Sﬁ Progress Energy

RECEIVED

October 24, 2006 0CT 26 2008

BUREAU OF AR REGULATION
Florida Department of Environmental Protection :
South Permitting Section
Division of Air Resource Management
2600 Blair Stone Road, MS 5500
Tallahassee, Florida 32399-2400

Attention: Mr. Al Linero, P.E.

RE: REQUEST FOR ADDITIONAL INFORMATION REGARDING PSD AIR
CONSTRUCTION PERMIT APPLICATION
DEP FILE NO. 1030011-010-AC AND PSD-FL-381
P.L. BARTOW POWER PLANT REPOWERING PROJECT
FACILITY ID No. 1030011

Dear Mr, Linero,

Based on our meeting on October 16, 2006, this correspondence provides the additional information
requested by the Florida Department of Environmental Protection (Department or FDEP} concerning
the response to the Department’s request for additional information, that was submitted by Florida
Power Corporation d/b/a Progress Energy Florida, Inc. (PEF), on September 29, 2006.. Specifically,
this letter and attachments serve to document PEF’s approach to the “interim operating mode”,
whereby two CTs will be operated for an interim period prior to retirement of the three existing steam
units.

During the interim mode, up to two simple cycle CTs will start up prior to the shut down of the three
existing boilers. To avoid PSD applicability during the interim mode (i.e., simple cycle phase), the
project will be broken into separate phases, the "interim" and "permanent” phases. Under this
scenario, the two new CTs will be permitted as if they are independent of the total project for the
"interim" period. In order to avoid PSD applicability, an enforceable emissions cap (just under the
PSD applicability threshold) wiil become a condition of the permit, limiting operations of these units
during this period. After these CTs are then "re-commissioned" as part of the "permanent” phase (4-
on-1 combined-cycle operation), the interim conditions would go away. As NOx will be limiting
pollutant for PSD applicability, PEF proposes to monitor compliance with the NOx CEMS and track
and report tons of NOx on a monthly basis.

Attached are revised application forms that reflect this interim mode approach. Rule 62-4.050(3),
F.A.C. requires that all applications for a Department permit must be certified by a professional
engineer registered in the State of Florida. This requirement also applies to responses to department
requests for additional information of an engineering nature. Therefore, please find attached a signed
and sealed P.E. certification accompanying this submittal.

Progress Energy Service Company, LLC
PO. Box 14042
St. Petersburg, FL 33733




[\
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Mr. Al Linero -2 - October 24, 2006

If you should have any questions regarding this letter and attachments, please don’t hesitate to contact
Scott Osbourn, P.E. at (813) 287-1717 or me at (727) 820-5962.

Ann Quillian, P.E,
Se\nio Environmental Specialist

Enclosures

ce: Scott Osbourn, P.E., Golder Associates Inc.
Jim Little, EPA Region IV
John Bunyak, NPS
Mara Nasca, DEP, SW District
Peter Hessling, PCDEM




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:

o 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

s 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 limit (PAL).

Air OQperation Permit - Use this form to apply for:

* Aninitial federally enforceable state air operation permit (FESOP); or

¢ Aninitial/revised/renewal Title V air operation permit.

Air Construction Permit & 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: Florida Power Corporation dba Progress Energy Florida,
Inc,

Site Name: Bartow Plant
3. Facility Identification Number: 1030011

Facility Location...:
Street Address or Other Locator: 1601 Weedon Istand Drive

City: St. Petersburg County: Pinellas Zip Code: 33702
5. Relocatable Facility? 6. Existing Title V Permitted Facility?
[ Yes B No ™ Yes [] No

Application Contact
1. Application Contact Name: Ann Quillian, PE

2. Application Contact Mailing Address...
Organization/Firm: Progress Energy Florida, Inc.

Street Address: 100 Central Avenue, MAC CX1B

City: St. Petersburg State: FL Zip Code: 33701
3. Application Contact Telephone Numbers...
Telephone: (727) 820-5962 ext. Fax: (727) 820-5229

4. Application Contact Email Address: Ann.Quillian@pgnmail.com

Application Processing Information (DEP Use)

1. Date of Receipt of Application: 3. PSD Number (if applicable):
2. Project Number(s): 4. Siting Number (if applicable):
DEP Form No. 62-210.900(1) — Form 053-9576

Effective: 2/2/06 ] 10/24/2006




APPLICATION INFORMATION

Purpose of Application

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

Air Construction Permit

& Air construction permit.

[] 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
Initial Title V air operation permit.
Title V air operation permit revision.

Title V air operation permit renewal.

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

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

O good

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

[J 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:

O TIhereby 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 outlines PEF’s approach to the “interim operating mode”. During the interim
mode, up to two simple cycle CTs will start up prior to the shut down of the three existing
boilers. To avoid PSD applicability during the interim mode (i.e., simple cycle phase), the
project will be broken into separate phases, the "interim” and “permanent” phases. Under this
scenario, the two new CTs will be permitted as if they are independent of the total project for
the "interim" period. In order to avoid PSD applicability, an enforceable emissions cap (just
under the PSD applicability threshold} will become a condition of the permit, limiting operations
of these units during this period. After these CTs are then "re-commissioned" as part of the
"permanent” phase (4-on-1 combined-cycle operation), the interim conditions would go away.
As NOx will be limiting pollutant for PSD applicability, PEF proposes to monitor compliance
with the NOx CEMS and track and report tons of NOx on a monthly basis.

DEP Form No. 62-210.900(1) — Form 053-9576
Effective: 2/2/06 2 10/24/2006




APPLICATION INFORMATION

Scope of Application
Emissions - Air Air
Unit ID Description of Emissions Unit Permit Permit
Number Type Proc. Fee
Two (2) Simple-Cycle F-Class Combustion AC1A |
Turbines
Application Processing Fee
Check one: [] Attached - Amount: $ 1 Not Applicable -
DEP Form No. 62-210.900(1} — Form 053-9576
Effective: 2/2/06 3 10/24/2006



APPLICATION INFORMATION

Owner/Authorized Representative Statement

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

1.

Owner/Authorized Representative Name :

Rufus Jackson

Owner/Authorized Representative Mailing Address...
Organization/Firm: Progress Energy Florida, Inc.

Street Address: 1601 Weedon Island Drive
City: St. Petersburg State: FL Zip Code: 33702

Owner/Authorized Representative Telephone Numbers...
Telephone: (727) 827-6111 ext. ~Fax: (727) 827-6102

Owner/Authorized Representative Email Address: Rufus.Jackson@pgnmail.com

Owner/Authorized 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 reasonable technigues 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 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

Jacili any permitted emissions unit.

/0/? ;i%é

ign Daté

DEP Form No. 62-210.900(1) — Form
Effective: 2/2/06 4

053-9576
10/24/2006



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):

(] 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.A.C.

(] 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.

[] 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:

6. Application Responsible Official Certification:

1, the undersigned, am a responsible official of the Title V source addressed in this air
permil 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 departmeni, cannot be transferred without
authorization from the department, and I 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) submitied with this
application.

Signature Date

DEP Form No. 62-210.900(1) - Form 053-9576
Effective: 2/2/06 5 ' 10/24/2006
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APPLICATION INFORMATION

Professional Engineer Certification

1.

Professional Engineer Name: Scott Osbourn
Registration Number: 57557

2. Professional Engineer Mailing Address...

Organization/Firm: Golder Associates Inc.**

Street Address: 5100 West Lemon St., Suite 114
City: Tampa State: FL Zip Code: 33609

3. Professional Engineer Telephone Numbers...

Telephone: (813) 287-1717 ext. Fax: (813) 287-1716
4. Professional Engineer Email Address: SOsbourn@Golder.com
5. Professional Engineer Statement:

I, 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
Protection, and

(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 for an
emissions unit addressed in this application, based solely upon the materials, information and
calculations submitted with this application.

(3) If the purpose of this application is to obtain a Title V air operation permit (check here 1, if
s0), 1 further certify that each 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
and schedule is submitted with this application.

(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
of the air pollutants characterized in this application.

(5) If the purpose of this application is to obtain an initial air operation permit or operation permit
revision or renewal for one or more newly constructed or modified emissions units {check here [,
if so), I further 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 ail
provisions contained in such permil.

b /"/”/3/:34

Si g?ltature v Date/

(seal)

* Attach any exception 1o certification statement.
** Board of Professiona! Engineers Certificate of Authorization #00001670

------

S e

-y .f ‘L\l -
DEP Form No. 62-210.900(1) — Form \(553-9576
Effective: 2/2/06 6 10/20/2006
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FACILITY INFORMATION

II. FACILITY INFORMATION
A. GENERAL FACILITY INFORMATION

Facility Location and Tvpe

1. Facility UTM Coordinates... 2. Facility Latitude/Longitude...
Zone 17 East (km) 343.87 Latitude (DD/MM/SS) 27151141
North (km) 3082.69 Longitude (DD/MM/SS) 82/36/6
3. Governmental 4, Facility Status 5. Facility Major 6. Facility SIC(s):
Facility Code: Code: Group SIC Code:
0 A 49 4911

7. Facility Comment :

The project consists of one nominal 1,279 MW power block with four CT/HRSG trains and
one simple-cycle CT at an additional 190 MW. See Scope of Application and the PSD report.

Facility Contact

1. Facility Contact Name:
Ann Quillian, PE

2. Facility Contact Mailing Address...
Organization/Firm: Progress Energy Florida, Inc.

Street Address: 100 Central Avenue, MAC CX1B

City: St. Petersburg State: FL Zip Code: 33701
3. Facility Contact Telephone Numbers:
Telephone: (727) 820-5962 ext. Fax: (727) 820-5229

4. Facility Contact Email Address: Ann.Quillian@pgnmail.com

Facility Primary Responsible Official
Complete if an “application responsible official” is identified in Section L. 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 053-9576
Effective: 2/2/06 7 10/24/2006



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 [0 Unknown

[ Synthetic Non-Title V Source

Title V Source

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

] Synthetic Minor Source of Air Pollutants, Other than HAPs

X} Major Source of Hazardous Air Pollutants (HAPs)

[J Synthetic Minor Source of HAPs

B4 One or More Emissions Units Subject to NSPS (40 CFR Part 60)

hd [ Ban] Bl Bl B ol Bad ] B

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

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

—_ | —
_— o

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

._.
o]

. Facility Regulatory Classifications Comment:

CTs and HRSG Duct Burners are subject to NSPS 40 CFR 60, Subpart KKKK.
CTs are subject to NESHAP 40 CFR 63, Subpart YYYY.

DEP Form No. 62-210.900(1) — Form 053-9576
Effective: 2/2/06 8 10/24/2006




FACILITY INFORMATION

List of Pollutants Emitted by Facility

1. Pollutant Emitted

2. Pollutant Classification

3. Emissions Cap

Compounds

[Y or NJ?
CO - Carbon Monoxide A Y
NOX — Nitrogen Oxides A Y
PM - Particulate Matter — Total A Y
PM10 — Particulate Matter A Y
SAM - Sulfuric Acid Mist A Y
S02 - Sulfur Dioxide A Y
VOC - Volatile Organic A Y

DEP Form No. 62-210.900(1) — Form
Effective: 2/2/06

053-9576
10/24/2006



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) (ton/yr) Cap
Cap [Y or NJ? (if not all

(all units) units)
PM 24
PM10 14
NOx 39
802 39
co 99
voC 39
SAM 6
7. Facility-Wide or Multi-Unit Emissions Cap Comment:

As NOx is the limiting pollutant for PSD applicability, NOx CEMS will be used to monitor
compliance with the emission cap. Emissions will be tracked and reported as tons of NOx and

limited to the 39 ton cap.

DEP Form No. 62-210.800(1) — Form

Effective: 2/2/06

10

(53-9576
10/24/2006



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)

& Attached, Document ID:PSD Report [] 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)

(K Attached, Document ID:PSD Report [ 1 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)

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

Additional Requirements for Air Construction Permit Applications

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

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

3. Rule Applicability Analysis:
[ Attached, Document ID: PSD Report

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

[] Attached, Document ID: v X Not Applicable (no exempt units at facility)
5. Fugitive Emissions Identification:
[] Attached, Document ID: X Not Applicable

6. Air Quality Analysis (Rule 62-212.400(7), F.A.C.):
B Attached, Document ID: PSD Report [ ] Not Applicable

7. Source Impact Analysis (Rule 62-212.400(5), F.A.C.):
X Attached, Document ID: PSD Report [ ] Not Applicable

8. Air Quality Impact since 1977 (Rule 62-212.400(4)(e), F.A.C.):
X Attached, Document ID: PSD Report [[] Not Applicable

9. Additional Impact Analyses (Rules 62-212.400(8) and 62-212.500(4)(e), F.A.C.):
J Attached, Document ID: PSD Report [ ] Not Applicable

10. Alternative Analysis Requirement (Rule 62-212.500(4)(g), F.A.C.):
[ Attached, Document ID: X Not Applicable

DEP Form No. 62-210.900(1) — Form 053-9576
Effective: 2/2/06 11 10/24/2006



FACILITY INFORMATION

Additional Requirements for FESOP Applications

1. List of Exempt Emissions Units (Rule 62-210.300(3)(a) or (b)1., F.A.C.):
[T Attached, Document ID: [] 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):
[0 Attached, Document ID: (1 Not Applicable (revision application)

2. Identification 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):

] Attached, Document ID:
[J Not Applicable (revision application with no change in applicable requirements)

3. Compliance Report and Plan (Required for all initial/revision/renewal applications):
O 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):

0 Attached, Document ID:
(J Equipment/Activities On site but Not Required to be Individually Listed
(J Not Applicable

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

[0 Attached, Document ID: [] Not Applicable
6. Requested Changes to Current Title V Air Operation Permit:
] Attached, Document ID: ] Not Applicable

Additional Requirements Comment

DEP Form No. 62-210.900(1) — Form 053-9576
Effective: 2/2/06 12 10/24/2006




EMISSIONS UNIT INFORMATION
Section [2]
Interim Mode

HI. 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 separate Emissions Unit Information Section (including
subsections A through 1 as required) must be completed for each 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 units exempt from air permitting are required to be listed at Section 11, Subsection C.

Air Construction Permit and Revised/Renewal 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 II,
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 053-9576
Effective: 02/02/06 13 10/24/2006



EMISSIONS UNIT INFORMATION
Section [2]
Interim Mode

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.)

& 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)

(0 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).

(X 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 Emissions Unit Addressed in this Section: Two Siemens Frame F, SGT6-PAC-
5000F CTs operating in simple-cycle mode.

3. Emissions Unit Identification Number: Unit No. 013

4. Emissions | 5. Commence 6. Initial 7. Emissions Unit | 8. Acid Rain Unit?
Unit Status Construction Startup Major Group X Yes
Code: Date: Date: SIC Code: [ No
C 12/2006 12/2008 49
9. Package Unit:
Manufacturer: Siemens Model Number: SGT6-PAC-5000F

10. Generator Nameplate Rating: (See Tables 2-2 and 2-4 of PSD Report) MW

11. Emissions Unit Comment: Total nominal capacity of 190 MW each consisting of 2 CTs
operating in simple-cycle mode.

DEP Form No. 62-210.900(1) - Form 053-9576
Effective: 02/02/06 14 10/24/2006




EMISSIONS UNIT INFORMATION

Section [2]
Interim Mode

Emissions Unit Control Equipment

1. Control Equipment/Method(s) Description:
Distillate Fuel Oil
) Water injection

2. Control Device or Method Code(s): 28

DEP Form No. 62-210.900(1) — Form 053-9576
Effective: 02/02/06 15 10/24/2006



EMISSIONS UNIT INFORMATION

Section [2]
interim Mode

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:

2
3. Maximum Heat Input Rate: (see Appendix Table A-1 and A-7)million Btu/hr
4

. Maximum Incineration Rate: pounds/hr
tons/day
5. Requested Maximum Operating Schedule:
24hours/day 7days/week
52weeks/year 8760hours/year

6. Operating Capacity/Schedule Comment:
Appendix Tables A-1 and A-7 of PSD Report show the maximum heat input at ISO
conditions and base load. Appendix A also has performance at various turbine inlet
temperatures and loads.

DEP Form No. 62-210.900(1) — Form 053-9576
Effective: 02/02/06 16 10/24/2006



EMISSIONS UNIT INFORMATION

Section [2]
Unit No. 013

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

Emission Point Description and Type

1. Identification of Point on Plot Plan or
Flow Diagram: See PSD Report

2. Emission Point Type Code:

1

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

Exhausts through CT stack

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

5. Discharge Type Code: 6. Stack Height: 7. Exit Diameter:
vV 125feet 18feet

8. Exit Temperature: 9. Actual Volumetric Flow Rate: 10. Water Vapor:
See PSD Report°F See PSD Reportacfm %

11. Maximum Dry Standard Flow Rate:

See PSD Reportdscfm

12. Nonstack Emission Point Height:

feet

13. Emission Point UTM Coordinates...

Zone: East (km):
North (km):

14. Emission Point Latitude/Longitude...
Latitude (DD/MM/SS)

Longitude (DD/MM/SS)

15. Emission Point Comment:

Tables 2-2 and 2-4 of the PSD Report shows the emission peoint characteristics at ISO
conditions and base load. Appendix A of the PSD Report has emission point characteristics

for various turbine inlet temperatures and operating loads.

DEP Form No. 62-210.900(1) — Form
Effective: 02/02/06
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EMISSIONS UNIT INFORMATION
Section [2]
Interim Mode

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

1. Segment Description (Process/Fuel Type):
Distillate (No. 2) Fuel Oil

2. Source Classification Code (SCC): 3. SCC Units:
20100101 1,000 Gallons Used

4. Maximum Hourly Rate: | 5. Maximum Annual Rate: 6. Estimated Annual Activity
134 See comment Factor:

7. Maximum % Sulfur: 8. Maximum % Ash: 9. Million Btu per SCC Unit:
0.05 130

10. Segment Comment:
Annual fuel rate wilt be constrained by the NOx TPY emission cap. Million British Thermal
Units {Btu) per SCC unit = 129.9 (rounded to 130). Based on 7.1 pounds per gallon (Ib/gal);
LHV = 18,514 Btu/lb ISO conditions. See Section 2.0 in PSD Report for fuel usage of other
loads and conditions.

Segment Description and Rate: Segment 2 of 2

1. Segment Description (Process/Fuel Type):

Natural Gas
2. Source Classification Code (SCC): 3. SCC Units:
20100201 Million cubic feet
4. Maximum Hourly Rate: | 5. Maximum Annual Rate: 6. Estimated Annual Activity
1.9 See comment Factor:
7. Maximum % Sulfur: 8. Maximum % Ash: 9. Million Btu per SCC Unit:
933 LHV

10. Segment Comment:
Annual fuel rate will be constrained by the NOx TPY emission cap. Based on 933 Btu/cf
(LHV); ISO conditions and 8,760 hriyr operation. See Section 2.0 in PSD Report for fuel
usage of other loads and conditions.

DEP Form No. 62-210.900(1) — Form 053-9576
Effective: 02/02/06 18 10/24/2006




EMISSIONS UNIT INFORMATION

Section [2]
Interim Mode

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 EL

PM,, EL

S0, EL

NO, 028 EL

cO EL

vOoC EL
DEP Form No. 62-210.900(1) — Form 053-9576
Effective: 02/02/06 19 10/24/2006




EMISSIONS UNIT INFORMATION POLLUTANT DETAIL INFORMATION
Section [2] Page [1] of [6]
Interim Mode Particulate Matter Total - PM

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
3. Potential Emissions: 4. Synthetically Limited?
See PSD Report 1b/hour 24 tons/year M Yes [INo
5. Range of Estimated Fugitive Emissions (as applicable):
to tons/year
6. Emission Factor: See PSD Report 7. Emissions
Method Code:
Reference: Siemens, 2006; PEF, 2006; Golder, 20086, 2

8. Calculation of Emissions:

See PSD Report, Section 2.0, Tables 2-2 and 2-4, and Appendix A.

9. Pollutant Potential/Estimated Fugitive Emissions Comment:

DEP Form No. 62-210.900(1) — Form 053-9576
Effective: 02/02/06 20 10/24/2006
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EMISSIONS UNIT INFORMATION
Section [2]
Interim Mode

POLLUTANT DETAIL INFORMATION
Page [1] of [6]
Particulate Matter Total - PM

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:
QOTHER

2. Future Effective Date of Allowable
Emissions:

3. Allowable Emissions and Units:
24 TPY for both CTs ..

4. Equivalent Allowable Emissions:
See PSD lb/hour See PSD tons/year

5. Method of Compliance:
EPA Method §; if > 400 hrs.

6. Allowable Emissions Comment (Description of Operating Method):
Qil-firing: See PSD Report, Section 2.0, Table 2-4, and Appendix A.

Allowable Emissions Allowable Emissions 2 of 2

1. Basis for Allowable Emissions Code:
OTHER

2. Future Effective Date of Allowable
Emissions:

3. Allowabie Emissions and Units:
10% opacity

4. Equivalent Allowable Emissions:
See PSD lb/hour See PSD tons/year

5. Method of Compliance:
Annual VE test: EPA Method 9.

6. Allowable Emissions Comment (Description of Operating Method):
Gas-firing: See PSD Report, Section 2.0, Table 2-2, and Appendix A.

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 053-9576
Effective: 02/02/06 10/24/2006



EMISSIONS UNIT INFORMATION POLLUTANT DETAIL INFORMATION

Section [2] Page [2] of

Interim Mode Particulate Matter - PM,,

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:
PMg
3. Potential Emissions: 4. Synthetically Limited?
See PSD Report |b/hour 14 tons/year M Yes [JNo
5. Range of Estimated Fugitive Emissions (as applicable):
to tons/year
6. Emission Factor: See PSD Report 7. Emissions
Method Code:
Reference: Siemens, 2006; PEF, 2006; Golder, 2006. 2

8. Calculation of Emissions:

See PSD Report, Section 2.0, Tables 2-2 and 2-4, and Appendix A.

9. Pollutant Potential/Estimated Fugitive Emissions Comment:

DEP Form No. 62-210.900(1} — Form 053-9576
Effective: 02/02/06 20 10/24/2006
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EMISSIONS UNIT INFORMATION
Section [2]
Interim Mode

POLLUTANT DETAIL INFORMATION

Page |[2] of

Particulate Matter - PM,,

F2. EMISSIONS UNIT POLLUTANT DETAIL INFORMATION -
ALLOWABLE EMISSIONS

Complete if the pollutant identified in Subsection FI 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: 4. Equivalent Allowable Emissions:

14 TPY for both CTs See PSD Ib/hour See PSD tons/year
5. Method of Compliance:

EPA Method §; if > 400 hrs.
6. Allowable Emissions Comment (Description of Operating Method):

Qil-firing: See PSD Report, Section 2.0, Table 2-4, and Appendix A.

Allowable Emissions Allowable Emissions 2 of 2

1.

Basis for Allowable Emissions Code:
OTHER

2. Future Effective Date of Allowable
Emaissions:

3. Allowable Emissions and Units: 4. Equivalent Allowable Emissions:

10% opacity See PSD lb/hour See PSD tons/year
5. Method of Compliance:

Annual VE test: EPA Method 9.
6. Allowable Emissions Comment (Description of Operating Method):

Gas-firing: See PSD Report, Section 2.0, Table 2-2, and Appendix A.

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 053-9576
Effective: 02/02/06 10/24/2006




EMISSIONS UNIT INFORMATION POLLUTANT DETAIL INFORMATION
Section |2] Page [3] of {]
Interim Mode Sulfur Dioxide - SO,

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:
SO,

3. Potential Emissions: 4. Synthetically Limited?
See PSD Report 1b/hour 39 tons/year B Yes [ No

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

6. Emission Factor: See PSD Report 7. Emissions

Method Code:

Reference: Siemens, 2006; PEF, 2006; Golder, 2006. 2

8. Calculation of Emissions:

See PSD Report, Section 2.0, Tables 2-2 and 2-4, and Appendix A.

9. Pollutant Potential/Estimated Fugitive Emissions Comment:
Emission factor: 2 grains Sulfur (S) per 100 CF gas; 0.05% S oil. See PSD Report, Section
2.0 and Appendix A.

DEP Form No. 62-210.900(1) - Form 053-9576
Effective: 02/02/06 20 10/24/2006



EMISSIONS UNIT INFORMATION
Section [2]
Interim Mode

POLLUTANT DETAIL INFORMATION

Page [3] of

Sulfur Dioxide - 50,

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:
39 TPY for both CTs

4. Equivalent Allowable Emissions:
See PSD lb/hour See PSD tons/year

5. Method of Compliance:
Fuel sampling.

6. Allowable Emissions Comment (Description of Operating Method):
Qil-firing: See PSD Report, Section 2.0 and Appendix A.

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:

4. Equivalent Allowable Emissions:

2 grains/100 SCF Ib/hour tons/year
5. Method of Compliance:
Fuel sampling.
6. Allowable Emissions Comment (Description of Operating Method):
Natural gas-firing CT. See PSD Report Section 2.0 and Appendix A.
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 053-9576
Effective: 02/02/06 10/24/2006




EMISSIONS UNIT INFORMATION POLLUTANT DETAIL INFORMATION
Section [2] Page [4] of (6]
Interim Mode Nitrogen Oxides - NO,

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.

i. Pollutant Emitted: 2. Total Percent Efficiency of Control:
NO,

3. Potential Emissions: 4. Synthetically Limited?
See PSD Report 1b/hour 39 tons/year X Yes [No

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

6. Emission Factor: See PSD Report 7. Emissions

Method Code:

Reference: Siemens, 2006; PEF, 2006; Golder, 2006. 2

8. Calculation of Emissions:

Natural gas-firing: See PSD Report, Section 2.0 and Appendix A.

9. Pollutant Potential/Estimated Fugitive Emissions Comment:
See PSD Report, Section 2.0 and Appendix A.

DEP Form No. 62-210.900(1) — Form 053-9576
Effective: 02/02/06 20 10/24/2006



EMISSIONS UNIT INFORMATION POLLUTANT DETAIL INFORMATION
Section (2] Page [4] of [e]
Interim Mode Nitrogen Oxides - NO,
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:
39 TPY for both CTs

4. Equivalent Allowable Emissions:
See PSD lb/hour See PSD tons/year

5. Method of Compliance:

EPA Methods 20 and 7e; CEM - 24-hr block average.

6. Allowable Emissions Comment (Description of Operating Method):
Requested allowable emissions and units at 15% O,. Oil-firing: See PSD Report,

Section 2.0 and Appendix A.

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:
15 ppmvd

4. Equivalent Allowable Emissions:
See PSD |b/hour See PSD tons/year

5. Method of Compliance:

EPA Methods 20 and 7e; CEM - 24-hr block average.

6. Allowable Emissions Comment (Description of Operating Method):
Requested allowable emissions and units at 15% Q,. Gas-firing: See PSD Report,

Section 2.0 and Appendix A.

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 053-9576
Effective: 02/02/06 10/24/2006




EMISSIONS UNIT INFORMATION POLLUTANT DETAIL INFORMATION
Section [2] page [5] of (6]
Interim Mode Carbon Monoxide - CO

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:
Cco
3. Potential Emissions: 4. Synthetically Limited?
See PSD Report lb/hour 99 tons/year MK Yes [INo
5. Range of Estimated Fugitive Emissions (as applicable):
to tons/year
6. Emission Factor: See PSD Report 7. Emissions
Method Code:
Reference: Siemens, 2006; PEF, 2006; Golder, 2006. 2

8. Calculation of Emissions:

See PSD Report, Section 2,0, Tables 2-2 and 24, and Appendix A.

9. Pollutant Potential/Estimated Fugitive Emissions Comment:
See PSD Report, Section 2.0.

DEP Form No. 62-210.900(1) — Form 053-9576
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EMISSIONS UNIT INFORMATION

Section [2]
Interim Mode

POLLUTANT DETAIL INFORMATION

Page [5] of

Carbon Monoxide - CO

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:
99 TPY for both CTs

4. Equivalent Allowable Emissions:
See PSD lb/hour See PSD tons/year

5. Method of Compliance:

EPA Method 10; base load; if > 400 hrs. CEM 24-hr block.

6. Allowable Emissions Comment (Description of Operating Method):
Qil-firing: See PSD Report, Section 2.0 and Appendix A.

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:
See PSD Table 2-2

4. Equivalent Allowable Emissions:
See PSD lb/hour See PSD tons/year

5. Method of Compliance:

EPA Method 10; base load. CEM 24-hr block.

6. Allowable Emissions Comment (Description of Operating Method):
Gas-firing: See PSD Report, Section 2.0 and Appendix A.

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 053-9576
Effective: 02/02/06 10/24/2006




EMISSIONS UNIT INFORMATION POLLUTANT DETAIL INFORMATION
Section [2] Page [6] of [6]
Interim Mode Volatile Organic Compounds - VOC

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:
voC
3. Potential Emissions: 4. Synthetically Limited?
See PSD Report lb/hour 39 tons/yecar X Yes [No
5. Range of Estimated Fugitive Emissions (as applicable):
to tons/year
6. Emission Factor: See PSD Report 7. Emissions
Method Code:
Reference: Siemens, 2006; PEF, 2006; Goider, 2006. 2

8. Calculation of Emissions:

See PSD Report, Section 2.0, Tables 2-2 and 2-4, and Appendix A.

9. Pollutant Potential/Estimated Fugitive Emissions Comment:
See PSD Report, Section 2.0.

DEP Form No. 62-210.900(1) — Form 053-9576
Effective: 02/02/06 19 10/24/2006
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EMISSIONS UNIT INFORMATION

Section [2]
Interim Mode

POLLUTANT DETAIL INFORMATION

Page [6] of

Volatile Organic Compounds - VOC

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:
39 TPY for both CTs

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

5. Method of Compliance:
EPA Methods 18, 25, or 25A; base load.

6. Allowable Emissions Comment (Description of Operating Method):
Oil-firing: See PSD Report, Section 2.0 and Appendix A.

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:
See PSD Table 2-2

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

5. Method of Compliance:
EPA Methods, 18, 25, or 25A; base load.

6. Allowable Emissions Comment (Description of Operating Method):
Gas-firing: See PSD Report, Section 2.0 and Appendix A.

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 053-9576
Effective: 02/02/06 10/24/2006




EMISSIONS UNIT INFORMATION
Section [2]
Interim Mode
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. Basis for Allowable Opacity:
VE20 Xl Rule O] Other

3. Allowable Opacity:
Normal Conditions: 20 % Exceptional Conditions: 100 %
Maximum Period of Excess Opacity Allowed: 60 min‘hour

4. Method of Compliance: EPA Method 9

5. Visible Emissions Comment: FDEP Rule 62-296.320(4)(b}1, F.A.C. requires 20 percent
opacity. Excess emissions provided by Rule 62-210.700.

Visible Emissions Limitation: Visible Emissions Limitation of
1. Visible Emissions Subtype: 2. Basis for Allowable Opacity:
O Rule ] 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 053-9576
Effective: 02/02/06 22 10/24/2006



EMISSIONS UNIT INFORMATION

Section [2]
Interim Mode

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

1. Parameter Code: 2. Pollutant(s):

EM NO,
3. CMS Requirement: B Rule ] Other
4. Monitor Information...

Manufacturer: not yet identified

Model Number: Serial Number:
5. Installation Date: 6. Performance Specification Test Date:
7. Continuous Monitor Comment:

CEM required pursuant to 40 CFR, Part 75. NO, monitoring includes diluent monitor (O,
or CO,).

Continuous Monitoring System: Continuous Monitor 2 of 2

1. Parameter Code: 2. Pollutant(s):

EM co
3. CMS Requirement: (] Rule d Other
4. Monitor Information...

Manufacturer: not yet identified
Model Number: Serial Number:

5. Installation Date: 6. Performance Specification Test Date:
7. Continuous Monitor Comment:

CEM monitor anticipated pursuant to previous BACT determinations.
DEP Form No. 62-210.900(1) — Form 053-9576
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EMISSIONS UNIT INFORMATION
Section |2]
Interim Mode

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)

Attached, Document ID: PSD Report [] 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)

B Attached, Document ID: PSD Report '] 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)

K Attached, Document ID: PSD Report [[] 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)

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

& 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)

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

[J Not Applicable

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

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

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

B 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
(10 Attached, Document 1D: X Not Applicable

DEP Form No. 62-210.900(1) — Form 053-9576
Effective: 02/02/06 24 10/24/2006



EMISSIONS UNIT INFORMATION

Section [2]
interim Mode

Additional Requirements for Air Construction Permit Applications

1.

Control Technology Review and Analysis (Rules 62-212.400(10) and 62-212.500(7),
F.A.C; 40 CFR 63.43(d) and (e))
(X Attached, Document ID: PSD Repert [] Not Applicable

Good Engineering Practice Stack Height Analysis (Rule 62-212.400(4)(d), F.A.C., and
Rule 62-212.500(4)(f), F.A.C.)
] Attached, Document ID: PSD Report [] Not Applicable

Description of Stack Sampling Facilities (Required for proposed new stack sampling
facilities only)
X Attached, Document ID: PSD Report [ ] 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

(] Attached, Document ID: [ 1 Not Applicable
3. Alternative Methods of Operation

[] Attached, Document ID: [ Not Applicable
4. Alternative Modes of Operation (Emissions Trading)

[] Attached, Document ID: L] Not Applicable
5. Acid Rain Part Application

[] Certificate of Representation (EPA Form No. 7610-1)
[J Copy Attached, Document ID:
[] Acid Rain Part (Form No. 62-210.900(1)(a))
[ Attached, Document ID:
[ Previously Submitted, Date:
[ Repowering Extension Plan (Form No. 62-210.900(1)(a)1.)
] Attached, Document ID:
(] Previously Submitted, Date:
(] New Unit Exemption (Form No. 62-210.900(1)(a)2.)
] Attached, Document ID:
(] Previously Submitted, Date:
[J Retired Unit Exemption (Form No. 62-210.900(1)(a)3.)
[] Attached, Document ID:
[ Previously Submitted, Date:
(] Phase II NOx Compliance Plan (Form No. 62-210.900(1 }(a)4.)
[0 Attached, Document ID:
(] Previously Submitted, Date:
(J Phase II NOx Averaging Plan {(Form No. 62-210.900(1)(a)5.)
] Attached, Document ID:
[ Previously Submitted, Date:
[J Not Applicable

DEP Form No. 62-210.900(1) - Form
Effective: 02/02/06 25 10/24/2006
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EMISSIONS UNIT INFORMATION
Section [2]
Interim Mode

Additional Requirements Comment
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September 29, 2006 i BUREAU OF aj REQIBA38;
Mr. A.A. Linero, P.E. e
Program Administrator, South Permitting Section 5

Division of Air Resource Management

Florida Department of Environmental Protection
2600 Blair Stone Road, MS 5500

Tallahassee, Florida 32399-2400

RE: REQUEST FOR ADDITIONAL INFORMATION REGARDING PSD AIR
CONSTRUCTION PERMIT APPLICATION
DEP FILE NO. 1030011-010-AC AND PSD-FL-381
P.L. BARTOW POWER PLANT REPOWERING PROJECT
FACILITY ID No. 1030011

Dear Mr. Linero,

This correspondence provides the additional information requested by the Florida Department of
Environmental Protection (Department or FDEP) concerning the PSD Air Construction Permit
Application that was submitted by Florida Power Corporation d/b/a Progress Energy Florida, Inc.
(PEF), on July 31, 2006. This information is presented in the same sequence as the requested
information in the Department’s letter to Rufus Jackson, PEF dated August 30, 2006.

Comment 1:  Please provide Siemens brochures and information for the CTs. Include heat rate,
heat input curves, etc.

Response: Included as Attachment | to this response package is a Siemens marketing brochure
for gas turbine equipment, representative of the equipment proposed for the Bartow
Repowering Project. The brochure provides heat rates for various cases. In addition,
heat rate data and heat input data were provided in Appendix A of the air application
(Table A-1). Heat input curves were not provided, but values were provided at four
reference temperatures which would allow a curve to be constructed. As is typically
required by similar previous air permits, PEF will construct the necessary curves and
provide to the Department with the initial compliance testing.

Comment 2:  Please provide the manufacturer's curves showing expected NOx, CO, VOC and
formaldehyde concentrations with respect to CT load as percent of full load.

Response: Siemens has indicated that they do not provide emission “curves” for various loads.
However, the tables in Appendix A of the air application provided emission
concentration values at various load points for firing on natural gas (100%, 80% and
60% load) and on fuel oil (100%, 80% and 65% load). Finally, manufacturer’s data
was received for formaldehyde emissions, and is included as Attachment 2.

Progress Energy Florida, Inc.
100 Centrat Avenue
Saint Petersburg, FL 33701
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Comment 3:

Response:

Comment 4;

Response:

Comment 5:

Earlier versions of the Siemens CTs that will be installed at the Bartow Plant have
been operating for several years at the Hines Energy Complex in Polk County. The
Hines CTs are the previously designated Westinghouse or Siemens-Westinghouse
SO1F Series. Provide the results of CO and VOC acceptance and compliance tests
and any tests conducted at partial loads. Include as well any tests conducted while
firing fuel oil.

Initial compliance test results for CO and VOC emissions when firing natural gas or
fuel oil are included as Attachment 3 for Hines Power Blocks 1, 2 and 3.

Provide the project estimates for 24-hour CO emission values when operating in:
normal gas-fired mode; using the duct burners; power augmentation or peaking if
practiced; and fuel oil firing. What kind of 12-month rolling average can be achieved
considering all the modes of operation combined? Any CEMS CO information from
units at Hines would be useful in this regard although the Siemens CT's might have
been improved since construction of the previous versions.

Table 2-7 of the previously submitted air application provided proposed emission
concentrations and rates for the combustion turbines in various operating modes.
Under the heading for CO, the maximum emissions (both ppmvd at 15% O, and
1b/hr) are provided for each of the proposed operating modes. It can be assumed that
each of the operating modes provided could be attained continuously for a period of
24 hours or more. Therefore, in response to the above question, these values would
represent the Project estimates for 24-hour CO emission values when operating in
each of the various proposed modes.

In order to determine a potential 12-month rolling average that’s representative of
proposed operation, Table A-15 of the application would be combined with Table 2-
7. Table A-15 provides worst case annual emissions, which are based on the
maximum number of proposed operating hours in each mode on an annual basis. By
combining the data from these two tables, a worst-case weighted 12-month rolling
average of approximately 9.5 ppmvd at 15% O, is obtained. Siemens CTs at the
Hines Energy Complex operate in only one mode: normal. Hines does not have duct
burners nor power augmentation. The fuel oil operation is limited and usually with
start-up or shutdown. Therefore, PEF is not including CEMs data as it is not a good
representation of the equipment being installed for the Project.

Please update the costs of oxidation catalyst. The Department obtained lower capital
cost estimates from suppliers than submitted by applicants during permitting of
several recent projects. We can discuss the details to properly frame the assumptions
for potential suppliers. Following are some points to consider in the update:

e Typically costs are acknowledged for additional fuel use to account loss of any
capacity when using catalyst but not the value of lost electric sales. These
aspects of the oxidation catalyst cost-effectiveness estimate should be updated.

e Check to make sure that credit is taken for returning spent catalyst to the
supplier.
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Response;

Comment 6:

Response:

¢ Oxidation catalyst typically lasts much longer than three years. A more realistic
lifetime should be assumed rather than just assuming that the catalyst requires
replacement after three years.

* It would be easy enough to inquire from Seminole Electric how often they have
added or changed catalyst on their Siemens-Westinghouse 501F combined cycle
units at their Payne Creek Plant.

Oxidation catalyst cost analysis Tables B-3 and B-4 have been updated to reflect
vendor quote supplied to FDEP on February 16, 2006 by Engelhard Corporation.
These revised tables (B-3 through B-6) are included in Attachment 4. The
Department’s cost quote was supplied for a Frame 501G unit and has been scaled
based on mass flow rate for the Project. The estimated costs associated with this new
quote are similar to those presented in the original permit application.

e Per the Department’s request, the value of lost electric sales has been removed
from the energy costs and the heat rate penalty has been updated to reflect
today’s naturzl gas cost of approximately $9.6/MMBtu (see Revised Table B-4 in
Attachment 4),

¢ As reflected in the revised Table B-4, a new CO catalyst is approximately
$625,000, of which approximately $565,000 is for the catalyst. The catalyst
replacement cost is about $440,000, which would include credit for the return.
The difference, or credit, is about $125,000. These are estimates obtained
verbally from the vendor.

» Per the Department’s request, data from Seminole Electric’s Payne Creek facility
was reviewed to determine actual life of similar catalyst. Payne Creek data, since
inittal operation in 2001, indicates approximately 22,375 hours of operation for
CT-1 of which a little over 200 hours are oil fired. Similarly, approximately
25,300 hours of operation have been recorded for CT-2, of which 90 hours are oil
fired. The catalysts have yet to be replaced. The data spans a 5 year period,
however total hours are close to 3 years at 100 percent capacity or 26,280 total
hours. As such, this data is not inconsistent with the vendor guarantee of 3 years
of full-time operation. In addition the Bartow project proposes as much as 1,000
hours of oil firing per CT per year. If such a level of oil firing was experienced
at Payne Creek, the useful catalyst life of the units at that facility would likely
have been negatively affected. For these reasons, the 3 year performance
guarantee is still considered appropriate for the cost analysis.

Some recognition needs to be given in the oxidation catalyst evaluation for the
benefits of VOC and formaldehyde reduction potential.

Formaldehyde emissions are already estimated to be low for this equipment model
type (see previous response to Comment 2, as well as Attachment 2) and will be well
below the applicable MACT standard of 91 ppb. With respect to VOC emissions, a
cost-effectiveness analysis was presented in the previously submitted application (see
Section 4.4.3).
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Comment 7:

Response:

Comment §;

Response:

Refer to the Interim Project Configuration (Section 2.3, Page 8 of the Application
PSD report). Up to two simple cycle CTs will start up prior to the shut down of the
three furnaces/boilers. To avoid PSD applicability during the simple cycle phase,
creditable emission reductions must be federally enforceable as a practical matter at
and after the time that actual construction on the project(s) begins. Also the actual
reductions must take place before the date that the emissions increase from any of the
new units occurs.

PEF followed the procedures in Rule 62-212.400(2), F.A.C. in assessing whether a
significant net emissions increase would result from this project. Specifically, the
“baseline actual emissions” were subtracted from the future emissions (“projected
actual emissions” for the existing boilers and “potential” emissions for the new CTs)
and compared to the significance thresholds. As explained in Section 2.3 of the PSD
application, the projected emissions for the first 12 months following the project
reflected the interim and permanent project configurations -- two CTs and three
boilers operating for the first six months, and only the repowered units operating for
the next six. This calculation showed that a significant increase would result for CO
and VOC, but not for the remaining PSD pollutants.

As an alternative (and perhaps simpler) approach, PEF suggests that a federally
enforceable permit condition limiting its potential emissions of SO2, NOx, PM/PM10
and SAM to baseline levels (plus the significance thresholds) be included in the
permit for PSD avoidance during the first 12 months following startup of any of the
new CTs. Beyond this initial 12-month period (i.e., after the conclusion of the
interim operating period), the operating permit would rely on the other permanent
limits to ensure that there is not a significant increase for the permanent
configuration. Pursuant to the requirements in Rule 62-212.400(2), F.A.C. and the
definitions in Rule 62-210.200, F.A.C,, limiting facility-wide potential emissions to
baseline levels (plus the significance thresholds) ensures that PSD will not be
triggered for 802, NOx, PM/PMI0 and SAM, during the interim project
configurations.

The scenario presented in Table 2-2 includes separate 6-month periods. The first 6
months represents operation of the existing boilers. The second 6 months represent
combined cycle operation only. However, no emissions scenario is presented when
the existing units will be operating concurrently with the one or two simple cycle
turbines as described elsewhere in the application. If existing units are operating at
the same time with new units, please submit proposed operating emissions scenarios
and calculations. Refer to Rule 62-210.200(179)(f) "Net Emissions Increase".

See the response to Comment 7 above,
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Comment 9:

Response:

Comment 10:

Response:

Comment 11:

Response:

Comment 12:

Response:

Comment 13:

Response:

Comment 14:

Response:

The project addresses contemporaneous emission increases/decreases related to the
three fossil fuel fired steam generators. Pursuant to Rule 62-210.400(2) F.A.C, please
assess and if necessary resubmit the emissions netting calculation considering the
five year contemporaneous period for this modification and include any other
increases or decreases from any other emission unit or project at the facility.

See the response to Comment 7 above. There have not been any contemporaneous
increases at this facility.

If any of the pollutants exceed the PSD significant threshold level due to the new
calculations, please submit the appropriate BACT analysis for that pollutant. Please
refer to Rule 62-212.400 (2)3 -- Hybrid Test for Multiple Types of Emissions Units
and to the Rule 62- 210.200 (34) "Baseline Actual Emissions" and "Baseline Actual
Emissions for PAL"; Rule 62-2 10.200 (1 79) "Net Emissions Increase".

See the response to Comment 7 above.

Submit a milestone chart showing: when each existing boiler is destined to be shut
down in 2009; when any CTs will commence operation in simple cycle mode; and
when each CT will commence operation in combined cycle mode.

PEF’s current estimate of these proposed "milestone dates" is as follows:

Shutdown of Bartow Unit No.1 - June 2009;

Shutdown of Bartow Unit No.2 - June 2009;

Shutdown of Bartow Unit No.3 - June 2009,

Simple Cycle Operation of 15t CT - Dec 2008;

Simple Cycle Operation of 2nd CT - Dec 2008; and
Combined Cycle Operation of all four CTs - June 2009.

Will the hourly potential emissions increase beyond their present potential during any
time in 20067 If so, for how long and for which pollutants?

PEF has clarified that the Department meant to refer to the year 2008 in the above
question. For the year 2008 and beyond, the hourly potential emissions will not
increase beyond their present potential.

Submit tables, timelines or charts showing how each of the requirements of the
definition of "Net Emissions Increase" at Section 62-210.200(179) will be met.

The responses provided to the Department’s Comments 7, 8, 9, and 11 address this
comment.

What is the ammonia slip proposed for this project (ppm)?

The ammonia slip proposed for the project will be less than or equal to 5 ppmvd,
corrected to 15 percent O,.
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Comment 15:

Response:

Comment 16:

Response:

Comment 17:

Response:

The application only lists the 5 CTs, 4 HRSGs, one auxiliary boiler and 5 heaters.
Would this plant include Cooling Tower, an Emergency Generator and Diesel Fired
Pump, or any other ancﬂlary equipment? If so, please provide information about
these units.

The only additional auxiliary equipment is a diesel-fired emergency fire pump. This
change in the project design occurred after the air application was submitted. This
300 HP Clarke/John Deere engine will meet all requirements of the new NSPS
(Standards of Performance for Stationary Compression Ignition Internal Combustion
Engines), recently promulgated on July 11, 2006 in Federal Register,Volume 71,
Number 132. Vendor specifications are inciuded in Attachment 5. In addition,
revised permit application pages are attached, providing necessary information.

[s there another future phase for this facility's repowering project?

Currently, there is no additional phase of the repowering project other than what is
represented in the application. However, as described in the application, this project
could be considered to be “phased”, as the current plan has two combustion turbines
operational (simple-cycle) in December 2008, two additional combustion turbines
operatlonal in June 2009 (capable of operating simple-cycle and/or with the two
previous CTs in the 4-on-1 combined-cycle configuration), and the fifth combustion
turbine (simple-cycle only) that may become operational in conjunction with, or
subsequent to the 4-on-1 combinéd-cycle power block operation.

While these are currently the only additional units planned for the Bartow facility,
future needed expansions of the generating capacity are contmua]ly being evaluated.
These evaluations may determine that the Bartow Plant site is the best location for
additional generating resources. Since this is unknown at this time, it is anticipated
that any future generation expansion at the site, should it occur, would be handled as
a completely separate project and not considered to be a “phase” of the current
repowering project.

Section 6-5 of the application states that the "FDEP considers this station (Tampa) to
have surface meteorological data representative of the project site." The FDEP can
not determine if the Tampa International Airport surface data is representative
without further information regarding the surface land use data at the facility. Please
provide information to support the conclusion that the Tampa International surface
data is most representative for this project.

The general climatology and surface land use in the vicinity of the Tampa
International Airport (TPA) are very similar to that found in the vicinity of the
proposed Bartow Power Plant project. Because of the very close proximity of the
two locations (11 km), the flat terrain between the two sites, and the large water
bodies to the west of both sites, the wind frequency distributions at the two sites are
expected to be very consistent with one another.

The surface land use features within a 3-km radius of each site were evaluated using
the AERSURFACE program which processes surface land use parameters for use in
AERMOD. These parameters are used to estimate the surface boundary layer
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Comment 18:

Response:

conditions that characterize plume dispersion. These parameters include: albedo,
which is an indicator of the mean reflectivity of the land surface; Bowen Ratio, which
is an indicator of average moisture conditions; and surface roughness, which is an
indicator of the mean obstacle height. For TPA, the 3-km radius was centered on the
ASOS meteorological tower. For the Bartow Plant site, the 3-km radius was centered
among the project’s proposed new stack locations. The average parameter values are
as follows:

Surface
Albedo Bowen Ratic  Roughness (m)
TPA 0.16 0.94 0.57
Bartow 0.11 0.54 0.34
Range 0to 1.0 0to>1.0 0to>1.0

(limited to 1.0 by program)

These results show that the values for albedo, Bowen Ratio, and surface roughness
are slightly lower at the Bartow Power Plant site than those at TPA. The lower
values at the Bartow Plant site indicate that the site is surrounded by slightly more
water and swamp areas than that for TPA. Given that these land use values are
similar, it is expected that the differences in processing the meteorological data using
the land use around the Bartow Plant site or TPA would not produce significantly
different maximum predicted impacts for the project. As such, the general
climatology and land use in the vicinity of the proposed project are considered to be
very similar to and representative of those in the vicinity at TPA.

Although PM, NOyx and SO, are not subject to PSD, the applicant provided a
Significant Impact Analysis for these pollutants to conclude compliance with the
respective Class Il Increment. The results of the modeling concluded that the
impacts were above the Class Il Significant Impact Levels. Therefore, since the
impacts are "Significant” and the future stacks will be much lower, the Department
requests more detailed modeling to ensure that the Increment and the Ambient Air
Quality Standards are not exceeded due to this modification. Please provide a full
Increment and AAQS analysis.

More detailed modeling analyses were performed to ensure that the AAQS and PSD
Class II increments for PM,;, SO,, and NO, are not predicted to be exceeded due to
the proposed modification. The AAQS analyses were based on predicting the
maximum impacts for the proposed modification and background sources added to a
non-modeled background concentration to estimate total air quality impacts. The
non-modeled background concentrations are due to sources not explicitly modeled in
the analysis and are based on monitoring data. The PSD Class I increment
consumption analyses were based on predicting the maximum impacts for the
proposed modification and PSD increment consuming and expanding sources.

The air modeling assumptions and procedures used to predict the air quality impacts
for these analyses are the same as those used in the application. The AERMOD
dispersion model (Version 04300) was used to predict impacts using 5 years of
hourly surface weather observations and twice-daily upper air soundings for 2001 to
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2005 from the National Weather Service (NWS) offices located at the Tampa
International Airport and in Ruskin, respectively. Concentrations were predicted in a
Cartesian grid using more than 3,000 receptors that extended from the plant boundary
out to 10 km from the site. This area is considered the modeling area.

These analyses were based on modeling the project with the Phase 2 source
configuration that assumed four combined cycle combustion turbines and one simple
cycle combustion turbine, all firing distillate light oil. For SO, and NO,, the
combustion turbines were modeled at maximum load conditions since the maximum
impacts for the project were predicted for those conditions. For PM,,, the
combustion turbines were modeled at 60 percent load conditions since the maximum
impacts for the project were predicted for those conditions. In addition, the five
natural gas-fired heaters and an auxiliary boiler were included. For the PSD Class Il
increment consumption analysis for PMy, only, the baseline emissions due to Boilers
1, 2, and 3, which are to be retired as a result of the proposed project, were included
in the analysis.

