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STATE OF FLORIDA % % _

DEPARTMENT CF ENVIRONMENTAL PROTECTION %
In the matter of an

-
NOTICE OF PERMIT ‘%E W/
Application for Permit by: DEP File No. PSD-FL~194 DZ

Polk County .
3_,
Mr. G. F. Anderson /424%?

Tampa Electric Company
P. O. Box 111
Tampa, FL 33601-0111 /

Enclosed is Permit Number PSD—FLhiéajfd'construct a power {lant facility at
County Road 630 approximately 13 miles southwest of Bartow, Polk. County,
Florida, issued pursuant to Section (s) 403, Florida Statutes.

Any party to this Order (permit& has the right to seek judicial review of
the permit pursuant to Section 120.68, Florida Statutes, bK the filing of a
Notice of Appeal pursuant to Rule 9.110, Florida Rules of Appellate Procedure,
with the Clerk of the Department in the Office of General Counsel, 2600 Blair
‘Stone Road, Tallahassee, Florida 32399-2400; and by filing a copy of the Notice
of Appeal accompanied b{ the applicable filing fees with the appropriate
District Court of Agpea . The Notice of Appeal must be filed within 30 days
from the date this Notice is filed with the Clerk of the Department.

Executed in Tallahassee, Florida. ,

STATE OF FLORIDA DEPARTMENT
OF ENVIRONMENTAL PROTECTION

CA Jon

C. H. Fancy,” P.E., Chief
Bureau of Air Regulation
2600 Blair Stone Road
Tallahassee, FL 3239595-2400
904-488-1344

CERTIFICATE OF SERVICE

. The undersigned duly designated deputy agency clerk hereb{ certifies that
this NOTICE OF PERMIT and all copies were mailed before the close of business on

2/8%/9Y to the listed persons.
/ [ 7

Clerk Stamp

FILING AND ACKNOWLEDGMENT FILED,
on this date, Eursuant to.
§120.52(11), Florida Statutes,
with the designated Department
Clerk, receipt of which is hereby
acknowledged.

M%_%lt 2/48
(eteEn) .#%(Da 2a

Copies furnished to:
W. Thomas, SWD
D. Martin, Polk Co.
J. Barper, EPA
J. Bunyak, NPS
L. Curtin, Holland & Knight



Final Determination

Tampa Electric Company
Polk County, Florida

260 MW INTEGRATED COAL GASIFICATION
COMBINED CYCLE UNIT

File No: PSD-FL-194
PA-92-32

Department of Environmental Protection
Division of Air Resources Management
Bureau of Air Regulation

. February 17, 1994



Final Determination

The Technical Evaluation and Preliminary Determination for the
permits to construct a 260 megawatt (MW) integrated coal
gasification combined cycle (IGCC) combustion turbine, coal
gasification facilities, an auxiliary boiler and a fuel oil storage
tank at an electrical power plant site in Bartow, Polk County,
Florida, was distributed on December 20, 1993. The Notice of
Intent to Issue was published in the Tampa Tribune on December 27,
1993. Copies of the evaluation were available for public
inspection at the Department offices in Tampa and Tallahassee.

No adverse comments on the evaluation and proposed permits were
submitted by the National Park Service (NPS) and the U.S.
Environmental Protection Agency (EPA) in their letters dated
January 27 and January 26, 1994 respectively.

Tampa Electric Company submitted comments on the Technical
Evaluation and Preliminary Determination for the Polk Power
Station. The applicant noted that the fuel bound nitrogen
adjustment should also apply to oil firing during the two year hot
gas clean up demonstration period. The Department agrees with the
applicant’s comment, and includes. the language in the permit to
reflect that.

The final action of the Department will be to issue the PSD permit
(PSD-FL-194) with the changes noted above.



E Florida Department of
: Environmental Protection

Twin Towers Office Building

Lawton Chiles 2600 Blair Stone Road Virginia 3. Wetherell
Gavernor Tallahassee, Florida 32399-2400 St-(-ru'tury
PERMITTEE: Permit Number: PA-92-32
Tampa Electric company PSD-FL~194
702 North Franklin Street Expiration Date: June 1, 1996
Tampa, Florida 33602 County: Polk

Latitude/Longitude: 27°43743"N
81°59/23'"W

Project: 260 MW Integrated Coal
Gasification Combined
Cycle Combustion Turbine

This permit is issued under the provisions of Chapter 403, Florida
Statutes, and Florida Administrative Code Chapters 17-212 and 17-4.
The above named permittee is hereby authorized to perform the work
or operate the facility shown on . the application and approved
drawings, plans, and other documents attached hereto or on file
with the Department and specifically described as follows:

For one 260 MW integrated coal gasification combined cycle (IGCC)
combustion turbine (GE 7F CT or equivalent) with maximum heat input
at 59°F of 1,755 MMBtu/hr (syngas) and 1765 MMBtu/hr (oil) to be
located at the Polk County site near Bowling Green, Florida. The
coal gasification facility will consist of coal receiving, storage
and process facilities, air separation unit, gasifier, product gas
cleaning facilities, acid gas removal unit, and auxiliary
equipment. The first phase will also include a 49.5 MMBtu/hr
auxiliary boiler and a 71,450 barrel fuel oil storage tank.

The source shall be constructed - in accordance with the permit

application, plans, documents, amendments and drawings, except as
otherwise noted in the General and Specific Conditions.

Attachments are listed below:
1. Tampa Electric Company (TECO) application received
July 30, 1992.

2. Department’s letter dated September 22, 1992.
3 TECO’s letter dated April 12, 1993.
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Florida Department of
Environmental Protection

Twin Towers Office Building

Lawton Chiles 2600 Blair Stone Road Virginia B. Wetherell
Gavernor Taﬂah-assee, Florida 32399-2400 Sw‘r(tlury
PERMITTEE: : Permit Number: PA-92-32
Tampa Electric Company _ PSD-FL-194
702 North Franklin SBtreet Expiration Date: June 1, 1996
Tampa, Florida 33602 County: Polk

Latitude/Longitude: 27°43743"N
81°59723"W
Project: 260 MW Integrated Coal
Gasification Combined

Cycle Combustion Turbine

This permit is issued under the provisions of Chapter 403, Florida
Statutes, and Florida Administrative Code Chapters 17-212 and 17-4.
The above named permittee is hereby authorized to perform the work
or operate the facility shown on . the application and approved
drawings, plans, and other documents attached hereto or on file
with the Department and specifically described as follows:

For one 260 MW integrated coal gasification combined cycle (IGCC)
combustion turbine (GE 7F CT or equivalent) with maximum heat input
at 59°F of 1,755 MMBtu/hr (syngas) and 1765 MMBtu/hr (oil) to be
located at the Polk County site near Bowling Green, Florida. The
coal gasification facility will consist of coal receiving, storage
and process facilities, air separation unit, gasifier, product gas
cleaning facilities, acid gas removal |unit, and auxiliary
equipment. The first phase will also include a 49.5 MMBtu/hr
auxiliary boiler and a 71,450 barrel fuel o0il storage tank.

The source shall be constructed -in accordance with the permit
application, plans, documents, amendments and drawings, except as
otherwise noted in the General and Specific Conditions.

Attachments are listed below:

1. Tampa Electric Company (TECO) application received

July 30, 1992.
Department’s letter dated September 22, 1992.
TECO’s letter dated April 12, 1993.

W N
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PERMITTEE: Permit Number: PA-92-32

Tampa Electric Company PS8D-FL-194
Expiration Date: June 1, 1996

GENERAL CONDITIONS:
c. Records of monitoring information shall include:

- the date, exact place, and time of sampling or
measurements; ‘

- the person responsible for performing the sampling or
measurements; A

- the dates analyses were performed;

- the person responsible for performing the analyses;

~ the analytical techniques or methods used; and

- the results of such analyses.

15. When requested by the Department, the permittee shall within a
reasonable time furnish any information required by law which is
needed to determine compliance with the permit. If the permittee
becomes aware that relevant facts were not submitted or were
incorrect 'in the permit application or in any report to the
Department, such facts or information shall be corrected promptly.

S8PECIFIC CONDITIONS:
A. Operation and Construction

The construction and operation of Polk Power Station (Project)
shall be in accordance with all applicable provisions of Chapter
17, F.A.C. The following emission limitations reflect final BACT
determinations for Phase I (integrated gasification, combined cycle
(IGCC) combustion turbine and auxiliary equipment) of the project
fired with syngas or fuel oil.  BACT determinations 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.

B. Heat Input

The maximum heat input to the IGCC combustion turbine (CT)
shall neither exceed 1,755 MMBtu/hr while firing syngas, nor 1765
MMBtu/hr while firing No. 2 fuel oil at an ambient temperature of
590 F. Heat input may vary depending on ambient conditions and the
CT characteristics. Manufacturer’s curves for the heat input
correction to other temperatures shall be provided to DEP for
review 120 days after the siting board approval of the site
certification. Subject to approval by the Department, the
manufacturer’s curve may be used to establish heat input rates over
a range of temperature for the purpose of compliance
determination.
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PERMITTEE: Permit Number: PA-92-32

Tampa Electric Company PSD-FL-194
Expiration Date: June 1, 1996

SPECIFIC CONDITIONS:
C. Hours of Operation

: The IGCC unit in Phase I may operate continuously, i.e., 8,760
hrs/year.

D. Fuel

Only syngas and low sulfur fuel oil shall be fired in the IGCC
combustion turbine. Only low sulfur fuel oil shall be fired in the
auxiliary boiler. The maximum sulfur content of the low sulfur
fuel o0il shall not exceed 0.05 percent, by weight.

E. Auxiliary Boiler

The maximum heat input to the auxiliary boiler shall not -
exceed 49.5 MMBtu/hr when firing No. 2 fuel o0il with 0.05 percent
maximum sulfur content (by weight). All fuel consumption must be
continuously measured and recorded for the auxiliary boiler.

F. Fuel Consumption

The maximum coal input to the coal gasification plant shall
not exceed 2,325 tons ‘per day, on a dry basis.

G. Fugitive Dust

Fugitive dust emissions during the construction period shall
be minimized by covering or watering dust generation areas.
Particulate emissions from the coal handling shall be controlled by
enclosing all conveyors and conveyor transfer points (except those
directly associated with the coal stacker/reclaimer for which an
enclosure 1is operationally infeasible). Fugitive emissions shall
be tested as specified in Specific Condition No. J. Inactive coal
storage piles shall be shaped, compacted, and oriented to minimize
wind erosion. Water sprays or chemical wetting agents and
stabilizers shall be  applied to uncovered storage piles, roads,
handling equipment, etc. during dry periods and, as necessary, to
all facilities to maintain an opacity of less than or equal to five
percent. When adding, moving or removing coal from the coal pile,
an opacity of 20 percent is allowed.
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PERMITTEE:

Tampa Electric Company

S8PECIFIC CONDITIONS:

H. Emission Limits

PA-92-32
PB8D~FL-194
June 1,

Permit Number:

Expiration Date: 1996

1. The maximum allowable emissions from the IGCC combustion

turbine,

with the BACT determination,

when firing syngas and low sulfur fuel oil,

in accordance
shall not exceed the following:

EMISSIONS LIMITATIONS -~ 7F CT

POLLUTANT Post Demonstration Period
FUEL BASISa LB/HR* TPYD
NOx 0il 42 ppmvd** 311 . N/A
Syngas 25 ppmvd 222.5 1,044
voce 0il 0.028 1b/MMBtu 32 ‘ N/A
Syngas 0.0017 lb/MMBtu 3 ' 38.5
co . 0il 40 ppmvd 99 N/A
Syngas 25 ppmvd 98 430.1
PM/PM109¢ ©0il 0.009 1b/MMBtu- 17 N/A
Syngas 0.013 1b/MMBtu 17 74.5
Pb 0il 5.30E-5 lb/MMBtu 0.101 - N/A
Syngas 2.41E-6 lb/MMBtu 0.0035 0.067
S0y 0il 0.048 1b/MMBtu 92.2 - N/Aa
Syngas 0.17 1lb/MMBtu 357 1563.7
Visible Emissions Syngas 10 percent opacity
0il 20 percent opacity
(*) Emission limitations in lbs/hr are 30-day rolling averages. "Pollutant

emission rates may vary

depending on ambient conditions and the CT

characteristics. Manufacturer’'s curves for the emission rate correction to
other temperatures at different loads shall be provided to DEP for review 120
days after the siting board approval of the site certification. Subject to
approval by the Department, the manufacturer’s curve may be used to establlsh
pollutant emission rates over a range of temperature for the purpose of
compliance determination."

(**) The emission limit for NO, is adjusted as follows for higher

fuel bound nitrogen contents up to a maximum of 0.030 percent
by weight: :
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PERMITTEE: : Permit Number: PA-92-32
Tampa Electric Company P8D-FL~194

Expiration Date: June 1, 1996

B8PECIFIC CONDITIONS:

(a)

(b)

FUEL BOUND NITROGEN NOy EMIBSBION LEVELSB-

(¥ by weight) (ppmvd @ 15% 02)
0.015 or less 42
0.020 44
0.025 46

0.030 : 48
using the formula STD = 0.0042 + F where:

STD = allowable NOyx emissions (% by volume at
15% 0> and on a dry basis).

F = NOy emission allowance for FBN 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)
N = nitrogen content of the fuel (% by weight).

NOy emissions are preliminary for the fuel oil specified in
Specific Condition D of Conditions of Certification. The
permittee shall submit fuel bound nitrogen content data for the
low sulfur fuel o0il prior to commercial operation to the Bureau
of Air Regulation in Tallahassee, and on each occasion that
fuel o0il is transferred to the storage tanks from any other
source to the Southwest District office in Tampa. The % FBN
(Z) following each delivery of fuel shall be determined by the
following equation:

x(Y) + m(n) (x+m) (2)

where x amount fuel in storage tank

Yy - ' = % FBN in storage tank

m = amount fuel added : _
n = % FBN of fuel added

yA = % FBN of composite

Syngas lb/MMBtu values based on heat input (HHV) to coal
gasifier and includes emissions from H;SO4 plant thermal
oxidizer. Pollutant concentrations in ppmvd are corrected to

15% oxygen.

Annual emission limits (TPY) based on 10 percent annual
capacity factor firing fuel oil.

Load (%) x hours of operation < 876 for fuel oil.
100
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PERMITTEE: Permit Number: PA-92-32

Tampa Electric Company : P8D-FL-194
Expiration Date: June 1, 1996

SPECIFIC CONDITIONS:

(c) Exclusive of background concentrations.

(d) Excluding sulfuric_.acid mist.

2. The maximum allowable emissions from the iGCC combustion
turbine, when firing syngas and No. 2 fuel o0il during the two year

demonstration period, shall not exceed the following:

EMISSIONS LIMITATIONS

7FCT
POLLUTANT FUEL LB/HR* : TPY2
NOy Oilx=* 311 N/A
Syngas 664.2 2,908.3
vock 0il 32 ‘ N/A
Syngas 3 38.5
co 0il 99 N/A
Syngas 99 430.1
PM/PMy € 0il ' 17 N/A
Syngas 17 74.5
Pb 0il 0.101 N/A
Syngas 0.023 0.13
S0y 0il 92.2 N/A
Syngas 518 2,269
Visible Emissions Syngas 10 percent opaéity
0il 20 _percent opacity

(*) Emission limitations in lbs/hr are 30-day rolllng
averages.

(**) Footnote ** as shown in Specific Condition H.1l. for fuel
bound nitrogen adjustment also applies to oil firing
during the Demonstration Period.

(a) Annual emission limits (TPY) based on 10-percent annual
capacity factor firing No. 2 fuel oil.

Load (%) x hours of operation < 876 for oil.
- 100

(b) Exclusive of background concentrations.

(c) Excluding sulfuric acid mist.
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PERMITTEE: Permit Number: PA-92-32

Tampa Electric Company PSD-FL-194
Expiration Date: June 1, 1996

S8PECIFIC CONDITIONS: '

3. The following allowable turbine emissions, were determined
by BACT, and are also tabulated for PSD and inventory purposes:

ALLOWABLE EMISSIONS

IGCC IGCC

. POST DEMONSTRATION 2~-YEAR DEMONSTRATION
POLLUTANT FUEL LB/HR TPY& LB/HR TPYD
Sulfuric Acid€ Syngas 55 241 _ 3 241
Inorganic syngas 0.0006 0.019 0.08 . 0.35
Arsenic .
Beryllium Syngas 0.0001 0.0029 0.0001 0.0029
Mercury Syngas 0.0034 0.017 0.025 0.11

(a) Based on baseload operations firing syngas, with emission rates
equivalent to 100 percent CGCU operations; up to 10 percent annual
capacity factor firing fuel oil.

