136 1,159 184
233 233 EX Y]

478 63.5 6.¢
478 65.5 62.0
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TABLE A-10

MAXTMUM EMISSIONS FOR CRITERIA POLLUTANTS FOR THE HOPKINS UNIT 2 REPOWERING PROJECT
GE FRAME 7FA, DRY LOW NOy COMBUSTOR, DISTILLATE OIL, 75% LOAD

Turbine lnlet Temperature

Parameter 15°F 59°F 95 °F
Yolatile Onganic Compounds
VOCs (IbMr) = VOC(ppmvd) x 2116.8 b/ x Volume fow (actm} x
16 {mole. wet as methanc) 60 mivhe / {1545 V(CT lemp.(°F) + 460°F) x 1,000,00C (adj. for ppin)]
Basis, ppmvw kR 35 35
Moisture {%s) 0.9 11.46 1222
Turbing Flaw [acfm) 10.96 10.96 30.96
Turbine Exhaus! Temperature (°F) 2,110,565 2,082,106 2018987
HRSG Exhaust Temperature (°F} 1,136 1,159 1,184
CT Emission rate (ib/hr) i 6.0% 2 3.65
HRSG Stack emission rate (Ib/hr) .09 2 5.65
Sulfuric Acid Mist (Ib/he)= 50; emission (Ib/hr) x Conversion to H;50, {% by weight)/100
CT SO, emission rate (Ibvhr) - provided 863 827 173
CT Conversion to HySO, (% by weight) - provided 20 20 0
DB 50, emission rate (Ib/hr) - provided Q 0 [¢]
DB Conversion te H;SOy (%3) - provided 20 20 20
CT Emission rate (Ib/hr) 17.25 16.54 1546
HRSG Stack emsssion rate (1b/hr) 17.25 16.54 15.46
Lead
Lead {IbMr) = Basis (1b/10" Bru) « Heat Input (MMBrwhr) / 1,000,000 MMBtw/10'7 B
Emission Rate Basis (Ib/10" Biu) 14 14 14
CT Emission rare {Ib/hr) 0.022 00212 00198
HRSG Stack emission rate {1b/hr) 0.0221 00212 0.0198

Nole: ppmyd= parts per million, volume dry; O2= oxygen.

Source: GE, 2006 - CT Performance Dala; Golder, 2006.

06375224 ASFA-Emirswms COT rom A 5412 408 Golder Assoclates
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TABLE A-11

DESIGN INFORMATION AND STACK PARAMETERS FOR THE HOPKINS UNIT  REPOWERING PROJECT
GE FRAME TFA, DRY LOW NOx COMBUSTOR, DISTILLATE OIL, 60% LOAD

Turbine lalet Temperature

Parameter 25°F 59°F 95°F
c ion Turbi
Power output (MW} 119.4 1127 103.5
Heat rate (Bru/kWh, EHV) 11,570 t1,75G 12,040
(BwkWh, HHV) 12,265 12,455 12,730
Heat Input (MMBtuwhr, LHV} 1,382 1,324 1,243
{MMBtuhr, HHV) 1,464 1404 1,318
Relative Humidary (%} 87 78 50
Fuel heating value (Biu/lb, LHV) 18,300 18,300 18,300
{Btwlb, HHV) 19,398 19,398 19,398
(HHY/LHV) 1.060 1.060 1.060
CT Exhaust Flow
Mass Flow (lb/hr} with no margin 2,743,000 1,667,000 2,579,000
- provided 2,743,000 2,667,000 2,579,000
Temperature {°F) 1,167 1,188 1,2001
Moisture (% Vol.} 10.42 10.96 11.63
Oxygen (% Vol ) 1123 11.23 11.33
Molecular Weight 2842 28358 2825
Eugl Usage
Fuel usage (Ib/hr) = Heat Input {(MMBtuhr) x 1,000,000 Btrw/MMBtu (Fuel Heat Content, Bruilb (LHV)}
Heat input (MMBww/hr, LHV) 1,382 1,324 1,243
Heat content (Biw1b, LHV) 18,300 18,300 18,300
Fuel usage {[b/hr)- calculated 75.492 72,361 67,923
Flow Conditon
Stack Height () 150 150 150
Diameter (A} 18 i8 18
Velocity {ft/sec) = Volume flow (acfm) 7 [({diameter)® /4) x 3. 14159} / 50 secinin
Mass flow (1b/hr) 2,743,000 2,667,000 2,579,000
Stack Temperature (oF) 213 22 222
Molecular weight 2842 2835 2825
Volume flow (acfin) 802,010 781,670 757,255
Diameter {f) 18 18 g
Velocity (A/sec)- calculated 515 51.2 496