Background sources located within 40 km of the site were considered for the air
impact analyses. All major facilities within the modeling area (i.e.,, 10 km from the
site) were modeled. Facilities beyond the modeling area and within 40 km of the site
were considered to be in the screening area. All facilities in the screening area were
evaluated using the North Carolina Screening Technique. Based on this technique,
facilities whose annual emissions (i.e., TPY) are less than the threshold quantity, Q,
are eliminated from the modeling analysis. Q is equal to 20 x (D-10 km), where D is
the distance in km from the facility to the Project Site. However, for PM,¢, additional
facilities were modeled since the maximum PM,, impacts due to the project alone
were relatively close to the 24-hour average PSD Class II increment.

Listings of background PM, SO,, and NO, sources that were used in the AAQS and
PSD Class II analyses and their locations relative to the Bartow Power Plant site are
provided in Tables 18-1 to 18-3 (see Attachment 6). Data for background sources
were obtained from FDEP and were supplemented with current and historical
information available within Golder. Detailed background source data that were used
for the AAQS and PSD Class Il increment analyses are presented in Attachment 6.

The non-modeled background concentrations were estimated from PM;,, SO, and
NO, monitoring data collected by the FDEP in Pinellas County based on
observations from 2004 and 2005. A summary of these data is presented in Table 18-
4. As shown in this table, the measured concentrations are well below the AAQS.
The maximum annual average and overall second-highest short-term average
concentrations were used to represent the non-modeled background concentration to
assess total air quality impacts.

A summary of the results of the cumulative source modeling for demonstrating
compliance with the PM;o, SO,, and NO; AAQS (i.e., impacts due to sources at the
Bartow Power Plant modeled with background sources added to non-modeled
background concentrations) are presented in Table 18-5.
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Comment 19:

Response:

As shown in Table 18-5, the maximum 24-hour and annual average PMj,
concentrations due to the Project and other AAQS sources are predicted to be below
the 24-hour and annual AAQS of 150 and 50 pg/m’, respectively.

The maximum 3-hour, 24-hour, and annual average SO, concentrations due to the
Project and other AAQS sources are predicted to be below the 3-hour, 24-hour, and
annual AAQS of 1,300; 260; and 60 ug/m’, respectively.

The maximum annual average NO, concentrations due to the Project and other
AAQS sources are predicted to be below the annual AAQS of 100 pg/m’.

A summary of the resuilts of the cumulative source modeling for demonstrating
compliance with the PM,;, SO,, and NO, PSD Class II increments (i.e., impacts due
to PSD increment-affecting sources) are presented in Table 18-6.

As shown in Table 18-6, the maximum 24-hour and annual average PM);
concentrations due to the Project and other PSD sources are predicted to be below the
allowable 24-hour and annual PSD Class Il increments of 30 and 17 ug/m’,
respectively.

The maximum 3-hour, 24-hour, and annual average SO, concentrations due to the
Project and other PSD sources are predicted to be below the allowable 3-hour, 24-
hour, and annual PSD Class II increments of 512, 91, and 20 pg/m3, respectively.

The maximum annual average NO, concentrations due to the Project and other PSD
sources are predicted to be below the allowable PSD Class Il increment of 25 pe/m’.

Please provide further information regarding the short tern emission rates used in the

modeling analysis. For CO, Table 2-1, states that simple cycle operation will emit
154.5 TPY. In Tables 2-3 and 2-5, the CO lb/hr short-term emission rate for simple
cycle operation at 59 degrees F is 20.3 Ib/hr and 151.3 Ib/hr for gas and oil,
respectively. Twenty pounds per hour for 7,760 hours on gas and 151.3 lb/hr for
1,000 hours on oil equates to 154.5 TPY, which is a long term emission rate. For
modeling purposes, the worst-case scenario should be used. Please use short-term
emission rates for all pollutants with short-term averaging times.

For modeling purposes, the maximum short-term CO emission rates were used in the
modeling analyses to assess the Project’s I-hour and 8-hour average CO impacts.
The CO impacts were predicted for the range of operating loads and temperatures
using the maximum hourly CO emissions for distillate light oil combustion presented
in Table 2-5 for simple cycle operation and Table 2-6 for combined cycle operation.
Please refer to the modeling files submitted with the application which identify the
combustion turbines for the simple cycle operation and combined cycle operation
with the letters beginning “0OS8™ and “OC”, respectively.

It should be noted that the maximum annual CO emissions of 154.5 TPY for the
simple cycle operation are presented in Table 2-1 as part of the PSD applicability
analysis performed for the Project.
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Rule 62-4.050(3), F.A.C. requires that all applications for a Department permit must be certified by a
professional engineer registered in the State of Florida. This requirement also applies to responses to
department requests for additional information of an engineering nature. Therefore, please find
attached a signed and sealed P.E. certification accompanying this submittal.

If you should have any questions regarding this letter and attachments, please don’t hesitate to contact
Scott Osbourn, P.E. at (813) 287-1717 or me at (727) 820-5962.

Sincerely,

N
WeA~—r
Ann Quillian, P.E.
Sentor Environmental Specialist

Enclosures

ce: Scott Osbourn, P.E., Golder Associates Inc.
Jim Little, EPA Region IV
John Bunyak, NPS
Mara Nasca, DEP, SW District
Gary Robbins, PCDEM

Xc: Rufus Jackson, PEF

Jamie Hunter, PEF
Andy MacGregor, PEF
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APPLICATION INFORMATION

Professional Engineer Certification

1. Professional Engineer Name: Scott Osbourn
Registration Number: 57557

2. Professional Engineer Mailing Address...
Organization/Firm: Golder Associates Inc.**
Street Address: 5100 West Lemon St., Suite 114

City: Tampa State: FL Zip Code: 33609
3. Professional Engineer Telephone Numbers...
Telephone: (813) 287-1717 ext. Fax: (813) 287-1716

4. Professtonal Engineer Email Address: SOsbourn@Golder.com

5. Professional Engineer Statement:
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 aiv 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
Protection; and

(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 for an
emissions unit addressed in this application, based solely upon the materials, information and
calculations submitted with this application.

(3) If the purpose of this application is to obtain a Title V air operation permit (check here [, if
so), I further certify that each 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
and schedule is submitied with this application.

(4) If the purpose of this application is to obtain an air consiruction 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
s0), 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
found to be in conformity with sound engineering principles applicable to the control of emissions
of the air pollutants characterized in this application.

(5} If the purpose of this application is to obtain an initial air operation permit or operation permit
revision or renewal for one or more newly constructed or modified emissions units (check here [,
if s0), I further 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 all
provisions contained in such permit.

Signature Dat¢ c,Q‘o_. ---- eV
- ¢°E~a¢ -
(seal) :
: NO. 878
* Attach any exception to certification statement. g P % .
** Board of Professional Engineers Certificate of Authorization #00001670 g‘ £y STATE oF R ¢

a0, <
"2 LORIOY A&

DEP Form No. 62-210.900(1) — Form 7y 058¥WR6
Effective: 2/2/06 6 : 12612006



EMISSIONS UNIT INFORMATION
Section [5] of [5]
Emergency Generator

III. 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 separate Emissions Unit Information Section (including
subsections A through I as required) must be completed for each 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 units exempt from air permitting are required to be listed at Section II, Subsection C.

Air Construction Permit and Revised/Renewal 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 II,
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 053-9576
Effective: 02/02/06 13 9/29/2006




EMISSIONS UNIT INFORMATION
Section [5] of [5]
Emergency Generator

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.)

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

[0 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)

X} 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).

[] 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.

O 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 Emissions Unit Addressed in this Section:

One — 300 HP diesel fuel-fired internal combustion engine (emergency fire pump).

3. Emuissions Umt Identification Number:

Emissions | 5. Commence 6. Initial 7. Emissions Unit | 8. Acid Rain Unit?
Unit Status Construction Startup Major Group ] Yes
Code: Date: Date: SIC Code: & No
C 12/01/06 49
9. Package Unit:
Manufacturer: Clarke/John Deere Model Number: JWG6H-UF58
10. Generator Nameplate Rating: MW

11. Emissions Unit Comment:

The addition of a diesel-fired emergency fire pump reflects a change in the project design
that occurred after the initial air application was submitted. This 300 HP Clarke/John Deere
engine will meet all requirements of the new NSPS (Standards of Performance for Stationary
Compression Ignition Internal Combustion Engines), recently promulgated on July 11, 2006
in Federal Register,Volume 71, Number 132,

DEP Form No. 62-210.900(1) — Form 053-9576
Effective: 02/02/06 14 9/29/2006




EMISSIONS UNIT INFORMATION
Section [5] of [5]
Emergency Generator

Emissions Unit Control Equipment

1.

Control Equipment/Method(s) Description:

Good Combustion Practice — Diesel fuel fired.

2.

Control Device or Method Code(s): NA

 DEP Form No. 62-210.900(1) — Form
Effective: 02/02/06 15

053-9576
9/29/2006



EMISSIONS UNIT INFORMATION
Section [5] of [5]
Emergency Generator
B. EMISSIONS UNIT CAPACITY INFORMATION

(Optional for unregulated emissions units.)

|L'11

missions Unit Operating Capacity and Schedule

Maximum Process or Throughput Rate:

Maximum Production Rate;:

Maximum Heat Input Rate: 2.1 million Btu/hr

bl I ad o

Maximum Incineration Rate: pounds/hr
tons/day

s

Requested Maximum Operating Schedule:
24 hours/day 7 days/week

52 weeks/year 500 hours/year

6. Operating Capacity/Schedule Comment:

Maximum heat input based on fuel heating value of 150,000 Btu/gal.

The emergency generator will not be subject 40 CFR 63 Subpart ZZZZ, the Reciprocating
Internal Combustion Engine (RICE) MACT Rule since it will be used for emergency purposes
and qualify for the exemption, as described below;

Emergency Generator - Any stationary RICE that operates in an emergency situation.
Examples include stationary RICE used to produce power for critical networks or
equipment (including power supplied to portions of a facility) when electric power from the
local utility is interrupted, or stationary RICE used to pump water in case of fire or flood,
etc. Emergency stationary RICE may be operated for the purpose of maintenance checks
and readiness testing provided that the tests are recommended by the manufacturer, the
vendor, or the insurance company associated with the engine. Required testing of such
units should be minimized, but there is no time limit on the use of the emergency
stationary RICE in emergency situations and for routine testing and maintenance.
Emergency stationary RICE may also operate an additional 50 hours per year in non-
emergency situations,

DEP Form No. 62-210.900(1) — Form 053-9576
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EMISSIONS UNIT INFORMATION
Section [5] of [5]
Emergency Generator

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: Adjacent to PB 4

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

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

5. Discharge Type Code: 6. Stack Height: 7. Exit Diameter:
v 15 feet 0.5 feet

8. Exit Temperature: 9. Actual Volumetric Flow Rate: 10. Water Vapor:
866 °F 1,642 acfm %

11. Maximum Dry Standard Flow Rate: 12. Nonstack Emission Point Height:
dscfm feet

13. Emission Point UTM Coordinates... 14. Emission Point Latitude/Longitude...
Zone: East (km): Latitude (DD/MM/SS)

North (km): Longitude (DD/MM/SS)

15. Emission Point Comment:

DEP Form No. 62-210.900(1) — Form 053-9576
Effective: 02/02/06 17 9/29/2006



EMISSIONS UNIT INFORMATION
Section [5] of [5])
Emergency Generator

D. SEGMENT (PROCESS/FUEL) INFORMATION

Segment Description and Rate: Segment 1 of 1

1. Segment Description (Process/Fuel Type):

Diesel fuel combustion

2. Source Classification Code (SCC): 3. SCC Units:
1000 gallons
4. Maximum Hourly Rate: | 5. Maximum Annual Rate: 6. Estimated Annual Activity
0.014 7.0 Factor:
7. Maximum % Sulfur: 8. Maximum % Ash: 9. Million Btu per SCC Unit:
0.05 150

10. Segment Comment:
Maximum annual rate based on estimated 500 hr / yr operation.

Segment Description and Rate: Segment of

1. Segment Description (Process/Fuel Type):

2. Source Classification Code (SCC): 3. SCC Units:

4. Maximum Hourly Rate: | 5. Maximum Annual Rate: 6. Estimated Annual Activity
Factor: , '

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

10. Segment Comment:

DEP Form No. 62-210.900(1) - Form
Effective: 02/02/06
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EMISSIONS UNIT INFORMATION.
Section [5]

Emergency Generators

List of Pollutants Emitted by Emissions Unit

[5]

E. EMISSIONS UNIT POLLUTANTS

1. Pollutant Emitted | 2. Primary Control 3. Secondary Control | 4. Pollutant
Device Code Device Code Regulatory Code
CoO EL
PM/PM10 EL
NMHC+NOx EL

DEP Form No. 62-210.900(1) -- Form
Effective: 02/02/06
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EMISSIONS UNIT INFORMATION POLLUTANT DETAIL INFORMATION
Section [5] of [5] Page [1] of [3]
Emergency Generators Carbon Monoxide - CO

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:
Cco
3. Potential Emissions: 4. Synthetically Limited?
0.67 Ib/hour 0.17 tons/year X Yes ] No

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

6. Emission Factor: 1.01 g/hp-hr 7. Emissions

Method Code:

Reference: John Deere, 2006 5

8. Calculation of Emissions:

Annual emissions based on 500 hriyr.

9. Pollutant Potential/Estimated Fugitive Emissions Comment:

DEP Form No. 62-210.900(1) — Form 053-9576
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EMISSIONS UNIT INFORMATION POLLUTANT DETAIL INFORMATION
Section [5] of [5] Page [1] of [3]
Emergency Generator Carbon Monoxide - CO

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:
1.01 g/hp-hr 0.67 Ib/hour 0.17 tons/year

5. Method of Compliance:
Diesel fuel combustion

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

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:
lb/hour tons/year

5. Method of Compliance:

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

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 053-9576
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EMISSIONS UNIT INFORMATION POLLUTANT DETAIL INFORMATION
Section ([5) of [5] Page {2] of {3]
Emergency Generator NMHC+NOx

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:
NMHC+NOx
3. Potential Emissions: 4. Synthetically Limited?
3.7 Ib/hour 0.93 tons/year M Yes [JNo

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

6. Emission Factor: 5.52 g/HP-hr 7. Emissions

Method Code:

Reference: John Deere, 2006 5

8. Calculation of Emissions:

9. Pollutant Potential/Estimated Fugitive Emissions Comment:

DEP Form No. 62-210.900(1) — Form 053-9576
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EMISSIONS UNIT INFORMATION POLLUTANT DETAIL INFORMATION

Section [5] of [5] Page (2] of i3}
Emergency Generator NMHC+NOx
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:
5.52 g/HP-hr 3.7 lb/hour 0.93 tons/year

5. Method of Compliance:
Diesel fuel combustion

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

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):

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:
lb/hour tons/year

5. Method of Compliance:

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

DEP Form No. 62-210.900(1) — Form 053-9576
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EMISSIONS UNIT INFORMATION POLLUTANT DETAIL INFORMATION

Section [5] of [5] Page [3] of [3]
Emergency Generator Particulate Matter - PM/PM10

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/PM10
3. Potential Emissions: ' 4. Synthetically Limited?
0.15 Ib/hour 0.04 tons/year K Yes [JNo

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

6. Emission Factor: 0.23 g/HP-hr 7. Emissions

Method Code:

Reference: John Deere, 2006 5

8. Calculation of Emissions:

9. Pollutant Potential/Estimated Fugitive Emissions Comment:

DEP Form No, 62-210.900(1) — Form 053-9576
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EMISSIONS UNIT INFORMATION POLLUTANT DETAIL INFORMATION
Section [5] of [5] Page [3] of (3]
Emergency Generator PM/PM10

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:
0.23 g/HP-hr 0.15 Ib/hour 0.04 tons/year

5. Method of Compliance:
Diesej fuel combustion

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

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):

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:
lb/hour tons/year

5. Method of Compliance:

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

DEP Form No. 62-210.900(1) — Form 053-9576
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EMISSIONS UNIT INFORMATION
Section [5] of [5]
Emergency Generator

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 of
1. Visible Emissions Subtype: 2. Basis for Allowable Opacity:
] Rule (O Other
3. Allowable Opacity:
Normal Conditions: % Exceptional Conditions: Yo
Maximum Period of Excess Opacity Allowed: min/hour

4. Method of Compliance:

5. Visible Emissions Comment:

Visible Emissions Limitation: Visible Emissions Limitation of
1. Visible Emissions Subtype: 2. Basis for Allowable Opacity:
J Rule ] Other
3. Allowable Opacity:
Nommal Conditions: Y- 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 053-9576
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EMISSIONS UNIT INFORMATION
Section [5) of [5]
Emergency Generator

H. CONTINUOUS MONITOR INFORMATION

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

Contiruous Monitoring System: Continuous Monitor

of

1. Parameter Code:

2. Pollutant(s):

3. CMS Requirement: ] Rule [ Other
4. Monitor Information...
Manufacturer:
Model Number: Serial Number:
5. Installation Date: 6. Performance Specification Test Date:
7. Continuous Monitor Comment:

Continuous Monitoring System: Continuous Monitor of
1. Parameter Code: 2. Pollutant(s):
3. CMS Requirement: [J Rule [] Other
4, Monitor Information...
Manufacturer:

Model Number: Sertal Number:
5. Installation Date: 6. Performance Specification Test Date:
7. Continuous Monttor Comment:

DEP Form No. 62-210.900(1) — Form
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EMISSIONS UNIT INFORMATION
- Section [5] of [5]
Emergency Generator

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)

(O Attached, Document ID: Previously Submitted, Date _July 31, 2006

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)

[0 Attached, Document ID: X Previously Submitted, Date _July 31, 2006

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)

X Attached, Document ID: _Attach 5 [] Previously Submitted, Date

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)

(O Attached, Document ID: [ Previously Submitted, Date

] Not Applicable (construction application)

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

DJ Not Applicable

Compliance Demonstration Reports/Records
(] Attached, Document ID:
Test Date(s)/Pollutant(s) Tested:

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

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

X 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.

Other Information Required by Rule or Statute
1 Attached, Document ID: ] Not Applicable

DEP Form No. 62-210.900(1) - Form 053-9576
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EMISSIONS UNIT INFORMATION
Section [5] of [5]
Emergency Generator

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: Attach 5 [] Not Applicable

2. 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: & Not Applicable

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

Additional Requirements for Title V Air Operation Permit Applications

1. Identification of Applicable Requirements

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

L1 Attached, Document ID: [] Not Applicable
3. Alternative Methods of Operation

[ Attached, Document ID: [J Not Applicable
4. Alternative Modes of Operation (Emissions Trading)

[] Attached, Document ID: [] Not Applicable

5. Acid Rain Part Application
[0 Certificate of Representation (EPA Form No. 7610-1)
O Copy Attached, Document ID:
O Acid Rain Part (Form No. 62-210.900(1)(a))
[ Attached, Document ID:
(] Previously Submitted, Date:
[0 Repowering Extension Plan (Form No. 62-210.900(1)(a)l.)
[J Attached, Document ID:
[J Previously Submitted, Date:
O New Unit Exemption (Form No. 62-210.900(1)(a)2.)
. [0 Attached, Document ID:
[] Previously Submitted, Date:
O Retired Unit Exemption (Form No. 62-210.900(1)(a)3.)
[] Attached, Document ID:
(O Previously Submitted, Date:
(] Phase II NOx Compliance Plan (Form No. 62-210.900(1)(a)4.)
[0 Attached, Document ID:
[ Previously Submitted, Date:
[] Phase II NOx Averaging Plan (Form No. 62-210.900(1)(a)5.)
] Attached, Document ID:
(] Previously Submitted, Date:
X Not Applicable

DEP Form No. 62-210.900(1) — Form 053-9576
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EMISSIONS UNIT INFORMATION
Section |[5] of [5§]
Emergency Generator

Additional Requirements Comment
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Reliability with Flexibility
Siemens Gas Turbine
SGT6-5000F

Power Generation SIEMENS




Revolutionary performance
through evolutionary design

At the forefront of the gas turbine industry, the
uncompromising Siemens Gas Turbines (SGT™)

continue to set reliability and continuous operation
records. Packaged with the generator and other auxiliary
modules the SGTE-5000F* is the muscle within the
stand-alone power generation package (SGT-PAC)
known as the SGT6-PAC 5000F**. The 60 Hertz
5GT6-5000F gas turbine has more than 2.5 million hours
of fleet operation and net combined cycle efficiencies of
57%. These achievements are the result of successfully
implementing increments of performance improvements
into a proven technology platform.

The SGT6-PAC 5000F power generation system provides
economical power for peaking duty, operational flexibility
and load following capabilities for intermediate duty,
while maintaining high efficiencies for continuous service.

%

"-start«capabsllty wathout-!tlmeédelé

AN By
i _glgdmg aﬁﬁombustlo%gponents 3
550 'H:ghrellab|hty‘§9_9%a ’ﬁ% T ;_"

m ; .
techno!ogles i smcreased*ava:lahrhty*‘--f, i
P g a P I e s %

The SGT6-5000F gas turbine is ideally suited for simple
cycle and heat recovery applications including IGCC,
cogeneration, combined cycle and repowering. Flexible
fuel capabilities include natural gas, LNG, distillate oil
and other fuels, such as low- or medium-BTU gas.

The 5GT6-PAC 5000F plant is your 60 Hertz power solution.
And, because of its evolutionary design philosophy, the
Siemens SGT6-PAC 5000F plant will continue to meet
your requirements for years to come.

*  5GT6-5000F gos turbine engine wuas formerly called the W501F
** SGT6-PAC 5000F power plant was formerly called the
W501F ECONOPAC

Gas turbine

As the heart of the SGT6-PAC 5Q00F plant, the
5GT6-5000F gas turbine consists of three basic elements:
axial-flow compressor, combustion system and turbine
section. Incorporated into the design are such proven
features as horizontally split casings, two-bearing rotor
support, external rotor air cooler, and axial-flow exhaust,

The compressor is a 16-stage axial flow design, which
achieves & 17 to 1 pressure ratio. The compressor is
equipped with one stage of variable inlet quide vanes to
improve the low speed surge characteristics and part
load performance in combined cycle applications,

The blade path design is based on an advanced 3-D flow
field analysis computer model. Each stage of stationary
airfoils consists of two 180° diaphragms for easy removal.
One row of exit guide vanes is used to direct the flow
leaving the compressor. Stationary airfoils and shrouds
utilize corrosion and heat-resisting stainless steel
throughout. All compressor rotating and stationary
airfoils are coated to improve aerodynamic performance
and corrosion protection. The compressor rotor is
comprised of a number of elements that are keyed,
spigotted and bolted together by 12 through bolts.

The combustion system consists of 16 can-annular
combustors. Each combustor has an air-cooled transition
piece, which directs the combustion gases to the turbine
blade path.

The turbine section is comprised of four stages each
containing a stationary and rotating row of blading.
The turbine rotor, which contains the rotating blades is
constructed of four interlocking discs using Curvic®
couplings that are held together using 12 through bolts.



The Curvic® coupling, machined into
the face of each disc, mates with the
adjoining disc to provide precise
alignment and exceptional torque
carrying capabilities. The Curvic®
coupling also maintains contact
during the differential thermal
expansions that result from normal
gas turbine operation. Design
features include advanced materials,
coatings, and cooling schemes that
are implemented throughout the
turbine section to yield high turbine
efficiencies and maintain long
turbine component life.

Rotor air cooler

A comprehensive cooling system is
provided to supply cooling air to the
high temperature areas of the
turbine section. Rotor ¢cooling air is
extracted from the combustor shell.
The air is externally cooled before
being returned to the rotor to be
used for seal air supply and for
cooling of the turbine discs and the
first, second, and third stage turbine
rotor blades. This provides a blanket
of protection from hot blade path
gases and allows the use of more
ductile materials throughout the
turbine rotor.

in combined cycle applications, the
"waste” energy removed from the
cooling air is used to produce low
pressure steam which is introduced
into the steam circuit to increase
steam turbine output and cycle
efficiency. Alternatively, this energy
can be reclaimed for fuel heating or
boiler feed water heating.

Iniet air system

A side- or top-mounted inlet duct
directs airflow into the compressor
inlet manifold. The manifold is
designed to provide an efficient flow
pattern of air into the axial-flow
compressor. A parallel-baffle silencing
configuration is located in the inlet
system for sound attenuation,

Air filtration is provided by a two-
stage pad filter as the standard
arrangement. Other filter systems
are also available.

Generator

The SGT6-5000F engine is coupled to
an open air-cooled (OAC) generator
which is equipped with cooling air
filtration, silencers, inlet and exhaust
ducting, brushless excitation,
acoustical enclosure and necessary
instrumentation. Main three-phase
terminals are located on top of the
acoustical enclosure at the excitation
end of the generator for isophase
interface. Internal cooling is provided
via shaft-mounted axial blowers
which direct filtered ambient air
through the generator's major
internal components. The brushless
exciter and voltage regulator system
supplies generator field excitation
and controls the AC generator
terminal voltage. The brushless
exciter has a shaft-mounted rotating
armature and diode wheel. The
voltage regulator supplies the
stationary OC field to the brushless
exciter, either under automatic or
manual control. A static excitation
system is an option. Totally enclosed
water-to-air-cooled (TEWAC) or
hydregen-cooled generators are aiso
options.

SGT6-5000F gas turbine technology in
typical applications for simple cycle,
combined cycle and cogeneration



Exhaust system

After expanding through the turbine,
the gases are ducted into the plenum
of the exhaust stack,

For heat recovery applications, the
exhaust stack is deleted and the
gases are directed to the heat
recovery steam generator.

Electrical and control package
The electrical and control package
contains equipment necessary for
sequencing, control, and monitoring
of the turbine and generator. This
includes the Siemens Power Plant
Automation (SPPA™) system known
as the SPPA-3000* microprocessor-
based distributed control system,
motor control centers, generator
protective relay panel, voltage
regulator, fire protection control
system, batteries and battery charger.
The batteries are in an isolated
section of the package and are readily
accessible for maintenance.

Net performance for the SGT6-PAC 5000F

Powver plant conditions: Natural gas or liquid fuel mlwmng Siemens Poveer Gene

60% refative humidity,

59" (15°C) inlet air temperature, 3.4 in. water (87 mm w

exhaust loss, eir-cooled generator and .9G power factor {(pf).

Combustor type

Fuel Natural gas

Met power output (kW)

Met heat rate (klkWwihd (LHY)
Exhaust temperzture (F1C)
Exhaust flovs {Ibihr)
Exhaust flow (kgthr)

Fuel flow (lithn)

Fuel flowe (kg/hr)

Fuel

Net power output (kW)

Net heat rate (BtufkWh) (LHV)
Net heat rate (kIJ/kWh) (LHV)
Exhaust temperature (*FC}
Exhaust flovw (Ibfhr)

Exhaust flow tkgihn)

Fuel flow {Ibfir)

Fueal flow (kg/ir)

* Steam injected through the combuster section casing into the compressor discharge

DLN
dry

T 94550 05 TEREN I
Net heat rate (Btu/kwn) (LHV) ”’9 087m%§9 4?1%’%@5@%&8' b

Conventional
water injection

Natural gas

ﬂt'r‘v"

" Steam augmentation with liquid fuel availzble on a case-by-case hasis

Conventional
steam injection

REHICHEH

Lubricating oil package

The lubricating oil package houses
the common lube oil system for the
gas turbine and generator.

Gas fuel system

The main components of the gas
fuel system are located within the
gas turbine enclosure,

A pressure switch and gauge panel
is provided for local monitoring of
the gas system.

* SPPA-3000 was formerly known
s the TXP.

DLN™
steam augmentation

Natural gas

e 2ir to increase o
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Compressor wash package
The compressor wash package

is provided for both on-line and
off-line compressor cleaning. This
package accommodates the pump,
eductor for detergent injection,
piping, valving, orifices and
detergent storage tank.

Cooler assemblies

An oil-to-air lube oil cooler is
located above the lubricating oil
package. An air-to-air cooler for
turbine rotor cooling is placed
adjacent to the exhaust stack.
Other cooler aptions are available
for combined cycle applications.

QT 5

-‘r@

({j

IO 13- 20 ORETTED FOR CLAMTY

Pipe rack assemblies

Piping for the SGT6-PAC 5000F
power plant is designed and
manufactured to minimize field
work. Each of the major plant
modules is completely factory
pre-piped, requiring only a few field
connections. This is enhanced by the
supply of a factory-assembled pipe
rack. This turbine pipe rack, located
adjacent to the gas turbine in the
turbine enclosure, contains piping
and valves for the cooling air and
lube oil supply and return.

5GT6-PAC 5000F Typical
General Arrangement

| P

W NGRS

Gas turbine

Gas turbine enclosure

Air inlet duct and silencer

Air inlet filter

Generator (open air-cooled)

Generator air infet filter

Starting packoge

VT & surge cubicle

Excitation skid

10 Excitation transformer

11 Isophase bus duct

12 Compressor wash skid

13 Electrical package

14 lubricating packaging

15 Lube oil coolers (fin-fan type)

16 Hydroulic supply skid (air cooler)

17 Fuel oil pump skid (optional)

18 Water injection pump skid
(optional)

19 Rotor oir cooler (fin-fan type)

20 Dry chemical cabinet

21 Exhaust transition

22 Exhaoust stack

23 FMZ2000 fire cabinet

24 Fuel gas main filter/separator

25 Fuel oil water injection skid

(optional)
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SIEMENS

Formaldehyde (HCHO) Test Data Summary - Natural Gas Operation

- g HCHO SCR
rame oa (ppmvd @ 15% Q) | Present
10 27.765
30 25.518
W501G 5 5833 No
70 4.761
70 0.002
W501FD2 v 50018 No
0.042
50 0.286
0.003
w501 7 N
501FD 5 0.004 ©
~0.0037
Base <0.0039
37,900
26 49.700
WS01FC <0.0054 ves
Base <().0054
<0.0067
0.060
100 0.052
0.052
70
0.075
T —
Vo4.3A . No
o 0.254
0.269
3.433
20 3.881
5374
0 5.001
0.057
0.054
0.068
7 0.018
0.006
0.009
0.054
0.197
V84.3A 0.060 No
Base 0.003
0.012
0.005
0.065
0.049
Base+PAG/WI 0.059
0.040
0,009
10 72.261
0 7.063
V84.3A2 =0 0.834 No
75 0,269

Siemens Power Generation, Inc.

Proprietary Information

6/14/2006
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Emission testing was conducted on Power Block 1, which consists of two
corbinéd. cycle combustion turbinés manufacturéd by Siemens Westinghouse
Power Corporation. These units, used to generate power, were recently. installed
at the Hines Energy Complex located near Fort Meade in Polk County, ¥ lorida.
Florida Power Corporation (FPC) owns and operates this facility. This report
documents-the testing. of each combustion turbine while fueled with natural gas.
A separate report will-be provided for the testing of the units while fueled with
No. 2 fiiel 0il. The testing was conducted by Cubix Corporation, Southeast
Regional Office on December 29-and 31, 1998, and on January 1 to 2, 1999.

The purpose of this testing was fo determine the status of imtial ¢ compliance
for combustion turbine emissions with the permit limits set forth by the Florida
Departrhent of Environmental Protection (FDEP) Permit Numbers PSD-FL-
195A and PA-92-33. Additionally, the emissions were measured to determine
compliance with the Environmental Protection Agency (EPA) Code of Federal
Regulations, Title 40, Part 60, (40 CEFR 60) Subpart GG “Standards of
Performance for Stationary Gas Turbines”. The tests iollov» ed the procedures set
forth in 40 CER-60, Appendix A, Methods 1, 2, 3a, 4, 5, 9, 10, 19, 20. 25a, and
26a (modified).

Each turbine’s exhaust was analyzed for oxides of nitrogen (NO,), carbon
monoxide (CO), total hydrocarbon compounds (THC). oxygen (O,). and carbon
dioxide (CO ) using continuous instrumental monitors. Particulate matter (PM)
and ammonia (NH,) samples were collected iso-kinetically using a combined
hot/cold manual sampling train. Ammonia samples were analwcd on-site using
the Nessler, procedure and also by Triangle Laboratories, Inc. of Durham, North
Carolina using ion chromatographic procedures. Visible emissions (VE) were
determined b\« a certified observer. Analysis of the natural gas fuel was provided
by Florida Gas Transmission Company’s laboratory in Perry, Florida. Table 1
provides background data pertinent to these tests.

This test report has been reviewed and approved for submittal to the FDEP
by the following representatives:

J/mamf f ~Z iy Dot

7 Cubix- qu)oranon Florida Power Corporation




Test Participants:

TABLE 1

BACKGROUND DATA

Florida Power Corporation
One Power Plaza, 263

13th Avenue South, BB1A

St. Petersburg, Florida 33701-5511
(727) 826-4258 TEL

(727) 826-4216  FAX

Attn: Scott Osbouin,

Sr. Environmental Engineer

Cubix Corporation, SE Regional Office
4536 NW 20th Drive

Gainesville, Florida 32603

(352) 378-0332 TEL

(352) 378-0354 FAX

Attn: Leonard Brenner,

Project Manager

Florida Power Corporation
Scott Osbourn
J. William Agee

Siemans Westinghouse Power Corporation

Ramesh Kagolanu

FDEP

Martin Costello
Robert Soich
Henry Gotsch

Cubix Cerporation
Leonard Brenner

Jose Antonio “Tony” Ruiz
Juan Ramirez

Roger Paul Osier

P2



Test Dates:

Facilitv Location:

Process Description:

Regulatory Application;

Emission Sampling Points:

Test Methods:

December 29 and 31, 1998
January 1 and 2, 1999

Hines Energy Complex
7700 County Road 555
Bartow, Florida 33830
Latitude: 27°47°19" North
Longitade: §1°52°10” West

Two combined cycle combustion turbines (CTs)
are used to generate electrical power. Each unit,
a Westinghouse Model 501F, consists of a single
shaft gas combustion turbine dirvectly connected to
a 60 Hz power generator. Each turbine is
equipped with an unfired heat recovery steam
generator (HRSG) to drive steam turbines for
additional power generation. The facility is
designed to provide either No. 2 fuel mil or
natural gas fuel to each combustion turbine.

Florida Department of Environmental Protection
(FDEP) Permit Nos. PSD-FL-195A and PA-92-
33 and EPA New Source Performance Standards
(NSPS) 40 CFR 60, Subpart GG.

Each exhaust stack is a circular stack 1307 tall
with a diameter of 216”. Four 6" sample ports
are located 90° from each other at 107" above
grade. Access to the sample ports are provided
with a permanently mounted stee] grate service
platform equipped with a caged safety ladder,

EPA Method 1 for oxygen (O,) and particulate
matter (PM) traverse point locations.

EPA Method 2 for stack gas differential pressure
measurements during PM sampling.

EPA Method 3a for carbon dioxide (CO.}
concentrations.

EPA Method 4 for stack gas moisture content.



Test Methods (Cont.’):

EPA Method 5 for particulate matter (PM)
concentrations.

EPA Method 9 for visible emissions (VE)
measurernents determined as opacity from a
certified observer.

EPA Method 10 for carbon monoxide (CO)
concentrations.

EPA Method 19 for the calculation of volumetric
flow and pollutant mass emission rates.

EPA Method 20 for oxides of nitrogen (NO,) and
oxygen (O,) concentrations.

EPA Method 23a for total hydrocarbon
compound (THC) concentrations.

EPA Method 26a (modified) for ammonia (NH,)
sample collection.

The Nessler Procedure for on-site analysis of NH,
concentrations.

EPA Draft Method 206 for ion chromatographic
analysis for NH, concentrations by Triangle
L aboratories, Inc.

Total sulfur analysis of the natural gas fuel by the
Florida Gas Transmission Company Perry

- Laboratory.



Florida Power Corporation (FPC) owns and operates the Hines Energy
Complex in Polk County, Florida. At this facility two Westinghouse combined
cycle combustion turbines, each equipped with an unfired heat recovery steam
generator (HRSG), are used to generate clectrical power. The combustion
turbines are- designated as Unit 1A and Unit 1B by FPC. Stack emissions from
these units, while fueled with natural gas, are the subject of (his report.
Emissions from these units, while fueled with fuel oil, will be reported
separately.

The first step In the test matrix for each unit consisted of conduciing an
initial sampling traverse of the combustion turbine/heat recovery steam generator
(CT/HRSG) €xhaust stack. The purpose of this sampling traverse was to check
for changes in Q, concentration (stratification) within the exhaust stack. Each
turbine was set to the lowest load representative of normal operation,
approximately 90 megawatts (MW), while operating under dry, low NO,
comnbustion and with Selective Catalytic Reduction (SCR) operating. O,
concentrations were measured at 48 traverse points within the CT/HRSG stack to
determine the eight points of lowest O, concentration. This initial traverse was
conducted on each CT/HRSG stack. No significant stratification was found in
either exhaust stack; therefore, all subsequent tests were conducted at the eight
most convenient traverse points on each unit.

Following the O,-traverse, Cubix conducted three test runs at each of four
load conditions across the operational range of the combustion turbine (~90 MW,
~110 MW, ~135 MW, and full load at ~165 MW). Each reduced load test run
was 18 minutes and 40 seconds. in duration (8 sample points, 140 seconds per
point). The first reduced load test was conducted concurrently with the initial
O,-traverse. Full load is defined as 90 to 100% of the maximum permitted
capacity, expressed as heat input, determined from the Westinghouse
performance curve of heat input versus turbine inlet temperature for the unit.
NOy, O,, and CO, were continuously monitored at all Joad conditions. Additional
full load measurements included CO and THC using continuous instrumental
monitors and iso-Kinetic sampling for collection of PM and NH, samples. The
full load test runs were 1 hour in duration for all constituents except PM and NH,
which were performed for 2 to 3 hours to collect an appreciable amount of
sample. A one-hour VE test was conducted simultaneously with one of the full
load test runs. This test matrix was performed on both CT units.

o



Table 2, the executive summary, signifies the performance for each unit
during the full load testing. These performance results are an average of the
three full load test runs for éach unit. These emissions are- compared to the
permit limits set forth in FDEP Petmit-Nos. PSD-FL-195A and PA-92-33.

TABLE 2
Executive Summary

Unit 1A Unit 1B

I Westinghouse | Westinghouse | NSPS/FDEP
Paraieter - L . 1..501F Turbine | S50IF Turbine | Permit Limits
[ Percent Load (of ¢apacity s heat input) T60.0% 99 8% 90 to 100%
NO, (1bs/hr at 67°F inlet temperature) 63.5 - 7177
NO, (Ibs/hr at 61°F inlet temperature) - 67.8 72.69
VOC (Ibsthr, fram THC measurements) 0.23 0.73 0.4
CO (Jos/hr) 2.1 2.56 77
PM/PM,c (Ibs/hr) 2.54 2.97 15.6
SC. (Ibs/hr) 1.63 1.65 $.7
Visibie Emissions {% opacity) 0% 0% 0%
NH, (ppmv, cry basis by Nessler analysis) 3.84 6.135 10
NH: (ppmv. dry basis by fon Chromatography ) 3.57 4.19 10

Tables 3 and 4 represent the Unit 1A test results for full load and reduced
load testing, respectively. These tabular summaries contain all pertinent
operational parameters, ambient conditions, measured emissions, corrected
concentrations, and calculated emission rates. NO, emissions are reported In
units ‘of parts per million by volume (ppmv) on a dry basis, ppmv corrected to
15% excess Q,, and ppmyv corrected o 15% excess O, and ISO conditions. The
FPA defines ISO conditions as ambient atmospheric conditions of 59 degrees
Fahrenheit (°F) temperature, 101.3 kilopascals (kPa) pressure, and 60% relative
humidity. CO and NH, concentrations were determined on ppmv, dry basis.
Volatile organic compound (VOC) concentrations were determined from THC
measurements and were determined on a ppmv, wet basis as methane.
Concentrations of PM were-determined in units of grams per dry standard cubic
feet (grams PM/DSCF). Mass emission rates for NO,, CO, VOC, PM, NH,, and
SO, are reported in terms of pounds per hour (lbs/hr). As stated in the test
matrix above, only NOy concentrations and emissions were applicable for the
reduced load tests.

Tables 5 and 6 represent the Unit B test results for {ull load and reduced
load testing, respectively. These tabular summaries contain all pertinent
operational parameters, ambient ceonditions, measured emissions, corrected
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concentrations, and calculated emission rates. NOy emissions are reported in
units of ppmv on a dry basis, ppmv at 15% excess O,, and ppmv at 15% excess O,
and ISO conditions. CO and NH; concentrations were determined on ppmv, dry
basis. VOC concentrations were “determined from THC measurements and were
determined on a ppmv, wet basis as methane. Concentrations of PM were
determined in units of grams PM/DSCF. Mass emission rates for NO,. CO, VOC,
PM, NH,, and 50, are reported in tefmns of lbs/hr.

Volumetric flow and mass emission rates were determined by
stoichiometric calculation (EPA Method 19) based on measurements of diluent
gas (O, or CO,) concentrations, "F-factors" determined from fuel composition,
and unit fuel flow rates. Examples of iso-kinetic calculations, emission rate
calculations, and other calculations necessary for the presentation of the results of
this section are contained in Appendix B.

The fuel suifur content analyses, concentration in ppmv. 1S contained in
Appendix C of 'this report. The fuel was analyzed on-line for total fuel sulfor
content by Florida Gas Transmission’s Perry Laboratory. The SO, emission
rates, reported in Ibs/hr, were calculated from the results of these analyses and
the measured fuel flow rates recorded during the tests.

Visible emission observations of each CI/HRSG exhaust stack per EPA
Method 9 were performed by an observer certified by FEastern Technical

- Associates of Raleigh, North Carolina. A one-hour visible emissions test run was

conducted on each unit. VE were an average of (0% opacity in the highest six-

minute average for each test and no VE greater than 0% opacity was “observed
during the tests.

Appendix A contains all field data sheets used during these tests as well as
the particulate matter analysis worksheets and the Nessler procedure ammonia
analysis worksheets. Appendix B contains examples of all calculations necessary
for the reduction of the data presented in this report.  Appendix C contains the
fuel analysis-and Cubix’s fuel calculation worksheet. Quality Assurance Activities
are documented in Appendix D. Certificates of calibrations are contained in
Appendix E of this report. Copies of the reference method strip charr records
obtained during these tests are available in Appendix F of this report. Appendix
G contains the “Visible Emissions Observation Forms™ and the observer
certifications. Appendix H contains the operational data provided by FPC during
the test runs. Ton chromatography results from the ammonia analysis are
presented in Appendix'. The FDEP facility permits and FDEP correspondence
records are presented in Appendix J for reference purposes.
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TABLE 3: Summary of Results

Company: Florida Power Corparation Full Load Testing
. Plant:Hiues Energy Complex . . ‘
Location: neat Ft. Meade in Polk County, Florida Unit 1A
n Technicians: LIB, RPO, JAR, JFR
Source: Ur':itflA, a Westinghouse S01F Power Turbine ‘
= |TeStNUmbe R G AC 2 G A CBRE Gas-A G
Date 1/1/9¢  §  v1/99 R TED)
Start Time 9035 ¢ 1321 14:38
» Siop Time 10 05 . 14:2}
'Ierﬁindﬁomﬁfé‘s“sﬁn,@pémﬁon e e e R R Y A erdges:
Generator Qutput (MW, CT generatéd power cmly) i?l 4 1640 163.7 166.4
Heat Input-(MMBtu/hr, higher heating value, HHY) 1,744 L7206 1,706 1,723
- Turbine Capacity (Mfg.'s (‘unt., heat inpul vs. inlet temp) 1,760 1.704 1,704 1723
\ Percent Load (% of masimum heat input at inlet temp) 99.1% | 1009% @ l000% 100.0%
- Engine Compressor Discharge Pressure (psia) 2186 . 2119 ¢ 2119 3141
Turbine Air Inlet Temperature (°F) 584 7.0 o 7LD 66.8
Comptessor Discharge Temperature Sel. (°F) 29 0 786 . 766 384
Mean Turbine Exhaust Temperature (°F) 1130 1144 : 1147 ir40
SCR Ammonia Injection Rate (Ibs/hr) 1932 ¢ 1975 1936 194.8
Pre-3CR Temperaturt. (SCR inlet temperature, “F) 613 ; '
o Post-SCR Temberature (SCR outlet temperature, °F)
Tuibiné FoehDats {Nﬁttifﬁi GasEGT) } i
Fuel Heating Value {Btu/lb, HHV) ~ 23122 ¢ 2322 0 13112 23122
Fuel Spetific Gravity 0.5982 °  0.5982 0.5982 0.5982
Sulfur in Fuel (grains/100 SCF of fuel gas) 0375 . 0375 0.375 0.375 1
O, "F-factor” (DSCFex/MMBtu @ 0% cxcess air) 8646 §  BH46 8616 8646
CO, "F-factor” (DSCFex/MMB:u @ 0% excess air ) 1034 ; 1034 . 1034 1034
o Fael Flow i KPPH, natural gas) 7543 1 7438 : 73,80 74.54
Heat Inpur (MMBrushr, Higher Heat Value) 17441 17198 1706.4 1723.4
Heat Input (MMBnyhr, Lower Heat Value; 1569.7.  1347.8 . 13358 i551.1
_____ Anibient-Coriditions’ ; : i B e
Asmnospheric Pressyre  “Hg) 29.77
Temperature (“F): Dry buib ’ 700 7E9
°F j: Wet bulb 53.0 62:6
Humidity. {{bs momure/ cof air) 0.0103 0.0098
Measired Emissicn R SR ST
” Ny (ppmv, dry-bBasis) 1199 1234 1204 i2.09
NOy (ppmv, dry @& 5% (0.) 9.9 1.0 6.3 0.1
NOy (ppmv @& 5% O,, 150 Day) 10.8 13 10.6 10.6
CQ {ppmv. dry basis) 062 1 Q62 1 073 9.66
THC {ppmv, wet busis) 038 1 002 0 010 0.17
” PM (grams PM/DSCF exhaust gas} 2.80E-03 | A53E-05 | 1.53E-05 i 2.62E-05
o NH; {ppimv. dry-basis froan jon chromatography per FDEP 242 0 183 537 357 1%
NH; (ppmv. dry basic from on-site Nessier analysis) 260 3.0% 5.%2 1.84 19
Visible Emissions (% opacity) 0 : : 0 10
H.O (% volume, from Method 5 sample im nj £.48 : R.24 833 8.36
O, (% volume, dry basis) 1396} 1377 13.94 13.82
CO, (% volume, dry Basis) 316 1 421 108 415
F, (fuel fuctor. range = 1.600-1.836 for NG) L7200 169 171 1.71

via Q, "F.-factor” \SCFH dry: bas:s;
via CO, “F factor" (SGFH. dry basis)

7 | 4 22E+07
Calctldted EpiissionRates{via’ Mfwjeifs’ﬂ{?fziétﬁﬁi)';iﬁ”

NOy (Ibs/hr) 632 | 832 | 632 63.5 71 f7.
. CO (ihs/hr) - : 199 260 0 2.35 2.11 77

THC (ths/hr) . 076 : 004 - 120 0.33 10.4

PM (Ibs/hr) 273 0 339 1.49 2.54 15.6
~ S0, (Ibs/hr, based .on fuel flow and fuel sulfur) .64 . 162 . 1.61 163 i

T Permit Limit based upon-actus] average turbine air injet temnperature during testing
Testing by Cubix Corporation - Austin, Texas - Gainesville, Florida
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Company: Flovida Fawer Corposation
Plant: Hines Eovrpy Cooplex
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TABLE 4: Sunumary of Results
Reduced Load Testing

Locotion: near FE Mewde il Poll Ceunty, Platida Yot T
Techicians: L1l JE%, RPO, JAR ’ Unit 1A
Snyrees Unit-da)
Test-Numberis T AT 2L GAWAG R GAs ALY | e A8 U Gt ACY G ACH 10 CTGRGAC RS O A GG TGRS AT
Dae [PIRTV S V) /204 [V R Pl i) W25 17199 1599 I/
Start Thne 825 ¢ I:ST L 1430 3L 1243 1844 g4t 197
Stop Tinie 207 ¢ iei7 ] s i L A 18:30 19:01- 1937
‘Forbie/Comprressor. Opeérilioit S LoWEpad, =86 413 =oer Mid Tioad= 1 =18 MW Fid: Lnad-Z X IIS MY,
Gendrator Quirpu 5000 0 RO L 7 1109 1073 | 1069 1354 135.0 1351
Heat Trput (higher ieating value, HHY) 0336 10359 | 11233 2169 12428 | 12428 1416.7 1404.9 14049
Furhine Copacity (MEgSs Curve, beas biput vs. inler ieing) [.742 Y l.(i(i(i 1745 LG50 : 1 690 1,729 1736 1,745
Perceit Loud (% of nasinunn heal inpud a0 il tanp) 593 018 - 674 007 733 735 89 30.9 80.5
Engine Compressor Discharge Pressure (psia) 145 6 143.5 148.3 1649 lof.1 161.1 190.0 t80.0 L849.0
Turbine Alr Tnlel Temperature (1) a6 1 779 0.0 62.0 4.0 74.0 05.5 ¢4.0 62.0
Compressor Dischirge Temperatore Sel. (°F) iR 673 679 f5i God 694 718 TR 3
Mean Vurbine Extast Temperature (U1} WiT L 105% 1196 1080 1101 161 1073 {7 170
SCR-Antmonia fnjection Rate {Ihs/hr) 1{4.9 91.0 Y60 105.0 114.5 LR 125.6¢ 615 | 603
Pre-SCR Tempereture (SCR inler temperature, *F) 604 575 382 372 592 392 583 583 583
Pust-SCR Temperattire (SCR outlet runpcruurc et} 622 60‘5 Gi2 610 at7 617 61y 615
Furbline BielData {ReésidueiGas) s g ; i RN T e,
Fuel Heating Vahe (Buwlh, HHY) : 23122 23122 23122 - 23122 23122 23122
Fuet Specific Gravity 0.5082 0.5982 (.5982 0.5982 035982 {.5982 0.59%2 .5982 0.5982
Sulfur in Fuel (% weight, from ASTM D3246 analysis) 0.86060 {1.00000 000060 0060 0.00060 0.0006¢ 0.00060 Q.00060 4.000640
O, "F-Factor™ DSCEex/MMBIG ©@ 0% cxcess ain) B6H4hH 8646 RBain R646 86546 8646 8646 $046 BG4a
CO, "F-Tactor™ (DSCFexMMBtU & 0% cxouss air ) 1034 1634 1034 1034 34 1034 1034 1034 1034
Fuct Flow (KPPID 44770 44130 48.58 52.61 53.75 53.75 61.27 60.76 60.76
Heat fnput (MMBtw/hr, Higher Heat Value) HI33.6 1035.9 11233 1216.% 1242.8 1242.8 1416.7 14049 1404.9
Heat lnput (MMBIw/hr, Lower Hcat Yaluc) 9302 9323 1910.9 10052 | 11i85 ] I i8.5 12750 1264 4 1264.4
AmBienCGondilionss : S sl R G S Ty
Almospheric Pressure ( "Hgd 2980 75,56 275 29.74 ‘29.? 29.75
‘Femperalure () Dy bulb 620 ;i BDS 64.0 G8.6 65.2 ZRY

(*Fr o Wetlulb 58.0 716 59.8 . 617 599 0.0
Hemidity {tbs motsture/lh ol ain) () 0144 00099 00148 2 msm 00108
Mezsured Emissiongizi: i L S R e R T
NO, (pprav, dry basis) . 12.07 6.07
(); {9 volume, dry basis) 15.1¢ 1443 14.47
CO, (% volume, dry basis) 3.35 37
. (fuel factor, tange = LOMKY-1. H’r(t fuor NG) 3 1.73
Stack Velametric Flow Rates’ g 3 g B e
via O, "Ffactor (SCFH, dry hasis) 3.22E407 J38EHOT | 3 47L4£}} 3 4‘3i1+07 3986407 | 3.92E+07
via CO, "F-factor” (SCFH, dry basts) 3 19E+07 3130E+07 | 3 4’1[,.-!»{}7 3 4‘¥{'+{)7 305E+07 | 3978407

B = TIaE

Calcitla teﬂ‘Eniis"&!iiii'ekdtiﬁf( win:- M1 O E Frictor')

s

T
i

o e e R

NO, (ppimv. dry @ 15% On) 04 12.9 8.2
NO, (ppmv @ 15% Oy, 150 Day) 9.5 158 . . R7
NO, (bs/hr) 34,1 66.3 50.0 50.0 289 429

Testing by Cubix Corporation - Austin, Texas - Gainesville, Florida
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TABLE 5: Summary of Results

Company: Flurida Power Corporation Full-Load Testing
Plani: Hines Energy Complex Y
Location: near Ft. Mende in Polk County, Florida Unit 1B

Technicians: LJB, RPO, JAR; JFR
Sgurte: Unit:1B, a Westinghaitse S01F Power Turbine.

