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he Hines Energy Complex is named after retired Florida Progress
President and Chairman Andrew H. (Andy) Hines, Jr.

Hines was named president of Florida Power in 1972 and chief executive offi-
cer in 1973. He was president of the Southeastern Electric Exchange and
chairman of the North American Electric Reliability Council.

In 1982, Hines assumed the presidency and chairmanship of the newly creat-
ed Florida Progress Corporation. Under his leadership, Florida Progress was
selected as the Florida company of the year. Hines retired in 1990 after a 38-
year career with Florida Power and Florida Progress.

Hines’ civic affiiations and honors include the University of Florida, University of
South Florida, Rollins College where he is past Chairman of the Board, the
YMCA and the Boy Scouts where he received a Silver Beaver Award (the high-
est award given by the Boy Scouts). He has received the Four Chaplains
Award from the Civitan Club of St. Petersburg for “outstanding service to God
and the community.” Hines also was honored by the Tampa Bay Research
Institute with a Humanitarian Award.

Florida

DEDICATION

“It's a genuine honor to have this plant carry my name. | am most grateful to
those responsible for this decision. | accept it as a representative of Florida
Power men and women, past, present and future who have provided and will
provide the flame of life to millions of people,” said Andy Hines.

1000MW Artist's Rendition

WHAT THE FUTURE HOLDS

The Hines Energy Complex has a site build-out capacity of 3,000
megawatts. It can accommodate five additional two on one combined-
cycle units similar to power block one.

The Hines Energy Complex has been designed with the capability for
future conversion to coal gasification fuel. Coal gasification is a clean
coal technology that has been available for many years but has been
applied to electric power generation only recently. Coal gasification
units, called gasifiers, produce a synthetic gas, derived from coal, that
can be burned like natural gas in a combined-cycle power plant.

Future decisions on technology will be continually reassessed during
Florida Power Corporation’s regular ongoing planning process, which
involves a careful evaluation of options based on the most current infor-
mation available at the time.




Location:

Commercial Operation:
Generating Capacity:
Annual Energy Production:
Annual Fuel Use™

Cost to Build:

Size: Total Land Area

Area Used by Plant
Area of Cooling Pond

"This figure is based on average an

year 1o year

PLANT FACTS

Polk County, Florida, seven
miles south of the City of
Bartow.

April 26, 1999

470 MW

3,200,000 MWH

632 milion los of natural gas
$275 million

8,200 acres

210 acres

722 acres initially, 2,500 acres at-

uitimate site buildout

nual usage rates and may fluctuate from

Elactric Power Natural Gas
For Utity

Generator Gas Turbing

combined-cycle plant generates electricity from the direct burning of

fuel in a combustion turbine. The waste heat from the combustion
turbine is then used to produce steam in the heat recovery steam genera-
tor powering a steam turbine and producing additional electricity.

The first power block constructed at our Hines Energy Complex consists of
two Westinghouse 501F combustion turbine generator sets, two Foster
Wheeler heat recovery steam generators, and a single Westinghouse steam
turbine generator set. This state-of-the-art ultra-low air emissions facility
burns natural gas as its primary fuel with light oil available as backup fuel.
Condenser cooling is provided by fresh water cooling ponds. The Hines
combined-cycle power plant is the most efficient in Florida. It has a nomi-
nal capacity of 470 megawatts. The site will accommodate six power
blocks of this size for a buildout capacity of 3,000 megawatts.




lorida Power Corporation’s selection of combined-cycle power technol-
ogy and fuel is heavily influenced by environmental concerns.

The Hines Energy Complex in Polk County was selected with the help of a
group of citizens called the Environmental Advisory Group (EAG) during 1989
and 1990. Using the input of a citizens’ committee to select potential plant
sites was unique at that time. The EAG was made up of eight environmental-
ists, educators and community leaders throughout the state. The group had a
vital role in Florida Power Corporation’s selection of the current Hines Energy
Complex site.

The site was developed on an 8,200-acre tract south of the city of Bartow. The
property had been mined extensively for phosphate. The site’s initial prepara-
tion involved moving over 10 million cubic yards of soil and draining 4 billion gal-
lons of water. Construction of the energy complex will recycle the land for a
beneficial use and promote habitat restoration.

The Hines Energy Complex is visited by several species of wildlife; including alli-
gators, bobcats, turtles and over 50 species of birds. The Hines site also con-
tains a wildlife corridor, which creates a continuous connection between the
Peace River and the Alafia River.

Florida Power Corporation has arranged for the City of Bartow to provide treat-
ed effluent for cooling pond make-up. The complex's cooling pond initially cov-
ers 722 acres with an eventual expansion to 2,500 acres.

The Hines Energy Complex is designed and permitted to be a zero discharge
site. This means that there will be no discharges to surface waters either from
the power plant facilities or from storm water runoff. Based on this design,
storm water runoff from the site can be used as cooling pond makeup, mini-
mizing groundwater withdrawals.
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Site certified for 3000 MW - January 1994

Power Block 1 - in service - January 1999

Power Block 2 - in service - Fall 2003
~ Supplemental Certification Application (SCA) filing - Mid-2000
= Agency Reports - Winter 2000
> Hearing - Spring 2001
» Certification - Summer 2001
= Commencement of Construction - Winter 2001

= Natural gas-fired combined cycle (dual fuel) — oS lo & ‘_" ¢
» Nominal output - 530 MW w0 (000 H.?’b/f'zr’
Fuel ’

» Clean burning natural gas / distillate oil (backup supply)
Transmission

» Existing transmission in-place
Water

= Innovative use of stormwater management for water supply
» New water supply resource (Aquifer Recharge and Recovery Project)

Air . (PN
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» State of the art control technology (BACT) S F 3.3 fles R
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May 15, 2000 6,%%

Mr. Scott Sheplak, P.E.

Bureau of Air Regulation

Florida Department of Environmental Protection
2600 Blair Stone Road

Tallahassee, FL 32399-2400

Dear Mr. Shepiak:
Re: Revised Heat Input Curves - FPC Hines Facility

Enclosed are three originals of a construction permit application for the revision of the heat
input curves for Units 1A and 1B at Florida Power Corporation’s (FPC) Hines Energy Complex.
Recall that Siemens/Westinghouse made an adjustment to improve the performance of the
units, and this resulted in a minor change to the heat input curves for both natural gas and oil.

As the revised heat input curves show, the overall maximum heat input at 30 degrees F. for oil
firing will not change from the curve incorporated into the permit on May 27, 1999. At 59
degrees F., the maximum heat input while firing oil will increase from the former 1,999
mmBtu/hour to 2,020 mmBtu/hour, which is an increase of 1.1%. The overall maximum heat
input while firing natural gas will increase from 1,950 mmBtu/hour to 1,980 mmBtu/hour at 30
degrees F., which is an increase of 1.5%. At 59 degrees F., the maximum heat input while
firing natural gas will increase from the current 1,866 mmBtu/hour to 1,915 mmBtu/hour, which
is an increase of 2.6%.

in a discussion regarding this permit amendment on May 15, Mr. Al Linero of DEP and Mike
Kennedy of FPC determined that the operating history of the Hines units is less than two years
in duration; therefore, allowable emissions may be used as past actual emissions. [n addition,
FPC is not proposing to change any permitted emission limits. .

FPC requests that, to the extent possible, the DEP co-process this construction permit
amendment and the corresponding change to the draft Title V permit. However, due to the
coming summer season demand for electricity, FPC requests that DEP issue the construction
permit amendment as soon as possible in order to enable FPC to utilize the available capacity
at Hines.

ONE POWER PLAZA, 263 - 13th Avenue South, BB1A, St. Petersburg, FL 33701-5511
P.O. Box 14042, BB1A e St. Petersburg » Florida 33733-4042 « (727) 820-5151
A Floride Progress Company

Printed on recycled paper



Mr. Scott Sheplak, P.E.
May 15, 2000
Page Two

Thank you for your consideration of this request. Please contact Mike Kennedy at (727) 826-
4334 if you have any questions.

Sincerely,

TR

W. Jeffrey Pardue, C.E.P.
Director

Cc: Mr. Al Linero, DEP

ONE POWER PLAZA, 263 - 13th Avenue South, BB1A, St. Petersburg, FL 33701-5611 «
P.O. Box 14042, BB1A e St. Petersburg ¢ Florida 33733-4042  (727) 820-5151
A Florida Progress Company

Printed on recycled paper



Department of
Environmental Protection

DIVISION OF AIR RESOURCES MANAGEMENT
APPLICATION FOR AIR PERMIT - LONG FORM

I. APPLICATION INFORMATION

Identification of Facility Addressed in This Application

1. Facility Owner/Company Name :
Florida Power Corporation

2. Site Name :
Hines Energy Complex

3. Facility Identification Number : 1050234 [ ] Unknown

4. Facility Location :
Bartow

Street Address or Other Locator : 7700 County Road 555
City : Bartow County : Polk Zip Code : 33841

6. Existing Permitted Facility?

5. Relocatable Facility?
[X] Yes [ ] No

[ ] Yes [X] No

I Part [ -1

DEP Form No. 62-210.900(1) - Form
Effective : 3-21-96



Owner/Authorized Representative or Responsible Official

1. Name and Title of Owner/Authorized Representative or Responsible Official :

Name : W. Jeffrey Pardue, C.E.P.
Title :  Director, Environmental Services

2. Owner or Authorized Representative or Responsible Official Mailing Address :

Organization/Firm :  Florida Power Corporation
Street Address :  P.O. Box 14042, MAC BB1A
City :  St. Petersburg
State :  FL Zip Code : 33733

3. Owner/Authorized Representative or Responsible Official Telephone Numbers :

Telephone :  (727)826-4301 Fax : (727)826-4216

4. Owner/Authorized Representative or Responsible Official Statement :

I, the undersigned, am the owner or authorized representative* of the non-Title V source
addressed in this Application for Air Permit or the responsible official, as defined in Rule
62-210.200, F.A.C., of the Title V source addressed in this application, whichever is
applicable. | 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. | understand that a
permit, if granted by the Department, cannot be transferred without authorization from
the Department, and | will promptly notify the Department upon sale or legal transfer of
any permifted emissions units.

%@ ui’//é'/éo

N

Signature Date

* Attach letter of authorization if not currently on file.

L Part2- 1
DEP Form No. 62-210.900(1) - Form
Effective : 3-21-96



Scope of Application

Permit
Emissions Unit ID | Description of Emissions Unit Type
001 170 MW Westinghouse 501F Combustion Turbine Unit 1 AC
002 170 MW Westinghouse 501F Combustion Turbine Unit 2 AC

[Part3- 1
DEP Form No. 62-210.900(1) - Form
Effective : 3-21-96




Purpose of Application and Category

ategory I : All Air Operation Permit Applications Subject to Processing Under Chapter 62-213,
AC.

This Application for Air Permit is submitted to obtain :

[ ] Initial air operation permit under Chapter 62-213, F.A.C, for an existing facility which is
classified as a Title V source.

[ ] Initial air operation permit under Chapter 62-213, F.A.C, for a facility which, upon start up of
one or more newly constructed or modified emissions units addressed in this application, would
become classified as a Title V source.

Current construction permit number :

[ ] Air operation permit renewal under Chapter 62-213, F.A.C., for a Title V source.

Operation permit to be renewed :

[ ] Air operation permit revision for a Title V source to address one or more newly constructed or
modified emissions units addressed in this application.

Current construction permit number :

Operation permit to be revised :

[ ]Air operation permit revision or administrative correction for a Title V source to address one or
more proposed new or modified emissions units and to be processed concurrently with the air
construction permit application.

Operation permit to be revised/corrected :

[Part4- 1
DEP Form No. 62-210.900(1) - Form
Effective : 3-21-96



[ ]Air operation permit revision for a Title V source for reasons other than construction or
modification of an emissions unit.

Operation permit to be revised :

Reason for revision :

ategory IT . All Air Operation Permit Applications Subject to Processing Under Rule
2-210.300(2)(b), F.A.C.

This Application for Air Permit is submitted to obtain :

[ ] Initial air operation permit under Rule 62-210.300(2)(b), F.A.C,, for an existing facility
seeking classification as a synthetic non-Title V source.

Current operation/construction permit number(s) :

[ ] Renewal air operation permit under Fule 62-210.300(2)(b), F.A.C., for a synthetic non-Title V
source.

Operation permit to be renewed :

[ ]Air operation permit revision for a synthetic non-Title V source.

Operation permit to be revised :

Reason for revision :

Category III : All Air Construction Permit Applications for All Facilities and Emissions Units

This Application for Air Permit is submitted to obtain :

[ X ]Air construction permit to construct or modify one or more emissions units within a facility
(including any facility classified as a Title V source).

I Part4- 2
DEP Form No. 62-210.900(1) - Form
Effective : 3-21-96



Current operation permit number(s), if any :
1050223-002-AV

[ ]Air construction permit to make federally enforceable an assumed restriction on the potential
emissions of one or more existing, permitted emissions units.

Current operation permit number(s) :

[ ]Air construction permit for one or more existing, but unpermitted, emissions units.

1. Part4- 3
DEP Form No. 62-210.900(1) - Form
Effective : 3-21-96 .



Application Processing Fee

Check one :

[X ] Attached - Amount : 7’ 250. 0o [ ] Not Applicable.

Construction/Modification Information

1. Description of Proposed Project or Alterations :

1,950 to 1,980 mmBtu/hour.

Proposed revision to the heat input curves for Power Block 1, Units 1A and 1B. Maximum heat input at 3
deg. F for oil firing does not change. Maximum heat input at 30 deg. F for natural gas firing increases frorm

2. Projected or Actual Date of Commencement of Construction :

(¥8)

Projected Date of Completion of Construction :

Professional Engineer Certification

1. Professional Engineer Name : Jennifer A. Stenger
Registration Number : 0052125

2. Professional Engineer Mailing Address

Organization/Firm : Florida Power Corporation
Street Address : P.O. Box 14042, MAC BB1A

City : St Petersburg State : FL Zip Code : 33733
3. Professional Engineer Telephone Numbers :
Telephone :  (727)826-4132 Fax: (727)826-4216
I PartS- |

DEP Form No. 62-210.900(1) - Form
Effective : 3-21-96




\

. 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 pollutant 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.

If the purpose of this application is to obtain a Title V source air operation permit (check here [
] if so), I further certify that each emissions unit described in this Application for Air Permil,
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 schedule is submitted with this application.

If the purpose of this application is to obtain an air construction permit for one or more
proposed new or modified emissions units (check here [ X] 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 found to be in
conformity with sound engineering principles applicable to the control of emissions of the air
pollutants characterized in this application.

If the purpose of this application is to obtain an initial air operation permit or operation permit
revision for one or more newly constructed or modified emissions units (check here [ ] if so), [
Surther certify that, with the exception of any changes detailed as part of this application, each
5uc{rz,kem,t§§;0ns has been constructed or modified in substantial accordance with the information
\\‘gfzven in the co'frespondzng application for air construction permit and with all provisions

carﬂszed irs ,s‘uch pemz it.

6///5//n
Date

1 Ué 'a,.,.t
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* Attach any exception to certification statement.

I Part6- 2
DEP Form No. 62-210.900(1) - Form
Effective : 3-21-96



Application Contact

1. Name and Title of Application Contact :

Name : I. Michael Kennedy, Q.E.P.
Title : = Manager, Air Programs

2. Application Contact Mailing Address :

Organization/Firm :  Florida Power Corporation
Street Address : P.O. Box 14042, MAC BB1A
City : St. Petersburg
State:  FL Zip Code : 33733

3. Application Contact Telephone Numbers :

Telephone :  (727)826-4334 Fax: (727)826-4216

Application Comment

This application is for the proposed revision of the heat input curves for Units 1A and 1B.

[LPart7- 1
DEP Form No. 62-210.900(1) - Form
Effective : 3-21-96



II. FACILITY INFORMATION

A. GENERAL FACILITY INFORMATION

Facility, Location, and Type 10

1. Facility UTM Coordinates :

Zone ; 17 East (km): 414.40 North (km) :  3073.90

2. Facility Latitude/Longitude :

Latitude (DD/MM/SS): 27 47 19 Longitude (DD/MM/SS): 81 52 10

3. Governmental 4. Facility Status S. Facility Major 6. Facility SIC(s) :
Facility Code : Code : Group SIC Code :
0 A 49

7. Facility Comment :

Facility consists of two combined cycle combustion turbines (CT) with a heat recovery steam generator
for a total generating capacity of a nominal 500 MW; a 99 mmBtu/hr auxiliary botler, and a 1,300 KW

diesel generator.

Facility Contact

1. Name and Title of Facility Contact :
Paul V. Crimi
Asset Manager

2. Facility Contact Mailing Address :
Organization/Firm :  Florida Power Corporation
Street Address : 3219 State Road 630 East

City . Ft. Meade State : FL Zip Code: 33841

3. Facility Contact Telephone Numbers :

Telephone :  (863)519-6101 Fax : (863)519-6110

II. Part 1 - 1
DEP Form No. 62-210.900(1) - Form
Effective : 3-21-96
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United States Department of the Interior

FISH AND WILDLIFE SERVICE

1875 Century Boulevard
IN REPLY REFER TO: Atlanta, Georgia 30345 :
February 16, 1999 RECEIVED
Re: PSD-FL-260 . .
FEB 23 1999

BUREAU OF
AIR REGULATION

Mr. C. H. Fancy

Chief, Bureau of Air Regulation
Department of Environmental Regulation
Twin Towers Office Building

2600 Blair Stone Road, MS 48
Tallahassee, Florida 32399-2400

Dear Mr. Fancy:

Our Air Quality Branch has reviewed the Prevention of Significant Deterioration permit
application for Florida Power Corporation’s (FPC) proposal to construct and operate a
combined cycle project at its Hines Energy Complex in Polk County, Florida. The facility
1s located 110 km southeast of Chassahowitzka Wilderness, a Class I air quality area,
administered by the U.S. Fish and Wildlife Service. The comments from our Air Quality
Branch are 'summarized in the enclosed technical review document and tables.

In summary, although FPC is proposing adequate control technologies for nitrogen oxides
(NO,), the level of control proposed by FPC does not fully utilize the potential of those
technologies. We believe that FPC should be required to meet lower NO, emission limits
than those proposed.

In addition, FPC should evaluate potential impacts from this proposed project to visibility
at the Class | area.

If you have any questions, please contact Ms. Ellen Porter of our Air Quality Branch in
Denver at 303/969-2617.

Sincerely yours,

A A

Sam D. Hamilton
Regional Director

Sh g fos i e
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Technical Review of Prevention of Significant Deterioration Permit Application
for a 500 MW Combined Cycle Project
Florida Power Corporation’s Hines Energy Complex
Polk County, Florida
PSD-FL-260

by

Air Quality Branch, Fish and Wildlife Service — Denver
February 10, 1999

Florida Power Corporation (FPC) is proposing to construct and operate two gas/oil-fired 165-
megawatt (MW) Westinghouse 501F combined cycle turbines (CCT) with a 170 MW steam
turbine generator at its Hines Energy Complex in Polk County, Florida. The facility is located
110 km southeast of Chassahowitzka Wilderness, a Class I air quality area administered by the
U.S. Fish and Wildlife Service. The proposed project will result in significant increases in
emissions of nitrogen oxides (NOy), sulfur dioxide (SO,) fine particulate matter (PM-10),
particulate matter (PM), volatile organic compounds (VOC), sulfuric acid mist (SAM), and
carbon monoxide (CO). Emissions (in tons per year — TPY) are summarized below.

POLLUTANT [ EMISSIONS INCREASE (IPY)
NO, 299
S0, 93
PM-10 — 98
PM 08
VOC 143
SAM 95
CO 756

Best Available Control Technology (BACT) Analysis

FPC has proposed to meet NO, limits of 6 parts per million by volume on a dry basis (ppmvd)
corrected to 15% oxygen while burning natural gas. NO, will be controlled by use of Selective
Catalytic Reduction (SCR) which is capable of better than 80% NO, removal efficiency. When
burning oil, FPC proposes to limit NO, to 42 ppm through the use of water injection.

While we agree with the control technologies proposed by FPC, we also believe that it can
better utilize these technologies to achieve lower NO, emissions. For example, SCR use on
the overwhelming majority of newer units shown in the enclosed Table 1.b indicates that
emissions in the 2.5-5 ppm range are readily achievable and feasible for this industry. FPC
has rejected lower emission limits stating, “The only stationary sources required to meet this
most stringent control technology emission limit are those new/modified sources being located
in non-attainment areas, or sources which have other unique circumstances which require
exceedingly stringent pollution control.” Because only a few of the projects shown in Table
1.b. are in non-attainment areas, FPC should explain the unique circumstances that affect the

t




other projects with lower NO, limits. Furthermore, because FPC admits that lower NO, limits
are technically feasible, it should provide an economic evaluation of the cost of meeting a
lower (down to 2.5 ppm NO, limit) as required by the top-down BACT process.

FPC performed an economic analysis on the cost of meeting a 6 ppm NO, limit. We have the
following comments on their analysis:

The heat recovery steam generator modification cost should be explained.

The recurring catalyst cost is extraordinarily high and should be justified.

The costs of the PSM/RMP Plan and its update are extraordinarily high. Please explain
what this plan includes and justify the associated high costs.

Contingency costs are much higher than the 3% recommended by the EPA Control Cost
Manual. '

Capital Recovery Factors and interest rates are higher than the 7% interest rate recommended
by the EPA Control Cost Manual.

Energy costs for “Electrical,” Fuel Escalation,” and “Contingency” should be justified.

Although we have relatively little data with regard to NO, limits when firing oil, it can be seen
in Table 1.a. that limits in the 9-15 ppm range are common.

Emissions of other pollutants will be controlled primarily by good combustion techniques.

Conclusions and Recommendations

Although FPC is proposing adequate control technologies, the level of NO, control proposed
by FPC does not fully utilize the potential of those technologies. FPC has not documented or
justified the extraordinarily high control costs contained in its application. We believe that
NO, can be controlled to a level of 2.5-5 ppm by the technology proposed and that the cost
of such control would not exceed the $4,000 per ton typical of the industry. If FPC’s costs
really are exceptional, it must present more thorough evidence to support its claim.

Air Quality Analysis

The results of the air quality analysis indicate that the proposed project will not contribute
significantly to consumption of the Class I increments for SO,, nitrogen dioxide (NO,), and
PM-10.

Air Quality Related Values (AQRYV) Analysis

FPC did not evaluate potential impacts to visibility at the Class I area. FPC should perform
a regional haze analysis, following the recommendations of the Interagency Workgroup on Air
Quality Modeling at: http://www.epa.gov/scram001/; “Model Support”; “6th Modeling
Conference”; “TWAQM.”

Contact: Ellen Porter, Air Quality Branch (303) 969-2617.



Table 1.a Gas Turbine Limits from RBLC

NOXx Emission Limits

Project Description | Permit |Dry Lox-NOx Comb. |SCR

Simple | Combined| Duct |Power Output Issue Gas Oil Gas ~ Oil
Facility Name Cycle Cycle Burner MW mmBtu/hr HP Permit # Date (ppm) (ppm) (ppm) (ppm)
Alabama Power Company Y Y 100 353 10566 | AL-0115 | Dec-97 15.0
American Cogen Tech. Sep-85 17.0
Arrowhead Cogen Dec-88 9.0
Auburndale Power Part. 356 1214 36298 | FL-0080 | Dec-92 15.0 25.0
Baf Energy Jul-87 9.0
Baltimore Gas & Electric 140 495 14792 | MD-0019 15.0
Bear Island Paper Y Y 139 474 14172 | VA-0190 | Oct-92 9.0 15.0
Berkshire, MA Y 272 3.5 9.0
Bermuda Hundred : Mar-92 9.0 15.0
Blue Mtn. Pwr, Y 163 541 16166 | PA-0148 | Jul-96 |Y 4.0 8.4
Brooklyn Navy Yard Cogen Y 240 848 25358 | NY-0044 | Jun-95 3.5 10.0
Cimarron Chemical 0 C0-0020] Mar-91
Cogen Technologies Jun-87 9.6
Doswell Ltd. May-90 9.0
Ecoelectrica Y 461 1629 48709 | PR-0004 | Oct-96 7.0 9.0
Fleetwood Cogeneration Y 105 360 10764 | PA-0099 | Apr-94 15.0
Florida Power—Hines—-Polk Y 442 1510 45148 | FL-0082 | Feb-94 12.0 42.0
Formosa Plastics Y 132 450 13455 | LA-0093 | Mar-97 9.0
Formosa Plastics Y 132 450 13455 | LA-0089 | Mar-95 9.0
Gainesville Regional Utilities Y 74 262 7819 FL-0092 | Apr-95 15.0
Goal Line 113 386 11541 | CA-0544 | Nov-92 5.0
Gordonsville Energy Y 445 1520 45433 | VA-0189 | Sep-92 9.0
Granite Road Limited 135 461 13781 | CA-0441 | May-92 3.5
Grays Ferry Y Y 337 1150 34384 | PA-0098 | Nov-92 9.0
Hermiston Generating Y 497 1696 50709 | OR-0011] Apr-94 4.5
Kalamazoo Power 529 1806 53995 | MI-0206 | Dec-91 15.0
Kamine/Besicorp 190 650 19434 | NY-0049 | Nov-92 9.0 9.0
Kamine/Besicorp 191 653 19524 | NY-0048 | Nov-92 9.0 9.0
Kingsburg Energy Y 35 122 3645 | CA-0347 | Sep-89 6.0
Kissimmee Utillty Authority 255 869 25982 | FL-0078 | Apr-93 15.0
Lakewood Cogen Apr-91 9.0
Lakewood Cogeneration 56 190 5681 NJ-0013 | Apr-91 9.0
Las Vegas Cogen Oct-90 10.0
Linden Cogeneration Y 165 583 17434 | NJ-0011 | Aug-91
Lordsburg 100 353 10566 | NM-0031| Jun-97 15.0
Lsp-Cottage Grove 577 1970 58901 | MN-0022 ] Mar-95 4.5
Mid-Ga. Cogen 116 410 12257 | GA-0063 | Apr-96 9.0 20.0
Milagro, Williams Field Ser. 10983 37500 1121220 NM-0024
Narragansett Electric Y 398 1360 40663 | RI-0010 | Jun-86 9.0
Newark Bay Cogen 171 585 17491 | NJ-0009 | Nov-90 8.3
Newark Bay Cogen 181 617 18448 | NJ-0017 | Jun-93 8.3 16.0
Ocean State Power Dec-88 9.0
Ols Energy Jan-86 9.0
Orange Cogen 108 368 11012 | FL-0068 | Dec-93 15.0
Panda-Kathleen Y 75 265 7925 FL-0102 | Jun-95 15.0
Pasny/Holtsville Y 336 1146 34264 | NY-0047 | Sep-92 9.0
Pawtucket Power Jan-89 9.0
Pedricktown Cogen 293 1000 29899 | NJ-0010 | Feb-90 9.0




NOx Emission Limits < 25 ppm

Project Description | Permit |Dry Lox-NOx Comb. |SCR

Simple [ Combined | Duct |Power Output Issue Gas Oil Gas Qil
Facility Name/Location Cycle Cycle Burner MW mmBtu/hr HP Permit # Date (ppm) (ppm) (ppm) {ppm)
Phoenix Power Part. 0 May-93 22.0
Pilgrim Energy Center Y 410 1400 41859 | NY-0075 | Apr-95 4.5
Portland General Elec. 504 1720 51427 | OR-0010| May-94 4.5
Puerto Rico Electric Power Y 248 876 26204 | PR-0002 | Jul-95 10.0 42.0
Richmond Power Enterprise Dec-89 8.2
Saguaro Power Company 35 122 3645 | NV-0015| Jun-91 9.0
Saranac Energy Company Y 329 1123 33577 | NY-0046 | Jul-92 9.0
Selkirk Cogen Y 344 1173 35072 | NY-0045] Jun-92 9.0
Seminole Fertilizer Mar-91 9.0
Seminole Fertilizer Corp 26 92 2747 | FL-0059 | Mar-91 9.0
Seminole Hardee Unit 3 Y 2 x 244 981 29331 | FL-0104 | Jan-96 15.0 12.0
Sithe/Independence Y 625 2133 63775 Nov-92 4.5
So. Cal. Gas Qct-91 8.0
Southern CA Gas 0 CA-0418 | Oct-91 8.0
Southern CA Gas 54 184 5500 | CA-0463| Oct-91 8.0
Sumas Energy Jun-91 8.0
Sumas Energy Dec-90 9.0
Sumas Energy Inc 88 311 9298 | WA-0027| Dec-92 6.0
Sunlaw Jun-85 9.0
SWPSCo 100 353 10566 | NM-0028 ] Nov-96 15.0
SW PSCo 100 353 10566 | NM-0029| Feb-97 |?
Talahassee Y 260 12.0 42.0
Tenaska WA Partners Y Y 1 2 55 WA-0275] May-92 7.0
Tiger Bay 473 1615 48281 | FL-0072 | May-92 15.0
Union Oil Mar-86 2.5
Unocal 0 CA-0613 | Jul-89 9.0
Western Power Sys. Mar-86 9.0
Willamette ind. Apr-85 15.0
Table 1.b Permits Pending or Not Yet in RBLC

NOx Emission Limits < 25 ppm

Project Description | Permit |Dry Lox-NOx Comb. |SCR

Simple | Combined | Duct |Power Qutput Issue Gas Qil Gas Qil
Facility Name/Location Cycle Cycle Burner MW mmBtu/hr HP Permit # Date (ppm) (ppm) {(ppm) (ppm)
Alabama Pwr--Theodore Y Y 210 AL 3.5
Androscoggin Energy Y Y 150 1857 55523 ME 6.0 42.0
ARCQO Watson Project 45 CA Oct-97 5.0
Bridgeport Energy Project 6.0
Brush ) Y 25x2 CcO 42 (1)
Calpine—-South Point Y Y 500 AZ Y 4.5
Casco Bay Energy Y 520 1838 54943 ME 5.0
Cogen Tech. Linden Venture Y 581 1983 59275 NJ 3.5
Col. Springs--Nixon Y 33x2 CcO 25.0
Dighton, MA MA 3.5
Duke Energy--New Smyrna Y 500 FL 12.0
Enron (LAER) CA 2.5
Frontera Power Y 330 TX 15.0
Griffith Energy Y Y 650 AZ 4.5
HDPP (LAER) CA 3.0
Hermiston Generating Y CA Dec-95 4.5
Kissimmee Utility--Cane Is. #1 Y 40 FL-182B 15.0
Kissimmee Utility--Cane Is. #3 Y 250 FL
Lakeland Mclntosh CCT Y 350 FL 7.5 15.0
Lakeland Mcintosh SCT Y 250 883 26415 FL 9.0 42.0
LaPoloma Generating Y 262 x4 CA 3.0
Mississippi Pwr--Daniels Y 170 Ml Y 3.5
Northwest Regional Power Y 838 1530 45746 WA 9.0
Oleander Power Y 190 x 5 FL 9.0 42.0
Orange Generation--Bartow Y 41x2 15.0
Rotterdam, N.Y. NY 4.5
Sacramento Power 115 CA Dec-94 3.0
Sutter 170 Y 3.5
TVA--Gallatin Y 85 x 4 TN 15.0
TVA--Johnsonville Y 85 x4 TN 15.0
TX-NM Pwr--Lordsburg Y 80 NM 15.0 25.0
Theodore Co-Gen Y Y 3.5
Tiverton, RI RI 3.5

(1) does not use dry low-NOx combustor technology




Department of
Environmental Protection

-

L]

Twin Towers Office Building
Jeb Bush . 2600 Blair Stone Road David B. Struhs
Governor Tallahassee, Florida 32399-2400 Secretary

February 1, 1999

CERTIFIED MAIL - RETURN RECEIPT REQUESTED

Mr. Gregg Worley, Chief
Preconstruction/HAP Section

Air, Radiation Technology Branch
US EPA Region IV

61 Forsyth Street

Atlanta, Georgia 30303

- Re: FPC Hines Energy Complex - Power Block II

500 MW Combined Cycle Project
PA 92-33SA1, PSD-FL-260

Dear Mr. Worley:

Enclosed is a copy of a PSD application for a second nominal 500 MW combined cycle project planned
by Florida Power Corporation at its Hines Energy Complex in Polk County, Florida. The project consists of
two 165 MW Westinghouse 501F combustion turbine-electrical generators with unfired heat recovery steam
generators powering a single 170 MW steam electrical generator. While the main fuel will be pipeline natural

- gas, maximum 0.05 percent sulfur fuel oil is proposed for a maximum of 1000 hours between the two new

units.

Best Available Control Technology emission limits of NOy are proposed throughout the entire operating
range as the maximum pounds per hour achieved when controlling emissions at full load by selective catalytic
reduction to 6 ppmvd @ 15 % O,. BACT CO emission limits are proposed throughout the entire operating
range as the Ib/hr achieved when controlling emissions at full load to 25 ppm. Values for firing oil are based
on 42.ppmvd @15% O, by wet injection for NOy and 30 ppm for CO.

Attached is a copy of our preliminary sufficiency questions to FPC. We would appreciate your early
review and comment. This project is subject to Florida’s Power Plant Siting Act and will undergo an
administrative hearing pI'lOI' to review by the Governor and Cabmet If you have any questlonc on thls matter
* please call Mike Halpin at 850/921-9530. ‘

Smcerely,

2 /i

A A Linero, P.E., Administrator
. _ New Source Review Section

AAL/aal

Enclosures

“Protect, Conserve and Manage Florida’s Environment and Natural Resources”

Printed on recycled paper.
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Florida Department of
Memorandum Environmental Protection

TO: " Buck Oven, PPSO

THRU: Clair Fancy, Chief, BAR W

THRU: Al Linero, Administrator, NSR Section, BAR (2& ﬂf\ﬁd
FROM:  Mike Halpin, Review Engineer/fw
DATE: February 3, 1999

SUBJECT: FPC Hines Energy Complex - Power Block II
PA 92-33A and PSD-FL-260

Please include the following questions and comments in your Sufficiency package to
Florida Power Corporation.

1. Please provide carbon monoxide (CO), nitrogen oxides (NOy), volatile organic
compounds (VOC), and particulate (PM/PM, ;) emissions from the Westinghouse 501F as
a function of percent unit output. It is preferred that these be provided as curves showing
percent of full load on the abscissa and log of ppm on the ordinate. Indicate on the
graph(s), the region of diffusion flame and the region of maximum lean premix
combustion. These characteristics should be provided for both gas and fuel oil firing.
Nitrogen oxides emissions should be indicated with and without selective catalytic
reduction for both fuels. Additionally, provide timing data for start-up and shut-down so
that hourly emissions can be better understood. Identify normal minimum load point as
well as specific emission data at this load point.

2. Describe significant differences between the initially constructed units (Units 1 and 2)
and the units described in this application which may affect air emissions.

3. Provide any emission test data acquired on Hines Units 1 and 2. Such data (initial .
compliance tests on the CT’s) had been estimated to be available in January of 1999 as
per the original conditions of certification XII1.B.4. If no data has of yet been acquired,
indicate approximately when FDEP may obtain such data.

4. Refer to the comment on Page 4-8 of the application that “significant international
pressure is now being exerted to reduce CO, emission levels in response to the suspected
contributions of the gas to global warming. A CO oxidation catalyst could increase the
CO, emissions from the facility by almost 360 pounds per hour (1660 TPY assuming
8760 hours per year of operation).” Comment on the fate of CO in the atmosphere if it is
not catalytically converted to CO, within the units. '



5. The original application for the Kissimmee Utilities Authority Cane Island Unit 3
included an estimate by Black & Veatch (design consultants for both the KUA and FPC
projects) for annual CO emissions of roughly 3,400 - 3,800 tons per year (TPY) from a
single Westinghouse 501F. Emissions from 720 hours per year were estimated at over
1000 tons. These were presumably over all possible load conditions. Please reconcile
how the Power Block II Project will maintain emissions from each unit at approximately
376 TPY over the entire range of operation. Please provide reasonable assurance that
annual CO emissions will be equal to or less than the value estimated. This can be by
design information, control equipment, multi-load tests at similar facilities, or plans for
continuous monitoring. For reference, note that Seminole Electric has similar CO limits
at its Hardee Unit 3 to those requested by FPC for Power Block II. However, Seminole
has advised that it will employ catalytic oxidation for its presumably identical
Westinghouse 5011 unit scheduled to be installed at approximately the same time as
Power Block II.

6. For comparison purposes with the selective catalytic proposal, please provide a cost
estimate from Goaline or ABB Environmental for SCONOy, to reduce NOy emissions
from 35 ppm to 6 ppm of NOy. Include in the estimate the possible impacts on CO
emissions over the representative loads based on the reconciliation mentioned in question
5 above.

7. For comparison purposes, please inquire with Catalytica the availability and cost of
XONON for NOy control as well as a ineans to eliminate ammonia emissions.

8. Please submit the application information on an ELSA disk. This will facilitate the input
of ihe application data in the Department’s ARMS system.

We will provide Park Service and ETA éomments as soon as they are available. Please
advise FPC that they may contact me (Mike Halpin) at 850/921-9530 regarding the above
questions.



Department of
Environmental Protection

Twin Towers Office Building
Jeb Bush 2600 Blair Stone Road David B. Struhs
Governor ~ Tallahassee, Florida 32399-2400 Secretary

February 1, 1999

¢

CERTIFIED MAIL - RETURN RECEIPT REQUESTED

Mr. John Bunyak, Chief

Policy, Planning & Permit Review Section
NPS-Air Quality Division

Post Office Box 25287

Denver, Colorado 80225

Re: FFC Hin=s Energy Complex - Power Block 11
500 MW Combined Cycle Project
PA 92-33SA1, PSD-FL-260

Dear Mr. Bunyak:

Enclosed is a copy of a PSD application for a second nominal 500 MW combined cycle proiect planned
by Florida Power Corporation at its Hines Energy Complex in Polk County, Florida. The project consists of
two 165 MW Westinghouse 501F combustion: turbine-electrical generators with unfired heat recovery steam
generators powering a single 170 MW steam electrical generator. While the main fuel will be pipeline natural
gas, maximum 0.05 percent oulfur fuel oil is proposed for a maximum of 1000 hours betwee the two new
units.

Best Available Control Technology emission limits of NOy are proposed throughout the entire operating
range as the maximum pounds per hour achieved when controlling emissions at full load by selective catalytic
reduction to 6 ppmvd @ 15 % O,. BACT CO emission limits are proposed throughout the entire operating
range as the Ib/hr achieved when controlling emissions at full load to 25 ppm. Values for firing oil are based
on 42 ppmvd @15% O, by wet injection for NOy and 30 ppm for CO.

Attached is a. copy of our preliminary sufficiency questions to FPC. We would appreciate your early
review and comment. This project is subject to Florida’s Power Plant Siting Act and will undergo an
administrative hearing prior to review by the Governor and Cabinet. If you have any guestions on this matter

“please call Mike Halpin at 850/921-9530.

Smcerely,

ﬂaoﬁv

A. A. Linero, P.E., Administrator
New Source Review Section

v

AAl /aal

Enclosures

“Protect, Conserve and Manage Florida’s Environment and Natural Resources”

Printed on recyc..d poper.
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January 11, 1999 E\\!EG

g
Mr. Al Linero, P.E. AN 19"
Administrator, New Source Review Section \ OF
: i GREAY o
Bureau of Air Regulation BY! G\)\}
Fiorida Department of Environmental Protection N\Kﬁ

2600 Blair Stone Rd.
Tallahassee, Florida 32399

Dear Mr. Linero:
Re; Modeling Fiies for Hines Power Block 2

The purpose of this letter is to transmit the air quality dispersion modeling files for Florida
Power Corporation’s (FPC) proposed Hines Power Block 2 PSD permit application. Due to the
volume of information contained in these files, they were not included as part of the application
document. Attachment 1 to this letter contains the SCREEN3 model output used to evaluate:
the most conservative unit load conditions by pollutant. The ISCST3 input and output files
from the refined modeling analysis are contained on the three diskettes included with this
letter. In order to identify the files, the following describes the file naming system:

Fiiename: hi2xxxyy.zii

hi2 - refers to Hines Power Block 2

pollutant designation (SO,, NO,, PM, CO)

yy - if necessary, denotes short-term (st) or long-term (It) run
Z - denotes input (l) or output (o) file

denotes year of meteorological data (87 through 91)

:

Please feel free to review these files in conjunction with the PSD permit application review.
Please contact me at (727) 826-4334 if you have any questions.

Sincerely,

J. Michael Kennedy, Q.E'P. |
Manager, Air Programs

ONE POWER PLAZA, 262 - 13th Avenue South, BB1A, St. Petersburg, FL 33701-5511 -«
P.0O. Box 14042, BB1.\ » St. Petersburg » Florida 33733-4042 « (727) 856-5151
A Florids Progress Comuany

Prin:ed on recycled paper



BEFORE THE STATE OF FLORIDA _
DEPARTMENT OF ENVIRONMENTAL PROTECTION

JAN 27 1999

BUREAU OF
AIR REGULATION

Polk County, Florida

InRe: Florida Power Corporation )
Hines Energy Complex ) :
(Polk County Site) ) DEP File No. PA92-33D B
Modification of Conditions )  OGC Case No. 98-2296 R E C E IV E D
of Certification )
)
)

FINAL ORDER MODIFYING
CONDITIONS OF CERTIFICATION

On January 27, 1994, the Governor and Cabinet, sitting as the Siting Board, issued a final
order approving certification for Florida Power Corporation’s Polk County site, now known as
the Hines Energy Complex. That certification order approved the construction and operation of a
470 MW, natural gas-fired, combined cycle power plant and associated facilities located in Polk
County, Florida. |

On July 1, 1998, Florida Power Corporation (FPC) filed a request to amend their
application to reflect installation of a Selective Catalytic Reduction system (SCR) to achieve the
NOx emission levels specified in the Prevention of Significant Deterioration Permit (PSD) and the
Conditions of Certification. Pursuant to Section 403.516(1)(b), Florida Statutes and Condition of
Certification XI.B., FPC requested that the conditions be modified to allow conformance with the
amended PSD permit for the facility (PSD-FL-195A).