Note: Universal gas constant = 1,545 A-b{force)*R; aunospheric pressure = 2,1 16,8 I force VR 14 7 Ib/R°.

Source: GE, 2006 - CT Performance Data; Golder, 2006,

06373224 ATFA-Emuwions COT ran2 ik 5-12 cle

Goldar Associates
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TABLE A-12

MAXIMUM EMISSIONS FOR CRITERIA POLLUTANTS FOR THE HOPKINS UNIT 2 REPOWERING PROJECT
GE FRAME 7FA, DRY LOW NO, COMBUSTOR, PISTILLATE OQIL, 60% LOAD

Parameter

Turbine [olet Temperature

15 °F $9 °F 95 °F

Particulate from CTand SCR

a. PM,q (front half) (Ib/hr)
CT- provided

Nitrogen Oxides

Carbon Menozide

Basis, ppmivd

Moisture (%)

Turbine Flow {acfm)

Turbine Exhaust Temperature {°F)
HRSG Exhaust Temperature (°F)

CT Emission rate {Ibhr)
HRSG Stack emission rate {Ib/r)

063752174 477F A -Emuisuans COT rom2 kB, 5-12 als

Particulate from conversion of $Q, =

Towal PMyp = PM g (front hall) + PM,; ({NH,);50,) from SCR only

17.0 170 1790

b. PM,, {{NH};50,) from SCR only = Sulfur tnoxide from conversion of 50; converts to ammonium sulfate (= PM,;)

S0, emissions ¢ib/te} x conversion of SO, 10 S0y x b SOyIb SO, x
conversion of 50, to (NH, )50, x 1b (NH,),50,/ 1b SO,

50, cmission rate (Lb/hr)- cateulated 755 14 679
Conversion (%) from SO, 10 50, 98 98 98
MW SO,/ SO, (80/64) 1.3 13 13
Conversion {%) from SOy 10 (NHH{SOy) 100 100 100
MW {NH,}; 50/ 50, (132/20) 1.7 1.7 1.7
SCR Particulate (Ib/hr)- calculated 15.26 14.63 13.73
CT emission rate (Ib/hs) [a] 1749 170 17.0
HRSG stack ernission rate {Ibha} [a ¢ b] 323 E N N7
Ab/mmBtu, HHV) 0.0220 00225 0.0233
Sulfug Dipxide

S50; (b/he)= Fuel o1l (Ib/hr) x sulfur canteni(* weight) x (Ib SO, /b §) /100
Fuel ail Sulfur Centent 0.050% 0.050% 0.050%
Fuel ai} use (th/hr} 15,492 12,361 67,923
b 502/ 1b S (64/32) 2 2 4
CT emission rate (Ib/hr) 755 724 67.9
HRSG Stack emission rate (Ib/hr) 7335 724 67.9

NOx (Ibhr} = NOx (ppmvd@ 15% 0-) < 1120.9 x (| -Moisture (%} 100] - Otygen, dry(%a}} x 2116 8 Ib/R% x Volume flow {acfim) «
46 (mole. wgt NOx} x 60 mun/hr 7 [1545 x (CT temp.(°F) + 460) x (20 9-15) x I.D(_]ﬂ,OOO {adj. for ppm)|

CT/DB, ppmvd & 15% O, 42 E 42
Moisture (%) 10.42 10.96 11.63
Onypen (%) 11.23 11.23 1.33
Turbine Flow {acfin) 1,910,499 1,386,080 1,845,173
Turbine Exhaust Tenperature (°F) 1,167 1.188 1,200
CT Emission rate {Ib/hr) 1368 2273 2134
HRSG Stack emission rate, ppmvd /@ 15% 0, 16 4] 10.0
HRSG Stack exnission rate (Ib/hr} 56.4 54.1 50.8