T EstNItnherRan ol SRR S R

GagBC- 108648 BET

Date T12/30798 12/31/98 12731798
Start Time 1800 7:28 14:05
Stop Time

FCaRBC12)

TUTBine/COMpressor, Operation Su e e oo

Generator Outptt (MW, CT. gencrated power only)
Heat Input (higher heating value, HHV)

Turbine Capacity (Mfg.'s Ci.i_rve, heat input vs. injet itmp) . : 1,802 i, 1,748
Percent Load (% of maximum heat input at inlet temp) ' 100.0% | 98.3% 101.2% 99.8%
Engine Compressor Discharge Pressure (psia) 2137 22505 215.15 218.0
Turbine Air Inlet Temperature (°F) 65.7 49.0 68.7 6.1
Compressor Discharge Temperature Sel. {°F) 762 743 767 /58
Mean Turbine Exhaust Témperature (°F) 13141 1123 1138 1134
SCR Ammonia Injgction Rate (bs/hr) 2313 231.03 216.12 226.16
Pre-SCR Temperature (SCR inlet temperature, °F) 634 613 617 622
Post-SCR Teinperamre (SCRobtlet femperature, °F) 638 646 650

TarbineboelData (NatraLGas G 1o

Fuel Heating Value (Bru/b, HHV)

Fuel Specific Gravity

Suifur in Fuel {grains/100 SCF of fuel pas)
0, "F-factor" (DSCFex/MMBw @ 0% excess air)
CO, "F-factor” (IDSCFex/MMBI2 @ 0% excess air )
Fuel Flow (KPPH, natural gas)

Heat Input (MMBuwhr, Higher Heat Valoe)

Heat Input (MMBiwhr, Lower-Heat Value)

Ambient Conditiensint-i

Atmdspheric Pressuré ( "Hg)

Temperatire {*Fx Diry buib
(°F ¥ Wet bulb

Humidity {bs moisture/ib of air}

3977 1

65.5
60.3

Measured Emissionssii

NO (pprov. dry basts)

NOy (ppmv: dry @ 15% Oy) 9.9 10.7 10.8 70.5

NOy (ppmv @ 15% O, 150 Day) 113 11} 111 1.2

CO {ppmwv, dry basis) .67 0.84 .87 0.79

THC (ppmv, wet basis} .22 130 .57 0.36

FM (grams PM/DSCF exhaust gas) [.B2E-05 5.14E-03 LOQE-0S i 2.99E-05

NH; {ppmv. dry basis from ion chromatography per FDEP 4.38 3N 4.48 4.1% 16
N, (ppmy. dry basis from on-site Nessler analysis) 582 6.73 5.87 6.75 10
Visible Emissions (% vpacity) 0 0 10
;0 (% volume, from Method 5 sample train) .14 8.05 7.97 8.38

33 {% volume, dry basis) 13.50 13.78 13.69 13.66

CO, (% volume, dry basis) 4.32 392 4,10 412

¥, (fuel factor, range = 1.600-1.836 for NG). 1.71 1.81 1.76 1.76

JisE

StackiVolumetricEKiow Ratess

Y

via O, "F-factor” (SCEH, dry basi'sj
via CO. "F-factor” (SCFH, dry-basis)

4226407 |
414E<07 |

4.50E+07
4.66E+L7 !

733EL07 |

Calinlated Emission Rates (via M1 90 TR Tactor )

4.38E

NOx (bs/hry 2 71.7 67.8 72.69%
CO (Ibshir) 2.06 2.85 .56 77
THC (Ibs/hr) 0.43 0.63 0.73 10.4
PM (lbs/hr) 1.6% 5.28 .97 3.97 156
50, {Ibs/hr. based on-fuel flow and foel sulfur). 1.63 : 1.67 . 1.64 1.63 4.7

7 Permit Limit based upen actual avérage urbine air nlet temperature during testing

Testing by Cubix Corporation - Austin, Texas - Gainesville, Florida
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Campanyt Florida Pever Cerparation
Pluud: Hines Energy Complex

Laention: aver B Meade in Polk Cannty, Florida

lulmmalﬁ LIBJFR, RPD, IJ\R

i : i § H ; H

TABLE 6: Sununary of Resalts

Reduced Load Testing
Unit 1B

[

an

Suyree: Unie 18, o Westi

Teost Number: G L ] SRy LBay e L TOREIRC A GRS e : ERC.To5E 1 Giss R 1
Date £2729/93 11,2998 V229108 12/29/98 | 1229098 12729798 "129/98 : ld;.‘_‘).")‘% 12/297498
Start Time rHERE I B f0:34 {120 0 BiSe 12:27 48 14:31 1456
Stop Time 943 L Mle G QeSS 39 0 1213 0 1240 1441 | 15:18
Turbint/Compresser:Operation, T ow Load, <00 MW EMIT A 1 R 110 MWe, 7 a1 bnde 2 130 MWL s
Cicneritor-Gulput $9.99 ¥9.96 . 90.14 110.71 1. 4T T 130h02 130:4 ] 12087
Heat Faput (higher heating valee. HHY) 067 % 1073.6 1073.6 2341 2450 | 12509 1408.4 14084 © 14084
Turbine Capacity (MIg."s Carve, heat input 5. inlet tang} 1,750 1,739 ¢ 1,724 1,705 1,688 1,674 1,658 1,666 E664
Percent Load (% of maxiiminn heat infun at‘inkes teng 61.0 6.7 62.3 723 718 747 M9 84.6 84.6
Eaginc Compressor Discharge Pressure {pia) 48,91 14873 148.20 (H3.08 162.35 162.6% 18391 185.56 185.28
lurblm./\:r Tofet lumx,rllnﬂ (°F) H{1:4H 633t 66.70 71.40 7433 731 80:{4 7900 79.25
Compressar Dl‘\(.-hdlgl. Temperiture Sck. (°F) 655 657 662 650 6%4 699 738 736 137
Mean Tarhine Exhaust Temperature (°F) IO(:G_ 1070 1075 1089 1098 ol FG68 1069 1071
SCR f\mmm!n !njulmn R‘:Ic {Ihs/hr) 8399 K626 105.28 88.73 12546 114.16 7427 G2.56 3762
Pre-SCR Temperature (SCR inlct temperitwre, 19 573 37 584 563 6083 ey

Post-SCRT cmpcr.mm‘ (SER outlet tcmpumi

608.

5 6i4

625

Amblent:Conditio

i R

“&-%@‘u ,j.f SR

RN

Thrhiee FvehData TR osjiue (Gan). 4
Fucl Heinting Valug (BuiZlb, HHY) 23822 23122 23422 23122 3 2322
Fuel Specific Gravity T 05982 0.5082 0.5982 05982 0. waz 0.5982 0. 5982 05982 0.5982
Suilfur'in Fue! (% woight, from ASTM D246 analysis) | 0.00060 1 0G0 [ 0.00060 040060 | 0.00060 | D.00060 0.00060 0.00060 0.00060
O, "F-factor” {DSCTexMMBts @ 0% cxvess air) B B616 8646 8646 §646 80646 5646 8046 8644
CO, "F-factor” (DSCFexMMBly @ 0% excess air ) 1034 1034 034 1034 1034 1034 1034 1034 FO34
Fuel Flow (KPPH) 46,18 4643 46.43 3340 53.85 54.10 60,91 60.91 6091
Fteat Tnptat (MMBuvhr, Higher Heat Valuc; 1067.8 1673.6 1234.7 1245:1 12509 1408.4 1408.4 j
Heal Inpit (MMBuwhr, Lower Hcat Value) 961.0 66,2 itz 1 11206 112538 i).t’)? 3

Humnidity (Ibs moistere/lh of air)

0.0143

00145

00151

Atmosplicric Pressure { "Hg). 35.60 '29;'({0 2959 1 2958 29756 3951
Temperature (°F Dry bulb 636 68.6 69.0 722 73.1 80.0
CF) Wel bulh 63.6 610 | 6RO 9.2 08 733

CQ, (% volume, dry basis}
E, (fuel-facior, range = [.600-1.536 for NGy

00.0125 !
Meaziired Einissions; o R
NQK (ppmiv, dry hasis) AT 10.63
0; (% volume, dry basis) 14.34 14.38 1439
mn A? LN %!

1.}

btack*‘t’(ﬂumetrlt Flow;Rales,

£ 45t+0i

AIE0T

9ia0; "I factor” (SC} H.slry. ha.ss\)
via. CO; "Fo-factor” (SCEH, dry basis)

TIRE+0T
3106407

145E+G7
3 AAE+0T

ISP
319807

i.ifl 7

% A1E+07
3.43E+07

3 47L+(}7

Calculuted Brilssion Hates (via M-19 0/ Faladior)

3 80E+(7

NO (ppinv, dry @ 15% 05} 5. 10.3 142 15.1 I
NOy (ppmy @ 15% O, 150 Day) 174 s 16.1 171 140
NO; (Ihs/hr) PR 40.5 642 69.0 56.3

Festing by Cubix Corponion - Austin, Texas - Guintesville, Florida
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PROCESS DESCRIPTION

Florida Power Corporation owns and operates the Hines Energy Complex
in Polk County, Florida. Two recently installed combined cycle power
generation units, manufactured by Siemens Westinghouse Power Corporation,
each consist of a combustion. turbine, a heat recovery steam generator, and a
supplemental steam turbine. Emission testing was conducted on the units to
determine their compliance status with state and federal regulations. This section
of the test report provides a brief déscription of the units.

This facility is designatéd as Power Block 1, a two unit combined cycle
power -plant, Units 1A and 1B. The main body of each unit consists of a single
shaft combustion turbine directly coupled to a 60 Hz geverator. A heat recovery
steam generator (HRSG) is installed just downstream of each turbine exhaust to
recover additional energy (heat) from the process. The steam produced from the

‘HRSGs may then drive steam turbines which generate additional electricity. The

facility is désigned to provide twé fuels to the combustion turbines: No. 2 fuel oil
or natural gas. During natural gas operation, NOy emissions are controlied on
each turbine with dry, low I\OK combustors and an ammonia injection SCR.
While firing natural gas, each CT has a {full load rating. of approximately 165
MW in sunple cycle mode and a heat input of 1757 MMBtu/hr, based upon the
higher heat value, at site conditions of 39 °F inlet air temperature. FDEP has
allowed- the manufacturer’s curve of heat input vs. turbine inlet temperature 10
define full load heat input for cach CT (see Appendices H and I for curve data}.

The circular CT/HRSG exhaust stacks were utilized for exhaust emission
measurements of the turbine testing. The exhaust stack dimensions are depicted
in the stack diagrams of Appendix A. Each stack is 130 feet tall and has a

diameter of 216 inches. Four six-inch diameter sample ports are spaced

perpgndicu]ar to each other. These ports are approximately 23 feet from the
stack exit (107 feet above ground level). A sérvice platform. a caged safety
Jadder. and a metal stairway were installed to provide access to the sample ports.

Operational data was obtained by FPC personnel from control panel
instrumentation. Data was collected at 15 minute intervals (during the entire test
period) and averaged over each test run period. The operational data reported in
the summary tables is an average of the readings recorded during the gaseous test
period of each run. All operational data sheets are located in Appendix H.
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ANALYTICGAL TECHNIQUES

Emissions from two combustion turbines were measured at the FPC Hines
Energy Complex located in Polk County, Florida. These tests were performed
by Cubzx Corporation on December 29 and 31, 1998, and January 1 and 2, 1999,
in order to determire the initial compliance status with regard to permitted
emission limits while fueled with natural gas . This section of the report
describes the analytical technigues and procedures used during these tests.

The sampling and- analysis procedures. used during these tests conformed
with those outlined in The Code of Federal Regulations, 40 CFR 60, Appendix A,
Methods 1, 2, 3a, 4. 5, 9, 10, 19, 20, 25a, and 26a (modified). The stack gas
analyses for NQ,, CO, THC, O, and CO, were performed by continuous
instrumental monitors. Exhaust gas analyses were performed on a dr}, basis for
all comipounds except THC. Table 7 lists the instruments and detection principles
used for these analyses.

The test matrix for each turbine consisted of three sixty-minute (or
greater) test rans at full load and thtee 18 minute and 40 second test runs at each
of three reduced-loads: Per EPA Method 20 requirements, an initial O,-traverse
was conducted and combined with the first low load test run. Forty- eLOht points
in the stack cross section, twelve bampie points in each of four POrts, were
measured for 140 seconds at each point. The sampling time at each point was
determined from the sampling systemns response time (see Quality Assurance
Activities). No stratification of oxygen was found in either exhaust stack.
Therefore, eight random points were sampled for 140 seconds each, 7.5 each for
full load testing, in the subsequent test runs. reduced loads (~90 MW, ~110 MW,
and ~135 MW), NO,, CO,, and Q, stack gases were measured using centinuous
instrumental monitors. Stack gases were analyzed for NO,, CO, THC, OQ,, and
CO, by continuous.instrumental monitors during the full load test runs.  All gas
analyses weére performed on .a dry basis except hydrocarbons. Three 60 minute
1est runs were conducted-at base load for all components except those components
collected - using a manual particulate matter and ammmonia sampling train. The test
runs for PM and NH, were extended to obtain a more representative sample due
to low emission concentrations. A 60 minute VE test was conducted concurrently
with one of the full load test runs on each unit.



Gaseous Emission Testing

Provisions were made to introduce the calibration gases to the instrumental
monitors via' two paths: 1) directly to the instruments via the sample manifold
quick-connects and- rotometers, and 2) through the complete sampling system
including the sample probe, filter, heat trace, condenser, manifold, and
rotometers. The former- method was used for qu1ck convenient calibration
checks. The latter method was used to demonstrate that the sample was not
altered due to leakage, reactions, or adsorption within the sampling systen
(sample system bias check). A NO, standard-calibration gas was introduced into
the NO, analyzer d;rcctly Then the response from the NO,< analyzer was noted
as the cahbranon gas was introduced at the probe. Any difference between the
two responses in the instrument was’ attributed to the bias of the sample system.
Following: the span gas bias check, a zero gas bias check was performed on the

NOy analyzer using nitrogen-to check for any zero bias of the sample system. In

a{,cordance with, EPA Method 3a this span and -zero bias check procedure was
repeated for the CO, and O, analyzers. This procedure was also used for CO and
THC (although not reql.nred by their respective EPA methods).

As shown in Figure 1, a '/, diameter stainless steel probe was inserted into
the sample port of the ‘stack. The ‘gas sample was continuously pulled through the
probe and’ tramported via 3/ ? heat-traced Teflon® tubing to the mobﬂe
laboratory through Teflon® ’Lubmg via a §tainjess steel/Teflon® diaphragm. pump
and into a heated sample manifold. From. the heated manifold, the sample was
partitioned to the hydrocarbon. analyzer through heated lines. The bulk of the gas
stream then passed to a stainless steel minimum contact condenser to dry the
sample stream and into the (dry) sample manifold. From the manifold, the
sample was partitioned to the analyzers. through glass and stainless steel
rotometers for flow control of the sample.

All instruments were housed in an air-conditioned trailer-mounted mobile
laboratory. Gaseous calibration sfandards were provided in aluminum cylinders
with the concentrations certified by the vendor. EPA Protocol No. 1 was used to

determnine the cylirider concentrations where applicable (ie., NO, calibration
gases).

EPA Method | procedures were used to determine the O,-traverse point
locations for samp]mv per the- 1cqu1rements of EPA Method 20. The location of

the sample ports and the traverse point distances for the turbines are denoted by
the stack diagrams located in Appendix A.

The stack gas analyses for CO, and O, concentrations were performed in
accordance with- procedures set forth in EPA Method 3a and Method 20,



respectively. Instrumental analyses were used in lieu.of an Orsat or a Fynte
procedure. due to the greater-accuracy. and.precision providéd by the instruments.
The CO, analyzer was: based on the principle of infra-red absorpuon the O,
analyzer Gperated using. a-currefit-genérating micro-fuel cell.

The F0 calculation of EPA Method 3b (Section 3.4.1.1) was used to verify
that the ratio of O, to CO, wére within an acceptable range during the test runs.
In all cases, the Fy fell within the expected values for natural gas.

Opacity was determined via EPA Method 9. A one-hour opacity test run
was performed on each unit by a visible emigsions observer who was certified by
Eastern Technical- Associates of Ralexgh North:Carolina. Appendix G provides

both the opacity observation sheets as well as observer certification

documentation.

CO emission concentrations were quantiﬁed in accordance with procedures
set forth in EPA Method 10. A continuous nondispersive infrared (NDIR)
analyzer was used for this purpose. This reference method analyzer was
equipped with a gas correlation filter which removes most interference from
moisture, CO,, and other combustion products.

EPA Method 20 procedures were used to determine concentrations of NO,
(via ¢hemiluminescence). NO, -mass emission rates were calculated as if all the
NQ, was'in the form of NO.. This approach corresponds to EPA’s convention,
however, it tends 1o overestimate the actual NOy mass emission rates since the
majority of ’\OX is.in the form of NO which has less mass per unit volume (i.c..
Ibs. of emissions per ppmv concentration) than NO,.

THC concentrations were quantified during the testing using Method 23a.
These THC concentrations were used for détermination of VOC; therefore, the
methane fraction was included in these results. Total hydrocarbons were

continuously measured throughout each test run using a flame jonization detector

(FID). The THC continuous analyzer was calibrated on methane standards in an
air matrix. Thus, the results included in this report are presented on a methane

basis. Having the calibration standards in an- air basis (i.e., 20.9% O,) more

closely matthes the background matrix of the turbine exhaust and helps to reduce
the ‘effect of O, synergism on flame ionization detectors.

All data from the continuous monitoring instruments were recorded on two
synchronized 3-pen strip chart recorders (Soltec Model 1243). These recorders
were operated at a chart speed of 30 cemtimeters/hour and record over a 25-
centimeter width. Strip chart records may be found in Appendix F of this report.

A
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A natural gas fuel sample was analyzed on-line by the Florida Gaus
Transmission Perry Laboratory to determine the total sulfur in the fuel. The
reported SO, emission rates were calculated based on the results of the analyses
and the turbine fuel flow measurements. The fuel analysis results are 1n
Appendix C of this report.

Particulate Matter and NH, Emission Testing

EPA Méthod 1 was used to determine the PM and traverse point locations.
Prior to conducting the tests, a cyclonic flow check was conducted. No
significant cyclonic flow was encountered. The stack met the minimum criteria
set forth in Paragraph 1.2 of that method. Pitot tube measurements were made at
6 separate traverse points in each of 4 sample ports, 1.e.. 12 sample points per
stack cross section. The location of the sample ports and the pitot tube traverse
point distances are denoted in the stack diagram, see Appendix A.

EPA Method 2 in conjunction with EPA Method 5/26a was used for
determination of stack gas velocity during each run. An S-type pitot tube and
inclined gauge oil manometer were used to measure the differential pressures at
each traverse point. The stack gas temperature was determined with a K-type
(chromel-alumel) thermocouple used in conjunction with a digital thermometer.

EPA Method 4 in conjunction with EPA Method 3/26a was used to measure
the moisture content of the stack gases. A chilled liquid impingement system was
used in conjunction with a calibrated dry gas meter to pull a sample greater than
100 standard cubic feet (scf). A K-type (chromel-alumel) thenmocouple was used
in conjunction with a digital thermometer to determine the last impinger
ternperatures in the chilled liquids impingement sampling train. This parameter
is measured to ensure that the gas stream is cooled to a minimum of 68 degrees
Fahrenheit as required by sampling methodology. Determination of the moisture
content was necessary both to determine the stack gas molecular weight necessary
for determination of volumetric flow (used for vernfication of sampling iso-
kinetics) and to convert THC wet concentrations to VOC Ibs/hr emissions. EPA
Method 5 equations were used to calculate stack moisture content.

Particulate maiter testing was conducted using the procedures of EPA
Method 5 in a combined EPA Method 5/Method 26a sample train.  Figure 2
depicts the sampling system used for PM/NH, measurements. A sample was
continuously pulled through a heated probe and filter assembly (suspended on
monorails) and then through an iced impinger train with an aqueous acidic
absorber solution to trap the ammonia and stack moisture. The dry gas was then
passed through a dry gas meter. A glass nozzle and quartz probe liner was used
for all PM/NH, testing. PM was collected onto a quartz fiber filter using a

16



Teflon® filter support and glass filter holder. Sampling iso-kinetics were
raintained throughout each test ran, Each PM test run consisted of sampling for
approximately 2 to 3 hours at six points from each of four ports for which
allowed for the collection of approximately 100 scf of sample during each test
run. The field data sheets used to record the PM/NH, sampling data are available
in Appendix A.

The PM filters were weighed before and after sampling. The weight gain
of the filter plus the probe, nozzle, and front half of the filter holder (ie., the
"front half" of the sample train) rinse constituted to the PM emissions {(as per
EPA convention). All glass beaker boil-downs of the front half rinses and PM
weighings were conducted at Cubix's Austin laboratory. The weighing data
sheets are available in Appendix A.

All EPA Method 5 PM weighings were conducted on a Sartorius BI20S
balance. This balance has a 120 gram(g) capacity and a 0.0001 g sensitivity. The
balance was leveled and zeroed before each series of weighings. All weighings of
filters and beakers were repeated until a “constant weight” was obtained. A
“constant weight” is defined by EPA Method 5 as a difference of no more than
0.5 mg or 1 percent of the total weight less tare weight, whichever is greater.
This definition applies (o two consecutive weighings with no less than 6 hours of
desiccation time berween weighings. The sample recovery data sheets in
Appendix A describe the weighing times and dates and the difference between
weighings is recorded to establish that a constant weight had been obtained.

During the PM tests firing on natural gas. an EPA Method 26a (modified)
sample train was combined with the Method 3 train to allow for collection of NH.
samples concurrently with the PM samples. This sample train was approved by
FDEP, see Appendix J for correspondence. Figure 2 depicts the combined
PM/NH, sample train.

EPA Method 26a calls for a filter followed by two impingers containing
0.1 N sulfuric acid (H,S0,) then followed by and two impingers containing 6.1 N
sodiutn hydroxide (NaOH) and then a desiccant impinger. The H,SO, impingers
collect the basic NH, gases for analysis; and, the NaOH impingers are designed
for collection and measurement of halogens such as chlorine and bromine. Since
only NH, concentrations were of interest, Cubix omitted the NaOH impingers, the
third and fourth impingers were empty and contained silica gel, respectively as
called for in Method 5. The probe, nozzle, and PM filter holder rinse was not
included in the NH, analysis. The filter holder and probe were both maintained
at a temperature of 248 °F 225 °F as required by both EPA Method 5 and 26a.

Cubix conducted the analyses of the ammonia samples on-site using the



Nessler Procedure. On-site analyses reduced the risk of sample losses common
with sample transport and also afforded FPC the opportunity to take any
corrective measures if the ammonia slip exceeded the permitted value. This
analytical method consisted of reacting the ammonia sample with mercuric iodide
to form a colorimetric complex. The absorbance of the colorimetric complex
was then measured with.a spectrophotometer at a wavelength of 405 nanometers
(nm) and compared against a standard curve generated from a set of ammonium
chloride standards.

Ammonia concentrations were also analyzed by ion chromatography (per
the request of Martin Costello with FDEP) by Triangle Laboratories, Inc. of
Durham, North Carolina. Sample were transferred to amber glass sample bottles
after collection and kept chilled. These samples were then shipped with chain-of-
custody forms to Triangle Labs in chilled sample cooclers.  Analysis was
conducted in accordance with EPA Draft Method 206 using a Dionex DX300 ion
chromatograph with a PED-II conductivity detector. A detailed description of
the sample analysis and the results are contained in Appendix L. '

The stoichiometric calculations of EPA Method 19 were used to calculate
the stack volumetric flow rates and mass emission rates. These calculations are
based on the heating value and the O, and CO. “F-factors” (DSCF of exhaust per
MMBtu of fuel burned) for natural gas. Method 19 flow rate determinations are
also based on the excess air (as measured from the exhaust diluent concentrations)

-and the fuel flow rates. EPA Method 19 was used as the stack flow rate
measurement technique for -all gaseous testing. A fuel sample was analyzed by-

the Florida Gas Transmission Perry Laboratory, see Appendix C of this report.
Appendix C also contains Cubix's fuel calculations for the O, and CO; “F-

factors” and the gross heating value reported by the laboratory.

Cubix personnel collected ambient absolute pressure, temperature. and
hurmudity data during each test run. A wet bulb/dry bulb sling psychrometer was
used 10 determine ambient temperature and humidity conditions.  An aircraft-

type aneroid barometer (altimeter) was used to measure absolute atmospheric
pressure, -

All emission calculations were conducted by a computer spreadsheet as
shown in Tables 2 through 6 of this report. Example calculations were
performed manually using a hand-held calculator in order to verify the formulas

used in the spreadsheet. Example calculations are located in Appendix B of this
repost,
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TABLE 7
ANALYTICAL INSTRUMENTATION

Paramcter Model and Comoon Sengitivity Response Detection Principle
NOy, TECO 0-10 ppm 0.t ppm 1.7 Thermal reduction of NO, to NO.
Model 10 AR 0-100, 0-200 ppm . Chemiluminescence of reaction
0-200, 0-500 ppm of NO with Q. Detection by PMT.
(-1000, 0-2000 ppm Inherently linear within 19 of fuli .
{-5000 ppm : scale.
CO TECO 0-1, 0-10 ppm 0.1 ppin 60 Infrared absorption, gas filter
Model 48 0-20, 0-50 ppm correlation detector, micro-
0-100, 0-200 ppm processor based linearization.
0-300, 0-1000 ppm
Co, Teledyne 0-15% 0.03% 5.0 Non-dispersive infrared absorption,
T3IR electronic hinearization of a
. logarithmic signal (Beer's Law)
O, Teledyne 0-5% 0.025% 15 Micro-tuel cell, inherently hinear.
320 AR 0-10% 0.05%
0-25% 0.125%
THC JUM _ 0-10, 0-100, tO ppb 2.0 Flame iomzation of hydrocarbons
Model 3-300 0- 1000, 0-10000 inherently linear within 1% over
0-100.000.ppm the range of the analyzer
PM Mettler H6T 0-160 grams 0.000] gram  na Analytical Balance
‘ Nutech 2010 0-1 SCFM na na Sample Console with temperature
controllers, sample pump, dry gas
meter, orfice meter, and inclined
manometer for isokinetic sampling
NH, Bausch & Lomb 325-700 nm 2 nm £-2 Optical Spectroscopy.

Spec 20 (Spectropholometer)

(Nessler Procedure)

Tungsten light source, photo-
multiplier tube detection. Extended
range filter.

NOTE: Higher ranges available by sample dilution.
Other ranges avatlable via signal atlenuation.
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FIGURE 1
INSTRUMENTAL SAMPLE SYSTEM DIAGRAM
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" FIGURE 2
Particulate Matter and Ammonia
Sample System Diagram
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Sample system is composed of a glass sample nozzle connected to a quartz probe with a Teflon
union. The quartz probe is then connected to a glass filter holdér which contains a quartz fiber
filter and Teflon filter support. From the filter holder, the sample stream passes through two
Greenburg-Smith impingers containing a O.IN sulfuric acid solution, into an cmpty modified
Greenburg-Smith impinger, and the into a modified Greenburg-Smith impinger containing silica
gel. The dried gas then passes into a standard Method S meter box with pump and calibrated dry
gas meter.
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OUALITY ASSURANCE ACTIVITIES

A number of quality assurance activities were undertaken before, during,
and after this testing project. This section of the report combined with the
documentation in Appendices D and E describe each of those activities.

Gaseous Emission Testing

A multi-point calibration was performed for each instrument in the field
prior to the collection of data. The instrument's linearity was checked by first
adjusting the instrument’s zero and span responses to zero nitrogen and an upscale
calibration- gas in the range of the expected concentrations. The instrument
response was then chalienged with other calibration gases of known
concentration. The instrument's response was accepted as being linear if the
response of the other calibration gases agreed within £ 2 percent of range from
the predicted values. (The responses of the infrared absorption type CO and C O,
analyzers are clectronically linearized.)

System bias checks were performed both before and after the sampling
system was used for emissions testing. The sampling system's integrity was tested
by comparing the responses of the NO, analyzer to a calibration gas (and a zero
gas) introduced via two paths as previously described in the Analyiical
Techniques section of this report. This system bias test was performed to assure
that no alteration of the sample had occurred during the test due to leakage,
reactions, or absorption. Similarly, system bias checks were performed with
THC, CQ, 0O,, and CO, for added assurance of sample system integrity. The
results of the system bias checks are available in Appendix D.

The efficiency of the NGO, to NO converter {(analyzer modified with a low
temperature molybdenum NO, to NO converter to prevent measuring NH, as
NQy) in the NOy analyzer was checked by having the analyzer sample a mixture
of NO in N; standard gas and zero air from a Tedlar® bag. When this bag is
mixed and exposed to sunlight, the NO is oxidized to NO, 1If the NO,
instrument's converter is 100% efficient, then the total NO, response does not
decrease as the NO in the bag is converted to NO.. The criterion for
acceptability is a decline of total NOy concentration of less than 2% from the
highest value over a 30 minute test period. The strip chart excerpts that
demonstrate the converter efficiency test are available in Appendix F. The above
mentioned quality assurance worksheet of Appendix E alsc summarizes the



results of the converter efficiency test.

The residence time of the sampling and measurement system was estimated
using the pump flow rate and the sampling system volume. The pump's rated
flow rate is 0.8 scfm at 5 psig. The sampling system volume was approximately
0.32 scf. Therefore, the minimum sample residence time was ~ 24 seconds.

The NO, and O, sampling and analysis system was checked for responsc
time per the procedures outlined in EPA's Method 20, Section 5.5. The average
NOy analyzer's response times were 66.0 seconds upscale and 73.7 seconds
downscale. The O, analyzer's average response times were 74.7 seconds upscale
and 70.3 seconds downscale. The results of these response time fests are
contained in Appendix E.

Interference response tests on the instruments were conducted by the
instrument vendors and Cubix Corporation on the NQ,, CO, and O, analyzerss.
The sum of the interference responses for H.O, C;H,, CO, CO, and O, is less than
2 percent of the applicable full scale span value. The instruments used for the
tests meet the performance specifications for EPA Methods 3a, 7e, 10, and 20.
The results of the interference tests are available in Appendix. E of this report.

The sampling system was leak checked by demonstrating that it could hold
a vacuum greater than 10 inches of mercury ("Hg) (>25 "Hg actual) for at least 1
‘minute with a decline of less than 1 "Hg. A leak test was conducted after the
sample system was set up (i.e., before testing began) and before the system was
dismantled (i.e.. after testing was completed). This test was conducted to insure
that ambient air was not diluting the sampling system. No Jeakage was detected.

As a minimum, before and after each test run, the analyzers were checked
for zero and span drift. This allows test rans to be bracketed by calibrations and
documents the precision of the data just collected. Calibration gases were
introduced to- the analyzers through the entire sampling system. Appendix k£
contains quality assurance tables which summarize the zero and span checks that
were performed for each test run. The worksheets also contain the data used to
correct the data for drift per EPA Method 6¢, Equation 6¢-1. NO,, O,. and CO,
data were corrected for drift as required by the test methods. Although not
required by the test methods, THC and CO concentrations were also corrected for
drift to maintain consistency in results reporting.

The control gases used 1o calibrate the imnstruments were analyzed and
certified by the compressed gas vendors to £1% accuracy for all calibration
gases. EPA Protocol No. 1 was used, where applicable (i.e., NO, gases), t¢
assign the concentration values traceable to the National Institute of Standards and
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Technology (NIST), Standard Reference Materials (SRM's). The gas calibration
sheets as prepared by the vendor are contained in Appendix F.

Particulate Matter and NH, Emission Testing

Quality assurance activities for the PM/NH, sampling began during
preparation for the tests. All glassware was thoroughly washed, rinsed, dried,
and packed safely to prevent contamination. American Chemical Society (ACS)
reagent grade or better acetone was used for the washing of the sampling train.
ACS reagent grade or better NH, absorber and analysis reagents were also
selected. A blank of the acetone was treated in the same manner as the samples
and retained for evaporation and weighing for contaminants. A blank filter was
also weighed after treating it in the same manner as the filters used during
sampling. :

Prior to starting the PM/NH, testing, preliminary velocity, and cyclonic
flow checks were performed. This allowed for the calculation of the proper
nozzle size and the "K" factor for isokinetic sampling.

The PM sampling system was leak checked by demonstrating that it could
hold a vacuumn greatef than the highest sampling vacuum for at least [ minute
with a leakage rate less than 0.02 cubic feet per minute (cfm). A leak test was
conducted after the sample system was set up (i.c., before each test run began at
15" Hg) and before -the system was dismantled (i.e., after each test was
completed). This leak check was performed in accordance with EPA Method 5 to
ensure that the sample was not diluted by ambient air. No leaks greater than 0.02
cfm were detected.

All PM sampling was conducted iso-kinetically. Field checks of the iso-
kinetics during each test run on each turbine were conducted to ensure strict
adherence to BPA Method 5. Documentation of the iso-Kinetics are available in
Appendix A of this report. '

After the post-test leak check of each run, the nozzle, probe, and front half
of the filter holder were washed with acetone to remove adhering particulate
matter. The front half washes were prescrved for evaporation. Also, a blank of
acetone was kept for analysis of residue. The quartz fiber filters were carefully

removed from the filter holders after each test run and placed in containers and
sealed against contamination.

After each NH, test run, the impingers of absorber solution and required
sections of connecting glassware were rinsed and stored in glass amber sample
bottles. Each sample was rinsed with a specified volume of 0.1 N H,SO,. Sample
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pottles were labeled, sealed and stored in a chilled ice chest following on-site
ammonia analysis. They were then shipped with a chain-of-custody form 1o
Triangle Laboratones, Inc.

Nessler procedure ammonia analyses were conducted daily. Multi-point
calibrations and sample blanks were performed on a daily basis each time
ammonia samples were analyzed. In addition, a sample duplicate and spike
analysis was conducted with analysis of Test Run Gas-BC-10. The sample
duplicate was within 5% relative standard deviation of the sample resuits; the
sample spike recovery was within 100% x10% of the expected results. Collection
efficiencies for the sampling system were determined for each test run, see
Appendix A. The collection efficiency was greater than 90% for all full load
compliance test runs.

Ton chromatographic analyses of the NH, samples were conducted in
duplicate with the inclusion of a sample spike and sample blank. Al duplicates
and sample blanks fell within the requirements of the analytical method.
Discussion of the quality assurance activitics is in the lab reports in Appendix 1.
Collection efficiency between the first impinger and the second from the NH,
samples for the test runs was within the method requirements of 90% efficiency.

The dry gas meter of the PM/NH; and moisture train was calibrated prior
to testing in accordance with EPA Method 5. The dry gas meter in the Method 5
control box was calibrated, the orifice curve was generated and the pitot tubes tip
were inspected. All glassware was thoroughly washed, rinsed, dred, and stored
to prevent contamination. A calibration was also conducted on the dry gas meter
at Cubix’s Gainesville facility upon return from the project. A set of calibrated
orifices were used for these calibrations. The calibration certifications of the
particulate matter. sampling system (dry gas meter, orifice curve and pitot tube
calibrations) are found in Appendix E of this report. The meter showed a pre-
test/post-test calibration factor difference of less than 5%.

Cubix collected and reported the enclosed test data in accordance with the
procedures and quality assurance activities described in this test report.  Cubix
makes no warranty as to the suitability of the test methods. Cubix assumes no
liability relating to the interpretation and use of the test data.
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INTRODUCTION

Emission testing was conducted on Power Block 1, which consists of two
combined cycle combustion .tuibines manufactured by Siemens Westinghouse
Power Corporatmn These units, used to generate power, were recently msmiled
at the Hines Energy Complex located near Fort Meade in Polk County, Flonda.
Florida Power Corporation (FPC) owns and operates this facility. This report
documents the testing of each combustion turbine while fueled with No. 2 fuel
oil. A separate report was prevmusly provided for the testing of the units while
fueled with natural gas. The testing was conducted by Cubix Corporation,
Southeast Regional Office on April 1 through 2 and April 11 through 12, 1999,

The purpose of this testmg was to determine the status of initial compliance
for combustion turbine emissions with the permit limits set forth by the Florida
Department . of: ‘Environmental Protection (FDEP),  Permit Numbers PSD-FL-
195A and PA-92-33. Additionally, the emissions were measured to determine
compliance with the Environmental Protection Agency (EPA) Code of Federal
Regulations, Title 40, Part 60, (40 CER 60) Subpart GG “Sgandards of
Performance for Stationary Gas Turbines”. The tests followed the procedures set
forth in 40 CFR-60, Appendix A, Methods 1, 2, 3a, 4, 5, 9. 10, 19, 20, and 23a.

Each turbine’'s exhaust was anatyzed for oxides of nitrogen (NOy). carbon
monoxide (CO), total hydrocarbon compounds (THC), oxygen (O,), and carbon
dioxide (CO,) using continuous instrumental monitors. Paruculate matter (PM)
samples were collected iso-kinetically using a combined hot/cold manual sampling
train. Visible emissions (VE) were determined by a certified observer. Analysis
of the No. 2 fuel oil was provided by Intertek Testing Services }aborator} of
Tampa Florida using American Society of Testing and Materials (ASTM) test
methods. Table 1 provides background data pertinent to these tests.

This test report has been reviewed and approved for submittal to the FDEP

by the following representatives:

Florida Power Corporation

1%/ Corporation



Owner/Qperator:
esti ganization:

Test Participants:

TABLE 1
BACKGROUND DATA

Florida Power Corporation
One Power Plaza, 263

13th Averue South, BB1A

St. Petersburg, Florida 33701-5511
(727) 826-4258 TEL

(727) 826-4216 FAX

Attn: Scott Osbourn,

Sr. Environmental Engineer

Cubix Corporation, SE Regional Office
4536 NW 20th Drive

Gairesville, Florida 32605

(352) 378-0332 TEL

(352) 378-0354 FAX

Attn: Leonard Brenner,

Project Manager

Florida Power Corporation
Scott Osbourn
J. William Agee

FDEP
William A. Proses

Cubix Corporation
{.eonard Brenner
Dwight Dindial
Roger Paul Osier
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Test Dates:

Facility Location;

Process Description:.

Regulatorv Application:

Emission Sampling Points:

Test Methods:

Unit I1B: April 1 and 2, 1999
Unit 1A: April 11 and 12, 1999

Hines Energy Complex
7700 County Road 555
Bartow, Florida 33830
Latitude: 27°47°19” North
Longitude: 81°52°10” West

Two combined cycle combustion turbines (CTs)
are used to generate electrical power. Each unit,
a Westinghouse Model S01F, consists of a single
shaft gas combustion turbine directly connected to
a 60 Hz power generator. Each turbine is
equipped with an unfired heat recovery steam
generator (HRSG) to drive a steam turbine for
additional power generation. The facility is
designed to provide either No. 2 fuel oil or
natural gas fuel to each combustion turbine.

Florida Department of Environmental ‘Protection
{FDEP) Permit Nos. PSD-FL-195A and PA-92-
33 and EPA New Source Performance Standards
(NSPS) 40 CER 60, Subpart GG.

Each exhaust stack 1s a circular stack 1307 tall
with a diameter of 216”. Four 6" sample ports
are iocated 90° from each other at 107" above
grade. Access to the sample ports are provided
with a permanently mounted steel grate service
platforin equipped with a caged safety ladder.

EPA Method | for oxvgen (O,) and particulate
matter {PM) traverse point locations.

EPA Method 2 for stack gas differential pressure
measurements during PM sampling.

EPA Method 3a for carbon dioxide (CO.)
concentrations.

EPA Method 4 for stack gas moisture content.

'JJ



Test Metho_c_is (Cont.'Y}:

EPA Method 5 for particulate matter (PM)
concentrations.

EPA Method 9 for visible emissions (VE)
measurements determined as opacity from a
certified observer.

FPA Method 10 for carbon monoxide (CO)
concentrations.

FPA Method 19 for the calculation of volumetric
flow and pollutant mass emission rates.

EPA Method 20 for oxides of nitrogen (NOy) and
oxygen (O,) concentrations.

EPA Method 25a for total hydrocarbon
compound (THC) concentrations.

American Society of Testing and Materials
(ASTM) Test Method D2622 for total sulfur
analysis of the fuel oil.

ASTM Test Method D4629 for determination of
fuel bound nitrogen in the fuel oil.

ASTM Test Method D240 for higher heating
value of the fuel oil.

ASTM Test Method D5291 for carbon, hydrogen.
oxygen ultimate analysis used for calculation of
fuel specific “F-factors”.

I
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- SUMMARY

Florida Power Corporation (FPC) owns and operates the Hines Energy

‘Complex in Polk County, Florida. At this facility two Westinghouse combined

cycle combustion turbines, each equipped with an unfired heat recovery steam
generator (HRSG), are used to generate electrical power. The combustion
turbines are designated as Unit 1A and Unit 1B by FPC. Stack emissions from
these units, while fueled with No. 2 fuel oil, are the subject of this report. Unit
emissiornis, while fueled with natural gas, were previously reported.

A sampling traverse for changes in O, concentration (stratification) within
the exhaust stack on each unit was conducted previously while fueled with natural
gas. The first step in the test matrix for each unit consisted of conducting an
initial O, sampling traverse of the combustion turbine/heat recovery steam
generator (CT/HRSG) exhaust stack. Each turbine was set 1o the lowest load
representative of normal operation, approximately 90 megawatts (MW}, while
operating under dry, low NOy combustion and with Selective Catalyvtic Reduction
(SCR).operating. O, concentrations were measured at 48 traverse points within
the CT/HRSG stack to determine the eight points of lowest O, concentration.
This initial traverse was conducted on each CT/HRSG stack. No significant
stratification was found in either exhaust stack; therefore, all subsequent tests
were conducted at the eight most convenient traverse points on each unit.

Cubix conducted three test runs at each of four load conditions across the
operational range of the combustion turbine (~85 MW, ~110 MW, ~135 MW, and
full load at =135 MW). Each reduced load test run was 20 minutes in duration (&
sample points, 150 seconds per point). Full load is defined as 90 to 100% of the
maximum permitted capacity, expressed as heat input, determined from the
Westinghouse performance curve of heat input versus turbine inlet temperature
for the unit. NO,, O,, and CO, were continuously monitored at all load
conditions.  Additional full load measurements included CO and THC using
continuous instrumental monitors and iso-kinetic sampling for collection of PM
samples. The full load test runs were 1 hour in duration for all constituents. A
ope-hour VE test was conducted simultaneously with one of the full load test
runs. This test matrix was performed on both CT units.

Table 2, the executive summary, signifies the performance for each unit
during the full load testing. These performance results are an average of the
three full ‘load test runs for each unit. These emissions are compared to the



permit limits set forth in FDEP Permit Nos. PSD-FL-195A and PA-92-33.

TABLE 2
Fuel Oil Executive Summary
Unit 1A Unit 1B

Westinghonse | Westinghouse | NSPS/FDEP
Parameter ~ff S01F Turbine 501F Turbine | Permit Limits
Percent Load (of capacity as heat input) 102.9% 102.7% 90 to 100%
NO: (ibs/hr at 76°F inlet temperature) 234.0 - 294.92
NO, (Ibs/hr at 78°F inlet temperature) - 206.0 293.38
VOC (Ibsfar, from THC measurements) 0.68 (.20 19.0
CO (ibsir) 4.24 3.7¢ a3
PL‘UP:V!‘() (leﬁ'EI} 260 273 448
SO (Ibs/hr) 511 5.23 94 .0
Vistble Emissions (% opacity) 2.2% 5% 20%

Tables 3 and 4 represent the Unit 1A test results for full load fuel oil (FO)
and reduced load FO testing, respectively. These tabular suminaries contain all
pertinent operational parameters, ambient conditions, measured eInissions,
corrected concentrations, and calculated emission rates. NOy emissions are
reported in units of parts per million by volume (ppmv) on a dry bass, ppmyv
corrected to 15% excess O,, and ppmv corrected to 15% excess O, and ISO
conditions. The EPA defines ISO conditions as ambient atmospheric conditions
of 59 degrees Fahrenheit (°F) temperature. 101.3 kilopascals (kPa) pressure, and
60% relative hamidity. CO concentrations were determined on ppmv, dry basis.
Volatile organic compound (VOC) concentrations were determined from THC
measurements and were determined on a ppmv, wet basis as methane.
Concentrations of PM were determined in units of grams per dry standard cubic
feet (grams PM/DSCF). Mass emission rates for NOy, CO, VOC, PM, and 50,
are reported in terms of pounds per hour (Ibs/hr). As stated in the test matrix
above, only NO, concentrations and ermissions were applicable for the reduced
load tests.

Tables 5 and 6 represent the Unit 1B test results for full load FO and
reduced load FO testing, respectively. These tabular summaries contain all
pertinent operational parameters, ambient conditions, measured emissions,
corrected concentrations, and calculated emission rates. NOy emissions are
reported in units of ppmv on a dry basis, ppmyv at 13% excess O,, and ppmy af
15% excess O, and ISO conditions. CO concentrations were determined on
ppmv, dry basis. VOC concentrations were determined from THC measurements
and were determined on a ppmv, wet basis as methane. Concentrations of PM



were determined in units of grams PM/DSCF. Mass emission rates for NOy, CO,
VOC, PM, and SO, are reported in terms of lbs/hr.

Volumetric flow and mass emission rates were determined by
stoichiometric calculation (EPA Method 19) based on measurements of diluent
gas (O, or CO,) concentrations, "F-factors" determined from fuel composition,

and unit fuel flow rates. Examples of iso-Kinetic calculations, emission rate
calculations, and other calculations necessary for the presentation of the results of
this section are contained in Appendix B.

The fuel sulfur content analyses, concentration percent weight, is contained
in Appendix-C of this report. A fuel oil sample was collected during the testing
for each unit and shipped to Intertek Testing Services of Tampa, Flotida for
analysis. The fuel was analyzed for total fuel sulfur content by ASTM Method
D2622. The SO, emission rates, reported in Ibs/hr, were calculated from the
results of these analyses and the measured fuel flow rates recorded during the
tests.

The fuel bound nitrogen (FBN) analyses, concentration in parts per million

. {ppm) by weight, is'contained in Appendix C of this report. A fuel sample was

collected and shipped to the laboratory designated above for analysis. The fuel
was analyzed for FBN by ASTM Method D4629. Results of FBIN were below
150 ppm, the breakpoint value used for correction of exhaust NO, emissions.

Visible emission observations of each CT/HRSG exhaust stack per EPA
Method 9 were performed by an observer certified by FEastern Technical
Associates of Raleigh, North Carolina. A one-hour visible emissions test run was
conducted on each unit. VE were an average of 2.2% opacity on Unit 1A in the
highest six-minute average and 5% opacity on Unit 1B in the highest six-minute
average. No VE greater than 5% opacity was observed during the tests.

Appendix A contains all field data sheets used during these tests as well as
the particulate matter analysis worksheets. Appendix B contains examples of all
calculations necessary for the reduction of the data presented in this report.
Appendix C contains the fuel analysis and Cubix's fuel calculation worksheet.
Quality Assurance Activities are documented in Appendix D. Certificates of
calibrations are contained in Appendix E of this teport. Copies of the reference
method strip chart records obtained during these tests are available in Appendix F
of this report. Appendix G contains the “Visible Emissions Observation Forms™
and the observer certifications. Appendix H contains the operational data

provided by FPC during the test runs. The FDEP facility permit is presented in
Appendix I for reference purposes.



Compuny: Florida Power Carporetion
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TABLE 3: Summary of Results

1 ocation: near Ft. Meadr tn Polk County, Florida Fuu Load FO TEStS

Technicians: LYB, RPO, DLD

Seurce: Unit )A,aWﬁlin vuse aOlF Power Turbine Unit IA .
SR Numea e e e e R O A PR O A PO
Date 41199 L 4111499 l

Start Time 18:28 004

SLO hour cio;k

Time ‘24
o

Genafalor Output (MW sxmplc cycle mode} '
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158.1
Heat Input (MMBtuwhe, based gn GHV) 1818 1835 1816
Turbine Capacity (Mfg.'s Curve, heal input vs. capacity) 1746 1763 1788 1766
Percent Load (% of maximum heat input at inlet t¢mp) 102.9% 103.1% 102.6% 102.9%
Engine Compressor Discharge Pressure {psia) 207.5 209.4 2118 209.5
Turbine Air Inlet Temperature (°F) 79.8 76.2 71.2 757
Mean Turbine Exhaust Temperature (°F) 1106 1103 1160 F1a3
Water Injection Stage A & B Flow (gpm) 97.2 8.8 958 93.3
Water to Fuel Rato (Ibs H.OAb fuel) (0.8 0.6 0.6 0.6
Water Injection Stage A & B Flow (KPFH) 48.6 494 484 49.2
Water L Fuei Rauo (lbs HzO/lb fcel calculaied) 0. 539 : 0. 541 0.536 0.338
{ i . p iy _,“\ e “3:?,;?,,»“*‘: t;..q.,-g “‘Q*I?' \3;» “;:"’;’ :&{ (‘dﬁ;@'
0; "vaaclor' ' (DSCch/MMBw fuel burned, :.a!c.u!aicd) 915tk i 9151 : 9151 8151
CO. “F-factor” (DSCFex/MMBu fuel burned, caleulated) 1359 1389 1389 1389
0, "F-factor” (DSCFex/MMBtu fuet burned, published) 94190 2190 9190 91900
CQO, "F-factor" (DSCFex/MMBu fuel burned, published) 1420 1420 1410 1420
Fuel Flow (KPPH) 90.25 91.40 9224 91.30
Total Sulfur in Fuel (% weight) 0.0028 0.0028 0.0028 a.0028 0.03
Fuel Bound Nitrogen (ppm, weight) 97 97 97 97
Fuel Heating Value (Buwib, GHV) 19,892 19,892 w892 19,892
Heat Input (MMBwhr, based on GHVY) !795 3 18349
it Rt T g

Atmospheric Pressure ( “Hg) 29.66 .
Temperature {“F): Dry bulb 8§29 323 6.4

{°F ) Wet bulb 71.4 720
Hum:dny 45 1bs mmsmre.flb of axr; {) 016]

e

Testing by Cubix Corporation, - Austin, Texas - Gainesville

. Florda

| Rimns 7
\JOx \Ppnw dry basis} 45.24 4131 38.58 41.70
NOy (ppmwv, dry @ 15% O,) 36.0 2. 3N 33.2
NOy (ppmv @ 5% O,, ISO Day) 40.2 373 35.8 37.8
CO (ppmv, dry basis) 1.25 1.25 1.23 1.24
Q. (% volume, dry basis} 1349 13.50 F3.50 13.50
CO, (% volume, dry basis) 5.63 5.62 372 566
THC (ppmv as CH,., wet basis) 0.26 0.33 0.36 g4.32
PM (grams PM/DSCF exhaust gas) 23A2E04 2.93E-4 Z.29E-04 2.51E-04
Visible Emissions (5 opacity) 2.2 2.2 20
Ha (% volume) 7.50 7.95 9.34 826
F, (Fuel factor = 1.260 - 1.413 for distillate oil) 1.32 1.32 1,29 1.3
Stk Vhlinietfic FIgw RE TS {fcoth caluAted L [Ators T s A R
via O, "F-factor” (SCFH. dry basis} 1.63E+07 4. 70E+07 4.69E4+07
via CO. "F-factor” (SCFH, dry basis) 43E+07 4.49E407 4.A6E+07
CAlEHLEe T ERISSo REes (ria MELOT RrDngtbral sy ‘ R
NO, (Iba/hr) 232 218 234 29492
CO (Ibs/hr) 4.21 4.27 424 424 930
THC (Ibs i} .54 4,70 8,78 (.68 1.0
PM/PM,, (Ibsfhr, includifig H,S0, mist) 237 30.3 239 26.0 34.8
S0, (Ihs/hr, based on fuel How and fuel §) 5.05 5.11 516 5.1 94.9
" Permit Limit based dpcn dctual average turhine air inlet temperature during testing Q
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Sturt Time 23:55 o240 0052 01:30 (1:59 02:28 04:00 04:29 04:57

Stop Tie oete 0 ka4 | 04014 (1:50 {Y2:19 0248 (21} {49 05:17

Poweri L urbing Oporation’ 5 136 MW Gencrator. Outputs o o~ TTEM W Generato r Outpute TRE MW Generator. Quipiatz:

Genarator Quiput (MW, simple cycle mode) 136.0 1359 136.6 FHLS i12.3 1H3 R4.3 35.8 85.0

Heat Input (MM BORr, basal on GHV) 16006 159740 16095 13549 1362.0 13598 11184 11289 11265

Turbine Capacity (Mfi.'s Curve, heat inpul vs. capacity) 12487 1789 1391 1784 1794 £794 1794 1794 1794

Percent Load (56 of maximem heal tnput at infel temp) 89.0% 849.3% §9 8% 75.9% T6.0% 75.8% 62.3% 52.9% 62.8%

Engine Compressor Discharge Pressure (psia) 192.1 192.0 192.6 1724 172.4 1718 156.3 155.7 155.7

Turbine Ajr Inlet Temgeratare (°T9) 75 71.0 HLS 0 0 LG 0.0 70.0 760

Mean Torbine Exhaust Temperatare °F) 1068 165 AW 1037 1039 1034 GH0 H6Y o60

Water Injection Stage A & B Flow (gpm) M4 S 1.3 A6 46.0 47.0 28.2 28.2 282

Water (s Fuel Ratio (bs HOfb fucly 0.5 0.5 0.5 {4 04 0.4 0.2 (L2 0.2

Water Injection Stage A & B Flow (KPP 352 357 58 230 23.0 23.8 4.4 4.1 t4.1

Waler 1o Fuel Ratia (bhs H,O/b fuel, calculaied) (.437 1,445 0.442 ; ) 0.344 (.251 (.249 (). 24‘)

Fuel:Datw: (N2 Fael Qi) : o e S A A b e e S

0, "F-factor® (DSCFRex/MMBiu fuel hu. ned) Published M5l 5t 9151 9151 9151 D151

CQ, "F-factor™ (DSCFex/MMBiu fact burncd) Published 1390 1396 1390 1390 1390 13906

O, "F-factor” (DSCFex/MMBiu fue! burned, published) 9150 AL AN90 9190 9190 9150

CO; "efactor {DSCFea/MMBtu fuel burned, published) 1420 1420 1420 1420 142} 1420

Fuel Flow (KPPH) 3048 80.30 80.93 68.13 68.51 68.37 5623 56.76

Total Sulfur in Fuet (% weight) 0.0029 006029 0.0029 0.002 0.0029 1L.0029 (1.0029 0.0029

Puel Bound Nitrogen (ppem by weight) 92 92 92 v2 92 92 92 92

Buel Heating Value (Btw/lt, GHV) 19,889 19,889 14,889 19,889 19.889 19,839 19,889 19,889 19,889

Heat Input (MMBughy, based on GHV) 1600.6 1597 0 1609.5 1354.9 13626 @ 13598 {118.4 1128.9 112605

Ambm!ti?Gnhlilﬁﬁfﬁm A e e “%‘.‘5 R ARt | E »E’;“ﬁ ey %ffé%?: Ay &@ é"&%ﬁ%@%‘“ﬁ? *g»"ygogﬁ‘*’f e

Almusphcm, Pressure { "Hg) 2971 29. 72 29.70 29.70 29469 29.68 29.08 2069

Temperature (“F): Dy bulb 2.8 R no 70.3 103 0.6 7.2 713
(“Fx Wet hulb 1.2 1.2 70 69.9 69.9 69.9

Humidity {Ibs moisre/th of air) 0.0160 n.01at 0.0161 0.0154 00152

Cnbnx"ﬁlea‘:ﬁi’i,m;,hl@«’sgk?‘w"’ﬁ oy “‘i*&é“s e S S T e e R A S e TSRS

NQy (ppmv, dry basn-) 40,09 38.97 38.43 29.42 .