(b) Based on baseload operations firing syngas, with a maximum of 8760
hrs/yr of HGCU operatlons, up to 10 percent annual capacity factor
firing fuel oil.

(c) Sulfuric acid mist emissions assume a maximum of 0.05 percent
sulfur in the fuel oil.

4. Excess emissions from the turbine resulting from startup,
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. Best operating
practices shall be documented in writing and a copy submitted to
the Department along with the initial compliance test data. The
document may be updated as needed with all updates submitted to the
Department within thirty (30) days of implementation ~and shall
include time 1limitations on excess emissions caused by turbine
startup. :

5. After the demonstration period, permittee shall operate the
combustion turbine to achieve the lowest possible NOy emission
limit but shall not exceed 25 ppmvd corrected to 15% oxygen and ISO
conditions. _
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PERMITTEE: Permit Number: PA-92-32

Tampa Electric Company PSD-FL-194
Expiration Date: June 1, 1996

S8PECIFIC CONDITIONS:

6. The combustion turbine will be operated for 12-18 months
after the demonstration period (estimated to be from Mid 1998 until
December 31, 1999). During that period NOy emission testing will
be performed on the turbine at a regular interval of every 2
months. The Department shall be provided with a test protocol
including a time schedule 15 days prior to the initial test. - The
permittee will provide the Department the emission test results 30
days after the test 1is performed. These results are not for
compliance purposes. The Department shall be notified and the
reasons provided if a scheduled test is delayed or canceled.

: 7. One month after the test period ends (estimated to be by
February 2000), the permittee will submit to the Department a NOy
recommended BACT Determination as if it were a new source using the
data gathered on this facility, other similar facilities and the
manufacturer’s research. The Department will make a determination
on the BACT for NOy only and adjust the NOy enmission 1limits
accordingly.

I. ‘ Auxiliary Boiler Operation

Operation of the auxiliary boiler shall be limited to a maximum
of 1,000 hours per year and only during periods of startup and
shutdown of the IGCC unit, or when steam from the IGCC unit’s heat
recovery steam generator is unavailable. The following emission

" limitations shall apply:

1. NOy emissions shall not exceed 0.16 1lbs/MMBtu for oil
firing. '

2. Sulfur dioxide emissions shall be limited by firing 1low
sulfur fuel o0il with a maximum sulfur content of 0.05 percent by
weight.

3. Visible emissions shall not exceed 20 percent opacity
(except for one six-minute period per hour during which opacity
shall not exceed 27 percent), while burning low sulfur fuel oil.

J. Performance Testing

Initial (I) compliance tests shall be performed on the turbine
using both fuels and on the auxiliary boiler using fuel oil. The
stack test for the turbine and the auxiliary boiler shall be
performed with the sources operating at capacity (maximum heat rate
input for the tested operating temperature). Capacity is defined
as 90 - 100 percent of permitted capacity. If it is impracticable
to test at capacity, then sources may be tested at 1less than
‘capacity; in this case subsequent source operation is 1limited to
110 percent of the test load until a new test is conducted. Once
the unit is so 1limited, then operation at higher capacities is
allowed for no more than fifteen consecutive days for purposes of
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PERMITTEE: Permit Number: PA-92-32

Tampa Electric Company _ PSD-FL-194
Expiration Date: June 1, 1996

«SPECIFIC CONDITIONS:

additional compliance testing to regain the rated capacity in the
permit, with prior notification to the Department. Annual (A)
compllance tests shall be performed on the turbine and the
auxiliary boiler with the fuel(s) used for more than 400 hours in
the preceding 12-month period. Tests for the applicable emission
limitations shall be conducted using EPA reference methods in
accordance with 40 CFR 60, Appendix A, as adopted by reference 1n
Rule 17-297, F.A.C., and the requ1rements of 40 CFR 75:

1. Combustion Turbine

a. Reference Method 5B for PM (I, A, for oil
only). :

b. Reference Method 8 for sulfuric acid mist (I,
for oil only). ‘

C. Reference Method 9 for VE (I, A).

d. Reference Method 10 for CO (I,'A).

e. Reference Method 20 for.NOx (I, Aa).

f. Reference Method 18 for VOC (I, A).

g. Trace elements of Lead (Pb), Beryllium (Be)
and Arsenic (As) shall be tested (I, for o0il only) using Emission
Measurement Technical Information Center (EMTIC) Interim Test
Methods. As an alternative, Method 104 for Beryllium (Be) may be
used; or Be and Pb may be determined from fuel analysis using
either Method 7090 or 7091, and sample extraction using Method 3040
as described in the EPA solid waste regulations SW 846.

h. ASTM D 2880-71 (or equivalent) for sulfur content
of distillate o0il (I,A).

i. ASTM D 1072-80, D 3031-81, D 4084-82, or D 3246-81
for sulfur content of natural gas (I, and A if deemed necessary by
DEP) .

j. - Reference Method 22 for fugitive emissions (I,A).
2. Auxiliary Boiler |

a. Reference Method 9 of VE (I,A).

b. ASTM D 2880-71 (or equivalent) for sulfur content

of dlstlllate oil (I,A).
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PERMITTEE: ' Permit Number: PA-92-32

Tampa Electric Company PSD~FL-194
‘Expiration Date: June 1, 1996

S8PECIFIC CONDITIONS:

c. Referenée Methods 7, 7A, 7C, 7D, or 7E for NOy
(I,Rn). )

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

K. S8ulfur Content of Fuel

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 by testing for
sulfur content of the fuel o©il in the: storage tanks once per day
when firing oil. Testing for fuel oil heating value, shall also be
conducted on the same schedule.

L. Monitoring Requirements

A continuous emission monitoring system (CEMS) shall be
installed, operated, and maintained in accordance with 40 CFR 60,
Appendix F, for the combined cycle unit to monitor nitrogen oxides
and a diluent gas (COz or Ojz). The applicant shall request that
this condition of certification be amended to reflect the Federal
‘Acid Rain Program requirements of 40 CFR 75 when those requirements
become effective within the state.

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

2. CEMS data shall be recorded and reported in accordance
with Chapter 17-297.500, F.A.C., 40 CFR 60 and 40 CFR 75. The
record shall include periods of startup, shutdown, and malfunction.

3. A malfunction means any sudden .and unavoidable failure of
air pollution control equipment or process equipment to operate in
a normal or usual manner. Failures that are caused entirely or in
part by poor maintenance, careless operation or any other
preventable upset ‘condition or preventable equipment breakdown
shall not be considered malfunctions.

4. The procedures under 40 CFR 60.13 shall be followed for
installation, evaluation, and operation of all CEMS.

5. For purposes of the reports required under this permit,
excess emissions are defined as any calculated average emission
concentration, as determined pursuant to Specific Condition No.
H.4. herein, which exceeds the applicable emission 1limits in
Condition No. H.1.
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PERMITTEE: _ . Permit Number: PA-92-32

Tampa Electric Company P8D-FL-194
- Expiration Date: June 1, 1996

SPECIFIC CONDITIONS:
M. Notification, Reporting and Recordkeeping

To determine compliance with the syngas and fuel o0il firing
heat input limitation, the permlttee -shall maintain daily records
of syngas and fuel oil consumption for the turbine and the heatlng
value for each fuel. All records shall be maintained for a minimum
of two years after the date of each record and shall be made
available to representatives of the Department upon request.

N. Applicable Requirements

The project shall comply with all -the applicable requirements
of Chapters 17-209 through 17-297, F.A.C., and 40 CFR 60 Subparts A
and GG. The requirements shall 1nclude: : :

1. 40 CFR 60.7(a)(1) - By postmarking or delivering
notification of the start of construction no more than 30 days
after such date.

2. 40 CFR 60.7(a)(2) - By postmarking or delivering
notification of the ant1c1pated date of the initial startup of each
turbine and the auxiliary boiler not more than 60 days nor less
than 30 days prior to such date.

3. 40 CFR 60.7(a)(3) - By postmarking or delivering
notification of the actual startup of each turbine and the
auxiliary boiler within 15 days of such date.

4, 40 CFR 60.7(a)(5) - By postmarking or delivering
notification of the date for demonstrating the CEMSs performance,
" no less than 30 days prior to such date. .

. 5. 40 CFR 60.7(a)(6) - By postmarking or delivering
notification of the anticipated date for conducting the opacity
observations no less than 30 days prior to such date.

6. 40 CFR 60.7(b) - By initiating a recordkeeping system to
record the occurrence and duration of any startup, shutdown or
malfunction of a turbine and the auxiliary boiler, of the air
pollution control equipment, and when the CEMS is inoperable.

7. 40 CFR 60.7(c) - By postmarking or delivering a quarterly
excess emissions and monitoring system performance report within 30
days of the end of each calendar quarter. This report shall
contain the information specified in 40 CFR 60.7(c) and (d).

8. 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 startup
of each turbine and the auxiliary boiler.
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PERMITTEE: Permit Number: PA-92-32

Tampa Electric Company P8D~FL~-194
Expiration Date: June 1, 1996

BPECIFIC CONDITIONS:

9. 40 CFR 60.8(d) - .By postmarking or dellverlng notification
. of the date of each performance test required by this permlt at
least 30 days prlor to the test date, and,

10. 17-297.345 - By providing stack sampling fac111t1es for
the combustion turbine and the auxiliary boiler.

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.

O. Submission of Reporté

The following information shall be subnitted to the
Department’s Bureau of Air Regqulation within 12 months of issuance
of this permit:

1. Description of the final selection of the turbine and the
auxiliary boiler to be installed at the facility. Descriptions
shall include the specific make and model numbers, any changes in
the proposed method of operation; fuels, emissions or equipment.

2. Description of the CEMS selected. Description shall
include the type of sensors, the manufacturer and model number of

the equipment.

3. If construction has not commenced within 18 months of
issuance of this permit, then the permittee 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)]. . Units to be constructed or
modified in later phases of the project will be reviewed and
limitations revisited under the supplementary review process of the
Power Plant Siting Act. '

.P. Protocols

The following protocols shali be submitted to the Department’s
Air Program, within the Southwest District office, for approval:

1. CEMS Protocol - Within 60 days of 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 Department shall approve the protocol
provided that the system and the protocol meet the requirements of
40 -CFR 60.13, 60.334, Appendix B and Appendix F. This condition of
certification shall be amended to reflect the Federal Acid Rain
Program requirements of 40 CFR 75 when those requirements become
effective within the State.
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PERMITTEE: _ Permit Number: PA-92-32

Tampa Electric Company . PSD-FL-194
Expiration Date: June 1, 1996

SPECIFIC CONDITIONS:

2. Performance Test Protocol - At 1least 90 days prior to
conducting the initial performance tests required by this permit,
the. permittee 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 testlng protocol provided that it
meets the requirements of this permlt.

0. Modifications

The permittee shall give written notification to the Department
when there is any modification to this facility. This notice shall
be submitted sufficiently in advance of any critical date involved
to allow sufficient time for review, discussion, and revision of
" plans, 1if necessary. Such notice shall include, but not be limited
. to, information descrlblng the precise nature of the change;
modifications to any emission control system; production capacity
of the facility before and after the change; and the anticipated
completion date of the change. '

Issued this 24¢h day

of _February , 1994

STATE OF FLORIDA DEPARTMENT
OF ENVIRONMENTAL PROTECTION

-~

. . kD

Virginla B. Wetherell, Secretary

.Page 16 of 16
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Departmelnt of
Environmental Protection

Southwest District
Lawton Chiles 3804 Coconut Palm Drive Virginia B. Wetherell
Governor Tampa, Florida 33619 Secretary

Facsimile . Transmission Sheet

DATE _ February 7, 1996

TO: Leonard Brenner
Cubix »
FAX 352-378-0354

FROM: ﬁ John J. Taylor, DEP, SOUTHWEST DISTRICT
PHONE: 813-744-6100 SUNCOM 542-6100 EXT. 117

Attached is the information you requested.

PA-92-32A.
Tampa Electric Co.

Ccall if you have any further questions.

AIR DIVISION FAX NUMBER: 813-744-6458 SUNCOM 542-6458

Total Number of Pages _ 7

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

Printed on recycled paper.
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BEFORE THE STATE OF FLORIDA
DEPARTMENT OF ENVIRONMENTAL PROTECTION

In Re: TAMPA ELECTRIC COMPANY )
- POLK POWER STATION )
MODIFICATION OF CONDITIONS )

) DEP CASE NO. PA 92-32A
) OGC CASE NO. 92-1399 D.E. [

OF CERTIFICATION PA 92-32
POLK COUNTY, FLORIDA

FINAL ORDER MODIFYING CONDITIONS FEB 23 1395
OF CERTIFICATION W“ﬂ--_-rmﬁmmu

On January 26, 1994, the Governor and Cabinet, acting as the Siting Board, issued a final
order approving certification for the Tampa Electric:-Company (TEC) Polk Power Station Project.
That certification order-approved the construction and operation of a 260 MW (net) first phase of an
ultimate 1150 MW capacity, integrated coal gasification combined cycle (IGCC) facility and

associated facilities to be located in Polk County, Florida.

On May 12, 1994 and September 9, 1994, TEC filed requests to modify the conditions Qf
certification pursuant to section 403.516(1)(b), Florida Statutes (F.S.). TEC requested that the
conditions be modified to approve changes to the plant design, layout, and operating conditions.
The changes include increases in size and operating parameters for the auxiliary boriler, replacement
of uncovered coal piles with coal silos, decreased NOx emission limits for the IGCC combustion
turbine, revised monitoring requirements for the auxiliary boiler, and updating of applicable

regulatory requirements.

Copies of TEC’s request were distributed to all parties to the certification proceeding and
made available for public review. On December 23, 1994, a Notice of Proposed Modification of
Power Plant Certification regarding the proposed modifications was published in the Florida
Administrative Weekly. TEC published notice of the proposed maodification in the Tampa Tribune
and La.keland Ledger on December 3, 1994. The notice specified that a hearing would be held if
requested on or before 45 days from receipt of the proposed modification by the parties or within
30 days of publication of the notice. No written objection to the proposed modification was

received by the Department.



Accordingly, in the absence of any timely objection,

T IS ORDERED:
The proposed changes to the TEC Polk Power Station , described in the May 12, and September 3,

1994 requests for modification, are APPROVED. Pursuant to Section 403.516(1)(b}, F.S. the

Department hereby MODIFIES the conditions of certification for the Polk Power Station as follows:

- XML AIR
E. Auxiliary Boiler

The maximum heat input to the auxiliary boiler shall not exceed 48-6 120.0 MMBtu/hr when
firing No. 2 fuel oil with 0.05 percent maximum sulfur content by weight. All fuel consumption

must be continuously measured and recorded for the auxiliary boiler.

G. Fugitive Dust

Fugitive dust emission during the construction period shall be minimized by covering or
watering dust generation areas. Particulate matter emissions from the coal handling equipment shall

be controlled by enclosing all coal storage, conveyors and conveyor transfer points (exceptthese

Water sprays or

chemical wetting agents and stabilizers shall be applied to uncovered storage piles, roads, handling

equipment, etc. during dry periods and, as necessary, to all facilities to maintain an opacity of less

than or equal to five percent.

ef-20-pereentis—aHowed-



. Emission Limits

Lgua

1. The maximum allowable emissions from the IGCC combustion turbine, when firing

syngas and low sulfur fuel oil, in accordance with the BACT determination, shall not exceed the

following:
Emission Limitations
7F CT Post demonstration
Period

Pollutant uel Basis Ib/hr tpy

NOx Oil 42 ppmvd 311 N/A

Syngas 25 ppmvd 2225 1044

220.25 1,032.9

I Auxiliary Boiler Operation

Normal operation of the auxiliary boiler shall be limited to a maximum of 3866 3,000 hours

per year 3

16CC-unit's-heat-recoverysteam—generaterisunavaitables _The auxiliary boiler may operate

continuously (i.e. 8,760 hrs/yr) in the standby mode. The following emission limitations shall apply:

1. NOx emissions shall not exceed 6-46 0.10 lbs/MMBtu for oil firing.
2. Sulfur dioxide emissions shall be limited by firing low sulfur oil with a maximum

sulfur content of 0.05 percent by weight.