CO (W/hey = CO(ppm} x [] - Moisture(%¥100] x 2116.8 I/ x Volume flow {ackn} x
28 (mote. wgt CO) x 60 minhe /{1545 x (CT temp {°F) + 460°F) x 1,000,000 (adj. for ppen)]

25 25 25
10.42 1096 1163
1,910,499 1,886,080 1,831,173
1167 1188 1,200

28 28 28

60.5 586 $6.5

60.5 8.6 56.5

Golder Assoclates
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TABLE A-12

MAXIMUM EMISSIONS FOR CRITERIA POLLUTANTS FOR THE HOPKINS UNIT 2 REPOWERING PROJECT
GE FRAME 7FA, DRY 1LOW NOy COMBUSTOR, DISTILLATE OIL, 60% LOAD

Turbine Inlet Tempersture

Parameter 25°F 58°F 95 °F
Yolatile Organtc Compounds
VOCs (Ib/hr) = VOC(ppmyd) x 2116.8 IR x Volume flow {acfim) x
16 {mole. wgt as methane) x 60 min/hr / (1 345 x (CT temp {*F) + 460°F) x 1,000,000 (ad). for ppm)]
Basis, ppmvw 35 kR 35
Moisture {%s) 10,42 10.96 11.63
Turbine Flow {acfm} 1123 1823 11.33
Turbine Exhaust Temperature (°F) 1,$10,499 1,886,080 1,843,173
HRSG Exhaust Temperatuie {°F) 1,167 1,188 1,200
CT Emission rate {1b/hr) 541 5.27 501
HRSG Stack smnission rate (Ib/hr) 541 527 5.1
Sulfuric Acid Misi
Sulfuric Acid Mist (Ib/hr )= SO; emission {Ib/ha) x Conversion to H,50, (% by weighty/ 100
CT SO, emission rate (Ib/hr) - provided 755 72.4 61.9
CT Conversion to H,50, (% by weight) - provided pat} pii} 20
DB 50; emission rate (Ib/hr} - provided 0 9 0
DB Conversion to H;50, (*%) - provided X0 20 20
CT Emission rate (fhr) §5.10 14.47 13.58
HRSG Stack enission rate (Ibvhr) ) LN {1} 1447 13.58
Lead
Lead (§b/hr) = Basis (Ib/10'? Btu) x Heat input (MMBtwhr) / 1,000,000 MMBtu/10'% Bry
Emission Rate Basis (It/10' Biu) 14 14 14
CT Emission rate {Ib/hr) 0.0193 0.0185 d0174
HRSG Stack emission rate [Ib/hr) 0.0193 0.0185 0.0174

Note: ppinvd= parts per miltion, valume dry; O,= oxygen.

Souree GE, 2006 - CT Performance Data; Golder, 2006.
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TABLE A-1}
DUCT BURNER EMISSIONS: FULL DUCT FIRING