On August 6, 1998, all parties to the original proceeding were furnished copies of the
notice of intent to issue permit modification. The notice specified that a hearing would be held if
a party to the original certification hearing objected within 45 days from receipt of the notice, or if
any other person whose interests would be substantially affected objected in writing within 30
days after issuance of the public notice. Copies of FPC’s proposed modifications were made
available for public review on August 13, 1998. On October 16, 1998, a Proposed Modification
of Power Plant Certification was published in the Florida Administrative Weekly. No written

objection to the proposed modifications has been received by the Department. The PSD



amendment was issued on September 29, 1998. Accordingly, in the absence of any timely
objection, |
-IT IS ORDERED:

The proposed changes to the Florida Power Corporation’s (FPC’s) Hines Energy
Complex as described in its July 1, 1998, request for modification are APPROVED. Pursuant to
Section 403.516(1)(b), F.S., the conditions of certification for the Hines Energy Complex are
MODIFIED as follows:

XIII. AIR

The construction and operation of the Hines Energy Complex-Potk-County-Site (Project)
shall be in accordance with all applicable provisions of Chapters 62 +7-210 to 297, F.A.C. and

New Source Performance Standards (NSPS) Subparts GG, D¢, and Kb, The following emission

limitations and conditions reflect BACT determinaﬁons for the Power Block 1- 485-Phase A=
476 MW (two combined cycle combustion turbines and auxiliary equipment) of generating
capacity for Which the need has been determined. BACT deteﬁninations for the remaining phases
will be made upon review of supplemental applications. In addition to the foregoing, the Project

shall comply with the following conditions of certification as indicated.

A. General Requirements

1. The maximum heat input (HHV) to each combustion turbine (CT) at an ambient
temperature of 59° F shall neither exceed 1,757-+516 MMBtu/hr while firing natural gas, nor
1,846-1736 MMBtu/hr while firing fuel oil. Heat input may vary depending on ambient
conditions and the CT characteristics. Manufacturer's curves or equations for correction to other
temperatures shall be provided to DEP for review 90 days after selection of the CT. Subject to
approval by the Department for technical validity applying sound engineering principles, the
manufacturer's curves shall be used to establish heat input rates over a range of temperatures for
the purpose of compliance determination.

2. Each of the two CTs in Power Block 1-PhaseA may operate continuously, i.e.,
8,760 hrs/year.



3. Only natural gas (NG) or low sulfur fuel oil shall be fired in each combustion
turbine and-the-auxitiary-boiter. Only low sulfur fuel oil shall be fired in the diesel generator. The
maximum sulfur content of the low sulfur fuel oil shall not exceed 0.05 percent, by weight. Only

natural gas shall be ﬁrgd in 1h§ auxiliary boiler,

4. The maximum heat mput to the auxnllary boiler shall not exceed 99 MMBtu/hr
All fuel

consumption ghall be must—bc—commuously measured and recorded for the auxiliary bonler
5. No change.
6. No change.
7. No change.

‘8. If site construction does not commence on Power Block 1 Phase¥A- (485476

MW) within 18 months of issuance of PSD Permi PSD-FL-195A-thiscertiftcation, then
FPC may request an extension of the 18-month period, provided that such request is received by
the Department's Bureau of Air Regulation at least 90 days prior to the expiration date. Such a
request shall identify the progress made toward commencement of the construction of the site
and the expected time required to start and complete construction of the initial phase. The
Department may grant the extension upon a satisfactory showing that the extension is justified.

Units to be constructed or modified in later phases of the project will be reviewed under
the supplementary review process of the Power Plant Siting Act. If site construction has not
commenced within 18 months of issuance of this certification, then FPC shall obtain from DEP a
review and, if necessary, a modification of the BACT determination and allowable emissions for
the unit(s) on which construction has not commenced [40 CFR 52.21(r)(2)].

B. Emission Limits

1. The maximum allowable emissions from each of the two CTs, when firing natural
gas or low sulfur fuel oil, in accordance with the BACT determination and subsequent data from

Westinghouse, shall not exceed the following (at 59° F reference temperature for NOx emissions)
(except during periods of start up, shutdown, and malfunction andHoad-—change):



EMISSIONS LIMITATION,

POLLUTANT FUEL BASIS(g)  LB/HR/CT TPY(b)
'NOx (a) Gas 12 2 ppmvd (h) 73() 639
oil 422ppmvd O () 305 153
VOC (d) Gas 7 ppmvw 104 91
0il 10 7 ppmvw 19.0 H2 5.6
Cco Gas 25 ppmvd 77 675
Oil _ 30 ppmvd 93 47
PM/PM,, Gas 15.6 9 79
- 0ille) 448 37 2185
SO, Gas(f) 47695 44 87
Oil(f) 94 47
Visible Gas 10 percent opacity
Emissions Oil - 20 percent opacity

a. Emmmhnntatmmbﬁﬂ-ﬁb‘e’ﬁomexamﬁockcd—%—hmrmagcrﬁmdmghm
midmght): Pollutant emission rates may vary depending on ambient conditions (ngprgssg nlet
temperatures) and the CT characteristics. Manufacturer's curves for the NOx emission rate
correction to other temperatures at different loads shall be provided to DEP for review 90 days
after selection of the CT. Subject to approval by the Department for technical validity applying
sound engineering principles, the manufacturer's curves shall be used to establish pollutant
emission rates over a range of temperatures for the purpose of compliance determination.
Emission limitations in LB/HR/CT of NOx are blocked 24-hour averages (midnight to midnight)
and are calculated as follows:

missions shall rmin ntinuousl ntin Emissions Monitorin
m (CEMS). A CEMS oper. n mint in d in rdanc wih40 FR 75 shall
used, Compliance with the NO, emission in th hall monstr:
with this CEMS sys;g m bas ggl on a 24-hour blggk average, nggd_ on g; MS data at the end of

--Au.,-q-. average e : __,-._ ]

rinl mperatur lcl frmth nhme1 f]]vhdh rl
emission rates during the prgvigug 24 operating hours. Valid hourly emission rates shall not
incl eri f includin 1 switching), sh wn, or malfunction as defined in Rul
62-210.200 where emissions exceed the NO, standard, These excess emission periods shall be

reported as required in Specific Condition E.2 f A valid hourly emission rate shall be calculated
for each hour in which two NOy and carbon dioxide (or oxygen) concentrations are obtained at




b. Annual emission limits (TPY) for natural gas are based on a total of two CTs
operating at full load 8,760 hours per year (i.e., NO, - 73 Ibs/hr X 2 CTs X 8,760 hrs/yr X 1
ton/2,000 Ibs = 639 TPY). Annual emission limits (TPY) for fuel oil are based on full load
operation for a total of 1,000 hours per year for the two CTs (i.e., NO, - 305 Ibs/hr X 1,000
hrs/yr X 1 ton/2,000 Ibs = 153 TPY).

c. Fuel 0il NO, emissions are based on full load operation at¥56-condittons and 15
percent oxygen. For fuel oil firing, NO, levels of 42 ppmvd @ 15 percent O, are based on a fuel
bound nitrogen content of 0.015 percent or less. The emission limit for NO, is adjusted as
follows for higher fuel nitrogen contents up to a maximum of 0.030 percent by weight:

FUEL BOUND NITROGEN NOx LEVELS NOy EMISSIONS NOy EMISSIONS

(% BY WEIGHT) (PPMVD @ 15%0,) LB/HR/CT TPY
0.015 or less 42 305 153
0.020 44 ' 320 160
0.025 46 334 167
0.030 48 349 175

using the formula STD = 0.0042 + F where:
STD = allowable NO, emissions (percent by volume at 15 percent O, and on a dry basis).
F = NO, emission allowance for fuel-bound nitrogen defined by the following table:

FUEL-BOUND NITROGEN (% BY WEIGHT) F (NOyx % BY VOLUME)

0<N<0.015 0
0.015<N <0.03 0.04(N-0.015)

where: N = the nitrogen content of the fuel (% by weight).

NO, emissions limits are preliminary for the fuel oil specified in Specific Condition No.
A.3. FPC shall maintain and submit fuel bound nitrogen content data for the low sulfur

fuel 011 prior to commerc1a1 operatlon Adjustments Qf thg NQ §1gndgrg1 (up an d down)

tent of each bulk fuel oil shipment ndhmr en conten fthx1m fulmh
storage tank, The NQ, emission allowan 1 oil shall n
1 oil shipments, Records for the juste tn rds shall be k n si fr

minimum of 5 years,

d. Exclusive of background concentrations.



e. PM/PM,, emission limitations include-are-exclusive-of sulfuric acid mist.

f. SO, emissions are based on a maximum of 1 grain of S[lOng of natural gas a_nd
O 05 percent sulfur in the fuel oil.

g. No change.

h. 12ppmvda At 15 percent O,, not ISO corrected. Fhel5O-corrected-valuets15

ppmvd-at-15-pereent-O,—Compliance-wittbedetermined-through-the-nitrat-and-annuat
comphance-testsrequired-imConditton XHECt-

i ntrol of nitrogen oxides from each CT while firing natural hall
mplished using dry low NOx burners (DL nd SCR, Ammonia slip shall n

xceed 10 ppm. If th ingh. Piloted Rin m r (PR r a mor nced
DLN burner is developed which is able to comply with Ihg gmissign limits (listed in the
ove table) and is installed by November 1, 2000 he m may be removed an
repl with these new bumer, n 30 rior DEP Thi ion woul
implement the original BACT for NOx and would n PSD review, Thi
hall include information on the new burners which rvi r nabl ran

nd PE ification that these DLN burners can consistently m he BACT emission
limits. In this case the new dry low NOx burners shall be tested in accordance with the

initial performance test as described in Section XIII.C. 1 within 180 days of startup with
the new burners.

2. No change.




3. 6= Excess emissions from a turbine resulting from start up, shutdown, malfunction, or
load change shall be acceptable providing (1) best operational practices to minimize emissions are
adhered to and (2) the duration of excess emissions shall be minimized but in no case exceed two
hours in any 24 hour period unless specifically authorized by the Department for a longer
duration. The permittee shall provide a general description of the procedures to be followed
during periods of start up, shutdown, malfunction, or load change to ensure that the best
operational practices to minimize emissions will be adhered to and the duration of any excess
emissions will be minimized. The description should be submitted to the Department along with
the initial compliance test data. The description may be updated as needed by submitting such
update to the Department within thirty (30) days of implementation.

4. F Operatioh of the auxiliary steam boiler shall be limited to a maximum of 1000 hours

per year and only during periods of cold CT startup or quick startup out of a short-term
shutdown mode, when no other source of steam is available, or during periodic testmg The

following emission limitations shall apply:
a. No change.
b. No change.

¢. No change.

5. 8 Operation of the --- No change.

C. Performance Testing

1. An finitial (I) compliance performance tests shall be performed on each CT for
eachusing-both fuels. Testing of emissions shall be conducted with the source operating at
capacity (maximum heat input rate for the tested operating temperature). Capacity is defined as
90 - 100 percent of permitted-rated capacity. Ifit is impracticable to test at capacity, then
sources may be tested at less than capacity; in this case subsequent source operation is limited to
110 percent of the test load until a new test is conducted. Once the unit is so limited, then
operation at higher capacities is allowed for no more than fifteen consecutive days for purposes
of additional compliance testing to regain the rated capacity in the permit, with prior notification
to the Department. Annual (A) compliance tests shall be performed on each CT with the fuel(s)
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indicated below-used-for more-than466-hoursinthepreceeding+2-month-pertod. Tests shall be

conducted using EPA reference methods in accordance with 40 CFR 60, Appendix A, as adopted
by reference in Rule 6217-297, F. A.C.:

a. Reference Method 5Bor 17 for PM (I, A;- only for oil and only if fuel oil is fired more
than 400 hours for the CT in the previous federal fiscal year).

b. Reference Method 9 for VE (I, A- only for oil and only if fuel oil is fired more than
400 hours for the CT in the previous federal fiscal year).

c. Reference Method 10 for CO (I, A- for gas and annually for oil if fuel oil is fired more
han 400 hours for the CT in the previous federa] fiscal year).

d. Reference Method 20 for NOx (I A_only, for compliance with 40 CFR 60.332 and 40
CFR 60.335).

e. Reference Method 18 or Method 25A for VOC (I A).

f. g ASTM D4294 (or equivalent) for sulfur content of distillate oil (I,A), which can be
used for determining SO, emissions annually.

g. i ASTM D1072-80, D3031-81, D4084-82, or D3246-81 (or equivalent) for sulfur
content of natural gas (I;and-A-if deemed-necessary by DEP).
h. Ammonia (I) by EPA Conditional Test Method CTM-027 or a test method approve

by DEP prior to the initial performance test,

Other DEP approved methods may be used for compliance testing after prior
Departmental approval.

2. The maximum sulfur content of the low sulfur fuel oil shall not exceed 0.05
percent by weight. Compliance shall be demonstrated in accordance with the requirements of
40 CFR 60.334 testing for sulfur content of the fuel oil in the storage tanks on each occasion
that fuel is transferred to the storage tanks from any other source. Testing for fuel bound

nitrogen content by ASTM D3431 or D4629 or other equivalent ASTM method, and for fuel

oil fower higher heating value, shall also be conducted on the same schedule.

8



D. Monitoring Requirements

For each combined cycle unit, the permittee FP€-shall install, operate, and maintain a
continuous emission monitoring system (CEMS) (in accordance with 40 CFR 60,
Appendix F or 40 CFR 75) or use other DEP approved alternate methods to monitor
nitrogen oxides and, if necessary, a diluent gas (CO, or O,). The Federal Acid Rain
Program requirements of 40 CFR 75 shall apply when those requirements become
effective for the CTswithinthe-state.

1. Each CEMS shall meet performance specifications of 40 CFR 60, Appendix B or
40 CFR 75.

2. CEMS data shall be recorded and reported in accordance with €hapter17-29%;
F-A:€- 40 CFR 60 Appendix A and Subpart GG and 40 CFR 75. The record shall include
periods of start up, shutdown, and malfunction. €ontintrous-compliance with condition
XIII.B.1. for NO, shall be determined by CEMS on a mass emission rate basis (LB/HR) using
EPA Method 19 and hourl r heat in

3. No change.
4. No change.
5. No change.

E. Notification, Reporting and Recordkeeping
1. No change.

2. The project shall comply with all the applicable requirements of Chapter 6217,
F.A.C., and 40 CFR 60 Subparts A, and GG, Dc, and Kb, The requirements shall include:

a. No change.

b. No change.

c. No change.
d. No change.

e. No change.



f. 40 CFR 60.7(b) - By initiating a record keeping system to record the occurrence and
duration of= any start up, shutdown or malfunction of a turbine and the auxiliary steam
boiler, of any malfunction of the air pollution control equipment, and the periods when
the CEMS is inoperable.

g. 40 CFR 60.7(c) - By postmarking or delivering a quarterly excess emissions and
monitoring system performance report within 30 days after the end of each calendar
quarter. This report shall contain the information specified in 40 CFR 60.7(c) and (d).

When firing natural gas or fuel oil in the combustion turbines, the NO,_ CEMS shall be
used in lieu of the water/fuel monitoring system and fuel bound nitrogen (FBN)
monitoring required for reporting excess emissions in 40 CFR 60,334(c)(1) (1997

rsion). The calibration of the water/fuel monitorin vice required in 40 CFR 60.335
2) (1997 version) will be repl he 40 CFR 75 certification t f th A

CEMS. Upon request from DEP, the CEMS emission rates for NO, shall be corrected to

ISOQ conditions to demonstrate compliance with the NO, standard established in 40 CFR
60,332

h. A m ’lmni ring schedul rsuant to 40 CFR 75 Appendix D for n
may b inli f th ilv sampling requirements of 40 CFR 60.334 2) provid

the following requirements are met:

1. The permittee shall apply for an Acid Rain permit within the deadlines specified in
40 CFR 72 30,

2. The permittee shall submit a monitoring plan ified by signature of the
Designated Representativ R), th mmi in rim L of pipelin

lied natural gas (sulfur content less than 20 gr/100 scf pursuant to 40 CFR
75.11 2

3. Each unit shall be monitored for SO, emissions using methods consistent with th
requirements of 40 CFR 75 an ifi he USEPA

Thi tom fuel monitoring schedule will onl valid when pipeline n ral i

as a primary fuel. If the primary fuel for these units is changed to a higher sulfur fuel,
SO, emissions must b nted for as requir rsuant to 40 CFR 75.11

i, 40 CFR 60.8(a) - By conducting all performance tests within 60 days after
achieving the maximum turbine and boiler firing rates, but not more than 180 days after
the initial start up of each CT and the auxiliary boiler.

t-j. 40 CFR 60.8(d) -By postmarking or delivering notification of the date of each
performance test required by this permit at least 30 days prior to the test date; and,
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J-k. Rule 62-297,310(6)17-297:345, F.A.C. -By providing stack sampling facilities
mherg necessary foreach-turbine-and-the-auxttiary-steamboiter.

All notifications and reports required by this specific condition shall be submitted to the
Department's Air Program, within the Southwest District office. Performance test results shall
be submitted within 45 days of completion of such test.

3. No change.

4. The following protocols shall be submitted to the Department's Air Program,
within the Southwest District office for approval;

a. CEMS Protocol -Within 60 days after selection of the CEMS, but prior to the
initial startup, a CEMS protocol describing the system, its installation, operating and
maintenance characteristics and requirements. The protocol shall meet the requirements
of 40 CFR 60.13, 40 CFR 60 Appendix B and Appendix F or 40 CFR 75. The Federal
Acid Rain Program requirements of 40 CFR 75 shall apply when those requlrements
become effective within the state.

b. Performance Test Protocol - At least 30-96 days prior to conducting the
initial performance tests required by this permit, FPC shall submit to the Department’s Air
Program, within the Southwest District office, a protocol outlining the procedures to be
followed, the test methods and any differences between the reference methods and the
test methods proposed to be used to verify compliance with the conditions of this permit.
The Department shall approve the testing protocol provided that it meets the
requirements of this permit.

Any party to this Notice has the right to seek judicial review of this Order pursuant to
Section 120.68, Florida Statutes, by the filing of a Notice of Appeal, pursuant to Rule 9.110,
Florida Rules of Appellate Procedure, with the Clerk of the Department of Environmental
Protection, Office of General Counsel, 3900 Commonwealth Boulevard, M.S. 35, Tallahassee,
Florida 32399-3000 and by filing a copy of the Notice of Appeal accompanied by the applicable
filing fee with the appropriate District Court of Appeal. The Notice of Appeal must be filed
within 30 days from the date that this Final Order is filed with the Department of Environmental

Protection.
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DONE AND ENTERED this 2 [ﬁ day of January 1999, in Tallahassee,

Florida.

STATE OF FLORIDA, DEPARTMENT
OF ENVIRONMENTAL PROTECTION

KIRBY B. GREEN, HI
SECRETARY

3900 Commonwealth Boulevard
Tallahassee, FL 32399-3000
Telephone: (850) 488-1554

eceipt of which is era knpyvledg
Wivgidl
JJerag

{
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CER TE OF SER

E

I CERTIFY that a true copy of the foregoing Final Order Modifying Conditions of

Certification was mailed to the following listed persons on this 27th day of January 1999.

Douglas Roberts, Esquire

Carolyn Raepple, Esquire

HOPPING GREEN SAMS & SMITH, P.A.
Post Office Box 6526

Tallahassee, Florida 32314

Andrew Grayson

Assistant General Counsel

DEPARTMENT OF COMMUNITY AFFAIRS
2555 Shumard Oak Boulevard

Tallahassee, Florida 32399-2100

Sheauching Yu

Assistant General Counsel
DEPARTMENT OF TRANSPORTATION
Haydon Burns Building

605 Suwannee Street, M.S. 58

Tallahassee, Florida 32399-0450

Robert V. Elias, Esquire

FLORIDA PUBLIC SERVICE COMMISSION
Gerald Gunter Building

2540 Shumard Oak Boulevard

Tallahassee, Florida 32399-0850

James V. Antista
General Counsel

GAME AND FRESH WATER FISH COMMISSION

Bryant Building
620 South Meridian Street
Tallahassee, Florida 32399-1600
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Norman White, Esquire

CENTRAL FLORIDA REGIONAL
PLANNING COUNCIL

555 East Church Street

Bartow, Florida 33930

Ray Allen, Esquire

Assistant County Attorney
HILLSBOROUGH COUNTY
Post Office Box 1110

Tampa, Florida 33601-1110

Richard Tschantz

Assistant General Counsel

SOUTHWEST FLORIDA WATER
MANAGEMENT DISTRICT

2379 Broad Street

Brooksville, Florida 34609-6899

Sara M. Fotopulos, Esquire
ENVIRONMENTAL PROTECTION
COMM. OF HILLSBOROUGH CO.
1900 Ninth Avenue
Tampa, Florida 33605

Mark Carpanini, Esquire
Office of the County Attorney
POLK COUNTY

Post Office Box 9005
Bartow, FL. 33831-9005



George Gramling, Esquire
FRANK & GRAMLING
Post Office Box 1991
Tampa, Florida 33601-1991

Joseph L. Valenti, Director
TAMPA PORT AUTHORITY
Post Office Box 2192

Tampa, Florida 33601

14

Julia Greene, Executive Director

TAMPA BAY REGIONAL
PLANNING COUNCIL

9455 Koger Boulevard

St. Petersburg, Florida 33702-2465

-STATE OF FLORIDA DEPARTMENT

OF ENVIRONMENTAL PROTECTION

SCOTT A. GOORLAND
Assistant General Counsel
Florida Bar No. 0066834

3900 Commonwealth Blvd., MS 35
Tallahassee, Florida 32399-3000
Telephone: (850) 488-9314



SUMMARY SHEET

UNIT:  PFL-5B HEATING VALUE: 1.030 BTU/cu. ft.
FUEL: 100 % GAS SPEC. GRAVITY: 0.582
: STEAM FUEL FUEL | NOx ppmvd
| LOAL . | INJECT. FLOW | FLOW 02 | CO2 | CO VOC @ 15 % 02
 RUN # | (MW) | (KPPH) | (SCFM) | (KPPH) | %dry [ % dry | ppmvd | ppmvd |1SO Condition |
1 ] 155 | 91 | 26438 | 72.1 | 13.6 | 4.3 | 2.5] 0.1] 38.3
2 155 91 26455 72.2! 13.6| 4.3 2.1 0.1 39.5
3 155 | 91 26455 | 72.21 13.5] 4.3 1.1 0.1 39.3
1 119 | 73 21197 57.8 14.9 3.4 N/A | N/A 25.6
2 119 72 21203 | 57.8 15.0 3.4 N/A N/A 27.6
3 119 73 21214/ 57.9 15.0 3.4 N/A N/A 28.4
1 [ 81 | 49 !' 16248 | 44.3 14.8] 3.4 N/A N/A | 27.2
| 2 81 47 ] 16289 | 44.4 14.8] 3.4 N/A N/A 28.2
3 80 48 15832 | 43.2 16.51 2.6 N/A | N/A 26.5
1 | 53 | 30 12578 | 34.3 | 16.1 2.7 N/A | N/A 26.5
2 52 1 30 12535 34.2 16.2 2.6/ N/A | N/A 25.9
3 52 30 12508 34.1 16.2] 261  N/AIL __ N/A 26.2
FUEL: 100 % DISTILLATE
STEAM FUEL FUEL _ NOx ppmvd
LOAD | INJECT. FLOW FLOW 02 Cco2 CcO VOC @ 15 % 02
RUN # | (MW) (KPPH) (GPM) (KPPH) % dry | % dry | ppmvd | ppmvd | ISO Condition
1 140 136 187 76.9 13.8 5.2 6.9 0.0] 42.1
2 140 136 187 76.9 14.0 5.2 6.9 0.0] 41.8
3 140 138 187 76.9 13.9 5.2 7.1 1.1 40.9
1 119 88 166 68.2 14.1 51 N/A | N/A | . 53.1
2 119 88 167 68.6 14.1 5.0] N/A N/A | 55.3
3 119 88 166 68.2 14.1 5.11 N/A N/A | 56.9
1 80 | 57 128 | 526/ 150 4.5 N/A N/A 49.2
2 80 57 127 | 52.2 | 15.0 4.5 N/A N/A 48.2
3 80 58 l 128 | 526! - 15.0 4.4 N/A | N/A | 48.4
1 51 34~ 7 97 | 39.9|° 16.5 3.4 N/A N/A 48.1
2 51 335 98 | 40.3 | 16.4 3.4 N/A N/A 48.0
3 51 34 98 | 40.3 | 16.4 3.4 N/A | N/A | 48.2
N/A = Not Applicable
NC Standard (Distillate) = 65 ppmvd
NL standard (Gas) = 42 ppmvd
Cf  ‘andard (Distillate) = 33 ppmvd
CO standard (Gas) = 30 ppmvd
VOC Standard (Distillate) = 6 ppmvd

VOC Standard (Gas}

1 ppmvd



SUMMARY SHEET

UNIT: PFL—5A DATE: 12/15/93

FUEL: 100 % DISTILLATE

STEAM FUEL FUEL ! NOx ppmvd |

| ' LOAD | INJECT. | FLOW | FLOW | 02 Co2 co VOC | @15% 02

L RUN # | (MW) (KPPH) | (GPM) | (KPPH) ! %dry | %dry |ppmvd | ppmvd |1SO Condition
1T 141 142 | 185 | 76.01 143 5.0 6.8 | 0.1 42.0
2 | 141 143 | 186 76.4 | 14.3 | 5.0 6.3] 0.21 41.8
3 | 141 | 141 5 1871 7691 14.3] 5.0] 7.6 0.1] 43.6
1 | 118 91 i 167 68.61 14.9 4.5 N/A N/A | 54,5
2 | 120 93 % 168 69.01 149 4.5 N/A | N/A 55.2
3 | 120 93 i 167 | 68.6! 14.9 4.5 N/A | N/A 53.9
i | 80 | 58 127 5221  15.2] 4.3 N/A | N/A | 49.8
2 | 80 58 127 52.2 15.2 4.3 N/A N/A 50.3
3 | 80 57 126 51.8 15.2 4.3 N/A N/A 50.0
1 51 | 34 971 39.9] 16.6] 3.3 N/A N/A 49.9
2 | 50 | 33 97| 39.9] 16.6] 3.3 N/A N/A 50.6
3 | 50 | 33 ! 971 3891 16.6! 3.3 N/A | N/A| 50.5

N/A = Not Applicable
NOx Standard (Distillate) = 65 ppmvd
CO Standard (Distillate) = 33 ppmvd

VOC Standard (Distillate) = 6 ppmvd



SUMMARY SHEET

UNIT:  PFL-5A HEATING VALUE: 1.031 BTU/cu. ft.
FUEL: 100 % GAS SPEC. GRAVITY:  0.582
DATE: 06/29/93
STEAM FUEL FUEL NOx ppmvd
LOAD | INJECT. | FLOW FLOW o2 co2 ‘ CO VOC @ 15% 02
RUN # | (MW) (KPPH) } (SCFM) (KPPH) % dry | % dry i ppmvd | ppmvd | ISO Condition
1 | 155 | g2 I 26500 72.3 13.5 4.3] 1.5] 0.0 36.6
2 i 154 AN | 26418 72.1 13.5 4.3] 2.0 0.0 36.0
3 | 153 80 ! 26063 | 71.2 13.5 4.2 1.4 0.0 35.9
1 120 - 72 21246 58.0 14.0 3.9] N/A N/A 30.2
2 121 75 21359 | 58.3 14.1 3.9 N/A N/A 30.8
3 121 74 21341 | 58.3 14.1 3.9 N/A N/A 30.9
1 81 50 16361 44,7 14.8 3.5 N/A N/A 28.4
2 81 49 16374 44.7 14.8 3.5 N/A N/A 28.0
3 81 49 16379 44.7 14.8 3.5 N/A N/A 28.3
1 51 29 12346 | 33.7 16.4 2.7 N/A N/A | 29.2
2 51 29 12334 | 33.7 16.4 2.7 N/A N/A 28.2
3 50 29 12334 | 33.7 16.4 2.7 . N/A N/A 28.1
FUEL: 100 % DISTILLATE
DATE: 08/02/93
STEAM FUEL FUEL NOx ppmvd
LOAD | INJECT. FLOW FLOW 02 Cco2 CO VvOC @ 15% 02
RUN # | (MW) (KPPH) (GPM) (KPPH) %dry | %dry [ ppmvd | ppmvd [ ISO Condition
1
2
3 | |
1 | | |
2
3
1 81 | 58 | 132 54.3] 14,7 4.6 | N/A N/A 46.5
2 80 | 58 130 53.4 14.7 4.6 N/A N/A 48.6
-3 81 | 58 131 '53.8 14.7 46| N/A | N/A 48.9
1 51 32 \ 100 41.1 | 16.2 ] 3.5] N/A| N/A 43.0
2 51 | 34 100 41.1 16.2 3.5 N/A| N/A 44.3
3 51 | 33 101 | 41.5 16.2 3.5 N/A | N/A | 44.1
N/A = Not Applicable
NOx Standard (Distillate) = 65 ppmvd
NOx Standard (Gas) = 42 ppmvd
(N Standard (Distillate) = 33 ppmvd
Standard (Gas) = 30 ppmvd
VOC Standard (Distillate) = 6 ppmvd
VOC Standard (Gas) = 1 ppmvd




SUMMARY SHEET

UNIT:  PFL-4B HEATING VALUE:  1.026 BTU/cu. ft.
FUEL: 100 % GAS SPEC. GRAVITY: 0.578
STEAM FUEL FUEL _ NOx ppmvd
LOAD | INJECT. | FLOW | FLOW | 02 | CO2 CO | VOC | @15%02
| RUN # | (MW) | (KPPH) | (SCFM) | (KPPH) ' % dry | % dry | ppmvd ’ppmvd +1ISO Condition
1 156 | 92 | 26650 | 727| 13.5] 4.2 0.9 0.1 37.4
2 157 92 | 26783 73.01 13.5 4.2 1.8 0.2 37.4
3 | 156 92 ! 26765 | 73.0! 135 4.2 2.7 | 0.1 37.7
1 | 120 74 21462 | 58.5 14.0] 4.0 N/A| N/A 32.3
2 120 74 21484 | 58.6 14.0 3.9 N/A N/A 32.0
3 120 | 74 \ 21549 ! 58.7 14.0 3.9 N/A N/A | 32.2
1 79 48 16199] 4421 151 3.3 N/A N/A | 29.2
2 79 48 16225 442 15.1 3.3 N/A N/A | 30.2
3 80 48 16250 4431  15.1 3.3] N/A | N/A | 30.7
11 46 | 25 11857 | 32.3] 16.7| 2.4 N/A | N/A | 33.0
2 | 46 26 11933 325 16.7] 2.4] N/A | N/A | 32.7
3 | 46 27 119301 3251 16.7| 25| N/A | N/A | 4.5
FUEL: 100 % DISTILLATE
STEAM FUEL FUEL NOx ppmvd
LOAD | INJECT. ‘ FLOW FLOW 02 Cco2 CcO VOC @ 15 % 02
RUN #| (MW) | (KPPH) | (GPM) (KPPH) | % dry | % dry | ppmvd [ppmvd [1SO Condition
1] 141 141 190! 78.1 13.9 5.2 7.3 0.1 39.7
2 141 141 190 78.1 13.9 52 7.4 0.1 40.4
3 141 141 190 78.1 14.0 5.2 8.1 0.1 40.0
1 111 82 159 65.3 14.2] 5.0 N/A N/A| 521
2 111 82 159 65.3 14.2 5.0 N/A N/A | 53.0
3 | 111 | 82 159 65.3 14.2 5.0 N/A N/A | 53.0
1 80 | 56 127 | 52.2] 15.3 4.3 N/A N/A | 50.8
2 80 | 56 127 | 522 153 4.3 N/A N/A 51.1
3 80 | 56 127 | - 522  15.2] 4.3 N/AT . - N/AI 49.9
1 50 | 32, | 96 | 39.5] 16.7] 3.3] N/A N/A| 50.4
2 50 I 32°% | 96 | 39.5] 16.7 3.3 N/A N/A| 50.5
3 50 | 327 | 96 | 39.5] 16.7 3.2 N/A N/A | 50.1
N/A = Not Applicable
NOx Standard (Distillate) = 65 ppmvd
NO+ Standard (Gas) = 42 ppmvd
CO Standard (Distillate) = 33 ppmvd
CO Standard (Gas) = 30 ppmvd
VOC Standard (Distillate) = 6 ppmvd

VOC Standard (Gas)

1 ppmvd




SUMMARY SHEET

UNIT: PFL—-4A HEATING VALUE: 1.027 BTU/cu. ft.
FUEL: 100 % GAS SPEC. GRAVITY: 0.577
STEAM FUEL FUEL . NOx ppmvd
' LOAD | INJECT. | FLOW | FLOW | 02 | co2 | cO VOC | @15% 02
~ RUN # ! (MW) (KPPH) | (SCFM) | (KPPH) | %dry | %dry | ppmvd | ppmvd |ISO Condition
1 | 188 | 96 i 26979 | 73.71 13.3] 4.3 1.0 0.1 35.0
2 | 158 896 27018 | 73.8 | 13.3| 43| 1.7 0.1] 35.1
3 I 158 97 26988 | 73.7 | 13.4 1 4.3 1.21 0.1 35.4
1 P12y 68 i 21611 59.0 13.61 4.1 | N/A | N/A | 33.9
2 | 121 68 ! 21600 58.0| 13.6 | 4.1} N/A| N/A | 34.2
3 121 68 3 21616 | 59.0 | 13.6 ] 4.11 N/A| N/A | 34.6
1 | 80 ; 42 16438 | 44.9] 14.9| 3.4 N/A | N/A| 31.5
2 | 80 | 40 i 16394 | 44.8 | 14.9]| 3.4 N/A N/A | 31.5
3 I 80 \ 40 ?, 16318/ 44.6 | 14.9| 3.4 N/A N/A | 31.5
1 i 50 | 28 ; 12274 | 33.51 16.3 | 2.6} N/A N/A | 26.5
2 | s0 | 27 ! 12276 | 335! 16.4 2.6] N/A N/A | 27.0
3 | 50 | 27 | 12308 | 33.61 16.4 2.6 N/A | N/A | 27.8
FUEL: 100 % DISTILLATE
STEAM FUEL FUEL NOx ppmvd
: LOAD | INJECT. FLOW | FLOW 02 co2 co VOC @ 15% 02
L RUN # 1 (MW) | (KPPH) (GPM) | (KPPH) i %dry | %dry |ppmvd | ppmvd |iSO Condition
1 140 | 120 188 77.3] 13.8] 5.1 11.1 0.1 47.3
2 140 120 188 | 77.3! 13.9 5.1 10.8 0.1 49.8
3 140 140 188 | 77.31 13.7 52| 16.8 1 0.1 37.3
1 119 | 88 166 | 68.2 139] 5.0 N/A N/A | 49.2
2 119 | 88 1661 68.2 14.0 5.0 N/A N/A 51.3
3 | 119 | 88 166 | 68.2 14.0 ‘5.0 N/A N/A 51.3
1 80 40 128 52.6 14.9 45 N/A N/A| 60.8
2 80 40 128 52.6 14.9 4.4 N/A N/A | 61.9
3 | 80 ! 40 . | 128 52.6 14.8 4.5 N/A N/A | 62.8
1 50 | 23, | 96! 39.5 16.4 3.3 N/A N/A | 54.0
2 50 23°%, | 96| 395 16.4 3.3 N/A N/A | 54.6
3 50 23" | 96 | 39.5| 16.4 3.3 N/A | N/A | 55.6
N/A = Not Applicable
NOx Standard (Distillate) = 65 ppmvd
NOx Standard (Gas) = 42 ppmvd -
C” “tandard (Distillate) = 33 ppmvd
CL ostandard (Gas) = 30 ppmvd
VL Standerd (Distillate) = 6 ppmvd
VOC Standard (Gas) = 1 ppmvd
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SUBJECT:  Florida Power Corporation Supplemental Power Plant Site Certification Application
(Hines Energy Complex); PA 92-33 (Module 8043).

Attached is a copy of the Florida Power Corporation Supplemental Site Certification Application
(SCA). This is a proposed 500 MW (nominal) facility utilizing two combustion turbines, two heat
recovery steam generators, and one steam turbine. The combustion turbines will be fueled with
natural gas with fuel oil as a backup fuel. This application represents the second power block for
a site that has been certified for an ultimate capacity of 3000 MW.

Please review this SCA for sufficiency and return your comments to me by February 15, 1999. If
sufficiency questions can be timely resolved, reports will be due to the Siting Coordination Office
on June 3, 1999.

If you have any questions, please call me at 850/487-0472.

Attachment --
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1.0 INTRODUCTION

Florida Power Corporation (FPC) has recently begun operation of Power Block 1, 485
megawatts (MW-nominal 500 MW) of combined bycle power generation. The generating
units are located in the southwest portion of Polk County, about seven miles south-
southwest of Bartow and five miles west-northwest of Fort Meade (see Figure 1-1). Future
generating units are to be brought on-line sequentially, with the scheduling of units to
match the estimated growth of demand through the ultimate site capacity of up to 3,000
MW. The expansion of generating capacity at the Hines Energy Complex will be
accomplished using the most efficient generating technology throughout the life of the
project. This approach offers FPC maximum flexibility and cost control as both technology

advances and electrical demand increases.

Power Block 2 consists of two nominal 165 MW Westinghouse 501 F combustion turbines
(CTs), two unfired heat recovery steam generators (HRSGs), and one nominal 170 MW
steam turbine generator (STG); i.e., a two-on-one configuration. The total nominai rating for
Power Block 2 is approximately 500 MW. Pipeline quality natural gas will be utilized as the
primary fuel with limited use of low sulfur fuel oil as the back-up fuel. Among the
advantages of this combined cycle (CC) technology are its fuel flexibility, modularity, ana
efficiency. Because of the modularity of CC units, they can be sized and built incrementally
to match demand without losing the economy of scale. Applications for the remaining site

capacity will be submitted in the future, as appropriate.

The U.S. Environmental Protection Agency (EPA) has promulgated Prevention of
Significant Deterioration (PSD) regulations (40 CFR 51.166), which require a permit review
and approval for new or modified sources that increase air poliutant emissions above
specified threshold levels. These emission threshold levels will be exceeded for several
criteria pollutants during operation of Power Block 2. As a result, Power Block 2 is subject
to PSD review for these pollutants. The Federal PSD regulations are implemented in

PSD Permit Application January 1999
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Florida by the Florida Department of Environmental Protection (FDEP). FDEP's PSD
regulations are codified in Rule 62-212.400 F.A.C. The technical information and analysis
required by the federal and state PSD regulations are contained in this PSD permit
application. Although this document will be an appendix to the Site Certification Application
(éCA) and orly addresses Power Block 2, it has been prepared as a stand-alone PSD
permit application. The permit application is divided into eight major sections. Presented in
Siection 2.0 is a description of the facility, including air pollutant emissions and stack
parameters. Air quality review requirements and applicability are presented in Section 3.0.
The best available control technology (BACT) evaluation is presented in Section 4.0. An
ambient air quality monitoring data analysis is presented in Section 5.0, and the air quality
modeling methodology, the results of the air quality impact assessment, and additional
im\pacts enalysis performed for the proposed project are presented in Sections 6.0, 7.0, and

8.0, respectively. Section 9.0 contains a list of references and materials cited.
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21 GENERAL DESCRIPTION

The proposed Power Block 2 project will consist of the construction of approximately 500
MW of generation. The CC configuration consists of two CTs, two HRSGs, and one steam
turbine. In this “two-on-one” configuration, each of the two CTs are nominally rated at 165
MW, and the steam turbine has a nominal rating of 170 MW. Each CT will be served by a
single HRSG, exhausting to an individual stack. There will be no HRSG bypass stacks for
simple cycle operation. Also, there will be no supplemental firing of the HRSGs. The

expected primary fuel is natural gas, with low sulfur fuel oil as a backup.

The CC units will utilize low sulfur fuel to limit sulfur dioxide (SO,) emissions and sulfuric
acid mist, selective catalytic reduction (SCR) to limit emissions of oxides of nitrogen (NOx),
and good combustion practices and clean fuels for the minimization of particulate matter
(PM/PMyo), carbon monoxide (CO), volatile organic compounds (VOCs), and other (trace
metals) emissions. The proposed emission control techniques are described in detail in

Section 4.0 of this application.

2.2 PROPOSED SOURCE EMISSIONS AND STACK PARAMETERS

- As the steam turbine is not a combustion source, estimated mass emissions are based on
operation of only the CTs. However, the exhaust gas characteristics reflect flow through the
HRSG (i.e., the characteristics reflect the impact of the steam turbine). Therefore, the
estimated stack emissions that are representative of the advanced CT designs proposed
for Power Block 2 are presented in Tables 2-1 and 2-2 for a 165 MW CT unit. The exhaust
parameters presented in these tables are reflective of the combined cycle configuration.
These tables cover the natural gas and fuel oil cases for three ambient temperatures: 1) the
high temperature case of 105°F, 2) the ISO reference temperature case of 59°F and 3) the
low temperature case that represents the shaft limit or the maximum physical output of the .
equipment, i.e., 22°F for oil and 32°F for natural gas. Maximum hourly emission rates for all

pollutants, in units of pounds per hour (Ib/hr) are projected to occur for operations at low

PSD Permit Application January 1999
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.ambient temperature and base load. Maximum annual potential emission rates (after the
application of BACT) for the proposed sources with respect to regulated criteria air

pollutants and regulated non-criteria air pollutants are presented in Table 2-3.

Worst-case air quality impacts due to the proposed facility are a function of emission rate
a_ﬁhd plume rise. Although it is not practical to model all possible operating scenarios for the
f;f;ility, a number of cases (combinations of operating conditions and fuel types) were
examired to represent the range that will occur during actual operations. The low (22°F
and 32°F for oil and gas, respectively) and high (105°F) ambient temperatures are
reasonable points selected to indicate the influence of compressor inlet temperature on
combustion turbine performance and emissions/exhaust characteristics. At high ambient
temperature, the units cannot generate as much power because of lower compressor inlet
density. To compensate for a portion of the loss of output (which can be on the order of 20
M‘W compared to referenced temperatures), inlet cooling is proposed to be instalied ahead
of the combustion turbine inlet. Therefore, the 59°F temperature case represents a
conservative average temperature condition for estimating annual emissions for Power

Black 2, inclusive of potential inlet cooling.