O, (% vulume, dry basis) 13.88 13.88 13.87 l4.38 1442 14.45 15.26

CO, (% volume, dry basis) 5.29 5.32 5.36 4096 1 495 495 4,20

£, {fuel factor, range = 1.260 - 1.413 for FO) 1.32 131 .3 ) 130 1.34

STV oTaner Flow IO G (Teomh Cal IR ea L B T aalpr S e e L e T B s

via Oy "F-factor” (SCFH, dry basis) 4376107 | 4.40E+07 | 3.99E+07 | 4.04E+07 | 4 OSE+07 | 3.81E+07 | 3.82E+07 '5 81 E+07

via CO, "F-factor” (SCFH. dry basts) F;.ﬁf)F-H}? 4, 26F I-O'J‘ 3 88F+07 3911407 | 3.90E+07 | 3. 78E+07 3 :3L+0" 3 72[‘4 07

Cﬁl&i}iﬁié’d%ﬁbﬁié&i&ﬁ?‘[&[@;(ﬁﬁ"N‘I&Ifﬁfﬁﬁéfﬁi‘ﬁiﬁk’:)éﬁgy‘ R i oo 2 : sl

NQy (ppmyv, dry @ 15% O 2‘% 6 28.0 26.9

NO, (ppmv, dry @ 13% O, 150 Day) . 329 323 314

NO, (bs/hr) 210 151 148 142

Testing by Cubix Corporation - Austin, Texas - Gaincsville, Florida
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Company: Florida Pavwer Corporation
Plant: Bines Energy Complex

’ Locauun. nenr-Ft; Meade in Polk County, Florida
‘Fechnicians: LJH RPO, DLD

Unit 1B

TABLE 5: Summary of Results
Fuli Load FO Tests

Souree; Umi IB a Wéstin heuse 50!F Pouer Tur‘bine

TéstR: S ETOIBE
Date’ 499
Start Time 13:10
Stcp Tum. 1410

e

Gcneramr Cutput (\N’ s1mp1clcy»k. mndz)

] A

153.0

Heat Input (MMBto/lr, based on GHV} 1781 ;

Turbine Capacity (Mfg.'s Curve, heat input vs, capacity) 1740 1736 1786 1754

Percent Load (% of maximum heat input at inlet temp) 102.4% 103.1% 162.6% 162.7%
{Engine Compressor Discharge Pressure {psia) 207.9 2072 212.0 209.0

Turbine Air Inlet Temnperatore (°F) 81.0 . R1.% 716 781

Mean Turbine Exhaust Temperature (°F) 1103 1108 H199 T4

Water Injection Stage A & B Flow {(gptn} 7.20 98.26 96.3 97.25

Water 1o Fuel Ravio (Ibs H;00b fuel) 0.6 .6 0.6 0.6

Water Injection Stage A & B Flow (KPFPH) 43.62 48,13 48.47 48 65

Water to Fuel Ratio (bs H,0/b fuel, calculated) 0.543 . .52

Rl Dala NG 2 Ere O e s S e

Q, "F-factor" (DSCPex/MMBuu fuel hurned, caloulated) 9151 4151 151 2157

CO, "E-factor” {DSCPex/MMBtu fuel bumed, calculated) 1380 139¢ 1350 1390

G, "F-factor” (DSCFexfMMBtu fuel hurned, published) 9190 9150 3150 2rgq

C0; "F-factor” (DSCFex/MMBtu fuel burned, published) 1420 1420 140 1420

Fuel Flow (KPPH} 89.55 400 942 0.56

Total Sulfur in Foel {% weight) 0.002% (.0029 (.002% 0.6029 0.43

Fuel Bound Nitrogen {ppm by weight) 92 92 92 92

Fuel Hegting Value (Buw/th, GHYV) 19.889 1D 883 19.889 19,889

Heat Input (MMBuwhr, based on GHV) 1861.1

AtibieCConditions SRR ST

Alnospheric Pressure ( "Hy)

Temperature "F): Dry buth

(*Fx Wet bulb

Humidity, (Ibs moisturedb of air)

Cubix’Meéadurémentsiiiil: o

NOx Ippmy. dry basis) . . 37.93

NOy {ppmv, dry € 15% O.) 0.3 29.6 287 2946

NOy (ppmv @ 15% O, 180 Day) 333 315 323 32.8

CO (ppinv. dry basis) 1.24 1.1¢ 1.8 .14

O {% volume, dry basis) 13.34 1330 1334 1333

CO, (% volume, dry basis) 5.57 3.56 548 554

THC {ppmv as CH,, wet basis) €.26 0.12 0.08 .14

PM (grams PM/DSCF exhaust gas) 2.51E-04 2.87E-04 2.65E-04 27LE-Q4

Visibie Emissions (% opacity) 5.0 30 it

H.0 (% valume) 3.97 5.12 325 a1

I5, {Fuel factor = |.260 - 1,413 for distillate oil) 1.328

Stick Volimetric Flow: Rates (fromicali lited B Edsrs )% 5 o

via O, "F-factor (SCFEH. dry basis) 4. ‘]ET(}? 55

via €. "F-factor” (SCFH, dry basis) 4, 445407 . 4.55E+0]7 4.32E+07
Calculatdd Emission RAIGS (Ha-V1 9 Fotactors )20 5 . 17 # R C P
N (Jbsthr) 209 208 204 208 293.3%"
CO (ibs/hr) 4.06 3.60 3.68 1.78 930
THC (Ibshr) 0.54 0.25 0.11 .30 190
PM/PM,, (Ibs/hr, including H,$O, mist) 24,9 29.5 171 27.2 448
50, ({bs/lir. based on fuel flow and fucl §) 519 : £.22 534 525 94. 3
* Permit Limit based upon acteal average birbing air ialel temperature durihy testing

Testing by Cubix Cerporation, - Austin, Texas - Gainesville, Florida
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: L : 2 S S | . p 4 3
Congray i-‘k_-riui:n Fower Corporatism 'r‘f\]sl,k: O: Sulnnl}lr}’ of I{CSUHS
Plant: Hines Farrgy Contplex p g Py .
Facalion: pear B4 Meade in Polk Conaty, Florida Red uced Load FO [esti ng
Feelaticians: LI, RO, DED Tk
Sepree: Uit 114, a0 Westinghonse SH 1 Power Tarbine ljn"t 1B
Teést:Ram:Na s : A OB AR 0 BC-20 7 OR-DC-3 FOIBC7 I OBOR R Qi OB C-10: OB G OBE1 L
Date YIS TR 4 P10 4719 472199 472199 41299 41299 472709 4749
Start Tine 0858 09:25 1O o810 1 0% 0914 10:20 10:53 11:25
Stap Time a9:15 1 BRI o%:30 i O%0S 03 0:40 113 114S
Pawer Turbine, Operation b 248 MW Gendrator. Oulput Z19Z MW Generior Outpu LIoM Y. Geniersitor Outpal
Generator Outpul (MW, simple cycle muxde) R0 | 852 853 3L 1319 131.5 110.9 g2 1109
Fleat Tnput (MMBiw/by, based on GHY) 11336 113 1 11294 15393 (5473 1547.1 13522 13439 | 13306
Tixbine Capacity (MIe.'s Curve, heat input vs. capacily} FT89 1714 1769 1804 {304 1804 1787 1769 1769
Porcent Load (% of maximum heat inpul at iatet emp} 634% (G3.3% 638G 85 4% 35.8% 85.8% 75.7% 06.0% 75.2%
Fingine Compressor Discharge Pressure {psia) 1332 155.2 155.2 184.6 189.6 189.6 171.6 171.0 1705
Tutbiné Air Intet Temperatore (") 7.0 4.0 75.0 G&.0 68.0 68.0 1.5 75.0 750
Mean Torhine Exbanst Tenperature (7) 995 : 4 995 WM 1043 46 138 1041 1038
Water Injection Stage A & [ Flow (gpm) 283 0 233 2583 63.2 63.2 4.4 442 44.2 44.2
Waler to Fuc! Ratio ¢ibs 1,0/ fucel) 03 6.3 0.3 0.5 14 04 0.4
Water Injection Stage A & B Flow (KPPH) (4.2 142 4.2 322 221 224 22.1
Water 1o Fuel Ratio {ihs H,QO/b fuel, calculated) {).24R 0251 {+.249 i 0414 0.323 0.327 {.331
Futkatn (No:2Fuek 011) e B R T i et o O SRR
€, "F-lactor” (DSCFex/MMB fucl burmned. o mul.:lcd) 9151 4151 0151 915k 9151 9151 9I51 9154 9151
0, “F-Tactor” (DSCEex/MMBtu fucl burned, caleulated) 1389 1389 1389 1339 1389 1389 1389 1389 {38y
0, "F-factor” (DSCFexiMMBiu {ue! buencd, published) 219G G190 Gi90 9190 9190 9150 ALY 9190 9190
CO, "Flactor (DSCFex/MMBtu [ue! bumed, published) 1420 1420 1420 1420 1426 1420 {420 1420 1420
Fuel Flow (KPPH) 3644 56,50 56.76 77.40 71.79 7078 67.98 47.56 66.59
Total Sullur in Fuel (% weight} 0.0028 0.0028 0.0028 0.0028 0.0028 0.0028 0.0028 0.0028 .0028
Fecl Baund Nitrogen (pp by weight) 97 97 97 97 97 a7 97 97 97
Fuel Leating Vahue (Bw/ib, GHV) £9,892 19,892 19,892 19,892 {9,892 19,892 19,892 19,892 19,892
Fleat Tuput (MMBte/be, hased on (rIiV} . 1t23.9 153‘) ) 1547.3 1547.1 I?S?. 2 1343.9 1330.6
AinhientConditon 5 R e T e L R e
Atmospheric Pressure ( Hg,} 2976 29.74 29.74 29.75 29,75 29.75 29.75
Teruperature *F) Dry buib 192 X TH0 71.8 72.2 76.3 782 §1.8

("FL  Welbuth 717 124 73.0 0.4 1.2 L7 728 73.8

Humidity {Ibs moishiresil of air) 1.0149 0.0150 04148 00156 0.0160 00163 0.0163 00166
GabixMeasurimintss 25 B B Rt s A povad R, ek LA e e ﬁi??f
NO, ¢ppm. dry basis) 76.40 2544 25 721 2962 31.39 3246 31.44 3284 32, ‘)3
0, (% volume, dry basis) 15,14 15.15 1512 1411 14.07 14.03 14.43 14.4% 14.46
CO, (% volume, dry hasis) 4.37 4.37 4.37 .05 1 519 5.20 4,84 £.93 489
F, {fuel factor, range = 1.260 - L4113 fur FO) £.32 1.32 1.32 1.32 X 1.30 i 32
Siack.Volhmelric How Rate(from calculated WItfRetotstiiasin SRS TR B S e et T oA e
via 0, "P-factor” (SCFH, dry basis) 3T76EH0T | 3 FAT+07 4 TAE+07 | 4.335407 | 4.31E+07 | 4.035+07 | 4.00E+07 3 95E+07
via CO, "F-factor™ (SCEFH, dry busis) GOE+07 | A5TEHIT 4, 145407 l'iM-l)'? 1 881'.1-07 3.79E+07 | 3.78E+07
Calcalated: T'rmss'mu Ratm tvia Ma 13O Ffaclorsy): ¥ TR e R PR R
N0, (ppmy, dry @ 15% O)) 270 26.1 7.0 28.9 302 2
NO, (ppmv.dry @ lS‘.’u Oy, 158G Day) 30.8 295 33 Ky A 337 5.4 a2
NQ), (thsfhy) 119 114 162 167 154 157 155

Testing by Cebix Corporation - Austin, Texas - Gainesville, Florida
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PROCESS DESCRIPTION

Florida Power Corporation owns and operates the Hines Energy Complex
in Polk County, Florida. Two recently installed combined cycle power
generation units were manufactured by Siemens Westinghouse Power
Lorpomtmn each consists of a combustion turbine, a heat recovery steam
generator, and a supplemental steam turbine. Emission testing was conducted on
the units to determine their compliance status with state and fedeml regulations.
This section of the test report provides a brief deseription of the units.

This facility is designated as Power Block 1, a two unit combined cycle
power plant, Units 1A and 1B. The main body of each unit consists of a single
shaft combustion turbine directly coupled to a 60 Hz generator. A heat recovery
steam generator (HRSG) is installed just downstream of each turbine exhaust 1o
recover additional energy (heat) from the process. The stcam produced from the
HRSGs may then drive a steam turbine which generates additional electricity.
The facility is designed to provide two fuels to the combustion turbines: No. 2
fuel oil or natural gas. During fuel oil operation, NO, emissions are controlled
on each turbine with water injection. While firing with fuel oil, each CT has a
full Joad rating of approximately 1653 MW in simple cycle mode and a heat input
of 1846 MMB1u/hr, based upon the higher heat value, at site conditions of 39 °F
inlet air temperature. FDEP has allowed the manufacturer’s curve of heat mput
vs. turbine inlet temperature to define full load heat input for each CT (see
Appendices H and 1 for curve data).

The circular CT/HRSG exhaust stacks were utilized for exhaust emission
measurements of the turbine testing. The exhaunst stack dimensions are depicted
in the stack diagrams of Appendix A. Each stack is 130 feet tall and has
diameter of 216 inches. Four six-inch diameter sample ports are spaced
perpendicular to each other. These ports are approxnnatci‘y 23 feet from the
stack exit (107 feet above ground level). A metal grate service platform. a caged

safety ladder, and a metal stairway were installed to provide access to the <;ampk
ports.

Operational data was obtained by FPC personne! from control- panel
instrumentation. Data was collected at 15 minute intervals (during the entire test
period) and averaged over each test run period. The operational data reported in
the summary tables is an average of the readings recorded during the gaseous test
period of cach run. All operational data sheets are located in Appendix H.



..........

ANALYTICAL TECHNI(

Emissions from two combustion turbines were measured at the FPC Hines
Energy Complex located in Polk County, Florida, These tests were performed
by Cubix Corporation on April 1 and 2, 1999, and April 11 and 12, 1999. in
order to determine the initia] compliance status with regard to permitted emission
limits while fueled with No. 2 fuel 0il . This section of the report describes the
analytical techniques and procedures used during these tests.

The sampling and analysis procedures used during these tests conformed
with those outlined in The Code of Federal Regulations, 40 CFR 60. Appendix A.
Methods 1, 2, 3a, 4, 5, 9. 10, 19, 20, and 25a. The stack gas analyses for NO,.
CO, THC, O, and CO, were performed by continuous instrumental monitors.
Exhaust gas analyses were performed on a dry basis for all compounds except
THC. Table 7 lists the instruments and detection principles used for these
analyses.

The test matrix for cach turbine consisted of three sixty-minute (or
greater) test runs at full load and three 20 minute test runs at each of three
reduced loads. Per EPA Method 20 requirements, an imtial O,-traverse was
conducted previously when the units were fueled with natural gas. Forty-eight
points in the stack cross section, twelve sample points in each of four ports, were
measured for 140 seconds at each peint. The sampling time at each point was
detenmined from the sampling systems response time (see Quality Assurance
Acrivities). No stratification of oxygen was found in either exhaust stack.
Therefore, eight random points were sampled for 150 seconds each, 7.5 minutes
each for full load testing, in the subsequent test runs. During reduced loads (~335
MW, ~110 MW, and ~135 MW), NO,, CO,, and O, stack gases were measured
using continuous instrumental monitors. Stack gases were analyzed for NOy, CO.
THC, O,, and CO, by continuous instrumental monitors during the full load test
mns (~135 MW).  All gas analyses were performed on a dry basis except
hvdrocarbons. Three 60 minute test rans were conducted at base load for ali

comiponents. A 60 minute VE test was conducted concurrently with one of the
fuil load test runs on each umit.

T L T i L L P



Gaseous Emission Testing

Provisions were made to introduce the calibration gases to the instrumental
monitors via two paths: 1) directly to the instruments via the sample manifold

_quick-connects and rotameters, and 2) through the complete sampling system

including the sample probe, filter, heat trace, condenser, manifold, and
rotameters. The former method was used for quick, convenient calibration
checks. The latter method was used to demonstrate that the sample was not
altered due to leakage, reactions, or adsorption within the sampling system
(sample system bias check). A NO, standard calibration gas was introduced into
the NOy analyzer directly. Then the response from the NO,\ analyzer was noted
as the calibration gas was introduced at the probe. Any difference between the
two responses in the instrument was attributed to the bias of the sample system.
Following the span gas bias check, a zero gas bias check was performed on the
NOy analyzer using nitrogen to check for any zero bias of the sample system. In
accordance with EPA Method 3a this span and zero bias check procedure was
repeated for the CQO, and O, analyzers. This procedure was also used for CO and
THC (although not required by their respective EPA methods).

As shown in Figure 1, a '/,” diameter stainless steel probe was inserted into
the sample port of the stack. The gas sample was continuocusly pulled through the
probe and transported via Y/, heat-traced Teflon® tubing to the mobile
laboratory through Teflon® tubing via a stainless steel/Teflon® diaphragm pump
and into a heated sample manifold. From the heated manifold, the sample was
partitioned to the hydrocarbon analyzer through heated lines. The bulk of the gas
stream then passed to a stainless steel minimum contact condenser to dry the
sample stream and inte the {(dry) sample manifold. From the manifold. the
sample was partidoned to the analyzers through glass and stainless steel
rotameters for flow control of the sample.

All instruments were housed in an air conditioned trailer-mounted mobile
laboratory.  Gaseous calibration standards were provided in aluminum cylinders
with the concentrations certified by the vendor. EPA Protocol No. | was used to

determine the cylinder concentrations where applicable (i.e., NOy calibration
gases).
f=3 E

- EPA Method 1 procedures were used to determine the O,-traverse point
locations for sampling per the requirements of EPA Method 20. The location of

the sample ports and the traverse point distances for the turbines are denoted by
the stack diagrams located in Appendix A.

The stack gas analyses for CO, and O, concentrations were performed in
accordance with procedures set forth in EPA Method 3a and Method 20,
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respectively. Instrumental analyses were used in lieu of an Orsat or a Fyrite
procedure. due to the greater accuracy and precision provided by the instruments.
The CO, analyzer was based on the principle of infra-red absorption; the O,
analyzer operated using a current generating micro-fuel cell.

The F, calculation of EPA Method 3b (Section 3.4.1.1) was used to verify
that the ratio of O, to CO, were within an-acceptable range during the test runs.
In all cases, the F, fell within the expected values for fuel oil.

Opacity was detenmined via EPA Method 9. A one-hour opacity test run
was performed on each unit by a visible emissions observer who was certified by
Eastern Technical Associates of Raleigh, North Carolina. Appendix G provides
both the opacity observation sheets as well as observer certification
documentation.

CO emission concentrations were quantified in accordance with procedures
set forth in EPA Method 10. A continuous nondispersive infrared (NDIR)
analyzer was used for this purpose. This reference method analyzer was
equipped with a gas correlation filter which removes most inferference from
motisture, CO,, and other combustion products.

EPA Method 20 procedures were used to determine concentrations of NQ,
(via chemiluminescence). NO, mass emission rates were calculated as it all the
NO, was in the form of NO,. This approach corresponds to EPA's convention,
however it tends to overestimate the actual NOy mass emission rates since the
majority of ‘\IOX is in the form of NO which has Iess mass per unit volume (i.e.,
ibs. of emissions per ppmv concentration} than NO,.

THC concentrations were guantified during the testing using Method 23a.
These THC concentrations were used for determination of VOC, therefore, the
methane fraction was included in these results. Total hyvdrocarbons were
continuously measured throughour each test run using a flame jonization detector
(FID). The THC continuous analyzer was calibrated on methane standards in an
alr matrix. Thus, the results included in this report are presented on a methane
basis. Having the calibration standards in an air basis (i.e., 20.9% O,) more
closely matches the background matrix of the turbine exhaust and helps to reduce
the effect of O, synergism on flame ionization detectors,

All dara from the continucus monitoring instruments were recorded on two
synchronized 3-pen strip chart recorders {Soltec Model 1243). These recorders
were operated at a chart speed of 30 centimeters/hour and record over a 23-

-l

centimeter width, Strip chart records may be found in Appendix F of this report.
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Fuel oil samples were shipped to Intertek Testing Services of Tampa,
Florida. The samples were analyzed via ASTM D2622 to determine the total
sulfur in the fuel. The reported SO, emission rates were calculated based on the
results of the analyses and the turbine fuel flow measurements. The samples were
analyzed via ASTM D4629 to determine the fuel bound nitrogen content. Since
the results of the FBN analysis were below 150 ppm by weight, no correction 1o
the allowable NO; emissions was applicable. The fuel analysis results are in
Appendix C of this report.

Particulate Matter Testing

EPA Method 1 was used to determine the PM traverse point locations. A
cyclonic flow check was previously conducted on the turbines when fueled by
natural gas. No significant cyclonic flow was encountered. The stack met the
minimum criteria set forth in Paragraph 1.2 of that method. Pitot tube
measurements were made at 6 separate traverse points in each of 4 sample ports,
i.e., 12 sample points per stack cross section. The location of the sample ports and
the pitot tube traverse point distances are denoted in the stack diagram, see
Appendix A.

EPA Method 2 in conjunction with EPA Method S was used for
determination of stack gas velocity during each run. An S-type pitot tube and
inclined gauge oil manometer were used to measure the differential pressures at
each traverse point. The stack gas temperature was determined with a K-type
(chromel-alumel) thermocouple used in conjunctionh with a digital thermometer.

EPA Method 4 in conjunction with EPA Method 5 was used to measure the
moisture content of the stack gases. A chilled liquid impingement system was
used in conjunction with a calibrated dry gas meter to pull a sample greater than
30 standard cubic feet (scf). A K-type (chromel-alumel) thermocouple was used
in conjunction with a digital thermometer to determine the last impinger
temperatures in the chilled liquids impingement sampling train. This parameter
is measured to ensure that the gas stream is cooled to a minimum of 68 degrees
Fahrenheit as required by sampling methodology. Determination of the moisture
content was necessary both to determine the stack gas molecular weight necessary
for determination of volumetric flow (used for verification of sampling iso-
kinetics} and to convert THC wet concentrations to VOC lbs/hr emissions. EPA
Method 5 equations were used to calculate stack moisture content.

Particulate matter testing was conducted using the procedures of EPA
Method 3. Figure 2 depicts the sampling system used for PM collection. A
sample was continuously pulled through a heated probe and filter assembly
(suspended on monorails) and then through an iced impinger train used to trap

16
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the stack moisture. The impinger train consisted of two bmpingers charged with
distilled water, an empty impinger, and an impinger containing silica gel
desiccant. The dry gas was then passed through a.dry gas meter. A stainless steel
nozzle and quartz probe liner was used for all PM testing. PM was collected onto
a quartz fiber filter using a glass frit filter support and glass filter holder.
Sampling iso-kinetics were maintained throughout each test run. The filter
holder and probe were both maintained at a temperature of 248 °F +25 °F as
requited by EPA Method 5. Each PM test run consisted of sampling for 60
minutes at six points from each of four ports for 2.5 minutes per point which
allowed for the collection of at least 30 scf of sample during each test run. The

field data sheets used to record the PM sampling data are available in Appendix
A.

The PM filters were weighed before and after sampling. The weight gain
of the filter plus the probe. nozzle, and front half of the filter holder (i.e., the
“front half" of the sample train) rinse constituted to the PM emissions (as per
EPA convention). All glass beaker boil-downs of the front half rinses and PM
weighings were conducted at Cubix's Austin laboratory. The weighing data
sheets are available in Appendix A.

All EPA Method 5 PM weighings were conducted on a Sartorius B120S
balance. This balance has a 120 gram(g) capacity and a 0.0001 g sensitivity. The
balance was leveled and zeroed before each series of weighings. All weighings of
filters and beakers were repeated until a “constant weight” was obtained. A
“constant weight” is defined by EPA Method 5 as a difference of no more than
0.5 mg or 1 percent of the total weight less tare weight, whichever is greater.
This definition applies to two consecutive weighings with no less than 6 hours of
desiccation time between weighings. The sample recovery data sheets in
Appendix ‘A describe the weighing times and dates and the difference between
weighings is recorded to establish that a constant weight had been obtained.

The stoichiometric calculations of EPA Method {9 were used to calcuolate
the stack volumetric flow rates and mass emission rates. These calculations dre
based on the heating value and the caleulated O, and CO, “F-factors” (DSCF of
exhaust per MMBi1u of fuel burned) for fuel oil as based upon the fuel analysis
for composition via ASTM D3291. Method 19 flow rate determinations are also
based on the excess air (as measured from the exhaust diluent concentrations} and
the fuel flow rates. EPA Method 19 was used as the stack flow rate
measurement technique for all gaseous testing. Fuel samples were analyzed by
the Intertek Testing Services, see Appendix C of this report.  Appendix C also
coutaing Cubix's fuel calculations for the O, and CO, “F-factors™ and the gross
heating value reported by the laboratory.



Cubix personnel collected ambient absolute pressure, temperature, and

. humidity datd‘during each test run. A wet bulb/dry bulb sling psy ;chrometer was
“osed to détermine arnbient temperature and humidity conditions. An aircraft-

type aneroid barometer (alfimeter) was used to measure absolute atmospheric
pressure.

Al emission calculations were conducted by a computer spreadsheet as
shown in Tables 2 through 6 of this report. Example calculations were
performed manually using a hand-held calculator in order to verify the formulas

used in the spreadsheet. Example caloulations are located in Appendlx B of this
report.



Model and

TABLE 7
ANALYTICAL INSTRUMENTATION

Common Sensitivity  Response

Detection Pringiple

Manufaciurer, Use Ranges [ime (sec.)
NGOy TECO 0-10 ppm 0.1 ppm (.7 Thermal reduction of NO, to NO.
Model 10 AR 0-100, 0-200 ppm Chemiluminescence of reaction
(-200, 0-500 ppm of NO with O,. Detection by. PMT.
0-1000, 0-2000 ppm Inherently linear within 1% of full .
0-5000 ppm scale,
CO TECO 0-1, 0-10 ppm 0.1 ppm 60 Infrared absorption, gas filter
Model 48 0-20, 0-50 ppm correlation detector, micro-
(0-100, 0-200 ppm processor based linearization.
()-500, 0-1000_ppm 7
CO, Teledyne 0-15% 0.03% 5.0 Non-dispersive infrared absorption,
73R electronic linearization of a
logarithmic signal (Beer’s Law)
0, Teledyne 0-5% 0.025% 15 Micro-fuel cell, inherently linecar,
320 AR 0-10% 0.05%
0-25% 0.125%
THC JUM 0-10, 0-100, 10 pph 2.0 Flame ionization of hydrocarbons
- Model 3-300 0-1000, 0-10000 inherently linear within 1% over
(0-100,000 ppm the range of the analyzer
PM Mettler HOT (-160 grams 0.0001 gram na Gravimetric analytical balance.
Nutech 2010 0-1 SCFM na na Sample console with temperature

controllers, sample pump, dry gas
meter, orfice meter, and inclined
manometer for isokinefic sampling

NOTE: Higher ranges available by sample dilution.

6l

Other ranges available via signal attenuation.
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Sample system is composed of a stainless steef sample nozzle connected 1o a quartz probe with a
stainkess steel union. The quartz probe is then connected to a glass filter holder which contains a
quartz fiber filter and glass frit filter support. From the filter holder, the sample stream passes
through 2 modified Greenburg-Smith impingers containing distilled water. a Greenburg-Smith
impinger containing distilled water, into an empty modified Greenburg-Smith unpinger, and then
into & modified Greenburg-Smith impinger containing silica gel. The dried gas then passes into a
standard Method 5 meier box with a pump, orifice, and calibrated dry gas meter.
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QUALITY ASSURANCE ACTIVITIES

A number of quality assurance activities were undertaken before, during,
and after this testing project. This section of the report combined with the
documentation in Appendices D and E describe each of those activities.

Gaseous Emission Testing

A multi-point calibration was performed for each instrument in the field
prior to ‘the collection of data. The instrument's linearity was checked by first
adjusting the instrument's zero and span responses to zero nitrogen and an upscale
calibration gas in the range of the expected concentrations. The instrument
response was then challenged with other calibration gases of known
concentration. The .instrument’s response was accepied as being linear if the
response of the other calibration gases agreed within + 2 percent of range from
the predicted values. (The responses of the infrared absorption type CO and CO,
analyzers are electronically lineanzed.)

System bias checks were performed both before and after the sampling
system was used for emissions testing. The sampling system’s integrity was tested
by comparing the responses of the NO, analyzer to a calibration gas (and a zero
gas) introduced via two paths as previously described in the Analviical
Techiiques section of this report. This system bias test was performed o assure
that no alteration of the sample had occurred during the test due to leakage.
reactions, or absorption. Similarly, system bias checks were performed with
THC, CO, 0., and CO, for added assurance of sample system integrnity. The
results of the system bias checks are available in Appendix D.

The efficiency of the NO, to NG converter in the NO, analyzer was
checked by having the analyzer sample a mixture of NO in N, standard gas and
zero air from a Tedlar® bag. When this bag is mixed and exposed to sunlight,
the NO is oxidized to NO,. If the NO, instrument’s converter is 100% cfficient,
then the tota] NO, response does not decrease as the NO in the bag s converted to
NO,. The criterion for acceptability is a decline of total NOy concentration of
less than 2% from the highest value over a 30 minute test pertod. The strip chart
excerpts that demonstrate the converter efficiency test are available in Appendix
F. The above mentioned quality assurance worksheet of Appendix E also
summarizes the results of the converter efficiency test.
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The residence time of the sampling and measurement system was estimated
using the pump flow rate and the sampling system volume. The pump's rated
flow rate is 0.8 scfm at § psig. The sampling system volume was approximately

'0.32 scf. Therefore, the minimum sample residence time was ~ 24 seconds.

The NOy and O, sampling and analysis system was checked for response
time per the procedures outlined in EPA's Method 20, Section 5.5. The average
NO, analyzer's response limes were 66.0 seconds upscale and 73.7 seconds
downscale. The O, analyzer's average response times were 74.7 seconds upscale
and 70.3 seconds downscale. The results of these response time tests are
contained in Appendix E.

Interference response tests on the instruments were conducted by the
instrument vendors and Cubix Corporation on the NOy, CO, and O, analyzers.
The sum of the interference responses for H,O, C,H,, CO, CO. and O, is less than
2 percent of the applicable full scale span value. The instruments used for the
tests meet the performance specifications for EPA Methods 3a, 7e, 10, and 20,
The results of the interference tests are available in Appendix E of this report.

The sampling system was Jeak checked by demonstrating that it could hold
a vacuum- greater than 10 inches of mercury ("Hg) (>25 "Hg actual) for at least |
minute with a decline of less than 1 "Hg. A leak test was conducted after the
sample system was set up (i.¢., before testing began) and before the system was
dismantled (i.e., after testing was completedd). This test was conducted to insure
that ambient air was not diluting the sampling system. No leakage was detected.

As a minimum, before and after each test run. the analyzers were checked
for zero and span drift. This allows test runs to be bracketed by calibrations and
documents the precision of the data just collected. Calibration gases were
introduced to the analyzers through the entire sampling system. Appendix E
contains quality assurance tables which summarize the zero and span checks that
were perfonmed for each test run. The worksheets also contain the data used 1o
correct the data for drift per EPA Method 6¢, Equation 6¢c-1. NOy, Q., and CO,
data were corrected for drift as required by the test methods. Although not
required by the test methods, THC and CO concentrations were also corrected for
drift to maintain consistency in results reporting.

The control gases used to calibrate the instruments were analyzed and
certified by the compressed gas vendors to +1% accuracy for all calibration
gases. EPA Protocol No. 1 was used, where applicable (i.e., NO, gases), 10
assign the concentration values traceable to the National Institute of Standards and
Technology (NIST), Standard Reference Materials (SRM's). The gas calibration
sheets as prepared by the vendor are contained in Appendix F.

I
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Particulate Matter Testing

Quality assurance activities for the PM sampling began during preparation
for the tests. All glassware was thoroughly washed, rinsed, dried. and packed
safely to prevent contamination. American Chemical Society (ACS) reagent
grade or better acetone was used for the washing of the sampling train. A blank
of the acetone was treated in the same manner as the sampies and retained for
evaporation and weighing for contaminants. A blank filter was also weighed
after treating it in the same manner as the filters used during sampling.

Prior to starting the PM/ testing, a preliminary velocity check was
performed. This allowed for the calculation of the proper nozzle size and the
"K" factor for isokinetic sampling.

The PM sampling system was leak checked by demonstrating that it could
hold a vacuum greater than the highest sampling vacuum for at least ] minute
with a leakage rate less than (.02 cubic feet per minute {(cfin). A leak test was
conducted after the sample system was set up (i.e., before each test run began at
15" Hg) and before the system was dismantled (i.e., after each test was
completed). This leak check was performed in accordance with EPA Method 5 to
ensure that the sample was not diluted by ambient air. No leaks greater than 0.02
cfm were detected.

All PM sampling was conducted iso-kinetically. Field checks of the iso-
kinetics during each test run on each turbine were conducted to ensure strict
adherence to EPA Method 5. Documentation of the iso-kinetics are available in
Appendix A of this report.

After the post-test leak check of each run, the nozzle, probe, and front half
of the filter holder were washed with acetone tw remove adhering particulate
matter. The front half washes were preserved for evaporation. Also, a blank of
acetone was kept for analysis of residue. The quartz fiber filters were carefully

removed. from the filter holders after each test run and placed in containers and

sealed against contamination.

The dry gas meter of the PM and moisture train was calibrated prior to
testing in accordance with EPA Method 5. The dry gas meter in the Method 3
control box was calibrated, the orifice curve was generated and the pitot tubes tip
were inspected. All glassware was thoroughly washed, rinsed, dried, and stored
to prevent contamination. A calibration was also conducted on the dry gas meter
at Cubix’s Gainesville facility upon return from the project. A set of calibrated
orifices were used for these calibrations. The calibration certifications of the
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_particulate matter qamphng system (dry gas meter, orifice curve and pitot tube

calibrations) are found in Appendix E of this report. The meter showed a pre-
test/post-test calibration factor difference of less than 5%.

Cubix collected and reported the enclosed test data in accordance with the
procedures and quality assurance activities described in this test report. Cubix
makes no warranty as to the sujtability of the test methods. Cubix assumes no
hiability relating to the interpretation and use of the test data.

~
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Section IV, Appendix SC, Standard Condition No. 18-2]. of Air Permit No. PSD-FL-296A
requires “‘a certification that, to the knowledge of the owner or his authorized agent, all data
submitted are true and correct. When & compliance test is conducted for the Department or its
agent, the person who conducts the test shall provide the certification with respect to the test
procedures used. The owner or his authorized agent shall certify that all data required and
provided to the person conducting the test are true and correct to his knowledge.”
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NL#J‘ Biws

Robert J. Bivens

Staff Engineer 11

Responsible for Test Protocol and Report Authorship, PX'D_ICCE Oversight, and Qualify Assurance
RMB Consulting & Research, Inc.




EXECUTIVE SUMMARY

The Hines Energy Complex has recently completed construction on two (2) combined-cycle
turbine units (Power Block 2 — Units 2A and 2B) at its Bartow, Flonida facility. As a result, the
two units are subject to air emissions testing and reporting requirements as set forth by the
United States Environmental Protection Agency in Title 40 of the Code of Federal Regulations
Part 60 (40 CFR Part 60) for New Source Performance Standard Subpart GG and Best Available

Control Technology. ‘ '

The purpose of this test program was to determine the compliance status with spectfic air
emission permit limits as contained in Air Permit No. PSD-FL-2964A, issued by the Florda
Departiment of Envirommental Protection. Emissions testing was performed for NO,, CO, VOC,
armnionia, and visible emissions on both units while firing both natural gas and No. 2 fuel oil at
high load.

In addition, the Florida Department of Fnvironmental Protection has required that the facility
install, certify, and operate a CO continuous emissions monitoring system on both uaits.

The following report shows that compliance was demonstrated on both units, for each of
the required polutants, at each fuel and load condition as required by the current air
permit. The CO monitors installed on each unit were also successfully certified.



1.0 INTRODUCTION

Progress Energy’s Hines Energy Complex — Power Block 2 (Hines PB2) has recently completed
construction on two (2) combined-cycle turbine units (Units 2A and 2B) at its Bartow, Flonda
facility. As a result, the two units are subject to air emiséions testing and reporting requirements
as set forth by the United States Environmental Protection Ageacy (US EPA) in Title 40 of the
Code of Federal Regulations Part 60 (40 CFR Part 60) for New Source Performance Standard
{NSPS) Subpart GG and Best Available Control 'I‘echnologj (BACT). These requirements are
administered by the Florida Departiment of Environmental Protection (FL DEP).

In addition, FL. DEP has required that the facility install, certify, and operate a carbon monoxide

(CQ) continuous emissions monitoring system (CEMS) on both units.

The purpose of the test program was to determine compliance with-specific air emission permit
limits and CO monitoring requirements as contained in FL DEP Air Permit No. PSD-FL-296A.
This report outlines the procedures that were followed, the test methods that were used, and any
approved deviations from either the specific conditions and limitations as listed in the above

referenced air permit, or from the test methods themselves.

For this test program, all emissions testing was performed by Trigon Engineering Consultants,
lnc. (ITigon). Regarding the CO CEMS, the cylinder gas audit (CGA) and 7-day calibration drift
test were completed by Spectram Systems persomnel.  Overall project oversight, testing
sapervision, test protocol development, and final report gencration was or is being provided by
RMB Consulting & Research, Inc. (RMB). RMB personne] were also present for the entire
duration of the test program. Contact information for this test program can be found i

Appendix 10 of this report.



20  BACKGROUND
Testing was pefformed on the respective stack outlet (i_e., downstream of the heat recovery
steam generator (HRSG)) of Units 2A and 2B.  Air Permit No. PSD-FL-296A, Section I,

Condition No. 16 outlines the specific compliance testing requirements for Units 2A and 2B.

Condition No. 20.a of the above referenced permit outlines the CO CEMS certification testing
requirements. Section 7.0 of this report details the results for CO CEMS testing pertion of the

test program.

Compliance testing for oxides of nitrogen (NO), oxygen (0n), CO, volatile organic compounds
(VOCs), ammonia slip (NH- slip) and visible emissions (VE) was required for both units. Per
the above referenced air permit, the testing of emissions was to be conducted with each
respective unit operating at permitted capacity. Permitied capacity is defined as 90 to 100
percent of the maximum operation rate allowed by the permit. For both Units 2A and 2B, this
was specifically defined in the test protocol as at least 90 percent of 170 MW, or at least 153
MW. Testing was performed while separately firing natural gas and No. 2 fuel oil on each unit,
while the appropriate fuel-speciiic control technologies were in normal operational mode. Units

2A and 2B were also tested consecutively, and not simiultaneously.

Note also that a NO, CEMS certification was also performed concurrently on each unit along
with the CO CEMS certification testing and compliance testing programs. The results of the
NQO, CEMS certification testing have been submitted as a separate report, under separate cover.
Due to the concurrent pature of testing, FL DEP previously approved that the data assimilated
during the NO, and CO relative accuracy test audits (RATASs) could aiso be used as the NOy and
CO compliance testing data (i.e., RATA Runs 1-3 = Compliance Run 1, RATA Runs 4-6 =
Compliarce Run 2, RATA Runs 7-9 = Compliance Run 3). The RATAs were conducted while

combusting natural gas only.
These pollutants, the prescribed load/fuel conditions, and their respective emission Hmitations

are described in Table 2-1. This table also describes the applicable test methods that were used

to test for each pollutant as well as the approved run times of cach reterence method (RM).

e



Table 2-1. Initial Compliance Test Matrix — Units 2A and 2B

NO, “E _Gas z 153 MW 3. 5ppm@ 15% O,
0, A
NN ad 2 -
NH;y Slip | CIM-027 o 5 : “Sorn O 155060
co 10 Gas | 2153MW | 9 21 min/run 16 ppm @ 15% O;
G T SIS AW T 60 minrun | Wppm @ 15% 0, |
voe ass  |0as | ZISSMW 1 3 ] 60min/run 2ppm @ 15% O;
Ol { 2153 MW 3 G0 min/un | 10ppm @ 15%0;
VE 9 JGas | 2153MW 1 30 min/rm_ | 10 % per 6-minute block
- VOi! 2153 MW 1 i minfrun | 10'% pex 6-minute biock

'Pernitted pprm limits cxpmwcd a5 ppin dry.
“Moisture determinations were made smultantqus!} {using RM 4 procedures} in order to convert VOC ppmw 0

ppmd.

With the exception of the VE testing, all pollutants were concurrently sampled. Where

necessary, the VE test runs were performed separately, due to the s'chedulp availability of the VE

reader, as well as limited daylight hours, In the event where the VE test runs were performed

separately, those runs were performed under the same testing and load conditions as that of the

pollutant test runs. In discussions with FL DEP during the test program, they were in agreement

with this request.
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i 30 SUMMARY OF COMPLIANCE TESTING RESULTS

Compiianc,e was demoanstrated for each of the required poliutants at each fuef and lead
condition as required by the current air pemﬁt‘. Tables 3-1 through 3-4 summarize the results
(based upon the 3-run averages) of this testing program. Appendix 1 of this reﬁort co'rnains. the

more detailed and comprehensive run-by-run resuits.

Table 3-1. Summary of Initial Compliance Testing Results — Unit 2A Natural Gas

"Heat input based upon a gross calorific (GCV) value of 1,036 Btu/scf during testing.
permit limits {in ppm) and test results are corrected to 15% Oy,
*WE % permit limits and test results are based upon 6-minute block averages.

Table 3-2. Summary of Initial Complance Testing Results — Unit 2B Natural Gas

JHeat input based upon a GCV value of 1,036 Bru/sci during testing.
:Pe:mit limits (in ppm) and test resulty are corrected to 13% O,
*VE % permit limits and test resuits are based upon 6-micute block averages.



‘Heat input based upan a GCV value of 19,093 Bru/lb and a density of 6.69 fo/gal during testing.
?Permit limits (in ppra) 2nd test resuits are corrected to 15% O,
SWE % permit limits and test results are based upon S-miuute block averages.

Table 3-4. Summary of Initial Compliance Testing Results — Unit 2B No. 2 Fuel Qil

161.3

1659.9

5523

NO ppm | 10.51 12 Yes
CO ppm 0.63 30 Yes
VOCppm | 0.03 10 Yes
NH; ppm 223 9 Yes
VE % 0 19 " Yes

'Hcat itput based upon-a GCV value of 19,093 Brw/Tb and 2 density of 6. 69 1b/gal daring testing.

2permit limmits (in ppr) und test results are comectad to 15% Oy,
"WE % permit limits and Lest results are based upon 6-minuté block averages.

As specifically defined in the previously submitted test protocsl, all testing was performed ai
greater than 90 percent of 170 MW, which corresponds to at least [53 MW. Note that the 170
MW value is the “rated’ load of each unit, and may differ based upon the ambient conditions
and fuel characteristics in evidence at the time of testing. As such, all testing was “virtually”
performed at 100 % of the maximum achievable load (and subsequent. resultant heal input
levels) for each respective day and lest condition.
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4.0 FACILITY DESCRIPTION

4.1 Facility Location _

Progress Energy’s Hines Energy Complex 15 located &t County Road 553, Bartow, Polk County,
Florida. For the PB2 project, Progress Energy is carrently permifted to construct and operate (2)
combustion turbine {CT} unﬁts (Units 2A and 2B), which are used for electricity gencfation and

sale,

4.2 Unit Descriptions
Units 2A and 2B are Siemens Westinghouse 501 FDD CTs with a maximum rated electrical output
of ~170'MW each, Units 2A and 2B share a common steam turbine, rated at ~190 MW, for a

total combined-cycle unit (CCY) system output of approximately 530 MW,

Units 2A and 2B are dual-fue! fired units that combust natural gas as a primary fuel and No. 2
fuel oil as an “off-season” back-up fuel. The maximum heat input rating (based upon the higher
heating value of the fuel, and- an ambient temperature of 59 °F) of each unit while firing natural
gas is 1,915 mmBtu/hr. The maximum heat input rating rating (based upon the higher heating

value of the fuel, and an ambient temperature of 59 "F) of each unit while firing No. 2 fuél oil is

2,020 mmBruhr.

For the control of NO, emnissions, each unit uses dry low-NOy bumers (DLNBs) and ammonia
injection while firing natural gas. Each unit uses water and ammonia injection while firing No. 2
fuel oil. Each unit has its own HRSG used for combined-cycle operation; however, neither of
the units use doct burners for supplementary heat input. Appendix 2 of this report contains the

combined process flow diagram for Units 2A and 2B.

4.3 Reference Methods Sampling Locations

The stack testing locations {as well as other pertinent, descriptive information) for each unit’s
outlet stack are described in-Table 4-1. Appendix 2 containg the engineering stack diagrams and
dimensions for Units 2A and 2B.  All stack dimensions were verified for completeness and

accuracy at the time of testing.



T2A | 125, T ~[10 . 19.06 | Stairs + Ladder
B [ 15 T =110 : [5.06 | Stairs + Ladder
-




5.6 REFERENCE METHOD COMPLI‘ANCE TESTING PROCEDURES

This section includes a brief discussion of the test methods that were used for sampling and
analysis at the Hines Energy Complex faciliiy. ‘Unless stated otherwise, all stack sampling was
performed in aceordance with the applicable test methods as prescribed in the Teferenced air

permit. Any deviations from the standard procedures were previously noted in the test protocol

‘(see Appendix 10 of this report) that was previously submitted and approved.

During the compliance fest program, all process data was electronically logged and printed out
by the plant control room’s data acquisition and ha‘ndlﬁng system (DAHS). Al pfocess data
taken during this test program is provided in Appendix 4 of this report.

While firing natural gas, all 60-minute ammonia and VOC test runs were performed during the
respective “3 x 21-minute” RATA runs for NO, and CO. The process data taken during the
RATA runs was also used as the pfocess data for a given 60-minute block of ammonia and VOC

test run data, since those data vajues remained steady-state and constant.

5.1 Sample and Velocity Traverse (RM 1)

Velocity measurements were not required as part of this test program. Hence, RM 1, used for the
determination of the number and location of sample points used for a given velocity or isokinetic.
traverse, was not applicable or relevant to this test program. Additionally, the verification of the

absence of cyclonic flow was not necessitated.

It was proposed, however, that for all ammonia sampling (both fuels), a 3-point sample traverse
he performed. These 3 points were proposed to be located at 0.4, 1.2, and 2.0 meters (i.e, 15.8,
47.2, and 78.7 inches) from the stack wall. Please reference Section 5.6 of this report for more

detailed information concerning the selection of these particular traverse points.

For the NO,, CO, and O; sampling, a 3-point traverse was also utilized when the RATA testing
was performed. Please reterence Section 7.1.4.7 of this report for more detailed information
concerning the selection of these particular traverse points. For the VOC testing, and for the

NGO, CO, and O, sampling while firing No. 2 fuel ¢il, a single-point traverse was used.
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5.2  Instrumental Reference Methods -NO (RM 7E), CO (RM 10), and O, (RM 3A)

Source emission testmg was performed on both units to demonstrate complhiance with the NO,
limits specmed in the referenced air permit. RM 7E was used for the NO testing. For the NO,
sampling. a set of nine 21-minute test runs was performed at high (i.e., normal) load on both
units while com_buéting natural gas. A sct of three ]-hoﬁr test runs was performed at high load

on both units while combusting No. 2 fuel oil.

Testing was also performed to verify cpmp]‘iance with the CO limits as specified in the air
per-mit. RM 10 was used to determine CO emissions. For the CO sampling, a set of nine 21-
minute test runs was performed at high (i.e., normal) load on both units while combusting natugal
gas. A set of three 1-hour test runs was performed at high load on both units while combusting
No. 2 fuel oil. '

0, concentrations were concurrently determined using the procedures described in RM 3A. The
O, values were obtained in order to calculate values of NO, and CO ppm corrected to 15% Og, as
well as VOC and NH; ppm corrected to 15% O, Since molecular weight values were not
required for any part of this test program, CO» measurements were not-necessitated. On values
were, however, obtained during all of the pollutant test runs performed throughout the test

program.