3. Visible emissions shall not exceed 20 percent opacity (6-minute average) lexcept for

one six-minute period per hour during which opacity shall not exceed 27 percent), while burning low

sulfur fuel oil.



a. The CEMS shall meet the performance specifications of 40 CFR 60, Appendix B.

b. CEMS data shall be recorded and reported in accordance with Rule 62-297.500,

F.A.C., and 40 CFR 60. The record shall include periods of startup, shutdown and malfunction.

C. A malfunction means any sudden and unavoidable failure of air pollution control

equipment or process equipment to operate in a normal or usual manner. Failures that are caused

entirely or in part by poor maintenance, careless operation or any other preventable upset condition

or preventable equipment breakdown shall not be considered malfunctions.

d. The procedures under 40 CFR 60.13 shall be fbllowed for installation, evaluation,

and operation of the CEMS.

N. Applicable Requirements

The project shall comply with all the applicable requirements of Chapters 62-212 and 62-4,
F.A.C., and 40 CFR 60, Subparts A, Db and GG.

Any party to this Order has the right to seek judicial review of the Order pursuant to Section
120.68, Florida Statutes, by the filing of Notice of Appeal pursuant to Rule 9.110, Florida Rules of
Appellate Procedure, with the clerk of the Department of Environmental Protection in the Office of
General Counsel, 2600 Blair Stone Road, Tallahassee, Florida 32399-2400; and by filing a copy of
the Notice of Appeal accompanied by the applicable filing fees witH the appropriate District Court of
Appeal. The Notice of Appeal must be filed within 30 days from the date that the Final Order is
filed with the Department of Environmental Protection.

DONE AND ENTERED this 7 day of February, 1995 in Tallahassee, Florida.

STATE OF FLORIDA, DEPARTMENT
OF ENVIRONMENTAL PROTECTION

PILING AP A ENOWLEDGEMENT
FILED, on ¢4 csunand to S120.82
Florida 5tatuies, with the desisnated g W>@‘E
Department Cierk, ezceipt of which Vnrgmna B. Wetherell
is horel: . ‘. Secretary
’ 3900 Commonwealth Boulevard
2-22.55 Tallahassee, FL 32399-3000
Date Telephone: (904) 488-4805




CERTIFICATE OF SERVICE

| DO-HEREBY certify that a true an correct copy of the foregoing has been sent by U.S. Mail to

the following listed persons:

Lawrence N Curtin
Attorney at Law
Holland & Knight

P.O. Drawer 810
Tallahassee, FL 32302

Karen Brodeen

Assistant General Counsel
Dept. of Community Affairs
2740 Centerview Drive
Tallahassee, FL 32399-0850

Michael Palecki, Chief

Bureau of Electric & Gas

Florida Public Service Commission
101 East Gaines Street
Tallahassee, FL. 32399-0850

Carolyn S. Holifield, Chief
Dept. of Transportation

605 Suwannee Street, M.S. 58
Tallahassee, FL 32399-0458

Doug Leonard, Executive Director

Ralph Artigliere, Attorney at Law

Central Florida Regional Planning
Council

409 E. Davidson Street

P.O. Box 2089

Bartow, FL 33830

Julia Greene, Executive Director

Tampa Bay Regional Planning
Council

9455 Koger Bivd.

St. Petersburg, FL 33702

John J. Dingfelder
Assistant County Attorney
Hillsborough County

P.O. Box 1110

Tampa, FL 33601-1110

Mark Carpanini

Attorney at Law

Office of County Attorney
P.O. Box 60

Bartow, FL 33830-0060

Martin D. Hernandez

Richard Tschantz

Assistant General Counsels

Southwest Florida Water Management
District

2370 Broad Street

Brooksville, FL. 34609-6899

James Antista, General Counsel

Florida Game and Fresh Water Fish
Commission

Bryant Building

620 South Meridian Street

Tallahassee, FL. 32399-1600

Sara M. Fotopulos

Chief Counsel

Environmental Protection Commission
of Hillsborough County

1900 Ninth Avenue

Tampa, FL 33605

this 92:2__day of February, 1995.

STATE OF FLORIDA DEPARTMENT
NVIRONMENTAL PROTECTION

A,

HARD T. DONELAN, JR.
Assistant General Counsel
2600 Blair Stone Rd.
Tallahassee, FL. 32399-2400
(904) 488-9314




L. Monitoring Requirements

1. IGCC Combustion Turbine

A continuous emission monitoring system (CEMS]) shall be installed, operated and maintained
in accordance with 40 CFR 60, Appendix F, for the combined cycle unit to monitor nitrogen oxides
and a diluent gas (CO2 or 02). The applicant shall request that this condition of certification be
amended to reflect the Federal Acid Rain Program requirements of 40 CFR 75, _if applicable, when

these requirements become effective within the state.
3 _a. Each CEMS shall meet the performance specifications of 40 CFR 60, Appendix B.

2 b. CEMS data shall be recorded and reported in accordance with Chapter 62-297.500,
F.A.C., 40 CFR 60 and 40 CFR 75, if applicable. The record shall include periods of startup,

shutdown, and malfunction.

2 c¢. A malfunction means any sudden and unavoidable failure of air pollution control
equipment or process equipment to operate in a normal or usual manner. Failures that are caused
entirely or in part by poor maintenance, careless operation or any other preventable upset condition

or preventable equipment breakdown shall not be considered malfunctions.

4-d. The procedures under 40 CFR 60.13 shall be followed for instalfation, evaluation,

and operation of all CEMS.

b e. For purposes of the reports required under this certification, excess emissions, are -
defined as any calculated average emission concentration, as determined pursuant to Condition No.

XIlt.H.4 herein, which exceeds the applicable emission limits in Condition No. Xill.H.1.

2. Auxiliary Boiler
A CEM shall be installed, operated and maintained in accordance with 40 CFR 60, Appendix F, for

the auxiliary boiler to monitor nitrogen oxides emissions and in accordance with 40 CFR 60.13 to

monitor opacity.
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Department of

iiﬁﬁuwrmegﬁa
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£ FLORIDA \
-- Environmental Protection
Virginia B. Wetherell
Secretary

Southwest District

3804 Coconut Palm Drive

Tampa, Florida 33619
December 9, 1997

Lawton Chiles
Governor

Mr. Randy Barnes
Office of Polk County Property Appraiser
255 N. Wilson Ave.
FL. 33830-3801
Polk Power Plant Pollution Control

Bartow,
(attached)

RE: Tampa Electric Co.,
Facilities Estimate

This

Dear Mr. Barnes:

We agree with the allocation of the facilities as listed on the

attached  sheet as pollution control facilities.

determination is based on a plant visit as well as input from our
(813) 744-6100,

Waste Management Division.
please contact me at

If you have any guestions,

x107.
Sincerely,

G. J. Kissel,
District Ailr Engineer

Southwest District

TECO

C: Mr. P. Matonte,
Polk County file
c:\taxl1l7.doc

Polk Powesr Piant file

attachment

Envir

onment and Natural Resources

“Pratect, Conserve and Manage Florida’s
Printed on recycled paper.
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K CD'?EIPERTY APPR TEL:gAl—SM—A?E. Jun 30,97

Tampa Electric Company
Polk Power Plant Unit 1
Poliution Control Facllitias Estimate

HGCU & Sulfuric Acid Plant _
Hot Gas Cleanup $18,515,924
Sulfuric Acid Plant 22,491,005
Subtotal - HGCU $39,008,929
Cold Gas Cleanup '
Syngas Scrubbing - $2,5664,265
Low Temp Cas Cooling 1,808 780
Acid Gas Removal 9,504,120
Sulfur Recovery 100,263
Tail Gas Treating 83,598
Clean Gas Heating 2,798,258
Subtotal - CGCU ~ $176,856,265 -
Gaslfication Plant \
Slag Handling $4,857,640—
Blackwater Handling 9,320,318
Fines Filtration ' 1,256,083
Process Wastewater Treating 8,807,281
' Subtotal - Gasification $24,241,223
Plant Electrical
Auxiliary Power - Low Voltage $682,656
Auxiliary Power « 4,14kV - 1,619,029
Auxiliary Power - 13.8kV 1,730,956
Generator Step-up Transformers 553,204 -
Temporary Power Substation 158,648 |
Subtotal - Electrical TT$4.744 402 /
Plant Utllities
General Wastewater Treating $90,449,075
Plant & Instrument Air 531,280
Flare 4,430,302
Plant Monitoring & Control 2,485,351
Pipe Racks ' 1,168,958

Subtotal - Plant Utilities 18064076

Total Investment $102,713.885

B



P-1°1°€

Source: ECT, 1993.

Best Available Copy GUK ca/z?
Rev. 2
06/1
NITROGEN /18/93
AR
SEPARATION
UNIT OXYGEN
__.n‘ HOT GAS
o af RAW SYNGAS ~| CLeayp SYNGAS
Y N i . IO—UDF
Qom b HIGH PRESSURE STEAM |
' ! J LR scRvise i 11
COAL COAL WET RAW. : POWER
——| HANDLING syNGas (1| LOW 1 pry Raw e TO
& -— (GAS|F|ER) [R00F Ll Tgxsp SYNGAS | ACID GAS |syNaAs POWER GRID
WATER TEXACO | " | - REMOVAL ™| BLOCK .
SLURRY \ I
PREP conpensaTe | COOLING /08 F _Nlmf_g::ws
4 ‘ A ACID
ACID GAS : -
GREY GAlS ’%/éﬁ /f
SLAG, BLACK WATER | | WATER | SULFURC gl Yol
BLACK WATER | SOUR GAS O ACD 1 e BUANT THERMAL
BLACK BLACK =" PLANT OXIDIZER !
- WATER
HAEJB‘«SNG HANDLING ' W / ”%/WW
mpm%nﬁ&@
‘ B115 milliin DO fm%
oREY CONDENSATE SULFURIC_ ACID 9
Y~PRODUCT
v~ PRODUCT o IR ~1 00 TPD W%M 2
SLAG IN .
BY—PRODUCT B Coneontriler 250 MWW
BRINE TO | (//@/’ﬂ/ﬂ« igaw'w
P ‘ﬂ Y. o’ il 2 /@72}3
FIGURE 3.1.1-1. B M""‘Oﬁw——n 7
Sy A TAMPA || powk
GENERALIZED FLOW DIAGRAM OF IGCC SYSTEMS AND PROCESS l l ELECTR'C POWER
ATECO ENERGY company || STATION

P, 77‘4



Department of
Environmental Protection

) Southwest District
Lawton Chiles 3804 Coconut Palm Drive _ Virginia B. Wetherell
Governor Tampa, Florida 33619 Secretary

FACSIMILE TRANSMISSION SHEET

DATE W) 2/77
/7

B LUTERA

DEPT:

PHONE:

FROM: Vi

DEPT Dé?ﬂ'S@UTHWEST DISTRICT /o7
PHONE: (813) 744-6100 SUNCOM 542-6100 EXT.

OPERATOR: EXT.
SUBJECT:
TOTAL NUMBER OF PAGES, INCLUDING COVER PAGE: —~_S

ATIR PROGRAM FAX NUMBER IS (813) 744-6458
SUNCOM 542-6458

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

Printed on recycled paper.
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193.621 Assessment of pollution control devices.—

(1) If it becomes necessary for any person, firm or corporation owning or operating a
manufacturing or industrial plant or installation to construct or install a facility, as is hereinafter
defined, in order to eliminate or reduce industrial air or water pollution, any such facility or
facilities shall be deemed to have value for purposes of assessment for ad valorem property taxes
no greater than its market value as salvage. Any facility as herein defined heretofore constructed
shall be assessed in accordance with this section.

(2) If the owner of any manufacturing or industrial plant or installation shall find it necessary in
the control of industrial contaminants to demolish and reconstruct that plant or installation in
whole or part and the property appraiser determines that such demolition or reconstruction does
not substantially increase the capacity or efficiency of such plant or installation or decrease the
unit cost of production, then in that event, such demolition or reconstruction shall not be deemed
to increase the value of such plant or installation for ad valorem tax assessment purposes.

(3) Notwithstanding the foregoing provisions, nothing in this section shall prevent an increase in
the assessment of the plant or installation:

(2) In any year where the taxable property in the county is being reassessed or revalued; or

(b) If the assessed value of such plant or installation or parts thereof, during the year preceding
the removal, was less than its just value as required by s. 4, Art. VII of the State Constitution, and
5. 193.011; or

(c) In the 10th year after the completion of the reconstruction and replacement and thereafter.
The provisions of this subsection shall apply only if the demolition or removal shall commence
prior to September 1, 1969, and if the reconstruction and replacements, in lieu thereof are
completed and installed prior to September 1, 1971.

(4) The terms "facility” or "facilities” as used in this section shall be deemed to include any
device, fixture, equipment, or machinery used primarily for the control or abatement of pollution
or contaminants from manufacturing or industrial plants or installations, but shall not include any
public or private domestic sewerage system or treatment works.

(5) Any taxpayer claiming the right of assessments for ad valorem taxes under the provisions of
this law shall so state in a retumn filed as provided by law giving a brief description of the facility.
The property appraiser may require the taxpayer to produce such additional evidence as may be
necessary to establish taxpayer's right to have such properties classified hereunder for
assessments.

(6) If a property appraiser is in doubt whether a taxpayer is entitled, in whole or in part, to an
assessment under this section, he or she may refer the matter to the Department of Environmental
Protection for a recommendation. If the property appraiser so refers the matter, he or she shall
notify the taxpayer of such action. The Department of Environmental Protection shall immediately
consider whether or not such taxpayer is so entitled and certify its recommendation to the
property appraiser.

(7) The Department of Environmental Protection shall promulgate rules and regulations
regarding the application of the tax assessment provisions of this section for the consideration of
the several county property appraisers of this state. Such rules and regulations shall be distributed
to the several county property appraisers of this state.

© Compass Data Systems, Inc. 1996
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Description of Facilities
for
Solid Waste Disposal

at

Polk Power Plant

Prepared for

Tampa Electric Company

December 12, 1996

Prepared By

Becon Corporation
Russell B. MacPherson, President
Joseph D. Malek, Vice President



FILE No. 444 10-14 97 16:27 [D:TECO ENERGY FINANCE

ECOPOLKCOSTSUMS WK4

813 228 4262

PAGE 3

TABLE 1
POLK POWER STATION
TAMPA ELECTRIC COMPANY
SOLID
TOTAL WASTE
CODE DESCRIPTION CcOSsT CcoSsT NOTES

1X HOT GAS CLEANUP
11 Hot Gas Cleanup $29.699,788 $9,528,059 1,23
12  Sulfuric Acid Plant $26,001,123 $650,028 4

SUBTOTAL 1X: $55,700921  $10,178,988
2X COLD GAS CLEANUP
20 CGCU - Common & Engineering $2,6983,185 $91,349 L]
21 Syngas Scrubbing $1,928,125 $48,203 4
22 Low Temp Gas Cooling $1,272,956 $31,824 4
23  Acid Gas Removal $7.190,301 $291,648 234
24  Sultur Recovery - Claus $78,204 $1,055 4
25 Tail Gas Treating $65,207 $1,630 4
28 Clean Gas Heating $2,010,577 $50,264 4

SUBTOTAL 2X: $15,238 535 $516,872
3IX OXYGEN PLANT
30  Air Separation Unit - Engineering $352,914 $8,823 5
31  Air Separation Unit $46,4681,580 $1.211,539 4

SUBTOTAL 3X: $46,8614,493 $1,220,362
4X GASIFICATION
40 Gasification - Common & Enginesring $16,148,049 $4,158,537 5
41 Coal Supply ' $7.,866,042 $368005 234
42  Slurry Prep & Coal Grinding $14,757 669 $544997 234
43  Gasification & High Temp Cooling $70,876,465 $4,593673 234
44  Slag Handling $4,772,884 $4,772,884
45 Blackwater Handling $8,407,751 $7,023,027 23
48 Fines Filtration $1.171,555 $1,171,555
47 Process Wastewater Treating $8,768,089 $8,768,089
48  Auxiliary Boiler $2,172,907 $0

SUBTOTAL 4X: $137,034,412  $31,400,768
5X POWER GENERATION
50 GT & ST - Common & Engineering $6,477.241 $176,604 5
51 Combustion Turbine & Generator $68,034,325 $1,700,858 4
52 Steam Turbine & Generator $24,818,103 $620,453 4
53  Fuel Oil Supply $1.918,385 $263,987 6