A review of the CT unit design information in Tables 2-1 and 2-2 indicates that the highest
criteria air pollutant emission rates (50, PM/PM;s, NOx, CO, and VOCs) occur when
burning fuel oil. Combustion of fuel oil also results in higher exhaust gas flow rates and
stack exit temperatures, which are direétly related to piume rise. Although the highest
emission rates occur under the low temperature (22°F) condition, the lowest exhaust gas
volumetric flow rate for the CC units occurs under the 105°F ambient temperature
condition. Detailed discussion on the determination of worst-case impacts is presénfed in

Section 6.0 (Air Quality Modeling Methodology).

Typical fuel analyses for natural gas and fuel oil are presented in Tables 24 and 2-5,
respectively. For il firing, it is requested that an aggregate annual fuel usage for Power
Block 2 of 13,762,806 gallons be included as a perit condition. This equates to a

maximum of 1,000 hours per year of generation at full load (59° F). This amount is the

PSD Permit Application January 1999
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same as authorized for Power Block 1.

FPC is requesting that the fuel-bound nitrogen allowance be added to the permitted NO,
emission rate while firing fuel oil. The allowance would account for fuel-bound nitrogen up
to 0.030%, resulting in permitted emissions ranging. from the baseline of 42 ppm (303
lb]hour, 152 tons/year) for a fuel-bound nitrogen content of 0.015% to 48 ppm (346 Ib/hour,

174 tons/year) for a fuel-bound nitrogen content of 0.030%.
2.3 SITE LAYOUT AND STRUCTURES

The site arrangement for the initial nominal 1,000 MW (combined Power Blocks 1 and 2) is
depicted in Figure 2-1. This configuration arrangement includes the existing 485 MW CC
unit, as well as the pro'posed 500 MW Power Block 2, ”each with two CTs, two HRSGs, and
one steam turbine. The four HRSG stacks are arranged in an east-west line. The flow

diagram for a single 250 MW CC unit is depicted in Figure 2-2.

Stack sampling facilities will be constructed in accordance with Rule 62-297.31 0®B)F.AC.

PSD Permit Application January 1999
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TABLE 2-1
COMBUSTION TURBINE UNIT (165 MW)
ESTIMATED " PERFORMANCE ON NATURAL GAS

CONDITIONS

Ambient Temperature (°F) 32 59 105
Ambient Relative Humidity (%) 60 60 60
Load Condition (%) 100 100 100
Elevation (ft) (above MSL) 163 163 163
Maximum Heat Input Rate (MMBtu/hr)® 1,946 1,822 1,626
EMISSIONS (Ib/hr)

Carbon Monoxide (25 ppm) 91 86 75
Nitrogen Oxides (at 15% O,) (6 ppmvd)® 45 42 38
Sulfur Dioxide 6.0 55 5.0
Particulate Matter (PMo) 9.8 9.3 8.5
Opacity (%) 10 10 10
Volatile Organic Compounds (8 ppmvd) 17 16 14
Lead | Neg. Neg. Neg.
Sulfuric Acid Mist 0.60 0.55 0.50
STACK PARAMETERS

Stack Height (ft) 125 125 125
Stack Diameter (ft) 19.0 18.0 19.0
Stack Gas Temperature (°F) 206 206 206
Stack Gas Exit Velocity (ft/sec) 64 61 55

Notes: ¥

2

&)

MSL = Mean Sea Level

Emission estimates based on manufacturer's data
For CTs the heat-input rate is based on the higher heating value
(HHV) of the fuel (1,050 Btu/SCF). |

Not corrected to ISO conditions.

Neg. = Negligible

PSD Permit Application

January 1999
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TABLE 2-2
COMBUSTION TURBINE UNIT (165 MW)
ESTIMATED Y PERFORMANCE ON FUEL OIL

CONDITIONS

Ambient Temperature (°F) 22 59 105
Ambient Relative Humidity (%) 60 60 60

Load Condition (%) ' 100 100 100
Elevation (ft) (above MSL) 163 163 163
Maximum Heat Input Rate (MMBtu/hr)® -~ 1,943 1,776 1,581

EMISSIONS (Ib/hr)

Carbon Monoxide (30 ppm) 113 92 92
Nitrogen Oxides® (42 ppmvd) 332 303 270
Sulfur Dioxide 104 95 84
Particulate Matter (PMyq) 46 43 37
Opacity (%) 20 20 20
Volatile Organic Compounds (11 ppmvd) 24 22 19
Lead @ , 0.016 0.0146 0.0136
Sulfuric Acid Mist 10 9 8
STACK PARAMETERS
Stack Height (ft) 125 125 125
Stack Diameter (ft) 19.0 19.0 19_-0
) 289 289 289

Stack Gas Temperaturé (°F)

Stack Gas Exit Velocity (ft/sec) 74 69 62

1) Emission estimates based on manufacturer’'s data.

Notes: (
(2) For CTs the heat input rate is based on the higher heating value (HHV) of the fuel (19,200 Btu/lb).
3) Does not include FBN content correction.
MSL = Mean Sea Level Neg. = Negligible
PSD Permit Application January 1999
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TABLE 2-3 |
MAXIMUM POTENTIAL ANNUAL EMISSIONS (500 MW)
AND PSD SIGNIFICANCE VALUES

Carbon Monoxide 755 100 Yes
Nitrogzn Oxides 499 40 Yes
Sulfur Dioxide 93 40 Yes
Particulate Matter (PMo) 98 15 Yes
Total Suspended Particulates . 98 25 Yes
Volatile Organic Compounds 143 40 Yes
Lead 0.016 0.6 No
Sulfuric Acid Mist 9.5 7 Yes

*TPY = Tons per year for the propused Fower Block 2 project.
Basis: Full-load operation; 10C% capzcity factor; 59°F; 1,000 toial hours on fuel oil _

between the two CTs; & 260 hours per CT on gas.

PSD Permit Application January 1999
2-¢



Hines Energy Complex

TABLE 24
TYPICAL NATURAL GAS ANALYSIS

Carbon Dioxide 0.673
Ethane 2.824
Hexanes Plus 0.116
Iso-Butane 0.175
‘Methane 94.850
Nitrogen ' ' 0.235
Normal-Butane 0.148
Pentanes Plus 0.085
Propane 0.696
_Total: 100.000
Specific Gravity (air at 1) 0.71
Heating Value (HHV) 1050 Btu/cf
Total Sulfur (Maximum) 1 grain/100 SCF

Source; Florida Gas Transmission

PSD Permit Application January 1999
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TABLE 2-5
TYPICAL NO. 2 FUEL OIL ANALYSIS

Carbon 85.5
Hydrogen 12.7
Nitrogen 0.2*
Oxygen ‘ 1.5
Sulfur : 0.05*
Ash 0.01

Lower Heating Value: 18,550 Btw/ib

Higher Heating Value: 19,200 Btuw/lb

*This is a typical FBN Value. FPC has requested an emissions allowance for FBN of
up to 0.030 %, by weight.

**The sulfur content is the maximum, as required by permit.

Source: FPC, 1998

PSD Permit Application January 1999
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3.0 AIRQUALITY REVIEW REQUIREMENTS AND APPLICABILITY

The'following discussion pertains to the federal and state air reguiatory requirements and
their applicability to Power Block 2. These regulations must be satisfied before the

proposed facility can be constructed and begin operation.

3.1 NATIONAL AND FLORIDA AMBIENT AIR QUALITY STANDARDS
(NAAQS/FAAQS)

The applicable federal and state ambient air quality standards are presented in Table 3-1 -
(PSD increments are also presented in Table 3-1, but discussed in Section 3.2.2). The
primary National Ambient Air Quality Standards and Florida Armbient Air Quality Standards
(NAAQS/FAAQS) were promulgated to protect the public health, and the secondary
NAAQS/FAAQS were promulgated to protect the public health and welfare from any known
or anticipated adverse effects associated with the presence of poliutants in the ambient air.
Polk Cotinty is an attainment area for all criteria pollutants, meaning that existing ambient

concent_rations meet the allowable standards.
3.2 PSD REVIEW REQUIREMENTS

3.2.1 General Requirements

Under the federal and FDEP Prevention of Significant Deterioration (PSD) permft review
requirements, all major new or modified existing sources of air pollutants located in
attainment .areas and regulated under the Clean Air Act (CAA) must be reviewed and
approved. = A "major stationary source" is defined as any one of 28 specified source
categories \'/'{'/.hich has the potential to emit 100 tons per year (TPY) or more, or any other
stationary sburce which has the potential to emit 250 TPY or more of any air pollutant
regulated under the CAA. Fossil fuel-fired steam electric plants of more than 250 MMBtu/hr

of heat input comprise one of the 28 specified source categories. As Power Block 2

PSD Permit Application January 1999
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constitutes a modification to an existing major source, the proposed project “potential to
emit” is compared to the PSD significant emission rates (TPY). The term "potential to emit"
mezans the capability, at maximum design capacity, to emit a poliutant after the application
of control equipment. As presented eariier in Table 2-3, the potential emissions from the
proposed project will exceed the significance rates for all criteria pollutants; therefore, the
project is considered 2 mocification to an existing major stationary source and is subject to

PSD review.

PSD review is used to ensure that significant air quality deterioration will not result from the
new or modified source located in an attainment area. The PSD regulations are contained
in rule 62-212.400 F.A.C. Major sources and modifications are required to undergo the
foilowing analyses under PSD for each air pollutant emitted where potential emissions

exceed the significant emission rates:

. A ccatrol technology analysis;

. An air quality impacts analysis; and
e  An additional impacts analysis.

In addition to these analyses, a new source must also be reviewed with respect to Good
Engineering Practice (GEP) stack height regulations (EPA, 1985a), New Source Performance

Standards (NSFS), and any applicable state emission standard as discussed in Section 3.3.

3.2.2 PSD Increments/Classifications

In promulgating the 1977 Clean Air Act (CAA) Amendments, Public Law 95-95, Congress specified
that certain increases above an air quality "baseline concentration" level for SO, and TSP

PSD Permit Application January 1999
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concentrations would constitute "significant deterioration." The magnitude of the allowable
increment depends on the classification of the area in which a new source (or modification) will be
located or have a significant impact. Three classifications were designated based on criteria
established in the CAA Amendments. Initially, Congress designated PSD areas as Class |
(intemational parks, national wildemess areas, and memorial parks larger than 5,000 acres, and
national parks larger than 6,000 acres) or as Class Il (all areas not designated as Class ). No
Class Il areas, which would allow greater deterioration than Class Il areas, were designated. EPA
subsequently incorporated the requirements for classifications and area designation into the PSD

regulations.

On October 17, 1988, the EPA promulgated regulations to prevent significant deterioration due to
NOx emissions and established PSD increments for NO, concentrations. The allowable PSD
increments for SO,, TSP, and NO, are presented in Table 3-1. The FDEP has adopted the EPA

PSD classification scheme and the allowable PSD increments for SO,, PM1o, and NO..

The term "baseline concentration" is derived from federal and state PSD regulations and denotes a
-concentration leve! corresponding to a specified baseline date and contributions from: certain
additional baseline sources. The PSD regulations (40 CFR 51.166) define baseline concentration
as the ambient concentration level which exists in the baseline area at the time of the applicable
baseline date. Emission increases after the baseline date consume PSD increments. A baseline
concentration is determined for each pollutant for which PSD increments are promulgated and a

baseline date is established. The baseline concentration includes:

» The actual emissions representative of sources in existence on the applicable baseline date;

and

o The allowable emissions of major stationary sources which commenced construction before
January 6, 1975, for SO, and PM;, concentrations, or before February 8, 1988, for NO,

concentrations, but which were not in operation by the applicable baseline date.

The air quality analysis results which demonstrate project compliance with these requirements are

presented in Section 7.0.

PSD Permit Application January 1999
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323 Control Technology

The control technology review requirements of the PSD regulations require that il
applicable federal and state emission limiting standards be met and that Best Available
Control Technology (BACT) be applied to control emissions from the source. The BACT
requirements apply to all applicable regulated and unregulated air pollutants for which the

increase in emissions from the source or modification exceeds significant emission rate.
BACT is defined in rule 62-210.200 F.A.C. as:

An emission limitation, including a visible emissions standard, based on the
maximum degree of reduction of each pollutant emitted which the Department, on a
case by case basis, taking into account energy, environmental and economic
impacts, and other costs, determines is achievable through application of production
processes and available methods, systems and techniques (including fuel clezning
or treatment or innovative fuel combustion techniques) for control of each such

pollutant.

(a) If the Department determines that technological or economic limitations on the
application of measurement methodology to a particular part of an emission unit or
facility would make the imposition of an emission standard infeasible, a desigr,
equipment, work practice, operational standard or combination thereof, may be
prescribed instead to satisfy the requi_rement_for the application of BACT. Suci+
standard shall, to the degree possible, set forth the emissions reductions achievable

by implementation of such design, equipment, work practice or operation.

(b) Each BACT determination shall include applicable test methods or shall provide
for determining compliance with the standard(s) by means which achieve equivaient

results.

PSD Permit Application January 199¢
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The requirements for BACT were incorporated within the PSD framework in the 1977 CAA
Amendments. The primary purpose of BACT is to minimize consumption of PSD increments and
thereby increase the potential for future economic growth without significantly degrading air quality.
Guidelines for the evaluation of BACT can be found in the draft "New Source Review Workshop
Manual" (EPA, 1990b) and the draft "Top-Down BACT Guidance Document" (EPA, 1990c). These

guidelines were issued by EPA to provide a consistent approach to BACT and to ensure that the |
impacts of altemative emission control systems are measured by the same set of parameters. The
"top;down" approach to BACT has been followed in this application. BACT is determined on a
case-by-case basis, and BACT for a source in one area may not be the same for an identical
source located in another area. BACT analyses for the same types of emissions units and the
same pollutants in different locations or situations may determine that different control strategies

should be applied to the different sites, depending on site-specific factors.

The BACT requirements are intended to ensure that the control systems incorporated in the deéign
of a proposed faclility reflect the latest in control technologies used in a particular industry and take
into consideration existing and future air quality in the vicinity of the proposed facility. BACT must,
at a’\!f':ninimum, demonstrate compliance with NSPS for a source (if applicable). An evaluation of the
air pollution control techniques and systems, including a cost-benefit analysis of altemative control
technologies capable of achieving a higher degree of emission reduction than the proposed control
technology, is required. The cost-benefit analysis requires the documentation of the materials,
energy, and economic penalties associated with the proposed and altemative control systems, as
well as the environmental benefits derived from these systems. A determination of BACT is to be
based on sound judgement, balancing environmental benefits with energy, economic, and other

impacts. Section 4.0 presents the BACT discussion and recommendations for this project.

324 Ambient Air Quality Monitoring Requirements

In accordance with _the requirements of Rule 62-212.400(5)(f) F.A.C., any application for a PSD
permit must contain an analysis of ambient air quality monitoring data in the area affected by the

proposed major stationary source or major modification.
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In accordance with Rule 62-212.400(5)(f)(2), ambient air monitoring for a period of up to one year
may be required to satisfy the PSD monitoring requirements. A minimum of four months of data
would be required. Existing data from the vicinity of the proposed source may be utilized if the data
meet certain quality assurance requirements; otherwise, additional data may need to be gathered.

HS_Wever, the FDEP PSD regulations include an exemption which excludes or limits the pollutants
foF which an ambient air quality analysis must be concducted (Rule 62-212.400(3)(e)). This
exic%:-mption states that a propose:d major stationary source or major modification from the monitoring
red'Uirements with respect to a particular poliutant if the emissions increase of the poliutant from the
source or modification would c2use, in any area, air quality impacts less thar the de minimis air

quality impact levels presented in Table 3-2.

Ambient air quality monitoring data is discussed in Section 5.0 of this application.

325 Sotirce Impact Analvsis

A source impact analysis of air quality must be perform=d for a proposed major source
subject to PSD for each air pollutant for which the increase in emissions exceeds the
significant emission rate. The PSD regulations specifically require the use of atmospheric
dispersion modeic in performing air quality impact analysis, estimating baseline and future
air quality levels, and dstermining compliance with NAAQS/FAAQS and allowable PSD
increments. Reference EFA rodels must normally be used in performing the impact
analysis. Use of nonreference EPA models requires EPA's consultation and prior approval.
Guidance for the regulatory applicatici1 of dispersion models is presented in the U.S. EPA
"Guid.eline on Air Quelity Models (Revised)" (EPA, 1997). The modelling methodology
utilizecd for the source impact anzlysis is described in detail. in Section6.0 of this

application.
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3.26 Additional Impacts Analysis

In addition to air quality impact analyses, the PSD regulations require analyses of the impairment to
visibility and the impacts on soils and vegetation that would occur as a result of the proposed
source. These analyses are to be conducted primarily for PSD Class | areas. Impacts on air quality
due to general commercial, residential, industrial, and other growth related activities associated with
the source must also be addressed. These analyses are required for each pollutant emitted in

significant quantities. Section 8.0 of this application contains the additional impact analyses.
3.3 OTHER REQUIREMENTS
In addition to the requirements of the PSD program, any new or modified source of air pollution

must be reviewed with respect to the GEP stack height regulations (EPA, 1985a), the federal NSPS

requirements, and any state-specific emission standards.

3.3.1 (Good Engineering Practice (GEP) Stack Height

The 1977 CAA Amendments require under Section 123 that the degree of emission limitation
required for control of any air pollutant not be affected by a stack height that exceeds GEP, or any
other dispersion technique. On July 8, 1985, EPA promulgated final stack height regulations (EPA,
1985a).

The EPA's final stack height regulations define GEP stack height in part as the greater of:

(1) 65 meters, measured from the ground-level elevation at the base of the stack; or |

@) Hg=H+15L

where:
Hg = GEP stack height, measured from the ground-level elevation at the base of
“the stack;
PSD Permit Application January 1998
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H = Height of nearby structure(s) measured from the ground-level elevation at
the base of the stack; and
i L = Lesserdimension, height or projected width of nearby structure(s).

The term "n:earby" is defined by the GEP stack height regulations as a distan~e up to five times the
lesser of the height or width dimensions of a structure or terrain feature, but not greater than 0.8
km. AIthou‘gh GEP stack height regulations require that the stack height credit used in modeliing for
determining compliance with NAAQS/FAAQS and PSD increments not exceed the GEP stack
height, the actual stack height may be greater. In this case the proposed stacks for the 500 MW
(nominal) generating units are 125.0 feet (38.1 meters) above ground level. This height does not
exceed the: de minimus GEP stack height of 65m. See Section 6.7 of this application for a

discussion of building downwash considerations for this project.

3.3.2 New Source Performance Standards (NSPS)

The CAA required the U.S. EPA to adopt standards of performance for new or modified stationary
sources of air pollution. To date, the U.S. EPA has édopted regulations for approximately
80 stationary source categories. These regulations are contained in 40 CFR Part 60. A review of
the regulations reveals that the Power Block 2 CC units are subject to a specific NSPS. Any source

subject to a specific NSPS is also subject to the general provisions of 40 CFR 60 Subpart A.

3.3.21 General Provisions

The general provisions of the NSPS regulations are found in 40 CFR 60, Subpart A. The general
provisions specify the notification and record keeping requirements (40 CFR 60.7), compliance with
standards and maintenance requirements (40 CFR 60.11), and the monitoring requirements
(40 CFR 60.13) for each affected source.

PSD Permit Application January 1999
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3322 Combined Cycle Units

NSPS for combined cycle units are covered in 40 CFR 60 and potentially include: Subpart
Da - Standards of Performance for Electric Utility Steam Generating Units for Which
Construction is Commenced After September 18, 1978, in 40 CFR 60, Subpart Db -
Standards of Performance for Industrial-Commercial-Institutional Steam Generating Units;
and iﬁ 40 CFR 60, Subpart GG - Standards of Performance for Stationary Gas Turbines.
Bébause the steam generators associated with Power Block 2 (i.e., HRSGs) will utilize only
the waste heat from the combustion turbines, only the requirements of Subpart GG and

Subpart A will apply.

Subpart GG regulates the CC units as electric utility stationary gas turbines and establishes

emission limitations on both NO, and SO,. The NO, emission limitation is set by the following

equation:
STD = 0.0075 44 4
where:
STD =  allowable NOx emissions (percent by volume at 15 percent oxygen and on
a dry basis).

Y = manufacturer's rated heat rate at manufacturer's rated load (kilojoules per
watt hour) or actual measured heat rate based on lower heating value of
fuel as measured at actual peak load for the facility. The value of Y shall
not exceed 14.4 kilojoules per watt hour.

F = NOxemission allowance for fuel-bound nitrogen as defined below:
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Fuel-bound nitrogen F (NOx percent by volume)
(percent by weight)
N<.015 oo 0
0.015<N<0.1 ..o 0.04(N)
0.1<N<0.25......coiirreecieeea, 0.004 + 0.0067(N-0.1)
N>0.25..... e, 0.005
where:
N = the nitogen content of the fuel (percent by weight).

This results in an emission limitation of 113.5 parts per millior or a dry volume basis (ppmvd) at 15
percent oxygen for the proposed units when fired on natural gas and 1127 ppmvd at 15
percent oxygen when fired on fuel oil. (These values do not include the aliowvance for fuel-bound
nitrogern). The SO, emission limitations are set at 150 pismvd comrected to 15 percent oxygen in the

exhaust stream or a fuel sulfur content less thar or equal to 0.8 percent by weight.

40 CFR 60 Subparts Da, Db, and Dc are not applicable to the CC units since the HRSGs will not be

fired with any type of auxiliary fuel.

3323 Excess Emissions

The EPA has adopted general and specific recordkeeping and reporting requirements relating to
excess emissions in 40 CFR 60.7(b) and 40 CFR 60.334(c). The EPA reqUireméhts specify
maintaining records and submittal of a quarterly report (calendar year) on excess emissions
associated with start-ups, shutdowns, malfunctions, inoperative continuous emission monitoring
systems, low water-to-fuel ratio, and fuel sulfur content greater than 0.8% £y weight. The reporting
requirement includes submittal of the quarterily report even wihen no excess emissions occur, EPA
has not adopted any specific time limits related to excess emissions from a CC unit, or from
combustion turbine units regulated under 40 CFR Part 60, Subpart CG.
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3.3.3 State-Specific and General Emission Standards

In addition to federal requirements, FDEP has adopted specific and general emission limiting and
performance standards. These standards may be found in rule 62-296, F.A.C. The requirements

of these standards must be met along with any federal PSD or NSPS limitation or requirement.

3.3.71’3.1 General Emission Standards

The FDEP has adopted general particulate matter emission limits as well as general
pollutant emission limits (rule 62-296.320, F.A.C.). These limits apply when no specific

emission standard is applicable.

3332 Combined Cycle Units

The FDEP has not adopted any state-specific emission standards in rule 62-296, F.A.C.
relating to the operation of a CC unit. The FDEP has adopted the NSPS requirerhents of
Subparts A and GG by reference in rule 62-204.800, F:A.C. Based on the current FDEP
rules, the CC units must meet the NSPS requirements as discussed in Section 3.3.2.2. In
addition, a general opacity limit of less than 20 percent and a prohibition on emitting air

poliutants that cause or contribute to an objectionable odor apply.
FPC is requesting that the DEP add the fuel-bound nitrogen allowance to the emissions

limit for NO,. This request is discussed in more detail in Section 2.2 and Section 4 of this

Appendix.
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3.3.33 Excess Emissions

The FDEP has adopted standards relating to excess emissions in rule 62-210.700, F.A.C.
The rule allows excess emissions resulting from startup, shutdown, or malfunction of any
source as long as best operational practices are applied and the excess emissions do not
exceed 2 hours in any 24 hour period. Currently, the rule allows one exception from the 2
hour limit and that is for existing fossil fuel steam generators. The FDEP can authorize
different excess emission parameters for other sources on a case-by-case basis. Based on
the intended operation of the CC units, it is requested that the FDEP consider the
ope.rational variations of this equipment as well as the EPA's NSPS requirements on

excess emissions and set an allowable excess emissions level as follows:
"Excess emissions from a combined cycle unit resulting from startup, shutdown, fuel
switch, or malfunction shall be permitted for up to three (3) hours provided that best
operational practices to minimize excess emissions are adhered to and the duration
of the excess emissions shall be minimized."

3.4 SOURCE APPLICABILITY

3.4.1 Poliutant Applicability

The PSD regulations apply to the proposed generation project due to the attainment status for the
Polk County Site. Polk County and the surrounding counties are designated as PSD Class Il areas
for SO;, PMyo, and NO,. The Polk County Site is located approximately 118 km southeast of the
Chassahowitzka Wildemness Area, the nearest PSD Class | area. The Chassahowitzka Wildemess
Area is that portion of the Chassahowitzka National Wildlife Refuge which has been officially

designated as wildemess.

Pollutant applicability for the proposed facilities is addressed in Sections 2.0 and 4.0 and briefly
summarized here. The proposed Power Block 2 project is considered to be a modification to an

existing major source under the PSD regulations. PSD review is required for any regulated
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pollutant for which the net increase in emissions exceeds the PSD significant emission rates
presented in Table 2-5. As shown, the potential emissions for the proposed facilities will exceed the
PSD significant emission rates for the following regulated pollutants: CO, NOyx, SO,, PMyo, VOC,

and sulfuric acid mist. The proposed project is subject to PSD review for these pollutants.

34.2 Ambient Air Quality Monitoring

Based upon the net increase in emissions from the proposed facility presented in Table 2-3, a PSD
preconstruction ambient air monitoring analysis is required, as part of the air quality impact analysis
for CO, NO,, SO,, PMyg, O; (based on VOC emissions), and sulfuric acid mist. However, if the net
increase in a source's impact of a pollutant is less than the de minimis air quality impact level, as
shown in Table 3-2, then preconstruction ambient air quality monitoring is not required for that
poliutant. In addition, if an acceptable ambient air monitoring method for the pollutant has not been

established by EPA, monitoring is not required.

Preliminary Dispersion modeling was performed to determine those poliutants which could be
exempted from the monitoring requirement. As verified by the revised modelling analysis described
in Sections 6.0 and 7.0, the increases in air quality impacts are predicted to fall below the de
minimis impact levels presented in Table 3-2, therefore, pre-construction monitoring is not required.

The results for these poliutants are presented in Section 5.0.

PSD Permit Application January 1999



Hines Energy Complex

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

AAQS (pg/m ) PSD Increments

(g/m?)
Pollutant Averaging Time Primary Secondary Florida Class| Classl Significant Impact
' Standard Standard Levels (ug/m?) °
Particulate Matter® Annual Arithmetic Mean 50 50 50 4 17 1
(PM10) 24-Hour Maximum 150 150 150 8 30 5
Sulfur Dioxide Annual Arithmetic Mean 80 NA 60 2 20 1
24-Hour Maximum 365 NA 260 5 91 5
3-Hour Maximum NA 1,300 1,300 25 512 25
Carbon Monoxide 8-Hour Maximum 10,000 10,000 10,000 NA NA 500
1-Hour Maximum 40,000 40,000 40,000 NA NA 2,000
Nitrogen Dioxide Annual Arithmetic Mean 100 100 100 2.5 25 1
Ozone® 8-Hour Maximum® 157 157 157 - NA NA NA
Lead Calendar Quarter 1.5 ‘ 1.5 1.5 NA NA NA

Arithmetic Mean

Note: Particulate matter (FM10) = particulale matter with aerodynamic diameter Iess than or equal to 10 micromelers.
NA = Not applicable, i.e., no standard exists.
Shert-term maximum concentrations are nat to be exceeded more than once per year.
tiaximum concentrations are not to he exceeded.
° On Juiy 18, 1997, EPA promulgated revised AAQS for particulate matter anc ozone. For pamculafe matter, PNi2.5 standards were
introduced with 2 24-hour standard of 65 g/m (3-year average of 98th percentile) and an annual standard of 15 g/m (3-year average at
community monitors). Implementation of these standards are many years iiway.

¢ 0.08 ppm; achieved wheri 3-year average of 99th percentile is 0.G8 ppm or less. FDEP has not yet adopted these standards.

Federal Register, Vol. 43, ;"»io. 118, June 19, 1978.
40 CFI? 50; 40 SFR 52.21.
Chapter 62-272, F. A.C.

Sources:
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Table 3-2. PSD Significant Emission Rates and De Minimis Monitoring
Concentrations

Significant Emission De Minimis Monitoring

Pollutant Regulated Under Rate (TPY) Concentration® (ng/m3)
Sulfur Dioxide NAAQS, NSPS . 40 13, 24-hour
Particulate Matter NSPS 25 10, 24-hour
[PM(TSP)]

Particulate Matter (PM10) NAAQS 15 10, 24-hour
Nitrogen Dioxide NAAQS, NSPS 40 14, annual
Carbon Monoxide NAAQS, NSPS 100 575, 8-hour
Volatile Organic

Compounds (Ozone) NAAQS, NSPS 40 100 TPY®
Lead NAAQS 0.6 0.1, 3-month
Sulfuric Acid Mist NSPS 7 NM

Total Fluorides NSPS 3 0.25, 24-hour
Total Reduced Sulfur NSPS 10 10, 1-hour
Reduced Sulfur NSPS 10 10, 1-hour
Compounds ‘
Hydrogen Sulfide NSPS 10 0.2, 1-hour
Mercury NESHAP 0.1 0.25, 24-hour
MWC Organics NSPS 3.5x10° NM

MWC Metals NSPS 15 NM

MWC Acid Gases NSPS 40 NM

MSW Landfill Gases NSPS 50 NM

" Note: Ambient monitoring requirements for any pollutant may be exempted if the impact of the
increase in emissions is below de minimis monitoring concentrations.

NAAQS = National ambient air quality Standards.
NM = No ambient measurement method established; therefore, no de minimis
concentration has been established.
NSPS = New Source Performance Standards.
NESHAP = National Emission Standards for Hazardous Air Pollutants.

g/m®> = Micrograms per cubic meter.
MWC = Municipal waste combustor.
MSW = Municipal solid waste.

& Short-term concentrations are not to be exceeded.

® No de minimis concentration; an increase in VOC emissions of 100 TPY or more will require
monitoring analysis for ozone.
° Any emission rate of these pollutants.

Sources: 40 CFR 52.21.
Rule 62-212.400
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4.0 BEST AVAILABLE CONTROL TECHNOLOGY ANALYSIS

4.1 INTRODUCTION

This section of the PSD application provides a detailed BACT analysis for the Hines Energy
Complex Power Block 2 installation of approximately 500 MW of combined cycle (CC)
generation. The CC units will consist of two CTs, two HRSGs, and one steam turbine,

termed a “two-on-one” configuration.

The project's potential annual emissions of the following regulated pollutants exceed the

PSD significant emission rate thresholds and are, therefore, subject to BACT review:

Carbon Monoxide (CO)

o Nitrogen Oxides (NOx)

e  Sulfur Dioxide (SO,)

e Particulat: Matter (PM/PMy)

e Volatile Organic Compounds (VOC)

e  Sulfuric Acid Mist (H;SO4)

This BACT analysis assumes that two CT units will be operating at an annual average inlet

temperature of 59°F and an ambient relative humidity of 60 percent. These turbine inlet
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conditions represent a conservative estimate of annual average emissions, and account for
the potential use of inlet cooling for the two CTs. In order to assure that conservatively high'
pollutant emission rates are used in the BACT analysis, the CT units are assumed to
obwerate at 100 percent capacity, 8,760 hours per year. Natural gas will be the primary fuel
and fuel oil will be the back-up fuel (an aggregate of 13,762,806 galionz per year based on

1,000 hours of operation per year between the two CTs at full load).

4.2 METHODOLOGY

This BACT analysis follows the general requirements of EPA's draft "top down" BACT
gui@ance document (EPA, 1990c), which requires that the EACT analysis siari by assuming
the use of the most stringent control technology. Sources of information which were used

to identify control alternatives include:

e EPA’'s RACT/BACT/LAER Clearinghouse (RBLC) via the RBLC Information
System database;

¢ Recent FDEP BACT determinations for similar facilities;

e Vendor information; and |

o Florida Power Corporation (FPC) experience for similar projects.

\Of the control alternatives identified, the less efficient alternatives are eveluated if the
most stringent control technology is determined to be technologically infeasible or
unreasonable considering economic, energy, and environmental factors. The economic
analyses in. this section are based on the criteria listed in Table 4-1 and employ the
procedures found in the Office of Air Quality Planning and Standards (OAQPS)
Control Cost Manual (EPA, 1990b).
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The final step is the selection of a BACT emission limitation corresponding to the
most stringent, technically feasible control technology that was not eliminated based

on energy, environmental, or economic impacts.

As indicated in Section 2.2, Table 2-3, projected annual emission rates of NO,, CO,
VOCs, PM/PM,,, SO, and H,SO, mist for Power Block 2 exceed the PSD
significance rates and, therefore, are subject to a BACT analysis. Control technology
analyses using the top-down BACT method are contained in Section 4.4 for
combustion products (PM/PMyg), Section 4.5 and 4.6 for products of incomplete
combustion (CO and VOCs, respectively), and Sections 4.7 and 4.8 for acid gases
(NO, ,and SO, and H,SO, mist, respectively).

4.3 STATE AND FEDERAL EMISSION STANDARDS

This section provides a summary of potentially applicable emission standards at the
state and federal level. The BACT emission limitations proposed for the Hines
Energy Complex Power Block 2 are all more stringent than the applicable federal

and state standards cited in the following summary.

FDEP emission standards for stationary sources are contained in Chapter 62-296,
Stationary Sources-Emission Standards, F.A.C. This chapter contains general
emission standards for sources emitting PM (Rule 62-296.320, F.A.C.) that are
applicable to the Project. Visible emissions are limited to a maximum of 20 percent
opacity pursuant to Rule 62-296.320(4)(b), F.A.C. Emission standards applicable to
sources located in non-attainment areas are contained in Rules 62-296.500 (for

- ozone areas) and 62-296.700, F.A.C. (for PM non-attainment areas). Because
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Power Block 2 is located in Polk County, Florida, and because this county is
designated attainment for all criteria pollutants, these emission standards are not
applicable. Finally, Rule 62-204.800, F.A.C., adopts federal New Source
Performance Standards (NSPS) and National Emission Standards for Hazardous Air

Pollutants (NESHAPS), respectively, by reference.

On the federal level, NSPS Subpart GG establishes emission limits for gas turbines
that meet certain criteria. The Power Block 2 CTs qualify as electric utility stationary
gas turbines and, therefore, are subject to the NO, and SO, emission limitations of
NSFS 40 CFR 60, Subpart GG, § 60.332(a)(1) and § 60.333, respectively. The
prcposed Hines Energy Complex Power Block 2 has no applicable NESHAP

requirements. -

4.4 BACT ANALYE!IS FOR PM/PMy,
441 Potential Control Technologies

Several control technologies commonly used to limit emissions of PM include
baghicuses, electrostatic precipitators (ESPs), wet scrubbers and mechanical
collectors. The NSPS for CT urits does not establish an emission limit for particulate
matter. Further, a review of RBLC documents did not reveal any post-combustion
particulavtev matter contro! technologies being used on CC units. All determinations were

based on the use of clean fuels and good combustion practice.

The natural gas fuel to be used in th2 proposed CT units will contain only trace quantities of

noncombustible material. The use of low sulfur fuel oil, as a back-up fuel, will be limited. In
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addition, the CTs prbpo_sed for Power Block 2 will use the latest combustor technology
to maximize combustion efficiency and minimize PM/PM;, emission rates. In fact, the
manufacturer's standard operating procedures will ensure as complete combustion of

the fuel as possible.

4.4.2 Proposed BACT Emission Limitations

Based on the above analysis, it is proposed that BACT for PM/PM;, emissions from the
CTs be the use of good combustion practices and clean fuels. The CTs will be fired
primarily with natural gas, with limited low sulfur fuel oil backup capability. FPC
requests that the use of fuel oil be limited to no more than 13,762,806 gallons per year.
This requested quantity is consistent with the current permit limit for Power Block 1 and
is based on an aggregate of 1,000 hours per year of operation between the two CTs at
full load and 59°F. Since the only technically feasible alternative is proposed to be

-BACT, an economic and environmental analysis is not required and is not presented.

Due to the difficulties associated with stack testing exhaust streams containing very low
PM/PM;, concentrations and consistent- with recent FDEP BACT determinations for
CTs, a visible emissions limit of 10/20 percent opeacity for natural gas/fuel oil is

proposed as a surrogate BACT limit for PM/PM;.
4.5 - BACT ANALYSIS FOR CO

Carbon monoxide (CO) emissions result from the incomplete combustion of carbon and
organic compounds. CTs have inherently low CO emissions, which are categorized as
products of incomplete combustion of fossil fuels. High combustion temperatures,

adequate excess air, and good fuellair mixing during combustion will minimize CO
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emissions. Therefore, formation of CO is a function of the manufacturer's combustor
design. Because lower combustion temperatures will result in a decrease in oxidation
rates, emissions of CO will generally increase during turbine partial load conditions

when combustion temperatures are lower.
4.5.1 Potential Control Technologies

A search of the RBLC was conducted for CO control determinations for natural gas
fired CTs. A summary of the results is presented in Table 4-2. In addition, a summary 6f
Florida DEP CO BACT determinations for natural gas-fired CTs is presented in Table
4-3. There are two available technologies for controlling CO from gas turbines: (1)
combustion process design and good combustion practices and (2) oxidation catalysts.
The projects identified through the RBL.C as utilizing oxidation catalysts are located in

non-attainment areas for CO.

Combustion Process Design

A cornbustor design based on high combustion temperatures, adequate excess air, and
good fuel/air mixing during combustion will minimize CO emissions. Therefore, this control
alternative is based on combustion chamber designs and operation practices that
improve the oxidation process and minimize incomplete combustion. Due to the high

combustion efficiency of CTs, CO emissions are inherently low.

Oxidation Catalysts

The oxidation catalyst process is based on a straight catalytic reaction requiring no
additives. The reactions and catalysts used (platinum based) are similar 1o the catalytic
oxidation technology used for automotive emission control. Products from the reaction

include carbon dioxide and water. Catalytic oxidation systems are capabie of CO
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reductions of between 50 and 80 percent. However, this reduction potential will be

somewhat influenced by initial concentrations of the pollutants.

Technical Feasibility
Combustion process design is considered to be technically feasible for the proposed

CTs. Oxidation catalysts are susceptible to deactivation due to impurities present in
the exhaust gas stream. Arsenic, iron, sodium, phosphorous, and silica, which are
present in fuel oil, will all act as catalyst contaminants causing a reduction in catalyst
activity and pollutant removal efficiencies. In spite of this, the addition of an oxidation
catalyst wés considered to be technically feasible for this BACT analysis. Significant
CO oxidation will occur at any temperature above roughly 500°F. Inlet temperature
must also be maintained below 1,350 to 1,400°F to prevent thermal aging of the
catalyst which will reduce catalyst activity and pollutant removal efficiencies. Exhaust
gas temperatures associated with the proposed project are within this performance
range. Information regarding energy, environmental, and economic imbacts of an

oxidation catalyst for CO are provided in the following sections.
4.5.2 Energy and Environmental Impacts

There are no significant adverse energy or environmental impacts associated with

the use of good combustion designs and operating practices to minimize CO

emissions.

A catalyst that oxidizes CO to CO, will also oxidize SO, to SOs. While firing fuel oil, 50
to 60 percent of the SO, in the flue gas will be converted to SO;. When the SO; comes
in contact with moisture, it will form sulfuric acid mist (H,SO4) that can cause corrosion

damage to downstream plant equipment and damage to surrounding vegetation. The
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H,SO4 created will also increase particulate emissions from the facility. Because CO
emission rates from CTs are inherently low, further reductions through the use of
oxidation catalysts will resuit 'n minimal air quality improvements, i.e., impacts are
already well below the definec PSD significant impact levels for CO. The location of
the Hines Energy Complex (Polk Counrty, Florida) is claszified attainment for all criteria
pollutants. Dispersion modelirg of CO ermissions from tha Project indicate that the
maximum CO impacts, without oxidation catalyst, will be many times lower thar the
EPA and FDEP significant impact levels; there wculd be no air quality benefit with the

addition of an oxidation catalyst to reduce the already low CO emissions.

Although CO has been well documented as a criteria pollutant, significant international
pressure is now being exerted to reduce CO, emissicn levels in response to the suspected
contributions of the gas to global warming. A CO oxiaation catalyst could increase the CO,
emissions from the facility by almost 38C pcunds per hour (1,660 TPY assuming 8,760

hours per year of operation).

The application of an oxidation }catalyst would result in & derate of approximately 0.2
percent (0.4 MW) of CT output. Since power demand will remain constant, this derate will
be replaced by a combustion source that hias higher CO emissions tharn the planned units
at the Hines Energy Comples. Further the pressure drop across the cataiyst bed and
resulting increase in the unit's heat rate results in a potential energy loss of 31,937
MMBtu per year per CT of natural gas. Th + is equivalent to the use of about 32 million

cubic feet (f°) of additional natural gas annually.
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4.5.3 Economic Impacts

An economic evaluation of an oxidation catalyst system was performed using the
OAQPS factors and project-specific economic factors presented in Table 4-1. Capital
and annual operating costs for the oxidation catalyst control system are summarized in

Tablés 4-4 and 4-5, respectively.

The capital costs for the catalytic reduction system include the costs of the catalytic
reactors and balance of plant equipment. Capital costs for the catalyfic emission
reduction system are based on budgetary quotations from equipment manufacturers.
Annual operating costs include maintenance (predominantly catalyst replacement) and
lost generation due to the pressure drop across the catalyst. The total capital cost for
installation of the oxidation catalyst control system is estimated to be approximately
$1,343,430 per CT. The total annual cost is estimated to be approximately $576,404.
The cost effectiveness (incremental emission reduction cost) of the oxidation catalyst
was determined to be $2,177 per ton of CO removed. This cost-effectiveness value is
conservatively low due to the 100 percent capacity factor and is in the range that has
typically not been deemed BACT for CO by DEP.

4,54 -Proposed BACT Emission Limitations

The use of oxidation catalysts to control CO emissions from CTs have been generally
installed on facilities located in CO non-attainment areas. The use of combustion
controls resuits in CO emission rates from the proposed CTs that are inherently low
and in the range established as BACT for similar sources in attainment areas. As

discussed in the preceding paragraphs, there are also significant energy and
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environmental impacts associated with the use of this technology. Further reductions

through the use of oxidation catalysts will result in no measurable benefit in air quality.