Emission Rate Heat Enput (.\IMBl.u.’hr) {HHY) Emission Kate (Ibibr)
Pollutant (MM Btu) AP-41 15°F 59 °F 95 °F i5°F 5% °F 95°F
Natural Gag:Fing
PM-10 0.012 765 12 663 9.2 3.5 0
NO, 0.10 765 712 663 76.5 712 66.3
co 0.072 765 71? 663 55.¢ 5l.2 47.7
Vo< Q.012 765 72 663 9.2 1.5 8.0
Natura| gas-firing  AP-42 {1998)
PM-10 1.9 1b/10" scf * 0.6013 IvMMBtu
NOx 190 110" scf i ) 0.£83 IWMMB
co 84 1b/10° scf " 0.081 Ib/MMB1u
voC 5.5 1b/10° scf . 0.0053 1MMBtu
Heat content 1036 Btw/scl
. Table 1.4-2. Emission Factors for Criteria Potlutants and Greenhouse Gases from
Natural Gas Combustion, Uncontrolled Post-NSPS
b Table 1.4-1. Ermission Factors for Nitrogen Oxides (NOx) and Carbon Monoxide (CO) from
Natural Gas Cembustion
06175224 LIFA Enixgons COT row? d& $-17.00s Golder Associates
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TABLE A-14
REGULATED AND HAZARDOUS AIR POLLUTANT EMISSION FACTORS AND EMISSIONS
FOR HOPKINS UNIT 2 REPOWERING PROJECT, NATURAL GAS-FIRING ONLY
Natural Gas
Parameter Emission Rate (Ib/hr) firing Natural Gas Maximum Annual
for Operating Conditions of Base Load * Emissions (TPY) "
Ambient Temperature ("F): 59 °F 59 °F w/DB 59 °F
1
HIR (MMBitu/hr): 1,795 2,506 CT/HRSG
HAPs {Section 112{b} of Clean Air Act}
1,3-Butadiene T.72E-04 1.0BE-03 4.18E-03
Acctaldehyde T.18E-02 1.00E-01 3.89E-01
Acrolein 1.15E-02 1.60E-02 6.23E-02
Benzene 2.15E-02 30I1E-02 i.}7E-01
Ethylbenzene - 5.74E-02 8.02E-02 311E0)
Formadchyde 3.85E-01 5.34E-(1 2.08E+00
Naphthalene 2.33E-03 3.26E-03 1.27E-02
Polycyclic Aromatic Hydrocarbons {(PAH) ¢ 3.95E-03 5.51E-03 2.14E-02
Propylene Oxide 5.20E-02 7.27E-02 2.82E-01
Toluene 5.92E-02 8.27E-02 31.21E-01
Xylene 1.F5E-01 1.60E-01 6.23E01
Antimony 0.00E+00 0.03E+00 0.00E+00
Arsenic 0.00E+00 0.00E+00 G.00E+00
Beryllium 0.00E+00 0.00E+00 0.00E+00
Cadmium 0.00E+00 0.00E+00 0.00E+00
Chromium 0.00E+00 0 0DE+00 0.00E+Q0
Lead 0.60E+00 0.00E+D0 0.00E+00
Manganese 0.00E+00 0.00E+00 0.00E+00
Mercury 0.00E+00 0.00E+00 0.COE+00
Nickel 0.(E+00 0.00E+00 0.00E+00
Selenium 0.00E+00 0.00E+G0 0.00E+00
HAPs (Total) 0.780 1.086 422
" Emissions based on the following emission factors and conversion factors for firing natural gas:
Emission Factors Valye Reference
1.3-Butadiene {a} 0.43 1b/10" Bru; AP-42,Table 3.1-3. EPA 2000
Acetaldehyde 40 /10" Blu; AP-42 Table 3.1-3. EPA 2000
Acrolein 6.4 b/10" Btu; AP-42,Table 3.1-3. EPA 2000
Benzene 12 Ib/10"! Btu; AP-42,Table 3.1-3. EPA 2000
EthyPbenzene 32 1b/10" Btu; AP-42 Table 3.1-3. EPA 2000
Formadchyde 0.091 ppmvd @15% O, (sce Table t5a)
Naphthalene 1.3 1b/10" Biu; AP-42,Table 3.1-3. EPA 2000
Polycyclic Aromatic Hydrocarbans (PAH) 2.2 /107 Bru; AP-42.Table 3.1-3. EPA 2000
Propylens Oxide: (a} 29 16/10" Btu; AP-42,Table 3.1-3. EPA 2000
Taluene 33 W/10" Btu; AP-42,Table 3.1-3. EPA 2000. Database
Xylene 64 16/10" Btu; AP-42,Table 3 1-3. EPA 2000
Antimony 0.00E+00
Arsenic 0.00E+00
Beryllium 0.06E+00
Cadmium 0.00E+00
Chromium 0.00E+00
Lead 0.00E+00
Manganese 0.G0E+00
Mercury 0.00E+00
Nickel 0.00E+00
Selenium 0.0E+00
{a) Based on 1/2 the detection limit; expecied emissions are bower. . ___ . —— - —_
* Annuat emissions based on ambient temperature of 59 °F firing natural gas for following hours: 3,500 hours, NG w/o duct firing
5,260 hours, NG w/ duct finng
F A d to be repre: ive of Polycyclic Organic Matter (POM) emissions, a regulated HAP.
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TABLE A-15
MAXIMUM FORMALDEHYDE EMISSIONS FOR THE HOPKINS UNIT 2 REPOWERING PROJECT
GE FRAME 7FA, DRY LOW NOy COMBUSTOR, NATURAL GAS, BASE LOAD
CT Only
Turbine Inlet Temperature