Page 1
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813 228 4262

PAGE 4

ECOWOLKICOSTSUMA WK4
‘ TABLE 1
POLK POWER STATION
JAMPA ELECTRIC COMPANY
SOLID
TOTAL WASTE
CODE DESCRIPTION COSsT COS8T NOTES

SUBTOTAL 5X: $101,248,034 $2,761,972
6X HEAT RECOVERY
60 HRSG - Common & Enginnering $1,874,016 $146,401 5
61 Heat Recovery Steam Generalor $34,060,086 $1,340 868 4.8
62 Condensate & Boiler Fesdwater $11,365,990 $450,377 4.8
83 Demineralized Water $1.003,158 $77.803 248
64 Open & Closed Water Caoling Systems $11,387.641 $2,483,665 23

SUBTOTAL 8X: $60,786,871 $4,508,214
7X TRANSMISSION & DISTRIBUTION
70  Plant Electrical - Common & Engineering $370,563 $56,346 5
71 Auxiliary Power - Low Voltage Fcs3 Kk $3,685,860 $611,123
72 Auxiliary Power - 4. 14KV l €14 $7,662,930 $1,277,3368
73 Auxiliary Power - 13.8KV i )73 o) $7,813 925 $1,302,629
74  Generator Step-up Transformer 553 $2,808,602 $687.465 4
75 Miscellaneous Electrical $5,032,838 $830,005
76  Temporary Power Substation 158 $772,551 $106,303 6

SUBTOTAL 7X: $28,017,275 $4,260,208
8X SITEWORK & BUILDINGS
80 Sitework - Common & Engineering $2,227,983 $313,608 5
81  Site Davelopment & Raclamation $44,950,116 $0,148,580 7
84 Wareshouse $1,927 492 $265,223 6
85 Contral Building $3,704,401 $508,726 6
88  Maintenance Building $2,528,454 $347.815 6
87  Land Acquisition $19,839,913 $0

SUBTOTAL 8X: $75,178,339  $10,585,142
8X GENERAL/COMMON
80 Genoral Wastewater Treating $10,758,002 $40149984 1236
82  Plant & instrument Air $2,616,485 $360,028 6
83  Plant Water Requirements $6,588,653 $1,054,158 2236
84  Chemical Fire Protection $62,848 $8,662 6

Page 2



FILE No. 444 10,14 '97 16:28 1D:TECO ENERGY FINANCE 13 228 4262 PAGE 5
ECOPOLKICOSTSUMA WK4
TABLE 1
POLK POWER STATION
TAMPA ELECTRIC COMPANY
, soLID
TOTAL WASTE
CODE DESCRIPTION COST COSsT NOTES
85 Flare ' $4.161,760 $103936 4
97  Piant Monitoring & Communication $987,734 $135.812 6
98 Plant Control & MIS $11,547 440 $1,588,783 6
99 Pipe Racks $5,533,875 $761,434 8
SUBTOTAL 9X: $42,257.687 $8,027,907
TOTAL - ALL AREAS: $564,276,577 $73,460,433
10C (Est): $5,589.846
BOND ISSUANCE COSTS (Max.): $1,500,000
OTHER BOND COSTS (Est.): $1,500,000
ESTIMATE BOND SIZE: $75,000,000
EXCESS SOLID WASTE COSTS: $7.050,279

Page 3
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PULK CO. PROPERTY APPR TEL :941-534-4753 15:23 No.00S P.0O1

FTRAPERIEAL
POLK COUNTY

BARTOW, FLORIDA 33630-3801
255 N, WILSON AVENUE

PH. 841/534-4777

FAX 0841/534-4753
OFFIGE OF
EDWIN H. GOLEMAN, C.F.A,
PROPEATY APPRAISER
FACSIMILE TRANSMITTAL
. . - A -, ’/{ P 4 Rt o)
1o 1ol Schroeder o opAxg SID-TIEY-6Y
FROM: WS‘«(’T/‘M% FAX #  941-534-4753
pate:__ -3049) TIME: 3:20

PAGES, INCLUDING COVER SHEET: ué_

This facsimile contains PRIVILEGED AND CONFIDENTIAL INFORMATION intended only for
the use of the Addresseo(s) named above. If you are not the intended recipient of this facsimile or
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Tampa Electric Company
Polk Power Plant Unit 1
Pollution Control Faclllties Estimate

HGCU & Sulfuric Acid Plant | .
Hot Gas Cleanup $16,515,924 -

Sulfuric Acid Plant 22,491,005 | M

Subtotal - HGCU 39,008,929 ' }WZ‘M M/ﬁ%

Cold Gas Cleanup . et i

Syngas Scrubbing = ~ $2,5664,265 £C0 M /

Low Temp Oas Cooling 1,808 780 T . - mﬂﬂ

Acid Gas Removal 9,504,120 ﬂd LW ]

Sulfur Recovery 100,263 > Je W #

Tail Gas Treating 83,588 ; oo

Clean Gas Heating 2,798,258 _ﬂ.@ L ,(;-‘W "

Subtotal - CGCU _3T6BEEHE 7 s pr
_ _ o SO '

Gaslfication Plant =~

Slag Handling $4,857,54 ',z;,ﬂf
Blackwater Handling 9,320,318 i

Fines Filtration 1,256,083

Process Wastewater Treating 8,807,281 97 0 ;:”f % ;
' Subtotal - Gaslfication $24,241223 € Lords :

e e — ) %mﬂmj )

Auxiliary Power - Low Voitage $682,656 ﬁﬁw M//W
Auxiliary Power - 4.14kV 1,619,029 P/ A
Auxiliary Power - 13.8kV 1,730,956

Generator Step-up Transformers : 553,204

Temporary Power Substation ‘ 158,646 poniDailly

Subtotal - Elsctrical 84744492 i ’/:%' ” w,“
. ’ 5 ol /4 é"r/}ZZ
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Plant Utllities ‘ .

General Wastewater Treating $0,449,075 ol 77( 178
Plant & Instrument Air 531,200

Flare 4,430,302 //7[

Plant Monitoring & Control 2,485,351 ﬁﬁémm -

Pipe Racks 1,168,958 M
Subtotal - Piant Utilities " %18,064,076 M 4
Total Investment $102.713.885 W
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Description

Location

Technology

POLK POWER STATION
FACT SHEET

B A state-of-the-art “integrated coal gasification combined-cycle”
power plant that will produce enough electricity to serve 56,000 homes.

- The facility will begin operation in 1996.

B A 4,300-acre tract of land (previously mined for phosphate)
recommended by an independent citizens Power Plant Siting Task
Force. About 11 miles west of Fort Meade and 11 miles south of
Mulberry. Located just south of County Road 630 and east of

State Road 37, with a portion crossing west over S.R. 37.

B A 250-megawatt “Integrated Gasification Combined-Cycle” facility
that will be among the nation’s cleanest, most efficient and most
economical power generation units.

The plant is a first-of-its-kind combination of two leading technologies.
The first technology is called “coal gasification,” which uses coal to
create a clean-burning gas. This second technology is called
“combined cycle,” which is the most efficient method of producing
electricity commercially available today. The integration of these
technologies allows Tampa Electric to couple the high efficiency of the
combined-cycle design with the low cost of coal for fuel.

Construction began in 1994. The complete 250-megawatt integrated
facility will begin operation in the fall of 1996.

The gasification portion of the plant will produce a clean coal gas to
be used in the combustion turbine. Coal is combined with oxygen in
the gasifier to produce the gaseous fuel. The gas is then cleaned by a
“gas cleanup” process. After cleaning, the coal gas is used in the
combustion turbine to produce electricity.

Combined cycle is more efficient because it reuses exhaust heat to
produce more electricity. Combined-cycle design consists of a
combustion turbine/generator, a heat recovery steam generator, and a
steam turbine/generator. The exhaust heat from the combustion
turbine is recovered in the heat recovery steam generator to produce
steam. This steam then passes through a steam turbine to power
another generator, which produces more electricity.

All together, the plant will be about 10 to 12 percent more efficient
than a conventional coal power plant.

(continued on back)



Technology contd. Tampa Electric has been awarded $130-million in funding through the
U.S. Department of Energy’s Clean Coal Technology Program to

demonstrate this special integration of technology.

Over the next 20 years, Tampa Electric will add to the plant to meet any
additional Customer energy needs not served through conservation or
cogeneration. The total capacity at this plant is expected to reach about
1,150 megawatts.

Environment : M The coal gasification unit will provide clean, coal-fueled power, with

the gas cleanup process removing a minimum of 95 percent of the sulfur
in the coal gas. This is expected to exceed the performance of today’s
most advanced coal-fired generating units. The sulfuric acid and slag
byproducts will then be sold for reuse in industry.

Existing “mine cuts” on the phosphate land will be modified to become
the plant’s cooling reservoir. Much of the power station’s storm water
will be reused in the plant or cooling reservoir. And, the combined-cycle
technology requires much less cooling water than conventional
technology.

Employment M Plant construction began in 1994 and will extend through 1996.

About 1,200 contract construction workers will be employed by the
general contractor at the site during the peak of construction activity. A
team of full-time personnel employed by Tampa Electric Company will
manage and operate the Polk Power Station plant once it begins service
in mid-1996. Tampa Electric will recruit individuals that are multi-
skilled, multi-functional, and demonstrate the ability to be part of a
dynamic, high-performance team. Candidate selection was begun in the
first half of 1995. If you would like more information on employment
opportunities, contact Tampa Electric at 1-800-282-4667, extension 34637.

Tampa Electric Company B Tampa Electric Company is a regulated public utility that has been

serving West Central Florida since 1899. Today it delivers electricity to
more than 480,000 Customers in a 2,000-square-mile area that includes
almost all of Hillsborough County and parts of Polk, Pasco, and Pinellas
counties. Tampa Electric also supplies electricity to a variety of other
communities through wholesale power arrangements with local
municipals and cooperatives. Tampa Electric has four power plants that
produce about 3,300 megawatts of electricity. The company has 3,200
employees.

For More Information B Please call our toll-free number 1-800-282-4667, Ext. 34269,

or write: Tampa Electric Co., Polk Power Station, P.O. Box 111,
Tampa, FL 33601.

252.215 1™ 10/95 DP
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Tampa Electric’s newest power plant, the 250-megawart, clean-coal Polk Power

On a 4,300-acre Polk County site
previously mined for phosphate, sits
Tampa Electric Company’s new power
plant, the Polk Power Station, a clean-
coal, 250-megawatt gasification
facility, ready to do its job.

The power plant, located just south
of County Road 630 and east of State
Road 37, began commercial operations
in late September.

Station, went on line this fall on time and on budget in southwestern Poik County.

The project already has a seven-year
history, which began in 1990 when a
group of independent citizens were
selected to form a Power Plant Siting
Task Force.

The task force was made up of
educators, business and community
leaders and environmentalists to decide
where the plant should be built. They
combed through more than 30 sites in
West Central Florida during a year-

long site selection process.

Construction of the plant began in
1994 and nearly 25-million cubic yards
of earth has been moved since that
time.

Today, the Polk Power Station is
capable of producing enough
electricity to serve an estimated 56,000
homes. This power-generating facility
boasts one of the cleanest, most
efficient and most economical units

STARTUP (Continued on page 4)
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A Tampa Electric is creating a huge
recreational preserve with fishing lakes
and wetlands on the site of its Polk
Power Station, including a sprawling
natural habitat for a wide array of fish,
wildlife and birds, like this heron.

Printed an
Recycled paper

- |

N ature and technology. A delicate
balance between these two is being
achieved to meet the needs of our
Customers and the needs of our
environment at the Polk Power Station.

A protected area designed to house a
wide variety of plants and animals
native to the area around Tampa
Electric’s new Polk Power Station site
is nearing the final stages of approval
after more than six years of work by
Tampa Electric’s Corporate
Environmental Services Department.

If the final plan is approved later this
year by the Florida Department of
Environmental Protection (DEP),
environmental, land and water
management plans for the site will create
a 1,51 I-acre recreational preserve.

The preserve will include five
fishing lakes which the Florida Game
and Fresh Water Fish Commission
(FGFWEFC) will manage, osprey
nesting platforms, and an expansive
natural habitat for birds and other
wildlife.

In addition, a recreational and
nature preserve is proposed for the
west side of State Road 37 in
conjunction with the FGFWEFC.

Tampa Electric’s environmental
engineers and consultants worked
closely with specialists from DEP and
the FGFWFC to develop
comprehensive revegetation,
reclamation and water management
plans for the site.

The Polk Power Station is the first
utility power generation station ever
built on former phosphate mining
land.

When permitting the 4.300-acre
Polk site, the reclamation work on this
1.511-acre portion of the land was
part of Tampa Electric’s
environmental permit requirements.

As part of the plan, approximately
200 acres of trees, including pine and
maple, have been planted. Some 608
acres of lakes have been created and
will be used by the FGFWFC as a
recreational fishing area for residents.

More than half of the [.511-acre
site will be reclaimed into uplands,
wetlands and lakes.

Tampa Electric also worked with
the National Audubon Society for
assistance with designing the
wetlands and the bird nesting islands
that are proposed for the site.

This is a historic, first-of-its-kind
project — one considered so
progressive in its site selection
process that it’s been honored by state
and national environmental groups.

The result? A clean, high-tech
power plant that will have the lowest
impact on its environment — and ours.




How It Works
An Inside Look at the Polk Power Station

Integrated Gasification Combined Cycle Facility
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A look at how the new, state-of-the-art Polk Power Station produces power

Nearly seven years since
conception, a new state-of-the-art
Tampa Electric power plant in Polk
County, the Polk Power Station, is now
in operation.

The environmentally friendly
technology that powers the
250-megawatt plant is capable of
serving an additional 56,000
Tampa Electric homes.

As one of the first coal-powered
plants in the nation able to remove
most of the emissions from its fuel, the
Polk Power Station received $140-
million in co-funding from the U.S.
Department of Energy to offset the
project’s cost. This project is part of the
U.S. Clean Coal Technology Program.

Here’s how it works:

The Polk power plant uses coal to
create synthetic gas which is then
cleaned of sulfur-bearing compounds.

The resulting mixture powers a
combustion turbine engine similar to
the kind used in large jets.

Special devices capture heat from
the exhaust of this process, which in
turn is used to make steam, which then
drives a steam turbine engine that
produces even more energy.

Sulfur extracted from the synthetic
gas is captured and sold separately as
sulfuric acid to the local phosphate
industry.

The plant is a first-of-its kind green-
field combination of two leading
technologies: Combined cycle, which

is the most efficient commercially
available method of producing
electricity, and coal gasification, which
uses coal to create a clean-burning gas.

Combined cycle is more efficient
because it allows us to produce more
electricity by using the same heat twice.

Bringing these two technologies
together will allow us to integrate the
high efficiency of the combined-cycle
design with the low costs of coal as
fuel in an environmentally superior
method.

The Polk plant will be 10-to-12 per-
cent more efficient than a conventional
coal-fired power plant, making it
among the nation’s cleanest, most
efficient and most economical power
generation units.




Who is Tampa Electric?

Tarnpa Electric
Company is a regulated
investor-owned utility which
has been serving the energy
needs of West Central
Florida since 1899.

Today, Tampa Electric
provides reliable electricity
and energy services to more
than 500,000 Customers in a
2.000-square-mile area that
includes almost all of
Hillsborough County, and
parts of Polk, Pasco and

HARDEE COUNTY

DE SOTO COUNTY

diversified, energy-related
holding company
headquartered in Tampa.
TECO Energy has
companies engaged in
water transportation, coal
mining, natural gas
production, independent
power production, oil and
gas exploration, and
advanced energy
management and
communication systems.
For more information

Pinellas counties.

Tampa Electric also supplies
electricity to a variety of other
communities in Florida through

wholesale power arrangements with

Tampa Electric’s five power plants,
including the new Polk Power Station,
produce more than 3,600 megawatts of
electricity. The company has more than

about the Polk Power
Station, please call our toll-free number
at 1-800-282-4667, Ext. 34269. Write
us at: Tampa Electric Co.. Polk Power
Station, P.O. Box 111, Tampa, FL.

local municipal utilities and 2,800 employees. 33601. Or visit our World Wide Web
cooperatives, including the utility that Tampa Electric is the principal site online on the Internet at:
serves Walt Disney World. subsidiary of TECO Energy, a htip://www.teco.net
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Inside:

An Update on
Tampa Electric’s

Polk Power
Station




I Reliability Goes Up While
Prices Go Down

Take a “Virtual” Tour
of Our Polk Plant
If you have access to the Internet,
mmmmmuﬁamﬁm
new Polk Power Station, M‘H.\!wle
in Tampa, Toledo or Timbuktu!
Online,” our site on the World Wide Web
Polk Power Station home page in the
“News & Information” section ta explore
this new, state-ofthe-art power plant.
When vou click on the images in this
virtual tour, you'll have a chance to get a

closeup, interactive look at some of the

arugfa:ﬂy.
Slrf'smatﬂal?okpmm ;
“ﬂmmmm

Questions &

Emm‘lﬂ o .-i.,._. “
 please call Al Dorsett in Tampa Electric’'s
Mulberry Customer Service Office at
{941) 4254988.