Use of state-of-the-art combustion design and good operating practices to minimize
inconiplete combustion are proposed as BACT for CO emissions. For all CT projects
recently permitted by the Florida DEP, these control techniques have been considered
by FDEP to represent BACT for CO emissions. Therefore, at base load operation, the
proposed BACT for CO emissions from the CTs will be 25/30 ppmvd (86/92 Ib/hr at 59

°F turbine inlet conditions) for natural gas and fuel oil, respectively.

4.6 BACT for VOCs

A small amount of VOCs will be emitted by the CT as a result of incomplete
combustion. The control technology established as BACT in Florida has been
' overwhelmingly the use of combustion contrals and clean fuels. The proposed BACT
emission levels for emissions are 8/11 ppmvd (16/22 Ib/hr at 59 °F turbine inlet
conditions) for natural gas and fuel oil, respectively. These levels are within the BACT
levels recently established for other similar sources. Moreover, at these low
concentrations, the application of contro_l technologies, such as oxidation catalysts, are
uncertain. The environmental benefil of further reducing the amount of VOCs from the

combustion turbines proposec for Power Block 2 would be insignificant.
4.7 BACT ANALYSIS FOR NO,

During combustion, two types of NOx are formed: thermal NOx and fuel NOx. Thermal NOx
emissions are generated through the oxidation of a portion of the nitrogen contained in the

combustion air. Formation of nitrogen oxides through thermal NOx can be limited by
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lowering combustion temperatures by staging combustion (a reducing atmosphere followed
by an oxidizing atmosphere), or by post-combustion controls. Fuel NO, arises from the
oxidation of non-elemental nitrogen contained in the fuel. The conversion of fuel-bound
nitrogen (FBN) to NO, depends on the bound nitrogen content of the fuel. In contrast to
thermal NO,, fuel NO, formation does not vary appreciably with combustion variables
such as temperature or residence time. Presently, there afe no combustion process or
fuel treatment technologies available to control fuel NO, emissions. For this reason, the
gas turbine NSPS (Subpart GG) contains an allowance for FBN above 0.015 percent
(see Section 4.3). In the application for Power Block 2, FPC has requested a NO,
allowance for FBN levels up to 0.030 percent. NO, emissions from combustion sources
fired with fuel oil are higher than those fired with natural gas due to higher combustion
ternperatures and FBN contents. Natural gas may contain molecular nitrogen (N);
however the N, found in natural gas does not contribute significantly to fuel NO
formation. Typically, natural gas contains a negligible amount of FBN.

.

4.7.1 Potential Control Technologies

A review of the latest control technology determinations (RBLC summary in Table 4-6)
indicates that the lowest NOx emission limit established to date for a CT unit equipped with
a dry low NO, combustor is 3.5 ppmvd. This is for a natural gas-fired combined cycle (CC)
unit and was based on the use of dry low NOx combustors operating with a CT that can
achieve 9 ppmvd -in combination with a selective catalytic reduction (SCR) system
achieving about 60% NO, removai. The only stationary sources required to meet this most-
stringent control technology emission limit are those new/modified sources being located in
non-attainment areas, or sources which have other unique circumstances which require
exceedingly stringent pollution control. Many other projects achieve NO, removal

efficiencies between 60 and 80 percent but result in emissions limits higher than 3.5
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ppmvd. Therefore, the most stringent control technology fcr NOx emissions control with a
CC unit using dry low NOx combustors is an SCR system. Recent Florida DEP natural
gas-fired CT NO, BACT determinations range from 9 to 25 ppmvd at 15 percent O, with
dry‘ low NO, combustors and 6 ppmvd at 15 percent O, with SCR. A summary of FDEP
NO, BACT determinations for natural gas-fired CTs is provided in Table 4-7.

Available technologies for controlling NO, emissions from CTs include combustion

process modifications and post-combustion exhaust gas treatment systems, as follows:

Combustion Process Modifications:
* Water/steam injection and good combustor desigr.

e Dry low- NO, combustor design.

Post-Combustion Exhaust Gas Treatment Systems:
e Selective Catalytic Reduction (SCR).

e Selective Non-Catalytic Reduction (SNCR).

s SCONO™

A description of each of the listed control technologies is provided iri the fcliowing

sections.
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Water or Steam Injection and Good Combustor Design

Use 'of water or steam injection in the combustion zone of a CT unit can limit the amount of
NOx:formed. Thermal NOx formation is avoided due to lower combustion temperatures
resulting from the water or steam injection. The degree of reduction in NOx formation is
somewhat proportional to the amount of water or steam injected into the turbine. Further,
high purity water must be employed to prevent turbine corrosion and deposition of

solids on the turbine blades.

Since the CT unit NSPS for NOx was last revised, CTs have improved their tolerance to the
‘water or steam necessary to control the NOx emissions below the current NSPS level.
However, there is still a point at which the amount of water or steam injected into the turbine
seriously degrades the turbine's -reliability and operational life. With the manufacturers'
existing turbine designs and standard combustors, this generally occurs below a NOy
emission -Ievel of about 25 ppmvd when firing natural gas and 42 ppmvd when firing fuel oil
in conventional combustion turbines. For the larger “F" class combustion turbines, wet
injection has been used to achieve a level of 42 ppmvd when firing natural gas (i.e., FPL

Lauderdale Repowering Project).

The advanced combustor designs available for Power Block 2 will be capable of achieving
low NOx emissions without the use of water or steam injection (dry) while firing natural gas.
Considering the water use issues prevalent in Florida, dry low NOx combustion controls are
preferred. This analysis disregards further consideration of wet NOx control CTs when

natural gas is used..

PSD Permit Application January 1999
4-13



Hines Energy Complex

Drv Low NO, Combustor Design

CT manufacturers have committed that their future technology will support lower NOx
emissions without water injeétion on natural gas. Dry low NO, combustors premix turbine
fuel and air prior to combustion in the primary zone resulting in a homogeneous air/fuel
mixture. For this reason, the peak and average flame temperature are the same,
causing a decrease in thermal NO, emissions in comparison to a conventional diffusion
burner. The more recent designs are operated in total premix mode, but reguire a load
tranzition to achieve optimal performance. Total premix mode generally occurs in the
50 io 65 percent load range. Currently, premix burners are limited in application to
nature! gas and loads above approximately 50 percent due to flame stability
cc;nsiderétions. During oil-firing, water or steam injection is employed to control NO,
emissions. The Westinghouze dry low NOx combustor design currently available is
capable of combustor-cantrolled NOx emissions of 35 ppmvd while burning natural gas.
Fuel oi' burring requires water injection and has NCy emissions of 42 ppmvd. Fuel oil
burning will be limited to no more thar; ﬁ3,762,806 gallons per year, based on an aggregate
of 1,000 total hours per year between the two CTs at full load and is expected to have only

a minor impact on water usage.

Selective Catalytic Reduction

SCR is a post-combustion method for control of NOx emissions. The SCR process™
combines vaporized ammoniz with NCy in the presence of a catalyst to form nitrogen and
water. The vaporized arnmonia is injected into the exhaust gases prior to passage through

the catalyst bed. The following primary reactions take place:
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4NH; + 4NO+0, ® 4N, + 6H,0 | (1)
4NH, + 2NO, + 0, = 3N, + 6H,0 (2)

The performance and effectiveness of SCR systems is directly dependent on catalyst
operating temperatures. The optimum temperature range for SCR operation is 600 to
750°F. Below this temperature range, reduction reactions (1) and (2) above will not
proceed, resulting in large quantities of ammonia slip. At temperatures exceeding the
optimal range, oxidation of NH; will take place resulting in an increase in NO,
emissions. At temperatures above about 800°F, permanent damage to the catalyst occurs.

NO, removal efficiencies for SCR systems typically range from 70 to 90 percent.

Flue gas from a CT will typically range from 950°F to 1,100°F. Accordingly, an SCR device
would be installed at an intermediate point of the HRSG after several rows of tubes, where
a temperature of approximately 700°F occurs. The narrow SCR temperature window
dictates that the SCR catalyst be precisely located in the HRSG. A recent report indicated
that effective SCR operation becomes very difficult for units that see a variation in gas flow
and temperature\ through the HRSG due to load changes or ambient temperature swings
(Boericke, 1990). Another recent report indicates that maintaining the catalyst in the
narrow SCR temperature window over the entire CC unit operating load range can be
difficult (Shorr, 1991). Therefore, SCR performance will be difficult to maintain to very low

NOx levels if the CC unit load varies or if significant temperature swings occur.

Catalyst NOx reduction efficiency will be affected by the NOx concentration at the SCR
inlet. The reaction mechanism requires both NOx and ammonia to occupy a catalytic
reaction site at the same time. This is a random event. The lower the NOx concentration,

the less likely it is that any one ammonia gas molecule and NOx gas molecule will meet on
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a reaction site. Therefore, as the SCR inlet concentration of NOx decreases, the catalyst
needs to become larger and/or the amount of ammonia added needs to be increased
(leading to increased ammonia slip) for similar NOx reduction efficiencies. The dry iow NOx
combustors have relatively low NOx emissions and will therefore require a greater volume

of catalyst than a standard combustor would for the same NOx removal efficiency.

Catalyst NOx reduction efficiency also will be affected by the type of fuel being burned.
When firing fuel oil, the SCR catalyst will oxidize approximately three percent of the SO, in
the flue gas to SO;. Catalytic reduction efficiency is therefore reduced when available
reaction sites are occupied by sulfur compounds. Additionally, the ammonia present in the
flue gas will react with the SO; to form ammonia sulfate salts and the water in the flue gas
will react with the SO; to form sulfuric acid mist. The formation of armmonia sulfate salts will
reduce the amount of ammonia available for reaction with the NOx. Ammonium bisulfate,
one of the ammonia salts formed, will also reduce a CC unit's thermal efficiency by coating
the heat transfer surfaces of the HRSG and potentially limit unit availability due to forced
outages for HRSG cleanup. Both the ammonia sulfate salts and the sulfuric acid mist will
increase the amount of particulate matter emitted in the flue gas to a level of approximately
16 Ibs/hr per CT in the form of ammonium bisulfate (38 percent increase). This particulate

will predominately consist of matter less than 10 microns in size (PMyy).

Catalyst life expectancy also can be affected by the type of fuel bumed. Catalyst poisoning
can be caused by such trace elements as arsenic, beryllium, cadmium, chromium, copper,
lead, manganese, mercury, and nickel, all of which can be found in fuel oil. Arsenic, the
major poison, can be deposited on catalyst surfaces in the form of gaseous arsenic oxide,
which can clog the small pores of the catalyst and prevent the ammonia/nitrogen oxide
mixture from being catalytically oxidized. Due to the potential for chemical contamination

with fuels other than natural gas, application of SCR to CTs has been primarily limited to
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natural gas-fired units.

Selective Non-Catalytic Reduction

Nitrogen oxide emissions from other types of combustion sources also have been
controlled through installation of selective noncatalytic reduction (SNCR) systems such as

Thermal'DeNOx and NOxOUT. Chemical reactions for the Thermal DeNOy process are

as follows:
4ANO + 4NH; + 0, ® 4N, + 6 H.0 (3)

ANH;+ 50, » 4NO +6 H,0 (4)

The NOOUT process is similar with the exception that urea is used in place of NHs.
The critical design parameter for bbth SNCR processes is the reaction temperature. At
temperatures below 1,600°F, rates for both reactions decrease allowing unreacted NHs
to exit with the exhaust stream. Temperatures between 1,600 and 2,000°F will favor
Reaction (3), resulting in a reduction in NO, emissions. Reaction (4) will dominate at
temperatures above approximately 2,000°F causing an increa_;e in NO, emissions.
Temperatures below 1,300°F result in ammonia slipping through the system unreacted
without any corresponding reduction in NOx emissions. As reported earlier, the
temperature at the outlet of a CT unit utilizing dry low NOx combustors, is too low (850°F to
1,100°F) for such a system. Accordingly, this altemative is judged not to be technically

feasible for application on a CC unit.
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SCONO,™

SCONO,™ is a NO, and CO control system exclusively offered by Goal Line Environ-
mental Technologies (GLET). GLET is a partnership formed by Sunlaw Energy Corpo-

ration and Advanced Catalyst Systems, Inc.

The SCONO,™ system employs a single catalyst to simultaneously oxidize CO to CO,
and NO to NO,. NO, formed by the oxidation of NO is subsequently absorbed onto the
catalyst surface through the use of a potass.um carbonate absorber coating. The

SCONO,™ oxidation/absorption cycle reactions are:

CO +1/2 0, ®» CO, (9)
NO + 1/2 O, » NO, (6)
2NO, + K,CO; ® CO, + KNO, + KNO; (7)

CO; produced by reaction (5) and (6) is released to the atmosphere az part of the
CT/HRSG exhaust gas stream.

As shown in Reaction (7), the potassium carbonate catalyst coating reacts with NO, tc
form potassium nitrites and nitrates. Prior to saturation of the potzssium carbonate
coating, the catalyst must be regenerated. This regeneration is accomplisher by
passing a dilute hydrogen-reducing gas across the surface .of the catalyst in the
absence of O,. Hydrogen in the reducing gas reacts with the nitriies and nitrates ic
form water and elemental nitrogen. CO; in the regeneration gas reacts with potassium
nitrites and nitrates to form potassium carbonate; this cormpound is the catalyst

absorber coating present on the surface of the catalyst at the siart of the
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oxidation/absorption cycle. The SCONO,™ regeneration cycle reaction is:
KNO, + KNO; + 4 H, + CO, ® K,;CO; + 4 Hy,O() + N, (8)

Water vapor and elemental nitrogen are released to the atmosphere as part of the
CT/HRSG exhaust stream. Following regeneration, the SCONO,™ catalyst has a fresh
coating of potassium carbonate, allowing the oxidation/absorption cycle to begin again.
There is no net gain or loss of potassium carbonate after both the oxidation/absorption

and regeneration cycles have been completed.

Since the regeneration cycle must take place in an oxygen-free environment, the
section of catalyst undergoing regeneration is isolated from the exhaust gas stream
using a set of louvers. Each catalyst section is equipped with a set of upstream and
downstream louvers. Durin'g the regeneration cycle, these louvers close and valves
open allowing fresh regeneration gas to enter and spent regeneration gas to exit the
catalyst section being regenerated. At any given time, 75 percent of the catalyst
sections will be in the oxidation/absorption cycle, while 25 percent will be in

regeneration mode. A regeneration cycle is typically set to last for 3 to 5 minutes.

Regeneration gas is produced by reacting natural gas with O, present in ambient air.
The SCONO,™ system uses a gas generator produced by Surface Combustion. This
unit uses a two-stage process to produce hydrogen and carbon dioxide. In the first
stage, natural gas and ambient air are reacted across a partial oxidation catalyst at
1,900°F to form CO and hydrogen. Steam is added and the gas mixture is then passed
across a low temperature shift catalyst, forming CO, and additional hydrogen. The
resulting gas stream is diluted to less than 4 percent hydrogen using steam or another

inert gas. The regeneration gas reactions are:
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CH;+1/20,+ 188N, % CO+2Hh,;+188N; (9)
CO+2H;+H,0+188N2; » CO,+3H,+ 180N, (10)

The SCONC.™ operates at a temperature range of 300 to 700°F and, therefore, must
be instalied in the appropriate temperature sect'cn of 8 HRSG. For SCOMO,™ systems
installzd in locations of the HRSG above 500°F, 2 separate regeneration gas generator
is not required. Instead, regeneration gas is produced by introducing natural gas

directly across the SCONO,™ catalyst that reforms the natural gas.

The SCONO,™ system catalyst is subject to reduced performance and deactivation due
to  exposure to sulfur oxides. For this renton, an additional catalytic
oxidation/absorption system (SCONO,™) to remove sulfur compounds is instalied
upstream of the SCONO,™ catzlyst. During regeneration of the SCONO,™ catalyst,
either hydrogen sulfide or SO; is released to the atmosphere as part of the CT/HRSG
- exhaust gas stream. The absorption portion of the SC.ONO,™ process is proprietary.

SCONO,™ oxidation/absorption and regeneration reactions are:

CO+1/2C, & CO, (
SO, +1/2 0, & 30; (
SO, + SORBER ® [SO; + SORBER] (13
[SO; + SORBER] +4 H, % H,S + & H,0 (

Utility materials needed for the operation of the SCONG,™ control systam include
ambient air, natural gas, water, steam, and electrizity. The primary utility material is
natural gas used for regeneration gas procau<zticn. Steam is used as the carrier/dilution

gas for the regeneration gas. Electricity is requircd tr operate the computer control
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system, control valves, and louver actuators.

Commercial experience to date with the SCONO,™ control system is limited to one
small combined cycle (CC) power plant located in Los Angeles. This power plant,
owned by GLET partner Sunlaw Energy Corporation, utilizes a GE LM2500 turbire
equipped with water injection to control NO, emissions to approximately 25 ppmvd. The
SCONO,™ control system was installed at the Sunlaw Energy facility in December
1996 and has achieved a NO, exhaust concentration of 3.5 ppmv resulting in an

approximate 85 percent NO, removal efficiency.

Technical Feasibility

All of the combustion process control technologies presented above (water/steam
inj‘éction and gobd combustor design and dry low NO, combustor design) would be
potentially feasible for the Power Block 2 CTs. Of the post-combustion stack gas
treatment technologies, SNCR is not feasible because the temperature required for this
technology (between 1,600 and 2,000°F) exceeds that found in CT exhaust gas
streams (approximately 1,000°F). The SCONO,™ control technology is not considered
to be technically feasible because it has not been commercially demonstrated on large
CTs. The CTs planned for the Hines Energy Complex Power Block 2, Westinghouse
501 F units, each have a nominal generating capacity of 165 MW which are
approximately six times larger than the nominal 25-MW GE LM2500 utilized at the
Sunlaw Energy Corporation Los Angeles facility. Technical problems associated with
scale-up of the SCONO,™ technology given the large differences in machine flow rates
are unknown. Additional concerns with the SCONO,™ control technology inciude
process complexity (multiple catalytic oxidation / absorption / regeneration systems),

reliance on only one supplier, and the relatively brief (approximately 18 months)
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operating history of the technology.

The BACT analysis for NO, for the Power Block 2 CTs evaluated the use of dry low NO,
combustors available from Westinghouse and the application of post-combustion SCR
control technologies. The dry low NO, combustors are expected to achieve 35 ppmvd
corrected to 15 percent oxygen when tiring natural gas and with water injection achieve
42 ppmvd corrected to 15 percent oxygen when firing distillate oil. Steam/water
injectior: technology for natural gas firing was not evaluated because it results in NO,
emissions that are comparable to thoss achieved by dry low NO, combustor technology
and has associated water use: and lower heat rate considerations. The water
consumption and sludge treatment/disposal requirements associated with water/steam
injection do not exist for dry low-NO, combustors, making dry Icv NO, combustor
technology preferable tc wet injection as the primary control for natural gas firing. The
SCR system was evaluated based on achieving a NO, concentration ¢f 6 ppmvd
correctea to 15 percent oxygen when firing only natural gas. This represents a control
efficiency of about 83 percent which is at the upper ranges of removal efficiencies
established as BACT with SCR. Information regarding energy, environmental, and
economic impacts and proposed BACT limits for NO, are provided in the following

sections.
4.7.2 Energy and Environmental Impacts

The use of advanced dryv iow NO, combustor Vtechnology will not have a significant

adverse impact on CT heat rate.

The installation of SCR technology would cause an increase in back pressure on the

CTs due to the pressure drop across the catalyst bed. The back pressure would also
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increase with the installation of additional catalyst volume. Higher NOx removal would
require additional catalyst volume resulting in greater energy penalty. The energy
penalty would be approximately 0.5 percent for SCR installed on Power Block 2.
Additional energy would be needed for the pumpiﬁg of aqueous NH; from storage to
the injection nozzles and generation of steam for NH; vaporization. Energy penalty due
to CT back pressure is projected to be 7,971,600 kwh per year for each CT while
reducing NOx to 6 ppmvd corrected to 15 percent oxygen. The total SCR energy
penalty including dilution air fans is estimated to be 8,672,400 kwh per year for each
CT which is equivalent to an energy loss of 83,992 MMBtu/yr. This is equivalent to the
use of about 84 million ft* of natural gas annually based on a gas heating value of
1,000 Btu per ft°.

There are no significant adverse environmental effects due to the use of advanced dry
low NO, combustor technology. Application of SCR technology would result in the

following environmental impacts:

e NH; emissions due to ammonia slip;, NH; emissions are estimated to total 124
tpy (at base load and 59°F ambient temperature) for a typical SCR design
and ammonia slippage rate of 10 ppmvd for each CT. Ammonia slip is much
lower during the early stages of catalyst usage and increases with age.
Increasing efficiency, such as reducing the already low exhaust NOx
emissions of 6 ppm to a lower level can also potentially increase ammonia
slip. This is especially true because the SCR design is aiready at the upper
range of its maximum reduction efficiency.

¢ Ammonium bisulfate and ammonium sulfate particulate emissions due to the
reaction of NH; with SO; present in the exhaust gases; as a result, total

particulate matter emissions would increase. This effect is more of a concern
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when firing oil since the PM emission rate would increase by about 38
percent during oil firing. While the NO, reduction using SCR with oil is about
27 tons/year/CT, an additional 4 tons/year cf particulate would result directly
from operation of the SCR during oil firing.

e A human health risk due to potential leaks from the storage of large
quantities of Nid;. The use of aqueous ammonia, although still regulated
under EPA’s regulations implementing Section 112r of the Clean Air Act, is

lass hazardous than anhydrous ammonia.

4.7.3 Economic Impacts

An assessment of economic impacts was performed by comparing control costs
between a baseline case of advanced dry low NO, combustor technology and baseline
technology with the addition of SCR controls. Dry low-NO, technclogy provided by
Westinghouse is expected to achieve a NO, exhaust concentration of 35 ppmvd at 15
percent O,. SCR technology was premised to achieve NO, concentrations of 6 ppmvd
at 15 percent O, for natural gas-firing. The NOQ, concentration of 6 ppmvd is
rerresentative of the maximum NO, removal efficiencies determined as BACT for
naiural gas-fired CTs equipped with dry low NG, combustor technology and SCR
controls. As supplied by Westinghouse, the 501 F unit is equipped with dry low NO,
combustors. Westinghouse does not offer any other option with respect to combustor

type or design.

The cost impact analysis was conducted using the OAQPS factors previously
summarized in Table 4-1 and the project-specific factors discussed above. Emission
reductions were calculated assuming base load operation for 8,760 hr/yr at an annual

average ambient temperature of 59°F. Specific capital and annual operating costs for
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the SCR control system are summarized in Tables 4-8 and 4-9, respectively.

Cost effectiveness for the application of SCR technology to the Hines Energy Complex
Power Block 2 for natural gas firing was determined to be $2,694 per ton of NO,
removed. This control cost is for an SCR system achieving NOy levels of 6 ppmvd at 15
percent oxygen while firing natural gas with an initial NO, level of 35 ppmvd using dry
low NO, combustor technology available from Westinghouse. Achieving NO, levels of
6 ppmvd at 15 percent oxygen while firing natural gas results in a NO, reduction of 883

tons/year (at 100 percent load).

Achieving NO, levels of 15 ppmvd at 15 percent oxygen while firing oil results in only a
NO, reduction of 27.3 tons/year/CT (at 100 percent load). However, an additional 4
tons/year/CT of fine PM will be generated from the use of oil. The increase in PM
emissions represents about a 40 percent increase in PM emissions over that proposed.
Moreover, the PM emissions result from the gaseous reaction of SO; and ammonia
forming ammonium salts compounds such as ammonium sulfate and bisulfate. These
compounds are acidic and can be deposited within the catalyst and HRSG surfaces or
emitted as fine particulate matter. Given the backup nature of fuel oil and the potential
technical and environmental consequences of using an SCR during fuel oil firing, an

emissions limit of 42 ppmvd using wet injection is proposed as BACT.
474 Proposed BACT Emission Limitations
NO, BACT emission limits proposed for the Hines Energy Complex Power Block 2 CTs,

are based on the application of dry low NO, combustors achieving NOx levels to 35

ppmvd and a gas-only SCR system achieving 45 Ib/hour, 24-hour block average, based
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on 6 ppmvd. The emission level proposed is equivalent to 0.17 Ib/MW which is over 9
times lower than the recently promulgated EPA new source performance standards
(NSPS) for steam electric units. This new NSPS has a NOx limit for new sources of 1.6
Ib/MW (September 16, 1998; 63FR179).

Reducing NO, levels while firing oil also has marginal benefits. The use of oil Is for
back up purposes and will not exceed a total of 13,762,806 gallons per year, based on
an aggregate of 1,000 hours per year of operation between the 2 CTs at full load. The
use of SCR while firing oil will also increase fine PM emissions by about 16 Ib/hr. This
is about a 40 percent increase in the PM emission rate when firing oil and an upward
adjustment in the proposed emission rate (42.6 Ib/hr at 59 °F turbine inlet) would be
required. The proposed emission rate using wet injection is equivalent to 1.2 Ib/MW
(net) which is 25 percent lower than the recently promulgated NSPS. Moreover, this
emission rate }is only for the backup fuel. Therefore, FPC does not propose to utilize the

SCR system during oil firing.
4.8 BACT ANALYSIS FOR SO, AND H,SO, MIST
4.8.1 Potential Control Technologies

The NSPS established by EPA for emissions from CTs sets a maximum SO, level in the
flue gas of 150 ppmvd or a maximum fuel sulfur content of 0.8 percent by weight (40
CFR 60, Subpart GG). Technologies employed to control SO, and H,SO4; mist
emissions from combustion sources consist of fuel treatment and post-combustion

add-on controls; i.e., flue gas desulfurization (FGD) systems.
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Fuel Treatment

Fuel treatment technologies are applied to gaseous, liquid, and solid fuels to reduce
their sulfur contents prior to delivery to end fuel users. For wellhead natural gas
containing sulfur compounds (e.g., hydrogen sulfide) and for crude oil, a variety of
technologies are used by fuel suppliers to remove these sulfur compounds prior to

delivery to customers.

Flue Gas Desulfurization

FGD systems remove SO, from exhaust streams by utilizing an alkaline reagent to form
sulfite and sulfate salts. The reaction of SO, with the alkaline chemical can be
performed using either a wet- or dry-contact system. FGD wet scrubbers typically
employ sodium, calcium, or dual-alkali reagents using packed or spray towers. Wet
FGD systems will generate wastewater and wet sludge streams requiring treatment and
disposal. In a dry FGD system, an alkaline slurry is injected into the combustion
process exhaust stream. The liquid sulfite/sulfate salts that form from the reaction of the
alkaline slurry with SO, are dried by heat contained in the exhaust stream and

subsequently removed by downstream PM control equipment -

Technical Feasibility

Current RBLC documents do not list any natural gas- or fuel oil-fired CC units that are
required to use flue gas desulfurization (FGD) systems to meet SO, or H,SO4 emission
requirements. The maximum emissions rates for Power Block 2 using pipeline natural
gas and distillate fuel are equivalent to 0.0033 and 0.057 Ib/MMBtu, respectively.

These levels are clearly within the ranges established as BACT for other projects.

The high pressure drops across FGD systems make them technically infeasible for

application on CC units. Also, addition of an FGD system would be an inappropriaté
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Hines Energy Complex

method of SO, or H,SO, control, because emissions of these pollutants will be low.
The significant capital and operating costs associated with FGD would make the project

economically infeasible.
4.8.2 Proposed BACT Emission Limitations

Because post-combustion SO, and H,SO4 mist controls are not applicable, use of iow-
sulfur fuel is considered to represent BACT for the Hines Energy Complex Power Block
2 CTs. Natural gas utilized at the Project will cohtain no more than 1.0 grain of sulfur
per 100 scf and the distillate fuel oil will contain no more than 0.05 percent sulfur, by
weight. Based oh economic, energy, and environmental considerations, firing natural
gas as the primary fuel and limiting the amount of time low sulfur fuel oil operation will
be allowed (i.e., a total of 13,762,806 gallons per year, based on an aggregate of 1,CC0
hours per year of operation at full load) is proposed as BACT for SO; and H,SO4

emissions.
4.9 SUMMARY OF PROPQOSED BACT EMISSION LIMITS

Emission rates and methods of compliance proposed as BACT for each pollutant

subject to review are summarized in Table 4-10.
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Table 4-1.

Hines Energy Complex

Capital and Annual Operating Cost Factors

Cost Item

Factor

Direct Capital Costs

Sales tax

0.06 x purchased equipment cost

Freight

0.05 x purchased equipment cost

Foundations and supports

(.08 x purchased equipment cost

Handling and erection

0.14 x purchased equipment cost

Electrical 0.04 x purchased equipment cost
Piping 0.02 x purchased equipment cost
Insulation 0.01 x purchased equipment cost
Painting 0.01 x purchased equipment cost

Indirect Capital Costs

Engineering

0.10 x purchased equipment cost

Construction and field expenses

0.05 x purchased equipment cost

Contractor fees

0.10 x purchased equipment cost

Start-up 0.02 x purchased equipment cost
Performance testing 0.01 x purchased equipment cost
Contingencies 0.10 x purchased equipment cost

Direct Annual Operating Costs

Supervisor labor

0.15 x total operator labor cost

Indirect Annual Operating Costs

Overhead

0.60 x total of operating, supervisory, labor
and maintenance materials.
Property taxes 0.01 x total capital investment
Insurance 0.01 x total capital investment

Source: EPA, 1990b.
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Table 4-2. RBLC-CO Summary — Naltural Gas-Fired Combustion Turbines

Pracess Deacription

Thruput Rate

R3.C 1D Fecibty Hame Cay Permut Dates Emiasion Limit Control System Deacniption
lssuanze  Losr Usda
AL-0069 INTERNATIONAL PAPER CO RIVERDALE MILL SELMA 1/11/93 3/2:/95 TURSINE, STATIONARY JGAS-FIRED] WITH DUCT BURNER 40 MW 22.1 LB/HR DESIGN
AL-0074 FLORIOA GAS TRANSMISSION COMPANY MOBILE 8/5:93 5¢12/94 TURBINE, NATURAL GAS 12,600 BHP 9,42 GM/HP HR AIR-TO-FUEL RATIO CONTROt. DRY COMBUSTION CONTROLS
AL.0096 MEAD COATEO BOARD, INC. PHEHNIX CITY 3112/97 5:31/97 _COMBINEQ CYCUE TURBINE [25 MW} 568 MMBTU/HR 8 PPMVO@15% 02 {GAS) PROPER OESIGH AND GOOO COMBUSTION PRACTICES
CA.0813 UNOCAL WILMINGTON 771889 12/5/84  TURBINE, GAS (SEE NOTES) 10 PPM @ 154 02 OXIDATION CATALYST -
FL 0068 ORANGE COGENERATION (P BARTOW 12:30/83 1/13/8%  TURRINE, NATURAL GAS, 2 368 MMBTUM 30 PPMVD GOOD COMBUSTION R
£L.0072  TIGER BAY LP FT. MEADE 517,95 /13795 TURBINE, GAS 1,615 MMETUMH 49 LBM (OOO COMBUSTION PRACTICES
FL-0078  KISSIMMEE UTILITY AUTHORITY INTERCE SSION CITY, 47083 1/13/95  TURRINE, N2TURAL GAS 869 MMBTUM S¢ LBMH CCOD COMEVSTION PELCTIZES —
£1-0078 _ KISSIMMEE UTILITY AUTHORITY INTERCE SSION CITY 417193 1/43/95  TURBINE, NATURAL GAS 367 MMBTUM 40 \B/H 600D COMBUSTION PRACTICES
FL-0080 AUBURNDALE POWER PARTNERS, LP AUBUANDALE 1211492 1/13/95  TURBINE.GAS 1,214 MMBTU/M 15 PPMVD GOOD COMBUSTION PRACTICES
FL-0082 FLORIDA POWER CORPORATION POLK COUNTY SITE BARTOW. 2125194 1/13/95 _ TUABINE, NATURAL GAS {2] 1,510 MMBTUM 25 PEMVD GOOD COMBUSTION PRACTICES
FlL-0102 PANDA-KATHLEEN, L.P. LAKELAND 61795 5/20/96 COMBINED CYCLE COMBUSTION TURBINE (TOTAL 11EMW) 75 MW 25 P @ V5% 07 COMBUSTION CONTROI 3
Fi-0109 KLY WEST CITY ELECTRIC SYSTEM KEY WEST 8/28/95 5/31/96  TURBINE, EXISTING CT RELOCATION TO A NEW PLANY 23 MW 20 PPM @ 15% D2 FULL LD _ GOOD COMBUSTION
GA-0053 HARTWELL ENERGY LIMITED PARTNERSHIP HARTWELL. V12819 3/24/95  TURBINE, GAS FIREQ {2 EACH] 1,817 M BTUMR 25 PPMVD @ FULL LOAD FUEL SPEC: CLEAN RURNING FUELS
GA-0063  MID-GEORGIA COGEN. KATHLEEN 413196 8/19/96  COMBUSTION TURBINE (2], NATURAL GAS 116 MW 10 PPMVD COMPLETE COMBYSTION
—IN-0071 PORTSIOE ENERGY CORP. PORTAGE _ 5713796 5/31/97  TURBINE, NATURA| GAS-FIRED 563 MEGAWATT 12 LBSMHA GOOD COMBUSTION Arits f1.1SSIONS NOT TO EXCEED 10 PEMYD
IN-0071  PORTSIOE ENERGY CORP. PORTAGE 5/13/96 $/31/87  TURBINE, NATURAL GAS-FIRED £3 MEGAWATT 40 LBS/HR 00D COMBUSTION Artl3 EMISSIONS NOT TO EXCEED 40 FPe w01
KY-0053 KENTUCKY UTILITIES COMPANY MERCER 3110792 3/24/95  TURBINE, £2 FUEL OIL/NATURAL GAS (8] 1,500 MM BTU/HR {EAC 75 LB/HR [EACH] COMBUSTION CONTROL
LA-0086 INTERHATIONAL PAPER MANSHELD 2024194 4/17/85  TURBINE/MRSG, GAS GOGEN 338 MM BTU/HA TURB 1659 LBAA COMBUSTION CONTROY
LA-0089 FORMOSA PLASTICS CORPORATION, L OUISIANA BATON ROUGE 372095 4717/95  TURBINE/MRSG, GAS COGENERATION 450 MM BTU/HA 25.8 L8k PROPER OPERATION N
4A-0091 GEORGIA GULF COAPORATION PLAQUEMINE 3126196 4/21737 _GENERATOR, NATURAL GAS FIRED TURBING 1,123 MM BTU/HR 972.4 TPV CAF FOR 3 TURB. GOOD COMBUSTIONH PHACTICE AND PROPER ngmmon
L4-0093 FORMOSA PLASTICS CORPORATION, BATON ROUGE PLANT BATON ROUGE /7197 4/28/97 TURBINE/MSRG, GAS COGENERATION 450 MM BTU/HR 20 LE/HR COMBUSTION DESIGH AHO CONSTRUCTION
{A-0096 UNION CARBIOE CORPORATION HAMNVILLE 8/22/9% 5/31/97 GENERATOR, _GAS TURBINE 1,913 MM BTU/HR 198.6 LBMR .. ...NO ADD-ON COHTPOL GOOD COMBUSTION PRACTICE —
MA-0015 PEABODY MUNICIPAL LIGHT PLANT. PEABOOY 11/30/89 3/24/9S  TURBINE, 38 MW NATURA| FAS FIRED 412 MMBTUMR 40 PPM @ 15% 02 GOOO COMBUSTION PRACTICES
MD-0018  BA[TIMORE GAS & ELECTRIC - PCREYMAN PLANT. PERRYMMAN 3/24/95  TURBIME, 140 MW NATURAL GAS FIRED ELECTRIC 140 MW 20 PPM @ 15% 02 G000 COMBUSTION PRACTICES
NC-00S5 DUKE POWER CO_LINCOLN COMBUSTION TURBIME STATION LOWESVHLE 12/20/9t /24795  TURBINE, COMBUSTION 1,247 MM BTU/NR 60 LBMR COMBUSTION CONTROL -
NC-0055 DUXE POWER CO. LINCOLN COMBUSTION TURBINE STATION LOWESVILE 12/20/91 /24785 TURBINE, COMBUSTION 1,913 MM BTUHR 59 LB/HR COMBUSTION CONTROL —
NJ.0009 NEWAHRK BAY COGENERATION PARTNERSHIP NEWARK 11/1/90 7/7793  TURBINE,_HATURAL GAS FIRED 585 _MMBTU/MHR 0.0055 tBMMBTU CATALYTIC OXIDATION
NJ-0013 LAKEWOOD COGENERATION, | P. LAKEWOOD TOWNSHIP 491 5/29/95  TURBINES [NATURAL GAS] (2) 1,190 MMBTU/MR (EACH 0026 (B;MMBTY TUARINE DESIGN
NJ-0017 NEWARK JAY COGENERATION PARTHERSHIP { P NEWARK . 69793 5/29/95 _TURBINES, COMBUSTION, NATURAL GAS FIRED (3} 617 MBTU/MR (EACH 1.8_PPMOV. OXIOATION CATALYST
NM-0021 JAMS FIELO SERVICES CO. - EL CEORO COMPRESSOR BLANCO 10/29/93 3/2/84 TURBINE, GAS-FIRED 11,257 HP S0 PPM @ isx [oFd COMBUSTIOH COHTROL
NM-0022 MARATHON O, CO. - INDIAN BASIN N.G. PLAN CARLSBAD 1/11/9% 4726/95_ TURBINES NATURAL GAS(2) 5,500 HP 13.2 LBS/HR LEAN-PREMIXED COMBUSTION TECHNOLOGY. o
NM-0024 MILAGRO, WILLIAMS FIELO SERVICE BLOOMFIELD 5/29/85  TURBINE/COGEN, NATURAL GAS {2} 900 MMCF/DAY 27.6 PPM @ 15% 02
NM-0029 SQUTHWESTERN PUBLIC SERVICE COMP2ANY/CUNNINGHAM STA HOBBS 2/15/97 3/31/97  COMBUSTION TURBINE, NATURAL GAS 100 Mw SEF_FACILITY NOTES GOOD COMBUSTION ERACTICES
NM.0031 LORDSBURG |.P. L OROSBURG 6118197 9/29/97 TURBINE, NATURAL GAS FIRED, ELEC. GEN. 100 MW 27 LBS/HR DRY LOW-NOX TECHHOL OGY BY MAINTAINING PROPER AIR-FIEL
NV-0017 HEVADA POWER COMPANY HARRY ALLEN PEAKING PLANT LAS VEGAS 9/18/92  3/24:95  COMBUSTION TURSINE ELECTRIC POWER GENERATIOM 600 MW (8 UNITS 75 152.5 TPY [EACH T1IREINE) RECISION CONTRO| FOR THE LOW NOX COMBUSTOR
NV-0018 NEVADA COGEMERATION ASSOCIATES #£2 LAS VEGAS 1191 3/24/85 COMBINED-CYCLE POWER GENERATION 85 MW POWER OUTP 39.96 | A5/ CATALYTIC CONVERTER ..
NY-0044 BROOKLYN NAVY YARD COGENERATION PARTNERS | P NEW YORK CITY 6/6/95 6/30/95  TURBINE, NATURAL GAS FIRED 240 MW 4 7PM @ 15% 02 .
NY-0045 SELKIRK COGENERATIOM PARTNERS | P SELKIRK €/18782 §/13/93 _ COMBUSTION TURBINES [2) {252 MW} 1,173 MMBTUMR [EACH 10 PPM COMBUSTION CONTROLS R
NY-0045 SELKIRK COGENERATION PARTHNERS, | P, SELKIRK 61892 9713794 COMBUSTION TURBINE (79 MW) 1,173 MMBTU/HR 25 PP COMBUSTION CONTROL
NY-0046 SARANAC ENERGY COMPANY PLATTSBURGH 2131/92 9/13/94  TURBINES, COMBUSTION (2] INATURAL GAS) 1,123 MMBTU/MR (EACH 3_PPM OXIDATION CATA!YSY .
__NY-0047 PASNY/HOLTSVILLE COMBINED CYCLE PLANT HOLTSVILLE 871792 9/13/94  TURBINE, COMBUSTION GAS [150 MW) 1,146 MMBTU/HR {GAS) 8.5 PPM COMBUSTION CONTROY
NY-0049 KAM:NE/BESICORP BEAVER FALLS COGENERATION FACILITY BEAVER FALLS 11/9/92 §/13/94  TURBINE, COMBUSTION {NAT _GAS & OW FUEL} [79M'Y) 550 MMBT'WHR 9.5 PPM COMBYSTION CONTHIL S
NY-0050 _SiTHEANOEPENDENCE POWER PARTHERS OSWEGO 11724792 9713/94 TURBINES COMBUSTION {4] {NATURA{ GAS) {1012 MW| 2,133 MMBTU/MA (EACH 13 PPM COMBUSTION CONTROLS
NY.0080 PROJECT DRANGE ASSOCIATES SYRACUSE 12/1/93 3731195 GE LM.5000 GAS TURBINE S50 MMBTU/MHA €2 LBMA TEMP > 20F NO CONTROLS
NY-0080 PROJECT ORANGE ASSOCIATES SYRACUSE 1271793 3/31/95 STACK [TURBINE_AND DUCT BURNER] 715 MMBTUMR 106 4 LBRAA TEMP > 20F OXIDATIOH CATALYST -
_OH-0216 CNG TRANSMISSION WASHINGTON COURT HOUSE  8/12/92 4/5/95  TURBINE {NATURAL GAS} (3] 5,500 HP {EACH) 0,015 G/HP-HR FUEL SPEC: USEOF NATURAL GAS
OR.0010 PORTL AND GENERAL ELECTRIC CO BOARDMAN 5/31/94 9/6/97  TURBINES, NATURAL GAS (2} 1,720 MMBTU 1S PPM @ 15% 07 GOOD COMBUSTION PRACTICES
_OR-0011 HEAMISTON GENERATING CO HERMISTON 413i0a 6/1/8S  TURBINES, NATURAL GAS [2) 1,696 MMBTU 15_PPM @ 15%. 02 G000 COMEYSTION PRACTICTS ——
PA-0098  GRAYS FERAY CC GENERATION PARTNERSHIP PHILAOELPHIA 11/4/92 7/20/94 _TURSINE [NATURAL GAS & O} 1,150 MMBTUY 56 LB/IAMBTL) IGAS)® COMBUSY 0N
PA-0148 BLUE MOUNTAIN POWER LP RICHLANO 7i31/96 9/23/96  COMBUSTION TURBINE WITH HEAT RECOVERY BOILET: 153 MW 31 PP 15% O OXIDATIQ: A TALYST AT 7S % MG LIMIT SET T0 22 1 FPAL
PA-0149 BUCKNELL UNIVERSITY LEWISBURG 11/26/87 __11/30/97 NG FIREG TURBINE, SOLAR TAURUS T-73005 5 mMw S0 PPMV@15%37 GOQD Cjngr 710N
PR-0004 ECOELECTRICA, | P PENUELAS 10/1/96 5/6/88 __ TURBINES, COMBINED-CYCLE COGENERATION 461 MW 32 PPMONV “OMBUST(cH CONIROLS
Tx-0231 COLLEGE STATION s12/82 10731794 GAS TURBINES 75 MW ITOTAL POW 0% TEY INTERNAL COMBUSTION CONTROLS
VA.0189 TEENCAGY L P FAIRRAY 0125192 3:24/95  TURBINES {2) [EATH WITH A SF] 2 X1042; gTum 1, 57 {BSHR/UNIT G000 COMLUSTION PRACTICES
VA-0188 GORC INSYH LE ENERGT L.P FAIRFA A 9/25r92  3/24/95 _TURBINE FACILITY, GAS 1,331 X10(7: SGFsY 12T 249.9 TOTAL TPy GOOO COMBUSTION FRACTICES
VA-0190 AR ISLAKD PAPER COMPANY, L .P ASHLAND 10730792 £:7307  TURSIHE, COMBUSTION GAS 474 X106} BTUMR N K| GOQ0 COpMEUSTION e
VA-0190 BEAP IS ANO PAFER COMPANY L P ASHLAND 1020192 £7/97 _TURBINE, COMBUSTION GAS (TOTAL} CHR g GOOB COMELSTION
VA-02086 PATOWMACK POVYER PARTNEAS {IMITED PARTNERSHIP LEESBURG 1692 5/7/67  TURBINE, COMBUSTION, SIEMENS MODEL V84.2. 10_X109 SCE/YR NA 26 _LBHu GOOD COMBUSTION QPERATING PRACLICES
WA.0275_TENASLA WASHINGTOM PARTNERS L P. _ BELLINGHAM £ 29197 4/5/95  COGENERATION PLANT, COMBINED CYCLE 2 MMBTU/MA 20 PPM & 18X 02 COMBUSTioH CONTRQ,
WI-0067 WEPCU, FAKIS SITE PARIS 8/29/92 :20/94  TURBINES. COMBUSTION (4) 25 LBSAIR 1urE NOTES)
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Table 4-3. Florida BACT CO Summary-Natural Gas-Fired CTGs