For the NO,, CO, and O. measurements, the sample was extracted from the stack cffivent
through a heated sample probe and heated sample line to 2 sample conditioner where moistare
was removed, The dried gas sample was then pumped i:) a distribution manifold where a portion
of the sample gas was distributed to each analyzer. Since the possible presence of ammonia in
the RM sample may béas any RM NO, measurements high, a permeation tube ammonia scrubber
was installed on the RM NO, analyzer immediﬁtely upstream of the sample inlet to the analyzer,

in order to eliminate any possible ammonia interference.

fn accordance with RM 3A and 7E. a three-point {i.¢., zero-, mid- and high-level) calibration
ervor check (i.e., direct analyzer calibration) was conducted on the O; and NOy analyzers at the

beginning of cach test day, or when deemed necessary at the tester’s discretion {(e.g,, swiiching



units or gases, lengthy downtime, suspected drifi, etc.). For RM 3A and 7E, the mid-level
calibration gas is required 1o be. 40-60% of span, while the high-level calibration gas is required
to be 80-100% of span. This check was conducted by sequentially injécting the zero and span
calibration gases directly into the analyzer, recordiﬁg the responses, and comparing these
responses to the actual tag values of the calibration gﬁs cylinders. During the direct calibration,
it is permissible fo set the analyzer for the zero adjustmént using the zero calibration gas (cither
nitrogen ot cross-zero gas) and the span adjustment using only one of the two span gases.
Acéept:;bie- system performance checks dictate tﬁat' the difference between the analyzer

responses and the respective cylinder tag values will not exceed 2 2% of span.

Zero and upscale system calibration checks (i.e., system bias calibration) were performed both
before and after each test run in order to quantify reference measurement sampling system bias
and calibration drift. In instances when the test runs immediately follow one another, the post-
cal for the fun immediately preceding a subsequent run was also be the pre-cal for that
forthcoming run. Upscale was considered either the mid- or high-level gas, or whichever gas
most closely approximated the flue gas level. During these checks, the calibration gases were
introduced into the sampling system at the in-stack probe outlet so that they were conveyed
throughout the entire sampling system in the same manner as the flue gas samples. System bias
and drift were then assessed. Sampling system bias is defined as the difference between the test
run calibration check responses (system biss calibration) and the initial calibration error
responses {direct analyzer calibration) as a percentage of span. Drift is defined as the difference

between the pre- and post-test run system bias calibration responses.

If an acceptable post-test bias check result was obtained but the zero or upscale drift result
exceeded the drift limit, the test run was considered valid; however, the direct analyzer
calibration and system bias check procedures were repeated before conducting the next test run,
A run was considered invalid and must be repeated if the post-test zero or upscale calibration
check result exceeded the bias specification: Apain, the direct analyzer calibration aid system
bias check procedures must be repeated before conducting the next test run.  Acceptable system
performance checks dictate that system bias calibration checks will not exceed 2 3% of span or,

for drift checks, 2 3% ofspan.

-



An NO to NO; converter efficiency test was successfully performed on the RM NOy analyzer
both hefore-and-after the test program as described in §5.6.1 of RM 20. Tlle"resuits of these tests
are contained in Appendix 9 of this report. Note, however, that as a guideline and per §4I 4 of
RM 20, an NO, to NO converter is not necessary if the CT is operated at 90% or more of peak

load capacity, which was the case during the NO, sampling for this test program.

Concentrations of CO were also extracted continuously from the stack via the same sample
traﬁsport system as that used for the O and NO, sampling. The calibration techniques for CO
are similar to that for O and NO,. with the following exceptions: For CO, a four-point (i.e,
zero-, low-, mid- and high-level) calib.rétioh error check (i.e., direct analyzer calibration) was
conducted on the CO analyzer at the beginning of each test day, or when deemed necessary at the
tester’s discretion. For RM 10, the low-level calibration gas is required to be ~30% of span, the
mid-level calibration gas ~60% of span, and the high-level gas is typically ~90-100% of span.
For all system bias calibration checks, upscale was considered either the low-, mid-, or high-
level gas, or whichever gas most closely approximated the flue gas level. The calibration

performance specifications for CO were the samie as that for the NQ, and O, measurcments.

During this test program, in no instance did a direct calibration, system bias calibration, or drift
comparison exceed the specifications as prescribed by the applicable test methods for O, NOQ,,
or CO. The actual calibrations, as well as the quality assurance checks of these calibrations, can

be found in Appendix 3 of this report.

53 Instrumental Reference Methods — VOCs (RM 25A)
Testing for VOC concentrations was performed using RM 25A. A set of three [-hour test runs

were performed on each unit while firing each fuel independently.

For the VOC measurements, a single-point sample was extracted from the stack effluent through
a heated sample probe and heated sample line and transported to a hydrocarbon FID analyzer.
The VOC sample was quantified as a hot/wet vaiue (i.e., moisture was not removed), and was
transported through a separate sample system from the NO,/CO/0; sample. Al raw VOC data

was calibrated and guantified as propane (Cslfy). Under those circumstances, the raw VOC data
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values was mnultiplied by 2 comrection factor of three (3) in order to.convert the VOC

concehtrations from an “as propane” basis to an “as carbon” basis.

Prior to the test series, the heated sample line was heated to ~250°F and the hydrocarbon analyzer
was heated abave 300°F to prevent condensation. After the temperatures had stabilized, the
hydrocarbon analyzer was ignited using a 100% ultra high purity (UHP) hydregen fuel and

hydrocarbon free air. The analyzer was then calibrated.

In accordance with RM 23A, a four-point (i.e., zero-, low-, mid- and high-level) calibratién_efror
check (i.e., a system tuning check) was conducted on the VOC analyzer at the beginning of each
test day, or when deemed necessary at the tester’s diseretion. For RM 254, the low-level
calibration gas is required to be 25-35% of span, the mid-leve] calibration gas is required to be
45-55% of span, and the high-level calibration gas is required to be 80-90% of span. Uniike the
direct calibration error check employed by RM 3A, 7E, and 10, RM 25A uses a system tuning
check by shooting calibration gas throughout the entire sampling system, rather than
immediately from the calibration gas cylinder(s) to the analyzer. This check was conducted by
sequentially injecting the zero and span calibration gases throughout the sampling systemn,
recording the responses, and comparing these responses to the actual tag values of the calibration
gas cylinders. During thg: system tuning check, it is permissible to set the analyzer for the zero
adjustment using the zero calibration gas (either nitrogen Of Cross-zero gas) and the span
adjustment using the high-level calibration gas. Based upon the zero- and high-level responses,
the predicted res;)onsé for the low- and mid-level gases were thén calculated.  Accepiable
performance specifications for the system: tuming checks dictate that the difference between the
analyzer responses (either tuned [high} or predicted [low/mid]) and the respective cylinder tag
values will not exceed 2 5% of the respective calibration gas tag value. For the zero gas, 2
performance specification of < 3% of span was used, since any % of the tag value for zero gas is

0.G0 ppm.

Zero and upscale system calibration checks (i.e., system bias calibrations) were performed both
before and after each test run in order to quantify reference measurement calibration drift. In

instances when the test runs immediately followed one another, the post-cal for the .run



immediately preceding 2 subsequent run was also be the pre-cal for that forthcoming run.
Upscale was considered either the low-, mid-, or high-level gas, or whichever gas most closely
approximated the flue gas.fevel. During these checks, the calibration gases were introduced into

the sampling system at the in-stack probe outlet so that they were conveyed throughout the entire

sampling system in the same manner as the flue gas sarnples. System drift was then assessed.

(Note that RM 25A. does not assess system bias, nor does it correct any raw valoes for system

bias). Drift is defined as the difference between the pre- and post-test run calibration responses.

A run was considered invalid and must be repeated if the post-test zero or upscale calib_ration
check result exceeded aidriﬁ specification of 2 3% of span, Note that RM 25A. does not clearly
specify whether drift is defined as a pre- versus post-ruil comparison, 0T a post-run versus initial
tuning’ calibration (of the. day) comparison. For this test program, the drift comparisons were

made under each of the two scenarios.

During this test program, in no instance did a system tuning check, system bias calibration, or
drift comparison exceed the specifications as prescribed by RM 25A or the submitted test
protocol. The actual calibrations, as well as the quality assurance checks of these calibrations,

can be found in Appendix 3 of this report.

Note that, for this fest program, it was not necessary to “subtract out” any methane
concentrations, since the raw VOC values measured were well below the permitted limits for all

fuel and lpad conditions.

54  Instrumental Refercace Method Calibration Gases and Equipment
Since RM 3A, 7E, 10, and 25A are instantancous, “real time” test methods, NO,, CO, and VOC

compliance (ppm @ 15% ) was determined at the time of the initial compliance test.
p ppn @& p

The reference calibration gases used during this test program were certified following EPA
Protocol analysis procedures. No calibration gas cylinders were used that contained less than
200 psi of gas, nor were any cylinders expired. Copies of the calibration gas “certificates of

aralysis” are provided in Appendix 9 of this report. RMB personnel have cross-checked and
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verified that the certification sheets provided in this test report match those cylinders/respective
calibration gas concentrations used in the field driring this test program.

Tables 5-1 and 5-2 summarize the analyzer spans and calibration gas values used for the RM
measurements during the compliance testing for Units 2A and 2B, The spans -used were based
upon-either a suitably accurate operating range for a particular monitor, or on concentrations

exhibited by identical sources in prior test programs.

Table 5-1. RM Analyzer Spans and Culibration Gas _Values'- N;at_ural Gas

26 = Cross-Zero Gas (e.¢., for NO,, perform the zero-level calibration using either nitrogen, Oz, €O, ot C3Hg).

2A calibration gas. tolerance band of + 5% of the span required by RM 10 was used to increase calibraticn gas
availability/possibilitics.

YA RM 25A calibrations were quantified as propane.

Table 5-2. - RM Analyzer Spans and Calibration Gas Values — No. 2 Fuel Oil

LCZG = Cross-Zero Gas (e.g., for NO,, perform the zero-level calibration using either nitrogen, Oy, CO, or CHy).
A calibration gas. tolerance band of & 5% of the span required by RM [0 was used to increase calibration gas
availobility/possibilities.

*AlL RM 25A calibrations were quantified us propane.,

18-
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e Table 5-3 summarizes the RM analyzer manufacturer, model, and principle of operation for each
analyzer used during the test program. All of the RM -analyzers used were those that are typical
of the RMs used during this test program. '

Table 5-3. RM Analyzer Descriptions

3A On Califomia Analytical | 200 - ' Fuel Cell -
10 co AT T 300 Gias Filter Comelation
254 vVoC - 1. . UM, . VE-7 _Flame lonization

55  Instrumental Reference Method Caicul:i‘tions

The RM analvzer measurements were recorded as 1-, 21-, and 60-minute averages on the. test

team’s DAHS, where applicable. All test run concentration results were determined from the

average gas concentrations measured during the run. For NOy, CO, and O, the raw data values

were adjusted for bias based upon the zero and upscale sampling system bias calibration results

(per Equation 6C-1 presented .in RM 6C, §8). These bias adjusted values were also
“automatically” provided by the test team’s STRATA DAS software. Even though the STRATA
software provided “bias corrected values” for the VOC concentrations, those values. were not

used. Rather, all of the raw. uncorrected VOC data was used for the compliance determination.

The NG, CQ, and VOC ppm values corrected to 15% O» were calculated as follows:

5.9

20.9 - %0,

#

Where: s Average polhutant concentration comected to 15% Oz, expressed as ppm dry
C = Average pollutant concentration during respective compliance test rua, expressed as ppm dry
(O = Average oxygen content during respective compliance test rup, sxpressed us % dry

Note that, based upon the concurrently performed ammonia/moisture sampling (see Section 5.6
of this report), ali VOC ppmw values were converied to ppmd, for the purposes of calculating

VOC ppmd corrected to 15% O.. The ppmw to ppmd conversion was performed as follows:




Where:  ppnud = Average VOC soncentration converted to ppnz dry
ppmw = Average VOC concentration during respective compliance test run, measured as ppm wet
B,.= Moisture content of stack gas, expressed as a decima) {e.g., 12% 1,0 = 0.12 Byy)

Note also that any calculations corrected to [SO standard conditions are no longer appropriate for
NSPS Subpart GG units, since those calculations are outdated. EPA has issued guidance in the
past to this effect (i.c, Applicability Determination No. 0000063), and this guidance has
previously been provided to and accepied by FL DEP and the utility industry. However, Hines
PB2 will maintain records of ambient temperature, ambient humidity, and combustor inlet
pressure as required by Section 1V — Appendix GG of the above referenced air permit, in the

event that EPA or FL DEP requests this information in the future.

5.6  Ammonia Slip Testing (CTM-027)

As part of this test program, ammonia slip testing was also performed on Units 2A and 2B using
procedures based upon Conditional Test Method 027 (CTM-027). A set of three I-hour test runs
were performed on each unit while firing each fuel independently. All arumonia slip testing was
performed concurrently with the compliance testing for the other pollutants. All arnmonia
injection rates during testing were at the normal rates anticipated to be used during subsequent,

everyday, unit operation.

For this test program, the following modifications to CTM-027 were previousty proposed to and
approved by FL DEP. These modifications were intended to make the test program easier to

perform without compromising the integrity or accuracy of the test results:
« Samples were not collected isokinetically. It is understood that CTM-027 includes the
isokinetic sampling procedure as it was originally intended (and validated) to collect

particulate matter in conjunction with ammonia from a coal-fired boiler.

« [t was proposed to use a Method 4-type sampling arrangement with a heated (at stack

temperature) g]ass-iihed probe. An open-ended probe with a glass wool plug was used in

w16



lieu of an in-stack filter and nozzle, since there is negligible particulate in these sourées, and
since CTM-027 does not require filter recovery or analysis. The probe was connected in
series with an impinger train set up per CTM-027. The sample was sampled non-
isokimfti‘c.aliy at the constant AHg rete of the meter box, which is typically ~0.75 ¢fm. For 1- ‘
hour runs, 2 minimum of approximately forty-two (42) dry standard cubic feet (dscf) would

be collected for each test run.

« A single-port, three (3) point traverse of 0.4, 1.2, and 2.0 meters (i.c, 15.8, 47.2, and 78.7
inches) from the stack wall was used. This 3-point traverse was used to acquire a more
representative stack sample, and was consistent with the “short” 3-point traverse used (o

perform RATAs under 40 CFR Part 75 and 40 CFR Part 60.
For this test program, the following CTM—027 procedures continued to be followed:

+ The sample trains consisted of four (4) impingers. Impingers 1 and 2 each contained 100 ml
of 0.1 N sulfuric acid (H:50;). lmpinger 3 was empty. Impinger 4 contained 200-300 g of
indicating silica gel. lmpingers 1 and 2 both contained Greenburg-Smith tips, while

Impingers 3 and 4 were modified to not have tips, as required by CTM-027.

« All sampie recoverics (e.g.. probe and impinger rinses), transport, and analyses were
performed according to the procedures specified by CTM-027. The sample recovery began
by removing the glass wool frotn the probe inlet. The probe liner assembly was then rinsed with
deionized (D) water to remove any particulate. then rinsed with acetone to dry the glassware.
The ammonia sample recovery began by measuring the liquid in the first three impingers to the
nearest Tailliliter. The moisture collected by the silica gel in the fourth impinger was determined
to the nearest (.1 gram. The collected condensate meastrements were then recorded on the
Muthod 4 moisture determination data analysis form {as provided in Appendix 5 of this report).
The impinger contents and rinses from the impingers and the connecting glassware were
transferred to the appropriate, individual siorage containers as required by the method. The
samples, along with the proper chain of custody documentation. were then forwarded to the

anaivtical laboratory. Asnmonia concentrations were determined by iwn chromatography



equipped with a conductivity detector. ‘The 0.IN sulfuric acid impinger blank and DI rinse
blanks were also prepared according to the RM criteria.

This Method-4 type sampling arrangement was proposed since only the values of (a) dscf of

sampie volumé and (b) the ammonia catch weight (ug) are required to calculate and quantify
ammonia ppm (which was the only parameter nceded for this test program). To quaﬁtify the dscf
vatues, only the parameters of (1) actual sample volume, (2) meter box gamma, (3) meter box
temperature, (4} barometric pressure. and (5) Alig are needed. Using a Method-4 sampling
arrangement provides all of these parameters. [sokinetic sampling, on the other hand, introduces
several potential sources of sarnpling error, yet would yield essentially the same results as that of

-

this proposed, modified approach.

All ammonia analyses were performed by Enthalpy Analyncal, Inc. (Entﬁ%ﬂpy). The Enthalpy
test results are contained in Appendix 6 of this report. Appendix G also contains the 'gas

chromatograms used to derive those results.

For clarification, the following equation was used in order to guantify ammonia ppm. This

equation was provided by Enthalpy:

. ng/ MW
MY e ¥ 28316)/GC
skl = I
where; Canp * Qrumoenia concentration {ppm)
ne = micrograms of ammonia collected in sample run
MW = molecular weight of ammonia (17 /lb-mel}

Vosy = volume of sample taken during test run {dsef)

28316 = factor to convert from dscf t L of sample (1 & = 28.316 L} [note thal the method reguires that
the sample volume be converted from dscf to L. pricr to calculating ppin]

GC = molar gas constant (24.056)

The moisture content of the gas stream was also determined simultaneously during the CTM-027
runs. The fluc gas moisture content was needed to be quantified in order to convert all VOC

ppmw values to ppmd.

.



5.7  Visible Emissions Testing (RM 9)

As part of this test program, VE readings were taken by a certified VE reader using RM 8. One
thirty-(30) minute test run was performed on Unit 2A and Unit 2B while combusting natural gas
and No. 2 fuel oil at high load. VE readings were taken at 15-second intervals, or 120 readings
per run. 6—minu£e block averages were calculated in order to determine compliance with the
permit limit, which requires that the stack “opacity” be no more than 10 % per 6-minute block.

The VE field data and VE reader certitication are contained in Appendix 8 of this report.



6.0 MISCELLANEOUS PERMIT REQUIREMENTS

6.1 Sulfur Dioxide {80;) and Sulfuric Acid Mist (SAM)

The referenced air permit also includes emission “limitations” for sulfur dioxide (SC») and
sulfuric acid mist (SAM). However, the concentrations of these pollutants were not required to
be determined as part of the compliance test program. Rather, the referenced air permit provides

alternate means and/or methods for determining these concentrations.

‘I'he fuels used on the units have sulfir limitations that effectively limit the potential emissions of
SO and SAM from the gas turbines and represent the BACT determination for these pollutants.
Compliance with the fuel specifications (and subsequently and SO; and SAM limits) shall be
demonstrated by keeping records of the sulfur contents of the fuels.

These records are currently maintained on site. Note that the natural gas documentation (total
sulfur grains and GCV) that the facility maintains is also required under 40 CFR Part 75,
Appendix 1. Also note that the most recent sulfur analysis for the No. 2 fuel oil (% sulfur,

GCV, and density) was submitted to FL DEP under separate cover on Oclober 8, 2003.

6.2  Turhine Performance Curves

Specific Condition No. 7 of Air Permit No. PSD-FL-296A also requires that “*manufacturer
performance curves” be submitted within the same time frame after testing as the compliance test
report. These performance curves depict power output versus heat input at three different turbine
inlet {i.e.. ambient] operating {emperatures, for the purpose of making site specific corrections

for heat input and power output. The curves are provided in Appendix 4 of this report.

Note that these curves are completely theoretieal in nature only, and can differ based upon any
actual, real-world plant data that is accumulated during the forthcoming operating histories of the

units.




7.0  CO CEMS CERTIFICATION PROCEDURES AND RESULTS

Hines PB?2 has also installed and certified a CO monitor on cach of the two affected units to

comply with the monitoring, recordkeeping and reporting requirements of the 40 CFR Part 60

rules.

The purpose of this certification test program was to satisfy the 40 CFR Part 60, Appendices B

and F requirements as required by FL DEP for initially certifving the CO monitor. The CO

monitors that were installed and certified on each unit are straight-extractive CO monitors, which

are ultimately used to measure and record CO ppm @ 15% 0. The CO monitors were certified
in accordance with the procedures established in 40 CER Part 60, Appendix B, PS-4A.

Table 7-1 provides the analyzer span, manufacturer, and model information of the CO monitors

installed and vertified on Units 2A and 2B.

Tabie 7-1. CO Monitor [aformation — Units 2A and 2B

Thermo Environmental Instruments, Inc.

73426-373

2B | 0-50/1,200 ppm | Thermo Environmental Instruments, Inc.

48C

73424-373

In accordance with 40 CER Part 60, Appendices B and F, Hines PB2 was required to perform the

following quality assurance checks in order to certify each monitor —

« Cylinder Gas Audit (CGA},
+ Seven (7) day calibration drift test,
« Response time test, and

« A minimum pine (9) run RATA

A NO, CEMS (i.c., NO, + Oy analyzer) was also installed and certified on Hines PB2 Units 24

and 2B. Per the FL DEP air permit reguirement referenced above. the NO, analvzer is to be

certified pursuant to 40 CER Part 75. Based upon the most recent air permit revision. the Oz



analyzer shall be certified pursuant 10 40 CFR Part 75, but shall be the same dituent analyzer
used to quantify both NO, (under 40 CFR Part 73) and CO (under 40 CFR Part 60)
concentrations corrected to 15% O, A 40 CFR Parr 75, Appendix [3 NO: CEMS certification
application report has been submirted to FL DEP and US EPA Regioﬁ IV, as part of the Hines
PB2 Acid Rain Program monitoring plan, under separate cover on or about tﬁe same time as
this compliance and CO CEMS iest report. The NO; CEMS certification application report also

contains the applicable fuel flowmeter and facility DAFS information.



7.1 CO CEMS CERTIFICATION TESTS

Hines PB2 successfully completed each of the required certification tests for the Unit 2A and 2B
CO monitors as of November 13, 2003. The CGA and 7-day calibration drift tests were
vompleted by Spectrum Systems personnel. The response time test was completed by RMB
Consulting & Research, Inc. personnel. The RATA was conducted by Trigon Engineering
Consultants, Inc. Contact information for this certification program can be found in Appendix
10 of this report.

7.1.1  Cylinder Gas Andit

For each of the two monitors, 2 CGA was performed on both ranges of the dual range CO in
accordance with the procedures in 40 CFR Part 60, Appendix F, §5.1.2. The CGAs were
performed using EPA Protocol calibration gases corresponding to 20-30% and 50-60% of the
analyzer span, while the unit(s) were operating. The analyzers were challenged three times with

each of the two calibration gases, without using the same calibration gas twice in succession.

The equation used to determine the results of the CGA is as follows:

R OO
A = e "ix]OO
s |
"Where: A = Accuracy of the monitor (%)
C. = Average of the monitoring system responses
C, = Cylinder tag value
The CGA results are acceptable if the monitor accuracy is § 5% of the audit gas concentration,

or if the absolute value of the difference between the average of the monitor responses and the
average of the audit gas concentrations is < 5 ppm CO, whichever is least restrictive. Table 7-2
provides a summary of the CGA test results, and Appendix 7 of this report contains the complete
CGA test results.
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Tabile 7-2. Summary of CGA Test Results

CO {H) ~high Not Required
09/10/03 | CO (H) - mid 670.0- 668.0 0.3 < 15% of tag value
CO (H) ~ low 300.2 300.5 0.1 < 15% of tag value
2A CO (L) high \ Not Required
09/10/03 | CO (L)~ mud 27.04 26.93 0.4 £ 15% of tag value
CO (L) ~low 12.93 12.83 0.8 < 15% of tag value
- | CO(H}-hgh Not Required
09/03/03 | CO (H) — mid 674.0 675.0 0.1 < 15% of tag value
CO (H) - low 304.3 305.9 0.5 < 15% of tag value
2B CO (L) < high Not Required
09/03/03 { CO (1) - mud 28.02 28.17 0.5 < 15% of tag value
CO (L) —low 12.89 13.07 1.4 < 15% of tag value




7.1.2 Seven (7) Day Calibration Drift Test

Calibration drift tests were performed on both ranges of each dual-range CO analyzer once per
day for seven (7) consecutive calendar days, at approximate twenty-four (24) hour intervals,
while the subject unit was operating at more than 50% of normal load, as prescribed by 40 CFR
Part 60, Appendix B, PS-4A, §13.1. Each analyzer range was challenged with two EPA Protocol
gas concentrations corresponding to 0.0-20.0% and 50.0-60.0% of span. Calibration drift is
determined by the following equation:

CD _‘EE--M- x 100

Where:  CD= Percentage calibration drift ba.scd upon instrumeat span
C = Reference value of zero- or upscale-level calibration gas introduced into the monitor
M = Actual monitoring system response (o the calibration gay
§ = Spas of the instrument

Table 7-3 provides a summary of the 7-day calibration drift results for the CO analyzers.
Detailed results of the 7-day calibration drift tests are presented in Appendix 7 of this repott.
The maximum drift specification for the CO analyzer is 5 % of the instrument’s span for six out

of seven test days.

Table 7-3. Sumumary of 7-Day Calibration Drift Test Results

09/12/03 - CO (H) 0.5 ppm 22.2 ppm
2A 09/18/03 CO L) 0.8 ppm I.I ppm
(9/04/03 — CO (1) 1.1 ppm 20.5 ppm
8 09710703 coMm 0.8 ppm 0.3 ppm

IHighcst zero-leve! calibration drift shown during 7-day calibration error test period.
‘Highest span-level calibration drift shown during 7-day calibration error test period.

1%}
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7.1.3 Response Time Test

During the monitor certification, 2 response time test was performed on the low and high range
of the CO- analyzer of each unit according to the procedures outlined in 40 CFR Part 60,
Appendix B, PS-4A, §8.3. '

In order to perform the response time test, zero gas was introduced into the CO analyzer. When
the CO analyzer output stabilized (i.e., no change greater than 1% of full scale for 30 seconds),
an upscale CO calibration gas was then introduced into the system. Once the upscale CO
calibration gas was introduced into the system, the time required to reach 95% of the final stable
valuc was recorded (i.e., the upscale response time). Next, the zero gas was reintroduced. Once
the zero gas was introduced into the system, the time required to reach 95% of the final s_table
value was recorded (i.e., the downscale response time). This procedure was repeated three (3)
times. and the mean upscale and downscale response times were determined. The slower (i.c.

lon«er) of the four means (i.e, an upscalc and downscale mean for the low and high anai}zer
range) was deemed the CO monitor response time. The CO monitor response time shall not

exceed 1.5 minutes (i.e., 90 seconds) to achieve 95% of the final stable value.

Table 7-4 provides 4 summary of the response time results for Units 2A and 2B. The supporting

test data are provided in Appendix 7 of this report.

Table 7-4. Summary of Response Time Test Results

‘ CO (H 80 seconds 83 seconds < 90 seconds
24 CO (L) 60 scconds 60 seconds -

CO (H) 66 seconds 83 seconds P N
28 CO (L) 36 seconds 60 seconds < 90 seconds

e raprremaryry
'NOTE: Responsc times in bold (i.2., the slowest/longest ime) wndicaté the respense time of the CO monitor.




7.1.4 Relative Accuracy Test Andit Procedures

A RATA was performed on each of the two CO monitors by Trigon Engineering Consultants,
Inc. in accordance with 40 CFR Part 60, Appendix B, PS-4A, §§8.1 and 13.2. Each RATA
consisted of nine (9) 21-minute comparative test runs. The RM test team used EPA Method 10
to make the CO measurements, respectively. A stratification test was also performed at each
umit's test Jocation prior to performing the RATA. Table 7-5 provides a suminary of the RATA
results. The tertiary performance ,speéiﬁcation, which allows for the relative accuracy (RA) to be
calculated as the absolute difference between the RM and CEMS to be within+ 5 ppm CO (plus

the confidence coefficient), was used for this test program.

Table 7-5. Summary of CO RATA Results

RA <10%° | RA<5%

11/07/03 0.53 ppm

'Under 40 CFR Part 60, no semi-anmeal RATA testing is required. All RATA testing is performed on an annual
basis, regardless of the RATA results (provided that the RATA is passed). ’

*When the average RM value is used to caloulate the RA.

"When the applicable emission standard is used to calculate the RA. For this pariicular soucce, the emission
standard is in terms of CO ppm comrected to 5% Os.

“When the RA is caleulated as the absolute difference between the RM and CEMS plus the confidence coefficient.

7.1.4.1 Stratification Testing and Traverse Point Selection

During each RATA test run, a three (3) point traverse was performed. Consistent with 40 CFR
Part 60, Appendix B, Performance Specification 2. §8.1.3.2, a stratification test was performed
on each stack prior (o commencing the RATA testing. For the stratification tests, a twelve (12)
point traverse was performed using the sampling points determined via 40 CFR Part 60,

Appendix A, RM 1. Each point was sampled for one (1) minute plus system response time.

The 40 CFR Part 60 regulations state that if the mean average of the entire traverse is more than
10% different from any single point, then it is presumed that stratification exists within the stack.
If the cross-section of the stack is found to be stratified, then the three traverse points should be

tocated along a single “long” measurement line at 16.7, 50.0, and 83.7 percent of the stack inside




diameter (i.e., 38.2, 114.4, and 191.4 inches). If the cross-section of the stack is not found to be
stratified, then the three traverse points shall be located along a singlef‘éhcn” measurement line
at 0.4, 1.2, and 2.0 meters (i.e., 15.8, 47.2, and 78.7 inches) from the stack wall.

However, in the interests of trying to avoid the use of a 16-18 foot sample probe, the “short™ -

measureraent line was used, provided that the “short” measurement line provided a

representative éamplc over the ¢ross section of the stack. For this t&st program, it was proposed
(and- approved by FL DEP) that a “representative sample” was achieved if the average of the
three sample points on the “short” measurement line was within 10% of the average of the entire
12-point stratification traverse. ‘The “short” measurement line would also be consistent with the
30 CFR Part 75 traverse, which was performed concurrently at the time of the 40 CFR Part 6{)
RATA,

Table 7-6 summarizes the stratification test results for Units 2A and 2B. Based upon the tesuits,

the “short” measurement line was used for the subsequent RATA testing.

Table 7-6. Stratification Test Results

0.71 ppm 0:64 ppm . 0.64-0.78 ppm

0.76 ppm - 071 ppm 0.68-0.83 ppm | Yes

7.1.4.2 Relative Accuracy Test Audir

Consistent with the annual RATA requirements specified in PS-4A of 40 CFR Part 60, Appendix
B, PS-4A, §§ 8.1 and 13.2, the RA of a minimum nine-run performance test for CO must be £
10% when the average RM value is used to caleulate RA, $ 5% when the applicable emission
standard (i.e,, CO ppm @ 15% Oy} is used to calculate RA, or within £ 5 ppm when the RA is
calculated as the absolute average difference between the RM and CEMS plus the 2.5 percent
confidence coefficient. Any of the above three options may be chosen, depending upon the test

teamm’s and plant’s discretion. For this particular RATA, the = 5 ppm CO criteria was used.
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Note that the RATA test was performed while the CO analyzer is operating in its “low” range
(i.e., 0~S0 ppm).

A minimum of nine () runs must be performed for any given RATA. As an option, more than
nine runs may be performed in order to achieve a desired RATA result. If this option is chosen, -
a maximum of up to three (3) runs may be excluded from the final relative accuracy
calculation(s), as long as the total number of test runs used to determine the relative accuracy or
bias is greater than or equa! to nine. 1f more than nine runs are performed, the data for all the
individual runs shall be included in the final CEMS certification report, even if the tesults of
those individual test nms are not used in the final relative accuracy calculation. For the RATAs
performed on Units 2A and 2B, only nine (9) total runs were necessitated and performed on each
unit. Table 7-7 provid&' a summary of the RATA test run calculation and reporting requirements
as outlined in 40 CFR Part 60, Appendix B, PS-2, §8.4.4.

Table 7-7. 40 CFR Part 60 RATA Test Run Caleulation and Reporting Requirements

9 (minimum) | .9
10 ‘ 9 ‘ 1 10
i1 9 2 it
12 9 3 fmaxdmum) 12
N=213 N=3 3 (maximum) N

Measurements of CO concentrations (ppmd) were made according to EPA RM 10 of 40 CFR
Part 60, Appendix A and then compared to the CO measurements made by the source CEMS.
All CO ‘measurements were made simultancously. All pre-test and on-site field checks of the
RM CEMS, as well as all measurements made r'.moughdut the testing, were conducted according
to the procedures specified iz_:l thé applicable EPA methods, as well as the applicable quality

assurance procedures detsiled in EPA’s Quality Assurance Handbook for Air Pollution

Measyrement Svstemns:  Volume III - Stationary Source-Specific Methods (EPA/GOO/R-
94/038¢).




A single-load RATA for each unit was conducted while the subject unit was operating at > 50%
of normal load, per 46 CER Part 60, Appendix B, P$S-2, §8.4.1. The RATAs were conducted
while the units were combusting natural gas. Nine (9) 2]-minute comparative RATA runs were
pertormed. During each 21-minute sample run, a three-point traverse was conducted. In order to
appropriately calculate and report the CO RATA data, the following process data was provided’
by the plant: (1) date, (2) time, (3) unit, (4) load, {5} fucl, and (6} CO ppm.

Note again that the RATA and compliance testing (while firing natural gas) were performed
simultancously. Reference Sections 5.2 and 5.4 of this report for further information concerning

the test methodology, calibration procedures, sample calculations, and calibration gas values.

Appendix 7 of this report contains the tabular run-by-run results of the CO RATAs performed on

these bnits.

7.1.4.3 Bias Adjustment Factor (BAF)
Bias adjustment factors do not apply to any analyzer certified under 40 CFR Part 60.
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8.0 Fuel Flowmeters and Heat Inpot Calenlations
Natural gas fuel flow is measured using a dedicated orifice-plate type fuel flowmeter for cach

unit. No. 2-fuel oil flow is measured using 4 turbine meter for each unit.

The Hines PB2 facility quantifies fuel flow for uatural gas in thousand standard cubic feet per
hour (kscfh), and No. 2 fuel oil in gallons per minute (GPM). The following equations are used
in order to convert these units to heat input (mmBtu/hr), for each respective fuel:

Natural gas

where:  HI, = heat input while combusting gas (mmBtuhs)
Q, = volumetric flow rate of gas combusted (kscEhr)
GOV = Gross Calorific Value {or heating value) of gas combusted (Btwsef}
1,060 = factor to convert from kscf to mmBiu

No. 2 Fuel Oif

bp = Mg ¥GCV*p* 60
° 1,000,000

where: I, == heat input while combusting oil (umBiwhr)
M, = mass Aow rate of ¢il combusted (gpin}
GCV = Gross Calorific Value {or heating value) of eil combusted (Bry/ib)
» = density of oil combusted (1b/gal)
66 = {actor to convert from misutes to hours (60 minhr)
1.000,000 = factor 10 convert frem Biu to mmi3w (1,000,000 Bow/'mmBun

Table §-1 summarizes the applicable fuel analysis parameters that were used during this
compliance test program to calculate heat input values. Copies of these fuel -analyses are

contained in Appendix 4 of this report.

‘Table 8-1. Fuecl Analyses Results

Natural Gas 1,036 Btu/scf Nopphcablc

No. 2 Fuel Oil 19,093 Btu/lb 6.69 Ih/gal




APPENDIX 1 - SUMMARY TABLES

Swmmary of nitial -Campliam‘e,,Tgsﬁng. Resulis for NOy, CO, and VOC (Table A-1)
Summary. of Initial Compliance Testing Results for Ammonia (T uble A-2)
§ Summary of Operating Levels and Heat Input Rates (Table A-3)
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SUMMARY OF INITIAL COMPLIANCE TESTING RESULTS FOR NOx, CO, and VOC

Progreas Energy Hines PBI

10343157 | i
1290134
M181E

54
simasees

———— LR Y

S A6

¥ Of Load

%8
or
97

Rirwe THC {or YOG
ety a8 propanag L
oan
0.22

L

_18,

YES
it

¥

AT
0.88

o8, L. e L .08,

R e

e
v

5 -

a8 E2rbion)
1.,
%41

odoogm_ Lo ew | e

Ll ietu

ALY, TR E2

.48

6§dr-ib61 480.0
10231127
1442-1242 | ¥

DAYE -
i3
1912003

Fuel OFF

8

s T VOG) | Bk Gorshre] v T

NOIES:

+ PoerAted 108 = TT0MNY frall ol I ekt

+ MO pongrpian facor = 1, 154 07 Tl ppes NOx

- GO boitvearalars Wackor ¥ 7.26 608 Béack pom CO

- MO, OF, and CO valoes a1g cortecteo or sywien tiaw sed ot

- AR tnaptiad TH e messved o b WOC.

- For P padcider vl 0d Ranl, BOSONe wies sed 95 he Telieaon gim #ondard.

Uit 28 « No. 2 Fuel OF
g . -
i %

NOx

o £).15% OF
1043
10.5

"R THG Jot VOC) | Row THE:

A%
0oy
0.00

o

L]
a8
000

o ¥

n-m

T raD

Riw TR {or VOU)
joemd ay Eirtrop) ¢
60
000

; 220

— e




¢ -0 )

TABLE A-2
SUMMARY OF INITIAL COMPLIANCE TESTING RESULTS FOR AMMONIA
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SUMMARY OF OPERATING LEVELS AND HEAT INPUT RATES
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APPENDIX 4 - PLANT PROCESS DATA

DAHS Printouts
Fuel Analvsis Results (Gas)
Fuel Analysis Results (Oil}
Turbine Manufacturer Performance Curves
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Turbine Manufacturer Performance Curves
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1.0 INTRODUCTION

Progress Energy’s Hines Energy Complex — Power Block 3 (Hines PB3) operates two (2) units
(Units 3A and 3B) that are subject to the state emissions monitoring and reporting requirements
for CO as set forth by the Florida Department of Environmental Protection (FL DEP) in Title 40
of the Code of Federal Regulations (CFR) Part 60"

Hines PB3 has installed and certified a CO continuous emissions monitoring system (CEMS) on
each of the two affected umits to comply with the monitoring, recordkeeping and reporting
requiremnents of the 40 CFR Part 60, Appendix B, Performance Specification (PS) 4 and 4A rule.
Each CO CEMS consists of one (1) dual-range {0-50 and 0-5,000 ppm) Thermo Environmental
[nstruments Model 48C CO analyzer. Each CEMS utilizes a straight-extractive sampling and

conditioning system.
This certification application and associated appendices includes the certification tests results for
Units 3A and 3B. Unit, stack, and CEMS diagrams are provided in Appendix 2. Table 1-1

summarizes a general CO CEMS description for the units.

Table 1-1. CO CEMS Analyzer Information — Units 3A and 3B

N el a3 RN T DR
R R I ) P
! ’511“‘_,'-;?’&-!‘:7'&

0-50 ppm Thermo Environmental

3A PS4 05,000 ppm Instruments, Inc. 48C 0415406563
PS-4A 0—50 ppm Thermo Environmental

3B PS4 0-5,000 ppm Instruments, Inc. 48C 0415406564

In accordance with Appendix B, PS-4 and/or 4A of 40 CFR Part 75, Hines PB3 was required to
perform the following quality assurance checks in order to certify each CEMS -

' A NO, CEMS (which consists of 2 NO, and O; monitor) required under 40 CFR Part 75 was also installed and
certified on Units 3A and 3B. A NO, CEMS certification application has been submitted under separate cover to
both FL DEP and US EPA.

ol




« Seven (7) day calibration drift test
=« Response time test

+ A minimum nine (%) run relative accuracy test audit (RATA)

As an additional quality assurance measure, a cylinder gas audit (CGA) was also performed on
the CO analyzers as part of the initial certification process, even though CGAs are only required
for ongoing (and not initial) quality assurance and control, as defined by 40 CFR Part 60,
Appendix F.




2.0 CERTIFICATION TESTS

Hines PB3 successfully completed each of the required certification tests for the Umit 3A and 3B
CEMS as of November 1, 2005. The CGA, 7-day calibration drift test, and response time test
were completed by Spectrum Systems personnel. The RATA was conducted by TRC Cubix
Corporation. Contact information for this certification program can be found in Appendix 6 of

this certification application.

2.1 Cylinder Gas Audit (CGA)
For each of the two CEMS, a CGA test was performed on each range of the dual range CO
analyzer in accordance with the procedures in 40 CFR Part 60, Appendix F, §5.1.2. The CGA
tests were performed using EPA Protocol calibration gases corresponding to 20-30% and 50-
60% of each analyzer range. The analyzers were challenged three times with each of the two
calibration gases, without using the same calibration gas twice in succession. The equation used
to determine the results of the CGA is as follows:
Cc.,-C

m a

A= x 100

Where: Accuracy of the CEMS (%)
A

verage of the monitoring system responses
Cylinder tag value

A =
Ca=
Cy =
Results of the CGA tests are acceptable if the CGA error is < 15% of the audit gas concentration,
or if the absolute value of the difference between the average of the monitor responses and the
average of the audit gas concentrations is < 5 ppm CO, whichever is least restrictive. Table 2-1
provides a summary of the CGA test results. Complete CGA printouts are located in Appendix 2

of this certification application.
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Table 2-1. Summary of CGA Test Results

Low 12.74 0.1
09/28/05 Low Mid 27.54 26.70 3.1
iA Tigh Not Required £15% of):ag value
Low 1241 1269 2.3 <+5pom
09/28/05| High | Mid 2752 2777 0.9 ==OPP
High Not Required
Low 12.74 12.47 2.1
09/28/05 Low I_l\Iqld 27.54 27.80‘ 0.9 < 15% of tag value
1B igh Not Required or
Low | 1241 1362 938 <5 ppm
09/28/05 High Mid 2752 2749 0.1 -
High Not Required




2.2 Seven (7) Day Calibration Drift Test 7

Calibration drift tests were performed on each range of the dual-range CO analyzers once per
day for seven (7) consecutive calendar days, at approximate twenty-four (24) hour intervals,
while the subject unit was operating at more than 50% of normal load, as prescribed by 40 CFR
Part 60, Appendix B, PS-2, §8.3. Each analyzer was challenged with two EPA Protocol gas

concentrations corresponding to 0-20% and 50-100% of each instrument’s span.

The 7-day CD test results are acceptable for the CO analyzer if none of the test results differ
from the reference value of the calibration gas by more than 5% based on the instrument’s span

{for at least 6 out of the 7 test days).

The equation used to determine the calibration drift is:

CD =‘E—;ﬂlx100

Where:  CD= Percentage calibration drift based upon instrument span
C = Reference value of zero- or upscale-level calibration gas introduced into the CEMS
M = Actual monitoring system response to the calibration gas
S = Span of the instrument

Table 2-2 provides a summary of the 7-day calibration drift test results for the CO analyzers.

The daily calibration printouts are presented in Appendix 3 of this certification application.

Table 2-2. Summary of 7-Day Calibration Drift Test Results

TR T E EET :
PRI et d o L L e i e o R = .,'W”.___,'_ CEIMCARMOIT,
09/30/05 — Low 0.5 ppm 0.2 pp <+ 2.5ppm
3A 10/06/05 High 1.2 ppm 418ppm | <+250 ppm
09/30/05 — Low 0.5 ppm 0.6 ppm <% 2.5 ppm
3B 10/06/05 High 1.6 ppm 400 ppm | <<+ 250 ppm

*Highest zero-level absolute difference shown during 7-day calibration drift test period.
*Highest span-leve] absolute difference shown during 7-day calibration drift test period.
*For clarity, the performance specification is defined as an absolute difference, which comresponds to 5% of span.
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2.3 Response Time Test

A response time test was performed on the low range of each CO analyzer using zero and span-
level calibration gases according to the procedures outlined in 40 CFR Part 60, Appendix B, PS-
4A, §8.3. Response time tests are not required under PS-4; hence, response time tests were not

required on the high range of the CO analyzers.

In order to perform the response time test, zero gas was introduced into the CO analyzer while
operating on the low range. When the CO analyzer output stabilized (i.e., no change greater than
1% of full scale for 30 seconds), the upscale CO calibration gas was introduced into the system.
Once the upscale CO calibration gas was introduced into the system, the time required to reach
95% of the final stable value was recorded (i.e., the upscale response time). Next, the zero gas
was reintroduced. Once the zero gas was reintroduced into the system, the time required to reach
95% of the final stable value was recorded (i.e., the downscale response time). This procedure
was repeated three (3) times, and the mean upscale and downscale response times was then
determined. The slower (i.e., longer) of the upscale and downscale response times was deemed
the CO CEMS response time. The CO CEMS response time should not exceed 1.5 minutes (1.¢.,

90 seconds) to achieve 95% of the final stable value.

Table 2-3 provides a summary of the response time resutts for Units 3A and 3B. The 10-second

data printouts are presented in Appendix 4 of this certification application.

Table 2-3. Summary of Response Time Test Results

90 seconds
3B 20 seconds 90 seconds

< 90 seconds

NOTE: Response times in bold (i.e., the slowest/longest time) indicate response time of CO CEMS.




2.4 Relative Accuracy Test Audit

A RATA was performed on each of the two CEMS by TRC Cubix Corporation in accordance
with 40 CFR Part 60, Appendix B, PS4A, §§ 8.1 and 13.2. Each RATA consisted of eight (8)
21-minute comparative test runs and one (1) 60-minute test run’. The reference method test team
used EPA Reference Method 10 to make measurements of CO. A stratification test was also
performed at each unit’s test location prior to performing the RATAs. Table 2-4 provides a
summary of the RATA test results. The complete RATA discussion of results are included in
Appendix 5 of this certification application.

Table 2-4. Summary of CO RATA Results

10/19-21/05 0.63ppm | 0.52 ppm

3B | 10/19-21/05 | 170 | 0.45ppm | 0.38 ppm

'Under 40 CFR Part 60, no scmi-annual RATA testing is required. All RATA testing is performed on an annual
basis, regardless of the RATA results (provided that the RATA is passed).

“When the average RM value is used to calculate the RA.

3When the applicable emission standard is used to calculate the RA. For this particular source, the emission
standard is in terms of CO ppm corrected to 15% O,

“When the RA is calculated as the absolute difference between the RM and CEMS plus the confidence coefficient.
This was the performance specification utilized for this particular RATA.

Note also that new combined-cycle units such as Units 3A and 3B emit little to no CO emissions at high load. Due
to a slightly negative CO CEMS calibration bias at the zero-level (which is not unusual), it was necessary to “round
up” the Unit 3A CO CEMS ppm concentrations to 0 ppm during the RATA, in order to avoid the reporting of
negative emissions. (The RATA results would have also been deemed as passing using the negative ppm values.)

* The ninth and final RATA run was 60 minutes in length in order 1o coincide with one of the three (3) compliance
test runs required by the air permit.

7.
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CERTIFICATION STATEMENT

Section IV, Appendix SC, Standard Condition No. 18. of Air Permit No. PSD-FL-330 requires
“a certification that, to the knowledge of the owner or his authorized agent, all data submitted are
true and correct. When a compliance test is conducted for the Department or its agent, the
person who conducts the test shall provide the certification with respect to the test procedures
used. The owner or his authorized agent shall certify that all data required and provided to the
person conducting the test are true and correct to his knowledge.”

I certify that, to the best of my knowledge and belief, that all data required and provided are true
and correct, with respect to the test procedures used.

ROk Bt
Robert J. Bivens
Senior Engineer [

Responsible for Test Protocol and Report Authorship, Project Oversight, and Quality Assurance
RMB Consulting & Research, Inc.




EXECUTIVE SUMMARY

The Hines Energy Complex has recently completed construction on two (2) combined-cycle
turbine umts (Power Block 3 — Units 3A and 3B) at its Bartow, Florida facility. As a result, the
two units are subject to air emissions testing and reporting requirements as set forth by the
United States Environmental Protection Agency in Title 40 of the Code of Federal Regulations
Part 60 (40 CFR Part 60) for New Source Performance Standard Subpart GG and Best Available
Control Technology.

The purpose of this test program was to determine the compliance status with specific air
emission permit limits as contained in Air Permit No. PSD-FL-330, issued by the Florida
Department of Environmental Protection. Emissions testing was performed for NO,, CO, VOC,
ammonia, and visible emissions on both units while firing both natural gas and No. 2 fuel oil at
high load.

The following report shows that compliance was demonstrated on both units, for each of
the required pollutants, at each fuel and load condition as required by the current air
permit.




1.0 INTRODUCTION

Progress Energy’s Hines Energy Complex — Power Block 3 (Hines PB3) has recently completed
construction on two (2} combined-cycle turbine units (Units 3A and 3B) at its Bartow, Florida
facility. As a result, the two units are subject to air emissions testing and reporting requirements
as set forth by the United States Environmental Protection Agency (US EPA) in Title 40 of the
Code of Federal Regulations Part 60 (40 CFR Part 60) for New Source Performance Standard
(NSPS) Subpart GG and Best Available Control Technology (BACT). These requirements are
administered by the Florida Department of Environmental Protection (FL DEP).

The purpose of the test program was to determine compliance with specific air emission permit
limits as contained in FL DEP Air Permit No. PSD-FL.-330. This report outlines the procedures
that were followed, the test methods that were used, and any approved deviations from either the
specific conditions and limitations as listed in the above referenced air permit, or from the test

methods themselves.

For this test program, all emissions testing was performed by TRC Cubix Corporation. Overall
project oversight, testing supervision, test protocol development, and final report generation was
or is being provided by RMB Consulting & Research, Inc. (RMB). RMB personnel were also
present for the entire duration of the test program. Contact information for this test program can

be found in Appendix 10 of this report.



2.0 BACKGROUND
Testing was performed on the respective stack outlet (i.e,, downstream of the heat recovery
steam generator (HRSG)) of Units 3A and 3B. Air Permit No. PSD-FL-330, Section III,

Condition No. 16 outlines the specific compliance testing requirements for Units 3A and 3B.

Compliance testing for oxides of nitrogen (NOy), oxygen (O;), carbon monoxide (CO), volatile
organic compounds (VOCs), ammonia slip (NH; slip) and visible emissions (VE) was required
for both units. Per the above referenced air permit, the testing of emissions was to be conducted
with each respective unit operating at permitted capacity. Permitted capacity is defined as 90 to
100 percent of the maximum operation rate allowed by the permit. For both Units 3A and 3B,
this was specifically defined in the test protocol as at least 90 percent of 170 MW, or at least 153
MW. Testing was performed while separately firing natural gas and No. 2 fuel oil on each unit,

while the appropriate fuel-specific control technologies were in normal operational mode.

Note also that a NO, and CO CEMS relative accuracy test audit (RATA) was performed
concurrently on each unit along with the compliance test program. The results of the NO, and
CO CEMS RATA (and other certification tests) have been submitted as a separate report, under
separate cover. Due to the concurrent nature of testing, FL DEP previously approved that the
data assimilated during the NOy and CO relative accuracy test audits (RATAs) could also be
used as the NOy and CO compliance testing data while firing natural gas'. That is, RATA Runs
1-3 = Compliance Run 1, etc. since three 21-minute RATA runs provide at least 60 minutes

worth of compliance data’. All test runs for No. 2 fuel oil were 60 minutes in length.

These pollutants, the prescribed load/fuel conditions, and their respective emission limitations
are described in Table 2-1. This table also describes the applicable test methods that were used

to test for each pollutant as well as the run times of each reference method (RM).

; The RATAs were conducted while combusting natural gas only.

* Due to TRC Cubix’s sampling and data acquisition limitations, the VOC test runs while combusting natural gas
were also 21 minutes in length during the RATA (where three 21-minute runs comprised a single compliance test
run).



Table 2-1. Initial Compliance Test Matrix — Units 3A and 3B

et . _
NO 7E - .GE§.- _.:2..1.5;. MW _________ .9 .......... ?'.1. .‘H‘f’.":’:’? ....... ?_‘.5. RI?T‘_’_@}.?%. .c.).z.. .
* Oil | >153MW 3 60 min/run 10 ppm @ 15% O,
o, s 10 | 213MW | A 21 min/run _ (AEEEEE, RN
Oil | >153MW 3 60 min/run . A 5
, Gas | 2153 MW 3 60 min/run S ppm @ 15% O,
N il B BT VA T T B POy B
co o (S 21sMw L9 2l min/run_}  10ppm @ 15% 0,
0il > 153 MW 3 60 min/run 20 ppm @ 15% O,
VOC gop |-G | 21S3MW | LA 2l minfrum § 2ppm @15% 0,
Oil | 2153MW 3 60 min/run 10 ppm @ 15% Oy
VE o O pz2im3Mw | 1L 30 min/ron_ | 10 % per ¢-minute block
Oil z 153 MW 1 30 min/ran 10 % per 6-minute block

"Permitted ppm limits expressed as ppm dry.
*Moisture determinations were made simultaneously (using RM 4 procedures) in order to convert VOC ppmw to

ppmd.