Tampa Electric has achieved its goal
of bringing online our clean, highly
efficient Polk Power Station without
increasing prices.

Through a series of agreements with
the Florida Office of Public Counsel and
the Florida Industrial Power Users
Group, and after approval by the Florida
Public Service Commission, Tampa
Electric Company has brought into
service its Polk Power Station without

Apr'S6 luiBE Oct 'S4 b DS Ar'SS el S Dct'SS Jam 6 Apr D6 lui'96 Oct'BE e WS
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increasing base rates through 1999,

In addition, a refund of a portion of
the revenues that previously were
deferred to offset the costs of the new
Polk plant will appear as a credit on
Customers’ electric bills.

The rate reduction will continue to
be issued as a credit on our Customers’
electric bills each month for the next
27 months.

For a typical Tampa Electric
residential Customer using 1,000 kilo-
watt-hours per month, the refund
amounts to $1.73. When combined
with the company’s fuel adjustment,
the actual monthly credit results in a
$1.20 decrease per 1.000 KWH for the
next six months.

So, while we’re also increasing our
ability to deliver reliable power to West
Central Florida, we’ve managed to
reduce our Customers’ monthly electric
bills while freezing base rates for the
next three years.

A This chart shows how Tampa Electric's average monthly residential rate has

steadily declined over the past three years.

Polk Power Station workers inspect
the power plant’s massive steam tur-
bine, used to produce electricity
through the plant’s first-of-its-kind
technology, which turns coal into a
clean-burning synthetic gas and is
one of the most efficient in the U.S.A.




Polk’s Economy to
Benefit from Power Plant

The new power plant we're
operating in Polk County will
contribute to the local economy by
generating 75 new jobs and adding as
much as $4 million a year to Polk’s tax
base.

Here’s how this investment in Polk
County’s future will help support
efforts to enhance the quality of life in
Polk County and ensure a brighter
tomorrow:

Providing jobs — A team of nearly
75 full-ime personnel employed by
Tampa Electric will manage and
operate the Polk Power Station. The
company has recruited individuals who
are multi-skilled and multi-functional
to be part of a high-performance
operations team. Annual payroll in
1997 is expected to exceed $4 million.

Contributions to the economy —
In addition to growing Polk County’s
tax base, the wage and tax

contributions will have a further
positive impact as they work their way
through the local economy.

Specifically, the monies provided to
local government in the form of
property taxes will be spent on
community-related projects and
services which will be provided
primarily by area businesses and
citizens. This income, in turn, will be
respent, creating further local business
activity.

The same is true of wages received
by the employees of the Polk plant,
which will be used locally to purchase
food and gasoline, plus other goods and
services.

The effects of the initial
contributions and the secondary
impacts are estimated to have a final
total economic impact on the Polk
community of around $16 million.

) - =
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Integrated-gasification, combined-cycle process specialists

monitor the Polk Power

Station’s generation output inside the power plant’s computerized control room.

STARTUP (Continued from page 1)

operating in the United States today.

In fact, the new plant uses state-of-
the-art technology which will
contribute to saving Customers nearly
$62 million in costs compared to
Tampa Electric’s next best alternative
for meeting Customers’ power needs.

“The Polk Power Station sets the
nation’s standard for the clean use of
coal in generating electricity,” said Polk
Power Station general manager Charles
Shelnut. “All the major equipment,
including the power block and the coal
gasification equipment, is now in
operation.”

Already, fuel shipments are being
delivered to the plant site. The fuel is
being transported from Tampa
Electric’s Big Bend Station in South
Hillsborough County, using trucks
which are traveling primarily on State
Roads 674 and 672.

“We've made efforts to minimize the
effect of the truck traffic through these
areas by making round-the-clock
deliveries to the Polk site,” said
Shelnut. “This will help spread out the
traffic so residents and businesses
won'’t notice a significant traffic
increase.”

Tampa Electric also worked closely
with the Florida Department of
Transportation to complete roadway
improvements in the Polk plant area to
further reduce the impact of truck
traffic bringing coal to the site.

*1 appreciate the support the local
community has shown us as this
project has progressed.” said Shelnut.
“Their interest and cooperation has
been tremendous, and we owe them a
big ‘thank you’ for helping make this
project a success and for the welcome
mat they extended to Tampa Electric.”

POLK

POWER
STATION
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TOPICAL REPORT NUMBER 6 OCTOBER 1996

The Tampa Electric

Integrated Gasification
Combined-Cycle Project

Demonstration of an Advanced
250 Megawatt Integrated Gasification
Combined-Cycle Power Plant

A report on a project conducted jointly
under a cooperative agreement between:

The U.S. Department of Energy and Tampa Electric Company



Cover image: The Polk Power Plant site as seen from across the lake in early evening.

Photography courtesy of Lee Schmoe, Bechtel Power Corporation.
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Preparation and printing of this document
conforms to the general funding provisions
of a cooperative agreement between Tampa
Electric Company and the U.S. Department
of Energy. The funding contribution of the
industrial participant permitted inclusion of
multicolored artwork and photographs at no
additional expense to the U.S. Government.
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Introduction and
Executive Summary

Coal is America’s most abundant fossil
fuel. 1ts combustion creates the steam that
produces 65 percent of this country’s elec-
tricity. The burning of coal, however, lib-
erates two types of gases that have been
linked to the formation of acid rain: nitro-
gen oxides (NO,) and sulfur dioxide (SO,).

With the passage of each successive
piece of clean air legislation over the
years, the electric utility industry has
been made increasingly aware that it
would eventually have to reduce both
types of emissions from existing and
new power plants to environmentally
acceptable levels.

The Clean Coal Technology (CCT)
Demonstration Program is a government
and industry co-funded program to
furnish the U.S. energy marketplace
with advanced, more efficient and
environmentally responsible coal-
utilizing technologies.

A multi-phased effort consisting of five
separate solicitations was administered by
the U.S. Department of Energy (DOE).
Projects selected are a new generation of
innovative coal utilization processes that
are being demonstrated in “showcase”
projects conducted across the country.

These projects are on a scale suffi-
ciently large to demonstrate commercial
worthiness and generate data for design,
construction, operation and technical/eco-
nomic evaluation of full-scale commercial
applications.

Integrated Gasification
Combined Cycle

Among the technologies being demon-
strated in the CCT program is Integrated
Gasification Combined Cycle (IGCC).
IGCC is an innovative electric power
generation technology that combines
modern coal gasification with gas turbine
and steam power generation technologies.
Syngas produced by a gasifier is cleaned
and burned in a gas turbine to produce
electric power. Heat recovered from the
hot turbine's exhaust produces steam that
turns a steam turbine generator to produce
more electricity.

IGCC power plants are environmentally
acceptable and easily sited. Atmospheric
emissions of pollutants are low. Water use
is lower than conventional coal-based
generation because gas turbine units
require no cooling water, an especially
important consideration in areas of
limited water resources.

Due to their high efficiency, less coal
is used per megawatt-hour of output,
causing IGCC power plants to emit less
carbon dioxide (CO,) to the atmosphere,
thereby decreasing global warming con-
cerns. Less coal use also reduces disposal
requirements for ash or slag if there is no
market for these materials.

Repowering is an excellent applica-
tion for IGCC. Such applications utilize
an existing power plant site and are more
economical than greenfield applications.
Costs are lower because an existing
steam turbine is used, less site develop-
ment is required, and the permitting
process is accelerated.

Both greenfield and repowering IGCC
applications could provide the flexibility
needed for utility compliance planning for
sulfur dioxide (SO,) emissions in the next
century. Providing 25 percent of coal-
based electricity by IGCC would result
in emissions less than 0.4 million of the
11.8 million tons/yr of SO, emissions al-
lowable under the Clean Air Act Amend-
ments (CAAA).

Modularity and fuel flexibility are
other important attributes of IGCC power
plants. Before the gasifier is constructed,
the combined cycle unit can be operated
on other fuels, such as natural gas or fuel
oil, to provide early power. The size of
gas turbine units can be chosen to meet
specific power requirements. The ability
to operate on multiple fuels allows contin-
ued operation of the gas turbine unit if the
gasifier island is shut down for maintenance

or repairs, or if warranted by fuel costs.

IGCC power plants use plentiful and
relatively inexpensive coal as their fuel. In
the United States there are several hundred
years of reserves, and use of coal helps to
reduce dependence on foreign oil.

IGCC has potential for significant reduc-
tion in capital costs over today’s technolo-
gies, per kW of generation. These, in part,
arise from higher possible efficiencies com-
pared to today’s impressive IGCC values.

Efficiency improvements are expected
to result from design improvements which
increase overall steam and thermal integra-
tion, use of higher firing temperature gas
turbines, and other technology enhance-
ments such as hot-gas cleanup and nitrogen
injections. Other contributors to reduced
capital costs are: economies of scale, reduced
engineering costs, and improvements re-
sulting from operating experience.



Executive Summary

The Tampa Electric Integrated Gasifica-
tion Combined-Cycle Project (the Project)
was selected by DOE as a CCT Program
Round IIT demonstration project. Demon-
stration of this advanced IGCC power plant
was initiated in October, 1996.

The Participant is Tampa Electric
Company (TEC), headquartered in Tampa,
Florida. TEC signed a Cooperative Agree-
ment with DOE to conduct the Project in
July 1992. Its service area includes the city
of Tampa and covers a 2000 square mile
area in west-central Florida.

The greenfield site is located south
of Lakeland, Polk County, Florida. The
Project is demonstrating use of Texaco’s
coal gasification process to fuel an ad-
vanced General Electric gas turbine gen-
erator whose exhaust is integrated with
a heat recovery steam generator (HRSG)
and a steam turbine generator to produce
electric power.

About 96 percent of sulfur contaminants
are removed by a combination of advanced
hot-gas cleanup and conventional cold-gas
cleanup technologies. Ninety percent of
the gasification product gas, termed syn-
gas, is cleaned by cold-gas cleanup and
10 percent by hot-gas cleanup. Sulfur is
recovered as sulfuric acid and sold, as is
the slag by-product of gasification.

TEC is demonstrating an advanced
moving bed hot-gas desulfurization tech-
nology because of its potential for im-
proving 1GCC performance and costs.

A primary potential advantage of
hot-gas cleanup is an increase in power
plant efficiency because cleaning does
not require the syngas to be cooled to
near-ambient temperature (used for cold-
gas cleanup) and resultant energy losses
are eliminated. Further, there is no process

waste water condensate.

The hot moving bed desulfurization
system being demonstrated in this Project
captures residual dust contained in the
fuel gas, and downstream sintered metal
barrier filters capture the balance.

In contrast to cold-gas cleanup, the
hot-gas cleanup technologies have not
yet been commercially demonstrated.

The combined cycle unit is based on an
advanced General Electric gas turbine unit
that produces 192 MWe. The steam tur-
bine produces 121 MWe. Parasitic power
consumes 63 MWe with the net power
output being 250 MWe.

The demonstration also includes inte-
gration of nitrogen from the air separation

plant with the gas turbine. Steam produced

at various gas cooling stages is integrated

with the HRSG and supplies various pro-

cess needs. The facility processes approxi-
mately 2300 tons per day of Pittsburgh
No. 8 bituminous coal, with a sulfur con-
tent of 2.5-3.5 percent.

SO, emissions will be 0.21 1b/million
Btu input; NO, emissions will be 0.27 1b/
million Btu input. The design heat rate of
the plant is an impressive 8600 Btu/kWh
(40 percent net thermal efficiency) on a
higher heating value basis. The cost of
the Project including land acquisition, site
development and allowance for funds used
during construction (AFUDC) is about
$506 million. DOE is providing about
$142 million.

The first two-year demonstration
period began in October, 1996 and will
involve testing four Eastern U.S. bitumi-
nous coals. The following two-year
period will involve continued develop-
ment of operating/maintenance and re-
liability data on fuels selected by TEC.

IGCC Advantages

* A Clean Environment

* High Efficiency

* Low Cost Electricity

* Potential for Low Capital Costs
* Repowering of Existing Plants
* Modularity

* Fuel Flexibility .
* Phased Construction

* Low Water Use

* Low CO, Emissions

* Public Acceptability




The Tampa Electric

Integrated Gasification
Combined-Cycle Project

several German gasifiers that are commer-

BaCkground cially available. Texaco gasifiers are in
commercial operation, or planned opera-
Coal gasification has been used for tion, in the People’s Republic of China
many years. Primitive coal gasification and other nations.
provided town gas worldwide more than Advanced gasification and IGCC
100 years ago, and a gasification industry technology development began in the
produced coal-based transportation fuels U.S. about 25 years ago, the stimuli being
for Germany in World War II. the desire for: (1) development of coal-
Today coal gasification is seeing based replacements for natural gas and
increasing use. In the United States, oil due to shortages and price increases;
Texaco’s gasification technology is uti- and (2) more efficient, clean coal-based
lized at Eastman Chemical’s Kingsport, power plants.
Tennessee facility. The product is a syn- Modern IGCC technology is a response
thesis gas for production of methanol. The of the U.S. government and industry to
Dakota Gasification plant in North Dakota these needs. Such systems use advanced
produces synthetic natural gas and chemi- pressurized coal gasifiers to produce a fuel
cals based on an advanced World War 1 for gas turbine-based electric power gen-
gasification technology. eration; the hot turbine exhaust produces
Overseas, a major chemical and trans- steam to generate additional electricity.
portation fuel industry exists in the Repub- Texaco coal gasification technology
lic of South Africa, mostly based upon stems from its partial oxidation tech-
advancements of World War Il gasification nology that was developed following
technologies. An IGCC power plant is in World War 1I, in which natural gas and
operation in The Netherlands. There are refinery bottoms were partially oxidized



at high temperatures to produce
a synthesis gas for refinery use.

The first commercial scale
use of a Texaco gasifier in a U.S.
IGCC project was the Cool Water

project. This project received ma-

Jjor support from the U.S. Synthetic
Fuels Corporation. Southern Cali-
fornia Edison Company. U.S. DOE,
Electric Power Research Institute.
Bechtel Power Corporation, and
others. The Cool Water project
was instrumental in proving the
feasibility of IGCC. including its
exceptionally good performance
in reducing atmospheric emissions.
Gas turbines for power gen-
eration have been one of the out-
growths of jet aircraft engine
development. At the end of 1994,
gas turbines contributed about
12 percent (59,600 MWe) of the
fossil fuel-based generating capabil-
ity of U.S. electric utlities. Gas tur-
bine generation capability increased
by 23 percent over the period
1990-1994 even though the total
fossil-based generation capability
increased by only one percent.
This increasing use is due to
technology advances, relatively
low cost per kW, and shorter con-
struction time than conventional
generation. Advances in design
and materials have led 1o major increases in
the size and performance capability of gas
turbine units. Still more efficient models are
expected to be available in the near future.
DOE projects that, over the period of
1994-2015, the proportion and amount of
gas turbine and combined-cycle based gen-
eration will increase. These will constitute
78 percent (197.000 MWe) of the projected
total new capacity of utility plus non-utility
generators (252,000 MWe).

IGCC technologies demonstrated in the

The Texaco gasifier is in the largest structure, which also contains the radiant syngas cooler.
The hot gas cleanup system is installed in the smaller of the two large structures. In the fore-
ground is the air separation unit.

CCT program are expected to provide a
significant share of this new generation.

Today’s IGCC is efficient because of
major improvements that have taken place
in coal gasification and gas turbine tech-
nologies. and a high degree of system inte-
gration that effictently recovers and uses
waste heat.

Atmospheric emissions are low due to
the availability of proven technologies for
highly effective removal of sulfur and other

contaminants from the fuel gas.




The sulfuric acid plant is located in
the foreground and the gasifier and
radiant syngas cooler are in the tall
midground structure.

New Generating Capacity Forecast
1994-2015

generators (252,000 MWe).