Permit Source Name Turbine Size CO Emission Limit

Date (MW) {ppmvd) Control Technology
4/9/93 Kissimmee Utility Authority 40 30 Good combustion
4/9/93 Kissimmee Utility Authority 80 20 Good combustion
5/17/93 Central Florida Power, L.P. {Tiger Bay - Destec) 184 15 Good combustion
2/21/94 Polk Power Partners 84 25 Good combustion
2/24/94 Tampa Electric Company Polk Power Station 260 25 Good combustion
2/25/94 Florida Power Corp. Polk County Site 235 25 Good combustion
7/20/94 Pasco Cogen, Limited 42 28 Good combustion
3/7/195 Orange Cogeneration, L.P. 39 30 Good combustion
6/1/95 Panda-Kathleen 75 25 Good combustion
9/28/95 City of Key West 23 20 Good combustion
1/1/96 Seminole Electric Cooperative, Inc., Hardee Unit 3 140 20 Good combustion
5/1/98 City of Tallahassee Purdom Unit 8 160 25 Good combustion
7/10/98 City of Lakeland MclIntosh Unit 5 250 25 Good combustion
12/4/98 Santa Rosa Energy Center 167 ) Good combustion

Source: FDEP, 1998.
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CO Costs

Table 4-4. Direct and Indirect Capital Costs for CO Catalyst Installed on Wesfinghouse 501F CT

Cost ComponenyCT Cost Basis of Cos! Component

Direct Capital Cosis

CO Associated Equipment $100,000 Vendor Quote

Instrumentation $10,0L00 10% of SCR Associated Equipment

Sales Tax 6% of SCR Associated Equipment/Catalyst
Freight $35.,000 5% of SCR Associated Equipment/Catalyst

Total Direct Capital Costs (TDCC) $145,000

Direct Instaliation Costs

Foundation and supports $59,600 8% of TDCC and RCC;OAQPS Cost Control Manual
Handling & Zrection $104,300 14% of TDCC and RCC;OAQPS Cost Control Manual
Electrical $2.,800 4% of TDCC and RCC;0AQPS Cost Control Manual
Piping $14,900 2% of TDCC and RCC;OAQPS Cost Contro! Manual
Insutation for ductwork $7.450 1% of TDCCZ and RCC;0AQPS Cost Contro! Manual
Painting $7,450 1% of TDCC and RCC;0AQPS Cost Control Manual
Site Preparation $5,000 Engineering Estimate

Buildings $0

Total Direct Iristallation Costs (TDIC) $228,500
Recurring Capitai Costs (RCC) $600,000 Catalyst; Vendor Based Estimate
Total Capital Costs $973,500 Sum of TDCC, TDIC and RCC

Indirect Cosls

E:.gine~ring : $97,350 10% of Total Capital Costs; OAQPS Cost Control Manual
Constructon and Field Expens.e $48, €75 5% of Total Capital Costs; OAQPS Cost Control Manual
Contractor Fees $97,350 10% of Total Capital Costs; OAQPS Cost Control Manual
Start-up $19,470 2% of Total Capital Costs; OAQPS Cost Coitrol Manual
Performance Tests $9,735 1% of Total Capital Costs; OAQPS Cost Control Manual
Contingr:ncies $97,350 10% of Total Capital Costs; OAQPS Cost Control Manual
Totzi 'ndirect Capital Cost (TInDC) $369,930

Totai Direct, Indirect and Recurring $1,345,130 Sum of TCC and TInCC
Capital Cests (TCIRCC) -
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CO Costs

Table 4-5. Annualized Cost for CO Catalyst installed on Westinghouse §01F CT

Cost Component/CT Cost Basis of Cost Estimate

Direct Annual Costs

Operating Personnel $6,240 8 hours/week at $15/hr

Supervision $936 15% of Operating Personnel;OAQPS Cost Control Manual

Inventory Cost ‘ $23,480 Capital Recovery (11.74%%) for 1/3 catalyst

Catalyst Disposal Cost $32,060 $28/1,000 Ib/hr mass flow over 3 years; developed from vendor quotes
Contingency ’ $6,272 10% of Direct Annual Costs

Total Direct Annual Costs (TDAC)

Energy Costs

Heat Rate Penalty $159,432  0.2% of MW output; EPA, 1993 (Page 6-20)

MW Loss Penalty $43,680 2 days replacement energy costs @ $0.01 kWh each three period
Fuel Escalation $6,093 Escalation of fuel over inflation; 3% of er.ergy costs

Contingency $20,921 10% of Energy Costs

Total Energy Costs (TDEC) $230,126 ) o

Indirect Annual Costs

Overhead $4,306 60% of Operating/Supervision Labor and Ammonia

Property Taxes

Insurance $13,434 1% of Total Capital Costs

Annualized Total Direct Capital $87,279 11.74% Capital Recovery Factor of 10% over 20 years times sum of TDCC, TDIC and TInCC
Annualized Total Direct Recurring $241,260 40.21% Capital Recovery Factor of 10% aver 3 years times RCC

Total Indirect Annual Costs $346,279

Total Annualized Costs $576,404 Sum of TDAC, TEC and TtAC
Cost Effectiveness $2,177 Combustion Turbine
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Table 4-6. RBLC NO, Summary — Natural Gas-Fired Combustion Turbines

ABLC 10 Facary Nane Cax Pesrwi Dates Process Dascripron Thugut Pate Emussion Limay Lontral $ystem Oeacnpion
hsuance  Last Uoaare
10069 INTERMATIONAL PAPER CO  RIVERDALE MILL SELMA 1711193 24195 TURBINE, STATIONARY {GAS FIRED) WITH OUCT BURNER 40 Mw 008 LB/MMBTU (GAS! LOW NOX BURMERS JON THE DUCT BURNER) STEAM INJECTI ON INTO THE TURRINE
AL-O074_ FLORIQA GAS TRANSIISSION COMPANY MOBILE 2:8/9) 5/12/94  TURBIHE NATURAL GAS 12 600 BHP 0 58 GM/HP HR AR TO FUEL RATIO CONTRQL, DFY LOW NOX GOMBUSTION —
41.0089  SOUTHERN MALURAL GAS COMPANY SELIAA 127496 1218196 9160 HP GE M$I002G NATURAL GAS FIRED TURBINE S3 LBIHA
AL0098 MEAO COATED BOARD INC PHENIX £ITY 3112/97 5231497 COMBINEQ CYCLE TURBINE (23 MwW) ) 563 MIBTU/MA 25 PPMVOD 15% 02 IGAS) ORY LOW NOX COMSLSTOR DESIGN FIRING Ga$
AL:0109 SOUTHERAN NATURAL GAS AUBUAN 312098 4/24/98 9160 HP GE MOOEL MSJ00ZG NATURAL GAS FIRED TURBINE 9 160 HP $) 1B/HA
ALG11S _AL4BAMA POWER COMPANY. MCINTOSM 1247/97  A24r98  COMBYSTION TURAINE W/ DUCT BURNER (COMBINEO CYCLEy 100 2 18 PFM ORY LOW NOX GURNERS.
CA-0844  GOAL UNE, LP ICEFLOE £SCONOIDO 1173192 8/419s  TURBINE, COMBUSTION INATURAL GAS) (42.4 MW} 386 MMBTUMHA 5 PPMVO @ 15% OXYGEN WATER INJECTION & SCR W/ AUTOMATIC AMMONIA INJECT
CA-0813 _UNOCAL WILMINGTON I8/89 1278194 TURBINE, GAS ISEE NOTES) 5 PPM@18% 07 SELECTIVE CATALYTIC AEQUCTION (SCF), WATER INUECTN
CA-0768 NOATHERN CAUFORNIA POWER AGENCY 1001 10/2/9T  3116/98  GE FAAME § GAS TURBINE 325 MMBTUMA 25 PPMVO @ 14% 02 DAY LOW NOX BURNERS
CAOT74 SOUTHEAN CALIFORNIA GAS COMPARY WHEELER RIDGE $/14/97  /16/38 VARIABLE LOAQ NATURAL GAS FIREQ TURBINE COMPRESSOR 50 MMETUMA 25 PPMVO @ 18% 02 DAY (OW NOX COMBUSTQR __
CAOT9) TEMPO PLASTICS ViSaua 12431798 4720198 GAS TURBINE COGENERATION UNIT 0.103 LA/MMBIY LOW:NOX COMBUSTOR

CA-0794 CALRESOURCES LLC

34 MMBTUMA

£9_PPMVD 815% 02

Vol 3/16/98  SOLAR MODEL 1100 SATURN GAS TURBINE

€0-0021_ NORTHWEST PIPELINE CORPORATION

LA PLATA B" STATION®

5129192 220/94  TURBINE, SOLAR TAURUS

45 MMBTUMR

NO CONTAGL

95 PPMVO (UNTSL 11198

311 MMETUMR

ORY LOW NOX COMBUSTOR {8Y 11/01/98)

€0.0021 _ PMOENIX POWER PARTNERS GREELEY 811793 224r95  TURBINE [NATURAL GAS) 22 pPM @ 15% 02 ORY LOW NOX COMBUSTYON
$L-0088 _ORANGE COGENERATION (P BARTOW 12130093 113/9%  TURBINE, NATYRAL GAS, 3 68 MMBTUM 18 PPM @ 1S% 03 DAY LOW NOX COMBUSTOR
L0072 TVIGER BAYLP FT_MEADE 517493 1113/99  TURBINE, GAS 1,615 MMETUM 15 PPM @ 15% 02 OAY LOW NOX COMBYSTOR
FL-O074  FLORIOA GAS TRANSANSSION PEARY. 9727193  a/11/54  TURGINE, GAS 132 MMmETUM 25 2PM 6 13% 02 ORY L QW NOX CQMBUSTOR
FLOO?8 _ KISSIMMEE UTILITY AUTHORITY. INTERCESSION CITY 41733 1/13/98  TURBINE, NATURAL GAS 859 MMBTUM 15 PPM © 19% 03 ORY LOW NOX CQMEBUSTQR
£L.0078 _ KISSIMMEE UTILITY AUTHORITY INTERCESSION QITY 417193 1113195 TYRBINE, NATURAL GAS 16T MMBTUM 15 PPM @ 15% 02 ORY LOW NOX COMBUSTOR

710080 _AUBURNOALE POWEA PARTNERS, LP AUBURNOALE 12/14/92 1713595 TURBINEGAS 1,214 MMBTUM 15 PPMVD @ 18 % 02 ORY LOW NOX COMBUSTOR
FLOGET  FLORIGA POWER CORPORATION POLK COUNTY SITE BARTOW. 212594 1/13/9%  TURBINE NATURAL GAS (2} 1,510 MMBTUM 17 PPRVO 615 % QF OAY QW HOX COMBUSTOR
£ AINESVILLE REGIONAL UTILIT GAINESVILLE a9 $/29/95  SIMPLE CYCLE COMBUSTION TURBINE, GASING 2 QIL B-UP 74 MW 18 PPM AT 15% OXYGEN DAY LOW NOX BURNERS GE FRAME UNIT, CAN ANNULAR COMBI/STORS
FLO102 PANOA-KATHLEEN, L.P. LAKELANO 8/119% $120/96 CQMBINED CYGLE COMBUSTION TURBINE (TOTAL 115Mw) 18 MW 18 PPM @ 18% D2 ORY LOW NOX BUANER
£LQ109 KEY WEST QITY ELECTRIC SYSTEM KEY WEST 92898 $/31/96 TURBINE, EXISTING CT RELOCATION TO A NEW PLANT 23 mw 78 PPM O 15% 02 WATER INJECTION
GA-003) HARTWELL ENERGY LIMITEQ PARTNERSHIP HAATWEL 2120/92 3124198 TURBINE, GAS FIRED {2 EACH) 1,817 M BTUMR 25 PPM @ 15% 02 MAXIMUM WATER INJECTION
A-0098  GEORGIA POWER COMPANY, ROBINS TURBINI AOBINS AIR FOR 713194 /24195 TURBIN " NATURAL GAS 20 MW 5 PPM WATER NJECTION, FUEL SPEC; NATURAL GAS
G4-008]  MID-GEQRGIA COGEN. KATHLEEN 41396 8/19/96 COMBUSTION TURBINE (2), NATURAL GAS 116 MW 9 PPMVO ORY {OW NOX BURNEA WITH SCI
XY:005) KENTCKY UTHTIES COMPANY MERCER 310/92 /24195 TURBINE, 03 FUEL ON/NATURAL GAS (8) 1,500 MM STUMA (EACH) 42 PPM B 15% 02, N. GAS WATER INJECTION
—LA-00B8 INTERNATIONAL PAPEA MANSFIELO 22494 417798 TURBINEMRSG, GAS COGEN 338 MM @TUMR TURBINE 25 PPMV 18% 02 TURAINE OAY LOW NOX COMBUSTOR/COMBUSTION CONTROL _
_LA-0089 FORMOSA PLASTICS CORPORATION LOUSI BAYON ROUGE / Any, TURBINEMR GENERATION 450 MM BTUMA 9 PPMY DAY LOW NOX BURNER/COMBUSTION DESKGN AND CQNTROL B .
—LA:0091 GEORGIA GULF CORPORATION PLAQUEMINE 6198 4/21197 _GENERATOR, NATURAL GAS FIRED TURBINE 1,12 MM BTUMA 25 PPMV.CORA. TO 1§%02 CONTROL NOX USING STEAM INJECTION
14-009: FOAMOSA TICS CORPOAATION, BATON R PLANT BATON ROUGE 317197 412897 YURBINEMSRG GAS COGENERATION 450 MM BTUMA 5 pemy ORY LOW NOX BURNER/COMBRISTION DESIGH ANO CONSTRYCTION. ;
1A-0098 ION CARBIO RPORATION HAHNVILLE 9/229% $31/97 GENERATOR GAS TURBINE 1,313 MM STUMR 2% PPMV CORA. TQ 13% 02 ORY LOW NOX COMBYSTOR
MA-QOY ABQOY MUMICIPAL LIGHT PLANT PEABOOY 11130 495 TYRBINI MW NATYRAL FAS AIREO 412 MMETURR 23 PPM @ 15% §7 WATER INJECTION
OUTHERN MARYLANO ELECTRIC COOPERATIVE (SMECOL EAGLE MARBOR 1001/89  3724/9%  TYRBINE, NATUAAL GAS FIRED ELECTRIC 90 MW 199 R WATER INJECTION
MD-O018 _PEPCO - CHALX POINT PLANT EAGLE HARSOA £725790 7720794 TUABINE, 105 Mw NATURAL GAS FIRED FLECTRAIC 108 Mw 71 PPM @ 15% 07 ORY PREMLY AND WATER INJECTQN
$MD-001§ PEPCO - CHALK POINT PLANT EAGLE HARBOR 8125, 30094 ABIN MW NA AS PIRED ELECTRIC 84 MW 25 PPM @ 15% 02 OUIET COMBUSTION ANO WATER INJECNON
MO-0019 BALTIMORE GAS & ELECTRIC - PERAYMAN PLANT PERAYMMAN 24795  TURBINE, 140 MW NATYHRAL GAS FIRED ELECTRIC 140 MW 15 PPM @ 15% Q2 DRY BURN (OW NOX BURNEAS -
MO-0021_ PEPCO - STATION & OICKERSON $731/90 1720/34 __TURGINE, 124 MW NATURAL GAS FIRED 125 MW 41 PPM @ 15% 02 WATER INJECTION
—M$ 0030 SQUTHERN RATURAL GAS COMPANY BAY SPAINGS, 1217198 3124/97  TYRBINE, NATYRAL GAS-FIRED 9,160 HORSEPOWER 110 PPMY @ 15% 02, DRY PAOPER TYRBINE DESIGN AND QPERATION
NC0053 DUKE POWEA CO. LINCOLN COMBUSTION TURRBINE STATION LOWESVRLE 12/2093 2174, ABINE, COMBUSTION 1,247 MM ﬂu_mk_ 287 LB/HR _ MULTINOZ2( € COMBYSTOR, MAYIMUM wu;u INJECTION ;
NC-0035 QUKE POWER CO. LINCOLN COMBUSTION TUMBINE STATION LOWESWVILIE - 12/30/91 324795 TURBINE, COMBUSTION ™~ 1,313 MM BTUMA - 119 LBMR MULTINOTZLE COMBYSTOR, M. WATER NJECTION ©
NJ-0009 NEWARK BAY COGENEAATION PARTNERSHIP NEWARK 311730 7719 TURBINE, NATUAAL GAS FIREQ 385 MMBTUMA 0.031 La/MMBTY STEAM INJECTION AND SR
N}0010 PEORICKTQWN COGENERATION LIMITED PARTNERSIOP QLDMANS TOWNSHIP 27390 4130/9)  TURBINE, NATURAL GAS FIRED 1,000 MMBTYMA 0.044 LBMMBTY STEAM IPUECTION AND SCR
—NI0011 UNDEN COGENERATION TECHNOLOGY LINDEN 1721792 4r30/91  TYRBINE, NATURAL GAS FIAED 50 X €13 BTUYR 33,8 L8R STEAM INJECTION ANO SCR
L N001Y  LAKEWOOO COGENERATION, (P, [ LAKEWOOD TQWNRSHIP 4ngpm $/29/95  TYRBINES (NATURAL GAS) {2} 1,190 MMEBTU/MA (EACH) 0.033 LB/MMBTY SCR, OAY (OW HOX BURNER
NIOOTY NEWARX BAY COGENERATION PARTNERSHIP | .P. NEWARK 8r9/93 879 TURBINES, COMBU! N, NATURAL GAS-FIRED (2) £12 MMBTUMA (;ACN) 8.3 PPMOV SCA
NLO0Z1  WHUIAMS FIELD SERVICE: - § CE PR A BLANCO 1072991 3194 TURBINE GAS¥RED T - 11,287 we 42 PPM B 15% 02 OLONGX COMBUSTOR, DAY LOW HOX
K14-0022  MARATHON OIL 0. - INGIAN BASIN N.G. PLAK CARLS8AO 198 430195 TURBINES, NATURAAL GAS {21 $,500 WP 7.4 L85HR LEAN:PREMIXED GOMBUSTION Mﬁv DRYA 0w NOX
L0024 M WILLIAMS FIELO SERVIC BLOQMEIELD 3/29/95  TURBINE/COGEN, NATURAL GAS (2} 900 MMCF/DAY 9 PP @ 15% 03 DAY LOW NOX (GENERAL ELECTRIC MOOEL PGE3AIE
NM-0028  SOUTHWESTERN PUBLIC SEAVICE COICUNNMINGHAM STATION HOB8S 1174196 12/30r36 COMBUSTION TyRBINE, NATURAL GAS 100 Mw 1S PPM [SEE FAC. NOTESI DAY LOW NOX COMBYSTION
2040079 _SQUTHWESTERN PYBLIC SERVICE COMPANY/CURNINGHAM STA HOBES - 21897 - WIYIT  COMBUSTION TURBINE, NATURAL GAS 100 MW SEE FACHITY MOTES DAY LOW NOX COMBUSTION
__NM-0031_ LORDSBURG L.P. LOROSBUAG 811897 3123/97  TURBINE, NATURAAL GAS-FIRED, ELEC. GEN. 100 MW 74.4 \BSHA ORY LOW:NOX TECHNOLQGY WhicH ADOPT!
NY-0017 _NEVADA POWER COMPANY, MARRY ALLEN PEAKING PANT LAS VEGAS ™ 918192 374195 COMBUSTION TYRBINE LECTRIC POWER GENERATION 500 MW {8 UNITS 75 EAl 88.6 TPY {EACH NOX COMBUSTOR - ~ B
—NV-0018  NEVADA CCGENERANCN ASSOGIATES 72 LAS VEGAS 217591 24/95 _ COMBINED-CYCLE POWER GENERATION 85 MW POWER OUTPUT. 8176 165MA SELECTIVE CATALYNIC §YSTER on Gl UNIT
NY-0024 EROOKLYN RAVY YARO COGENERATION PARTNERS L.P, NEW YORX QITY $16r93 8/30/98  TURAINE, NATYURAL GAS FIRED i} 248 MW 2. PP 15% 02 ZCR -
_NY0048  SELKIRK COGENERATION PARTNERS |.P. SELRIAK 641892 3113194 __COMBUSTION TURBINES {21 (752 Mw) 1,173 MMETU/HA (EACH) 3 PPM GAS STEAM INJECTION ANO SCR
NY.0043  SELKIAK COGENERATION PARTNERS, L.P. SELRIAK 6118192 ° 9113794 COMBUSTION TURBINE (79 Mw) 1,173 MMATUMA 25 PPMGAS STEAM INJECTION
NY-0048 SARANAC ENERGY COMPANY PLATTSBURGH 731/93 9113/94  TURBINES, COMBUSTION {2} {NATURAL GAS) 1,123 MMETUMA (EACH) 9_PPM SR
—NY004) PASNYMHOLTSVILLE COMBINEO CYCLE PLANT HOLTSVALE 91191 9/13/94  TURBINE, COMBUSTION GAS {150 Mw1 1,148 MMETUMR (GAS)* 9 ppM ORY LOW NOX
NY.0048 KAMINE/BESICORP COAMING L P SOUTH COAMING 115592 9113194 TURBINE, COMBUSTION {79 Mw) £33 MMBTUMR 3 Ppm ORY LOW NOX DA SCR
HY0049  KAMHE/BESICOAP BEAVER FALLS COGENERATION FAGILITY. BEAVER FALLS 1119191 9/1/94  TURBINE, COMBUSTION (NAT. GAS & Ot FUEL) F9Mw} 550 MMETUMA 3 PPM ORY LOW NOX QA SGR
_HY-0030 SITHEANOEPENOENCE POWER PAATNERS OSWEGO 11124182 9/13/94  TURBINES COMBUSTION 14} {NATURAL GAS) 11012 Mw) 2,133 MMBTUMR IEACH a5 o2y SCR 440 DRY LJ'W NOX
NY-0080 PROJECT ORANGE ASSOCIATES SYRACUSE 120193 3431798 GE LM.5000 G4 S TURBINE $50 MMETUIHA 28 PPM, AT LBMA STEAM INJECTION, FUEL SPEC: NATURAL GAS OMY.
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Table 4-6. RBLC NOx Summary —~ Natural Gas-Fired Combustion Turbines

ABLC 10 Facity Name Cay Parmit Oates Process Osscription Thauput Aate Emisaion Limits Cantrol Systam Dascription
13suance Last Uodate

NY-0080 PROJECT GRANGE ASSOCIATES SYRACUSE 1201193 3/11/95 STACK [TURAINE AND OUCT BURNER) 215 MMBTYMA 28 PPM, SILBMHA NO COHTROLS FOR NOX ON STACK *SEf TURBINE NOX DATA

OH-0218 _CNG TRANSMISSION WASHMNGTON COURT HOUS  B/12/92 4/5/95  TURBINE (NATURAL GAS} (3} 5,500 HP EACH) 1.6 GMp.Re LOW NOX COMBUSTION o
OR-0009 PACIFIC GAS TRARSMISSION COMPANY MAORAS 6/19/30 _ 7/20/94 TURBINE GAS, COMPRESSQR STATION 110 MMBTUMR 199 PPM B 135% 02 LOW NOX BURNER DESIGN

OR-QA10_ PORTLAND GENERAL ELECTRIC CO BOAROMAN $131/94 $/6/97  TURBINES NATURAL GAS {21 1,720 MMBTY 4.3 PPM O 15% 02 SCR

OR-0011  HERMISTON GENERATING CO. HEAMISTON 4/1/94 811798 TURBINES, NATURAL GAS {2) 1,696 MMBTY 4.3 PPM @ 15% 02 SCR .
PA-0098 _GRAYS FERRY CO. GENERATIOMN PARTNERSHIP PHILADELPHIA 11/4/92  7/30/34  TURBINE (NATURAL GAS & OiL}t 1,130 MMBTY 9 PPMVO {MAT. GASS® DAY LOW NOX BUANER,_COMBUSTION CONTROL

PA.0099 FLEETWOOOD COGENERATIGH ASSOCIATES FLEETWOOO 4/22/94 _ 11/72/94 NG TURBINE {GE LMECO0) WITH WASTE HEAT BOILER 360_MMG MR 21 LBMA SCR WITH LOW NOX COMBUSTORS

PA-Q130 PROCTOR ANQ GAMBLE ZaPtR PRODUCTS CO (CHARMIN] MEHOOPANY 5/31/95  71/27/9% TURBINE, NATURAL GAS $80 MMBTUMR 35 2PM @ 13% 02 STEAM INJECTION

PA-0148 BLUE MOUNTAIN POWER LP RICHLAND 1311986 9/23196  COMBUSTION TURBINE WITH HEAT RECOVEAY BOILER 151 Mw APPM @ 15% 02 DRY LNB WITH SCR WATER INJECTIQM IN PLACE WHEN FIRING OfL R
PA0149 BUCKNELL UNIVERSITY LEWISBURG 14726197 13 7 NG FIRED TURBINE, SQLAR TA1:175 T.73008 5 MW 23 PPMV15%02 SOLOMOX BUANER: LOW NOX BUANER

PA-O004 _ECOELECTRICA L P PENUELAS 1011796 $/5/98  TURBINES COMBINED:CYCLE COGENERATION 461 MW 29 LB/MRA STEAM/WATER INJECTION AND SFLECTIVE CATALYTIC AEDUCTION (SCR.

TX-0231  WEST CAMPUS COGENERATION COMPANY COLLEGE STATION Sr284 10/31/94  GAS TURBINES _73 MW {TOTAL POWER) 200 TPY. INTEANAL COMBUSTION GOMTROLS

VA-O189 GOROONSVILLE ENERGY {.P. FAIRFAX 9135192 /24733 TURBINES (2) [EACH WITH A SF| 2 X10(3} BTUMR N GAS 9 PPMOVAINIT @ 15% 02 SCA WITH WATER INJECTION .
VA-Q189 GOROONSVILLE ENERGY L.P. EAIRFAX /25/92 324795 TURBINE FACILITY, GAS 1,331 X10(73 SCE/Y NAT Gas 24% TOTAL TPY SELECTIVE CATALYTIC REQUCTION (41 W/ WATER INJEC

VA-O190 BEARISLANO PAPER COMPANY, L.P. ASHLAND 10730/92 577797 TURBINE, COMBUSTION GAS, 474 X10i6) BTUMR N. GAS 8 _PPM SELECTIVE CAYALVTIC NEEUC‘HON sCm _—
VA-0190 BEAR ISLANO PAPER COMPANMY, L.P. ASHLAND 10730192 ) 377797 TYRBINE COMBUSTION GAS (TOTAL) 63.7 TPY SCA

VA-0206 PATOWMACK POWER PARTNERS, LIMITED PARTNERSHIP LEESBURG 9/15/93 37797 __TURBINE, COMBUSTION, §IEM§NS MooEL vB4.2 ! 10 X109 SCE/YR NAT GAS 131 _LB/AMAIGAS), 339 QN ORY LOW NOQX cgmsuswn uE§|GN wAgn INJECTION
WA-0274 NOATHWEST PIPELINE COMPANY SUMAS 213192 415738 TURBINE, GAS FIREQ ) 12,100 HP 195 PoM @ 15% 07 AOVANCEQ ORY LOW NOX COMBUSTOR (BY 07/01/95}
WA-0278 TENASKA WASHINGTON PARTNERS L.P. BELLINGHAM 5/29/92 A75/95 COGENERATION PLANT, COMBINEO CYCLE 2 MMBTYMR J PPM @ 15% 02 {GASH STAGEQ LOW NOX OUCT BURNERS STEAM INJECTION, SELECTIVE CATALYTIC RED
Wi-00BY _ WEPCU. PARIS SITE PARIS 8r29/92  7/20r94 _ TURBINES. COMBUSTION (4) 25 PPM @ 15% 02 GOOD COMBUSTION PRACTICES

Sowrcs: RBLC, 1938,
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Table 4-7.

Florida BACT NOx Summary-Natural Gas-Fired CTGs
Permit Source Turbine Size NOx Emission Limit
Date Name (MW) (ppmvd) Control Technology
8/17/92 Orlando Cogeneration, L.P. 79 15 Dry low-NOx combustors
8/17/92 Florida Power Corp. University of Florida 43 25 Steam injection
12/17/92 Auburndale Power Partners 104 25 Steam injection
15 Steam injection
4/9/93 Kissimmee Utility Autherity 40 25 Water injection
15 Dry low-NOx combustors
4/9/93 Kissimmee Utility Authority 80 25 Water injection
15 Dry low-NOx combustors
5/17/93 Central Florida Power, L.P. (Tiger Bay - Destec) 184 25 Dry low-NOx combustors
184 15 Dry low-NOx combustors
2/21/94 Polk Power Partners 84 25 Dry low-NOx combustors
15 Dry low-NOXx combustors
2/24/94 Tampa Electric Company Polk Power Station 260 25 Nitrogen diluent injection
2/25/94 Florida Power Corp. Polk County Site 235 12 Dry low-NOx combustors/SCR
7/20/94 Pasco Cogen, Limited 42 25 Wet injection
3/7/95 Orange Cogeneration, L.P. 39 25 Dry low-NOx combustors
4/11/95 Gainesville Regional Utilities Deerhaven CT3 74 15 Dry low-NOx combustors
6/1/95 Panda-Kathleen 75 16 Dry low-NOx combustors
9/28/95 City of Key West (relocated unit) 23 75 Water injection
1/1/96 Seminole Electric Cooperative, Inc., Hardee Unit 3 140 15 Dry low-NOx combustors
5/98 City of Tallahassee Purdom Unit 8 160 12 Dry low-NOx combustors
7/10/98 City of Lakeland Mcintosh Unit 5 250 25 Dry low-NOx combustors
7/10/98 City of Lakeland Mclntosh Unit 5 250 9 Dry low-NOx combustors or
" SCR (effective 5/1/2002)
12/4/98 Santa Rosa Energy Center 167 6 SCR
167 9 Dry low-NOx combustors

Source: FDEP, 1998.
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Table 4-8. Capital Cost for Selective Catalytic Reduction for Westinghouse 501F Combustion Turbine with HRSG
{35 ppmvd to & ppmvd - gas only)

Cost Component/CT Cost Baslts of Cost Component

Direct Capital Costs

SCR Associated Equipment $533,750 Vendor Based Estimate

Ammonia Storage Tank $126,101 $35 per 1,000 Ib mass flow developed from vendor quotes
HRSG Modification $432,346 $120 per 1,000 b mass flow developed from vendor quotes
Instrumentation $598,375 10% of SCR Associated Equipment

Taxes $82,313 6% of SCR Associated Equipment and Catalyst

Freight $68,594 5% of SCR Associated Equipment

Total Direct Capital Costs (TDCC} $1,362,478

Direct Installation Costs

Foundation and supports $171,248 8% of TDCC and RCC;OAQPS Cost Control Manual
Handling & Erection $299,684 14% of TDCC and RCC;0AQPS Cost Control Manual
Electrical $85,624 -4% of TDCC and RCC;OAQPS Cost Control Manual
Piping $42,812 2% of TDCC and RCC;0AQPS Cost Control Manual
Insuiation for ductwork $21,406 1% of TDCC and RCC;0AQPS Cost Control Manual
Painting - $21,406 1% of TDCC and RCC;OAQPS Cost Control Manuat
Site Preparation $5,000 Engineering Estimate

Buildings $15,000 " Engineering Estimate

Total Direct Installation Costs {TDIC) $662,181
Recurring Capltal Costs (RCC) $778,125 Catalyst; Vendor Based Estimate
Total Capital Costs (TCC) $2,802,783 Sum of TDCC, TDIC and RCC

Indirect Costs

Engineering $280,278 10% of Total Capital Costs; OAQPS Cost Control Manual
PSM/RMP Plan $75,000 Engineering Estimate

Construction and Field Expense $140,139 5% of Total Capital Costs; OAQPS Cost Control Manual
Contractor Fees $280,278 10% of Total Capital Costs; OAQPS Cost Control Manual
Start-up $56,056 2% of Totai Capital Costs; OAQPS Cost Control Manual
Performance Tests $28,028 1% of Total Capitai Costs; OAQPS Cost Control Manuyal
Contingencies $280,278 10% of Total Capital Costs; OAQPS Cost Control Manual
Total Indirect Capital Cost (TInCC) $1,140,058

Total Direct, Indirect and Recurring $3,942,841 Sum of TCC and TinCC -

Capital Costs (TDIRCC)
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Table 4-8. Annualized Cost for Selective Catalytic Reduction for Westinghouse §01F Combustion Turbine with HRSG
(35 ppmvd to 6 ppmvd - gas only)

Cost Component/CT

Cost Basis of Cost Component

Direct Annua! Costs
Operating Personnel
Supervision

Arnmonia

PSM/RMP Update
Inventory Cost

Catalyst Disposal Cost .
Contingency

Total Direct Annual Costs (TDAC)

Energy Costs
Electrical

MW Loss and Heat Rate Penalty
Replacement Energy

Fuel Escalation

Contingency

Total Energy Costs (TEC)

Indirect Annual Costs

Overhead

Property Taxes

insurance

Annualized Total Direct Capital
Annualized Total Direct Recurring

Total Indirect Annual Costs (TIAC)
Total Annualized Costs

Cost Effectiveness
Tons NO, Emissions Removed

18,720 24 hoursiweek at $15/hr
2,808 15% of Operating Personnel,OAQPS Cost Control Manual
384,520 $300 per ton NH, for Aqueous
25,000 Engineering Estimate
30,451 Capital Recovery (11.74%) for 1/3 catalyst
33,627 $28/1,000 Ib/hr mass flow over 3 years; developed from vendor quotes
43,513 10% of Direct Annual Costs

544,638

35,040 BOkW/h @ $0.05/KWh times Capacity Factor

638,072 0.5% of MW output; EPA, 1993 (Page 6-20) and $3/mmBtu additional fuel costs
58,094 3 days outage each 3 years @ $0.01/kWhr
20,193 Escalation of fuel over inflation; 3% of energy costs

75,140 10% of Energy Costs

826,540
$243,629 60% of Operating/Supervision Labor and Ammonia

$39,428 1% of Tota) Capital Costs

$39,428 1% of Total Capital Costs
$371,538 11.74% Capital Recovery Factor of 10% over 20 years times sum of TDCC, TDIC and TInCC
$312,884  40.21% Capital Recovery Factor of 10% over 3 years times RCC

$1,006,307

$2,378,085 Sum of TDAC, TEC and TIAC
$2,694
882.82 82.3% Removal by SCR Systen; 35 ppmvd (243.25 Ib/hr) to 6 ppmvd (41.7 Ib/hr)
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Table 4-10. Summary of Proposed BACT Control Techno!ogies and Emission Limits

Pollutant Controi Technology Proposed BACT Emission Limits
(ppmvd)® (Ib/hr)
Siemens-Westinghouse 501FD CTs
PM/PMy,  (gas) Natural gas and limited use of low-sulfur 10%"° NA
(oil) fuel oil 20%" NA
Efficient and complete combustion
COo (gas) Efficient and complete combustion 25 86
(oil) 30 92
vVOC (gas) Efficient and complete combustion 8 16
(oil) : 11 22
NO, (gas) Use of dry low-NO, burners and SCR 6 42°
(oil) 42 303°%¢
S0,/H,S0O,4 mist Natural gas and limited use of low-sulfur NA NA

fuel oil |

a o o o

- the ppmvd values are the computational basis for the Ib/hr numbers; the Ib/hr numbers are the actual emission limitations.
- percent opacity, a surrogate for PM limits

- based on a 24 hr block average as measured by CEMS
- based on a FBN content of 0.015% or less; the emission limit for NOx is adjusted for higher FBN contents up to a max of 0.030%
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Hines Energy Complex

5.0 AMBIENT AIR QUALITY MONITORING DATA ANALYSIS
5.1 PSD PRECONSTRUCTION MONITORING APPLICABILITY

Based on the worst-case proposed source emissions data and air quality modelling results
for the proposed Power Block 2, ambient air quality monitoring is not required for SO,,
PM,, or NO, because the maximum predicted impacts are less than the PSD pre-
construction moriitoring de minimis values for those pollutants (FDEP Rule 62-212.400).

Table 5-1 compares the maximum predicted concentrations with the de minimis levels. For
ozone (Os3), annual volatile organic compound (VOC) emissions from Hines Power Block 2
are predicted to exceed 100 tons per year, so ambient monitoring data were obtained from

existing monitoring sites in the region surrounding the plant site.

5.2 OZONE AIR QUALITY MONITORING DATA

Regional FDEP afnbient ozone monitoring data are available that can be used to
characterize the existing conditions in the vicinity of the site. The FDEP data from these

monitors for 1996 and 1997 are summarized in Table 5-2.

Ambient ozone data have been collected by FDEP in the Lakeland, Tampa, St. Petersburg,
and Sarasota metropolitan areas. Given the rural nature of the Hines Energy Complex site,
existing concentrations should be lower than in these urbanized areas. Data from Lakeland
and Hillsborough County monitors for 1996 and 1997, which are the two most recent years
available, are given in Table 5-2 because these monitors are located closest to the Hines

Energy Complex.

The Tampa Bay region, as well as most of Florida and the Southeast, experienced elevated
O; levels in May 1998. These data have not been quality-assured, and the DEP has

petitioned EPA to exclude some of the data due to outside influences such as smoke from

PSD Permut Application ' January 1999
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Hines Energy Complex

large fires burning in Mexico at the time.
The 1996 and 1997 ambient air quality data show that Polk County is attaining the AAQS

for ozone. In addition, Polk County is in compliance with all other ambient air quality

standards.

PSD Permit Application January 1999
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Hines Energy Complex

TABLE 5-1
SUMMARY OF MAXIMUM MODELED POWER BLOCK 2 IMPACTS VS.
PSD MONITORING DE MINIMIS VALUES

Sulfur Dioxide (SO,) 24-Hour 4.04 13 NO
Particulate Matter 24-Hour 1.79 10 NO
(PMy0)
Nitrogen Dioxide Annual 0.33 14 NO
(NO,)

FPC, December 1998

PSD Permit Application January 1999
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Hines Energy Complex .

TACLE 5-2

RZGIONAL OZCNE AMBIENT AIR QUALITY DATA

5-4

POLLUTANT LOCATION SITE # CONCENTRATION (ug/m®)
1-HOUR

HIGH 2ND HI
0O:(1996) |HILLSBOROUGH EAY "1300081G03 263 212
TAMPA 4360035G02 246 220
| TANPA 43506E5G01 238 222
TAMPA 436006839 195 167
LAKELAND 2160008431 187 .. 167
LAKELAND 2160005%9 195 187
0, (1967) HILLSI:OGROUGH BAY | 1800081303 210 206
3 TAMPA ' 4350035G02 226 220
TAMPA 4260065G01 218 214
TAMPA 4380068G01 216 204
LAKELAND 2160005F01 204 200
LAKELAND 2160006F01 216 197

PSD Permut Application January 1999




Hines Energy Complex

6.0 AIR QUALITY MODELLING APPROACH

This section summarizes the air quality modelling protocol and input parameters utilized in
the air impact determinations presented in Section 7.0. Included are descriptions of the
models, meteorology, options selected, listings of modelling parameters for the proposed
facilities and existing sources, receptor locations, and step-by-step procedures that were
uséd to develop the necessary projected impacts.