Where possible and necessary, all pollutants were concurrently sampled. While firing natural
gas, however, both units tripped during the 9" and final NO,/CO RATA and VOC run. At the

time of the trip, the 3 and final ammonia slip test run was already completed on both units.

However, the final NO,/CO RATA and VOC run (and hence the final 21 minutes of the

compliance test run) were not completed on either unit. As a resuit, once the units were brought

back on-line to fire natural gas, a 60 minute test run (which doubled as the 9® RATA run) was

performed in order to provide 60 minutes of continuous data to demonstrate compliance with the

required pollutants (with the exception of ammonia, which was already completed). For clarity,

Table 2-2 summarizes the run layout for each pollutant, fuel, and umt.
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Table 2-2. Run Layout for Hines PB3 Test Program — Units 3A and 3B

1
NO,, CO, and VOC
w & A : 4;6 Runs 1-3
T 13 performed N/A3
concurrently for
NH; g '?-864 all pollutants
O, O, was measured durigg all runs

* RATA testing is not required while firing No. 2 fuel oil (i.e., a secondary fuei).
* The NO, ppm measured during the 3™ compliance run for ammonia (on both units) is shown by rcferencing the
NQ, ppm measured during RATA Runs 7 and 8.



3.0 SUMMARY OF COMPLIANCE TESTING RESULTS
Compliance was demonstrated for each of the required pollutants at each fuel and load
condition as required by the current air permit. Tables 3-1 through 3-4 summarize the results

(based upon the 3-run averages) of this testing program. Appendix ! of this report contains the

more detailed and comprehensive run-by-run results.

Table 3-1. Summary of Initial Compliance Testing Results — Unit 3A Natural Gas

'Heat input based upon a gross calorific {GCV) value of 1,058 Btw/scf during testing.
*Permit limits (in ppm) and test results are corrected to 15% Q.

*VE % permit limits and test results are based upon 6-minute block averages.
*Average ambient terperature during testing was 84 °F,

Table 3-2. Summary of Initia] Compliance Testing Results — Unit 3B Natural Gas

'Heat input based upon a GCV value of 1,058 Btw/scf during testing.

*Permit limits (in ppm) and test results are corrected to 15% O,

*VE % permit limits and test results are based upon 6-minute block averages.
*Average ambient temperature during testing was 84 °F.



Table 3-3. Summary of Initial Compliance Testing Results — Unit 3A No. 2 Fuel Oil

'Heat input based upon 2 GCV value of 19,790 Buw/lb and a density of 6.72 Ib/gal during testing.
Permit limits (in ppm) and test results are corrected to 15% O,

VE % permit limits and test results are based upon 6-minute block averages.

*Average ambient temperature during testing was 76 °F.

Table 3-4. Summary of Initial Compliance Testing Results — Unit 3B No. 2 Fuel Oil

NO; ppm
. CQ ppm 0.39 20 Yes
166.7 1766.8 299.5 VOCppm | 0.30 10 Yes
NH; ppm 3.10 5 Yes
VE % 0.0 10 Yes

'Heat input based upon a GCV value of 19,790 Brw/lb and a density of 6.72 Ib/gal during testing.
Permit limits (in ppm) and test results are corrected to 15% O,.

*VE % permit limits and test results are based upon 6-minute block averages.

*Average ambient temperature during testing was 83 °F.

NOTE

As specifically defined in the previously submitted test protocol, all testing was performed at
greater than 90 percent of 170 MW, which corresponds to at least 153 MW. Note that the 170
MW value is the “rated” load of each unit, and may differ based upon the ambient conditions
and fuel characteristics in evidence at the time of testing. As such, all testing was “virtually”
performed at 100 percent of the maximum achievable load (and subsequent, resultant heat input
levels) for each respective day and test condition.
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4.0  FACILITY DESCRIPTION

4.1 Facility Location

Progress Energy’s Hines Energy Complex is located at County Road 555, Bartow, Polk County,
Florida. For the PB3 project, Progress Energy is currently permitted to construct and operate (2)

combustion turbine (CT) units (Units 3A and 3B), which are used for electricity generation and

sale.

4.2  Unit Descriptions
Units 3A and 3B are Siemens Westinghouse 501 FD2 combustion turbines (CTs) with a
maximum rated electrical output of ~170 MW each. Units 3A and 3B share a common steam

turbine, rated at ~190 MW, for a total combined-cycle unit (CCU) system output of
approximately 530 MW.

Units 3A and 3B are dual-fuel fired units that will combust natural gas as a primary fuel and No.
2 fuel oil as an “off-season” back-up fuel. The maximum heat input rating (based upon the HHV
of the fuel, and an ambient temperature of 59 °F) of each unit while firing natural gas is 2,048
mmBtwhr. The maximum heat input rating (based upon the HHV of the fuel, and an ambient
temperature of 59 °F) of each unit while firing No. 2 fuel oil is 2,155 mmBtwhr.

For the control of NQO, emissions, each unit uses dry low-NO, bumners (DLNBs) and selective
catalytic reduction (SCR)} (with ammonia injection) while finng natural gas. Each unit also uses
water and SCR ammonia injection while firing No. 2 fuel oil. Each unit has its own HRSG used
for combined-cycle operation; however, neither of the units will use duct bumers for
supplementary heat input. Appendix 2 of this report contains the combined process flow

diagram for Units 3A and 3B.

4.3 Reference Methods Sampling Locations

The stack testing locations (as well as other pertinent, descriptive information) for each unit’s
outlet stack are described in Table 4-1. Appendix 2 contains the engineering stack diagrams and
dimensions for Units 3A and 3B. All stack dimensions were verified for completeness and

accuracy at the time of testing.

1




Table 4-1. Stack Testing Locations — Units 3A and 3B

3B 125 ~110 19.0 Stairs + Ladder
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50 REFERENCE METHOD COMPLIANCE TESTING PROCEDURES

This section includes a brief discussion of the test methods that were used for sampling and
analysis at the Hines Energy Complex facility. Unless stated otherwise, all stack sampling was
performed in accordance with the applicable test methods as prescribed in the referenced air
permit. Any deviations from the standard procedures were previously noted in the test protocol

that was previously submitted and approved.

During the compliance test program, all process data was electronically logged and printed out
by the plant control room’s data acquisition and handling system (DAHS). All process data
taken during this test program is provided in Appendix 4 of this report.

51 Sample and Velocity Traverse (RM 1)

Velocity measurements were not required as part of this test program. Hence, RM 1, used for the
determination of the number and location of sample points used for a given velocity or isokinetic
traverse, was not applicable or relevant to this test program. Additionally, the verification of the

absence of cyclonic flow was not necessitated.

It was proposed, however, that for all ammonia sampling (both fuels), a 3-point sample traverse
be performed. These 3 points were proposed to be located at 0.4, 1.2, and 2.0 meters (l.e., 15.8,
47.2, and 78.7 inches) from the stack wall. Please reference Section 5.6 of this report for more
detailed information concemning the selection of these particular traverse points. For the NOy,
CO, VOC, and O, sampling, the same 3-point traverse was also performed for each test
condition. Appendix 2 of this report includes a summary of the calculated traverse points used

during the test program.

5.2 Instrumental Reference Methods — NO, (RM 7E), CO (RM 10), and O; (RM 3A)

Source emission testing was performed on both units to demonstrate compliance with the NOx
limits specified in the referenced air permit. RM 7E was used for the NOy testing. For the NO,
sampling, a set of eight (8) 21-minute test runs and one (1} 60-minute test run was performed at
high (i.e., normal) load on both units while combusting natural gas. A set of three 1-hour test

runs was performed at high load on both units while combusting No. 2 fuel oil.



Testing was also performed to verify compliance with the CO limits as specified in the air
permit. RM 10 was used to determine CO emissions. CO sampling was performed concurrently

with the NO, sampling.

O, concentrations were concurrently determined using the procedures described in RM 3A. The
O; values were obtained in order to calculate values of NO, and CO ppm corrected to 15% Oo, as
well as VOC and NH; ppm corrected to 15% O;. Since molecular weight values were not
required for any part of this test program, CO, measurements were not necessitated (though they
were taken). All O, sampling was performed concurrently with the NO,, CO, VOC, and NH;

sampling.

For the NO,, CO, and O, measurements, the sample was extracted from the stack effluent
through a heated sample probe and heated sample line to a sample conditioner where moisture
was removed. The dried gas sample was then pumped to a distribution manifold where a portion
of the sample gas was distributed to each analyzer. Since the possible presence of ammonia in
the RM sample may bias any RM NO, measurements high, a low-temperature molybdenum NO,
converter was used on the RM NO, analyzers, in order to eliminate any possible ammonia

interference.

In accordance with RM 3A and 7E, a three-point (1.e., zero-, mid- and high-level) calibration
error check (i.e., direct analyzer calibration) was conducted on the Oy and NO, analyzers at the
beginning of each test day, or when deemed necessary at the tester’s discretion {e.g., switching
units or gases, lengthy downtime, suspected drift, etc.). For RM 3A and 7E, the mid-level
calibration gas 1s required to be 40-60% of span, while the high-level calibration gas is required
to be 80-100% of span. This check was conducted by sequentially injecting the zero and span
calibration gases directly into the analyzer, recording the responses, and comparing these
responses to the actual tag values of the calibration gas cylinders. During the direct calibration,
1t is permissible to set the analyzer for the zero adjustment using the zero calibration gas {either
nitrogen or cross-zero gas) and the span adjustment using only one of the two span gases.
Acceptable system performance checks dictate that the difference between the analyzer

responses and the respective cylinder tag values will not exceed = 2% of span.




Zero and upscale system calibration checks (i.e., system bias calibration} were performed both
before and after each test run in order to quantify reference measurement sampling system bias
and calibration drift. In instances when the test runs immediately follow one another, the post-
cal for the run immediately preceding a subsequent run was also be the pre-cal for that
forthcoming run. Upscale was considered either the mid- or high-level gas, or whichever gas
most closely approximated the flue gas level. During these checks, the calibration gases were
introduced into the sampling system at the in-stack probe outlet so that they were conveyed
throughout the entire sampling system in the same manner as the flue gas samples. System bias
and drift were then assessed. Sampling system bias is defined as the difference between the test
run calibration check responses (system bias calibration) and the initial calibration error
responses (direct analyzer calibration) as a percentage of span. Drift is defined as the difference

between the pre- and post-test run systern bias calibration responses.

If an acceptable post-test bias check result was obtained but the zero or upscale drift result
exceeded the drift limit, the test run was considered valid, however, the direct analyzer
calibration and system bias check procedures were repeated before conducting the next test run.
A run was considered invalid and must be repeated if the post-test zero or upscale calibration
check result exceeded the bias specification. Again, the direct analyzer calibration and system
bias check procedures must be repeated before conducting the next test run. Acceptable system
performance checks dictate that system bias calibration checks will not exceed = 5% of span or,

for drift checks, = 3% of span.

An NO to NO, converter efficiency test was successfully performed on the RM NO, analyzers
both before and after the test program as described in §5.6.1 of RM 20. The results of these tests
are contained in Appendix 9 of this report. Note, however, that as a guideline and per §4.1.4 of
RM 20, an NO, to NO converter is technically not necessary it the CT is operated at 90% or

more of peak load capacity, which was the case during the NO, sampling for this test program.
Concentrations of CO were also extracted continuocusly from the stack via the same sample

transport system as that used for the O; and NO, sampling. The calibration techniques for CO

are similar to that for O; and NO,, with the following exceptions: For CO, a four-point (i.e.,
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zero-, low-, mid- and high-level) calibration error check (i.e., direct analyzer calibration) was
conducted on the CO analyzer at the beginning of each test day, or when deemed necessary at the
tester’s discretion. For RM 10, the low-level calibration gas is required to be ~30% of span, the
mid-level calibration gas ~60% of span, and the high-level gas is typically ~90-100% of span.
For all system bias calibration checks, upscale was considered either the low-, mid-, or high-
level gas, or whichever gas most closely approximated the flue gas level. The calibration

performance specifications for CO were the same as that for the NO, and O, measurements.

During this test program, in no instance did a direct calibration, system bias calibration, or drift
comparison exceed the specifications as prescribed by the applicable test methods for O, NO,,
or CO. The actual calibrations, as well as the quality assurance checks of these calibrations, can

be found in Appendix 3 of this report.

53 Instrumental Reference Methods — VOCs (RM 25A)

Testing for VOC concentrations was performed using RM 25A. A set of eight (8) 21-minute test
runs and one (1) 60-minute test run was performed at high (i.e., normal} load on both units while
combusting natural gas. A set of three 1-hour test runs was performed at high load on both units
while combusting No. 2 fuel 0il. The VOC sampling was performed concurrently with the NO;
and CO sampling.

The VOC measurements were extracted through the same heated probe and sample line as that of
the NO,, CO, and O; samples. However, once in the test trailer the VOC sample was directed
through a different sample line in order to bypass the moisture knockout system used for the
other pollutants, since VOC is measured on a hot/wet basis. All raw VOC data was calibrated
and quantified as methane (CH,). When calibrating with methane, it is not necessary to use any
carbon correction factors. In addition, all total hydrocarbons (THC) measured were

conservatively assumed to be VOC.

Prior to the test series, the heated sample line was heated to ~250 °F and the hydrocarbon analyzer

was heated above 300 °F to prevent condensation. After the temperatures had stabilized, the
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hydrocarbon analyzer was ignited using hydrogen fuel and hydrocarbon free air. The analyzer(s)

was then calibrated.

In accordance with RM 25A, a four-point (i.e., zere-, low-, mid- and high-level) calibration error
check (i.e., a system tuning check) was conducted on the VOC analyzer at the beginning of each
test day, or when deemed necessary at the tester’s discretion. For RM 25A, the low-level
calibration gas is required to be 25-35% of span, the mid-level calibration gas is required to be
45-55% of span, and the high-level calibration gas is required to be 80-90% of span. Unlike the
direct calibration error check employed by RM 3A, 7E, and 10, RM 25A uses a system tuning
check by shooting calibration gas throughout the entire sampling system, rather than
immediately from the calibration gas cylinder(s) to the analyzer. This check was conducted by
sequentially injecting the zero and span calibration gases throughout the sampling system,
recording the responses, and comparing these responses to the actual tag values of the calibration
gas cylinders. During the system tuning check, it is permissible to set the analyzer for the zero
adjustment using the zero calibration gas (either nitrogen or cross-zero gas) and the span
adjustment using the high-level calibration gas. Based upon the zero- and high-level responses,
the predicted response for the low- and mid-level gases were then calculated. Acceptable
performance specifications for the system tuning checks dictate that the difference between the
analyzer responses {either tuned [high] or predicted [low/mid]) and the respective cylinder tag
values will not exceed = 5% of the respective calibration gas tag value. For the zero gas, a
performance specification of < 3% of span was used, since any % of the tag value for zero gas is

0.00 ppm.

Zero and upscale system calibration checks (i.e., system bias calibrations) were performed both
before and after each test run in order to quantify reference measurement calibration drift. In
instances when the test runs immediately followed one another, the post-cal for the run
immediately preceding a subsequent run was also be the pre-cal for that forthcoming run.
Upscale was considered either the low-, mid-, or high-level gas, or whichever gas most closely
approximated the flue gas level. During these checks, the calibration gases were introduced into
the sampling system at the stack probe outlet so that they were conveyed throughout the entire

sampling system in the same manner as the flue gas samples. System drift was then assessed.
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(Note that RM 25A does not assess system bias, nor does it correct any raw values for system
bias). Drift is defined as the difference between the pre- and post-test run calibration responses.
A run was considered invalid and must be repeated if the post-test zero or upscale calibration

check result exceeded a drift specification of 2 3% of span.

During this test program, in no instance did a system tuning check, system bias calibration, or
drift comparison exceed the specifications as prescribed by RM 25A or the submitted test
protocol. The actual calibrations, as well as the quality assurance checks of these calibrations,

can be found in Appendix 3 of this report.

Note that, for this test program, it was not necessary to “subtract out” any non-VOC constituents,
since the raw THC values measured were well below the permitted limits for all fuel and load

conditions.

54 Instrumental Reference Method Calibration Gases and Equipment
Since RM 3A, 7E, 10, and 25A are instantaneous, “real time” test methods, NO,, CO, and VOC

compliance (ppm @ 15% O,) was determined at the time of the initial compliance test.

The reference calibration gases used during this test program were certified following EPA
Protocol analysis procedures. No calibration gas cylinders were used that contained less than
200 psi of gas, nor were any cylinders expired. Copies of the calibration gas “certificates of
analysis™ are provided in Appendix 9 of this report. RMB personnel have cross-checked and
verified that the certification sheets provided in this test report match those cylinders/respective

calibration gas concentrations used in the field during this test program.

Tables 5-1 and 3-2 summarize the analyzer spans and calibration gas values used for the RM
measurements during the compliance testing for Units 3A and 3B. The spans used were based
upon either a suitably accurate operating range for a particular monitor, or on concentrations

exhibited by identical sources in prior test programs.
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Table 5-1. RM Analyzer Spans and Calibration Gas Values — Natural Gas

ATY N P e NI A e M s LT 1 7 o IS et v e
B R AT  RS
LR i pr e e

el el

Lion:

2, b IT i
Not Required

i =
ATy

'A calibration gas tolerance band of ~%5% of the span required by RM 10 was used to increase calibration gas
availability/possibilities.
“All RM 25A calibrations were quantified as methane.

Table 5-2. RM Analyzer Spans and Calibration Gas Values — No. 2 Fuel Oil

Not Reguired 14.90 pp
0, 0-25% Nitrogen Not Reguired 12.00 % 21.00 %
RO A A e 2 o8 Tt L SR E Uy st T T A . e B B T
0-30 ppm itrog 9.00 ppm 16.19 ppm 27.50 ppm
0-30 ppm Nitrogen | £.83 ppm 16.37 ppm 27.40 ppm

'A calibration gas tolerance band of ~=5% of the span required by RM 10 was used to increase calibration gas
availability/possibilities.

2All RM 25A calibrations were quantified as methane.

Table 5-3 summarizes the RM analyzer manufacturer, model, and principle of operation for each
analyzer used during the test program. All of the RM analyzers used were those that are typical
of the RMs used. In the event when the units were tested simultaneously, a separate, dedicated

sample system and analyzer rack was used.

Table 5-3, RM Analyzer Descriptions

R sAer |
racipleof € %j_!;igw.

R e T Opat
NO, Thermo Environmental 42C Chemiluminescence
0O, Servomex 1440 Paramagnetic Cell Detector
CO Thermo Environmental 48C Gas Filter Correlation
vVOC California Analytical 300-HMFID Flame lonization
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5.5  Instrumental Reference Method Calculations

The RM analyzer measurements were recorded as 1-, 21-, and 60-minute averages on the test
team’s DAHS, where applicable. All test run concentration results were determined from the
average gas concentrations measured during the run. For NO,‘; CO, and Oy, the raw data values
were adjusted for bias based upon the zero and upscale sampling system bias calibration results
(per Equation 6C-1 presented in RM 6C, §8). For VOC, the raw, uncorrected run average values

were used to determine compliance.

The NO,, CO, and VOC ppm values corrected to 15% O, were calculated as follows:

5.9

Cy=C*—>2
20.9 - %0,

15

Where:  Cjs= Average pollutant concentration corrected to 15% O, expressed as ppm dry
C = Avcrage pollutant concentration during respective compliance test run, expressed as ppm dry
0; = Average oxygen content during respective compliance test run, expressed as % dry

Note that, based upon the concurrently performed ammonia/moisture sampling (see Section 5.6
of this report), all VOC ppmw values were converted to ppmd, for the purposes of calculating
VOC ppmd corrected to 15% O». The ppmw to ppmd conversion was performed as follows:

ppmw
1-B

ws

ppmd =

Where: ppmd = Average VOC concentration converted to ppm dry
ppmw = Average VOC concentration during respective compliance test run, measured as ppm wet
B..= Moisture content of stack gas, expressed as a decimal (e.g., 12% H,O = (.12 B,y)

5.6  Ammonia Slip Testing (CTM-027)

As part of this test program, ammonia slip testing was also performed on Units 3A and 3B using
procedures based upon Conditional Test Method 027 (CTM-027). A set of three 1-hour test runs
were performed on each unit while firing cach fuel independently. All ammonia slip testing was
performed concurrently with the compliance or RATA testing for the other pollutants. All
ammonia injection rates during testing were at the normal rates anticipated to be used during

subsequent, everyday unit operation.



For this test program, the following modifications to CTM-027 were previously proposed to and

approved by FL DEP. These modifications were intended to make the test program easier to

perform without compromising the integrity or accuracy of the test results:

Samples were not collected isokinetically. It is understood that CTM-027 includes the
isokinetic sampling procedure as it was originally intended (and validated) to collect

particulate matter in conjunction with ammonia from a coal-fired boiler.

It was proposed to use a Method 4-type sampling arrangement with a heated (at stack
temperature) glass-lined probe. A nozzle and probe was connected in series with an
impinger train set up per CTM-027. The sample was sampled non-isokinetically at the
constant AHg rate of the meter box, which is typically ~0.75 cfim. For l-hour runs, a
minimum of approximately forty-two (42) dry standard cubic feet (dscf) was collected for

each test run.

‘A single-port, three (3) point traverse of 0.4, 1.2, and 2.0 meters (i.e, 15.8, 47.2, and 78.7

inches) from the stack wall was used. This 3-point traverse was used to acquire a more
representative stack sample, and was consistent with the “short™ 3-point traverse used to

perform RATAs under 40 CFR Part 75 and 40 CFR Part 60.

For this test program, the following CTM--027 procedures continued to be followed:

The sample trains consisted of four (4) impingers. lmpingers 1 and 2 each contained 100 ml
of 0.1 N sulfuric acid (H,SQ,). Impinger 3 was empty. Impinger 4 contained 200-300 g of
indicating silica gel. Impingers 1 and 2 both contained Greenburg-Smith tips, while

Impingers 3 and 4 were modified to not have tips, as required by CTM-027.

All sample recoveries (e.g., probe and impinger rinses), transport, and analyses were
performed according to the procedures specified by CTM-027. The sample recovery began
by rinsing the nozzle and probe liner with deionized (DI) water to remove any particulate, then

by rinsing with acetone to dry the glassware. The impingers were also weighed to the nearcst

—17-



0.1 gram. The collected condensate measurements were then recorded on the CTM-027 field
data sheets (as provided in Appendix 5 of this report). The impinger contents and rinses from
the impingers and the connecting glassware were transferred to the appropriate, individual
storage containers as required by the method. The samples, along with the proper chain of
custody documentation, were then forwarded to the analytical laboratory. Ammonia
concentrations were determined by ion chromatography equipped with a conductivity detector.
The 0.1N sulfuric acid impinger blank and DI rinse blanks were also prepared according to the
RM criteria.

This Method-4 type sampling arrangement was proposed since only the values of (a) dscf of
sample volume and (b) the ammonia catch weight (ug) are required to calculate and quantify
ammonia ppm {which was the only parameter needed for this test program). To quantify the dscf
values, only the parameters of (1) actual sample volume, (2) meter box gamma, (3) meter box
temperature, (4) barometric pressure, and (5) AHg are needed. Using a Method-4 sampling
arrangement provides all of these parameters. Isokinetic sampling, on the other hand, introduces
several potential sources of sampling error, yet would yield essentially the same results as that of

this proposed, modified approach.

All ammonia analyses were performed by Atmospheric Analysis and Consulting, Inc. These

laboratory results are contained in Appendix 6 of this report.

For clarification, the following equation was used in order to quantify ammonia ppm.

ug/MW
Crns = (V.o *28.316)/GC
m{std) . !
where:  Cyps = ammonia concentration (ppm)
BE = micrograms of ammonia collected in sample run
MW = molecular weight of ammonia (17 1b/lb-mol}
Vaiswy = volume of sample taken during test run {dscf)

28.316 = factor to convert from dscf to [ of sample (1 ft® = 28.316 L) [note that the method requires that
the sample volume be converted from dscf to L prior to calculating ppm]
GC = molar gas constaat (24.056)



The moisture content of the gas stream was also determined simultaneously during the CTM-027
runs. The flue gas moisture content was needed to be quantified in order to convert all VOC

ppmw values to ppmd.

5.7  Visible Emissions Testing (RM 9)

As part of this test program, VE readings were taken by a certified VE reader using RM 9. One
thirty (30) minute test run was performed on Unit 3A and Unit 3B concurrently with one of the
compliance test runs for natural gas and No. 2 fuel oil. VE readings were taken at 15-second
intervals, or 120 readings per run. Six-minute block averages were calculated in order to
determine compliance with the permit limit, which requires that the stack “opacity” be no more
than 10 % per six-minute block. The VE field data and VE reader certification are contained in

Appendix 7 of this report.
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6.0 MISCELLANEOUS PERMIT REQUIREMENTS

6.1 Sulfur Dioxide (SO;) and Sulfuric Acid Mist (SAM)

The referenced air permit also includes emission “limitations” for sulfur dioxide (SO;) and
sulfuric acid mist (SAM). However, the concentrations of these pollutants were not required to
be determined as part of the compliance test program. Rather, the referenced air permit provides

alternate means and/or methods for determining these concentrations.

The fuels used on the units have sulfur limitations that effectively limit the potential emissions of
SO, and SAM from the turbines and represent the BACT determination for these pollutants.
Compliance with the fuel specifications (and subsequently and SO; and SAM limits) shall be

demonstrated by keeping records of the sulfur contents of the fuels.

These records are currently maintained on site. Note that the natural gas documentation (total
sulfur grains and GCV) that the facility maintains 1s also required under 40 CFR Part 75,
Appendix D, and was submitted with the PB3 NO, CEMS menitoring plan. Also note that the
most recent (and current) sulfur analysis for the No. 2 fuel oil (% sulfur, GCV, and density) was

submitted to FL. DEP under separate cover on June 22, 2005.

6.2  Turbine Performance Curves

Specitic Condition No. 7 of Air Permit No. PSD-FL-330 also requires that “manufacturer
performance curves” be submitted within the same time frame after testing as the compliance test
report. These performance curves specifically depict net plant output and fuel flow (which can
be converted to heat input) versus ambient temperature, for the purpose of making site-specific

corrections for heat input and power output (on an ambient conditions basis). The curves are

provided in Appendix 8 of this report.

Note that initially these curves are theoretical in nature only, and can differ based upon any

actual, real-world plant data that is accumulated during the forthcoming operating histories of the

units.
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7.0 Fuel Flow Meters and Heat Input Calculations

Natural gas fuel flow is measured using a dedicated orifice-plate type fuel flow meter for each

unit. No. 2 fuel oil flow is measured using a Coriolis meter for each unit.

The Hines PB3 facility quantifies fuel flow for natural gas in thousand standard cubic feet per
hour (kscfh) and No. 2 fuel oil in gallons per minute (GPM). The following equations are used

in order to convert these units to heat input (mmBtwhr), for each respective fuel:

Natural gas

GCV
1,000

HI, =Q, *

where: HI, = heat input while combusting gas (mmBtu/hr)
Q, = volumetric flow rate of gas combusted (kscf/hr)
GCV = Gross Calorific Value (or heating value) of gas combusted (Br/scf)
1,000 = factor to convert from kscf to mmBw

No. 2 Fuel Qil

_ M, *GCV *p*60

HI,
1,000,000

where: HI, = heat input while combusting oil (mmBtu/hr)
M, = mass flow rate of o1l combusted {gpm)
GCV = Gross Calorific Value {or heating value) of oil combusted (Btuw/1b)
p = density of oil combusted (Ib/gal)
60 = factor to convert from minutes to hours (60 min/hr)
1,000,000 = factor to convert from Bwu to mmBtu (1,000,000 Brw/mmBu)

Table 7-1 summarizes the applicable fuel analysis parameters that were used during this
compliance test program to calculate heat input values. Copies of these fuel analyses are

contained in Appendix 4 of this report.

Table 8-1. Fuel Analyses Results

FreE TR L GRS Ehlonific VANEGC VI FE RS F R DenRiehE i
_ Natural Gas 1,058 Btu/scf Not applicable
No. 2 Fuel Oil 19,790 Bruw/lb 6.72 lb/gal
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APPENDIX 1 - SUMMARY TABLES

Summary of Initial Compliance Testing Results for NO;, CO, and VOC (Table A-1)
Summary of Initial Compliance Testing Results for Ammonia (Table A-2)
Summary of Operating Levels and Heat Input Rates (Table A-3)




TABLE A-1
. SUMMARY OF INITIAL COMPLIANCE TESTING RESULTS FOR NOx, CO, and VOC

Progress Energy Hines PB3

NOTES:

- Permitled load = 170 MW [ne] pe: lest prolocol.

+ NOx conversion taclor » 1.194 e.07 iscl-ppm NOx

- €O convession faclor = 7.26 e-CB t¥sct-ppm CO

- NOx, 02, and ©O values are corrected for sysiem bias and drifl.

- Ak measired THC ks assumed (0 ba VOC,

» For this padiculat unil and fuel, mathane was usad as the calidalion gas slandard.

Unit 3A - Natural Gas
NOx oz NOx Co co Raw THC [or VOC} | Raw THC for VOC) | Stack Molslure | Rew THC [or VOC) vOC
LOAD RUN NO, DATE TIME M % Of Load {pamd) [Y%d) {ppmd @ 15% 02) | (ppmd} ’.Em 15% O2) [ {ppmw as methane||l {ppmw as carbool {% H2O}Y 23 cprbon! Appmd @ $5% 02}
High {Dase) 1 101905 | 1916-4321 ] 169.4 9.6 301 .77 249 0.65 0.54 1.35 1.35 9.38 1.49 1.23
HERR 101905 | 13461538 | 1707  100.4 285 | 1371 235 087 0.55 0. 0.73 1038 0.0t 067
& 10621135 | 07450845 ~O7_ L 28 | wary | a6 | os0 i 033 ) o4 1 o2t ee _{ _oeas__ | _ o |
FNEFTE Y Lt 100.2 2.83 13.74 2. .57 0.47 0.83 0.83 9,81 0.92 0.76
PERMIT LIMITS [ NINE | ERIK 25 N 10 j 3 SN ] Ablig 2
COMPLIANG E7 JERE R, TR YES k YES i T AT YES
Unit 3B - Natural Gas
NDx 0z NOx co co Raw THC {or VOC] | Raw THC [or VOC| | Stack Molsture | Raw THC [or VOC) voC
DATE TIME MW % Of Load ppmd}) {%d md @) 15% 02} | {ppmd) (ppde 15% Q2) mw 68 methang] lEEﬂw as carbon) {% H20} {ppind as carbon) "._vgmd @ 15% 02)
1011905 | 1116-1321 | 169.2 295 2687 1276 2.2 0.94 o.78 0.93 0.93 9.37 1.03 0.85
1071905 | 1346-1538 | 170.8 1005 .12 13,4 224 088 0.73 1.10 9.66 1.22 1.00
Ao 3 ) Mavos jlsae-2us0)irre, s | 2980 | sees | 202 ) oeo | o008 | 4042 20 ~=84__ 1 __ 03 |
AVERAGE E T 1708 100.5 2.63 13.82 2.13 0.64 0.53 .82
S A R eE S ke PERMIT LIMITS [REENTA 51 LR RIS 25 RENIAY 10
e f‘ﬁﬂ?‘%ﬁﬁﬂ%@ COMPLANCE? | BENIART] [GLINIAR YES [EAa YES
Unit 3A - No. 2 Fuel Qil
NOx Q2 NOx co co Raw THC [ar YOC] | Raw THC [or VOC] | Stack Moisture | Rew THC [or VOC| voc
LOAD RUN NO. OATE TIME Mw % Of Load {ppmd) {%d) {ppmd @ 15% 02} | (ppmd} | {ppmd @ 15% 02) jppmw as methane}| (ppmw as carbon) [% H20) {ppmd as carbon) nid @@ 15% 02
10721705 | 1345-14451 189.5 99.7 10.58 13,56 B.49 0.69 0.55 0.16 0.18 9.40 018 0,14
10/21/05 | 1540-1640| 168.6 99.2 10.04 1359 a.08 0.40 0.32 0.27 0.27 8.80 030 0.24
1912105 | 17051805 890 [ 883 | fagy [ __ @03 _ J o4 [ 037 4 _0m__ 1 _ em _ | _ a4 _ —o0w L o2
el Rt 99,3 10.17 13.50 8.20 0.52 0.42 .25 0,25 9.85 0.28 0.22
] PERMIT LIMITS [ERNIAY URIA 10 20 o =
COMPLIANCE? |EER/AE NIAE YES 5 YES ik f YES ‘
Unit 3B - No. 2 Fusl Ol
NOx oz NOx co co Raw THG [or VOC] | Raw THC for VOG] | Stack Malsture | Raw THC Jor VOC) voc
LOAD RUN NO, DATE TIME MW % Of Load | [ppmd} {%d) {ppmd @ 15% O2) | {ppmd) | {ppmd { 15% O2) mw &% methane] mmw as carbon} {% H20) [gﬂmd a8 carbon} {ppmd @ 15% 02)
High {Base) 1 10122/05 | 0818-0918 | 188.5 99.1 9.86 1352 7.74 0.52 0.42 0.15 0.15 .31 017 0.13
"‘"{“ & f‘g; 2 1022/05 { 0937-1037 [ 166.8 98.1 9.55 13.54 7.66 0.49 039 048 045 0.54 0.50 DAL
el _2 dasater e L tom | wese i e oot o | ew | e e | o | om ]
Y 98.0 9,84 13,53 88 0.45 0.39 0.34 0.34 9.4 0.38 0,30 .
i 2| PERMIT LIMITS h & 10 : 20 AP NTA il AT fiphiss 10
: COMPLIANCE? 3 NIAC YES YES i 3 1 JNIAV BN YES




TABLE A-2

Progress Energy Hines PB3

SUMMARY OF INITIAL COMPLIANCE TESTING RESULTS FOR AMMONIA

Unit 3A - Natural Gas

=l PERMIT LIMITS |3
2] COMPLIANCE? |2

NHJ Flow Rate | NH3 Flow Rate NOx Sampie Volumas | Sample Volumae | NH3 Catch | NH3 Slip NH3 Slip
LOAD DATE MW | % Of Load [(LF) {Iéminy {ppmd @ 15% 032 {dscf) {Hlers} {ug) {ppm) {ppmd @ 15% 02)
1igh {Dase) 101905 | 11151215 169.5 9.7 109.9 3m 2.49 40.448 1145.3 4129 5.10 422
e ) 1D/19/05 | 134514451710 16 1914 a19 2.3 42684 12086 3099 4.56 s
tonans | isssess|v02) vt | | vese L a6 | 23 | _a2es | 2oro | e8| 461 S S
AR D TaE (1102~ o0 1957 326 2.40 478 |
e ERT A SRR | PERMIT LIMITS i 25 i
% St'x =il fosed 4 COMPLIANCE? [ RTA YES
Unit 3B - Natural Gas .
KH3 Flow Rata | NH) Flow Rals NOx Sample Yolume | Sample Volumas | NH3 Cateh | NHD Siip NH3 Slip
LOAD DATE MW | % Of Load {Ibibr) {lblmin} {ppmd & 15% 02} {dscf] {Hters) {ng) ppm} {ppmd @ 15% 02} |
High {Basa) 10nwos | 11151215 | 1691 9.5 1523 2.54 2.21 4413 12407 845 435, 3.60
el 1011905 | 1345-1445 {1714 100.8 144.9 242 224 43,105 12206 2555 2.06 2.44
jonwes ‘5-"5";155 \A700{__ 1000 | _M7E 1 __ 246 | - 225 _ | 42384 L iw04 | 3059 ] 36wy | _ 280
; R X X 43.211 |

Unit 3A - No. 2 Fuel Ol

NH3 Flow Rate

NOTES:

- During compliance tesling, NH3 injeclion rale(s) were at normat, “sulo” condilons.
- N1(3 ship {in ppem} = [{micrograms of MH3 catch / NHII mokecutar waight)] / [{kters of sampia voluma f motar gas constant)]
- NH3 molacular weight = 17 tofb-mol
- Molar gas constant = lilers of ideal gas per mnole of substance = 24,058

- 1dscf = 20.318 Klais

- For Uniis A ana JB white Liing naturel gas, ammonia tes! un #3 was performed during RATA run W3 7 and 8

NH1 Flow Rate NOx Sample Volume | Sample Yoluma | NH3 Calch | NH3 Sllp NH3 Siip
DATE MW | % OfLoad {ththr} {Ibfminy | (pprd @ 15% D2} (dsct} {Hters) [3g) {ppm) {ppmd @ 15% 02)
102105 | 1245-1445{ 1895 99.7 2924 487 8.49 42820 12127 3558 4.16 3.34
102105 | 1540-1640 | 18085 99.2 100.0 5.00 8.08 40.489 11485 a2 4.60 an
Juzips | 1700160511663 | eeo | 2084 | 407 ) 803 | 40765 1 11543 | 3339 ] 400 _=Aan_
P 168.9 9.3 2065 498 0.20 41,061 1171.2 a4z 4.2 .45
S FAFE PERMIT LIMITS NIAZ 10 5
R CERE] COMPLIANCE? {Ex TN/ YES i YES
Unit 3B - No. 2 Fuel Oil
NH3J Flow Rale [ NH) Flow Rala NOx Sample Yolumae | Sample Volums | NH) Catch | NH3 Slip NH3 Slip
LOAD DATE MW [ % OrLoad {Ibthr) {tatmin) {ppmd @ 15% 02) {dact) [ters) {stg) (pom {ppmd @ 15% 02}
High (Base) 10/22/05 | 0818-0018 | 1645 o0.1 3049 5.08 7T 40.182 1137.8 3344 4.18 132
A 16/22105 | 0937-1037 | 166.8 8.4 2042 490 7.86 41.407 11725 3304 4.10 228
4 102205 164.7] _ 980 _ 4 _ 203 N __ &8s | __ 826 __ 1 4250 12000 _ {2t {334 288
i 98.0 209.5 4,99 7.88 3 41.363 $471.2 3193 3.87 310
ﬁ% i Ze73] PeRMIT LiwiTs [ A 10 5
AN Ceb il COMPLIANCE 7 [ BN 2 <o YES ENTA ; YES




TA

BLE A-3

SUMMARY OF OPERATING LEVELS AND HEAT INPUT RATES

Progress Energy Hln\es PB3

Unit 3A - Natural Gas

Gas Fiow| Gas Flow GCV Heat tnput
LOAD RUN NO. DATE TIME MW % Of Load (ksctfh) (hscth) 1 {Btu/scl)| (mmBtu/hr}
1 10/19/05 | 1116-1321 | 160.4 29.6 1666.4 16664.0 1058 1763.7
2 10/19/05 | 1346-1538) 170.7 100.4 1675.7 16757.0 1058 17736
L1020 |orasosas|aza| 1007 | serry | te77ro | tos7 | 17727
e | BN 2] 170.4 100.2 1673.3 16732.7 1058 1770.0
Unit 3B - Natural Gas
Gas Flow| Gas Flow GCv Heat Input
LOQAD RUN NO, DATE TIME MW % Of Load {kschh) {hscih) | {Btulscf}| (mmBiulhr)
10/19/05 | 1116-1321]168.2 89.5 1621.5 16214.7 1058 17156.5
10/19/05 | 1346-1536(170.8 100.5 1657.9 16579.1 1058 17541
10/21/05 | 1930-2030]172.6 101.5 1670.5 16705.0 1057 1765.7
REBEEEERENE 1700 1008 | 16500 | 164996 | 1058 | 37451
Unit 3A - No. 2 Fuel Ol
Oil Flow | Oll Density] GCV Heat Input
DATE TIME MW % Of Load {GPM) {ib/gal} | (Btufib) | (mmBtuthr)
10/21/05 | 1345-14451 169.5 94.7 2131 6.72 19780 1700.4
10/21/05 | 1540-1640| 168.6 99.2 212.4 6.72 19790 1694.8
12!2_1.'05” 1705-1805 _1_§§_.'§_ 99.0 212.0 __&7_2_____1_919_0';_._1_52_1;5__
oy 6.72 19790 | 1695.6
Unit 3B - No. 2 Fuel Qil
Oil Flow | Qll Density| GCV Heat Input
LOAD RUN NQ. DATE TIME MW % Of Load {GPM) {I/gat) | {BtuAb) | (mmBlulhr)
Higl:l (Base) 1 10/22/05 | 0818-0918| 168.5 901 223.2 6.72 19790 1780.8
I : : 5 2 10/22/05 | 0837-1037 | 166.8 68.1 2216 6.72 18780 1768.1
\ 3 10/22/05 | 1101-12011164.7 96.9 219.5 6.72 19780 1751.4
i AVERAGE Bl P egfiS tee7] 980 | 2214 | 672 | foreo | 17868 _

NOIES;

- mmBtuihr (gas) = kschh * (GCVI1.000) -
- mmBiufhr {oll) = [GPM " densily * GCV * 60 minv) / 1,000,000 Biw'mmBtu
- kscih = gas flow in housand slandard cublc feel per haur

- GPM = oil llow in gallans per minute



APPENDIX 8 - TURBINE MANUFACTURER PERFORMANCE CURVES
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9/29/2006

Table B-3. Direct and Indirect Capital Costs for CO Catalyst, Combined- or Simple- Cycle Frame F Combustion Turbine

Cost Component Costs Basis of Cost Component

Direct Capital Costs

CO Associated Equipment $650,428 Vendor Quote

Flue Gas Ductwork $44,505 Vatavauk, 1990

Instrumentation $65,043 10% of SCR Associated Equipment

Sales Tax $39,026 6% of SCR Associated Equipment/Catalyst
Freight $32,521 5% of SCR Associated Equipment/Catalyst

Total Direct Capital Costs (TDCC) $831,523

Direct Installation Costs

Foundation and supports $66,522 8% of TDCC and RCC;0AQPS Cost Control Manual
Handling & Erection $116,413 14% of TDCC and RCC;0AQPS Cost Control Manual
Electrical $33,261 4% of TDCC and RCC;0AQPS Cost Control Manual
Piping 516,630 2% of TDCC and RCC;0AQPS Cost Control Manual
Insulation for ductwork $8,315 1% of TDCC and RCC;0AQPS Cost Control Manual
Painting 58,315 1% of TDCC and RCC;0AQPS Cest Control Manual
Site Preparation $5,000 Engineering Estimate

Buildings $0

Total Direct Installation Costs (TDIC) $254,457

Total Capital Costs ~ $1,085,981 Sum of TDCC, TDIC and RCC

Indirect Costs

Engineering $108,598 10% of Total Capital Costs; OAQPS Cost Control Manual
Construction and Field Expense $54,299 5% of Total Capital Costs; OAQPS Cost Control Manual
Contractor Fees $108,598 10% of Total Capital Costs; OAQPS Cost Control Manual
Start-up $21,720 2% of Total Capital Costs; OAQPS Cost Control Manual
Performance Tests $10,860 1% of Total Capital Costs; OAQPS Coslt Control Manual
Contingencies $32,579 3% of Total Capital Costs; QAQPS Cost Control Manual
Total Indirect Capital Cost (TInDC) $336,654

Total Direct, Indirect and Capital $1,422,634 Sum of TCC and TInCC

Costs (TDICC)




0437649/4/4.2/Appendix 10.1.5/App.B/BARTOW F Class Oxidation Costs Appendix B Tables re2.x1s/CO Cost
9/29/2006

Table B-4. Annualized Cost for CO Catalyst Frame F Combined- of Simple- Cycle Combustion Turbine

Cost Component Cost Basis of Cost Estimate
Diirect Annual Costs
Operating Personnel $6,240 8 hours/weck at §15/hr
Supervision $936 15% of Operating Personnel;OAQPS Cost Control Manual
Catalyst Replacement $131,581 3 year catalyst life; based on Vendor Budget Quotes. Includes Spent Catatyst Credit of $125,000
Inventory Cost 524,668 Capital Recovery (10.98%) for 1/3 catalyst
Contingency $4,903 3% of Direct Annual Costs
Total Direct Annual Costs (TDAC) $168,328
Energy Costs
Heat Rate Penalty $331,675 $9.6/mmBtu add! fuel costs based 0.2% of MW output; EPA, 1993 (Page 6-20)
Total Energy Costs (TDEC) $331,675
Indirect Annual Costs
Overhead $4,306 60% of Operating/Supervision Labor
Property Taxes $14,226 1% of Total Capital Costs
[nsurance $14,226 1% of Total Capital Costs
Annualized Total Direct Capital $156,205 10.98% Capital Recovery Factor of 7% over |5 yrs times sum of TDICC
Total Indirect Annual Costs $188,964
Total Annualized Costs $088,966 Sum of TDAC, TEC and TIAC
Cost Effectiveness $3,956 per ton of CO Removed 174.15 tons/year CO Emissions Removed
$4,048 per ton of Net Emission Reduction




0437649/4/4.2/ Appendix 10.1.5/App.B/BARTOW F Class Oxidation Costs Appendix B Tables re2.x1s/CO Cost

Table B-5. Maximum Potential Incremental Emissions (TPY) with Oxidation Catalyst:Frame F CT

Incremental Emissions (tons/year) of SCR

Pollutants Primary Secondary Total
Particulate 0.13 0.13
Sulfur Dioxide 0.05 0.05
Nitrogen Oxides 230 2.30
Carbon Monoxide -174.2 1.38 -172.8
Volatile Organic Compounds 0.09 0.09
Total: -174.2 3.95 -170.2

Carbon Dioxide (additional from gas finng) 2,188.1 2,188.1
Basis:
Lost Energy (inmBtu/year) 34,549
Secondary Emissions (Ib/mmBtu): Assumes natural gas firing in NOx controlled steam unit.

Particulate 0.0072

Sulfur Dioxide 0.0027

Nitrogen Oxides w/LNB 0.1333

Carbon Monoxide 0.0800

Volatile Organic Compounds 0.0052

Reference: Table 1.4-1 and 1.4-2, AP-42, Version 2/98

9/29/2006



0437649/4/4.2/Appendix 10.1.5/App.B/BARTOW F Class Oxidation Costs Appendix B Tables re2.x1s/CO Comp

Table B-6. Comparison of Alternative BACT Control Technologies with Installing OC in HRSG: Frame F CT

Alternative BACT Control Technologies

DLN Only DLN with OC
Available, Feasible
Technical Assessment Feasible and Demonstrated
Economic Impact *
Capital Costs included $1,422,634
Annualized Costs mcluded $688,966
Cost Effectiveness
CO Removed (per ton of CO) NA $3,956
Environmental Impact b
Total CO (TPY) 194 19
CO Reduction (TPY) NA -173
Net Pollutant Reduction NA -170
Additional Greenhouse Gas (CO2; tons/yr) - 2,188
Energy Impacts ©
Energy Use (kWh/yr) 0 3,372,092
Energy Use (Equivalent Residential Customers/year) 0 281
Energy Use (mmBtu/yr) at 10,000 Btw/kWh 0 34,549
Energy Use (mmcf/yr) at 1,000 Btu/cf for natural gas 0 35

* See Tables B-3 and B-4 for detailed development of capital costs (including recurring costs) and annualized costs.

® See emission data presented in Table B-3.

° Energy impacts are estimated due to the lost energy from heat rate penalty for 8,760 hours per year.

Lost energy is based on 0.2 percent of 192 MW.

9/29/2006
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UNITED MIDWEST, INC.

10678 Widmer
Lenexa, Kansas 66215
PHONE (913} 322-1288 = FAX (913) 322-1277

FAX  sones

928-7684
August 30, 2006

Adam Christenson

Bibb & Associates

8455 Lenaxa Drive

Lenexa, K.ansas 66214 Bartow Project

Adam;

Here are
Emission Data (2 pages) on the 300 HP Clarke / John Deere engine we would use
to power the 2500 GP @ 135 psi pump.
installation & Operation Data (2 pages) on the same engine )
Predicted performance curve on the 10z8x20F pump we would use with the engine
as well as the electric motor. Note that the shutoff pressure of this pump will be
about 160 psi If your suction pressure exceeds 15 psi, please contact me.

The budget price | gave you of $255-260K was based on a job that included two engines
(no electric motor), so was probably about $15K high. .

Call me if you have any questions.

e

Al Brown




JW6EH-UF58

FIRE PUMP DRIVER

EMISSION DATA
EPA NSPS

FOR

meac

6 Cylinders
Four Cycle
Lean Bum
Turbocharged
500 PPM SULFUR #2 DIESEL FUEL
FUEL GRAMS / HP / HR EXHAUST
RPM | BHP™ | GALHR @ o o L
(LJHR) NMHC+NOx CO PM F (°C) (mimin
1760 300 14 {53) 5.62 1.01 0.23 866 (463) 1842 (46)

6081H Base Model Engine Manufactured by John Deere Co.

Notes:

1) Engines are rated al standard conditions of 29.61in. (7521 mm) Hg barometer and
77°F (25° C) inlef air temperalure. (SAE J1349)

2} PM is a measure of tolal particulate matter, including PM 4,.

3) These emissions values have been determined using engine test data with 500 parts

par million (PPM) Sulfur content fuel.

C131880 REV.A
19APROS ACH

CLARKE

FIRE PROTECTION PRODUCTS
3133 EAST KEMPER ROAD
CINCINNATI, OH 45241

PAGE10F 2

Lo F4



Disclaimer

Stationary diesel-fueled compression ignition engines manufactured after July 1, 2006 for
instailations within U.S. are subject to the proposed EPA new source performance standards
(the “NSPS"™), Federal Code of Regulations Title 40 Chapler |, part 60.

The reverse side of this document shows the emissions from this model engine supplied by
Clarke Fire Protection Products (“Clarke™). These emissions valucs are calculated based on
an 1SO 8178 part 4 D! cycle weighted average of actual testing,

Actuz] test data in the field or other information established by the local air districts or the
EPA that show actual emissions from an engine supplicd by Clarke in excess of the NSPS
limitations could indicate a violation of the NSPS and subject the owner and/or operator of
the enginc to penalties under federal law. Although Clarke believes that the engines supplied
by Clarke comply with the NSPS based on the availablc data, for the foregoing reasons.
Clarke cannot, and does not, guarantee that its engines will comply with the NSPS emission
regulations,

. CLARKE MAKES NO WARRANTIES OR GUARANTIES, EXPRESS OR IMPLILED,

INCLUDING ANY WARRANTY OF MERCHANTABILITY, FITNESS FOR A
PARTICULAR PURPOSE OR OTHERWISE, THAT THE ENGINES SUPPLIED BY
CLARKE WILL COMPLY WITH THE NSPS. CLARKE ALSO EXPRESSLY
DISCI.AIMS THAT THE ENGINES SUPPLIED BY CLARKE WILL, IN FACT,
COMPLY WITH THE NSPS. IN NO EVENT SHALI. CLARKE BE LIABLE FOR
SPECIAL, INCIDENTAL OR CONSEQUENTIAL DAMAGES ARISING OUT OF QR IN
CONNECTION WITH THESE TERMS AND CONDITIONS OR THE ENGINES
SUPPLIED BY CLARKE OR FOR INDEMNIFICATION OF BUYER ON ACCOUNT OF
ANY CLAIM ASSERTED AGAINST BUYER. OR FOR ANY OTHER DAMAGE OF
ANY KIND, WHETHER DIRECT OR INDIRECT, IF THE ENGINES SUPPLIED BY
CLLARKE DO NOT COMPLY WITH THE NSPS.

8 lune 2006
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CLARKE

wid

[t o L | = 20

JW6H-UF58

Fire Protection Products

INSTALLATION & OPERATION DATA

~-gsasle Engjne Description

Engine ManuFaCtUREr. ... .. nei i

[QPHIOM TYP 10 ve e cerrvrestimmees cmssserat s st et e e et s :

Number of Cylinders............