70,000 — Turbines
—_— Combined cycle
60,000 ‘ -Fossil steam
——— -Renewables

50.000 — Nuclear

’ — Fuel cell
40,000 ',
30,000 ','
20,000
10,000

N
0 Mwe Utilities Nonutilities Cogenerators
excluding
cogenerators

DOE projects that over the period 1994-2015, gas turbine and
combined-cycle based generation will be 78 percent (197,000
MWe) of the total new capacity additions of utility pius non-utility

Source: U.S. Energy information Administration, 1996
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Project Benefits

The Tampa Electric Integrated Gasifi-
cation Combined-Cycle Project 1s expected
to demonstrate very low environmental im-
pacts and will be one of the most efficient
power plants operating in the United States.

The 250 MWe output of the power
plant will help Tampa Electric Company
(TEC), the participant in this project with
the U.S. Department of Energy (DOE).
meet its customers’ needs and provide
low-cost base load power. Benefits will
be realized by both the customers and the
environment—customers through low-
cost reliable power and the environment
because of very low emissions and rela-
tively low use of natural resources.

A successful demonstration will help
to provide the impetus for future use of
IGCC technology throughout the U.S. The
Project participants will benefit through
sales and licensing of their products.

The Project will also benefit the local
area. Approximately 1500 acres of the
plant site have been converted by TEC
from phosphate mining spoils to wetlands
and uplands.The restoration provides habi-
tat for native plants and animals.

A peak total of 1400 construction jobs
were created, and 75 full-time new jobs
were created for operation and mainte-
nance of the IGCC power plant. Contract
labor is utilized as required for additional
maintenance.

There are new jobs for coal truck
drivers, and other secondary employment
related to plant operation. The economy
will benefit through payment of as much
as $7.0 million per year in additional
taxes by TEC.
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Project Description

Project Participant

TEC is an investor owned electric utility
headquartered in Tampa, Flonda. 1t s the
principal wholly owned subsidiary of TECO
Energy. Inc., an energy related holding
company heavily involved in coal mining,
transportation and power generation.

TEC presently has about 3400 MWe
of generating capacity. about 99 percent
from coal-fired units. TEC serves an area
of about 2000 square miles in west central
Florida. TECO Power Services (TPS). an-
other subsidiary of TECO Energy. oper-
ates a 295 MWe natural gas fired com-
bined cycle power plant in Flonda, with
the electric power being sold under long-
term power sales agreements.

TPS developed the Project and has been
performing project management throughout.
Under terms of the Cooperative Agreement
TPS plans to commercialize the Project

[GCC technology.

Major Participants

TEC has selected major technology
suppliers for this project that are experi-
enced and successful in their respective
industries. They include Texaco Develop-
ment Corporation, as the licensor of the
coal gasification technology and related
services: Bechtel Power Corporation, for
detailed engineering, procurement, start-
up and construction management; General
Electric. as the supplier of combined cycle
equipment: and GE Environmental
Services, Inc., designer of the hot-gas

cleanup system.

Site Description

The Project is Unit 1 of the new Polk

Power Plant, located in south central Polk

|
IGCC Inputs and Outputs

Inputs Quantity, tons/day
Coal 2000
Oxygen 1974
Slurry water (recycled) 884
Nitrogen to gas turbine 6024

Solids Output
Slag/fines from dewatering pit 311
Dry solids from brine concentrator 2.8

98% Sulfuric Acid 218

Net Electrical Output 250 MWe

Major Participants

Tampa Electric Company
TECO Power Services Corperation
Texaco Development Corporation

General Electric Corporation

GE Environmental Services, Inc.

Bechtel Power Corporation

MAN Gutehoffningshutte AG

L. & C. Steinmiiller Gmbh

Air Products & Chemicals, Inc.
Monsanto Enviro-Chem Systems, Inc.
H.B. Zachry Company

The Industrial Company

Johnson Brothers Corporation
Aqua-Chem, Inc.

Davenport Mammoet
Heavy Transport

Owner/operator
Project management and commercialization
Licensor of gasification technology

Supplier of gas turbine/combined
cycle equipment

Designer of hot-gas cleanup system

Detailed engineering/construction
management services, procurement ,
and startup

Supplier of radiant syngas cooling system
Supplier of convective syngas cooling system
Turnkey supplier for air separation unit
Turnkey supplier for sulfuric acid plant
Power block construction

Gasification area construction

Site development and civil contractor
Supplier of brine concentration plant

Transportation/erection of radiant
syngas cooler

~}



Coal Slurry

Oxygen from Air
Separation Plant
—_—

Texaco
Gasifier

. High
Radiant Pressure
Syngas Steam

Cooler
Syngas
Slag to
Disposal ‘Black Water"
R Recycled

A single Texaco gasifier processes 2000 tons per day of coal at about
2500°-2700°F (1371°-1482°C) to produce a raw syngas and molten slag. The
gas flows downward into the radiant syngas cooler where it is partly cooled
and high pressure steam for power generation is produced. Slag is col-

lected in a water pool at the bottom of the radiant syngas cooler and removed.

County, central Florida. The 4348 acre
site is located about 45 miles southeast
of Tampa and 17 miles south of Lake-
land in the heart of central Florida’s phos-
phate mining region.

The Polk site is on a tract of land that
was previously mined for phosphate rock
and has been redeveloped and revegetated
by TEC for this project.

The site area is predominantly rural.
Polk County is an important citrus-raising
and phosphate mining center, each being
important Florida industries.

About a third of the site is used for
power generation facilites. Another third
1s used to enhance the environment by
creation of public fishing lakes for the
Florida Fish and Game Commuission. Trans-
fer of these 1511 acres 1s expected to take
place before April 1997, The final third
of the site is primarily for access and pro-
viding a visual buffer.

The site contains an 850 acre cooling
reservoir. State Highway 37 crosses the site
about one mile from the IGCC power plant.

Power Plant Description

The Project is demonstrating advanced
IGCC technology for production of 250 MWe
in a commercial. electric utility environment
on a greenfield site. It is demonstrating the
integrated performance of a Texaco gasifier,
metal oxide hot-gas cleanup system, con-
ventional cold-gas cleanup, and an ad-
vanced gas turbine with nitrogen injection
(from the air separation plant) for power
augmentation and NO, control.

Makeup water for the power plant is
provided from on-site wells. All process
water is recycled.

Texaco gasifier

Coal is delivered to the site by truck
from a transloading facility at TEC's Big
Bend Station in Apollo Beach, Florida.
Once on site, the coal is conveyed from
coal silos and fed to the grinding mill



with recycled process water and makeup
water from on-site wells.

The project gasifies about 2000 tons
per day of coal in a single gasifier. The
Texaco gasifier has been commercially
proven in several applications and the
scaleup. of less than a factor of two. to
this throughput is not considered to pose
a high level of risk.

Coal is slurried in water. and reacted
in the gasifier with 95 percent pure oxy-
gen (from the air separation unit) to pro-
duce a high temperature, high pressure,
medium-Btu synthesis gas. also known
as syngas.

The raw syngas is partly cooled by
a high temperature radiant heat recovery
unit prior to subsequent cooling stages.
Molten coal ash flows from the bottom of
the radiant syngas cooler into a water-filled

Typical Coal Analysis
(Pittsburgh No. 8 Seam)

quench chamber where it solidifies into a
marketable slag by-product. The slag has
been found by the U.S. Environmental Pro-

tection Agency (EPA) to be non-leaching.
Ultimate Analysis As-Received, wi%

After additional cooling of the raw syn-

gas stream in parallel convective heal ex- Moisture 4.74
changers the stream is split into streams for Carbon 73.78
both hot- and cold-gas cleanup to remove Hydrogen 472
sulfur compounds and other contaminants. Nitrogen 1.38
Chlorine 0.10
Cold-gas cleanup
Sulfur 2.45
Cold-gas clean-up is the primary Ash 7.88
method because the specific technologies Oxygen 4.96
utilized are proven effective, reliable and
; : Total 100.0
commercially available.
Ninety percent of the syngas is cleaned As-Received
Higher Heating Value, Btu/lb 13,290

by the cold-gas cleanup. but the system is
designed to aCComm‘)dulc tht‘ full prOdUC— |
tion of syngas if performance of the hot-

gas cleanup system is unacceptable.

Process flow diagram.
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Photograph courtesy of Mammoet Decalift International B.V.

The raw hot syngas is cooled to 100°F
for cold-gas cleanup by conventional acid
gas removal technology. This portion of
the plant is based upon absorption of H,S
by a liquid amine compound and is capable
of processing 100 percent of the syngas pro-
duced by the gasifier. Steam stripping re-
moves the absorbed H-S which then flows
to the sulfuric acid plant.

Hor-gas cleanup

The potential advantage of hot-gas
cleanup 1s that it increases overall power
plant thermal efficiency because energy
losses in cooling the syngas to near ambient
temperature (used tor cold-gas cleanup) are
eliminated. Costs are reduced compared to
cold-gas cleanup because less gas cooling
and other process equipment is needed.

To evaluate these potential benefits,
TEC included hot-gas cleanup to clean
10 percent of the syngas. GE Environ-
mental Services™ advanced intermittently
moving bed hot-gas cleanup system is
utilized. This technology and the sorbents
used show important promise but are not
yet proven in commercial operation.

In the hot-gas cleanup system, the
syngas first passes through two cyclones
to remove entrained dust. Sodium bicar-
bonate (NaHCO;) is added before the
second cyclone to capture trace amounts
of chlorides and fluorides in the syngas
for protection of gas turbine components.

The hot-gas desulfurization unit oper-
ates at 900°F (482°C). It 1s an intermit-
tently moving bed of a metal oxide based
sorbent that removes sulfur-containing
compounds (mainly hydrogen sulfide
[H,S1) and residual dust in the syngas.

Regeneration of the metal sulfides
produced by syngas desulfurization takes
place in a separate vessel utilizing oxvegen
and nitrogen. The original metal oxide is
restored and the product sulfur dioxide
(80,) flows to the sulfuric acid plant.

Installation of radiant syngas cooler.



This is the first unit to demonstrate
advanced moving bed metal oxide hot-
eas desulfurization technology on a com-

mercial scale.

Power island

Combined. the cleaned syngas streams
have a heating value of about 265 Btu per
standard cubic foot (higher heating value
basis). It is sent to the advanced General
Electric model MS 7001F gas turbine of
the combined cycle power island where
it is burned. About 192 MWe of electric
power is produced. The pressure of the gas-
ifier was selected to match the inlet pressure
requirermnent of the gas turbine,

Nitrogen from the air separation
unit (at 98 percent purity) is mixed with
the syngas at the gas turbine combustor
to give the following benefits to the power
plant: (1) the enhanced mass flow through
the gas turbine produces more power than
without the nitrogen: (2) the overall effi-
ciency of the system is enhanced:; and (3)
low levels of NO, emissions are obtained.

Hot exhaust from the gas turbine unit
passes through a heat recovery steam gen-
erator (HRSG) where three pressure levels
of steam are produced. The majority of the
steam 1s at high pressure and. with high
pressure steam produced in the gasification
stage, drives a reheat steam turbine-genera-
tor to produce about 121 MWe. Flue gas
exits through a 150 foot stack. A flare is
provided to dispose of syngas produced
during startup. shutdown. and during tran-
sient operations.

Power consumption within the facility
1s 63 MWe, resulting in a net power out-
put of 250 MWe,

The net power plant heat rate is an
impressive 8600 Btuw/kWh (about 40 per-
cent efficiency). higher heating value ba-
sis. A 230 kV. five-mile transmission line

connects the power plant to the TEC grid.

|
Simplified Chemistry

TEXACO GASIFIER

C(coal) + O 2700°F CO, 4+ Heat
__*

C(coal) + H,O(steam)  2700°F cO + H.
_’

HOT GAS CLEANUP

Desulfurization

MO + HoS 900°F MS  + H,0

(metal oxide) = (metal sulfide)

MO + COS 900°F MS 4+ 04
_’

Regeneration

MS + 150, 123<2°F MO + SO,

Other operations

The sulfunic acid plant converts the
SO, and H>S from the hot- and cold-gas
cleanup systems to sulfuric acid which is
sold in the sulfuric acid rading market. Pro-
duction is about 200 tons per day.

A brine concentration unit processes
a blowdown stream discharged from the
process water systems and discharges a
reusable water stream for slurry prepara-
tion and salts which will be marketed
or disposed of in a permitted tandfill.

General Electric model MS 7001F gas turbine




Cleaned Syngas Composition

Delivered to Gas Turbine, Volume %

Constituent

Hot-Gas Cleanup

Cold-Gas Cleanup

Carbon monoxide
Hydrogen

Carbon dioxide
Methane

Water

Nitrogen

Argon

Hydrogen sulfide
Carbonyl sulfide
Ammonia

35.6
27.0
12.6
0.1
18.6
5.8
0.0
94.0 ppmv
0.0
0.1 ppmv

48.3
33.8
10.0
0.2
0.5
6.1
1.1
8.4 ppmv
127.0 ppmv
0.0 ppmv

About 10 percent of the syngas is cleaned by hot-gas cleanup
and up to 100 percent by cold-gas cleanup.

General Electric Intermittent Moving Bed Hot Gas Desulfurization System.

Clean Syngas

Salids
Make Up

Lockhopper

Lockhopper

» Sorbent Solids Flow Loop

Lockhopper

Dry Air

Recycle

S02
1o Sulfuric Acid Plant

Process Description

Texaco Gasification

Texaco coal gasification technology uses
a single-stage, downward-firing, entrained-
flow coal gasifier in which a coal/water slurry
(60-70 percent coal) and S5 percent pure
oxygen are fed to a hot gasifier. Ata tempera-
ture of about 2700°F (1482°C), the coal re-
acts with oxygen to produce raw fuel gas
(syngas) and molten ash.

The hot gas flows downward into a radiant
syngas cooler where high pressure steam is
produced. The syngas passes over the sur-
face of a pool of water at the bottom of the
radiant syngas cooler and exits the vessel.
The slag drops into the water pool and is fed
from the radiant syngas cooler sump to a
lockhopper. The radiant syngas cooleris about
17 feet in diameter, 100 feet long, and weighs
about 900 tons. The “black” water flowing out
with the slag is separated and recycled after
processing in the dewatering system.

Gas Cleanup

Gas cleanup equipmentin an IGCC power
plant is relatively inexpensive compared to
flue gas cleanup in a conventional coal-steam
power plant. Smaller equipment is required
because a much smaller volume of gas is
cleaned.

The gas volume is smaller because con-
taminants are removed from the pressurized
fuel gas before combustion. In contrast, the
volume of flue gas from a coal-steam power
plant is 40—60 times greater because the flue
gas is cleaned at atmospheric pressure.

Cold-Gas Cleanup

The raw syngas exiting the radiant syn-
gas cooler is first sent to parallel convective
syngas coolers. Ninety percent of the syngas
flows to the cold-gas cleanup system where
it is first treated in water scrubbers for re-
moval of entrained solids and the gas then
flows to the low temperature syngas cooling



system. The scrubber bottoms are routed
to the “black” water handling system where
the solids are separated. The effluent is
concentrated and crystallized as a solid form
that is shipped off-site either for reuse or
disposal in a permitted landfill. The sepa-
rated water is recycled for slurry coal feed.

The particulate-free gas is water-washed
to remove contaminants that would degrade
the sorbent in the absorber. The wash water
is sent to the ammonia stripper. The washed
syngas flows to the amine absorber where
the H,S and some of the CO, (acid gases)
are absorbed. The “rich” amine is stripped of
acid gas in the stripper. The amine is re-
cycled and the separated acid gas is routed
to the sulfuric acid plant.

Thecold-gas cleanup systemis designed
to accept 100 percent of the raw syngas.

Hot-Gas Cleanup

This unit is designed to handle 10 percent
of the hot, raw syngas. Entrained fine par-
ticles in the hot syngas are removed in the
primary cyclone and sent to the "black”
water handling system. The exiting gas is
injected with sodium bicarbonate and then
enters a secondary cyclone where halogen
compounds (primarily chlorides and fluo-
rides) in the gas are chemically absorbed.
Halogens are removed to minimize corro-
sion of the gas turbine. Solids collected
from the second cyclone are sent off-site for
disposal in a permitted landfill and the gas
flows to the absorber.

A large fraction of any remaining particu-
late matter entering the absorberis captured
by the bed of mixed metal oxide sorbent.