Parameter 25°F 59 °F 25°F w/DB 59 °F w/DB
Eormaldehyde (CH,0) MW = 30

CH,0 (Ib/hr) = CHO (ppmvdi@ 15% 02) x {[20.9 x (1-Moisture (%)/100] - Oxygen, dry(%)} x 2116.8 /12 x Volume flow (acfm) x

30 (mole. wgt CH2O) x 60 min/hr / [1545 x (CT temp.(°F) + 460) x (20.9-15) x 1,000,000 (adj. for ppmy}]

CT, ppmvd @15% O, 0.09 0.091 0.091 0.091

Moisture (%) 7.54 8,55 10.26 11.21

Oxygen (%) 12.77 12.57 9.76 9.61

Turbine Flow (acfm) 1,083,262 1,023,573 1,075,526 1,016,095

Turbine Exhaust Temperature {°F) 203 202 189 188

CT Emussion rate (Ib/hr) 0.407 0.385 0.567 0.534

CT Emission rate {1b/30"? Btu) (HHV) 2145 214.4 213.0 200.4

Note: ppmvd= parts per million, volume dry; O;= oxygen.

Source: GE, 2006 - CT Performance Data; Golder, 2006,
!
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REGULATED AND HAZARDQUS AIR POLLUTANT EMISSION FACTORS AND EMISSIONS FOR THE HOPKINS UNIT 2 REPOWERING PROJECT

NATURAL GAS-FIRING AND DISTILLATE OIL-FIRING

Emisslon Rate (Jbo/hr)
Parameter Firing Distillate Fuel O * Mazimum Annuat Emissi (TPY)
Base Load
Ambient Temperature {*F}: 59 °F Distidlate Fuel Oil * Natural Gas *
1 -k Natural Gas and

HIR {(MMBww/hr) 1979 CT/HRSG CT/HRSG Fuel 0i) *
HAPs (Section §12(h) of Clean Air Actt
L.3-Butadiene 3.17E-02 3. 17E-02 4. 18E-03 145£-02
Acctaldehyde 0 DOE+00 0 Q0E+0D J8%9E-0t ZH4E-01
Acokdn Q.00E+00 0 E+00 6.23E-02 4 17E-02
Benzene I.09E-01 L.OSE-D! L17E-0} 1.83E-01
Edhylbenzene 0.00E+00 0 00E+0D LITE-O1 ZHIE-D1
Formadehyde 4.60E-01 4.60E-01 208E+00 1.36E+00
Naphthalene & $3E-02 &.93E-02 1.278-02 1.78E-02
Polycychic Aromaue Hydrocarhens (PAH) * 1.52E-02 7.92E-02 2. 14E-02 9.37E02
Propytenc Oxide 0 00E+00 0 00E +00 2.82E-01 1.91E-0§
Toluene 0 00E+DD 0.00E+() 321E-Q1 2.13E-01
Xylene 0.00E+00 0.00E+00 6.23E-01 4.22E-01
Antmony 0.00E+00) G O0E+00 0.00E+00 0.00E+00
Arsenic 2.18E-02 2.13E-02 0 D0E+00 2.1BE-02
Beryflium 6.13E-04 6.13E-04 0.00E+00 6.13E-04
Cadmium 9 50F-0) 9 S0E-03 0.00E+00 9.50E-03
Chromium 2.18E-02 2.13E-02 0.00E+00 2.18E-02
Lzad 2.TTE-02 2 77E02 O DOE+00 2.717E-02
Manganese 1.56E+00 1.56E+00 000E+D0 1.56E+00
Mercury 2 37E-03 2.37E-03 000E+00 237E-02
Nickel 9.10E-03 9.10E-03 I 0E+G0 3 10E-03
Selenium 4.95E-02 4.95E-02 0 00E+ 0 4.95E-02
HAPs {Toual) 2.45 1.64 42 5.3