The scope of the required modelling analysis is limited to those pollutants that were
determined to be subject to PSD review in Section 3.0, Table 2-5 (CO, NO,, SO,, PM, VOC

(Os), and sulfuric acid mist). Not all of the pollutants will require the full PSD air quality
analysis; for some, impact identification of the new facilities alone will be sufficient.

As indicated in Table 2-5, there will be a significant increase in VOC emissions, triggering
PSD review for ozone. Ozone formation cannot be simulated with a simple Gaussian
dispersion model. However, the U.S. EFA Guideline on Air Quality Models (EPA, 1990a)
indicates that "the use of models incorporating complex chemical mechanisms should be
considered only on a case-by-case basis with proper demonstration of applicability. These
are generally regional models not designed for the evaluation of individual sources but
used primarily for region-wide evaluations." The proposed fécility is not subject to a VOC
emissions impact assessment and an ozone modelling analysis is not appropriate.

The proposed source emissions of sulfuric acid mist are shown in Table 2-5 to be above
the PSD significant emission rates. However, the PSD regulations do not define significant
impact levels nor are ambient air quality standards established for this pollutant. Hence,
the air quality impact assessment for sulfuric acid mist is limited to prediction of the
maximum impacts from the proposed facility.

PSD Permit Application : January 1999 -



Hines Energy Complex

6.1 GENERAL MODELLING APPROACH

The PSD regulations require an air quality impact assessment consisting of a proposed
source significant impact area analysis, a PSD increment consumption analysis, an
ambient air quality standards impact analysis, and an additional impacts analysis. These
analyses are discussed in greater detail in the following sections under specific modelling
methodologies. The modelling approach followed EPA and FDEP guidelines for
determining compliance with applicable PSD increments and ambient air quality standards.

A screening analysis was performed to determine the worst-case emissions case to be used as
input to the refined modelling analysis. In the refined analysis, the worst-case and five years of
meteorological data were used to predict the highest ambient concentrations of applicable criteria
pollutants. - These results were compared to the PSD significance levels for each pollutant in order
to determine whether additional modelling was necessary. All predicted maximum concentrations
were less than the PSD significance values.

6.2 MODEL SELECTION AND OPTIONS

6.2.1 Dispersion Model Selection

The area surrounding the Hines Energy Complex has been detemmined to be a rural area based
upon the technique for urban/rural determinations documented in the EPA "Guideline on Air Quality
Model<", which applies land use criteria. Based upon this determination, the rural dispersion option
was used in both regulatory air quality dispersion models that were used for this application. The
EPA SCREENS3 model was used to evaluate the load and ambient temperature conditions that are
predicted to produce the highest ambient impacts. The resulting worst-case emissions were used
ag input to the rafined ISCST3 dispersion model (Vérsion 98226) for a cornprehensive evaluation of
the ambient air impacts of proposed Power Block 2. The ISCST3 model is a referenced EPA
dispersion model recommended for use in urban or rural areas, and for application to point, area,
and volume sources. The ISCST3 model can predict ambient pollutant concentrations and period
of occurrence for 1-hour, 3-hour, 8-hour, 24-hour, and annual averaging periods at each recéptor
for each full year of hourly meteorological data used.

PSC Permit Application January 1999



Hines Energy Complex

6.2.2 Dispersion Model Options

The model's Regulatory Default option was used for this analysis. The ISCST3 model was applied
without terrain adjustment data because the area in which the Polk County Site is located has very
little relief (e.g., a net change in ground level elevation in the range of only 10 feet). The ISCST3
model's building downwash options were applied because the stacks for the proposed sources will
be less than the stack height at which downwash effects may occur.

In the 1992 PSD application for the Hines Energy Complex, expected emissions from both Power
Block 1 and Power Block 2 were included in the dispersion modelling analysis. The analysis
evaiuated the total impact of the two power blocks with respect to PSD increment consumption and
ambient air quality impacts. Power Block 1 has been constructed and is now operational. With
approval from FDEP personnel obtained .on November 23, 1998, it was determined that the
analysis for proposed Power Block 2 should be updated to include use of the latest version of ISC
and the most recently-approved five years of meteorological data. Therefore, this analysis re-
evaluates the incremental impact of Power Block 2 on the ambient air quality surrounding the Hines
Energy Complex. For purposes of model input, the two stacks for Power Block 2 were co-located;
therefore, one source was input to the model.

The-air quality impact assessment for PM assumed that all PM emissions were PM;o emissions.
This assumption simplified the -PM modelling anaiysis and makes for a conservative approach to
modelling PM impacts. ' '

6.3 METEOROLOGICAL DATA

The air quality modelling analysis used hourly preprocessed National Weather Service (NWS)
surface meteorological data from Tampa, Florida, and concurrent twice-daily upper air soundings
from Ruskin, Florida, for the years 1987-1991. The meteorological data were supplied by FDEP in
the preprocessed format required by the ISCST3 model. The preprocessed hourly meteorological
data file for each year of record used in the analysis contains randomized wind direction, wind
speed, ambient temperature, atmospheric stability using the Tumer (1 97Q) stability classification

scheme, and mixing heights. The anemometer height of 6.7 meters, used in the modelling-
analysis, was obtained from NWS Local Climatological Data summaries for Tampa.

PSD Permii Application ‘ January 1999

6-3



Hines Energy Complex

6.4 EMISSIONS INVENTORY

6.4.1 Proposed Source

The proposed combined-cycle facility will have the capability of firing natural gas and low sulfur fuel
oil. The fuzl scenarios evaluated for the proposed source include natural gas firing at 100%, 80%,
65% and 50% load at 32°F, 59°F, and 105°F ambient temperature; and fuel oil fiing at 100%, 80%,
65% and 50% load at 22°F, 53°F, ard 105°F ambient temperature. The differences in the lowest
terparatures between natural gas and oil are due to the so-called “shaft limit* difference when
operating on these fuels. This limit is the point at which the greatest mass emissions occur.

The emissions inventories for the proposed source and fuel scenarios identified above are
presented i Tables 6-1 through 6-6. The pollutant emission rates shown in those tables are
representative of BACT as demonstrated in Section 4.0. The air quality modelling analysis for the
proposed sources assumed that maximum design capacity emissions represent actual emissions
for purposes of determining PSD increment consumption.

The proposed source worst-case fuel scenario was determined by modelling each temperature and
load scenario for each fuel using the SCREEN3 model. In addition to the ambient temperature
cases previously discussed, loads of 50%, 80%, and 100% were evaluated in the screening
analysis. The results indicated that the full load case at 105°F. was the worst-case scenario for
purposes of dispersion modelling for SO, and for NOx while firing oil. For CO, PM, and NOx while
firng gas, the 50% load case was the worst-case scenario for dispersion modelling purposes.
Complete SCREEN3 model outputs have been submitted to the FDEP under separate cover.

6.4.2 Existing Sources

The results of the proposed source significant impact area analysis (vhich is described in Section
7.0) indicated that-the proposed facility's air quality impacts are less than the PSD significant impact
levels. Therefore, no additional significant impact modelling analysis for PSC Class Il increment
consumption or ambient air quality standard impact is necessary.

6.5 RECEPTOR LOCATIONS

A description of the receptor grids used in this modelling analysis is presented below.

PSD Permit Application * January 1999
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6.5.1 Receptor Grid for Proposed Source Significant Impact Analysis

This modelling analysis used a polar receptor grid beginning at 500 meters (m) and extending out to
cover a 50 kilometer (km) radius centered over the proposed source. The polar grid consisted of 36
radials, each separated by 10-degree increments and extending outward at ring distances of 500
m,=1 km, and 1.5, 2.0, 2.5, 5.0, 10.0, 15.0, 20.0, 25.0, 30.0, 35.0, 40.0, 45.0, and 50.0 km with
reference to the proposed source location.

In -addition, receptors were placed at 100-meter intervals along the plant property boundary to
assess the potential impact at the FPC property line. An additional Cartesian receptor grid with
receptors placed at 100-meter intervals was input to assess concentrations near the property line
closest to the source, which is to the southeast of the facility.

In total, the receptor grid consisted of 648 receptors and is shown in Figures 6-1 and 6-2.

The modelling results indicated no significant impacts for the PSD pollutants.

6.5.2 Receptor Grid for Class | PSD Analysis

A network of 13 discrete receptors was placed at the boundary of the Chassahowitzka National
Wildemess Area (NWA) in order to reassess the potential incremental impact of the proposed
source on that Class | area. The NWA receptors were obtained from the FDEP and were also used
in the modelling analysis for the 1992 PSD application. The coordinates of these receptor points
are listed in Table 6-7.

6.6 BUILDING DOWNWASH EFFECTS

Based on the building dimensions associated with structures planned at the Hines Energy
Complex, the 38.1 meter stacks for the proposed Power Block 2 will be less than the calculated
value (61.0 meters) at which downwash effects would not be expected to occur. Therefore, the
potential for building downwash was considered in the modelling analysis.

The procedures used for addressing the effects of building downwash are those recommended in
the ISC Dispersion Model User's Guide. The building height, length, and width are input to the
Building Parameter Input Program (BPIP) model, which uses these parameters to create the
effective wind direction-specific building dimensions for input to the model. For short stacks (i.e.,
physical stack height is less than H, + 0.5 L, where Hj is the building height and L, is the lesser of
the building height or projected width), the Schulman and Scire (1980) method is used. If this

PSD Permit Application January 1999
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method is used, then direction-specific building dimensions are input for H, and L, for 36 radial
directions, with each direction representing a 10-degree sector.

For cases where the physical stack is greater than H, + 0.5 L,, the Huber-Snyder (1976) method is
used. In the case of the proposed CC units, the HRSG structures are the dominant buildings of
influence. The dimensions of the HRSG structures are 24.4 meters high (H,) and 13.7 meters wide
(Mw). Since the proposed stack height of 38.1 meters is more than H, + 0.5 L, only the Fiuber-
Snyder downwash algorithm is used by the ISCST model.

PSD Permut Application January 1999
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TABLE 6-1
COMBUSTION TURBINE UNIT (165 MW)
ESTIMATED " PERFORMANCE ON NATURAL GAS

100% LOAD

CONDITIONS
Ambient Temperature (°F) 32 59 105
Ambient Relative Humidity (%) 60 60 60
Load Condition (%) 100 100 100
Elevation (ft) (above MSL) 163 163 163
Maximum Heat Input Rate (MMBtu/hr)® 1,946 1,822 1,626
EMISSIONS (Ib/hr)
Carbon Monoxide (25 ppm) 91 86 75
Nitrogen Oxides (at 15% O,) (6 ppmvd)® 45 42 38
Sulfur Dioxide ’ 6.0 5.5 5.0
Particulate Matter (PMyy) 9.8 9.3 8.5
Opacity (%) 10 10 10
Volatile Organic Compounds (8 ppmvd) 17 16 14
Sulfuric Acid Mist 0.60 0.55 0.50
STACK PARAMETERS
Stack Height (ft) 125 125 125
Stack Diameter (ft) 19{0 _ 19.0 18.0
Stack Gas Temperature (°F) 206 206 208
Stack Gas Exit Velocity (ft/sec) L 64 61 55
Notes: "  Emission estimates based on manufacturer's data
@ For CTs the heat-input rate is based on the higher heating value (HHV) of the fuel (1,050 Btu/SCF).
®  Not corrected to ISO conditions.
MSL = Mean Sea Level Neg. = Negligible
PSD Permit Application January 1999
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TABLE 6-2
COMBUSTION TURBINE UNIT (165 MW)
ESTIMATED " PERFORMANCE ON NATURAL GAS

80% LOAD
CONDITIONS
Ambient Temperature (°F) 32 59 105
Ambient Relative Humidity (%) 60 60 60
Load Condition (%) 80 80 80
Elevation (ft) (above MSL) 163 163 163
Maximum Heat Input Rate (MMBtu/hr)®? 1,657 1,561 1,408
EMISSIONS (Ib/hr)
Carbon Monoxide (25 ppm) 77 73 66
Nitrogen Oxides (at 15% O,) (6 ppmvd)® 38 36 32
Sulfur Dioxide 5.0 4.7 43
Particulate Matter (PMy,) 9.7 9.2 .~ B4
Opacity (%) 10 10 10
Volatile Organic Compounds (8 ppmvd) 14 13 12
Sulfuric Acid Mist 0.50 0.45 C.40
STACK PARAMETERS
Stack Height (ft) 125 125 125
Stack Diameter (ft) 19.0 18.0 18.0
Stack Gas Temperature (°F) 201 201 201
Stack Gas Exit Velocity (ft/sec) v 54 51 48
Notes: Emission estimates based on manufacturers data
@ For CTs the heat-input rate is based on the higher heating value (HHV) of the fuel (1,050 Btu/SCF).
®  Not corrected to SO conditions.
MSL = Mean Sea Level Neg. = Negligible
PSD Permit Application January 1999
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. TABLE 6-3 |
COMBUSTION TURBINE UNIT (165 MW)
ESTIMATED " PERFORMANCE ON NATURAL GAS

50% LOAD
CONDITIONS
Ambient Temperature (°F) 32 59 105
Ambient Relative Humidity (%) 60 60 60
Load Condition (%) : 50 50 50
Elevation (ft) (above MSL) 163 163 163
Maximum Heat Input Rate (MMBtu/hr)® 1,171 1,113 1,011
EMISSIONS (lb/hr)
Carbon Monoxide (200 ppm) 540 518 468
Nitrogen Oxides (at 15% O,) (10 ppmvd)® | = 45 42 38
Sulfur Dioxide : 3.5 3.4 3.1
Particulate Matter (PMyo) 9.6 9.2 8.4
Opacity (%) 10 10 10
Volatile Organic Compounds (8 ppmvd) 31 - 30 27
Sulfuric Acid Mist 0.35 0.30 0.25
STACK PARAMETERS
Stack Height (ft) 125 125 125
Stack Diameter (ft) 19.0 19.0 | 19.0
Stack Gas Temperature (°F) ; 201 201 201
Stack Gas Exit Velocity (ft/sec) 46 45 42
Notes: ™  Emission estimates based on manufacturer's data

@ For CTs the heat-input rate is based on the higher heating value (HHV) of the fuel (1,050 Btw/SCF).
®  Not corrected to 1SO conditions.

MSL = Mean Sea Level Neg. = Negligible

PSD Permit Application January 1999
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TABLE 6-4
COMBUSTION TURBINE UNIT (165 MW)
ESTIMATED Y PERFORMANCE ON FUEL OIL

100% LOAD

CONDITIONS
Ambient Temperature (°F) 22 59 105
Ambient Relative Humidity (%) 60 60 60
Load Condition (%) 100 100 100
Elevation (ft) (above MSL) 163 163 163
Maximum Heat Input Rate (MMBtu/hr)® 1,943 1,776 1,581
EMISSIONS (Ib/hr)
Carbon Monoxide (30 ppm) 113 92 62
Nitrogen Oxides (at 15% O,) (42 ppmvd)® 332 303 270
Sulfur Dioxide ’ 104 95 84
Particulate Matter (PMyo) 46 43 37
Opacity (%) 20 20 20
Volatile Organic Compounds (8 ppmvd) 24 22 19
Sulfuric Acid Mist 10 9 8
STACK PARAMETERS
Stack Height (ft) 125 125 125
Stack Diameter (ft) 19.0 19.0 18.0
Stack Gas Temperature (°F) 289 289 288
Stack Gas Exit Velocity (ft/sec) 74 69 62
Notes: ™  Emission estimates based on manufacturer's data
@ For CTs thé heat-input rate is based on the higher heating value (HHV) of the fuel (1,050 Btu/SCF).
® " Not corrected to 1SO conditions. '
MSL = Mean Sea Level Neg. = Negligible
PSD Permit Application Jenurry 1995
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TABLE 6-5
COMBUSTION TURBINE UNIT (165 MW)
ESTIMATED ‘Y PERFORMANCE ON FUEL OIL

80% LOAD
CONDITIONS
Ambient Temperature (°F) 22 59 105
Ambient Relative Humidity (%) 60 60 60
Load Condition (%) 80 80 80
Elevation (ft) (above MSL) 163 163 163
‘Maximum Heat Input Rate (MMBtu/hr)® 1,590 1,467 1,323
EMISSIONS (Ib/hr)
Nitrogen Oxides (at 15% O,) (42 ppmvd)® 269 248 224
Sulfur Dioxide 85 78 71
Particulate Matter (PMyo) 46 41 37
Opacity (%) 20 20 20
Volatile Organic Compounds (8 ppmvd) 23 22 19
Sulfuric Acid Mist 8 7 6
STACK PARAMETERS
Stack Height (ft) 125 125 125
Stack Diameter (ft) 19.0 19.0 19.0
Stack Gas Temperature (°F) _ 289 289‘ 289 _
Stack Gas Exit Velocity (ft/sec) 2 67 61
Notes: ' Emission estimates based on manufacturer's data
@ For CTs the heat-input rate is based on the higher heating value (HHV) of the fuel (1,050 Btu/SCF).
® " Not corrected to ISO conditions.
MSL = Mean Sea Leve! Neg. = Negligible
PSD Permit Application January 1999
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TABLE 6-6
COMBUSTION TURBINE UNIT (165 MW)
ESTIMATED Y PERFORMANCE ON FUEL OIL

50% LOAD
CONDITIONS -
Ambient Temperature (°F) 22 58 105
Ambient Relative Humidity (%) 60 60 60
Load Condition (%) 50 50 50
Elevation (ft) (above MSL) 163 163 163
Maximum Heat Input Rate (MMBtu/hr)® 1,150 1,063 966
EMISSIONS (lb/hr)
Nitrogen Oxides (at 15% O,) (42 ppmvd)® 192 177 161
Sulfur Dioxide 61 57 52
Particulate I'Aatter (Piviyo) 46 41 39
Opacity (%) | 20 20 20
Volatile Organic Compounds (8 ppmvd) 171 161 144
Sulfuric Acid Mist 6 5 5
STACK PARAMETERS
Stack Height (ft) 125 125 125
Stack Diameter (ft) 19.0 18.0¢ 19.0
Stack Gas Temperature (°F) 284 284 284
Stack Gas Exit Velocity (ft/sec) 57 54 50
Notes: ‘©  Emission estimates based on manufacturers data
@ For CTs the heat-input rate is based on the higher heating value (HHV) of the fuei (1,050 Btu/SCF).
®  Not corrected to ISO conditions.
MSL = Mean Sea Level Neg. = Negligible
PSD Permit Application January 1999
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TABLE 6-7

RECEPTOR GRID FOR PSD CLASS | AREA

10

11

12

13

342.4
341.1
338.0
336.5
334.0

331.5

3,165.7
3,167.7
3,169.8
3,171.9
3,174.0
3,176.2
3,178.3
3,180.6
3,183.4
3,183.4
3,183.4
3,183.4

3,183.4

-74.0

-74.0

-74.0

-73.6

-72.3

-71.3

-70.6

-71.9

-73.2

-75.3

-77.8

-80.3

-82.8

91.82

93.82

95.92

98.02

100.12

102.32

104.42

106.72

108.52

108.52

108.52

108.52

108.52

1179

119.5
121.1
1226
1235
124.7
126.0
128.7
131.7
132.9
134.3
135.8

137.3

Location of “"zero point" for Hines Energy Complex is 414.300 km East;

3,073.880 km North
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Hines Energy Complex

7.0 AIR QUALITY IMPACT ANALYSIS RESULTS

This section summarizes the results of the modelling analyses conducted as described in
Section 6.0.

7.4 _ Power Block 2

7.1.1 Worst-case Operation Analysis

As indicated in Section 6.4.1, the proposed CC facility was evaluated for both the primary
fuel, natural gas, and the back-up fuel, fuel oil, to determine the worst-case impacts. Since
the emissions on fuel oil are higher for the criteria poliutants than for natural gas, the
analysis of short-term impacts focused on the fuel oil case. Based on the results of the
SCREENS3, it was determined that 100% load would produce the maximum ground-level
impacts, except for CO emissions, which are highest at 50% load. Therefore, full load
conditions were modelled for all poliutants except CO. As previously discussed, the
proposed Power Block 2 emissions input was for the 105°F case, since it produced the
highest predicted impacts in the SCREEN3 analysis.

Subsequent runs for annual averages were made using the emissions and stack
parameters associated with the conservative 105°F case, but took into account the
maximum of 1000 hours per year of fuel oil firing and added 7,760 hours per year of
emissions from natural gas firing. '

71.2 Significant Impact Analysis

Once the worst-case operating scenario was determined, the next step in the analysis was
to determine whether the ambient air quality impact from the proposed Power Block 2 is
considered significant under the PSD rules. The worst-case ernissions scenario for each
pollutant was modeled at the receptor locations described in Section 6.5.1.

The results of the significant impact analysis are presented in Table 7-1. As indicated in
Table 7-1, there were no predicted impacts greater than the PSD significance thresholds.

PSD Permit Application January 1999
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Thus, no further analysis is required for purposes of PSD increment consumption and
AAQS compliance analysis. A complete set of the ISCST3 model output files have been
submitted to the FDEP under separate cover.

7.2 FSD INCREMENT ANALYSIS

7.21 Class |l Area

Because the maximum predicted ambient air quality impacts are less than the PSD
significance levels, no additional PSD Class Il increment analysis is required.

7.2.2 Class | Area

Although the proposed project will be located approximately 118 km from the nearest

boundary of the nearest Class| PSD area, which is the Chassahowitzka National

Wilderness Area (NWA), the impacts of the proposed project were modelled. In its

proposed New Source Review reform package, EPA has proposed PSD significance levels

for Class | areas. FDEP has approved the use of these proposed values for purposes of

assessing significant impacts at Class | areas in Florida (personal communication with Mr.
Cleve Holladay, November 23, 1998). These values are listed in Table 7-2.

A summary of the project's maximum predicted impact on the Class | area is presented in
Table 7-2. As indicated, the predicted maximum impacts are below the EPA significance
values for particulate matter (PM), SO, and NO, Because ISCST3 was used to
conservatively estimate the impact of Power Block 2 emissions on the NWA, no further
analysis is required for those pollutants.

7.3  Air Toxics Analysis

Concentrations of sulfuric acid mist were modelled with ISCST3 in the same way that SO,
was modelled. As with SO,, highest emissions of this pollutant occur while using fuel oil.
The predicted maximum 24-hour average concentration of sulfuric acid mist is 0.36 ug/m’.
This is well below the former FDEP ambient reference concentration (ARC) of 2.4 ug/m®.
Therefore, no adverse impacts will occur from emissions of sulfuric acid mist from Power
Block 2.

PSD Permit Application January 1999
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TABLE 71

SUMMARY OF SIGNIFICANT IMPACT ANALYSIS CONCENTRATIONS

PSD CLASS Il AREAS

Carbon 1-Hour 3456 -433 | 250 | 1988 2,000 None No
Monoxide 8-Hour 114.4 400 | -200 | 1991 500 None No
Nitrogen Dioxide | Annual 0.36 -492 | -87 | 1990 1 None No
Sulfur Dioxide 3-Hour 12.7 400 | -200 | 1991 25 None No
24-Hour 3.55 400 | -200 | 1991 5 None No
Annual 0.02 2500 | 5000 | 1990 1 None No
Pariiculate '. 24-Hour 2.89 400 | -200 | 1991 5 None No
Matter Annual 0.07 -492 | -87 | 1990 1 None No
(PMyg) @
Sulfuric Acid 24-Hour 0.36 400 | -200 | 1991 N/A N/A N/A
Mist

Short-term values are highest values for this analysis.

@ with respect to zero point of 414.30 km E; 3,073.88 km N.

to be in the form of PMyq.
N/A = Not applicable

FPC, 1998

As a conservative approach, all project emissions of particulate matter were assumed

PSD Permut Application
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TABLE 7-2
SUMMARY OF MAXIMUM MODELED IMPACTS VS.
PSD CLASS | SIGNIFICANCE VALUES

Sulfur Dicixide (SO,) 3-Hour 0.79 1.0 NO
24-Hour 0.17 0.2 NO
Annual 0.001 0.1 NO

Particulate Matter 24-Hour 0.07 0.3 NG

(PMso) Annul 0.003 0.2 NO

Nitrogen Dioxide Annual - 0.014 0.1 NO

(NO)

PSD Permut Apphication Jamuary 1999
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8.0 ADDITIONAL IMPACTS ANALYSIS
8.1 INTRODUCTION

The PSD guidelines indicate that, in addition to demonstrating that the proposed source will
neither cause nor contribute to violations of the applicable PSD. increments and AAQS, an
additional impacts analysis must be conducted for those pollutants subject to PSD review.
As indicated in Table 2-5, those pollutants include CO, NOx, SO, PM, VOC (Os), and
sulfuric acid mist. This additional impacts analysis includes an analysis of air quality
impacts due to growth induced by the project, an analysis of air quality impacts on soils and
vegetation, and an analysis of project impacts on visibility.

As has been demonstrated in Section 7.0 of this application, the proposed project will have
an insignificant impact at the NWA, located from 118 to 135 km from the proposed source.
In spite of this distance, FPC is providing a general assessment of the impact of Power
Block 2 on air quality-related values (AQRV) analysis as a part of this application.

8.2 IMPACTS DUE TO GROWTH

The growth analysis considers air quality impacts due to emissions resulting from the
industrial, commercial, and residential growth associated with the project. Only impacts
related to permanent growth are considered; emissions from temporary sources and mobile
sources are not addressed in the growth analysis. The analysis of socioeconomic effects
presented in Chapter 7.0 of the Site Certification Application serves as the basis for this
growth analysis.

Up to 500 people will be employed at the Hines Energy Complex site during any one year
of the construction phase for Power Block 2, and approximately 4 new permanent jobs will |
be filled to operate the new facility. It is anticipated that the majority of the construction
workers will commute from their current residences, whereas approximately 2 of the 4 new
operational employees will migrate into the Polk County area. Based on the average
household size of 2.53 persons, a total of 5 persons (workers and their families) are
predicted to move into the area as a result of Power Block 2. This will have an insignificant
impact on the populétidn of Polk County.

PSD Permit Application January 1999
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Development of industries supporting the new CC facility are expected to be negligible.
Raw materials consumed by the facility (fuels, supplies, etc.) will be delivered to the site in
usable form from outside of the region. Further processing, such as water treatment, will be
accomplished entirely onsite.

Electricity sales, on the other hand, will ke spread out over a large region as part of FPC's
generating capacity that will serve to meet increasing residential. commercial, and industrial
demand throughout its systarn, which covers a large partion of the state of Florida.

In summary, there will be little residential growth associated with the FPC project, and there
is little potential for new industrial development nearby as a result of the new facility.
Impacts resulting from the new development are expected to be small and well-distributed
throughout the area. '

PSD Permit Application January 1999
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8.3 VEGETATION, SOILS, AND WILDLIFE ANALYSES

As previously discussed, the predicted maximum impacts from Power Block 2 on the NWA
are less than the PSD Ciass | and Class |l significance levels. Therefore, the project will
have a negligible impact on the soils, vegetation, wildlife, and visibility of the area
surrounding the plant as well as the more distant Class | area. A general discussion of air
quality-related values (AQRVs) of the NWA follows.

The U.S. Department of the Interior (National Park Service) in 1978 administratively defined
AQRVs to be:

All those values possessed by an area except those that are not affected by
changes in air quality and include all those assets of an area whose vitality,
significance, or integrity is dependent in some way upon the air environment.
These values include visibility and those scenic, cultural, biological, and
recreational resources of an area that are affected by air quality.

Important attributes of an area are those values or assets that make an area
significant as a national monument, preserve, or primitive area. They are
assets that are to be preserved if the area is to achieve the purposes for
which it was set aside.

In a November 1996 report entitled “Air Quality and Air Quality Related Values in
Chassahowitzka National Wildlife Refuge and Wilderness Area,” the US Fish and Wildlife
Service discussed vegetation, soils, wildlife, visibility, and water quality as potential AQRVs
in the NWA. Effects from air pollution on visibility have been evaluated in the NWA, but the
other potential AQRVs have not been specifically evaluated by the Fish and Wildlife
Service for Chassahowitzka. Since specific AQRVs have not been identified for the
Chassahowitzka NWA, this AQRV analysis evaluates the effects of air quality on general
vegetation types and wildlife found on the Chassahowitzka NWA.

Vegetation type AQRVs and their representative species types have been defined as:

Marshlands - black needlerush, séw grass, salt grass, and salt marsh
cordgrass

PSD Permit Application ' January 1999
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Mersh islands - cabbage palm and eastern red cedar
Estuarine Habitat - black needlerush, salt marsh cordgrass, wax myrtle
Hardwood Swamp - red maple, red bay, sweet bay and cabbage palm

Upland Fores:s - live oak, scrub oak, longleaf pine, slash pine, wax myrtle
and saw palmetto

Mangrove Swamp - red, white and black mangrove

Wildlife AQRVs included: endangered species, waterfowl, marsh and waterbirds,
shorebirds, reptiles and mammals.

A screening approach was used which compared the maximum predicted ambient
concentration of air pollutants of concem in the Chassahowitzka NWR with effect threshold
limits for both vegetation and wildlife as reported in the scientific literature. A literature
search was cond icted which specifically addressed the effects of air contaminants on plant
species reported t¢ oceur in the NWR. While the literature search focused on such species
as cabbeage palm, eastem red cedar, lichens and species of the hardwood swamplands
and mangrove forest, no specific citations that addressed these species wera found. It was
recognizec that effect threshold information is not available for all species 'found in the
Chiassahowitzka NWR, although studies have been performed on a few of the common
species and on other similar species which can be used as models. Maximum
concentrations and depositions were predicted using the ISCST model and five years of
meteorological data as described in Sections 6.0 and 7.0.

8.3.1 Vegetation

The effects of air contaminants on vegetétioh occur primarily from sulfur dioxide, nitrogen
dioxide, ozone, and particulates. Effects from minor air contaminants such as fluoride,
chlorine, hydrogen chloride, ethylene, ammonia, hydrogen sulfide, carbon monoxide, and
pesticides have been reported in the literature. However, most of these air contaminants
have not resulted in major effects (i.e., crop damage). Some air contaminants, such as
ethylene, are widely distributed but, due to low concentrations, do not result in injury to
plants. Others such as CO do not cause damage at concentrations normally found under

PSD Fermit Appitcation January 1999
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ambient concentrations. There are no predicted fluoride emissions from the proposed
project.

Injury to vegetation from exposure to various levels of air contaminants can be termed
acute, physiological or chronic. Acute injury occurs as a result of a short-term exposure to
a high contaminant concentration and is typically manifested by visible injury symptoms
ranging from chiorosis (discoloration) to necrosis (dead areas). Physiological or latent
injury occurs as the result of a long-term exposure to contaminant concentrations below
that which results in acute injury symptoms, while chronic injury results from repeated
exposure to low concentrations over extended periods of time, often without any visible
symptoms, but with some effect on the overall growth and productivity of the plant.

Since predicted maximum pollutant concentrations at the NWA are below .significance
levels, no adverse effects to vegetation will be caused by the proposed project.

8.3.2 Soils

Air contarninants can affect soils through*fumigation by gaseous forms, accumulation of
compounds transformed from the gaseous state, or by the direct deposition of particulate
matter or particulate matter to which certain contaminants are absorbed. Gaseous
fumigation of soils does not directly affect the soil but rather the organisms found in the soil.
Concentrations several orders of magnitude higher than the predicted values are required
before any adverse effects from fumigation are observed. It is more likely that effects on
soils and the organisms (plants and animals) found in th& soils could occur from the
deposition of trace elements over the life of the project. Thus, this analysis of effects on
soils specifically addresses the deposition of trace elements and potential pathways for
movements into the vegetation.
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8.3.21 Lead

Lead (Pb) is found naturally occurring in all plants, although it is nonessential for growth
(Chapman, 1966; Valkovic, 1975; Gough and Shacklette, 1976). Plants vary in their
sensitivity to lead. Many plants tolerate high concentrations of lead, while others exhibit
rétarded growth at 10 ppm in solution culture (Valkovic, 1975). Orange seedlings grown on
soils with lead ccncentrations ranging from 150-200 ppm did not exhibit adverse effects
(Fhapman 1566). Gough et al. (1979) reported that a lead soil concentration of 30 to
100 g/g generally retarded the growth of plants. The negligible amount of lead emissions
from Power Block 2 will not contribute to a soil concentration toxic to plants.

8.3.2.2 Mercury

Mercury (Hg) is not an essential element for plant growth. 1t is typically used as a seed
fuhgicidc In general, Hg is not concentrated in plants grown on soils containing normal
|eve|s of Hg. Soil bound Hg is typically not available for plant uptake, although many plants
cannot prevent the uptake of gaseous Hg through the roots (Huckabee and Jansen, 1975).
Most higher vascular plants are resistant to toxicity from high Hg concentrations even
though high concentrations are present in plant tissue. Concentrations of 0.5-50 ppm
(HgClI2) were found to inhibit the growth of cauliflower, lettuce, potato, and carrots (Bell and
Rickard, 1974). Gough et al. (1979) noted apparently healthy spanish moss plants with a
mercury content of 0.5 mg/kg. The extremely small amount of rnercury emissions from the
proposed power block will not contribute to-.concentrations toxic to plants.

8.3.3 Wildlife

Compared with other threats to wildlife, such as pesticides, the toxicological relationships
between air pollution and effects on wildlife are not well uriderstood (Newman and
Schreiber, 1988). The limited 'inderstanding is based primarily on reports of symptoms
observed in the field and on information extrapolated from laboraion: studies. Information
on controlled wildlife studies is limited in the scientific literature. Most studies report
symptoms of various air pollutants but do not provide toxicity levels. Those studies that do
provide toxicity ievels are limited 1o four air contaminants, SO,, NO,, Os, and particulates.
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Since the predicted maximum pollutant impacts are less than Class | significance levels, no
adverse impacts to wildlife will occur from the proposed Power Block 2 emissions.

In addition to the impacts on wildlife from the primary pollutants, the Fish and Wildiife
Service is concerned about the effects on wildlife resulting from acid deposition (FWS,
1992). Existing acid deposition conditions in Florida were investigated during the five year
Florida Acid Deposition Study (ESE, 1986 and 1987) and the two year follow-up program
called the Florida Acid Deposition Monitoring Program (ESE, 1988 and 1989). The data
collected in these programs indicate that Florida precipitation is only about two-thirds as
acidic as precipitation across the southeastern United States and less than half as acidic as
precipitation in the midwestern and northeastern United States (ESE, 1988). There is no
evidence of a temporal trend in precipitation acidity since the late 1970s (ESE, 1989). The
Clean Air Act Amendments of 1990 require significant reductions in SO, and NO,
emissions from existing uncontrolled utility plants nationwide and some of these reductions
will occur at plants in the general vicinity of the NWA. These emission reductions will
undoubtedly improve on the already good estimated acid deposition conditions in the
NWR.

Due to the small emission increases that will be caused by the proposed project and the
resulting insignificant concentrations, increase, if any in acid deposition will be negligible.

84 - VISIBILITY IMPACTS

A visibility analysis was performed for both Power Blocks 1 and 2 in the 1992 PSD
application. No adverse increase in visibility degradation was predicted in that analysis.
Since the maximum predicted SO, and NOx impacts from Power Block 2 are predicted to
be less than the Class | significance levels, there will be little, if any incremental impact to
the area’s visibility. This approach was confirmed in conversations with FDEP staff
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10.1.5 Prevention of Significant Deterioration Permit Application
Following is a copy of the Prevention of Significant Deterioration (PSD) permit application

for Power Block 2 submitted to the DEP pursuant to requirements of the Federal Clean Air
Act.

FPC/1999 Suppleinental SCA
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Department of
Environmental Protection

DIVISION OF AIR RESOURCES MANAGEMENT

e w_ APFLICATION FOR AIR PERMIT - LONG FORM
s See Instructions for Form No. 62-210.900(1)

I. APPLICATION INFORMATION

This section of the Application for Air Permit form identifies the facility and provides general
information on the scope and purpose cf this application. This section also includes information
on the owner or authorized representative of the facility (or the responsible official in the case of
a Title V source) and the necessary statements for the applicant and professional engineer, where

- required, to sign and date for formal submittal of the Application for Air Permit to the
Department. If the application form is submitted to the Department using ELSA, this section of
the Application for Air Permit must also be submitted in hard-copy.

Identiﬁcatidinibf Facility Addressed in This Application

Enter the name of the corporation, business, governmental entity, or individual that has ownership
or control of the facility; the facility site name, if any; and the facility's physical location. If
known, also enter the facility identification number.

1. Facility Owner/Company Name: Florida Power Corporation

2. Sie Name: pneo Enargy Complex

3. Facility Identification Number: [x ] Unknown

4. Facility Location Information:
Street Address or Other Locator: County Rd 555;2.5m S of CR 640

City: Bartow County:  polk Zip Code: 33539
5. Relocatable Facility? 6. Existing Permitted Facility?
[ ]Yes [x ]No [x ] Yes [ INo

Application Processing Infor mation (DEP Use)

1. Date of Receipt cf Application:

2. Permit Number: -

3. PSD Number (if applicable):

4. Siting Number (if applicable):

DEP Form No. 62.210.900(1) - Form 12/29/98
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Owner/Authorized Representative or Responsible Official

1. Name and Title of Owner/Authorized Representative or Responsible Official:

W. Jeffrey Pardue, Dir. Environmental Services Dept.

2. 'Owner/Authorized Representative or Responsible Official Mailing Address:

Organization/Firm: Florida Power Corporation
Street Address; One Power Plaza,263-13th Ave S
City: St. Petersburg State: FL  Zip Code: 33701-5511

3. Owner/Authorized Representative or Responsible Official Telephone Numbers:

Telephone:  (727) 826-4301 Fax: (727) 826-4216

4. Owner/Authorized Representative or Responsible Official Statement:

I, the undersigned, am the owner or authorized representative* of the non-Title V
source addressed in this Application for Air Permit or the responsible official, as
defined in Rule 62-210.200, F.A.C., of the Title V source addressed in this
application, whichever is applicable. 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. I 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 any permitted
emissions unit.

%A | fefor

Signature Date

* Attach letter of authorization if not currently on file.

DEP Form No. 62.210.900(1) - Form
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Scope of Application

This Application for Air Permit addresses the following emissions unit(s) at the facility. An
Emissions Unit Information Section (a Section III of the form) must be included for each

emissions unit listed.

Permit
Emissions Unit ID Description of Emissions Unit Type

Unit # ‘i“Unit iD
iR “ --- CT-1; Power Block 2 AC1A
2R - =-= CT-2; Power Block 2 AClA

See individua! Emissions Unit (EU) sections for more detailed descriptions.

Multiple EU !Ds indicated with an asterisk (*). Regulated EU indicated with an "R".

3
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Purpose of Application and Category

Check one (except as otherwise indicated):

Category I: All Air Operation Permit Applications Subject to Processing Under

Chapter 62-213, F.A.C.

This Application for Air Permit is submitted to obtain:

[

] Initial air operation permit under Chapter 62-213, F.A.C,, for an existing facility
which is classified as a Title V source.

] Initial air operation permit under Chapter 62-213, F.A.C., for a facility which,
upon start up of one or more newly constructed or modified emissions

units addressed in this application, would become classified as a Title V source.

Current construction permit number:

] Air operation permit renewal under Chapter 62-213, F.A.C,, for a Title V source.

Operation permit to be renewed:

[ ] Air operation permit revision for a Title V source to address one or more newly
constructed or modified emissions units addressed in this application.
Current construction permit number:

Operation permit to be renewed:.

[ ] Air operation permit revision or administrative correction for a Title V source to
address one or more proposed new or modified emissions units and to be
processed concurrently with the air construction permit application. Also check
Category III.

Operation permit to be revised/corrected:

[ ] Air operation permit revision for a Title V source for reasons other than
construction or modification of an emissions unit. Give reason for the revision
e.g., to comply with a new applicable requirement or to request approval of an
"Early Reductions" proposal.

Operation permit to be revised:
Reason for revision:
4
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Category II: All Air Construction Permit Applications Subject to Processing Under
Rule 62-210.300(2)(b),F.A.C.

This Application for Air Permit is submitted to obtain:

[ ]Initial air operation permit under Rule 62-210.300(2)(b), F.A.C., for an existing
facility seeking classification as a synthetic non-Title V source.

AT

Current operation/construction permit number(s:

a

4

[ ] Renewal air operation permit under Rule 62-210.300(2)(b), F.A.C., for a synthetic
non-Title V source.

Operation permit to be renewec:

[ ] Air operation permit revision for a synthetic non-Title V source. Give reason for
revision; e.g.; to address cne or more newly constructed or modiiied emissions units.

Operation permit to be revised:

Reason for revision:

Category III: All Air Construction Permit Applications for All Facilities and
Emissions Units.

This Application for Air Permit is submitted to obtain:

[ x ] Air construction permit to construct or modify one or more emissions units within a
facility (including any facility classified as a Title V source).

Current operation permit number(s), if any:

[ . ] Air construction permit to make federally enforceable an assumed restriction on the
potential emissions of one or more existing, permitted emissions units.

Current operation permit number(s):

[ . ] Air construction permit for one or more existing, but unpermitted, emissions units.

DEP Form No. 62.210.900(1) - Form 1272018
Effective: 03-21-96 9637574 v/F 1/CONST-Al



Application Processing Fee

Check one:

[ ] Attached - Amount:

[x ]Not Applicable.

Construction/Modification Information

1. Description of Proposed Project or Alterations:

Power Block 2 consists of two nominal 165 MW Westinghouse 501F combustion turbines
{CTs), two unfired heat recovery steam generators {HRSGs), and one 170 MW steam

turbine; nominal rating of 500 MW combined cycle unit. See PSD Application. Fee
included with Site Certification Application.

2. Projected or Actual Date of Commencement of Construction :
1 Nov 1999

3. Projected Date of Completion of Construction :
1 Jul 2001

Professional Engineer Certification

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

2. Professional Engineer Mailing Address:
Organization/Firm: Golder Associates Inc.
Street Address: 6241 NW 23rd Street; Suite 500

City: Gainesvilla State: FL Zip Code: 32653
3. Professional Engineer Telephone Numbers:
Telephone: (352) 336-5600 Fax: (352) 336-6603
6
DEP Form No. 62-210.900(1) - Form 12/31/98

Effective: 03-21-96 9837576Y/F1/CONST-AI




4. Professional Engineer's 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 Bermit, 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
pollurants not regulated for an emissions unit addressed in this application, based solely
upon the materials, information and calculations submitted with this application.