The absorberis an intermittently moving
bed reactor. Syngas, containing H,S and
carbonyl sulfide (COS), enters the bottom
of the absorber and flows countercurrent to
the moving bed of sorbent pellets. The
sulfur compounds react with sorbent toform
metal sulfides. Syngas exiting the absorber
is expected to contain a maximum of 30
parts per million of H,S and COS.

Regeneration of the spent sorbent
is important to avoid excessive sorbent
replacement costs. In this part of the hot
gas cleanup process the sulfide is con-
verted back to the oxide.

Sulfided sorbentis fed from the absorber
lockhopper to the top of the regenerator
where oxidation occurs. The sorbent moves
down the regenerator in concurrent flow
with the regeneration gas.

Temperature control is important to pre-
vent damage to the sorbent structure at
temperatures that are too high. Conversion
of metal sulfide to the inactive sulfate occurs
at temperatures that are too low.

The final regeneration step occurs at the
lower stage of the regenerator where nitro-
gen flows countercurrent to the sorbent.
This stream cools the sorbent, purges
the SO,-rich off gas and ensures complete
regeneration without sulfate formation.

Recycled regenerator effluent gas is
used as a diluent for air to control the
temperature by means of a heat exchanger
inthe loop. Steam is generated and utilized
in the combined cycle unit. A small amount
of sorbent fines is entrained in the gas
stream and collected in a high efficiency
barrier filter that removes fines larger than
five microns (99.5 percent removal of par-
ticulates). Collected solids are sent offsite
for disposal.

Larger sorbent particles entrained
inthe gas stream are collected on screens
at the regenerator sorbent outlet; fugitive
fines from the screens are collected in a
small baghouse.

Combined Cycle
Power Generation

The gas turbine is a General Electric
model MS 7001F, designed for low-NO,
emissions when firing sygnas and with low
sulfur fuel oil that is used for startup and
backup. Rated output from the hydrogen

cooled generator on syngas is 192 MWe,
The gas turbine is an advanced turbine
thathas been provenin a utility environment.

Nitrogen is used as a syngas diluent
to reduce NO, formation and also to in-
crease mass flow, resulting in a higher gas
turbine power output.

The HRSG is a three-pressure design
with natural circulation and reheat. The
steam turbine is a double flow reheat unit
with low pressure extraction. Nominal steam
inlet conditions are 1450 psig and 1000°F
with 1000°F reheat temperature. Expected
generator output during normal operation
is 121 MWe.

Air Separation Unit

The air separation unit provides
95 percent pure oxygen for the gasi-
fier operation, and warmed compressed
nitrogen for the gas turbine. Low pressure
95 percent oxygen is also supplied to
the sulfuric acid plant.

Sulfuric Acid Plant

In the sulfuric acid plant, the sulfur
containing gases from the hot- and cold-
gas cleanup systems are converted to
98 percent sulfuric acid for sale to the local
Florida fertilizer industry. The H,S from the
cold-gas cleanup unit is combusted to SO,
and mixed with hot gases containing SO,
from the hot-gas cleanup unit. The combus-
tion product gas stream, which also con-
tains sulfur trioxide (SO4) and sulfuric acid
(H,SOy), is cooled.

The gas is converted to 98 percent
H,SO, (about 200 tons per day are pro-
duced) after passing through three catalyst
beds charged with vanadium pentoxide
catalyst. Oxygen is utilized for conversion
of 8O, to SO in the process. After separa-
tion of H,SO,, the concentration of SO,
remaining in the gas stream is low enough
to permit direct discharge to the atmo-
sphere through a 200 foot stack.



Polk Site before (above) and after (below) construction.

Environmental
Considerations

The Tampa Electric Integrated Gasi-
fication Combined-Cycle Project is de-
signed to have low environmental im-
pacts. Emissions to the atmosphere are
low because they are controlled by tech-
nologies that are very effective.

The site was selected by an indepen-
dent Community Siting Task Force, com-
missioned by TEC. Members included
environmentalists, educators, €Conomists,
and community leaders. Environmental
impact was a primary driver in the choice
of acceptable sites for the plant. Economic
factors were also considered. The Task
Force considered 35 sites in six counties
and recommended three in southwestern
Polk County that had previously been
mined for phosphate.

The U.S. Environmental Protection
Agency (EPA). the lead federal agency,
issued the final Environmental [mpact
Statement for this project in June, 1994,
Favorable records of decision were issued
by EPA. U.S. Army Corps of Engineers,
and DOE by August. 1994. Some of the
inputs for this comprehensive document
were provided by TEC and its environ-
mental consultants .

All federal. state. and local environ-
mental permits have been obtained. An
Environmental Monitoring Plan developed
by TEC gives details of the performance
monitoring of environmental control
equipment, stack emissions. and also

for the site and surrounding area.
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Costs/Schedule/ Allowed Stack Emissions

(at 15 percent excess oxygen)

DemonStratlon Allowed Emissions, pounds/hour
Milestones During First After First
Two Years of Two Years of
Pollutant Demonstration Demonstration
The estimated cost of the Tampa Electric SO, 518 357
Integrated Gasification Combined-Cycle NO, 664 003
Projec.t includén.g the opérution and Lc.\‘tin% co 99 98
phase is approximately $506 million. DOE
) g e i vOC 3 3
1s providing about $142 million.
PM/PM-10 17 17

Work on the project was initiated with
the completion of an agreement between
TEC and DOE in July 1992. Site. environ-

wenn sl pntiie: mirrtE sy I —

curement and construction activities were Power OlJtPUt
completed since then. Groundbreaking .
X e s Gas Turbine 192 MWe

took place in November, 1994, and the _
facility was released to operations in Steam Turbine 121 MWe
October 1996,

Soner e Gross 313 MWe

The four-year demonstration program =

began in October, 1996, Data are being Auxiliaries Power Use 63 MWe
cathe e - >rfo . e
gathered on power plant performance Net Power Output 250 MWe

including environmental performance.

Operation will be on four Eastern U.S.

bituminous coals. Data will be collected
involving systems performance and operat-
gl mastewin oo cosls: Fbarasiane on Gas turbine, model MS 7001F, during manufacture.
startup, shut down and ramp rates will be
gathered and evaluated. Behavior of the
gas cleanup systems will be established

and emissions monitored.

Selected Startup
Milestones Achieved

* [nitial roll of the steam turbine:
June, 1996

« Sulfuric acid plant and gasifier
completion: June, 1996

« Completion of the hot-gas
cleanup system: July, 1996

« Start demonstration program:
October, 1996

Phatograph courtesy of: General Electric Company
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Gasifier Run Summary

Start Date Major Accomplishments

7/96 First production of syngas

8/96 Achieved steady state in process water system

8/96 First utilization of low temperature gas cooling
system

9/96 Achieved 100% gasifier load, first syngas to
gas turbine, and first production of brine crystals

9/96 First integration of steam drums

10/96 First run >100 hours, full load gas turbine and

combined cycle operation on syngas, and first
production of sulfuric acid.

Preliminary Results

All construction activities at the Polk
Power Plant have been completed. TEC
also completed the reclamation of wet-
lands on both sides of State Highway
37 that crosses the site.

The Project power plant entered the
demonstration phase in October 1996.
Operating on a Pittsburgh No. § bitumi-
nous coal, results achieved have been
positive and encouraging.

A 101.6 hour run of the IGCC system
was conducted in mid-October. Long
term stable operation and full capacity
were achieved. These are critical elements
of the demonstration since they are neces-
sary precursors to the conduct of accep-
tance tests for the coal-gas cleanup and
sulfuric acid plant systems downstream
of the gasifier.

Operating on syngas as well as distillate
fuel. the unit has achieved full load on the
combustion turbine and steam turbine. As
planned, the combustion turbine achieved
the design values of 192 MWe on syngas.
and 121 MWe from the steam turbine, for
a total output of 313 MWe. The nitrogen
injection system operated as expected.

As of the end of October, 1996 the unit
was operated only in the cold-gas cleanup
mode. Work continues on check-out of the
hot-gas cleanup svstems and equipment; as
of the publication date sorbent was loaded

and attrition testing underway.

The sulfuric acid plant is in the
foreground and the combined-cycle
unit is in the background. The large
black object (left center) is the heat
recovery steam generator.



Controls tuning continues and when com-
pleted, performance testing of the IGCC sys-
tem and equipment will be conducted.

As a result of its solid operating experi-
ence in the test program, the combined
cycle unit has been made available for
operation on distillate fuel to help meet
TEC’s load on an as-needed basis.

By-product evaluation is in progress.
The brine concentration system has pro-
duced chloride crystals which will be
evaluated by potential purchasers for reuse.
The sulfuric acid plant has produced sulfuric
acid which will be sold through the sulfuric
acid trading market in Florida. The slag is
being evaluated by the purchaser to deter-
mine how it will be utilized.

Testing of the IGCC system is planned
to optimize operation, improve overall
cycle efficiency and achieve emission
targets. TEC will begin with parametric
testing of key subsystems, including the
hot-gas cleanup system. Four types of
coals will be used in accordance with

the demonstration test plan.

Dawn arrives over the
reclaimed wetlands sur-
rounding the Tampa
Electric Integrated Gasi-
fication Combined-Cycle
Project

I
Future Developments

The achievements and knowledge
gained from the Tampa Electric Inte-
grated Gasification Combined-Cycle
Project demonstration are expected to
benefit future users of this technology.
Evaluation of advanced features of the
Project will determine their viability for
future commercial applications. Future
commercial offerings of the technology
would be expected to be lower in cost and
improved in performance.

DOE believes that future IGCC green-
field power plants. based upon mature and
improved technology. will cost in the
range of S1000-1350/kW (1995 basis).
Heat rate is expected to be in the range
of 7000-7500 Btw/kWh (46-49 percent
efficiency), higher heating value basis.
Costs will be further reduced if an existing

steam turbine is repowered and existing site

infrastructure utilized.




The Clean Coal Technology Program

The Clean Coal Technology (CCT)
Program is a unique partnership be-
tween the federal government and in-
dustry that has as its primary goal the
successful introduction of new clean
coal utilization technologies into the
energy marketplace.With its roots in
the acid rain debate of the 1980s, the
program is on the verge of meeting its
early objective of broadening the
range of technological solutions avail-
able to eliminate acid rain concerns
associated with coal use. Moreover,
the program has evolved and has
been expanded to address the need
for new, high-efficiency power-gener-
ating technologies that will allow coal
to continue to be a fuel option well into
the 21st century.

Begun in 1985 and expanded in
1987 consistent with the recommenda-
tion of the U.S. and Canadian Special
Envoys on Acid Rain, the program has
been implemented through a series of
five nationwide competitive solicita-
tions. Each solicitation has been
associated with specific government
funding and program objectives. After
five solicitations, the CCT Program
comprises a total of 40 projects located
in 18 states with a capital investment
value of nearly $6.0 billion. DOE’s
share of the total project costs is about
$2.0 billion, or approximately 34 percent
of the total. The projects’ industrial
participants (i.e., the non-DOE partici-
pants) are providing the remainder—
nearly $4.0 billion.

Clean coal technologies being
demonstrated under the CCT Pro-
gram are establishing a technology
base that will enable the nation to
meet more stringent energy and
environmental goals. Most of the
demonstrations are being conducted
at commercial scale, in actual user
environments, and under circum-
stances typical of commercial
operations.These features allow
the potential of the technologies to
be evaluated in their intended com-
mercial applications. Each applica-
tion addresses one of the following
four market sectors:

¢ Advanced electric power
generation

* Environmental control devices
* Coal processing for clean fuels

* Industrial applications

Given its programmatic success,
the CCT Program serves as a model
for other cooperative government/
industry programs aimed at intro-
ducing new technologies into the
commercial marketplace.



Contacts

Project Team Members

Tampa Electric Company
U.S. Department of Energy

Donald E. Pless

Director, Advanced Technology
TECO Power Services Corp.
P.O. Box 111

Tampa, FL 33601-0111

(813) 228-1330

(813) 228-1308 fax

George E. Lynch

Portfolio Manager for
Gasification Power Systems
U.S. Department of Energy
Office of Coal & Power Systems
FE-221/270CC

19901 Germantown Road
Germantown, MD 20874-1290
(301) 903-9434

(301) 903-9438 fax
george.lynch @ hq.doe.gov

Nelson F. Rekos

Project Manager

U.S. Department of Energy
Federal Energy Technology Center
P.O. Box 880

Morgantown, WV 26507-0880
(304) 285-4066

(304) 285-4403 fax

nrekos @ metc.doe.com

Charles M. Zeh

IGCC Product Manager .
Federal Energy Technology Center
P.O Box 880

Morgantown, WV 26507-0880
(304) 285-4265

(304) 285-44083 fax
czeh@metc.doe.gov

To be placed on the Department of Energy’s distribution list for future information on the Clean Coal Technology
Program and the demonstration projects it is financing or on other Fossil Energy programs, please contact:

Victor Der

Director, Office of Power Systems
U.S. DOE, Office of Fossil Energy
Washington, DC 20585
(301) 903-2700
(301) 903-2713 fax
victor.der @ hq.doe.gov

This report is available on the Internet

at the U.S. DOE, Office of Fossil Energy’s homepage: www.fe.doe.gov
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List of Acronyms and Abbreviations

BlU oo e British thermal unit
GO ettt ettt Clean Coal Technology
DIOE ..ot U.S. Department of Energy
EPA e U.S. Environmental Protection Agency
HRSG ot heat recovery steam generator
LIGCC e integrated gasification combined cycle
KV e bbb e s kilovolt
KW ettt kilowatt hour
IMIWE ettt ettt e e megawatt electric
PPIVA ot parts per million by volume, dry
TEC e e Tampa Electric Company
TPS e TECO Power Services Corporation
P e et particulate matter
PM-10 e particulate matter less than 10 micometers in diameter
VOC e e s volatile organic compounds
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Best Available Control Techno]ogy (BACT) Determination ;Z;éﬁﬁé%yéy

Tampa - “Electric Company .
Polk County g%%t?r'/vb

PSD- FL-194 o
PA=92%32 | @%Wﬁ;z/

The applicant is proposing to construct, in phases, a 1,150 MW /%%’D;

power plant in Polk County. The proposed facilities will be known
as the Tampa Electric Company Polk Power Station. The first phase
will consist of an Integrated Coal Gasification Combined Cycle
(IGCC) unit with heat recovery steam generator (HRSG) and steam
turbine (ST) for a nominal net 260 MW IGCC unit. The coal-fueled
advanced CT will be capable of baseload operations (i.e., 100
percent capacity factor) on syngas, while retaining the option to
fire fuel oil as backup (maximum 10 percent capacity factor).

Units proposed to be added at Polk Power Station include two
combined cycle (CC) units totaling 440 MW (nominal) and six simple
cycle (SC) CTs totaling 450 MW (nominal). All of these units will
be fired with natural gas as the primary fuel and No. 2 fuel oil as
backup. The phased schedule for construction and operation of the
proposed generating units at the Polk Power Station is presented in

Table 1.

Table 1

Proposed Schedule for Construction and Operation of Generating Units
for ultimate capacity at the Polk Power Station Site

Start Completion/
Activity/Unit C Construction In-Service
Advanced CT, CG & HRSG/ST First Half 1994 .July 1995
for 260-MW IGCC unit?
75-MW CT ' April 1998 January 1999
75-MW CT - April 1999 January 2000
HRSG/ST for conversion of two 75-MW April 2000 January 2001
CTs for 220-MW CC unit '
75-MW CT April 2001 January 2002
220-MW CC ' ' April 2001 January 2003
75-MW CT April 2005 January 2006
75-MW CT April 2006 January 2007
75-MW CT April 2007 January 2008
75-MW CT ' April 2008 January 2009
75-MW CT . April 2009 January 2010

a - 220 MW when fired on fuel oil and operated in CC mode.
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: The IGCC unit will be supported in part through funding from.
the U.S. Department of Energy (DOE) under the Clean Coal Technology
Demonstration Program. -Under the program, the IGCC unit will be
used to demonstrate the integration of coal gasification (CG) and
CC technologies and to demonstrate a more efficient method for
removal of sulfur from syngas. The new cleanup technology is
called hot gas clean up (HGCU). Conventional methods for sulfur
removal for IGCC units require that the gas be cooled prior to
cleaning, called cold gas cleanup (CGCU), and then reheated. By
comparison, the HGCU technology efficiently cleans the gas at high
temperatures, thereby increasing the overall plant efficiency.
Under the agreement with DOE, Tampa Electric Company will
demonstrate the HGCU system for a 2-year period.