Bore and Stroke - m(mm)
.. 496 (B.1)
v 16711

Displacement - in. (L)
Compression Ratio .
Valves per cylinder -

Engine Type...

Agpirgtion... -

Firing Order (CW Flotatuan)

Charge Air Cooling Type...

Rotation (Viewed from Front) - Clockwnse

Counter-Clockmse

Intal-:e
Exhaust
Combustion System

... John Deere Co,

Compression (Diesel)

4.56 (118) x 5.06 {129)

=1

1

..... Direct injection
v In-Line, 4 Stroke Cycle

..... Turbocharged
verenens 1-5-3-8-2-4
....... Raw Water Cooled
wonn. Standard

Engine Crankcase Vent BysSteM. ..o viisminisims e eee oo

Installation Drawing... ...

Cooling System

Engine HyO Heat -Btu/sec. (kW)........coooiiiiiiiiinnn e
Engine Radiated Heat - BIwSee. (kW) ... oo e

Heat Exchanger Minimium Flow

60°F (15°C) Raw H,0 - gal/min. {L/min.}.........

95°F (35°C) Raw H,Q ~ gal/min. (L/min.)....,

Heat Exchanger Maximum Cooling HzQ

.....................................

Inlet Pressurz - bar (th.fin.%) (kPa)... e

Flow = gal.fmin (U'min.}... .
Thermostat, Startto Cpen - "F (“C)
Fully Opened - °F (°C)...

Electric System - DC

System Voltage (Nominal)...................coinnne

Battery Capacity for Ambients Above 32°F (0°C})

Voltage (Norinal)...............ccoeeciivivinen

Qty. per Battery Bank...............

SAE SIZ8 PBI JS37......... .. .1 ocoosoeeeee s res e oo
CCA @ O%F (187 ...t eevererati e v sen e cre s e e e e
Reserve Capacity -Minutes. ...

Battery Cable Circuit*, Max Resistance - ohm...
Battery Cabla Minimum Size

0-1200n, Circuit® Length........ccoiriiii e e e e
121 -180in. Circuit® Length... ..o e

161 - 200 in. Circutit” Lenhgth...... ...

ChArging AILBIBLOF OULBUL - AMIP. ... cvcrosmsssesevsoesesemcsenneesesesrrerossesson
Starter Cranking Amps - @ B0°F (15°C)..............

Nct Available

.Open
... D-495

1760
131 (138)
32 (34)

35(132)
39 (146)

4 (60) (400)

on.....80 (302)
..180 (82)

......................................

.....................................

Engine Coalant Capacity - h (L).....ovovvr i verveieceeeesine e cees e e e,
Coolant Pressure Cap = IANZIKPE)... ..o e e e i e e
Maximum Engine Hz0 Temperature - "F ("C)...oco oo v aeia e

Minimum Engine H,0 Temperature - °F ("C).................

23 (22)

..10(89)
200 (93)
.. 160 (71)

12

12

2
. 80-900
..S00

430

... 0.0017

...................................

..00
.. 000
.... 0000

*Positive and Negatwe Cabfas Combined Length

NOTE: This engine is Intendend For Indoor installation Or In A Weatharproof Enclosure.

(Continued)
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CLARKE

Fire Protection Products

JWEH-UF58
INSTALLATION & OPERATION DATA (Continued)

" —Exhaust System 1760
Exhaust FIow = ft 2ain. (M) vt 1842 (46)
Exhaust Temperature - °F (*C}... e e eiae e e et aar oo r e caer. BO5 (483}
MaxumumAllowablc:BackPressure in. HZO(kPa) . 2B (6.6)
Minimum Exhaust Pipe Dia. - m(mm)" 6 (152)

Fuel System
Fue! Consumption - gal/he, (LAF).....ec i et 14 (63)

Fuel Return - gal./hr. {L/hr)... T TUUPRUTUPPOUPRUTURR - it ¥ V. T
Total Supply Fuel Flow - gal. !hr(LIhr) e e ati e e e ens e ees 78,5 {200)
Fuel Preasure - Ib./in.2 (kPa)... 25—35(172241)
Minimum Line Size - Supply - in. (mm)*" etr vt e e en s o 30 Seh. 40 - Black
Minimum Line Siz& - Return = in, (Mm) ™. oo e i e .37 Sch. 40 - Black
Maximum Allowable Fuel Pump Suction

With Clean Fllter - in. H,0 (mH,0)... . 31 (0.8)
Maximum Allowabla Fuel Head above Fuel pump. Supply or Retrun ﬁ(m).. 9(2.7)
Fugl Filter MICTOn SIz... ... .ooovvveeee e v siis e e e s srer e e enien e i B

Heator System
e B L L i L= L= FEOR OO PP PRSP - +- 1= -+
Wattage (Nominal). .. et e i e raaeee s e eenn s ensasnianrsge e oo 2000
Voltage - AC, 1P, . 230 (+5%, -10%)
Optional Voltage - AC ‘IP reereertrerenarrres eeeee e ineirerenne i enre e eneee - 115 (8%, -10%)
Lube Qil Heater Wattage
{Required Option When Ambient is Below 40°F (4°C}........................ 150

““induction tem
Air Cleaner Type... . rrreiattt e ne aseeeeane e e ee e INdoors Service Only - Washable
Air Intake Restnmn Max:mum Umit
Dirty Air Cleaner = in. Hyl (KPa).........c.oveveecoeeceeeierecee e ciresirerne e 14 {3.5)
Clean Air Cleaner - in. Ha0 (kPa)........ocoooo oo 8{1.5)

Engine Air Flow - ft.5min. (M min.).. ..o viieeie oot e 682 (20)
Maximum Allowable Temperature (Air To Engine Inlet) - °F (*CY*™*............... 130 (54)

Lubrication System
Oil Pressure - Nomal = AN (KPA)..... e ceeeeee oo eeeversseneee oo 30-55 (207-379)
In Pan Oift TemMperature - °F (*Clo.cvvirieieee oo ceoeeeeeeeviersessrie e arenane- 190-220 (88-104)
Oil Pan Capacity - High = Gt (L) o.vovemreer e seiriene vevers s esres coses e ens 32 (30)
Total Ol Capacity with Filter - qb. (L) .. ... o e . 34 (32)

Parformance .
BMEP - Ib.fin.2 (kFa).., SO i - Vi §
Piston Speed - ft./min, (mlmln) rer et reerentersnaaeaaeenrnreeneeeeres 1484 (452)
Mechanical Noise - dB(A)@1M C131482
Power Curve,. C131311

* Based On Nomingl System. Flow Analysis Mus!t Be Done To Assure Adherance To System Limitations.
{Minimum Exhausf pipe Diameler is basad on 15 feet of pipe, one elbow, and a silencer
pressure drop no greter than one half the max, allowatle back pressure.)

R ** Review For Power Deration if Air Enlering Engine Exceeds *77F (25°C)
C1313B4 rev B
MJD JUNOS
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AIR MODELING ANALYSIS



September 2006 053-9576

TABLE 18-1
SUMMARY OF PM,;, EMITTING FACILITIES CONSIDERED IN THE AAQS AND PSD CLASS I1 INCREMENT CONSUMPTION ANALYSES

Maximum Q. (TPY)
UTM Coordinates Relative to the Bartow Plant” PM Emission Include in
Plant Facility East North X Y Direction  Distance Emissions Threshold * Modeling
ID Name County {km} (km) {km} (km} (deg.) {km) {TPY) Dist x 20 Analysis 7
Modeling Area ©
1030117 Pineltas Co. Resource Recovery Facility Pinellas 335.2 3084.1 -1.2 1.5 282 7.4 657.0 147 Yes
Screening Area’
1030012 Progress Energy- Higgins Plant Pinellas 336.5 3098.4 -59 15.8 340 169 1,259.8 337 Yes
(570038 TECQO, Hookers Point Hillsborough 358.0 3091.0 15.6 84 62 177 1,536.4 354 Yes
0570040 TECO Bayside Power Station Hillsborough 360.1 3087.5 17.7 4.9 75 18.4 5,267.0 367 Yes
0570094 Mosaic - Big Bend Terminal Hillsborough 361.0 3076.2 18.6 -6.4 109 19.7 10.0 393 Yes *
0570427 Mckay Bay Refuse-To-Energy Facility Hillsborough 360.2 30%2.2 17.3 9.6 62 20.2 172.2 405 Yes *
0570008 Mosaic Riverview Facility Hillsbarough 362.9 30825 20.5 0.1 90 20.5 328.8 410 Yes *
0570039 TECO, Big Bend Station Hillsborough 361.9 3075.0 19.5 -1.6 1L 209 59420 419 Yes
0570263 Hillsborough Cty. RRF Hillsborough 368.2 3092.7 25.8 10.1 69 71 92.0 554 Yes *
Imx - Agrico Co. {Pierce) 404.1 3079.0 -16.7 -24.3 214 29.5 -311.4 590 Yes *
0810010 FPL - Manatee Power Plant Manatce 3672 3054.2 249 -28.4 13 37.8 9.471.8 755 Yes
Stauffer Tarpon Springs Pinellas 3256 LRI -16.8 34 334 380 -455.3 760 Yes .
10t0017 Anclote Power Plant Pasco 3274 31207 -15.0 38.1 339 40.9 5.490.0 RIS Yes
* The location of the Progress Encrgy Bartow plant in UTM Coordinates: East 342.4 km

North 3082.6 km
Bascd on the North Carolina Screening Threshold method, a background facility is included in the medeling analysis if the facility is within the screening area and ils emission raie is greater
than the product of "Distance x 207,
The "Modeling Arca” for the project is estimated to be 10.0 km. Pollutant concentrations were predicted in this area.

The ~Screening Area® is the area beyond the modeting area in which background sources were considered for modeling and extended ous ta 40 km from the plant.

* Additional facilities were modeled siace the maximum PM g impacts due o the project alone were relatively close to the 24-hour average PSD Class 11 increment.
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TABLE 18-2
SUMMARY OF SO, EMITTING FACILITIES CONSIDERED IN THE AAQS AND PSD CLASS Il INCREMENT CONSUMPTION ANALYSES
Maximum Q. (TPY)

UTM Coordinates Relative to the Bartow Plant® 50, Emission Include in

Plant Facility East North X Y Direction  Distance Emissions Threshold * Modeling

D Name County {km) (km) (km) (km) (deg.) {km) (TPY) Dist x 20 Analysis ?

Modeling Area
0570028 Mationat Gypsum Co. Hillsborough 3488 3,082.7 6.4 01 89 6.4 L5E.6 StA Yes
1030117 Pinellas Co. Resource Recovery Facility Pinellas 335.2 3,084.1 -1.2 1.5 282 14 22350 StA Yes
Screening Area 4
1030013 Progress Energy Florida, Inc. - Bayboro Pingllas 338.8 3,071.3 36 -11.3 198 119 6.848.0 37 Yes
0570041 Florida Health Sciences Crr, Inc Hillsborough 356.4 3,091.0 140 84 59 16.3 589 127 No
1030026 R.E. Purcell Construction Co., Inc. Pinellas 326.2 30869 -16.2 4.3 285 168 74.7 135 No
0570286 Tampa Bay Shipbuilding & Repair Company Hillsborough 358.0 1,089.0 15.6 6.4 68 16.9 120 137 No
1030012 Progress Energy Florida - Higgins Pinellas 336.5 30984 -5.9 15.8 340 16.9 24.803.7 137 Yes
0570089 St. Joseph's Hospital Hillsborough 3533 30959 10.9 133 39 17.2 14.5 144 No
0570038 TECO, Hookers Point Hillsborough 358.0 30910 15.6 X 62 17.7 LG 154 No
0571280 Tarmac Anerica, LLC Hillsborough 159.9 3,087.8 17.5 52 73 183 219 166 No
0571209 Apac-Southeast, Ine Central Florida Div. Hillsborough 3599 3,088.1 17.5 55 73 18.3 58.5 166 No
0570040 Tampa Electric Company - Bayside Power Station Hillsbarough 360.1 3,087.5 17.7 49 75 18.4 496.1 167 Yes
0570080 Marathon Ashland Petroleum Lic Hillsborough 359.5 30917 17.1 9.1 62 9.4 352 187 No
0570127 MecKay Bay Refuse-To-Energy Facility Hillsberough 360.2 30922 17.8 96 62 0.2 1560 205 No
0570008 Mosaic Fertilizer, LLC - Riverview Hillsberough 3629 3.082.5 20.5 0.1 90 20.5 6,506.1 210 Yes
0570039 Tampa Electric Company - Big Bend Hillsborough 619 3.075.0 19.5 -1.6 111 209 64,1715 219 Yes
4571242 New Nge, Ine.. D/B/A National Gypsum Com Hillsboreugh 3647 3.075.6 223 -1.0 107 234 79.0 267 No
9570057 Enviro Focus Technologies, LLC Hillsborough 364.0 30935 216 10.9 63 24.2 1.015.0 284 Yes
0570223 Apac-Southeasy, Inc Central Florida Div. Hillsborough 364.0 3.098.1 216 155 54 26.6 80.0 332 No
0810024 FPL - Port Manatee Qit Storage Facility Manatee 3491 3.056.5 6.7 -26.1 166 26.9 145.1 339 No
0570261 Hillsborough Cty. Resource Recovery Fac. Hillsborough 368.2 3,090.7 25.8 10.1 69 277 431.7 354 Yes
0571279 Florida Gas Transmission Company Hillsborough A72.2 3,1024 29.8 19.8 56 3158 14.9 515 No
1010027 Ajax Paving Industries, Inc. Pasco 3422 3,119.2 0.2 36.6 360 6.6 18.0 532 No
1010041 Apac- Sowheast, Inc., Central Fl. Div Pasco 3407 31195 -1.7 36.9 357 369 157.7 539 Ne
1030044 Suncoast Paving, Inc. Pinellas 327.1 31167 -147 341 37 3Tt 7.4 542 No
0570076 Apac Southeast, Inc. - Central Fi. [hiv. Hilisborough 3721 3,105.4 207 228 52 374 Lt 549 No
0810010 Florida Power & Light - Manatee Manalec 367.3 3,054.2 249 -28.4 139 378 83,5426 555 Yes
1010017 Pragress Energy Florida, Inc. - Anclote Power Plant Pasco 3274 3,120.7 -15.0 381 339 40.9 120.811.0 618 Yes
* The location of the Progress Energy Bartow plaat in UTM Coordinaes: East 3424 km
North 30826 km

L3

<

d

Based on the North Carolina Screening Threshold method. a background facility is included in the modeling analysis if the facility is within the screening area and ils emission rate is greater

than the product of "Distance x 20",
The "Modeling Area™ for the project is estimaled to be

10.0 km. Pollutant concentrations were predicted in this area.

The “Screening Area” is the area beyond the modeling area in which background sources were considered for modeling and extended out to 40 km from the plant.
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TABLE 18-
SUMMARY OF NO, EMITTING FACILITIES CONSIDERED IN THE AAQS AND PSD CLASS [T INCREMENT CONSUMPTION ANALYSES
Maximum Q,(TPY)

UTM Coordinates Relative to the Bartow Plant® NOx Emission Include in

Plant Facility East North X Y Direction Distance Emlssions Threshald * Modeling

1D Name Coonty {km) (km) (km) {km} (deg.) {km) {TPY) Dist x 20 Analysis ?

Modeling Arca©
0570028  National Gypsum Co. Hillsborough 348.8 3.082.7 6.4 0.1 89.2 6.4 160 SIA Yes
1030117 Pinellas Co. Resource Recovery Facility Pinetlas 3352 3084.1 -1.2 1.5 282 7.4 2,697 SIA Yes
Screening Area ‘
1030013 Progress Energy- Bayboro Plant Pinellas 31388 30713 -3.6 183 191.7 1.9 3.838 37 Yes
1030042 Progress Energy- Higgins Plant Pinellas 31365 3098.4 5.9 158 340 16.9 4,049 137 Yes
0570038 TECO. Hookers Point Hillsborough 1580 3091.0 15.6 84 62 7.7 582 154 Yes
0570040  TECO Bayside Power Station Hillsborough 360.1 3087.5 17.7 4.9 75 184 708 167 Yes
0570442 Gulf Marine Repair Corp. Hillskorough 360.3 30919 179 9.3 62.5 202 127 203 Na
05790427 Mckay Bay Refuse-To-Energy Facility Hillsborough 360.2 30922 17.8 9.6 62 202 679 205 Yes
0570008 Mosaic Riverview Facility Hillsborough 629 30825 20.5 0.1 90 205 33 210 Yes
0570039  TECO, Big Bend Station Hillsborough 3619 3075.0 19.5 -1.6 It 209 82,622 219 Yes
0570029  Kinder Morgan Pont Sutton Terminal Hillsborough 3625 3,089.0 20.1 6.4 723 211 302 222 Yes
0810002 Piney Point Phosphates, Inc. Manatee 349.7 3,057.3 7.3 -25.3 164.0 26.3 169 326 No
0570261 Hillsborough Cty. RRF Hillsberough 168.2 3092.7 258 10,1 69 217 768 354 Yes
0570076  Della Asphalt Hillsborough 372 30054 29.7 22.8 525 374 192 549 No
0Bt0010 FPL - Manatee Power Plant Manatec 367.3 3054.2 249 -284 139 37.8 23.146 555 Yes
1010017 Anclate Power Plant Pasco 1274 31207 -15.0 381 339 40.9 13,469 618 Yes
*  The location of the Progress Energy Bartow plant in UTM Coordinates: East 3424 km
North 3082.6 km

than the product of "Distance x 20"

The “Modeling Area” for the project is estimated 1o be

Tab18-3 & A-J PE Barow_NOx inventory2.ds

10.0 km. Pollutant concentrations were predicted in this area.
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The "Screcning Area” is the area beyond the modeling area in which background sources were considered for modeling and extended out te 40 km (rom the plant.

Based on the North Carolina Screening Threshold method, a background facility is included in the modeling analysis if the facility is within the screening arca and its emission rate is grearer



September 2006 053-9576
TABLE 18-4
SUMMARY OF MAXIMUM MEASURED PM10, SO2, AND NO, CONCENTRATIONS OBSERVED FROM REPRESENTATIVE MONITORING STATIONS,
2004 THROUGH 2005 FOR THE BARTOW POWER PLANT PROJECT
3-Hour 24-Hour Annual

Measurerent Period 2nd 2nd

AIRS No. County Location Year Months Units Highest Highest Highest Highest Average

PM,, Florida AAQS pg/m? NA NA NA 150 50

12-103-0012 Pinellas St. Petersburg 2005 Jan-Dec pg/m® NA NA 55 54 233
2004 Jan-Dec pg/m® NA NA 133 80 94

12-103-0018 Pinellas St. Petersburg 2005 Jan-Dec pgim? NA NA 30 27 16.2
2004 Jan-Dec pgfm? NA NA M 30 18.5

Sulfur dioxide Florida AAQS ppm NA 0.5 NA 0.1 0.02

12-103-3002 Pinellas Pinellas Park 2005 Jan-Dec ppm 0.041 0.038 0014 0013 0.0020
2004 Jan-Dec ppm 0.036 0.034 0.012 0.010 0.0019
2005 Jan-Dec pg/m? 107 99 a7 34 5
2004 Jan-Dec pg/m? 94 89 31 26 5

12-103-0018 Pinellas St. Petersburg 2005 Jan-Dec ppm 0.075 0.059 0.032 0.024 0.0031
2004 Jan-Dec ppm 103 0.102 0.036 0.033 ¢.0045
2005 Jan-Dec pglm?* 196 154 84 63 8
2004 Jan-Dec ug/m? 269 267 94 86 12

Nitrogen dioxide Florida AAQS NA NA NA NA 0.05

12-103-0018 Pincllas St. Petersburg 2005 Jan-Dec ppm NA NA NA NA 0.0082
2004 Jan-Dec ppm NA NA NA NA 0.00%0
2005 Jan-Dec pg/m? NA NA NA NA 15
2004 Jan-Dec pg/m? NA NA NA NA 17

Note: NA = not applicable.
AAQS = ambient air quality standard.

Source:EPA Aerametric Information Retrieval System, Air Quality Subsystem, Quick Look Reports, Florida: 2004 and 2005.

Tabl8-4 PE Bartew Airmonl.xls
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TABLE 18-5
SUMMARY OF MAXIMUM POLLUTANT CONCENTRATIONS PREDICTED FOR THE PROJECT PHASE 2
WITH AAQS SOURCES COMPARED TO THE AAQS
Maximum Predicted
Concentration (ugjml) Time Period AAQS
Averaging Modcled
Pollutant Time Rank Sources " Background ¢ Total {YYMMDDHH} {ug/m®)
PMq Annual Highest 214 294 35 1123124 50
2.09 204 35 2123124
1.81 294 12 3123124
1.85 294 312 4123134
223 294 31.6 5123124
24-Hour HSH i8.2 ] 98.2 1110524 150
17.6 80 971.6 2030124
19.0 B0 $9.0 3110924
274 BO 107.4 4092524
18.8 8O 98.8 5071024
50, Annugal Highest 211 5 26.1 1123124 60
23.5 5 28.5 2123124
21.0 5 26.0 3123124
21.0 5 26.0 4123124
19.2 5 242 5123124
24-Hour HSH 124 86 210 1922324 260
128 86 214 2092524
11 86 197 3083024
137 86 223 4030924
116 86 202 5031524
3-Hour HSH 464 267 731 1072809 £.300
409 267 676 2021824
456 267 723 3060509
405 267 672 4051321
364 267 631 5033009
NO, Annual Highest " 7.7 17 24.7 1123124 100
1.7 17 247 2123124
6.0 17 23.6 3123124
7.0 17 240 4123124
78 17 24.8 5123124

Note: NA= not applicable
HSH= highest, second highest

* Phase 2 includes four CTs operaling in combined cycle mode and one CT operating in simple cycle mode, with five gas-fired gas heaters

and an auxilliary boiler. All CTs are oil-fired.

* NO, concentration based on NO, to NO; conversion rate of 75%.

‘ Background concentrations are concentrations estimated for sources not explicilly modeled.
Bascd on air monitoring data coliected by the FDEP in Pinellas County from 2004 10 2005. For annual averaging period, the
highest measured concentration was used. For the short-term averaging periods, the overall second-highest concentration was used.

Tab18-546 PE Bartow Awrlmpacis3 SAM AQSPSD.xls
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TABLE 18-6
SUMMARY OF MAXIMUM POLLUTANT CONCENTRATIONS PREDICTED FOR THE PROJECT PHASE 2
WITH PSD SOURCES COMPARED TO THE EPA PSD CLASS I1 INCREMENTS

Maximum Predicted PS50 Class 1
Concentration (ug/m’) Time Period Increment
Pollutant Averuging Time Rank Phase 2 Only PSD Sources (YYMMDDHH) (ug/m®)
PM; Annual Highest 1.78 0.22 1123124 17
1.70 0.22 2823124
1.42 0.26 3123124
1.49 0.26 4123124
1.80 0.32 5123124
24-Hour HSH 182 14.8 1630524 30
17.3 140 2040724
18.9 1.7 3112824
212 24.3 4050524
18.4 18.4 5071024
50, Annual Highest 1.86 0.0 1123124 20
1.77 0.0 2123124
1.42 0.0 3123124
1.56 0.0 4123124
1.94 0.0 5123124
24-Hour HSH 25.2 27.6 1091424 9l
204 36.1 2111324
239 349 3102224
321 305 4011024
26.7 333 5100424
3-Hour HSH 56.5 92.1 j051521 512
66.9 83.1 2070724
534 933 3042221
81.6 854 4070118
84.2 90.3 5032712
NO. Annual Highest . 502 20 1123124 25
4.75 1.5 2123124
wn 1.4 3123124
4.18 1.6 4123124
5.27 2.5 5123124

Note: NA= not applicable
HSH= highest, second highest

* Phase 2 includes four CTs operating in combined cycie mode and one CT operating in simple cycie mode, with five gas-fired gas beaters

and an auxillary boiler. All CTs are oil-fired.
® NO, concentration based on NO, to NG, conversion rate of 75%.
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TABLE A1
DETAILED STACK, OPERATING, AND PM,, EMISSIONS FOR SOURCES INCLUDED IN THE AIR MODELING ANALYSES FOR THE BARTOW FOWER PLANT
UTM Locatlon Siack Parnmeters P, Emisslon PSD Modeled in
Facility Fucility Nume AERMOD X ¥ Height Dlameler Temperatare ¥elocHy Rate Sourre? PSD
i Exnbssbon Unit Description EUID 1D Nume ml (m} L] - ] - F K s i Hhr ¢ (EXPACON) AAQS Class 11
1030117 PINELLAS CO. RESOURCE RECOVERY FACIUTY
Municipal Ewkste Combusior Uni | 1 PNRRFI 335,200 3.084.100 163 Sir3 L& 159 70 405 na ne 144 184 coN Yo Yes
Municipal Ewas¢ Comtrusiof Unil 2 1 PNRRF1 315200 3.084.100 165 50.3 s 259 70 405 4 2R lad 8 CON Yes Yeu
Municipal Ewnsic Combustar Unat 3 3 PNRRF} 335300 3.084.100 16% 503 s 239 270 405 A pa¥ ] 1.4 18 CON Yo Yeu
Municipal Ewasie Cormbustor Unais | - 3 1-3 PNRRF13 3)5.200  3.084.100 155 503 X 159 7 405 4 2LE 432 EXT] CON Yes Yeu
1030012 Frogren Energy Florida - Higgms.
FFFSG-5G | ¢Phase T Acid Rain Unin) 1 FPCHICH 336500 1098400 1 EEKiC) 125 14t 30 28 g 34 ] 43 690 NO Yes No
FFFSG-5G 1 ¢Phase It, Acid Rain Unit) 2 FPCHIGY 336,300 1,098,400 174 53H 125 RE ] g 418 210 L&) 513 639 NO Yes No
FFFSG-5G 1 (Phase (1, Acid Rain Uni 3 FPCHIG) 116300 1.098.400 14 53 125 k2] ne 428 pi] B.23 M 690 NO Yey No
FPFSG-5G 1- 3 (Phase B Acid Rain Uinis) 1-3 FPCHIGI3 3316500 3.008.400 174 5304 128 18l LT+ 428 270 B3 1619 2040 NO Yeu Ko
Combusion Turbwne Peaking Laie-CTP ¢ 4 FPCHIGH 336,500 3.098.400 15 1676 15l 460 850 ki) 9”1 138 0.6 TH KO Yo No
Combusiion Tiarbine Peaking Unit-CTP 2 5 FPCHIGS 36300 3.098.400 53 16.76 (LAY 460 350 il 931 338 2018 2.54 KO Yer Ko
Combusiton Turbine Peaking Unit-CTP 3 L] FPCHIGS 3363500 3098400 3 1676 151 460 150 ) %31 a8 2247 23 NO Yex Ko
Combusion Turbne Peaking Unit-CTP 4 7 FPCHIGT 116500 1.094.400 pa] 1476 13.1 4.60 850 28 91 e B 147 n KO Yey Na
s ion Turbine Peaking Uinits - CTF L - 4 4-1 FPCHIGHY 138,500 3,098,400 35 16.26 [EX] 4.60 150 ne 51 838 153 10.14 NO Yes Na
0570038 TECD. Hookers Pont NOTE: QRIGINAL STACK PARAMETERS DO NOT MATCH NOX INVENTORY DATA- USED NOX PARAMETERS
Bokler 91 L TECOHKI 8000 1091000 180 851 1.2 14 pol) i T4 12 -373 -4.70 EXP No Yeu
Boiler #3 2 TECOHK2 158,000 ).081.000 180 853 13 14 Mé 448 TA4 n1 -373 <10 EXP No Yis
Boiler #5 5 TECOHKS 358.000  1,041.000 180 853 112 34 pol] 48 A4 2.7 -76.3 -+&1 EXP No Yeu
Boilcrs A1, 42, & #3 1.2.% TECOHK IS 338,000  1.041.000 180 [EE] [TK] LEZ] 356 453 810 250 -150.9 -19.0 EXP No Yes
Baoilar #3 k) TECOHK} 35R.000  3.091.000 120 85 .l 34 344 448 T44 27 -5La -6.48 EXP No Yo
Boiler #4 4 TECOHKS J58.000  3.091.000 180 51 ElLY 34 346 443 44 227 -5L4 448 EXP No Yo
Bolrs #3 & &4 3-4 TECOHKM 358.000  1.091.000 230 [1N] 120 366 3 445 627 19.1 -1028 -1390 EXP No Yes
250 B33 1LY 34 P} £y ] Tid b2
Boilet #6 L] TECOHKS 353,000 3.091,000 250 B53 94 187 p). 438 752 129 573 -1116 EXP Ne Yer
M0 Caserpillar XQ2000 Power Modukey B-37 TECOHKPM. 353,000 X.091.000 10 30 or (15 804 T4 4310 M08 15 09s CON Y Yes
0570040 TECQ. Bayside Power Station
Unit #1 125 MW Coal Fired Boiler with Steam Generator [} TECGBAL 360,100 1,082,500 i %601 121 169 o2 423 2 8B.00 -126.0 -1588 EXPF No Yes
Unit #2 125 MW Coal Firrd Boiler wnth Sveam Generalor 2 TECOBAZ 360,100 1.062.500 s 9608 12 369 L1122 41 92 b 30 -1260 -1582 EXP No Yer
Unit #3 180 MW Coal Fired Boiler with Steam Generator 3 TECOBAY 360,100 31082500 N3 %ot 1 69 32 423 92 p11i0] 1600 -20.14 EXP No Yes
Unit #4 ] £ MW Coal Fired Bosler wath Sieam Generator 4 TECOBA4 360,100 1082500 5 9.0t 151 1.69 M2 41 2 B -1860 -2389 EXP No Yes
Units #1 - #4 Coal Fired Boilers with Sicam Generators 1-4 TECOBA14 360,100 3.087.500 s 950 [ 369 302 42 ) 280 ~600.0 -15.80 EXF No Yes
315 96.01 12.1 3469 3oz 423 91 B0
Unn #5 219 MW Coal Fired Boiker with Sicam Generator 5 TECQOBAS 360,100 1087500 s 2601 1486 4.45 m 424 %40 .2 -2280 -1 EXP No Yes
LIET 1] 121 389 30 423 92 M
Umil #6 414 MW Coal Fired Bouler with Siezm Generaios & TECOBAS 360190 J.O8T.500 s .0 174 536 Ry 433 L1} M7 3800 758 EXP No Yes
14 M% Gas-Frred Turhine 7 TECOBA? 350100 1.0B7.300 13 1047 1 335 ioL0 216 926 mn 1210 -13.37 EXP No Ved
Economizey Ash Silo 9 TECOBA9 160100 }.087.300 7 2195 07 011 550 450 as tae6? A4 002 EXP No Yes
Flyash Sabe No. | For Units 5 & 6 16 TECOBAIO 360,100 1087500 107 161 10 0.30 350 450 » 30.18 -k.20 D15 EXP No Yo
Fly Ash Sito No. 2 Units 1-4 1L TECOBA |1 360,100 1087500 14 M.70 pL:] 0.6% 350 450 9 1798 290 037 EXP No Yer
T TECOBAT 360,000 JoEr 50 I 106Y 33 1370 815 15 BN C136.2 REL]] EXP No Vs
Una 1 Coal Bunker W/Roso-Clane ¥ TECOBALY 360,100 }.087.500 175 1M 1.7 0.52 5 299 70 21 -0.19 -0.02 EXP No Yes
Unx 2 Coal Bunker W/Roto-Clane 14 TECOBAI4 360.100 1087300 175 hER ) 17 052 T® %9 70 M -0.19 -0.02 EXP No Yey
Unit 3 Coat Bunker W/Roto-Clone 15 TECQHAIS 360,100 3087300 175 51 1.7 a5 k] ki 0 M 019 002 EXFP Na Yes
Unit 4 Coal Punker W/Rkow-Clone 16 TECOBALS 350,100 3.087.500 13 RESC) 1.7 .52 ki) % 0 210 018 -002 EXP Na Yes
Uen $ Coal Bunker W/Roto-Clone t7 TEQOBAI? 350,100 3.087.300 173 BM LT Q.52 78 m 0 LM 019 002 EXP No Yes
Uit 6 Coal Bunker WiRoto-Clone 113 TECOBAIS 360.100  L.OBT.S00 175 3 L7 0.52 78 9 70 2L 019 002 EXP No Yer
Wais | - & Coal Bunkers WRoso-Clones |-& TECOBAX 360,100 V0%7.500 175 55 (k] 0.5 k] i W 21 -1.1 0.4 EXP No Yes
Bayside Uaic 1A - 170 MW combaned cycle pas nerbanc b TECOBAX 360,100 3087500 150 4532 9 i 0 378 603 144 155 143 CON et Yes
Bayside Unic 1B - 170 MW combined cycle gau urbine n TECOBA2I 360,100 3087500 150 4572 9 59 20 3 603 184 153 145 CON Yo Yes
Bayside Unit 1C - 170 MW combined cycle gas mrbine b TECODA2Z 160,100  1.087,500 130 4572 19 m 20 m 60.5 184 155 1.4 CON Yes Yes
Bayside Unit 24 - 170 MW combined cycle gas turhine 2] TECONA2Y 360,100 3.087.500 150 4572 19 51 10 3 0.5 1544 115 L43 CON Yes Yes
Bayside Linit 2B - 170 MW combuined cycle gas turbanc b2l TECOBAL4 0100 3081500 130 LN H 19 i 220 M 60.5 1844 13 L% CoN Ya Yeu
Bayside Unit 2C - 170 MW comibuned cycle gas turbime 25 TECOBATS 350100 3.0RT.500 150 “n 9 m 0 e 05 1844 s 143 coN Yes Yes

Taorh 14 &1 ML Savon_PU nvenor? . Golder Aswocisies Paga 1ol 4
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TABLE A-1
DETAILED STACK, GPERATING. AND PM,, EMISSIONS FOR SQOURCES INCLUDED IN THE ATR MOPELING ANALYSES FOR THE BARYOW POWER PLANT
UTM Location Siack Parameicrs PM,, Emission PSD Modeled in
Facllity Facitihy Name AERMOD X Y Helght Diseeter Tewiperature Yelochy Rate Soorce? PSD
m Fatupon Liaid Descrigiion EUID 1T Narme tm) imd ™ L3 " F K L] mh Mwhr g (EXPICON) AAQS Class it
Bayside Unit 2 - | 70 MW combined cycle gos turbine 2% TECOBA 360,100 1.087.300 150 451 19 579 20 e 805 1844 LS 448 CON Yes Yes
Bayside Umis VA B.C & 2AB.C.D - 170 MW combined cyche a3 turbines 1-6 TECOBRAIX 360100  1.047.500 130 457 19.0 59 120 A78 605 18 &4 80.5 1044 CON Yes Yes
Q570094 Meraic - Big Bend Tevminal
Shipping Terminal intuemng/Transier Poine 81 1 MOSBBTL 360000 ).076200 M 1o 1.3 G 46 95 358 430 [ER] b2 013 CON Yes Yes
Shipping Terminal Ougoing Transfer Point #2 2 AMOSBBT? 361.00¢ 3076200 23 16 [ 040 93 308 MO (LK) 07 0.09 CON Vet Yes
Shipping Terminal Owgaing Transfer Point 43 k] MOSRBT) 361,000 5076200 23 16 1.3 0.40 93 0B M0 194 03 (L) con Yes Yes
Shipping Terminat Ouigoing Transfer Point ¥2 & 33 -3 MOSBETIY 61000 167200 37 16 [ 0.4¢ a9t 308 o 164 14 [A}3 CON Yes Yes
Shipping Terminal Gasery and Shiploading + MOSBBT4 341000 3076200 Ll 9.1 21 067 hal 303 Mo 104 5l [ 1) CON Yes Yeu
0570127 Mciay Bay Refuse- To-Energy Facibry
Uniz #1 - The West Moat Unit. 1 MBREF1 360,200 092210 160 43.8 5.7 174 430 505 410 125 10 083 CON Yes Yes
Unu #2 - Second West Most Unit. Burns Municipal Wasie Only. 2 MBREF2 360,200 V092110 160 488 53 1.74 430 505 4190 125 10 088 CON Yes Yes
Uny #3 - At Wesimost Unit - Burns Municipal Wasee. a MBREF} 360200 109LEID L60 8.8 37 134 450 505 410 125 19 0.38 CON Yes Yes
Unit #4 - East Most Unit_Burns Municipal Waste. 4 MBREF4 360,200 3091210 160 L13] 31 174 450 205 410 125 10 058 oN Yes Yes
Unit 7 - #4 1-4 MBREFI4 360,200 3A.0821.200 160 4817 17 174 430 305 L i1.50 280 REH CON Yes Yes
Flyash Suo In Refuse To Energy Facility $ MBREFS 360,200 3092210 5 174 p] 0.61 200 366 ne LES 0.4 [ 1] COoN Yei Yes
Municipal Waste Conusior & Auxilizry Bumers - Liait No. | 103 MBREF103 360,200 3092210 201 613 42 1.28 289 416 3 73 25 038 <oN Yes Yes
Mumicipal Waste Combrusion & Auxitiary Bumers - Unic No. 2 1 MBREF1C4 360,200 1.092.210 w1 a3 42 1.28 28¢% 46 n3 223 28 038 CON Yes Yes
Municipat Wasic Combusior & Auxitisry Bumers - Una No 3 103 MBREFI10% 360,200 31091210 01 613 42 1.28 289 116 ) 213 .76 038 CON Yes Yes
Municipal Wasic Combustar & Auxiliary Burmers - Unn No 4 106 MBREF106 360,200 3092210 201 BLY 42 1.28 289 416 ni 223 .76 03¢ CoN Yes Yei
Municipal Wasie Combuntors & Ausilury Bumers - Unit Noa. 1 - 4 103 - 106 MBREFI0X 360200 1IN0 201 61,26 4.1 1.28 289 418 213 224 119 1.39 CON Yei Yes
0570008 Mosac Riverview Faailicy
DAP Manufacturing Plant 7 MOSRIV? 361300 1042300 L6 M 3.0 2.4 4 1A 345 105 129 162 COoN Yoy Yes
No, ¥ MAP Pan 22 MOSRIVI2 3162500 1081500 13 awns 10 13 k42 ki) ns ne 1 042 CON Yo Yes
Mo, 4 MAFP Plant 23 MOSRIVY 362500 3051500 153 4035 10 113 142 M ns 218 3 D42 CON Yeu Yeu
Semath Cocler 4 MOSRIVA 362.90¢  3.032.500 133 403 10 213 142 A TS 218 p 0.41 CON Yer Y1
Nos, 3 - 4 MAF Flants & South Cooler 1714 MOSKIVIX 362900 081500 133 103 EX] 213 147 4 K] HK] 13 1.26 CON Yo Y1
Weal Bag Filwer 51 MOSRIVST 362900 1042500 k) 9.1 s Lo? 8¢ 0 57.2 174 1.2 0is CON Y& Yes
South Baghouse 52 MOSRIVS1 152900 1.081.500 50 15.2 %] 046 80 300 424 1.2 015 ocoN Yes Yes
Veasel Lisading System - Tower Baghouse Exhaunt 33 MOSRIVS) 162900 1081500 M 9l 15 0.76 20 00 407 a3 [-301] ooN Yes Yes
No 5 DAP Flant 55 MOSRIVS 361900 1.082500 12 405 10 bR k3 Lo 36 616 22 13} COoN Yeu Yes
Buiking #6 Bell bo Comvewor #7 Transicr Pou 58 MOSRIVSE 362900 ) 081300 4] LA 1.2 015 80 300 512 06 Bl ] CON Yo Yes
Conveyos 47 10 Conveyor #8 Transkes Point with Baghouse 59 MOSRIVS9 361,900 3082300 3% 127 1.1 033 80 200 5.2 06 0.08 CON Yes Yea
Convevor #8 lo Conveyor #9 Transfer Pount wath Raghouse &0 MOSRIVED 361,900 1.082.500 75 1% 16 048 80 300 595 [ o.1% CON Yes Yes
Animal Fecd Ingredwent ( AFT) Plant No. L 7 MOSRIVTE 367900 136 415 a0 |83 150 39 645 B0 101 CON Yeu Yes
Diatomaceous Farth Sile 19 MOSRIVT9 362.500 81 195 LS Qus %0 o5 7 ot 0.01 CON Yes Yes
Limesione Sito 80 MOSRIVEG 362500 111 19 15 046 50 305 30 0.3 o CcoN Y Yes
Anymil Feed Plans Loadowut 5ystem L1 MOSRIVAE 362500 30 41 o 09l 0 305 M3 21 ox coN Yei Yet
Anvmal Food [agraden Plam No. 2 [{:2] MOSRIVIO) 262,900 145 H.2 10 243 30 339 64 (2] 168 CON Yer Yey
South Baghoust: 52 Plus MOSRIVS) 161,900 5 152 13 0.56 80 ) 424 30 Loy CON Yes Yo
No 5 DAP Flani 55 MOSRIVSS 362,900 131 408 70 213 110 16 616 X6 123 181 COoN Yes Yes
Animal Feed bngredicnt (AF1) FPlami No. | ki MOSRIVIE 362,900 136 45 &0 83 150 139 SR 197 (14 1.01 CON Yeu Yey
Ammal Foed Ingredient Plant No 2 103 MOSREVIX 362,900 145 442 70 3 15 33¢ 654 202 13t 1.66 CON Yo Yex
Ammonia Plav AMMPLTE & 182 a3 153 $00 389 127 59 -184 =22 EXP HNo Yer
Sodium Silicofluorue/Sodium Fluoride Pans SSFSFPB % 85 x5 0.16 95 308 16 LR 6.1 0.3 EXP No Yes
No. } and No. 1 Rock Silo Bag Filter NOIIRSH 9 8} Il 0% N 306 488 159 0% G EXP No Yes
Nos. 6.7.and 3 Rock Mulls NOSTARE 95 e 20 0.61 9 306 555 169 -B6 -1 08 EXP No Yes
No 1 KVS Mill OKVSMB 87 pLE] .7 052 118 1l 59.8 18.2 4 0353 EXP No Yes
No. 1L KVE Mill 1IKVSMB ® ns 1.6 049 126 iyal ale 194 6.9 gy EXP Ne Yea
No 12 KVS Milt 12KVEMB n 26 16 0.49 (%)} R} 8% 09 -19 0.5 EXF No Yes
No 2 Air Slide North Bag Filwy JASNAFE B 59 1o 030 L] 309 477 1486 -12 Q.13 EXP No ¥e1
No. I Air Slide South Bag Filwer ASSBFB 96 M3 o9 027 (18} 39 28 n? 04 .05 EXP No Yes
Mo. 3 Air Slide Nosth Bag Fiter MASNBFB 82 5.0 1.2 0.37 n s 161 49 Nz 00 EXP No Ye1
No ) Air Stide Coner Bag Filter AARCBFR 113 35 L2 o3 114 a1 258 % -10 012 EXP No Yes
Taot81 d A ) PE Barow M ey 2 s Golder Associsis Page 2cl 4
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TABLE A-1
DETAILED STACK, OPERATING. AND PM,, EMISSIONS FOR SOURCES INCLUDED IN THE AIR MODELING ANALYSES FOR THE BARTOW POWER FLANT
UTM Lecation Stsck Parameters PM e Emisslon PSD Medcled e
Facility Fachky Name AERMOD 3 ¥ Height Triameter Teruperature ¥ ylocity Rutc Sorce? PSD
n Essission Unit Description EU LD 1D Name tom) (3 [ m - °F K [ o Whr (EXPCON) AAQS  Casshl
No. ) Air Slide Sowih Bag Fifee JASSRFR 162900 3.082500 100 305 I %] 17 320 ths 50 08 011 EXP No Yes
No. } Air Slide Bin Bag Fillet JASBRFB 362500 3.082300 (L X ] [ S 3] 122 j ¥11 23 71 .0 014 EXP No Yo
No. 2 Phosphoric Acid Syset PASNOIB 362900 1.082.500 o s wooaa 145 336 a1 o2 148 -1.86 EXP No Yes
No. 3 Phospharic Acid Syvem PASNOIB 362900 1082500 3 M Y P ns 3 i 1.2 93 -L18 EXP No Yes
Na. | Horizomal Filier Scrubber |HEF3® 362900 1082500 53 180 4E 143 [ 301 s 108 45 o8 EXP No Yes
Mo 2 Horizonts! Rbker Scrubber IHZFSB 362,900 1.082.500 1 155 40 1 93 307 518 1% 104 L3 EXP No Yes
Mo. 2 Honeonaal Fiber Vacum Sysem SHIFVSE 361900 1.082.500 45 14 [ 5T 153 30 168 54 (] 0.00 EXP No Yes
No. 3 Harizontal Filver Vacuum Sysem IHZFVSB 362900 3082500 43 14 15 048 126 38 163 50 Y £0.08 EXP No Yo
No 7 Oil- Fired Concentratar OFCONB 362900 3.082.500 ® B8 60 143 163 M7 172 52 123 158 EXP No Ve
No. B Oil-Fired Concenratar S0FCONB 361900 3.052.500 ™ na 60 18y 159 jin 167 sl 168 EXH EXP No Yes
GTSP Bag Filier GTSPBFB 362900 3081500 8 208 13 o4 153 Ho 266 51 o5 0.0 EXP No Yer
TSP Pas GTSPAPB 362900 1042300 126 B4 B3 244 7] 37 349 071 194 241 EXP No Yes
No. 5 and No. 9 Milks Bag Fiter RKM1359B 362900 1.032.500 6 101 20 08l ns 9 583 178 124 156 EXP No Yes
No. 3 Triphe Reacsor Belt JTRIPLE 362900 1082500 65 195 10 12 " m a4 147 -8 143 EXP Ro Yes
Nao. 4 Trihe Reackor Beke ATRIPLB 362,900 3082500 65 198 w1 34 302 08 155 46 -L08 EXP No Yer
No 3 Commaous Triphe Dryer JCONTDB 362900 3082500 8 207 38 107 s 319 431 40 181 B EXP No Yes
Na. 4 Contimuous Trmle Dryer ICONTDB 362500 3,082.300 68 207 XY 1] N 3% 618 128 1Y -4 EXP No Yes
Now 2 & 4 Siziog Usits MSITUR 361500 1042500 " 1 40 L2 2 296 w1 9.l o1 .22 EXP No Yes
Normal Superphosp NORMSPR 361900 ).082.300 73 123 1 0w 104 3 531 162 -3 029 EXP No Yer
GYSP Flam GTSPAFR 363900 Y,082,500 26 384 (1 bR 129 327 iX] [ TR 378 EXP Ner Ve
Ne | Ammonium Phasphate Plant FAMMPPR 362,900 3082500 0 4 EE) 107 141 33 00 183 -3 =147 EXP No Yeu
No. T Amemamioft Phosphats Plam IAMMPPB 362,500 3082500 0 274 13 107 141 M %o 183 161 208 EXP No Ya
No. 3 Ammenim Presphase Plant IAMMPPE 362,900 3082500 W0 I 3s 107 148 3M 600 183 129 163 EXP No Yes
No. 4 Ammonivm Phosphaie Pant JAMMPPR 362,900 J0R2.S00 W 274 35 1.07 141 EETY 600 183 -139 138 EXP No Yeu
Noa. 1 - 4 Amunonium Plants AMMPPB 363900 3032500 901743 3.5 107 131 34 600 18.2% 396 751 EXF No Ves
North Ammwoaium Phosphasee Coaler NAMMPCB 162900 3082500 55 168 4.3 1.5 [E2) 335 "7 111 43 -B.16 EXP No Yes
South Phosphase Caoker SAMMPCB 362,900 3.082.500 55 168 43 141 14 333 697 112 1.3 BAL EXP No Yo
North & Sowh Fheaphak Cookry AMMPCB WRIH00_ Va8 5 164 [K] T3( T4 EEL] @y 2 1321 661 EXP o Ve
0570039 TECO - Big Bend Statica
Usit #| Coul Fired Boiler w/ ESP [ TECOBBL 1900 1075000 490 14935 40 73 204 419 HEY 352 1210 15.26 NO Yes No
Unit #2 Riley-S1oker Coat Boile W/ Esp 2 TECOBB2 361900 1O75.000 490 14935 240 73 125 s e 167 198 15.1t NO Yo No
Uit #3 Riley-Swker Coal Boilar w! ESP 3 TECOBBI 1900 3075000 59 15000 140 13 m 410 410 12 1225 15.56 CON Yer Yes
Unit #4 Cosd Boier W/ Bekeo ESP 4 TECOBB4 361900 3.075.000 a9 15210 10 71 136 32 590 150 %) 5.46 CON Yes Yes
Combustion Turbine #2 - No. 2 Fuel Oil H TECOBBS 361,900 3.075,000 75 1286 140 a3 928 m BLO 136 3no 4.16 NO Yes Na
Combustion Turbine #) - No. ? Fuel Ol [ TECOBRS 361,900 3,075,000 508 140 43 928 m 610 185 130 405 NO Yes Ne
Tombustion Turbine #2 & &3 - No_J Fuel ON % YECOBBS 61500 1075000 75 29 0417 28 ™Th §i0___ 186 — 660 (B RO Yes Fo
Combustion Tucbioe #1 - No. 2 Fusl Odl 1 TECOBBT 361900 3,075,000 351067 1to 34 1010 L1 IR Y 10 448 ND Yes No
Fiy Ash Sifo No | Baghouse 3 TECOBES W10 3,075,000 102 3109 25 [ 250 L: 520 158 L6 0630 NO Yer No
Fly Ash Silo No_} Baghouse 9 TECOBES 361900 1.073.000 13 344 09 83 250 k) 5.0 158 5.1 85630 NO Yes No
v Ash Siio No. | & 2 Baghouse B9 TECOBES9 TEL900_ 1G15.000 T ddd oF [X) L ) 310 [EX] 1032 1300 NO Vo Ho
Lisnessone Silo A W/ 2 Baghouses 12 TECOBBIL 341900 3075000 101 3078 os [F] 150 319 %o 140 005 0006 NG Yes No
Limestone Silc B W/ 2 Baphouses 13 TECORBRBL} 361,900 1075.000 101 .78 0% 0.2 130 319 AL 14,0 0.05 0006 NO Yo No
Timesione Silos A & B W/ 1 171X TECOBRSH 361.500  3.075.000 [0 Wi [E] [AH 156 8 68 140 B 001 RO Ves No
Fhyash Siko For Unat #4 t4 TECOBB1+ 361,900 1,075,000 139 23 16 0s 140 13 50 180 020 0025 NO Yes No
Unit | Conl Bunker W/Rowo-Close 13 TECOBBIS 361,900 1.075.000 19 5436 17 05 k2 » 80 210 o4t 0,060 NO Ye No
Unit 2 Coal Bunker W/Rolo-Clone 16 TECOBBIS J61500  3.075.000 179 5436 17 0s kS m 80 210 642 0060 NO Ve No
Unit J Coal Busker W/Row-Clone 17 TECOBBI? 361500 3.075.000 179 5138 17 03 7 2% 690 210 048 0060 NO Yes No
Uit 1 - 3 Coal Bumbers WiRpw-Clones 5-17 TECOBECH IEL900 013,000 EC L I B X3 78 Fi &0 no X o1l NO Yes Na
0570261 Hillsborough Cry. RRF
Unit @1 - The Wesa Mast Unit 1 HCRRF1 38200 1,097,700 20 61 X} 155 %0 416 s m 0 088 coN Yes Yes
Unit #2 - Sccond West Mast Unit. Burny Municipal Waste Only, 2 HCRKFY 368200 3091700 20 671 8] 155 %0 e s 10 o018 coN Yos Yes
Uit #3 - 3rd Wessrnoss Lleis - Burmns Municipal Was. 3 HCRRFY 368,700 3,092,700 120 61b 51 155 230 416 2.8 220 19 048 CoN Yes Yes
“Vaies #1 - 93 -3 HCRRFL 20030 0 67 LA 155 90 36 3 pHI] 10 115 CON Yo Yer
IMC Agrica (Pherce)
PSD Exprnduig surce 1 1AGRI 404,100 3,079,000 B0 2408 ] 24 Lia m @1 N2 400 S04 EXP No Yo
Tob18 14 A1 PE Baviow_PU Preininyd ok Colder Aarochems Page 3 of 4
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TABLE A-1
DETAILED STACK, OPERATING, AND PM ,, EMISSIONS FOHR SOURCES INCLURED IN THE AIR MODELING ANALYSES FOR THE BARTOW POWER FLANT