If the purpose of this application is to obtain a Title V source air operation permit (check
here [ ] if so), I further certify that each emissions unit described in this Application for
Air Fermit, 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 schedule is submitted with this application.

If the purpose of this application is to obtain an air construction permit for one or more
proposed ney: or modified emissions units (check here [ X ] 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 found to be in
conformity with sound engineering principles applicable to the control of emissions of the
air pollutants characterized in this application.

If the purpose of this application is to obtain an initial air operation permit or operation
permit revisior for one or more newly constructed or modified emissions units (check here
[ ] ifso), 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.

772%/ 7 //é/ “ /2./3,./58
Signature Date

(seal) 7{

* Attach any exception to certification statement.

7
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Application Contact

1. Name and Title of Application Contact:

Scott Osbourn, Senior Environmental Specialist

2. Application Contact Mailing Address:

Organization/Firm: Florida Power Corporation

Street Address: One Power Plaza,263-13th Ave S

City: St. Petersburg

State: fL Zip Code: 33701-5511

3. Application Contact Telephone Numbers:

Telephone: (727) 826-4258

Fax: (727)826-4216

Application Comment

- This application has been submitted and will be reviewed within the Florida Power Plant Siting
Act (PPSA). See PSD Application. Power Block 1 has permit PA-92-33; PSD-FL-195A.

DEP Form No. 62-210.900(1) - Form
Effective: 03-21-96
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O. FACILITY INFORMATION
A. GENERAL FACILITY INFORMATION

Facility Location and Type

1. Facility UTM Coordinates:
Zone: 17 East (km): 414.4 ' North (km): 3073.9

2. Facility Latitude/Longitude:
Latitude (DD/MM/SS): 27 1 471 19 Longitude: (DD/MM/SS): 811 52 1 1G

3. Governmental 4. Facility Status 5. Facility Major 6. Facility SIC(s):
Facility Code: Code: Group SIC Code: 4911
0 ¢ 49

7. Facility Comment (limit to 500 characters):

Operation of Power Block 1 has recently begun. Power Block 1 is a nominal 500 MW .
combined cycle unit consisting of 2 CTs, 2 HRSG's and 1 steam turbine. The CTs fire natural
gas with distillate oil as backup. The HRSGs are unfired. This application is for the addition
of Power'Block 2, a nominal 500 MW conbined cycle application. See PSD Application.

Facility Contact

1. Name and Title of Facility Contact:
David Sorrick, Plant Manager

2. Facility Contact Mailing Address:
Organization/Firm: Hines Energy Complex
Street Address: 7700 County Road 555
City: Bartow : State: FL Zip Code: 33830

3. Facility Contact Telephone Numbers:
Telephone: (941) 519-6201 Fax:  (941) 519-6210

DEP Form No. 62.210.900(1) - Form
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Facility Regulatory Classifications

1. Small Business Stationary Source?
[ ]Yes [x ] No [ ] Unknown

2. Title V Source?
[x ]Yes [ ]No

3. Synthetic Non-Title V Source?
[ ]Yes ' [Xx ] No

4. Major Source of Pollutants Other than Hazardous Air Pollutants (HAPs)?
[ X ] Yes [ ]No

5. Synthetic Minor Source of Pollutants Other than HAPs?

[ ]Yes | [X ]No

6. Major Source of Hazardous Air Pollutants (HAPs)?
[ ]Yes [x INo

7. Synthetic Minor Source of HAPs?
[ ]Yes [x ]No

8. One or More Emissions Units Subject to NSPS?
[x ] Yes [ ]No

9. One or More Emissions Units Subject to NESHAP?
[ ]Yes [x ]No

10. Title V Source by EPA Designation?
[ ]Yes [x ]No

11. Facility Regulatory Classifications Comment (limit to 200 characters):
Applicable NSPS is 40 CFR Part 60; Subpart GG.

' 10
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B. FACILITY REGULATIONS

Rule Applicability Analvsis (Required for Category IT applications and Category 111
applications involving non Title-V sources. See Instructions.)

11
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List of Applicable Regulations (Required for Category I applications and Category III applications
involving Title-V sources. See Instructions.)

62-212.400, F.A.C.
See PSD Application

12
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C. FACILITY POLLUTANTS

Facility Pollutant Information

1. Pollutant Emitted

2. Pollutant Classification

PM
S02
NOx
co
vocC
SAM

Particulate Matter - Total
Sulfur Dioxide

Nitrogen Oxides

Carbon Monoxide

Volatile Organic Compounds
Sulfuric Acid Mist

royp oy oy oy oy

DEP Form No. 62-210.900(1) - Form
Effective: 03-21-96
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D. FACILITY POLLUTANT DETAIL INFORMATION

Facility Pollutant Detail Information:

1. Pollutant Emitted:

2. Requested Emissions Cap: (Ib/hr) (tons/yr)

3. Basis for Emissions Cap Code:

4, Faci'l'ity Pollutant Comment (limit to 400 characters):

Facility Pollutant Detail Information:

1. Pollutant Emitted:

2. Requested Emissions Cap: (Ib/hr) (tons/yr)

3. Basis for Emissions Cap Code:

4. Facility Pollutant Comment (limit to 400 characters):

14
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E. FACILITY SUPPLEMENTAL INFORMATION

Supplemental Requirements for All Applications

1. Area Map Showing Facility Location:
[ x ] Attached, Document [D: Fig. 1-1; PSD
[ ] Not Applicable [ ] Waiver Requested

2. Facility Plot Plan:
[ x~] Attached, Document ID: Fig. 2-1; PSD
[ ] Not Applicable [ ] Waiver Requested

3. Process Flow Diagramis):
[ x ] Attached, Document ID(s). _Fig. 2-2; PSD
[ ] Not Applicabie ' [ ] Waiver Requested

4. Precautions to Prevent Emissions of Unconfined Particulate Matter:
[ x ] Attached, Document ID: _PSD Appl.
[ ] Not Applicable ' [ ] Waiver Requested

5. Fugitive Emissions Ide..tification:
[ ] Attached, Document ID:
[ x“] Not Applicable [ ] Waiver Requested

6. Supplemental Information for Construction Permit Application:
[ x ] Attached, Document ID: _p3D Appl.
[ ] Not Applicable

Additional Supglemental Requirements for Category I Applications Only

7. List of Proposed Exemp! Activities:
[ ] Attached, Document ID:
[ ] Not Applicable

8. List of Equipment/Activities Regulated under Title VI:
[ ] Attached, Documeut ID: o _
[ ] Equipment/Activities Or site but Not Required to be Individually Listed
[ ] Not Applicable '

] Attached, Documsnt ID:
] Not Applicable

9. Alternative Methods of Operation:
[
[

10. Alternative Modes of Operation (Emjssions Trading):
[ ] Attached, Document IIJ:
[ ] Not Applicable

15 |
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11. Identification of Additional Applicable Requirements:
[ ] Attached, Document ID:
[ ] Not Applicable

12. Compliance Assurance Monitoring Plan:
[ ] Attached, Document ID:
[ ] Not Applicable

13. Risk Management Plan Verification:

[ ] Plan Submitted to Implementing Agency - Verification Attached
Document ID:

[ ] Planto be Submitted to Implementing Agency by Required Date

[ ] Not Applicable_

14. Compliance Report and Plan
[ ] Attached, Document ID:
[ ] Not Applicable

15. Compliance Statement (Hard-copy Required)
[ ] Attached, Document ID:
[ ] Not Applicable

16
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Emissions Unit Information Section ? of 2 CT-1 - Power Block 2

III. EMISSIONS UNIT INFORMATION

A separate Emissions Unit Information Section (including subsections A through L as required)
must be completed for each emissions unit addressed in this Application for Air Permit. If
submutting the application form in hard copy, indicate, in the space provided at the top of each
page, the number of this Emissions Unit Information Section and the total number of Emissions
Unit Information Sections submitted as part of this application. Some of the subsections
comprising the Emissions Unit Information Section of the form are intended for regulated
emissions units only. Others are intended for both regulated and unregulated emissions units.
Each subsection 1s appropriately marked. ' ‘

A. TYPE OF EMISSIONS UNIT
(Regulated and Unregulated Emissions Units)

Type of Emissions Unit»Addressed in This Section

1. Regulated or Unregulated Emissions Unit? Check one:

[ x ] 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.

2. Single Process, Group of Processes, or Fugitive Only? 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 emussions.

[ ] 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.

17
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Emissions Unit Information Section of 2 CT-1 - Power Block 2

B. GENERAL EMISSIONS UNIT INFORMATION
(Regulated and Unregulated Emissions Units)

Emissions Unit Description and Status

1. Description of Emissions Unit Addressed in This Section (limit to 60 characters):
CT-1; Power Block 2

2. Emissions Unit Identification Number: [ ] No CorrespondingID [ X ] Unknown

3. Emissions Unit Status 4. Acid Rain Unit? 5. Emissions Unit Major
Code: ¢ [X ]Yes [ ] No Group SIC Code: 49

6. Emissions Unit Comment (limit to 500 characters):

Westinghouse 501 F combustion turbine firing natural gas with distillate oil back-up.

18
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Emissions Unit Information Section _1 of _2

Emissions Unit Control Equipment Information

A.

CT-1 - Power Block 2

1. Description (limit to 200 characters):

Dry Low NOx combustion-natural gas firing

T

2. Control Device or Method Code: 25

B.

1. Description (limit to 200 characters):

Selective Catalytic Reduction (SCR) - natural gas firing

YR

2. Control Device or Method Code: . 65

C.

1. Description (limit to 200 characters):

Water Injection - distillate oil firing

2. Control Device or Method Code: 58

19
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Emissions Unit Information Section 1 of 2 - CT-1-Power Block 2

C. EMISSIONS UNIT DETAIL INFORMATION
(Regulated Emissions Units Only)

Emissions Unit Details

1. Initial Startup Date:

2. Long-term Reserve Shutdown Date:

3. Package Unit:

Manufacturer: westinghouse Model Number: gq4p
4. Generator Nameplate Rating: 165 MW
5. Incinerator Information:
Dwell Temperature: °F
Dwell Time: seconds
Incinerator Afterburner Temperature: - °F

Emissions Unit Operating Capacity

1. Maximum Heat Input Rate: 1,822 mmBtu/hr

2. Maximum Incineration Rate: lbs/hr ' tons/day

3. Maximum Process or Throughput Rate:

4. Maximum Production Rate:

5. Operating Capacity Comment (lvimit to 200 characters):

Heat input is HHV; heat input at 59 degree F turbine inlet temperature; MW nominal rating.

Emissions Unit Operating Schedule

1. Requested Maximum Operating Schedule:

hours/day | days/week
weeks/yr 8,760 hours/yr
20
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Emissions Unit Information Section _1 of 2 CT-1 - Power Block 2

D. EMISSIONS UNIT REGULATIONS
(Regulated Emissions Units Only)

Rule Applicability Analysis (Required for Category II Applications and Category III
applications involving non Title-V sources. See Instructions.)

21
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Emissions Unit Information Section ! of 2 CT-1 - Power Block 2

List of Applicable Regulations (Required for Category I applications and Category III
applications involving Title-V sources. See Instructions.)

See Attachment PB2-EU1-D
See PSD Application

22
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ATTACHMENT PB2-EU1-D

APPLICABLE REQUIREMENTS LISTING
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12/29/98
ATTACHMENT PB2-EU1-D
Applicable Requirements Listing
EMISSION UNIT ID: EU1
FDEP Rules:
Air Pollution Control-General Provisions:
62-204.800(7)(b)37. (State Only) - NSPS Subpart GG
62-204.800(7)(c) (State Only) - NSPS authority
62-204.800(7)(d)(State Only) - NSPS General Provisions
62-204.800(12) (State Only) - Acid Rain Program
62-204.800(13) (State Only) - Allowances ‘
62-204.800(14) (State Only) - Acid Rain Program Monitoring :
62-204.800(16) (State Only) - Excess Emissions (Potentially applicable over term of
permit)
Stationary Sources-General: :
62-210.650 - Circumvention; EUs with control device
62-210.700(1) - Excess Emissions;
62-210.700(4) - Excess Emissions; poor maintenance
62-210.700(6) - Excess Emissions; notification
Acid Rain: -
62-214.300 - All Acid Rain Units (Applicability)
62-214.320(1)(a),(2) - All Acid Rain Units (Application Shield)
62-214.330(1)(a)1. - Compliance Options (it 214.430)
62-214.340 - Exemptions (new units, retired units)
62-214.350(2);(3);(6) - All Acid Rain Units (Certification)
62-214.370 - All Acid Rain Units (Revisions; correction; potentially
applicable if a need arises)
62-214.430 - All Acid Rain Units (Compliance Options-if required)
Stationary Sources-Emission Standards: -
62-296.320(4)(b)(State Only) - CTs/Diesel Units
Stationary Sources-Emission Monitoring (where stack test is required):
62-297.310(1) - All Units (Test Runs-Mass Emission)
62-297.310(2)(b) - All Units (Operating Rate; other than CTs;no CT)
62-297.310(3) - All Units (Calculation ot Emission) _
62-297.310(4)(a) - All Units (Applicable Test Procedures;Sampling time)
62-297.310(4)(b) - All Units (Sample Volume)
62-297.310(4)(c) - All Units (Required Flow Rate Range-PM/H2SO4/F)
62-297.310(4)(d) - All Units (Calibration)
62-297.310(4)(e) - All Units (EPA Method 5-only)
62-297.310(5) - All Units (Determination of Process Variables)



62-297.310(6)(a)
62-297.310(6)(c)
62-297.310(6)(d)
62-297.310(6)(e)
62-297.310(6)(f)
62-297.310(6)(g)
62-297.310(7)(a)1.
62-297.310(7)(a)2.
62-297.310(7)(a)3.
62-297.310(7)(a)4.a
62-2¢ 7.310(7)(2)5.
62-297.310(7)(a)6.
62-297.310(7)(a)7.
62-297.310(7)(2)9.
62-297.310(7)(c)
62-297.310(8)

Federal Rules:

NSPS Subpart GG:
40 CFR 60.332(a)(1)
40 CFR 60.332(a)(3)

40 CFK 60.333
40 CFR 60.334
40 CFR 60.335

NSPS General Requirements:

40 CFR 60.7(a)(1)
40 CFR 6(.7(a)(2)
40 CFR 60.7(a)(3)
40 CFR 60.7(a)(4)
Cycle)

40 CFR 60.7(a)(5)
40 CFR 60.7(b)

(startup/shuidown/melfunction)

40 CFR 60.7(c)

(startup/shutdown/malfunction)

40 CFR 60.7(d)

(startup/shutdown/malfunction)

40 CFR 60.7(f)
40 CFR 60.5(a)
40 CFR 60.8(b)
40 CFR 66.8(c)
40 CFR 60.8(e)

40 CFR 60.8(f)
40 CFR 60.11(a)
40 CFR 60.11(b)

Q857376Y/FIAVP/PBIEL 1D
22608

- All Units (Permanent Test Facilities-general)
- All Units (Sampling Ports)

- All Units (Work Platforms)

- All Units (Access)

- All Units (Electrical Power)

- All Units (Equipment Support)

- Applies mainly to CTs/Diesels

- FFSG excess emissions

- Permit Renewal Test Required

- Annual Test

- PM exemption it <400 hrs/yr

- PM FFSG semi annual test required if >200 hrs/yr
- PM quarterly monitoring it >100 hrs/yr

- FDEP Notification - 15 days

- Waiver of Compliance Tests (Fuel Sampling)
- Test Reports

- NOx tor Electric Utility CTs

- NOx for Electric Utility CTs

- 502 limits

- Monitoring of Operations (Custom Monitoring for Gas)
- Test Methods

- Notification of Construction

- Notification of [nitial Start-Up

- Notification of Actual Start-Up

- Notjtication and Recordkeeping (Physical/Operational

- Notification of CEM Demonstration -
- Notification and Recordkeeping

- - Notification and Recorckeeping

- Notitication and Recordkeeping

- Notitication and Recordkeeping (maintain records-2 yrs)
- Pertormance Test Requirements

- Performance Test Notification

- Performance Tests (representative conditions)

- Provide Stack Sampling Facilities

- Test Runs

- Compliance (ref. S. 60.8 or Subpart; other than opacity)
- Compliance (opacity determined EPA Method 9)

2
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40 CFR 60.11(c)

startup/shutdown/malfunction)

40 CFR 60.11(d)
40 CFR 60.11(e)(2)
40 CFR 60:12

40 CFR 60.13(a)
40 CFR 60.13
40 CFR 60.13

(
(c)
d
40 CFR 60.13(d
(
(
(

)(1)
)(2)
40 CFR 60.13(e)
40 CFR 60.13(f)
40 CFR 60.13(h)
Acid Rain-Permits:
40 CFR 72.9(a)

40 CFR 72.9(b)

40 CFR 72.9(c)(1)

40 CFR 72.9(c)(2)

40 CFR 72.9(c)(3)(iii)
40 CFR 72.9(c)(4)

40 CFR 72.9(c)(5)

40 CFR 72.9(d)

40 CFR 72.9(e)

40 CFR 72.9(t)

40 CFR 72.9(g)

40 CFR 72.20(a)

40 CFR 72.20(b)

40 CFR 72.20(c)

40 CFR 72.21

40 CFR72.22

40 CFR 72.23

40 CFR 72.24

40 CFR 72.30(a)

40 CFR 72.30(b)(2)
40 CFR 72.30(c)

40 CFR 72.30(d)

40 CFR 72.31

40 CFR 72.32

40 CFR 72.33(b)

40 CFR 72.33(c)

40 CFR 72.33(d)
40 CFR 72.40(a)
40 CFR 72.40(b)
40 CFR 72.40(c)
40 CFR 72.40(d)
40 CFR 72.51

~ 40 CFR72.90

9837576Y/FI/\VP/PB2EL’ID
12/29/98

- Compliance (opacity; excludes

- Compliance (maintain air pollution control equip.)
- Compliance (opacity; ref. S. 60.8)
- Circumvention
- Monitoring (Appendix B; Appendix F)
- Monitoring (Opacity COMS)
- Monitoring (CEMS,; span, drift, etc.)
- Monitoring (COMS; span, system check)
- Monitoring (frequency of operation)
- Monitoring (frequency of operation)
- Monitoring (COMS; data requirements)

- Permit Requirements
- Monitoring Requirements
- 502 Allowances-hold allowances
- SO2 Allowances-violation
- SO2 Allowances-Phase I Units (listed)
- SO2 Allowances-allowances held in ATS
- SO2 Allowances-no deduction for 72.9(c)(1)(i)
- NOx Requirements
- Excess Emission Requirements
- Recordkeeping and Reporting
- Liability
- Designated Representative; required
- Designated Representative; legally binding
- Designated Representative; certification requirements
- Submissions
- Alternate Designated Representative
- Changing representatives; owners
- Certiticate of representation
- Requirements to Apply (operate)
- Requirements to Apply (Phase [1-Complete)
- Requirements to Apply (reapply betore expiration)
- Requirements to Apply (submittal requirements)
- Information Requirements; Acid Rain Applications
- Permit Application Shield
- Dispatch System ID;unit/system ID
- Dispatch System ID;1D requirements

- Dispatch System 'D;ID change

- General; compliance plan

- General; multi-unit compliance options

- General; conditional approva!

- Gerieral; termination of compliance options
- Permit Shield

- Annual Compliance Certification

3



Allowances:
40 CFR 73.33(a),(c)
40 CFR 73.35(c)(1)

Mdhitoring Part 75:
40 CFR 754

40 CFR 75.5

40 CFR 75.10(a)(1)
40 CFR 75.10(a)(2)
40 CFR 75.10(a)(3)(iii)
40 CFR 75.10(b)

40 CFR 75.10(c)

40 CFR 75.10(e)

40 CFR 75.10(f)

40 CFR 75.10(g)

40 CFR 75.11(d)

40 CFR 75.11(e)

40 CFR 75.12(a)

40 CFR 75.12(b)

40 CFR 75.13(b)
40 CFR 75.13(c)
40 CFR 75.14(c)
40 CFR 75.20(a)
Certification

40 CFR 75.20(b)
40 CFR 75.20(c)
40 CFR 75.20(d)
40 CFR 75.20(t)
40 CFR 75.21(a)
12/31/96)

40 CFR 75.21(c)
40 CFR 75.21(d)
40 CFR 75.21(e)
40 CFR 75.21(f)
40 CFR 75.22
40 CFR 75.24
40 CFR 75.30(a)(3)
40 CFR 75.30(a)(4)
40 CFR 75.30(b)
monitor

40 CFR 75.30(c)
monitor

40 CFR 75.30(d)

40 CFR 75.30(e)
40 CFR 75.31

- Authorized account representative

9837576Y/F1/WP/PB2EUID
12/29/98

- Compliance: 1D ot allowances by serial number

- Compliance Dates;
- Prohibitions

- Primary Measurement; SOZ2;
- Primary Measurement; NOx;
- Primary Measurement; COZ; O2 monitor

- Primary Measurement; Performance Requirements
- Primary Measurement; Heat Input; Appendix F

- Primary Measurement; Optional Backup Monitor
- Primary Measurement; Minimum Measurement

- Primary Measurement; Minimum Recording

- SO2 Monitoring; Gas- and Qil-fired units

- SO2 Monitoring; Gaseous tiring

- NOx Monitoring; Coal; Non-peaking oil/gas units
- NOx Monitoring; Determination ot NOx emission rate;

Appendix F

- CO2 Monitoring; Appendix G
- CO2 Monitoring; Appendix F

- Opacity Monitoring; Gas units; exemption
- Initial Certification Approval Process; Loss of

- Recertification Procedures (if recertification necessary)
- Certification Procedures (if recertification necessary)
- Recertification Backup/portable monitor

- Alternate Monitoring system

- QA/QC; CEMS; Appendix B (Suspended 7/17/95-

- QA/QC; Calibration Gases
- QA/QC; Notification of RATA

- QA/QC; Audits

- QA/QC; CEMS (Effective 7/17/96-12/31/96)

- Reference Methods

- OQut-of-Control Periods; CEMS

- General Missing Data Procedures; NOx
- General Missing Data Procedures; SO2
- General Missing Data Procedures; certitied backup

- General Missing Data Procedures; certitied backup

- General Missing Data Procedures; SO2 (optional betore

1/1/97)

- General Missing Data Procedures; bypass/multiple stacks
- Initial Missing Data Procedures (new/re-certitied CMS)



2';}}_ ,i;.;

40 CFR 75.32
40 CFR 75.33
40 CFR 75.36
40 CFR 75.40
40 CFR 7541
40 CFR 75.42
40 CFR 75.43
40 CFR 75.44
40 CFR 7545
40 CFR 75.46
40 CFR 75.47
40 CFR 75.48
40 CFR 75.53
40 CFR 75.54(a)
40 CFR 75.54(b)
40 CFR 75.54(c)
40 CFR 75.54(d)
40 CFR 75.54(e)
40 CFR 75.54(f)
40 CFR 75.55(c)
40 CFR 75.55(e)
40 CFR 75.56
40 CFR 75.60
40 CFR 75.61
40 CFR 75.62
40 CFR 75.63
40 CFR 75.64(a)
40 CFR 75.64(b)
statement

40 CFR 75.64(c)
40 CFR 75.64(d)
40 CFR 75.66
Appendix A-1
Appendix A-2.
Appendix A-3.
Appendix A-4.
Appendix A-5.
Appendix A-6.
Appendix A-7.
Appendix B
Appendix C-1.
Appendix C-2.
Appendix D
Appendix F
Appendix H

e I et T

Q837576Y/FINVPIPB2EL 1D
12:29/93

- Monitoring Data Availability for Missing Data

- Standard Missing Data Procedures

- Missing Data for Heat Input

- Alternate Monitoring Systems-General

- Alternate Monitoring Systems-Precision Criteria

- Alternate Monitoring Systems-Reliability Criteria

- Alternate Monitoring Systems-Accessability Criteria

- Alternate Monitoring Systems-Timeliness Criteria

- Alternate Monitoring Systems-Daily QA

- Alternate Monitoring Systems-Missing data

- Alternate Monitoring Systems-Criteria for Class

- Alternate Monitoring Systems-Petition

- Monitoring Plan ; revisions

- Recordkeeping-general

- Recordkeeping-operating parameter

- Recordkeeping-502 -

- Recordkeeping-NOx

- Recordkeeping-CO2

- Recordkeeping-Opacity

- General Recordkeeping (Specitic Situations)

- General Recordkeeping (Specitic Situations)

- Certification; QA/QC Provisions

- Reporting Requirements-General

- Reporting Requirements-Notitication cert/recertification
- Reporting Requirements-Monitoring Plan

- Reporting Requirements-Certification/Recertification
- Reporting Requirements-Quarterly reports; submission
- Reporting Requirements-Quarterly reports; DR

- Rep. Req.; Quarterly reports; Compliance Certification
- Rep. Req.; Quarterly reports; Electronic format
- Petitions to the Administrator (if required)
- Installation and Measurement Locations
- Equipment Specifications
- Performance Specitications
- Data Handling and Acquisition Systems
- Calibration Gases
- Certification Tests and Procedures
- Calculations
- QA/QC Procedures
- Missing Data; SO2/NOx for controlled sources
- Missing Data; Load-Based Procedure; NOx & flow
- Optional SO2; Oil-/gas-fired units
- Conversion Procedures
- Traceability Protocol

Acid Rain Program-Excess Emissions (these are future requirements):

40 CFR77.3

- Otfset Plans (future)



9857576Y/F I \NWP/PB2EL 1D
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40 CFR 77.5(b) - Deductions of Allowances (future)
40 CFR 77.6 - Excess Emissions Penalties (SO2 and NOx;future)
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Emissions Unit Information Section ! of 2 - CT-1 - Power Block 2

E. EMISSION POINT (STACK/VENT) INFORMATION
(Regulated Emissions Units Only)

Emission Point Description and Type

1. Identification of Point on Plot Plan or Flow Diagram:
Fig 2-1

2. Emission Point Type Code:

[x ]1 [ ]2 [ 13 [ 14

3. Descniptions of Emissions Points Comprising thxs Emussions Unit for VE Trackmg (limat
to 100 characters per point):

Exhausts through a single stack.

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

S. Discharge Type Code:

[ 1D [ ]F [ ]H [ 1P
[ IR [x]V [ W
6. Stack Height: 125 feet
7. Exit Diameter: 19 feet
8. Exit Temperature: 206 °F
23
DEP Form No. 62-210.900(1) - Form - 12720/98

Effective: 03-21-96 9837576Y/F1/CONST-EU




_Source Information Section ! of _2 - CT-1 - Power Block 2

9. Actual Volumetric Flow Rate: 1,035,668 acfm
10. Percent Water Vapor: %
11. Maximum Dry Standard Flow Rate: dscfm
12. Nonstack Emission Point Height: feet

13. Emission Point UTM Coordinates:

Zone: 17 East (km): 4144 North (km): 3073.8

14, Emission Point Comment (limit to 200 characters):

Temperature and flow for natural gas at 59 degrees turbine inlet; See Tables 2-1 and 2-2
in PSD application.

| 24 .
DEP Form No. 62-210.900(1) - Form 12/29/98
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Emissions Unit Information Section 1 of 2 - CT-1 - Power Block 2

F. SEGMENT (PROCESS/FUEL) INFORMATION
(Regulated and Unregulated Emissions Units)

<y 2
Segment Description and Rate: Segment oof

1. Segment Description (Process/Fuel Type and Associated Operating Method/Mode)
(limit to 500 characters):

Natural Gas

2. Source Classiﬁcation Code (SCC):

2-01-002-01

3. SCC Units:
Million Cubic Feet
4. Maximum Hourly Rate: 5. Maximum Annual Rate:
1.85 _ 15,201
6. Estimated Annual Activity Factor:
7. Maximum Percent Sulfur: 8. Maximum Percent Ash:
9. Million Btu per SCC Unit:
1,050

10. Segment Comment (limit to 200 characters):

Based on 1,050 BTU/CF (HHV); maximum hourly at 32 degrees F; annual at 59 degrees F;
turbine inlet temperatures.

25
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Emissions Unit Information Section 1 of 2- CT-1 - Power Block 2

Segment Description and Rate: Segment 2 of 2

1. Segment Description (Process/Fuel Type and Associated Operating Method/Mode)
(limit to 500 characters):

Distillate Fuel Oil

. awmp

2. Source Classification Code (SCC): 2.01-001-01

3. SCC Units: 1,000 Gallons Used

4. Maximum Hourly Rate: 5. Maximum Annual Rate:
154 6,881

6. Estimated Annual Activity Factor:

7. Maximum Percent Sulfur: 8. Maximum Percent Ash:
0.05

9. Million Btu per SCC Unit: .
: 129

10. Segment Comment (limit to 200 characters):

BTU based on HHV of 129 MMBtu/1,000 gallons. Aggregate fuel usage of 13,7€2,806
gallons per year requested for Power Block 2.

26
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Emissions Unit Information Section of 2 CT-1-Power Block 2

G. EMISSIONS UNIT POLLUTANTS
(Regulated and Unregulated Emissions Units)

1. Pollutant Emitted 2. Primary Control 3. Secondary Control 4. Pollutant
Device Code Device Code Regulatory Code
PM ' EL
SOz EL
NOx : 026 065 EL
Cco EL
voc EL
SAM El
27
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CT-1 - Power Block 2
Particulate Matter - Total

Emissions Unit Information Section 1 of 2

H. EMISSIONS UNIT POLLUTANT DETAIL INFORMATION
(Regulated Emissions Units Only - Emissions Limited Pollutants Only)

Pollutant Detail Information:

1. Pollutant Emitted: pPM

2. Total Percent Efficiency of Control: %

3. Potential Emissions: 46 lb/hour 49 tons/year

4. Synthetically Limited? [ ] Yes [x ] No

5. Range of Estimated Fugitive/Other Emissions:

[ 11 [ ]2 [ 13 to tons/yr

6.  Emission Factor:

Reference: Westinghouse, 1998

Lo

7. Emissions Method Code:

( ]0 (11 [x ]2 [ 13 [ 14 [ 15

8. Calculaticr of Ewissions (limit to 600 characters):

See Section 2.0 in PSD Application

9. Pollutant Potential/Estimated Emissions Comment (limit to 200 characters):

Max Ib/hr for oil firing at 22 degrees F turbine inlet; TPY at 59 degree F turbine inlet with 8,260
hrs/yr-gas; equivalent of 500 hrs/yr/CT-oil.

28
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CT-1 - Power Block 2

Emissions Unit Information Section 1 of 2 Particulate Matter - Total
Allowable Emissions (Pollutant identified on front page)

A . ‘ .

1. Basis for Allowable Emissions Code:

OTHER
2. Future Effective Date of Allowable Emissions:
3. Requested Allowable Emissions and Units:
10 percent Opacity
4. Equivalent Allowable Emissions: 9.8 lb/hour 40.7 tons/year

5. Method of Compliance (limit to 60 characters):
EPA Method 9

6. Pollutant Allowable Emissions Comment (Desc. of Related Operating Method/Mode)
(limut to 200 characters): ‘

Gas Firing: b/hr at 32 degree F turbine inlet; TPY for 8,760 hrs/yr at 59 degree F turbine
inlet.

1. Basis for Allowable Emissions Code: OTHER

2. Future Effective Date of Allowable Emissions:

3. Requested Allowable Emissions and Units:

20 percent Opacity

4. Equivalent Allowable Emissions: 46 lb/hour 11.5 tons/year

5. Method of Compliance (limit to 60 characters):
EPA Method 9

6. Pollutant Allowable Emissions Comment (Desc. of Related Operating Method/Mode)
(limit to 200 characters):

Oil firing: Ib/hr at 22 degree F turbine inlet; TPY equivalent of 500 hrs/yr/CT-oil at 59
degrees F turbine inlet.

29 :
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CT-1 - Power Block 2
Emissions Unit Information Section 1 of 2° Sulfur Dioxide

H. EMISSIONS UNIT POLLUTANT DETAIL INFORMATION
(Regulated Emissions Units Only - Emissions Limited Pollutants Only)

Pollutant Detail Information:

1. Pollutant Emitted: s02

2. Total Percent Efficiency of Control; - %

3. Potential Emissions: 104 Ib/hour 46.5 tons/year

4. Synthetically Limited? [ ] Yes  [X ] No

5. Range of Estimated Fugitive/Other Emissions:

[ 11 [ 12 [ 13 to tons/yr

6. Emission Factor:

"~ Reference: Westinghouse, 1998

| 7. Emissions Method Code:

[ jo [ 11 [x12 [ 13 [ 14 [ 15

8. Calculation of Emissions (limit to 600 characters):

See Section 2.0 in PSD Application

9. Pollutant Potential/Estimated Emissions Comment (limit to 200 characters):

Max Ib/hr for oil firing at 22 degree F turbine inlet; TPY at 59 degree F turbine inlet; TPY at 59
degree F turbine inlet with 8,260 hrs/yr-gas; equivalent of 500 hrs/yr/CT-oil.

28 \
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Y Y

CT-1 - Power Block 2
Emissions Unit Information Section 1 of 2 - Sulfur Dioxide
Allowable Emissions (Pollutant identified on front page) '

A.

1. Basis for Allowable Emissions Code:
OTHER

2. Future Effective Date of Allowable Emissions:

3. Requested Allowable Emissions and Units:

Pipeline Gas

4. Equivalent Allowable Emissions: 6 lb/hour 241 tons/year

5. Method of Compliance (limit to 60 characters):

Fuel Sampling - Vendor

6. Pollutant Allowable Emissions Comment (Desc. of Related Operating Method/Mode)
(limit to 200 characters): : _

Gas Firing: Ib/hr at 32 degree F turbine inlet; TPY for 8,760 hrs/yr at 59 degree F turbine
inlet.

1. Basis for Allowable Emissions Code: OTHER

2. Future Effective Date of Allowable Emissions:

3. Requested Allowable Emissions and Units:

0.05 % Sulfur Qil

4. Equivalent Allowable Emissions: 104 lb/hour 23.75 tons/year

5. Method of Compliance (limit to 60 characters):
Fuel Sampling - Vendor

.6. Pollutant Allowable Emissions Comment (Desc. of Related Operating Method/Mode)
(limit to 200 characters):

Qil Firing: Ib/hr at 22 degree F turbine inlet; TPY equivalent of 500 hrs/yr/CT-oil at 59
degrees F turbine inlet,

: 29
DEP Form No. 62-210.900(1) - Form 12/31/98

Effective: 03-21-96 9837576Y/F1/CONST-EU1PA2



CT-1 - Power Block 2

Emissions Unit Information Section ! of 2- Nitrogen Oxides

H. EMISSIONS UNIT POLLUTANT DETAIL INFORMATION
(Regulated Emissions Units Only - Emissions Limited Pollutants Only)

Pollutant Detail Information:

1. Pollutant Emitted: NOx

38}

. Total Percent Efficiency of Control: %

. Potential Emissions: 332 Ib/hour 249.5 tons/year

(8]

. Synthetically Limited? [ ] Yes [x ] No

H

. Range 6f Estimated Fugitive/Other Emissions:

|9, ]

[ ]1 [ ]2 [ 13 to tons/yr

6. Emission Factor:

Reference: Westinghouse, 1998

7. Emissions Method Code:

[ 10 [ 11 [x]2 [ 13 [ 14 [ 15

8. Calculation of Emissions (limit to 600 characters):

Maximurn Ib/hour based on oil;ﬁring. Does not include provision for fuel-bound nitrogen
(FBN). An allowance up to 0.03 percent FBN is requested. See Section 2.0 in PSD
Application.

9. Pollutant Potential/Estimated Emissions Comment (limit to 200 characters):

Max Ib/hr for oil firing at 22 degree F turbine inlet; TPY at 59 degree F turbine inlet with 8,260
hrsiyhr-gas; equivalent of 500 hrs/yriCT-oil.

28 .
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Cf-1 - Power Block 2

Emissions Unit Information Section 1 of z Nitrogen Oxides
Allowable Emissions (Pollutant identified on front page)
A.

1. Basis for Allowable Emissions Code:
OTHER

2. Future Effective Date of Allowable Emissions:

3. Requested Allowable Emissions and Units:
45 Ib/hr

4. Equivalent Allowable Emissions: 45 Ib/hour 184 tons/year

5. Method of Compliance (limit to 60 characters):
CEM; Part 75; 24-hour Block average

6. Pollutant Allowable Emissions Comment (Desc. of Related Operating Method/Mode)
(limit to 200 characters): '

Gas Firing: Ib/hr at 32 degree F turbine inlet; TPY for 8,760 hrs/yr at 59 degree F turbine
inlet.

1. Basis for Allowable Emissions Code: OTHER

2. Future Effective Date of Allowable Emissions:

3. Requested Allowable Emissions and Units:
332 Ib/hr

4. Equivalent Allowable Emissions: 332 Ib/hour 75.75 tons/year

5. Method of Compliance (limit to 60 characters):
CEM; Part 75

6. Pollutant Allowable Emissions Comment (Desc. of Related Operating Method/Mode)
(limit to 200 characters):

Oil Firing: Ib/hr at 22 degree F turbine inlet; TPY equivalent of 500 hrs/yr/CT-oil at 59
degrees F turbine inlet.
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CT-1 - Power Block 2

Emissions Unit Information Section ! of 2" Carbon Monoxide

H. EMISSIONS UNIT POLLUTANT DETAIL INFORMATION
(Regulated Emissions Units Only - Emissions Limited Pollutants Only)

Pollutant Detail Information:

1. Pollutant Emitted: coO

2. Total Percent Efficiency of Control: Y%

3. Potential Emissions: 113 lb/hour 378 tons/year

4. Synthetically Limited? [ ] Yes [X ] No

5. ﬁange of Estimated Fugitive/Other Emissions:

[, 11 [ 12 [ 13 to tons/yr

6. Emission Factor:

Reference: Westinghouse, 1998

7. Emissions Method Code:

......

[ Jo [ 11 [x12 [ 13 [ 14 [ 15

8. Calculation of Emissions (limit to 600 characters):

See Section 2.0 in PSD Application

9. Pollutant Potential/Estimated Emissions Comment (limit to 200 chéraCters):

Max Ib/hr for oil firing at 22 degree F turbine inlet; TPY at 59 degree F turbine inlet with 8,260
hrs/yr-gas; equivalent of 500 hrs/yr/CT-oil.

28
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CT-1 - Power Block 2

2. Carbon Monoxide

Emissions Unit Information Section 1 of
Allowable Emissions (Pollutant identified on front page)
A.

1. Basis for Allowable Emissions Code:
OTHER

2. Future Effective Date of Allowable Emissions:

3. Requested Allowable Emissions and Units:
91 Ib/hr

4. Equivalent Allowable Emissions: 91 Ib/hour 377 tons/year

5. Method of Compliance (limit to 60 characters):
EPA Method 10

6. Pollutant Allowable Emissions Comment (Desc. of Related Operating Method/Mode)
(hmit to 200 characters):

Gas Firing: Ib/hr at 32 degree F turbine inlet; TPY for 8,760 hrs/yr at 59 degree F turbine
inlet.

| 1. Basis for Allowable Emissions Code: grhER

2. Future Effective Date of Allowable Emissions:

3. Requested Allowable Emissions and Units:
113 b/hr

4. Equivalent Allowable Emissions: _ 113 Ib/hour 23 tons/year

5. Method of Compliance (limit to 60 characters):
EPA Method 10

6. Pollutant Allowable Emissions Comment (Desc. of Related Operating Method/Mode)
(limit to 200 characters):

Oil Firing: Ib/hr at 22 degree F turbine inlet; TPY equivalent of 500 hrs/yr/CT-oil at 59
degrees F turbine inlet.
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CT-1 - Power Block 2
Emissions Unit Information Section 1 of 2° Volatile Organic Compounds

H. EMISSIONS UNIT POLLUTANT DETAIL INFORMATION
(Regulated Emissions Units Only - Emissions Limited Pollutants Only)

Pollutant Detail Information:

[—

. Pollutant Emitted: voc

[0

..Total Percent Efficiency of Control: %

W)

. Potential Emissions: : 24 lb/hour 71.6 tons/year

4. Synthetically Limited? [ ] Yes [x ] No

W

Range of Estimated Fugitive/Other Emissions:

[ 11 [ ]2 [ 13 to tons/yr

6. Emission Factor:

Reference: Westinghouse, 1998

7. Emissions Method Code:
[ 10 [ 11 [x ]2 [ 13 [ 14 [ 15
8. Calculation of Emissions (limit to 600 characters):

See Section 2:0 in PSD Application

9. Pollutant Potential/Estimated Emissions Comment (limit to 200 characters):

Max Ib/hr for oil firing at 22 degree F turbine inlet; TPY at 59 degree F turbine inlet with 8,260
hrslyr-gas; equivalent of 500 hrs/yr/CT-oil.

28 '
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CT-1 - Power Block 2

Emissions Unit Information Section 1 of 2. Volatile Organic Compounds
Allowable Emissions (Pollutant identified on front page) '
A.

1. Basis for Allowable Emissions Code:
OTHER

2. Future Effective Date of Allowable Emissions:

3. Requested Allowable Emissions and Units:
17 Ib/hr

4. Equivalent Allowable Emissions: 17 Ib/hour 70 tons/year

5. Method of Compliance (limit to 60 characters):
EPA Method 25A

6. Pollutant Allowable Emissions Comment (Desc. of Related Operating Method/Mode)
(limit to 200 characters): S

Gas Firing: Ib/hr at 32 degree F turbine inlet; TPY for 8,760 hrs/yr at 59 degree F turbine
inlet.