* Emissions based on the following emission facters and conversion Factors for Firing distillale Fuel oil,

Sulfuric a3 snisd 5 Conversion of 50; 10 50, in gas rurbine
13- Butadiene (a) 16 /10" Bru; AP-42 Table 3,14, EPA 2000
Acetaldetryde 0o

Acrolem 0.0

Benzene 55 710" Bru; AP-42 Table 3 1-4. EPA 2000
Ethytbenzene ao

Formadchyde He# ppmvd @i 5% O, (see Table 16a)
Naphthalenc 35 /i0" B AP-42,Table 3.1-4. EPA 2000
Polycyclic Aromatic Hydrocarbons (PAH) a0 /10" B, AP-42 Table 344, EPA 2600
Propylene Onide 0.¢

Toluene 0o

Xylene (U]

Amtimony 0¢

Ansenic (a) 11 Mv10" Bry; AP-42 Tadle 3.1-5. EPA 2000
Beryllium {a} 03 RV10" Bru; AP-42.Tablc 3.1-5. EPA 2000
Cadmium 4.3 110" Btu; AP-42,Table 3.t-5. EPA 2000
Chromaum 11 0" Bou; AP-42,Table 3.1-5. EPA 2000
Lead 14 10" Bru; AP-42 Table 3 -5, EPA 2000
Manganese 790 /(0" Bru, AP-42,Table 3.1-5. EFA 2000
Mexcury 1.2 1b/18" Bru; AP-42,Table 3.1-5. EPA 2000
Kickel {2) 46 b/10" Bru; AP-42 Table 3.1-5 EPA 2000
Selenjum (1) 25 B/10" Bru; AP-42,Tablke 3 1-5. EPA 2000

{1) Based on 177 the desection limit; expected cinissions are lower.

.

Annual envissiens based on ambiens temperature of 59 °F and firng fuel oil a1 base load for 3,500 hours, FO w/o duct firmg

¢ Assumed 1o be representative of Polycyclic Organic Matter (POM) emissions, a regulated HAP.

Annual emissions based on maximum emissions presented for natural gas-firing 1,500 hours, NG w/io duct firng

5.260 hours, NG w/ duct firing

Maximum total ansual emissions based on maximum oil-fiang and natural gas firing: 0 hours, NG w/o duct firing

5.260 hours, NG w/ ducrt fidng
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TABLE A-17
MAXIMUM FORMALDEHYDE EMISSIONS FOR THE HOPKINS UNIT 2 REPOWERING PROJECT
GE FRAME 7FA, DRY LOW NOy COMBUSTOR, DISTILLATE OIL, BASE LOAD
CT Only
Turbine Inlet Temperature
Parameter 25 °F 59 °F

Formaldehvde (CH,O) MW =

CT, ppmvd @15% O,
Moislture (%)

Oxygen (%)

Exha'ust Flow (acfm)
Exhaust Temperature (°F)
CT Emission rate ([b/hr)

CT Emission rate (1b/10" Bru) (HHV)

30

0.091
10.95
11.20
1,213,435
248
0.483

2324

CHI(:) (Ib/hr) = CH,0 (ppmvd@ 15% 02) x {[20.9 x (I-Moisture (%)/100] - Oxygen, dry{%)} x 2116.8 Ib/fi2 x Volume flow (acfm) x
30 (mole. wgt CH20) x 60 min‘hr/ [1545 x (CT temp.(°F) + 460) x (20.9-15) x 1,000,000 (ad;j. for ppm)]

0.091
11.82
10.97
1,146,966
248
0.460

2323

L

Note: ppmvd= parts per million, volume dry; O2= oxygen.
! .

!

Sourc?: GE, 2006 - CT Performance Data; Golder, 2006.
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