UTM Locution Stack Parameters P, Eniission PSD Madeled n
Facillty Facility Name AERMOD X v Helght Dismeter Temperatert Veloclty Rate Source?  PSb
113 Fanlssion, Unlt Description EUID 1D Name 1m ) n ™ r m F K s ma Inhr 5 (EXPICON) AAQS  Clsi it
PSD Expanding source 2 TAGRI 404,100 3,079,000 us_ 2896 58 18 10 68) K8 149 3L 397 EXP No Yes
PSD Expandmy source T TIAGRI 104106 1,079,000 [ ED) 55 [E3 770 [Z30 X 49 ST -89 EXF No Yot
0310010 Florida Power & Light - Manutee
Generator Uma | ) FPLMANI 367.250 3054150 499 152 262 50 38 116 587 209 865 108.99 NO Yeu Na
Generater Unit 2 2 FPLMAN? 67.250 3054150 499 152 2.2 50 33 436 887 209 863 108 9% NO Yo Na
Tencrawor Unio 1 & T -1 FPLMARIZ 367.250__3.054.150 39520 EF ] i3 136 w7309 T6C 31798 NG Ves o
Gas Turbine (rominal 170 MW ) with HRSG- Unit No 34 5 FPLMANS 7250 3054150 120 368 19.0 58 202 368 N0 180 172 201 CoN Yes Yo
Gias Turbine (nominal 170 MW | wih HRSG- Lnit No 3B ] FPLMANG 367250 3.054.150 1200 166 13.0 58 202 1 MG 180 1.2 7 coN Yer Yo
Gas Turbine {nomenal 170 MW ) with HRSG- Unit No.3C ? FPLMANT 367250 3054150 120 %6 190 58 202 368 CT T 12.2 247 coN Yei Ve
Gas Turhine {nominal 170 MW | with HRSG- Unit Na 30 ] FPLMANS 267250 3054130 120 36 190 58 02 366 $0 180 12.2 247 CoN Y Yes
Gias Turbines (nominal (70 MW ) with HRSG- Uniis NoJAB.C.D 5.8 FPLMARSS 167.250__t054.L50 120 3658 50579 202 68 550 1794 688 R&7 CON Yes )
Suuffer Tarpon Sprmgs
Biler ‘ STAUFFI 25600 3116700 24 73 30 0y M aed 198 32 930 EXP No Ye
Roxary Kiln 2 STAUFF2 125600 3116700 161 490 39 1.2 143 M3 1.8 36 9270 EXP No Yes
Fumace 3 STAUFF3 135600 3116700 24 254 e om 120 5] ns 10 144 EXP No Yeu
AT uits T3 STAUFFLY 335600 3.116,700 61 491 39 i3 43 N5 018 18 EUAEZ] TXF No Yer
1010017 Progress Energy-Anclote Puwer Blamt
Steam Tusbine Gen. Anchote Ut No | 1 FPCANCI 320410 3.120,680 499 15240 2 13 320 41 20 189 3073 6392 NO Yes No
Sieam Turhine Gen_Anchue Unil No 2 1 FPCANC? 327410 1.120.680 49915210 24 73 320 44 620 189 4983 6246 NO Yes Na
Sicam Tutbine Gens_ Anclote Unal Nos 1 & 2 T3 FRCANCIZ 327410 1130680 1530 B EY] 10 133 &30 189 0610 3638 RO Yeu Ko

Nuae. EXP = PSD expanding source.
CON = PSD comsiming source.
KO = Bashine Source, docs ot affect PSD inczement.
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TABLE A2
DETAILED STACK, OFERATING, AND SO, EMISSIONS FOR SOURCES INCLUDED IN THE ATR MODELING ANALYSES FOR THE BARTOW POWER PLANT
UTM Location Sisck Parameisrs 50; Emigsion PsD Modeded in
Facllity Facllity Name AERMOD X Y Fleight Dlameter _ Temperstore = Velocy Rate Source? PSD
D Emission Unit Descriprian EUID 10 Nasse [} tm) - ] m F K s " Ihr ¢ (EXP/CON) AAQS COlaxll
0570028
21 NGCH 3330 082690 a2 128 [N} oM 350 450 592 18.) 34 04 CON Yes Yes
2 NGCR HIZW  L082.690 a3 ”s 1.1 A=) 350 450 410 139 3a 0.4 CON Yeu Yes
3 NGCTY MISW 082690 a3 128 11 o.M %0 450 80 07 34 0.4 CON Yer Yes
¥4 Calcidwne Unit 4 NGCH 43830 1.082.6%0 42 128 1.1 0.34 i) 450 &1.7 153 34 04 CON Ye1 Yes
#1 - #4 Calcsdvne Linits 2024 KGC2124 LRI N OR2EH 42 128 [N} [T} 3% 450 59.2 18.1 13.7 L7 CON Yo Yes
Ko § Calcidyne Unit 8 NGC24 M8B8M) N 0R1IG90 42 128 It (3] s 450 ne 218 34 04 CON Yes Yes
No. 6 Calcidyne Unit n NGC29 ME8H  )082.690 42 128 Ll 034 s 450 R 219 34 04 CON Yes Yes
No 7 Calcidyne Unit 30 NG 48830 1082690 42 123 LA oM asn 450 719 219 34 [+F] CON Yes Ye
No. B Calcidwne Uit H NGCII MERN 1082690 42 123 1 [ h] 350 450 719 219 34 04 CON Yer Yes
Ios. § - B Calewdyne Units 8-31 NGC2E M3.3M  3.0R2 6 42 128 il 034 350 450 .9 219 13.7 [ CON Yes Yes
Wallboard Kils Neo. 2 M NGCM MER30  LOBL6H + 143 15 0% M 427 61.0 04 .01 0.005 CON Yeu Yes
Ten Deck Kila Drver In Board Plant Na. | 41 NGC47 348,830 J.0B2.690 a5 10.7 18 Das 300 41 640 19.5 0.041 0.00% CON Yes Yes
No. 9 & 10 Cakidine Unita HE4T KGCRAT 344830 ).082.630 15 10.7 28 083 0¢ 422 640 19.5 0.04 [ CON Yes Yes
Caladyne Unit No % 100 NGCi1;0) 348,830 3.082.65%0 42 128 L1 oM 150 150 ne 29 14% 23 TON Yes Yes
No 10 Calcidyne [11]] NGCitI J4B.B30 1,082,690 42 118 [N] 0.M 350 450 Tt L9 249 [ 8] CON Yes Yesu
No. 9 & 10 Cabeidyme Units 100 - 101 NGC 10X MEEN  1.082.690 42 178 It (] 350 450 e 259 498 0.83 CON Yes Yes
Rock Dryer & Crusher 34 NG MEEM  ).082.6% 61 1935 35 1.07 185 358 »7 I1t.8 o7s .09 CON Yeu Y&
tmpact Mill 91 102 NGC10L A4B.BM)  1.082,6%0 0 74 A9 Ly 0 366 H6 1348 072 09 CON Yes Yea
Impact Mitl #2 103 NGCI193 MERID  ).082.680 %0 74 30 (2] 00 366 155 20 0.72 009 CON Yes Yes
103017 Pinellas Co. Board Of Co. Commissioners
Municipal Waste Combusior & Auxiliary burners-Univ ML ] PINRRTL 335200 307300 L6 501 ES 259 ka1 403 EIE] n.s 170.00 214 CON Yes Yes
Municipal Waste Combuzior & Auxiliary burners-Unis #2 2 PNRRF2 35300 1.071.300 165 0.3 B3 259 ™ 405 T4 N 170,00 214 CON Yes Yes
Municipal Waste Combusior & Ausziliary burners-Unin #3 3 PNRRFY 335200 1071300 165 0.3 a5 2% 270 403 7la 218 170.00 214 oo Yes Yes
Eus 1, 2.& 3 Modeled Uning PCRRFI PNRRF1) 335200 371300 165 303 LR 139 70 405 fHE] 218 31050 [ CON Yes Yes
1030013 Proguess Encrgy Floeida, Ine. - Bayboro
Combazstron Turbsne Peaking Unit # 1 1 FPCRAY1 34300 3071300 0 122 29 6.9 Q00 755 30 6.4 35090 4925 NO Yes Ne
Combustron Turbene Peaking Unit 4 2 2 FPCRAY? 3138300 1,071,300 W0 1222 19 698 Q00 155 e 6.4 39090 49.25 NO Yes Na
Combustion Turbine Peaking Unit # ) 3 FPCRAY) 138,300 3.071.300 40 12.2 ny 698 900 ket e 6.4 39090 49.25 NG Yo Nao
Combustion Tuchine Peaking Unit 4 4 4 FRCBAYA 338300 1.071,300 40 12.2 229 6.98 Q00 153 210 6.4 35090 49.25 NO Yes Na
Eut 1. 2. 3.& 4 Modeled Using FRCBAY | FBCHAY L JIBRO0 3,071,300 40 12.2 229 6.98 200 758 nG 6.4 1.561 &0 191.01 RO Yer No
1030012 Progrens Encrgy Flonida - Higgias
FFFSG-5G | (Phase [, Acid Rein Unit) L PEFHIGE 336,500 3,098,400 174 3004 125 &l nz 429 70 823 £507.0 1899 NO Y3 No
FFF8G-8G 2 (Phase [ Acid Rain Linicy 2 PEFENG2 316,500 3,098,900 4 5304 125 3Bl R10] 424 10 823 14383 1812 NG Yes Ne
FFFSG-5G 3 (Phase [ Acid Ran Lhnic) 3 PEFMIG) 336,500 3.008.400 4 5304 12% 3EI M 423 M0 132 1507.0 189.9 NO Ve No
Eus |, 2.& 3 Modeled Using PEFHIGH PEFHIGYY A6500 w00 174 33 123 EL]] 2 AN no 823 4452. M 56099 NQ ¥e1 No
Combustion Turbine Peaking Unu-CTP | 4 PEFHIGY 36,500 3,098,400 55 16.76 131 60 850 128 911 2808 286.3 16.07 NO Yes No
Comtmstion Turbine Peaking Unit-CTP 2 5 PEFHIGS 336,300 1.098.300 56 1707 151 60 830 28 91 28.3% 286.3 .07 NO Yes Neo
Comdusion Turhine Peaking Unit-CTP 3 & PEFHIGE 336,500 3.098.400 55 16.76 151 160 830 128 931 818 M9 an NO Yes No
Combustion Turbine Peaking Unit-CTP 4 7 PEFHIGT 3¥6.500  3.098.400 55 14.76 151 4 860 350 128 91 P50 39k 02l NO Yy No
Eus 4.5,6,& 7 are Modeled Using PFEFHIGY PEFHIGH? 336,560 1,098.400 55 1576 15.1 + B0 850 18 931 238 1210.8 152 .56 NO Yo Mo
0570038 TECO. Hookery Pount
Expanding Source - Bouker FL 1 TECONKI 158.000  ).091.000 180 853 L3 31 15 453 820 5.0 B 2R ) 130 EXP No Yes
Erpan Source - Borker 12 2 TECONK2 J5R.000  1.091.000 280 853 tL3 14 154 453 8z0 50 2R 3 4130 EXFP Ko Yes
Expanding Source - Boiler 48 5 TECONKS J52.000  3.04i.000 280 853 i3 4 A58 453 820 250 -671.0 -B4.55 EXP Ko Yes
Boubery #1, 47, & 45 1.25% TECOHIKIE 338.000  1.091.000 280 853 1.3 344 AN 453 320 250 -1.326.6 -161.] EXP [ Yes
Expanding Sourcr - Boiler #3 3 TECOHK3 253.000  3.091.000 280 85 120 T Mi +13 62.7 191 =521 56 96 EXP No Yes
Expanding Source - Boiler #4. 4 TECOHKA 358.000  3.091.000 280 353 120 LY i a8 62.} 19.1 4521 -56.96 EXP No Yes
Bolers #3 & #4 -4 TECOHKM 158,000 _1.091.000 280 B5.3 120 J6o M a8 627 19.1 -904.2 -163 9 EXP Na Yes
Expanding Source - Boiler #6 6 TECOHKG 358.000 3.091.000 180 853 24 2% Li g 438 752 9 -8558 -107 83 EXP Ko Yes
30 Caterpillar XQ2000 Power Modules L TECOHKPM 158,000 3091000 10 o 07 02 808 4 o810 018 0 0.18 CON Yeu Yes
057040 TEQO, Bayside Powet Station
Uit #] 125 MW Conl Fired Bouler with Steam Generator 1 TECOBAI 360100 3.087.500 s 9601 0 .05 289 114 L] 28.6% -30170 -330.14 EXP Yes
Unit ¥2 125 MW Cosl Fired Batler with Steam Generalor 2 TECOBA2 360,100 3087500 us 9% H 10 los 293 421 101 X078 A4To -380.14 EXP Ke Yes
T2 & A2 PE Marms 507 Itsmons Lk Gioider Assoclal
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DETAILED STACK, OPERATING, AND 50, EMISSIONS FOR SOURCES INCLUDED IN THE AIR MODELING ANALYSES FOR THE BARTOW POWER PLANT

TABLE A-}

UTM Lacatlon Stack Parsmeters S0, Emission rsp Modeled In
Facliity  Facillly Nemst AERMOD 13 ¥ Height __Temperaturs Velochy Rate Sowrce? SO
] Emismiam Unit Description EU I D Nasme: {m) =) ] m ] - F K s mfs e #s {(EXPICON} AAQS Clasil
Unit #) 130 MW Coat Fired Boiler with Sicam Gemerstor 3 TECOBA) 360.10¢  1.0R7.500 s %60l 10s in %6 420 126 3840 -1.8380 8159 EXr No Yoz
Unit #4 188 MW Coall Fired Boiler with Sieam Gemerator 4 TECOBA4 360.100  3.087.500 IS 960l i0 3.05 p ] 427 3N -4,502.0 -561.2% EXP No Yes
Units 81 - #4 Coal Fired Boilers with Sicam Generators (] TECOBA!4 360.100 M 0RT.500 Jis 96.0 100 305 289 di6 o M7 4,340 1841 EXP No Yer
Unit 43 239 MW Coal Fired Boker with Steam Genersor 3 TECOBAS 360100 3,087,500 ns o %eo 146 445 0 424 % Bl -3 AR2.0 90.73 EXP No Yes
Unit #6 414 MW Coal Fired Bover with Steam Gemerstor 6 TECOBAS 350,100 3,087,500 pILIN 3T 176 5.36 0 433 LI 2150 -114849 EXP No Yo
14 MW Gas.Fired Tarbine ¥ TECOBAT 30,100 3,087.500 35 1067 n 138 1910 316 916 2821 92 116 EXF No Yo
Bayside Unit LA - 170 MW combined cycle gas nrbine X0 TECOBAZ} X:0.100  3.087.500 150 4572 19 59 0 318 60.3 1344 1.3 1.3 CON Yes Yo
Bayside Unit 1B - 10 MW combined cyche gas turbine H TECOBA2L 30.100  3,087.500 150 4572 9 i 10 s 603 1344 10.3 1.3 CON Yet Yer
Bayside Unit 1C - 1 70 MW combined cycle gas iurbine 1 TECOBAR2 360,100 3,087.500 30 4572 9 M 170 378 0.3 1844 10.) 130 CON Yes Yer
Bayside Unit 2A - 170 MW combined cyche gas wibine 13 TECOBAD) 360,100 3.087.500 13 4472 19 i 120 s 6.5 13.44 10.) 130 CON Yeu Yes
Bayside Unit 18 - 170 MW combined cycle gat tarbine b} TECOBAM 360100 3.087.500 150 4872 9 by 0 T 60.5 18.44 103 LY CON Yes Yes
Bapide Unit IC - 1 70 MW combined cycle gas tuckine 13 TECOBAZS 360100 3.087.500 150 45.712 19 39 0 38 650.5 18.44 10.1 1% CON Yes Yes
Bayside Unit 20 - 170 MW combined cycic gas turbine % TECOBA2G 360,100 3.087.500 150 45.72 19 379 10 M8 50.5 1.4 0.} 1.3 CON Yes Yo
Ews 20-26 are Modched Using TECOBAZ0 TECOBAIX 0106 087300 150 4872 19 379 120 1] I ED 720 9.08 CON Yes Ya
0570008 Masaic Fervilizer, LLC --Riverview
NO. 7 SULFURIC ACED PLANT 4 MFRTSAP W00 3082500 150 457 15 19 152 Mo 4.5 126 4670 s NO Yes No
NO. 8 SULFURIC ACID PLANT 5 MFRESAP 31900 3082500 150 457 1.0 4 165 M7 429 13 4150 599 NO Yes Ne
NO. 9 SULFURIC ACED PLANT & MIRISAF 7900 382500 150 a3} 90 27 155 M [ex ] 13.7 4750 59.9 NO Yes No
MFRSAP 62000 3082500 150 453 15 p . ] 152 Mo 41.5 116 14170 1788 NO Yex No
DAP Manofactuzing Plant T MFRDAF 362000  JO82500 126 334 10 244 104 i3 s 10.5 10.40 p2 3 TON Yes Yey
Na. 3 DAP Plant 35 MFRSDAP 362900 3083300 133 405 10 213 1o k113 616 06 12.7 1.6 CON Yes Yeu
MFREAF 362900 JOB2300 126 384 ] 2 104 n3 M5 1035 431 5.4 CON Yes Ya
TANK Noa |, 2. nd 3 for molien mulfur seorape wiscrobber 83 MFRTI2} 362900 3081300 33 10 L1 0.25 ne 16 0.5 624 0.40 o CON Yeu Yo
AFTPLANT NO. 1 n MFRIAF 362000 3082500 136 415 60 1.5 150 m 6.5 5.7 1351 kXi} CON Yes Yo
AFl PLANT NO. 2 103 MFRZAFL 362900 W2500 158 412 60 L8Y 15¢ ¥ 543 19.1 351 10 CON Yes Yes
MFRAFL 362900 3082500 136 A5 &0 183 150 39 &5 19.7 47.0 39 CON Yes Yes
Ammonia Plan (Expanding Source} AMMPLTB V00 I0E2300 &0 18] [ 5] 2.5 ) 589 1227 69 =3280 41 EXF No Yes
Sodium Silicofl Fluaride Plant (Exp Source) SSFSFPB 362900 3042500 4 83 s o.76 93 3oe 1.6 155 0.20 00252 EXP Na Yes
New 10 KYS Mill {Expandiag Sourcc) LOKVSMB 900 3082500 57 265 17 es 1 n %3 1M 000 00075 EXP No Yes
No. 12 KVS Mill tExpanding Sourct) 12KVSMB 32900 J0A2500 ki 216 16 Q49 13 fr ) 6B.5 20487 0.040 -0.0050 EXP No Yeu
No. 7 Gil-Fired Coucrnirator (Expanding Source) TOFCOND 362000 3081500 ™ pak ) 60 .8 163 M7 172 L% 2] 4140 -5.22 Exp No Yes
No. 8 Gil-Fired Concentrater (Expanding Source) SOFCONR KH00 3082500 ki pix ] 60 183 15%. Rl 167 310 -390 -5.00 EXP No Yes
MFRSS30 600 3082300 i ] pxX] (-] 1.8) 163 7 17.2 332 -81.36 -10.2% EXP No Yes
GTSFP Plasi (Expanding Source} GTSPAPR 600 82500 116 8.4 8O 244 2% am a9 HLE5 -T1.40 -5.00 EXP No Yo
No. 5 and No. ® Mills Bag Fileer (Expanding Sowrce) REMLI98 362900 JORIS00 o 0.0 20 o6l s 3 583 (R A L3 0010 00013 EXP No Yer
No. 3 Continwous Triple Dryer {Expanding Source) ICONTDE 362900 3031500 ] 0.7 LA 107 1ns 3 453 11.96 -22.80 -187 EXP Ro Yey
No. 4 C Triple Drver Source) ACONTDE 362900 J08XS00 &3 0} 38 107 3] 30 613 15K} 2320 -192 EXP No Yes
MFRCONT 362900 IOR1500 o 07 33 107 1ns k1E] 45.8 4.0 ~46.01 -5.80 EXP No Yo
Molien Sulfur Handling- Pus 7 & 8 (Expanding Source) MSPTSR 162900 3082500 I a4 LRI} ] 0 63 010 0080 00101 EXP No Yo
Molten Sulfur Handling- Pits 4.5, & 6 {Expanding Source) PTS4368 362900 3082500 ] 24 hR) 1.00 [1] 1] &3 0.10 013 0.01865 EXP Na Yes
MFRMSH 362900 3082500 [] 24 3y 1.00 ] 2 Q.3 a1 021 -0.03 EXP No Yes
Molten Sulfer Handling- Tanks (Expanding Source) MSTKTLE K00 30E2500 36 ne an 100 4 [ R] 0.1¢ <202 027 EXP No Yes
No. 4 Sulfuric Acid Plan) (Expanding Source) NO4SAPE BTHOE ORI0 20 244 a3 L4y 194 363 X4 6 -182.00 -15.5) EXP No Yes
Na 3 Sulfurie Acd Plam (Expunding Source) NOSSAPE 362900 3081500 H 26 53 162 189 360 5.3 1w -4%0.00 -£60.48 EXP Na Yes
. 6 Sulfwric Acid Plam {Expanding Source) NOGSAPE 352900 3081500 n b5 59 LEQ 189 360 nl 9.5 -688.00 -36.69 EXP Mo Yes
No. T Sulfuric Acid Plam {Expanding Source) NOTSAPB 362900 JOE2500 92 380 9.4 287 183 357 n3 LE ] -1.50) 00 -139.38 EXP No Yer
Nao. B Sulfuric Acid Plant {Expanding Source) NOSSAPE 362000 3081500 9% %3 107 328 124 382 242 1.3 -1.67%.00 -210.5% EXP No Yes
No. 4-8 Sulluric Acid Plant (Expanding Source) MFRSAFB 362900 MOS0 92 280 9.4 287 183 st 223 LX) =4.632.00 -SEX 6Y EXP No Yes
TobN-1 & A 2 PE Babrn_SO2 brvewary k. Qolder Associales
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TABLE A-]
DETAILED STACK, OPERATING, AND 50, EMISSIONS FOR SOURCES INCLUDED IN THE AIR MODELING ANALYSES FOR THF. BARTOW POWER PLANT
UTM Lecation Stmck Parametcrs 50, Eminsion PSD Muodecled [
Fucility Facllity Name AERMOD X Y _ Hegh THameter _ Tempersture  _ Velocty Rate Souree? PSD
] Ersbiaion Unil Description EUID 1D Name () (m) n m n m F K s m Ia/hr g (EXPICON}  AAQS  Casit
0570039 TECO - Big Bend Starion -
Unit #1 Coal Fired Boller w? ESP 1 TECOBBRI 361900 3.075.000 490 14935 40 LA 4 a9 1159 »3 WB2405  IM6M NO Ve No
Unit #2 Riley-Stoker Coal Boiler wi Esp 2 TECOBHL 361,900 3.075.000 490 14538 140 13 [F k¥ 816 2.7 90 NTLTL NO Ve No
Unit #3 Riley-Sioker Coal Boiler wf ESP 3 TECOBB3 351500 3.075.000 49% 15210 240 13 m 410 410 14.3 BUTS D019 CON Yes Yer
Unil #4 Coal Bailer W Beboo ESF Pud-F1-040 4 TECOBB4 351900 3.075.000 499 15110 40 13 [E] 32 0.0 18.0 3551.0 447143 conN Yey Yes
Combustion Turbune #2 - Na. 2 Fuel Onl 3 TLCOBBS 361,900 3.075.000 3 2286 14.0 4.3 28 ™ &l.0 13.6 1m0 .90 NO Yes No
Combustiom Turtane 43 - No. 2 Fudd Oul L) TECOBBS 361.900  1.075.000 15 2186 140 43 928 m &1.0 186 211.0 MG NO Yer Na
Combustion Turbine 83 & 1 - No. I Fuel Cal 5-6 TECOBBS: 361,900 3.975.000 73 19 14.0 an 928 ™ 81.0 186 5540 [ZX] NO Ye Na
Combustion Turtsine #1 - No. 2 Fuel Orl H TECOBB} 361,900 3,075.000 ¥ we? na 34 K010 slé 919 no wo 993 NO Yo No
Sicam Generators | & I Bascline 13 TCBBIIB 361,900 3,675,000 490 149.35 pa) 1) 300 41 HOo wr -19333.3 24360 EXP No Yes
Sicam Genermior 3 Bascline %4 TCBBIB 361900 3.075.000 490 14935 o 13 M 413 470 143 -9666.7 -12108 EXP No Yes
Eus 16 & 17 are modeled usang TCBBIB TCRBIB 351500 3075000 490 14925 .0 13 9] 4lg 470 143 -I0000 36540 EXP No Yes
0520057 Envire Focus Techaobogies, LLC
Blan Fumnace 1 EFTDOI 364000 1.093.500 130 43572 10 o8 160 Lo S48 167 6.6 9.63 ooN Yei et
0370261 Hillsborough Co RRF
Municipal Waue Combustor & Auvalliary bumers-Unic #1 1 HCRRFI k200 1092490 P2, 674 5.l 1.5% 290 458 723 Fra 3286 AN40 coN Yes Yes
Municipal Waute Combustor & Auxitiary burners- 2 HCRRFI 368,200  3.092.690 210 s S 153 90 416 73 2t 3186 4140 CON Yes Yes
Municipal Waste Combusior & Auxiliary burners-Linin #3 3 HCRRFX 8200 1,091,690 220 62 5 .55 290 416 7235 221 JL86 4140 CoN Yes Yes
Evs | 2.& 3 me moklod using HCRRFA HCRRFI3 H800 309390 prii] A 5.0 .35 0 416 705 iy 98.53 12421 CON Yo Yeu
0810010 Plorida Powrr & Light - Manalee
Generater Unin 1 3 FPLMANY 1250 3.0MH.150 49 1523 261 8.0 ns 46 68.7 09 9515 oy CON Yes Yo
Generator Unid 2 2 FPLMAND 7,250 3.054,150 199 152.1 262 80 25 43 68.7 path ] 9315 (8015 CON Yes Yes
Fus | & 2 are modeled using FPLMAN| FPLMANIZ? 361250 334150 99 1521 26.1 30 s 436 68.7 0y 19030 13978 CON Yes Ves
Gas Turbine (nominal 170 MW } with HRSG- Unil No.JA 5 FPLMANS 367.250 1054150 120 8.6 190 3% 02 368 50 IR0 13.3 168 CON Yes Yes
Gas Turbine (nominal 170 MW § with HRSG- Unal NoJB 6 FELMANG 367,250 1.054150 120 366 190 58 202 368 590 160 133 152 CON Yea Yeu
Cas Turbine (novtinal 170 MW ) with HRSG- Unit No.3C 7 FPLMANT 367,250 1054150 120 36.6 19.0 5E 22 b 590 180 133 168 CON Yo Yes
Gas Turbine (sominal 170 MW 3 with HRSG- Unit NeJD ] FPLMANS 367.25¢_ ).054.150 120 3.6 190 38 x2 o8 5%.0 180 133 168 CON Yes Yo
Eus 5.6.7.% B are mndeled using FPLMANS FPLMANSS 367230 M350 120 6.6 140 58 202 o8 550 180 53.2 &0 CON Yes Yes
1010047 Progress Encrgy Flanda. inc. - Anclote Power Plam
Steam Turbine Gen  Anclote Unit Na.l 1 PEFANCI RIAG 3120680 499 15240 24 1 in 413 610 189 13950.8 17578 NO Yes No
Steam Tuckine Gen._Anclote Unit No.2 b} PEFANC2 327410 3.110,680 499 15210 24 7 n 433 610 18.9 136318 176 NO Yes No
Steam Tuvbane Gen. Anclote Unit Nos 1 & 1 1-2 FPCANC)2 A0 3.120.680 493 1521 M0 13 120 433 6.0 18.9 27.882.8 34154 NO Yes No
Note. EXP = PSD expanding source.
CON = PSD consuming source.
NO = Bascline Source. does nuot affect PSD increment.
ND = No dua available.
TIE-2 2 4.2 M Rape, $O7 bvemon Y b Golder Assoclaies
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TABLE A-)
DETAILED STACK, GPERATING, AND NO, EMISSIONS FOR SQURCES INCLUDED IN THE AIR MODELING ANALYSES FOR THE BARTOW POWER PLANT
UTH Locsilon Stnck Purametets NOx Emluioa PSD Modeled in
Facility Focliity Name AERMOD X Y Helght Dismeier Temperaiure Velacity Rate Source? PSD
1) Emiscion Unit Descripilen EUID 1D Niewe: {m) [ n - [ n F K n~m nh Y ¢h (EXPAOON)  AAQS Clamll
4370028 Nationat Gypsum Co.
#1 Calcidyne Linat 21 NGC2L HESW 3,082,590 A 128 034 5 450 620 1.9 LR 0.09 NO Yes No
#2 Calcidyme Uit 2 KGC22 HEEW 3.082.6%0 42 128 o.M 350 450 620 ne 1 0.09 NO Yo No
#3 Cakiidyne Unk B KGO 348 830 1082690 42 128 L oM s 450 610 159 3 ooy NO Ya No
M Calcidyne Unit M NGC24 348830 1.082.69%0 42 118 L1 oM 350 430 620 1.5] 3.1 0w NO Yo Mo
#1 - # Calcidyne Units 2-H NGC1124 34B.8M  1.082.65%0 42 128 [} oM RED] 430 62.0 189 123 [CE3] NQO Yes No
No. § Calcidyne Unil ] NGC28 33X 1081650 42 123 1.1 [ K2 150 450 s L9 at (] NO Yoy No
No. 6 Calcidyne Unit 3 NGC29 MH3AN  3.082.690 &2 122 11 oM 350 43 s 28 n 009 NO Yeu No
No. 1 Calcidyne Lini 3 NGC30 M2 10BLED a2 128 11 oM 350 450 7y ns 3 L1 NO Yei Ko
Na. B Calcidyne Unil 31 NGCIL 42330 3081690 42 128 [N} oM 350 450 79 ne 3.1 0.09 NO Yer No
Nos. 5 - B Calcidyne Units 8- 31 NGC283 18830 3.082.600 a2 [EX] (A [(57] 350 450 HE] e 12.3 015 NO Ye Ro
Wallboard Kiln No. 2 H NGCH 38830 I.002.69%) 41 143 15 076 309 421 61.0 204 46.0 .32 NO Yeu HNo
Tea Deck Kila Deyer In Board Plant No.. | A7 KGC4? Jag M) 3.002.690 Lh] 10.7 pa ) (] -] 300 A2 540 195 46.4 LM CON Yeu Yes
No 9 Calcidyne Unin 100 NGCI100 ML 302690 42 128 11 oH 50 A5 .9 b8 ] kA 009 COoN Yes Yes
No. 10 Calcidyne 101 NGC101 MLEI 3082690 41 128 1l DM 350 450 1.9 p1ks al 002 CON Yex Yes
No. 9 & 10 Calcidyne Units 100 - 101 NGCIL0X L5830 3.082.690 [H 128 1.1 0.34 % 450 1% 219 6.1 92 CON Yes Yes
Rock Dryer & Crushar 36 KRG MEEI  1,082.690 64 195 35 107 L] s 7 1.3 124 033 NO Yes Ne
Imgpacy Mill #1 102 NGCLO2 MEBNW 1082650 0 1 pAS L9 0 356 e 134 9.1 0.26 COoN Yes Yes.
Lmpary Mill #2 103 NGCI03 MEBM 1002650 90 274 ] o9l 200 356 5.5 2.0 o1 0.26 ooN Yes Yes
oy PINELLAS CO. RESOURCE RECOVERY FACILTTY
Mumicipal Ewaste Commbusior Unit | ] PNRRFL 335200 3.084.100 163 50.3 [ %] 15 no 405 T4 pI R ] 239.0 po KO Yes Neo
Mumicipal Ewaste Combusior Uil 2 2 PNERF2 335,200 3.084.100 163 503 s 15 no 405 T4 pI% ] 899.0 1536 NO Yes No
Municipal Ewaste Combustor Unit 3 3 PNRRF) 135,200 3.084.100¢ [[3] 303 5 2.5% 110 2405 714 pi% ] 899.0 1585 KO Yes Na
Municipal Ewasic Combustor Units | - 3 1-3 PNRRF13 235,200 1,084,100 165 50.3 [X] 2.5% 110 A5 714 P ] 2.697.0 1.6 [*] Yes No
1030013 FPC -Bayboro Plant
Combustion Turbine Peaking Unat # | 1 FPCBAYI 338300 3,071.300 @ 112 29 598 500 158 pik1] 6d 9859 8.3 NO Yer No
Combestion Turbine Peaking Unat # 2 2 FPCBAY2 338800 3.071.300 4 112 29 598 900 155 nao 64 10i3e .16 NQ Yes No
Combustion Turbine Peaking Unit 43 3 FPCBAY3 338800 3071300 4 ”n: 129 498 900 155 1o 64 5.4 6391 NO Yes No
Comb Turbine Pesking Unic # 4 3 FPCBAYY J38.300  3.4071.300 40 21 729 598 500 155 21.0 6.4 902.8 2597 NO Yer No
Combustion Turbine Peaking Units # 1 -4 1-4 FBCBAY |4 J3B.E00 1071300 [} 122 29 6.98 Y00 755 210 [X] 18328 1104 Yes HNo
1030012 Progeess Energy Flarida - Higgine
FFFSG-5G | (Phase IL Acid Rain Unie) 1 FPCHIGH 336.500 1098400 L2 530 125 in o 428 1.0 32 T5L1 b4 E KO Yer No
FFFSG-5G 2 (Phase 1L, Acid Rain Unit) 2 FPCHIGY 336500 1008400 174 530 12.5 18] o 428 1.0 %2 5.1 2164 KO Yes No
FFF5G-8G 3 (Phase IL. Acid Rain Unit) 3 FPCHIG) 336,500 3.098.400 (1) 530 125 3.El 30 428 170 B2 520 21.64 NO Yes No
EFFSG-3G | - 3 (Phase 1. Acid Rain Units} 1-3 FPCHIGI 3 336,500 1.098.400 174 530 128 1AL 310 428 170 3.2 2.256.) [ZK] NO Yo No
Combustion Turtine Peaking Unit-CTP ) 4 FPCHIGH 3500 3.098.400 55 153 £ 9] 460 250 T [2N] 24 4238 [FA 1) NO Yes Ne
Combustion Turbine Peaking Unit-CTP 2 5 FPCHIGS 336500  3.09%.400 35 168 151 A60 850 728 [3N] 284 4238 [E4 ) NO Yeu No
Combustion Turbine Peaking Unir-CTP 3 6 FRCHIGS 336,500 3098400 55 15.8 15.1 4.60 850 728 931 B’/ 4724 13.59 NO Yes Neo
Combustion Turbise Peaking Unil-CTP 4 T FPCHIG? 336,500 3.09E.400 55 168 154 460 150 128 9 x4 4724 1359 NO Yes No
Combugion Turbipe Pesking Unat-CTP 1 - 4 4-7 FPCHIGA? 336,500 1.09%.400 55 [1:X] 151 450 850 28 30 B4 17924 356 NO Yo No
0570033 TECO, Mopkers Point
Boiler #} 1 TECOHKI 356.000 3,091,000 %0 853 kK ) 356 453 no 250 -530:0 -15.2% EXP Na Yes
Boiler #2 2 TECOHK?2 358.000 3.091.000 280 853 kX 356 453 2.0 50 -5330.0 -152% EXP No Yes
Boikr #3 3§ TECOHKS 153.000  3.09¢.000 280 853 ] 156 453 1.0 250 =1.064.0 =30 81 EXP No Yo
Boilevs #1. 47, & #5 035 TECOHK 1S 158.000  3.091.000 280 853 XY 358 453 820 50 -LI40 &)1 EXP N Yo
Boiler 83 ) TECOHKI 358,000 3.091.000 10 BSJ 120 1ot M 443 6.7 9.4 130 2403 EXP No Yes
Boiler B4 4 TECOHK4 358.000 3.091.00C 180 BS.3 110 Jeh kol 445 62.7 19.0 -131.0 2003 EXP No Yes
Bolers #3 & 84 -4 TECOHKM 358.000 3.091.000 180 85.3 129 Jos M k] 627 [EX] -1.462.0 411 EXP Na Yes
Bailer #6 & TECOHK6& 358.000  3,091.000 %0 253 i 1 L 438 752 e ¥12.0 -9 EXP Na Yes
30 Caerpillar XQ2000 Power Maduler 8-37 TECOHKPM 158.000  3,091.000 1 o 0.7 00X 808 0 810 76 581.0 16.14 COoN Yeu Yes
Q5T0040 TECO. Bayxede Power Statica
Tab143 8 A3 PE Sortcan_NOu brnrioaryT i Goldar Assoclates
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TABLE A-)

DETAILED STACK, OPERATING, AND NO, EMISSIONS FOR SOURCES INCLUDED IN THE AIR MODELING ANALYSES FOR THE BARTOW POWER PLANT

UTM Locatlon Stack Parameters NOx Emdssion PSD Modeled in
Faclly  Facllity Name AERMOD X v Height THameter Temp Velodty Reie Source? PSD
1] Emindon Usit Description EUID 1D Name {m} im} m n m F X [ L' ™Y g5 (EXPICON) AAQS Clamll
Unit 8} 115 MW Coul Fared Boiler with Steam Generator 1 TECOBAI 360,100  3.087.500 315 %0 (L5 305 300 422 190.0 305 -8.055.0 ST EXP Ne Yes
Unit 42 115 MW Coal Fired Boiler with Sieam Generator 2 TECQBA2 360,100 3,082.500 s %.0 100 .03 300 412 190.0 3.5 -8.3140 -239.2 EXP No Yo
Unit #3 180 MW Coal Fired Boiler with Sieam Generator 3 TECOBAZ 360,100 3,087,300 s 9.0 100 1.05 300 412 100.0 3.5 -10.518.0 BUiPE ) EXP No Yo
Unit #4 183 MW Coal Fired Boiler wilh Steam Generator 4 TECOBA4 360,100 3,087,300 315 96.0 oo 305 0 412 100.0 305 -11.555.0 -3324 EXP Na Yes
Units #1 - #4 Coal Fired Boilers with Steam Generators 1-4 TECOBAI4 360.100 3,087,300 315 960 [TX]) 3405 00 412 100.0 30.5 -38. 420  -1.105.9 EXP No Yes
Unit #5 2139 MW Coal Fired Boiler with Sieam Genernior 5 TECOBAS 360,500 3,087,500 ns 96.0 [LX] 4.4% L) 44 6.0 232 -15,128.0 4331 EXP No Yes
Unit #5 414 MW Coa! Firedd Botler with Steam Genermor L] TECOBAS 360,100 1,087,500 s %0 176 5.3% X 43 LAR] 17 ~M.9570 7118 EXP No Yes
14 MW Gas-Fired Turbine 7 TECOBA? 360,100 3,087,500 35 H.1 10 33 1.010 (113 926 32 5610 -16.1 EXP No Yes
Bayside Unit LA - E70 MW combaned cycle gas turbine 20 TECOBAZ0 360,100 1,087,500 150 457 190 p o pr)) 7 8.5 184 1012 19 CON Yes Yes
Bayside Unit 18 - 170 MW combined cycle gas turbine 21 TECOBAZI 360,100 3,007,500 150 457 190 in 0 7 605 184 101.2 19 CON Yes Yes ™
Bayside Unit (€ - 170 MW combined cycle gas wiine n TECOBAZL 360,100 3,087,500 150 45T 190 19 220 s 6.5 184 101 2 19 QON Yes Yeu
Bayside Unit 2A — 170 MW combuned cycle gas webine n TECOBA23 360,100 3,087,500 150 457 190 519 220 178 60.5 184 101.2 19 CON Yeu Yes
Bayside Unit 2B - | 1) MW combined cycle gas turbwae Ead TECOBAZ4 360.100 3,087 500 130 457 190 519 220 kX ] 60.5 184 101.2 19 CoN Yea Yes
Bayside Unit 2C - |70 MW combined cycle gas lurbine s TECOBALS 360,100 3.087.500 150 451 190 519 220 m 0.5 184 1042 29 CON Yes Yes
Bayside Unit 2D - 170 MW combinest cycle gas tusbine 26 TECOBA26 360,100 ).087.500 150 45.7 19.0 579 220 an 0.5 3.4 §3.2 29 CON Yes Yes
Bayside Units 1A H.C & 2A.B.C.D ~ 170 MW combined cycle gat lurbines 20- 26 TECOBA2X 360.100 1,087,500 [E2] 45.7 1940 579 220 i 60.5 18.4 7084 0.4 CON Yes Yes
0570127 Mckay Bay Refuse-To-Emerpy Faciliny
Unit #1 - The West Most Unst, 1 MBREF1 360,200 1,092,210 160 4B 57 1.4 450 30 ane 13 -12%.0 9.5 EXP No Yes
Unit¥#2 - Second West Most Unis, Barns Municipal Waste Only. 2 MBREF2 360,200 1,092,210 160 438 57 174 450 X038 EHE irs 150 95 EXP Na Yes
Uit B3 - Srd Wenmost Unit - Burns Mupicipal Wasie 3 MBREF} 360,200 309LNG 160 EHE ] 57 174 450 305 4.0 15 -0 4.5 EXP No Yes
Unit #4 - Eant Mos1 U, Burni Municipal Wasie 4 MBREF4 360,200 3.092.210 160 488 5.7 1.74 450 308 419 15 =380 95 EXP Na Yes
Unis #1 - #4 1-4 MBREFI4 360,200 1.000.21C 160 8 5.7 1.7 430 304 1.0 125 -1.316.0 379 EXP Na Yes
Municipal Waue Combuuar & Aoxiliary Bumers - Unit No. | 103 MBREF103 30200 3091210 21 413 42 1.28 289 A6 13 23 1698 49 CON Yes Yes
Munwcipal Wanie Combusior & Ausiliary Buners - Unu No 2 104 MBREFIH4 360200 3091210 20t 61.3 42 1.28 289 A6 na 23 1698 .9 CON Yeu Yes
Municipal Waue Combusior & Auxiliary Burners - Unit No 3 105 MBREF (05 360.200 3.09L219 200 61.3 42 1.28 289 416 7] 223 169.8 49 CON Yeu Yes
Municipal Wage Combusior & Auxiliary Buraers - Unit No. 4 106 MBREF 106 360,200 3.091.210 201 613 42 1.28 289 416 3.3 123 1698 49 CON Yes Yes
Municipal Wasze Combusior & Aunihacy Burners - Unita No. | - & 03 . 06  MBREFIOX 360,200 3.092.210 201 613 12 128 289 416 33 2.3 679.0 19.5 CON Yex Yes
0370008 Mosaic Riverview Facility
DAP Mamufacturing Plani 7 MOSRIV? 362,500 3.082.500 126 384 L0 b [0} 313 s 10.5 0 (K03 NO Yeu No
Na. 3 MAP Plaal n MOSRIV2Z 362,500 3,082,500 133 403 To 213 142 hE2) s b1k} o7 0.02 NO Yer No
Na. 4 MAP Plam 2] MOSRIV2Y 362,900 1.082.500 133 403 1o 213 142 EES) ns 218 o7 0.02 NO Yer No
Sosnh Cooler H MOSRIVIL 362.900  3.082.500 133 40.3 io 203 142 hEL) 1.3 213 07 0.02 NO Yer No
Isox. 3 & 4 MAP Planis snd South Cooler 22-24 MOSRIVIX 362,500 3.042.500 133 403 7.0 213 142 i) 1.3 HE) 21 0.06 NO Yer No
No. 5 DAF Pant 35 MOSRIVSS 36900 308250 133 40.5 10 FAK] (L] L1t 67.6 2046 175 0.56 NO Yer Ko
No. 7 SAP 4 MOSRIVd4 362.500 1.082,500 150 457 13 .19 152 o as [r2] 0.1 202 NG Yeu No
No. B SAP 3 MOSRIVS 362,900 1.082.500 150 45T 80 244 145 M7 29 13 39.1 LW NO Yo No
No. 9 SAP 6 MOSRIVE 362900 ).082,500 150 457 0 FAZ 135 1 H“HE [EN 148 2.4 NO Yei No
Animal Fead Ingredient Plant No. t k] MOSRIV73 362,900 1.082.500 136 4L5 60 L83 150 N (5] 197 219 061 CON Yes Yes
Animal Feed Ingredien! Planc No. 2 03 MOSRIIO3 362900 1.082.500 155 4.2 60 L83 150 a9 645 197 ns 095 CON Yeu Yes
Basehine - No. 1 knd No 4 MAF Manic and South Cooler MAPMCE 362,900 1.082,500 il 174 33 0 140 i 670 04 od 2.0 EXP Mo Yes
Bascline - No. 3 DAP Plant NOSDAPB 362,900 1,082.500 133 H3 710 113 108 s 5035 154 -24 207 EXF No Ve
Baschioe - Ausilvary Sieam Boiler AUXSTB 362900 3,041,500 20 [ %) 45 e r) 420 439 412 126 08 £.01 EXF Ne Yes
Bascline - Sodism Silwcoftuoride/Sodvum Fluoride Ftant SSFSFPB 362900 3,082,500 40 122 1.7 0.5 120 mn 41 125 07 .02 EXP No Yes
Bascline - Phosphale Rock Griading/Drwing System RKGRNDD 362.900 3082500 60 181 19 0.39 140 hEA) 576 175 Lt 90014 EXP No Yes
Bascline - STSPDAP Manufactering Plani GTSPAFE 362900 3.082.500 126 34 16 14 12% m 0.4 140 6.4 S8 EXP No Yes
Bascline - No. 9 Sulfuric Acid Planib NOSSAFR 362900 3.081.500 150 457 90 274 157 Ho 390 1y EIx} 119 EXP No Yes
Baseline - No. 8 Sulferic Acid Planit NOSSAPR 362900 ).082.500 150 457 L34 4 50 his) M3 10.6 -18.1 Rl EXP No Yes
Baseline - No. T Sulfuric A<id Planib NOTSAPB 362900 ).081.500 150 457 2% 129 70 p L) 450 1Ho -30% 089 EXP No Yes
0570039 TECO - Big Bend Statian.
Unit #) Ceal Fired Bouler wi ESP 1 TECOBBI 361.000 3.075.000 490 1494 24 132 Pasl a9 1539 38 17000 s NO Yes Ne
Unir #7 Riley-Stoker Coal Boiter wf Fsp 2 TECOEB2 361.900  3.075.000 490 1494 240 132 135 s e 267 270180 T80.1 NO Yes No
Unit #3 Rikey-510ker Cond Bovler »f ESP 3 TECOBB) 361.900  3.075.000 499 1524 M0 131 ey 410 410 (F%) 12.6t9.0 3610 NO Yer Ne
Uit #4 Coal Bober W/ Beico ESP 4 TECOBB4 361.900 3.075.000 499 1521 Mo 731 136 342 580 180 11.31%0 s NO Yes No
Combustion Turbine #2 - No 2 Fuel (hi h] TECOBBS 361,900 3.075.000 75 ns 10 27 94 ™ 10 186 1.938.0 363 NO Yes Ne
Combustion Turbine ¥ - No 2 Fael Oit L TECOBBS 351.900  1.075.000 75 29 o 4.27 928 m 610 18.6 19460 %3 atd Yes Mo
Combustion Turbine ¥2 & 3 - Na. 2 Fuel Git 5-6 TECOBBSG 351,900 3.075.000 75 ng 140 4.7 (3] n 41.0 1] 39160 Lz? NO Yes No
THb180 1 & 3 PE Bariow_NOx Ivariery? iy Golder Azsoclates
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TABLE A-1

DETAILED STACK, OPERATING, AND NO, EMISSIONS FOR SOURCES INCLUDED IN THE ATR MODELING ANALYSES FUR THE BARTOW POWER PLANT

UTM Lorption Stack Parameiers NOx Emission PSI Modcled in
Facillty Fucllity Kame AERMOD X Y 13| Dismeter Tempernture Velocity Raie Source? (31
jU Fmisdon Unit Descripilon EUID 0 Name im} 4] ™ fi ™ r K s mis TPY o5 {EXPICONF AAQS Clasnl
Combustion Turbine #1 - No. 2 Fuel Oi ? TECORB? 361,900 3075000 a5 mn? no Al 1010 LRLY 919 280 5610 6l KO Yei Nex
0570029 Kinder Morgan Pors Sutton Terminal
Fackage Boiler Unins 3 & 4 34 KMPSTI&S 362,500 1,089.000 » 91 45 137 430 308 353 L% ) M3 138 CON Yes Ye1
Nitrk Acid Plant with ¥ Siacks 7 KMPSTT 352,500 3.089.000 55 168 25 076 pi1) e 1210 389 872 E Rl KO Yes No
Gas Fired Hurst Package Boiler 13 KMPST1) 362500 3.089.00G & hir) 1 0352 260 4G M0 13 Te a2 CON Yeu Yes
0510261 Hillsbotough Ciy. RRF
Unit Wt - The West Mogt Uni I HCRRFI 368,200 3092700 k3.1 671 51 1.55 0 416 715 60 13 CoN Yeu Yer
Unnt 82 - Scoond West Mosd Unit Burns Mumcipal Wae Only. I HCRRFY 368,200 3,092.700 10 L1 51 1.55 0 416 725 15360 136 CON Yer Yo
Linat #3 - Jed Westmosl Unil - Burng Muniopal Wasc. 3 HCRRF1 368,200 1,092.700 220 61.1 34 1.35 290 416 725 156 0 716 CON Yes Yer
Unitx #1 - 23 (] HCRRFI3 368,200 3,092.700 1] 67.1 31 155 290 416 715 T68 O 221 CON Yes Yo
0£10010 Florida Power & Light - Manatee
Generator Unit | 1 FFLAMANI 367,250 3.0M.150 19 1521 262 199 15 436 68.7 20y LA D 397 KNGO Yes No
Generator Linit 2 2 FFLMANZ 367.250 3.054.150 499 1521 262 79 315 436 68.7 209 11,3660 32697 NO Yes No
Generator Units 14 2 (] FRLMANID 367,250 3.0%4.!150 499 1521 262 79 325 436 68.7 0y 2113240 6539 NGO Yes No
Gas Turbing (nominal 170 MW | with HRSG- Unit No.JA 5 FPLMANS 367,250 3,054.130 e s 1906 519 0 368 9.0 ta.0 1.4 297 CON Yes Yex
Gay Turbing (nominal 170 MW § with HRSG- Unit Na 1B & FPLMANG I61.25¢  3.054.150 120 k-1 9.0 579 X2 368 59.0 13.0 1614 297 CoN Yeu Yes
Gay Turbing (nominal 70 MW § with HRSG- Unit Na.3C ? FPLMANT 361,250 1.0541%0 120 M6 9o 519 202 368 9.0 180 o3 a 297 CON Yes Yes
Gas Turbing (nominal 170 MW ) with HRSG- Unit Ne. 30 ] FPLMANS 357,250 3,084,150 120 %6 19.0 579 202 J68 90 8.0 103.4 297 CON Yes Yex
Gas Turbine (nomsnal 170 MW ) with HRSG- Unit Nos. 3A.B.C.D 5-% FPLMANSE 37,250 1.0H4.150 120 66 190 579 202 163 80 180 4116 119 CON Yes Yes
1010047 Progress Enerps-Anclore Power Plant
Steam Tuchune Gen. Anclowe Unin No. L 1 37410 110680 499 1523 Mo 13z 0 432 620 129 68126 9598 KO Yes Ne
Steam Turbrine Gon. Anclore Unit No 2 2 127.4103.110.680 499 1521 24.0 132 0 431 6240 129 6,656 1 191.48 KO Yes No
Steam Turbine Gen. Anclole Unit Nos | & 2 1-2 127410 3.130.63) 49 1521 24.0 1.32 0 453 620 18.9 134687 3815 KO Yes No
MNote: EXF = PSD enpanding wource.

CON = PSD} consuming source.
N¢Y m Bascline Source, does not affect I'SD increment,

Teh18 26 & 1 PE Baiow HOx lvprbiny? 3
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