1. Basis for Allowable Emissions Code: OTHER

2. Future Effective Date of Allowable Emissions:

3. Requested Allowable Emissions and Units:
24 Ib/hr

4. Equivalent Allowable Emissions: 24 Ib/hour 5.5 tons/year

5. Method of Compliance (limit to 60 characters):
EPA Method 25A

6. Pollutant Allowable Emissions Comment (Desc. of Related Operating Method/Mode)
(limit to 200 characters):

Oil Firing: Ib/hr at 22 degree F turbine inlet; TPY equivalent of 500 hrs/yr/CT-oil at 5§9
degrees F turbine inlet.
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DEP Form No. 62-210.900(1) - Form 12/31/98

Effective: 03-21-96 9837576Y/F1/CONST-EU1PAS



Emissions Unit Information Section ! of 2°

CT-1 - Power Block 2
Sulfuric Acid Mist

H. EMISSIONS UNIT POLLUTANT DETAIL INFORMATION
(Regulated Emissions Units Only - Emissions Limited Poliutants Only)

Pollutant Detail Information:

1. Pollutant Emitted: SAM

2, Total Percent Efficiency of Control: %
3 Potential Emissions: 10 Ib/hour 4.77 tons/year
—; Synthetically Limited? [ ] Yes [ ] No
5. Range of Estimated Fugitive/Other Emissions:
[ ]! [ 12 [ 13 to tons/yr
6. Esmission Factor: ' 6.5 % SO2
Reference: Golder, 1998
7. Emissions Method Code:
L0 0 (x)2 [ 15

14 [ 15

8. Calculation of Emissions (limit to 600 characters):

Emission Factor is converted to SAM. See Section 2.0 in PSD Application

hrs/yr-gas; equivalent of 500 hrs/yr/CT-oil.

9. Pollutant Potential/Estimated Emissions Comment (limit to 200 characters):

Max Ib/hr for oil firing at 22 degree F turbine inlet; TPY at 59 degree F turbine inlet with 8,260

- 28
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CT-1 - Power Block 2

Emissions Unit Information Section 1 of 2 Sulfuric Acid Mist
Allowable Emissions (Pollutant identified on front page) ;

A.

1. Basis for Allowable Emissions Code:

OTHER
2. Future Effective Date of Allowable Emissions:
3. Requested Allowable Emissions and Units:
Pipeline Gas
4. Equivalent Allowable Emissions: 0.6 lb/hour 2.4 tons/year

5. Method of Compliance (limit to 60 characters):

Fuel Sampling - Vendor

6. Pollutani Allowable Emissions Comment (Desc. of Related Operating Method/Mode)
(limit to 200 characters):

Gas Firing: Ib/hr at 32 degree F turbine inlet; TPY for 8,760 hrs/yr at 59 degree F turbine
inlet.

1. Basis for Allowable Emissions Code: OTHER

o

Future Effective Date of Allowable Emissions:

3. Requested Allowable Emissions and Units:
0.0: % Sulfur ol '

4. Equivalent Allowable Emissions: 10 Ib/hour 2.25 tons/year

5. Method of Compliance (limit to 60 characters):
Fuel Sampling - Vendor

6. Pollutant Allowable Emissions Comment (Desc. of Related Operating Method/Mode)
(limit to 200 characters):

Oil Firing: Ib/hr at 22 degree F turbine inlet; TPY equivalent of 500 hrs/yr/CT-oil at 59
degrees F turbine inlet.
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Emissions Unit Information Section ! of 2 CT-1 - Power Block 2

I. VISIBLE EMISSIONS INFORMATION
(Regulated Emissions Units Only)

Visible Emissions Limitations: Visible Emissions Limitation 1 of 3

1.

Visible Emissions Subtype: VE10

2 Basis for Allowable Opacity: [ ]JRule [x ] Other
3 Requested Allowable Opacity
Normal Conditions: 10 % Exceptional Conditions: %
Maximum Period of Excess Opacity Allowed: min/hour
4. Method of Compliance:
EPA Method 9
5.

Visible Emissions' Comment (limit to 200 characters):
Gas Firing ' '

Visible Emissions Limitations: Visible Emissions Limitation _ 2 of _3

1.

Visible Emissions Subtype: VE20

2. Basis for Allowable Opacity: [ ] Rule [Xx ] Other
3. Requested Allowable Opacity
Normal Conditions: 20 % Exceptional Conditions: %
Maximum Period of Excess Opacity Allowed: min/hour
4. Method of Com'pliance-:
' EPA Method 9
5. Visible Emissions Comment (limit to 200 characters):

Qil Firing

DEP Form No. 62-210.900(1) - Form
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Emissions Unit Information Section 1 of 2 CT-1-Power Block 2

I. VISIBLE EMISSIONS INFORMATION
(Regulated Emissions Units Only)

Visible Emissions Limitations: Visible Emissions Limitation 3 of 3

1.  Visible Emissions Subtype: VE99

2.  Basis for Allowable Opacity: [x ] Rule [ ] Other

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

4.  Method of Compliance:

None

5. Visible Emissions Comment (limit to 200 characters):
FDEP Rule 62-210.700(2); allowed for 2 hours (120 minutes) per 24 hours for startup,
shutdown and malfunction.

Visible Emissions Limitations: Visible Emissions Limitation of

1. Visible Emissions Subtype: |

2. Basis for Allowable Opacity: [ ] Rule [ ] Other

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

4.  Method of Comphance:

5. Visible Emissions Comment (limit to 200 characters):
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1 2 CT-1 - Power Block 2

Emissions Unit Information Section of

J. CONTINUOUS MONITOR INFORMATION
(Pegulated Emissions Units Only)

Coutinuous Monitoring System Continuous Monitor 1 of 2

1. Parameter Code: gp 2. Pollutant(s): _ NOx

- 3. CMS Requiremént: {x JRule [ ] Other

- 4. Monitor Information: )
Monitor Manufacturer: Vot Yet Determined
Model Number: Serial Number:

5. Installation Date:

6. Performance Specification Test Date:

7. Continuous Monitor Comment (limit to 200 characters):

NCx CEM required by 40 CFR Part 75. A carbon dioxide or oxygen monitor will be
included.

Continuous Monitoring System Continuous Monitor 2 of 2

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

3. CMS Requirement: [X JRule [ ] Other

4. Monitor Information: )
Monitor Manufacturer: Westinghouse
Model Number: Serial Number:

5. Installation Date:

6. Performance Specification Test Daté:

7. Continuous Monitor Comment (limit to 200 characters):

Parameter Code: WTF. Required by 40 CFR 60; Subpart GG; S.60.334; oil firing.
Request NOx CEM in lieu of WTF monitoring.
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Emissions Unit Information Section ! of 2 CT-1 - Power Block 2

K. PREVENTION OF SIGNIFICANT DETERIORATION (PSD) INCREMENT
TRACKING INFORMATION
(Regulated and Unregulated Emissions Units)

PSD Increment Consumption Determination

1. Increment Consuming for Particulate Matter or Sulfur Dioxide?

If the emissions unit addressed in this section emits particulate matter or sulfur dioxide,
answer the following series of questions to make a preliminary determination as to
whether or not the emissions unit consumes PSD increment for particulate matter or
sulfur dioxide. Check the first statement, if any, that applies and skip remaining
statements.

[x ] The emissions unit is undergoing PSD review as part of this application, or has
undergone PSD review previously, for particulate matter or sulfur dioxide. If
SO, emissions unit consumes increment.

[ 1 The facility addressed in this application is classified as an EPA major
source pursuant to paragraph (c) of the definition of "major source of air
pollution" in Chapter 62-213, F. A.C., and the emissions unit addressed in this
section commenced (or will commence) construction after January 6, 1975. If so,
baseline emissions are zero, and the emissions unit consumes increment.

[ 1 The facility addressed in this application is classified as an EPA major source and
the emissions unit began initial operation after January 6, 1975, but before
December 27, 1977. If so, baseline emissions are zero, and the emissions unit
consumes increment.

[ ] For any facility, the emissions unit began (or will begin) initial operation after
December 27, 1977. If so, baseline emissions are zero, and emissions unit
consumes increment.

[ 1 None of the above apply. If so, the baseline emissions of the emissiox:s unit are
nonzero. In such case, additional analysis, beyond the scope of this application, is
needed to determine whether changes in emissions have occurred (or will occur)
after the baseline date that may consume or expand increment.
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Emissions Unit Information Section 1 of 2 : CT-1 - Power Block 2

" 2. Increment Consuming for Nitrogen Dioxide?

If the emissions unit addressed in this section emits nitrogen oxides, answer the

following series of questions to make a preliminary determination as to whether or not

the emissions unit consumes PSD increment for nitrogen dioxide. Check first
statement, if any, that applies and skip remaining statements.

[Xx ] The emissions unit addressed in this section is undergoing PSD review as part
of this application, or has undergone PSD review previously, for nitrogen
dioxide. If so, emissions unit consumes increment.

[ 1 The facility addressed in this application is classified as an EPA major
source pursuant to paragraph (c) of the definition of "major source of air
pollution” in Chapter 62-213, F.A.C., and the emissions unit addressed in this
section commenced (or will commence) construction after February 8, 1988.
If so, baseline emissions are zero, and the source consumes increment.

[ ] The facility addressed in this application is classified as an EPA major
source and the emissions unit began initial operation after February 8, 1988, but
befcre March 28, 1988. If so, baseline emissions are zero, and the source
consumes increment.

[ ] For any facility, the emissions unit began (or will begin) initial operation after
March 28, 1988. If so, baseline emissions are zero, and the emuissions unit
consumes increment.

[ ] None of the above apply. If so, baseline emissions of the emissions unit are
nonzero. In such case, additional analysis, beyond the scope of this application, is
needed to determine whether changes in emissions have occurred (or will occur)
after the baseline date that may consume or expand increment.

3. Increment Consuming/Expanding Code:

PM [x ]C [ JE [ 1] Unknown

SOz [x]C [ JE [ ] Unknown

NO2 - - [x 1C [ JE [ ] Unknown

4.  Baseline Emissions:

PM Ib/hour tons/year

SO2 Ib/hour tons/year

NO2 tons/year

5. PSD Comment (limit to 200 characters):
See PSD Application

DEP Form No. 62-210.900(1) - Form
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TR

Emissions Unit Information Section 1 of 2

CT-1 - Power Block 2

L. EMISSIONS UNIT SUPPLEMENTAL INFORMATION
(Regulated Emissions Units Only)

Supplemental Requirements for All Applications

1.  Process Flow Diagram

[x ] Attached, Document ID: Fiqg 2-2

[ ] Not Applicable [ ] Waiver Requested
2. Fuel Analysis or Specification

[ x ] Attached, Document ID: Tab 24

[ ] Not Applicable [ ] Waiver Requested
3. Detailed Description of Control Equipment

[ x ] Attached, Document ID: Sec. 4.0

[ ] Not Applicable [ ] Waiver Requested
4.  Description of Stack Sampling Facilities

[x ] Attached, Document ID: PSD Appl.

[ ] Not Applicable [ ] Waiver Requested
5. Compliance Test Report

[ ] Attached, Document ID: [x ] Not Applicable

[ 1 Previously Submitted, Date:
6.  Procedures for Startup and Shutdown

[ ] Attached, Document ID: [x ] Not Applicable
7.  Operation and Maintenance Plan

[ 1 Attached, Document ID: [x ] Not Applicable
8. Supplemental Information for Construction Permit Application

[x ] Attached, Document ID: PSD Appl. [ ] Not Applicable
9. Other Information Required by Rule or Statute

[x ] .Attached, Document ID: PSD Appl. [ ] Not Applicable
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Emissions Unit Information Section 1 of

Additional Supplemental Requirements for Category I Applications Onlv

10.  Alternative Methods of Operation

[ ] Attached, Document ID: [ ] Not Applicable

11.  Alternative Modes of Operation (Emissions Trading)

[ ] Attached, Document ID: [ ] Not Applicable

12.  Identification of Additional Applicable Requirements

[ ] Attached, Document ID: [ ] Not Applicable

13.  Compliance Assurance Monitoring Plan

[ ] Attached, Document ID: [ ] Not Applicable

14, Acid Rain Permit Application (Hard Copy Required)

[ '] Acid Rain Part - Phase IT (Form No. 62-210.900(1)(a))
Attached, Document ID:

[ ] Repowering Extension Plan (Form No. 62-210.900(1)(aj1.)
Attached, Document ID:

[ 1 New Unit Exemption (Form No. 62-210.900(1)(a)2.)
Attached, Document II):

[ ] Retired Unit Exemption (Ferm No. 62-210.900(1)(a)3.)
Attached, Document ID:

[ ] Not Applicable
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Emissions Unit Information Section 2 of 2 CT-2 - Power Block 2

IO. EMISSIONS UNIT INFORMATION

A separate Emissions Unit Information Section (including subsections A through L as required)
must be completed for each emissions unit addressed in this Application for Air Permut. If
submitting the application form in hard copy, indicate, in the space provided at the top of each
page, the number of this Emissions Unit Information Section and the total number of Emissions
Unit Information Sections submitted as part of this application. Some of the subsections
comprising the Emissions Unit Information Section of the form are intended for regulated
emissions units only. Others are intended for both regulated and unregulated emissions units.
Each subsection is appropriately marked.

A. TYPE OF EMISSIONS UNIT
(Regulated and Unregulated Emissions Units)

Type of Emissions Unit Addressed in This Section

1. Regulated or Unregulated Emissions Unit? Check one:

[ x ] 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.

2. Single Process, Group of Processes, or Fugitive Only? 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.

[ ] 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.
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Emissions Unit Information Section 2 of 2 i CT-2 - Power Block 2

B. GENERAL EMISSIONS UNIT INFORMATION
(Regulated and Unregulated Emissions Units)

Emissions Unit Description and Status

1. Description of Emissions Unit Addressed in This Section (limit to 60 characters):
CT-2; Power Block 2

2. Emissions Unit Identification Number: [ ] No Corresponding ID [ X ] Unknown

3. Emissions Unit Status 4. Acid Rain Unit? 5. Emissions Unit Major
Code: ¢ [X ]Yes [ ] No Group SIC Code: 49

6. Emissions Unit Comment (limit to 500 characters):

Westinghouse 501 F combustion turbine firing natural gas with distillate oil back-up.
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Emissions Unit Information Section _2 of _2

Emissions Unit Control Equipment Information

A.

CT-2 - Power Biock 2

1. Description (limit to 200 characters):

Dry Low NOx combustion-natural gas firing

2. Control Device or Method Code: 25

B.

1. Description (limit to 200 characters):

Selective Catalytic Reduction (SCR) - natural gas firing

2. Control Device or Method Code: 65

C.

1. Description (limit to 200 characters):

Water Injection - distillate oil firing

2. Control Device or Method Code: g

' 19
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Emissions Unit Information Section 2 of 2

CT-2 - Power Block 2

C. EMISSIONS UNIT DETAIL INFORMATION
(Regulated Emissions Units Only)

Emissions Unit Details

1. Inttial Startup Date:

2. Long-term Reserve Shutdown Date:

3. Package Unit:
Manufacturer: westinghouse Model Number: go4f

4. Generator Nameplate Rating;: 165 MW

5. Incinerator Information:

Dwell Temperature: °F
Dwell Time: seconds
Incinerator Afterburner Temperature: °F

Emissions Unit Operating Capacity |

1. Maximum Heat Input Rate: 1,822 mmBtu/hr

2. Maximum Incineration Rate: lbs/hr tons/day

3. Maximum Process or Throughput Rate:

4. Maximum Production Rate:

5. Operating Capacity Comment (limit to 200 characters):

Heat input is HHV; heat input at 59 degree F turbine inlet temperature; MW nominal rating.

Emissions Unit Operating Schedule

1. Requested Maximum Operating Schedule:

hours/day days/week
weeks/yr 8,760 hours/yr
20
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Emissions Unit Information Section _2 of 2 CT-2 - Power Block 2

D. EMISSIONS UNIT REGULATIONS
(Regulated Emissions Units Only)

Rule Applicability Analysis (Required for Category II Applications and Category III
applications involving non Title-V sources. See Instructions.)
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. Emisstons Unit Information Section 2 of 2 CT-2 - Power Block 2

L.ist of Applicable Regulations (Required for Category I applications and Category III

applications involving Title-V sources. See Instructions.)

See Attachment PB2-EU1-D
See PSD Application
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Emissions Unit Information Section 2 of 2 ) CT-2 - Power Block 2

E. EMISSION POINT (STACK/VENT) INFORMATION
(Regulated Emissions Units Only)

Emission Point Description and Type

1. Identification of Point on Plot Plan or Flow Diagram:
Fig 21

2. Emission Point Type Code:

[x ]1 [ ]2 [ 13 [ 14

3. Descriptions of Emissions Points Comprising this Emissions Unit for VE Tracking (limit
to 100 characters per point):

Exhausts through a single stack.

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

5. Discharge Type Code:

[ ]D [ ]F [ 1H [ 1P
[ IR [(x ]V [ 1w
6. Stack Height: 125 feet
7. Exit Diameter: 19 feet
8. Exit Temperature: 206 °F
23
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Source Information Section 2 of 2 CT-2 - Power Block 2

9. Actual Volumetric Flow Rate: 1,035,668 acfm
10. Percent Water Vapor: | %
11. Maximum Dry Standard Flow Rate: dscfm
12. Nonstack Emission Point Height: feet

13. Emission Point UTM Coordinates:

Zone: 17 East (km): 414.4 North (km): 3073.9

14. Emission Point Comment (limit to 200 characters):

Temperature and flow for natural gas at 59 degrees turbine iniet; See Tables 2-1 and 2-2
in PSD application.
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Emissions Unit Information Section 2 of 2 - CT-2 - Power Block 2

F. SEGMENT (PROCESS/FUEL) INFORMATION
(Regulated and Unregulated Emissions Units)

Segment Description and Rate: Segment T of 2

1. Segment Description (Process/Fuel Type and Associated Operating Method/Mode)
(limit to 500 characters):

Natural Gas

2. Source Classification Code (SCC):

2-01-002-01

3. SCC Units:
Million Cubic Feet
4, Maximum Hourly Rate: 5. Maximum Annual Rate:
1.85 ‘ 15,201
6. Estimated Annual Activity Factor:
7. Maximum Percent Sulfur: 8. Maximum Percent Ash:
9. Million Btu per SCC Unit:
1,050

10. Segment Comment (limit to 200 characters):

Based on 1,050 BTU/CF (HHV); maximum hourly at 32 degrees F; annual at 59 degrees F;
turbine inlet temperatures.
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Emissions Unit Information Section 2 of 2 - CT-2 - Power Block 2

Segment Description and Rate: Segment 2 of 2

1. Segment Description (Process/Fuel Type and Associated Operating Method/Mode)
~ (limit to 500 characters):

Distillate Fuel Qil

2. Source Classification Code (SCC): 2-01-001-01

3. SCC Units: 1,000 Gallons Used

4. Maximum Hourly Rate: 5. Maximum Annual Rate:
151 . 6,881

6. Estimated Annual Activity Factor:

7. Maximu: Percent Sulfur: 8. Maximum Percent Ash:
0.05

9. Million Btu per SCC Unit:
129

10. Segment Comment (limit to 200 characters):

BTU based on HHV of 129 M\iBtu/1,000 gallons. Aggregate fuel usage of 13,762,806
gallons per year requested for Power Block 2.
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Emissions Unit Information Section 2 of 2 CT-2 - Power Block 2

G. EMISSIONS UNIT POLLUTANTS
(Regulated and Unregulated Emissions Units)

1. Pollutant Emitted 2. Pnmary Control 3. Secondary Control 4. Pollutant
Device Code Device Code Regulatory Code
PM EL
s02 EL
NOx 026 065 EL
co EL
vocC EL
SAM El
27
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CT-2 - Power Block 2
Emissions Unit Information Section 2 of __2 - Particulate Matter - Total

H. EMISSIONS UNIT POLLUTANT DETAIL INFORMATION
(Regulated Emissions Units Only - Emissions Limited Pollutants Only)

Pollutant Detail Information:

1. Pollutant Emitted: pM

2. Total Percent Efficiency of Control: %

W

. Potential Emissions: 46 Ib/hour 49 tons/year

4. Synthetically Limited? [ ] Yes [X ] No

5. Range of Estimated Fugitive/Other Emissions:

[ ]1 [ ]2 [ 13 to tons/yr

6. Emission Factor:

Reference: Westinghouse, 1998

7. Emissions Method Code:

[ 1o [ 11 [x ]2 [ 13 [ 14 NERE

8. Calculation of Emussions (limit to 600 characters):

See Section 2.0 in PSD Application

9. Pollutant Potential/Estimated Emissions Comment (limit to 200 characters):

Max Ib/hr for oil firing at 22 degrees F turbine inlet; TPY at 59 degree F turbine inlet with 8,260
hrsl/yr-gas; equivalent of 500 hrs/yr/CT-oil.
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CT-2 - Power Block 2

Emissions Unit Information Section 2 of 2 : Particulate Matter - Total
Allowable Emissions (Pollutant identified on front page)
A.

1. Basis for Allowable Emissions Code:
OTHER

2. Future Effective Date of Allowable Emissions:

3. Requested Allowable Emissions and Units:

10 percent Opacity

4. Equivalent Aliowable Emissions: 9.8 Ib/hour 40.7 tons/year

5. Method of Compliance (limit to 60 characters):
EPA Method 9

6. Pollutant Allowable Emissions Comment (Desc. of Related Operating Method/Mode)
(limit to 200 characters):

Gas Firing: Ib/hr at 32 degree F turbine inlet; TPY for 8,760 hrs/yr at 59 degree F turbine
inlet.

1. Basis for Allowable Emissions Code: OTHER

2. Future Effective Date of Allowable Emissions:

3. Requested Allowable Emissions and Units:
20 percent Opacity

4. Equivalent Allowable Emissions: 46 Ib/hour 11.5 tons/year

5. Method of Compliance (limit to 60 characters):
EPA Method 8

6. Pollutant Allowable Emissions Comment (Desc. of Related Operating Method/Mode)
(limut to 200 characters):

Oil firing: Ib/hr at 22 degree F turbine inlet; TPY equivalent of 500 hrs/yr/CT-oil at 59
degrees F turbine inlet.
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CT-2 - Power Block 2
Emissions Unit Information Section 2 of 2 - Sulfur Dioxide

H. EMISSIONS UNIT POLLUTANT DETAIL INFORMATION
(Regulated Emissions Units Only - Emissions Limited Pollutants Only)

Pollutant Detail Information:

—

. Pollutant Emittéd: S02

2. Total Percent Efficiency of Control: %
3. Pbtential Emussions: 104 lb/hour 46.5 tons/year
4. Synthetically Limited? [ ] Yes [X ] No
5. Kange of Estimated Fugitive/Other Emissions:

[ 11 [ 12 [ 13 to tons/yr
6. Emission Factor:

Reference: Westinghouse, 1998

7. Emissions Meihod Code:

[ Jo [ 11 [x12 [ 13 [ 14 [ 15

8. Calculation of Emissions (limit to 600 characters):

See Section 2.0 in PSD Application

9. Pollutant Potential/Estimated Emissions Comment (1irnft to 200 characters):

Max Ib/hr for oil firing at 22 degree F turbine inlet; TPY at 59 degree F turbine inlet; TPY at 59
degree F turbine inlet with 8,260 hrs/yr-gas; equivalent of 500 hrs/yr/CT-oil.
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CT-2 - Power Block 2
Emissions Unit Information Section 2 of 2. Sulfur Dioxide
Allowable Emissions (Pollutant identified on front page)

A.

1. Basis for Allowable Emissions Code:
OTHER

2. Future Effective Date of Allowable Emissions:

3. Requested Allowable Emissions and Units:

Pipeline Gas

4. Equivalent Allowable Emissions: 6 Ib/hour 24.1 tons/year

5. Method of Compliance (limit to 60 characters):

Fuel Sampling - Vendor

6. Pollutant Allowable Emissions Comment (Desc. of Related Operating Method/Mode)
(limut to 200 characters):

Gas Firing: Ib/hr at 32 degree F turbine inlet; TPY for 8,760 hrs/yr at 59 dearee F turbine
inlet.

1. Basis for Allowable Emissions Code: OTHER

2. Future Effective Date of Allowable Emissions:

3. Requested Allowable Emissions and Units:
0.05 % Sulfur Oil

4. Equivalent Allowable Emissions: 104 Ib/hour 23.75 tons/year

5. Method of Compliance (limit to 60 characters):

Fuel Sampling - Vendor

6. Pollutant Aliowable Emissions Comment (Desc. of Related Operating Method/Mode)
(limit to 200 characters):

Oil Firing: Ib/hr at 22 degree F turbine inlet; TPY equivalent of 500 hrs/yr/CT-oil at 59
degrees F turbine inlet.
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CT-2 - Power Block 2
Emissions Unit Information Section 2 of 2 ° Nitrogen Oxides

H. EMISSIONS UNIT POLLUTANT DETAIL INFORMATION
(Regulated Emissions Units Only - Emissions Limited Pollutants Only)

Pollutant Detail Information:

1. Pollutant Emitted: NOx

2. Total Percent Efficiency of Control: - %

3. Potential Emissions: 332 Ib/hour 249.5 tons/year

4. "Synthetically Limited? [ ] Yes [x ] No

5. Range of Estimated Fugitive/Other Emissions:

[ 11 [ ]2 [ 13 to tons/yr

6. Emission Factor:

Reference: Westinghouse, 1998

7. Emissions Method Code:

[ 10 [ 11 [x]2 [ .13 [ 4 [ 15

8. Calculation of Emissions (limit to 600 characters):

Maximum Ib/hour based on oil-firing. Does not include provision for fuel-bound nitrogen
(FBN). An allowance up to 0.03 percent FBN is requested. See Section 2.0 in PSD
Application.

9. Pollutant Potential/Estimated Emissions Comment (limit to 200 characters):

Max Ib/hr for oil firing at 22 degree F turbine inlet; TPY at 59 degree F turbine inlet with 8,260
hrsiyhr-gas; equivalent of 500 hrs/yr/CT-oil.
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CT-2 - Power Block 2
Emissions Unit Information Section 2 of 2 Nitrogen Oxides
Allowable Emissions (Pollutant identified on front page) :

A.

1. Basis for Allowable Emissions Code:
OTHER

2. Future Effective Date of Allowable Emissions:

3. Requested Allowable Emissions and Units:
45 |b/hr

4. Equivalent Allowable Emissions: 45 lb/hour 184 tons/year

5. Method of Compliance (limit to 60 characters):
CEM; Part 75; 24-hour Block average

6. Pollutant Allowable Emissions Comment (Desc. of Related Operating Method/Mode)
(limit to 200 characters):

Gas Firing: Ib/hr at 32 degree F turbine inlet; TPY for 8,760 hrs/yr at 59 degree F turbine
inlet.

1. Basis for Allowable Emissions Code: OTHER

2. Future Effective Date of Allowable Emissions:

3. Requested Allowable Emissions and Units:

332 Ib/hr

4. Equivalent Allowable Emissions: 332 Ib/hour 75.75 tons/year

5. Method of Compliance (limit to 60 characters):
CEM; Part 75

6. Pollutant Allowable Emissions Comment (Desc. of Related Operating Method/Mode)
(limit to 200 characters): >

Oil Firing: fb/hr at 22 degree F turbine iniet; TPY equivalent of 500 hrs/yr/CT-oil at 59
degrees F turbine inlet.
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CT-2 - Power Block 2
Emissions Unit Information Section 2 of 2° Carbon Monoxide

H. EMISSIONS UNIT POLLUTANT DETAIL INFORMATION
(Regulated Emissions Units Only - Emissions Limited Pollutants Only)

Pollutant Detail Information:

1. Pollutant Emitted: coO

2. Total Percent Efﬁciency of Control: %
3. Potential Emissions: 113 Ib/hour 378 tons/year
4. Synthetically Limited? [ ] Yes [X ] No
5. Range of Estimated Fugitive/Other Emissions:

[ 11 [ 12 [ 13 to tons/yr
6. Emission Factor:

Reference: Westinghouse, 1998
7. Emuissions Method Code:

[ 10 [ 11 [x ]2 [ 13 [ 14 [ 15
8. Céicuiation of Emissions (limit to 600 characters):

See Section 2.0 in PSD Application

9. Pollutant Potential/Estimated Emissions Comment (limit to 200 characters):

Max Ib/hr for oil firing at 22 degree F turbine inlet; TPY at 59 degree F turbine inlet with 8,260
hrslyr-gas; equivalent of 500 hrs/yr/CT-oil.

28
DEP Form No. 62-210.900(1) - Form 12/31/98

Effective: 03-21-96 9837576Y/F1/CONST-EU2P4



CT-2 - Power Block 2

Emissions Unit Information Section 2 of 2 . Carbon Monoxide
Allowable Emissions (Pollutant identified on front page) ' -
A.

1. Basis for Allowable Emissions Code:
OTHER

2. Future Effective Date of Allowable Emissions:

3. Requested Allowable Emissions and Units: -
91 Iblhr

4. Equivalent Allowable Emissions: 91 Ilb/hour 377 tons/year

5. Method of Compliance (limit to 60 characters):
EPA Method 10

6. Pollutant Allowable Emissions Comment (Desc. of Related Operating Méthod/Mode)
(limit to 200 characters):

Gas Firing: Ib/hr at 32 degree F turbine inlet; TPY for 8,760 hrs/yr at 59 degree F turbine
inlet.

1. Basis for Allowable Emissions Code: OTHER

2. Future Effective Date of Allowable Emissions:

3. Requested Allowable Emissions and Units:
113 ib/hr

4. Equivalent Allowable Emissions: 113 Ib/hour 23 tons/year

5. Method of Compliancé (limit to 60 characters):
EPA Method 10

6. Pollutant Allowable Emissions Comment (Desc. of Related Operating Method/Mode)
(limit to 200 characters):

Oil Firing: 1b/hr at 22 degree F turbine inlet; TPY equivalent of 500 hrs/yr/CT-oil at 59
degrees F turbine inlet.
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CT-2 - Power Block 2

Emissions Unit Information Section 2 of 2- Volatile Organic Compounds
Allowable Emissions (Pollutant identified on front page)
A.

1. Basis for A'liowable Emissions Code:
OTHER

2. Future Effective Date of Allowable Emissions:

3. Requested Allowable Emissions and Units:
17 Ib/hr

4. Equivalent Allowable Emissions: 17 Ib/hour 70 tons/year

5. Method of Compliance (limit to 60 characters)
EPA Method 25A

6. Pollutant Allowable Emissions Comment (Desc. of Related Operating Method/Mode)
(limit to 200 characters):

Gas Firing: Ib/hr at 32 degree F turbine inlet; TPY for 8,760 hrs/yr at 59 degree F turbine
inlet. :

1 Basis for Allowable Emissions Code: OTHER

2. Future Effective Date of Allowable Emissions:

3. Requested Allowable Emissions and Units:
24 ib/hr

4, Equivalent Allowable Emissions: 24 Ib/hour 5.5 tons/year

5. Method of Compliance (limit to 60 characters):
EPA Method 25A

6. Pollutant Allowable Emissions Comment (Desc. of Related Operating Method/Mode)
(limit to 200 characters):

Oil Firing: lb/hr at 22 degrec F turbine inlet; TPY equivalent of 500 hrs/yr/CT-oil at 59
degrees F turbine inlet.
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CT-2 - Power Block 2

Emissions Unit Information Section 2 of _2° Sulfuric Acid Mist

- H. EMISSIONS UNIT POLLUTANT DETAIL INFORMATION
(Regulated Emissions Units Only - Emissions Limited Pollutants Only)

Pollutant Detail Information:

1. Pollutant Emitted: SAM

2. Total Percent Efficiency of Control: %
3. Potential Emissions: 10 Ib/hour 4.77 tons/year
4. Synthetically Limited? [ ] Yes [ ] No
5. Range of Estimated Fugitive/Other Emissions:

[ 11 [ 12 [ 13 to tons/yr
6. Emission Factor: ' 6.5 %S02 |

Reference: Golder, 1998

7. Emissions Method Code:

[ ]0 [ 1 [x]2 [ 13 [ 14 [ 15

8. Calculation of Emissions (limit to 600 characters):

Emission Factor is converted to SAM. See Section 2.0 in PSD Application

9. Pollutant Potential/Estimated Emissions Comment (limit to 200 characters):

Max Ib/hr for oil firing at 22 degree F turbine inlet; TPY at 59 degree F turbine inlet with 8,260
hrsl/yr-gas; equivalent of 500 hrs/yr/CT-oil.
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CT-2 - Power Block 2

Emissions Unit Information Section 2 of 2- Sulfuric Acid Mist
Allowable Emissions (Pollutant identified on front page)
A.

1. Basis for Allowable Emissions Code:
OTHER

2. Future Effective Date of Allowable Emissions:

3. Requested Allowable Emissions and Units:

Pipeline Gas

4. Equivalent Allowable Emissions: 0.6 lb/hour ‘2.4 tons/year

5. Method of Compliance (limit to 60 characters):
Fuel Sampling - Vendor

6. Pollutant Allowable Emissions Comment (Desc. of Related Operatmg Method/Mode)
(limit to 200 characters):

Gas Firing: Ib/hr at 32 degree F turbine inlet; TPY for 8,760 hrs/yr at 59 degree F turbine
inlet.

1. Basis for Allowable Emissions Code: OTHER

2. Future Effective Date of Allowable Emissions:

(93]

. Requested Allowable Emissions and Units:
0.05 % Sulfur oil

4. Equivalent Allowable Emissions: 10 lb/hour 2.25 tons/year

5. Method of Compliance (limit to 60 characters):

Fuel Sampling - Vendor : _ .

6. Pollutant Allowable Emissions Comment (Desc. of Related Operating Method/Mode)
(limit to 200 characters):

Oil Firing: Ib/hr at 22 degree F turbine inlet; TPY equivalent of 500 hrs/yr/CT-oll at 569
degrees F turbine inlet.
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Emissions Unit Information Section 2 of 2

CT-2 - Power Block 2

I. VISIBLE EMISSIONS INFORMATION

(Regulated Emissions Units Only)

Visible Emissions Limitations: Visible Emissions Limitation _1 of 3
1. Visible Emissions Subtype: VE10
2. Basis for Allowable Opacity: [ ] Rule [x ] Other
3. Requested Allowable Opacity
Normal Conditions: 10 % Exceptional Conditions: %
Maximum Period of Excess Opacity Allowed: min/hour
4. Method of Compliance:
EPA Method 9
5. Visible Emissions Comment (limit to 200 characters):
Gas Firing
Visible Emissions Limitations: Visible Emissions Limitation _ 2 of _3
1.  Visible Emissions Subtype: VE20
2. Basis for Allowable Opacity: [ ] Rule [x ] Other
3.  Requested Allowable Opacity
Normal Conditions: 20 % Exceptional Conditions: %
Maximum Period of Excess Cpacity Allowed: min/hour
4. Method of Compliance:
EPA Method 9
5. Visible Emissions Comment (limit to 200 characters):

Oil Firing
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Emissions Unit Information Section 2 of 2 CT-2 - Power Block 2

I. VISIBLE EMISSIONS INFORMATION
(Regulated Emissions Units Only)

Visible Emissions Limitations: Visible Emissions Limitation 3 of 3

1.  Visible Emissions Subtype: VE99

2. Basis for Allowable Opacity: [x ) Rule [ ] Other

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

4. Method of Compliance:

None

5. Visible Emissions Comment (limit to 200 characters):
FDEF Rule 62-21 0.700(2); allowed for 2 hours (120 minutes) per 24 hours for startup,
shutdown and malfunction.

Visible Emissions Limitations: Visible Emissions Limitation of

1. Visible Emissions Subtype:

2. Basis for Allowable Opacity: [ ] Rule [ ] Other

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

4. Method of Compliance:

5. Visible Emissions Comment (limit to 200 characters):
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Emissions Unit Information Section

2 of 2 CT-2 - Power Block 2

J. CONTINUOUS MONITOR INFORMATION
(Regulated Emissions Units Only)

Continuous Monitoring System Continuous Monitor 1 of 2

1. Parameter Code: gy 2. Pollutant(s): NOx
3. CMS Requirement: [X ]JRule [ ] Other
4. Monitor Information: )
Monitor Manufacturer; Not Yet Determined
Model Number: Serial Number:
5. Installation Date:
6. Performance Specification Test Date:
7. Continuous Monitor Comment (limit to 200 characters):

NOx CEM required by 40 CFR Part 75. A carbon dioxide or oxygen monitor will be
included.

Continuous Monitoring System Continuous Monitor 2 of 2

1. Parameter Code: EM 2. Pollutant(s): - NOx
3. CMS Requirement: [X ]Rule [ ] Other
4. Monitor Information: _
Monitor Manufacturer: Westinghouse
Model Number: Serial Number:
5. Installation Date:
6. Performance Specification Test Date:
7. Continuous Monitor Comment (limit to 200 characters):
Parameter Code: WTF. Required by 40 CFR 60; Subpart GG; S.60.334; oil firing.
Request NOx CEM in lieu of WTF monitoring.
31
DEP Form No. 62-210.900(1) - Form 12/31/98

Effective: 03-21-96 9837576Y/F1/CONST-EU2CM|




Emissions Unit Information Section 2 of 2 CT-2 - Power Block 2

K. PREVENTION OF SIGNIFICANT DETERIORATION (PSD) INCREMENT
TRACKING INFORMATION
(Regulated and Unregulated Emissions Units)

PSD Increment Consumption Determination

1. Increment Consuming for Particulate Matter or Sulfur Dioxide?

If the emissions unit addressed in this section emits particulate matter or sulfur dioxide,
answer the following series of questions to make a preliminary determination as to
whether or not the emissions unit consumes PSD increment for particulate matter or
sulfur dioxide. Check the first statement, if any, that applies and skip remaining
statements.

[x ] The emissions unit is undergoing PSD review as part of this application, or has
undergone PSD review previously, for particulate matter or sulfur dioxide. If
SO, €emissions unit consumes increment.

[ ] The facility addressed in this application is classified as an EPA major
source pursuant to paragraph (c) of the definition of "major source of air
pollution” in Chapter 62-213, F.A.C., and the emissions unit addressed in this
~ section commenced (or will commence) censtruction after January 6, 1975. If so,
. baseline emissions are zero, and the emissions unit consumes increment.

[ ] The facility addressed in this application is classified as an EP A major source and
the emissions unit began initial operation after January 6, 1975, but before
December 27, 1977. If so, baseline emissions are zero, and the emissions unit
consumes increment.

[ -] For any facility, the emissions unit began (or will begin) initial operation after
December 27, 1977. If so, baseline emissions are zero, and emissions unit
consumes increment.

[ ] None of the above apply. If so, the baseline emissions of the emissions unit are
- nonzero. In such case, additional analysis, beyond the scope of this application, is
needed to determine whether changes in emissions have occurred (or will occur)
after the baseline date that may consume or expand increment.
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Emissions Unit Information Section _2 of 2 - CT-2 - Power Block 2

2. Increment Consuming for Nitrogen Dioxide?

If the emissions unit addressed in this section emits nitrogen oxides, answer the

following series of questions to make a preliminary determination as to whether or not

the emissions unit consumes PSD increment for nitrogen dioxide. Check first
statement, if any, that applies and skip remaining statements.

[x ] The emissions unit addressed in this section is undergoing PSD review as part
of this application, or has undergone PSD review previously, for nitrogen
dioxide. If so, emissions unit consumes increment.

[ ] The facility addressed in this application is classified as an EPA major
source pursuant to paragraph (c) of the definition of "major source of air
pollution” in Chapter 62-213, F.A.C., and the emissions unit addressed in this
section commenced (or will commence) construction after February 8, 1988.
If so, baseline emissions are zero, and the source consumes increment.

[ ] Thefacility addressed in this application is classified as an EPA major
source and the emissions unit began initial operation after February 8, 1988, but
before March 28, 1988. If so, baseline emissions are zero, and the source
consumes increment.

[ ] For any facility, the emissions unit began (or will begin) initial operation after
March 28, 1988. If so, baseline emissions are zero, and the emissions unit
consumes increment.

[ ] None of the above apply. If so, baseline emissions of the emissions unit are
nonzero. In such case, additional analysis, beyond the scope of this application, is
needed to determine whether changes in emissions have occurred (or will occur)
after the baseline date that may consume or expand increment.

3. Increment Consuming/Expanding Code:

PM [x ]C [ 1E [ 7 Unknown

SOz [x]C [ JE [ ] Unknown

NO2 [x ]1C [ JE [ ] Unknown

4.  Baseline Emissions: _ _

PM Ib/hour tons/year

SO2 Ib/hour tons/year

NO2 tons/year

5. PSD Comment (limit to 200 characters):
See PSD Application
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Emissions Unit Information Section 2 of 2 ‘ CT-2 - Power Block 2

L. EMISSIONS UNIT SUPPLEMENTAL INFORMATION
(Regulated Emissions Units Only)

Supplemental Requirements for Al Applications

1. Process Flow Diagram

[x ] Attached, Document ID: Fig 2-2
[ ] Not Applicable [ ] Waiver Requested

2. Fuel Analysis or Specification

[x ] Attached, Document ID: Tab 24 :
[ ] Not Applicable [ ] Waiver Requested

3. Detailed Description of Control Equipment

[x :] Attached, Document ID: _Sec. 4.0
[ ] Not Applicable [ ] Waiver Requested

4. Descnption of Stack Sampling Facilities

[x ] Attached, Document ID: PSD Appl.
[ ] Not Applicable :

[ ] Waiver Requested

5.  Compliance Test Report

[ 1 Attached, Document ]D [x ] Not Applicable
[ ] Previously Submitted, Date:

6.  Procedures for Startup and Shutdown

[ ] Attached, Document ID: [x ] Not Applicable

7.  Operation and Maintenance Plan

[ 1 Attached, Document ID: [x ] Not Applicable

8. Supplemental Information for Construction Permit Application

[x ] Attached, Document ID: PSD Appl. [ ] Not Applicable

9. Other Information Required by Rule or Statute

[x ] Attached, Document ID: PSD Appl. [ ] Not Applicable
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Emissions Unit Information Section 2 of

Additional Supplemental Requirements for Category I Applications Only

10.  Alternative Methods of Operation

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

[ ] Attached, Document ID: [ ] Not Applicable
12.  Identification of Additional Applicable Requirements

[ ] Attached, Document ID: [ 1 Not Applicable
13. Compliance Assurance Monitoring Plan

[ ] Attéched,"Document ID: [ ] Not Applicable
14.  Acid Rain Permit Application (Hard Copy Required)

[ ] AcidRain Part - Phase II (Form No. 62-210.900(1)(a))
Attached, Document ID:

[ 1 Repowering Extension Plan (Form No. 62-210.900(1)(a)1.)
Attached, Document ID:

[ ] New Unit Exemption (Form No. 62-210.900(1)(2)2.)
Attached, Document ID:

[ ] Retired Unit Exemption (Form No. 62-210.900(1)(a)3.)
Attached, Document ID:

[ ] Not Applicable
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