The projected maximum tonnage of regulated air pollutants
.emitted from the proposed facility based on a 100 percent capacity
factor and 8,760 hours per year are shown in Table 2. A simplified
flow chart for the operation of the IGCC systems at the site is
attached (Figures 1 - 3).

Table 2

Projected Maximum Annual Emissions (tpy)
for ultimate site capacity

pol lutant IGCCa ceb scc = Total Significance
Rate (tpy)

;; (TsP) - 399 26;—--- 26 905 25

PH (PMq10) 399 260 246 905 15

S0 2469 720 654 3843 40

NOx 2923 1308 1014 5245 40

o 453 1092 978 2523 100

voc 45 180 168 393 40

Pb 0.15 0.28 0.17 0.6 0.6

H2S0y 241 80 72 393 - 7

Fluorides 0.92 0.17 0.10 1.2 3

Hg 0.12 0.21 0.19 0.5 0.1

Be 0.007 0.013 0.008 0.03 . 0.0004

Total reduced 6.2 0 0 6.2 10

sul fur
(including HpS)
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- 1GCC emissions include the highest annual emissions estimates from the 7F CT (based on the larger of 100
percent CGCU or 50/50 CGCU/HGCU), plus related combustion emissions (e.g., thermal oxidizer), plus other
associated process and fugitive emissions (PM, CO, VOC, and H3S).

- CC emissions represent the totals for four stand-alone CTs in CC mode..

- SC emission represent the totels for six stand-alone CTs in simple cycle mode.

The proposed facility will also include one 49.5 MMBtu/hr .
auxiliary boiler fired with low sulfur (0.05% or less by weight)
distillate fuel o0il. The auxiliary boiler will operate only during
startup and shutdown of the IGCC unit, or when steam from the IGCC
unit’s HRSG is unavailable. The aux111ary b01ler will operate a
maximum of 1,000 hours per year.

The coal ga51f1cat10n facility will serve as a source of medium
Btu, low sulfur (0.07% or less, by weight, sulfur bearlng
compounds) coal-derived gas. The coal used in the gaslflcatlon
fa0111ty will have ‘a maximum sulfur content of 3.05% and have a:
minimum heating value of approximately 11,035 Btu/lb. The*coal
gasification plant will consist of coal receiving, storage and
process facilities, air separation unit, gasifier, product gas
cleaning facilities, acid gas‘removal unit, and auxiliary
equipment. The coal gasification unit will have two stacks, one
flare stack used during startup, shutdown and emergency conditions’
and one thermal oxidation unit stack which will be used
continuously.

The applicant has indicated the maximum tonnage of regulated

air pollutants emitted from the IGCC unit CT during the initial
phase, demonstration and post demonstration periods to be as shown

1n Table 3.

Teble 3

Heximum Annual Emissions from IGCC Unit CT for Various Operating Configurations -

Pol lutant Demonstrat_ion Post-Demonstration
Period (tpy)® Period (tpy)b

PHC 74.5 74.5

$Op 2,269 1,564

NOy 2,908 1,044

co

voc

430

38.5

430

38.5
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H250, 241 - ) 241
Pb 0.13 0.067
Fluorides - 0.92 o ' 0.92
Hg 0.11 0.017
Be - 0.0029 0.0029

a - Based on baseioad operations firing syngas, with a maximum of 8,760 hr/yr utilization of HGCU and up to

10 percent ennual capacity factor firing fuel oil.
"b - ‘Based on baseload operations firing syngas, with emission rates equivalent to 100 percent CGCU operations; up

to 10 percent annual capacity factor firing fuel oil.
¢ - Excluding sulfuric acid mist.

Florida Administrative Code Rule 17-212.400 requires a BACT
review for all regqulated pollutants emitted in an amount equal to
or greater than the significant emission rates listed in Table 1.

Date of Receipt of A BACT Application

September 21, 1992
BACT Determination Requested by the Applicant

Combined Cvycle Units

Pollutant . Determination

NOy ' 9 ppmvd (NG)
25 ppmvd (Syngas firing)
42 ppmvd (No. 2 fuel oil firing)

S03 Firing of NG or Syngas
. Fuel 0il with a maximum sulfur content of
0.05 % by weight, 0.048 1lb/MMBtu

co Combustion control
25 ppmvd (NG)
40 ppmvd (No. 2 fuel o0il firing)
25 ppmvd (Syngas firing) '

voc Combustion control
7 ppmvd (NG)
7 ppmvd (No. 2 fuel oil firing)
1 ppmvd (Syngas firing)
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Particulates
Pb

H2 S04

Be

AS

Raw Product Gas

Pollutant

Sulfur
Particulates

Good combustion, and type of fuels fired
Good combustion, and type of fuels fired

Firing of NG, Syngas.
and No. 2 fuel oil

Firing of NG, Syngas and No. 2 fuel oil
Firing of NG, Syngas and No. 2 fuel oil

Coal Gasification Plant

Control Technology

Acid Gas Removal (95.6%)
Water scrubbing

The raw product gas is fired in the combined cycle combustion
turbine units and emissions of product gas are included in the BACT
determination for those units.

Pollutant

SOo

NOy
CcO

Pb

H2504
Mercury
Beryllium

Inorganic Arsenic

CG Emission (Thermal Oxidizer)

Control Technology

Fuel o0il firing with a sulfur content not to
exceed 0.05% by weight. (45.3 1lb/hr) '

Combustion controls
Combustion controls
Efficient Operation
Efficient Operation.
Efficient Operation
Efficient Operation

Efficient Operation
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Fugitive Dust Source

Coal Unloading

Conveyers and Transfer Points
(Coal, Slag)

Coal Storage and
‘Reclaiming

Fuel 0il Storage

NOy

SO2

co
vocC
Particulates

Pb
Mercury
Beryllium

Inorganic Arsenic

Materjals Handling and Storage

Control Technology

Enclosed - including a Collection
System

Transfer points enclosed
with Collection
System. Conveyers enclosed

Crusting Agent Application
Wet Suppression Systems or
Crusting Agents

surfactant Applicationl

Bottom Loaded/Submerged Filling

Auxiliary Boiler

Low NOx Burners and Combustion
Controls, limited operation?2
(0.159 1lb/MMBtu)

Fuel 0il firing with a sulfur
content not to exceed 0.05 % by
weight, and limited operation
(0.053 1b/MMBtu)

Combustion Controls (0.087
1b/MMBtu)

Combustion Controls (0.0485
1b/MMBtu)

Combustion Controls (0.061
1b/MMBtu)

Combustion Controls
Combustion Controls
Combustion Controls

Combustion Controls

1 - Total Coal Handling Sources PM Emissions are 11.2 tpy
2 - Maximum of 1000 hours of operation per year
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Annual pollutant emissions are shown in Table 1 for all
sources. Pollutant emission rates are listed in the section
entitled "BACT Determination by DEP".

Flare Stacks

This source did not propose a BACT since its operation is
expected to be infrequent (startup and shutdown, and emergencies).

BACT Determination Procedure

- In accordance with Florida Administrative Code Chapter 17-296,
Stationary Sources - Emission Standards, this BACT determination is
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. 1In
addition, the regulations state that in making the BACT :
determination the Department shall give consideration to:

(a) Any Environmental Protection Agency determination of Best
Available Control Technology pursuant to Section 169, and
any emission limitation contained in 40 CFR Part 60
(Standards of Performance for New Stationary Sources) or
40 CFR Part 61 (National Emission Standards for Hazardous
Air Pollutants).

(b) All scientific, engineering, and technical material and
other information available to the Department. -

(c) The emission limiting standards or BACT determinations of
any other state.

(d) The social and economic impact of the application of such
technology.

The EPA currently stresses that BACT should be determined using
the "top-down" approach. The first step in this approach is to
determine for the emission source in question the most stringent
control available for a similar or identical source or source
category. If it is shown that this level of control is technically
or economically infeasible for the source in question, then the
next most stringent level of control is determined and similarly
evaluated. This process continues until the BACT level under
consideration cannot be eliminated by any substantial or unique
technical, environmental, or economic objections.
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The air pollutant emissions from combined cycle power plants
and coal fired power plants can be grouped into categories based
upon what control equipment and technlques are available to control
emlss1ons from these facilities. Using this approach, the
emissions can be classified as follows:

o Combustion Products (Particulates and Heavy Metals).
Controlled generally by good combustion of clean fuels
and/or fabric filters.

o Products of Incomplete Combustion (CO, VOC, Toxic Organic
Compounds). Control is largely achieved by proper
combustion techniques.

o Acid Gases (SOx, NOx, HCL, Fl). Controlled generally by
gaseous control devices.

Grouping the pollutants in this manner facilitates the BACT
analysis because it enables the equipment available to control the
type or group of pocllutants emitted and the corresponding energy,
economic, and environmental impacts to be examined on a common
basis. Although all of the pollutants addressed in the BACT
analysis may be subject to a specific emission limiting standard as
a result of PSD review, the control of "nonregulated" air
pollutants is considered in imposing a more stringent BACT limit on
a "regulated" pollutant (i.e., partlculates, sulfur dioxide,
fluorides, sulfuric acid mist, etc.),.  if a reduction in
"nonregulated" air pollutants can be directly attributed to the
control device selected as BACT for the abatement of the
"regulated" pollutants.

Combustion Products

The IGCC facility’s projected emissions for combustion products
(Particulate Matter (PM) and trace heavy metals) exceed the
significant emission rates given in Florida Administrative Code
Rule 17-212.410, Table 212.400-2. A review of the BACT/LAER
Clearinghouse indicates that the proposed PM/PMjig emission level of
0.013 lbs/MMBtu (excluding H3S04) for syngas for the IGCC unit is
consistent with the particulate limit for recent determinations of
coal fired boilers. The applicant proposed PM/PMjpo emission level
of 0.009 lbs/MMBtu for No. 2 oil firing for the IGCC unit is
consistent with previous BACT determinations in Florida.

" In general, the BACT/LAER Clearinghouse does not contain
specific emission limits for beryllium, mercury and arsenic from
turbines. BACT for heavy metals is typically represented by the
level of particulate control. The emission factors for PM/PMjg
when firing the IGCC with syngas and No. 2 fuel oil are judged to
represent BACT for beryllium, arsenic and mercury.
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PM/PM1g emissions are controlled for the auxiliary boiler by
firing with No. 2 fuel o0il with a sulfur concentration not to
exceed 0.05%, by weight. This fuel sulfur level is consistent with
recent BACT determinations for similar facilities.

Products of Incomplete Combustion

The emissions of carbon monoxide, volatile organic compounds
and other organics from combustion turbines are largely dependent
upon the completeness of combustion and the type of fuel used. The
applicant has indicated that the carbon monoxide emissions from the
proposed turbines are based on exhaust concentrations of 25 ppmvd
for syngas and 30 ppmvd for No. 2 fuel oil. Volatile organic-
compound emissions have been based on exhaust concentrations of 7
and 1 ppmvd for. fuel oil firing and syngas, respectively.

A review of the BACT/LAER clearinghouse indicates that several
of the largest combustion turbines (those with heat inputs greater
that 1,000 MMBtu/hour) have been permitted with CO limitations
which are similar to those proposed by the applicant. For VOC, the
clearinghouse also indicates that the proposed emissions are
consistent with that established for other turbines of similar
size, thereby suggesting that the proposed emission levels for both
CO and VOC are reasonable. Although the majority of BACT emissions
limitations have been based on combustion controls for carbon
monoxide and volatile organic compounds minimization, additional
control is. achievable through the use of catalytic oxidation.

Catalytic oxidation is a post-combustion control that has been
employed in CO nonattainment areas where regulations have required
CO emission levels to be less than those .associated with wet
injection for NOy control. These installations have been required
to utilize LAER technology, and typically have CO limits in the 10
ppm range (corrected to dry conditions).

In an oxidation catalyst control system, CO emissions are
reduced by allowing unburned CO to react with oxygen at the surface
of a precious metal catalyst such as platinum. Combustion of CO
starts at about 300°F, with efficiencies above 90 percent occurring
at temperatures above 600°F. Catalytic oxidation occurs at
temperatures 50 percent lower than that of thermal oxidation,
thereby reducing the amount of thermal energy required compared to
thermal oxidation. For CC combustion turbines, the oxidation
catalyst can be located directly after the CT or in the HRSG.
Catalyst size depends upon the exhaust flow, temperature and
desired efficiency. Most gas turbine applications have been
limited to smaller cogeneratlon facilities burning natural gas in
nonattainment areas.
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.The application of oxidation catalyst is not being required as
BACT for the IGCC unit due to high content of sulfur in the fuel.
Syngas fuel which will be utilized at 100 percent capacity factor
contains up to 0.07% by weight sulfur content. These sulfur
compounds are oxidized to SO in the combustion process and will be
further oxidized by the catalyst to sulfur trioxide (SO3). SOj3
will, in turn, combine with moisture in the gas stream to form
H2S04 mist. Therefore, the use of an oxidation catalyst system for
the IGCC unit is not BACT due to corrosion problems.

Acid Gases - Sulfur Dioxide

The emissions of sulfur dioxide, nitrogen oxides, fluorides,
and sulfuric acid mist, as well as other acid gases which are not
"regulated" under the PSD Rule, represent a significant proportion
of the total emissions and need to be controlled if deemed
appropriate. Sulfur dioxide emissions from combustion turbines are
directly related to the sulfur content of the fuel being combusted.

.The IGCC facility'’s projected emissions for SO, exceed the
significant emission rates given in Florida Administrative Code
Rule 17-212.410, Table 212.400-2. A review of the BACT/LAER
Clearlnghouse 1nd1cates that the proposed post- -demonstration SO3
emission level of 0.17 lbs/MMBtu for syngas is consistent with the
SO2 limit for recent determinations of coal fired boilers.

For the IGCC combustion turbine, the applicant has proposed the
use of Syngas, No. 2 fuel oil with a maximum sulfur content of
0.05%, by weight, and coal gasification to control sulfur dioxide
emissions. In accordance with the "top down" BACT review approach,
only two alternatives exist that would result in more stringent SO3
emissions. These include the use of a lower sulfur content syngas
and fuel oil or the use of wet lime or limestone-based scrubbers,
otherwise known as flue gas desulfurization (FGD).

In developing the NSPS for statlonary gas turbines, EPA
recognized that FGD technology was 1nappropr1ate to apply to these
combustion units. EPA acknowledged in the preamble of the proposed
NSPS that "Due to the high volumes of exhaust gases, the cost of
flue gas desulfurization (FGD) to control SO; emissions from
stationary gas turbines is considered unreasonable." EPA
reinforced this point when, later on in the preamble, they stated
that "FGD... would cost about two to three times as much as the gas
turbine." The economic impact of applying FGD today would be no
different.

Furthermore, the application of FGD would have negative
environmental and energy impacts. Sludge would be generated that
would have to be disposed of properly, and there would be increased
utility (electricity and water) costs associated with the operation
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of a FGD éystem. Finally, there is no information in the
literature to indicate that FGD has ever been applied to statlonary
gas turblnes burning distillate oil.

Coal gas1f1catlon sulfur content is controlled through
fuel-production process controls. Sulfur removal stages in the
coal gasification process include acid gas removal, and sulfuric
acid plant thermal oxidizer. Acid gas removal systems remove
-hydrogen sulfide, carbonyl sulfide and carbon dioxide from the fuel
gas using an acid gas absorbent solution. The acid gases are
stripped from the adsorbent solution and sent to the sulfuric acid
plant for introduction into a thermal oxidizer, where the remaining
sulfur compounds are converted to SO3, and finally converted to
commercial grade liquid HS04. The overall sulfur removal
eff1c1ency is 95.6%. The sulfur bearing compounds content of the
syngas is reduced to 0.07% by welght or- less.

The elimination of flue gas control as a BACT option then
leaves the use of NG, CG with the sulfur removal process or low
sulfur coal as the options to be investigated. The applicant has
proposed the use of syngas, CG with sulfur removal or No. 2 fuel
oil (max1mum of 876 hours per year per IGCC combustion turbine)
with a maximum sulfur content of 0. 05% by weight, as BACT for this
project. ,

Although the applicant’s proposed coal gasification acid gas
cleanup process is an existing technology, development is
continuing on coal gasification systems. The data base to
determine whether the proposed post-demonstration sulfur bearing
compounds level of 0.07% by weight is reasonable for a coal
gasification facility with resulting proposed emissions .of 0.17
lbs/MMBtu is limited. A commercial scale demonstration of an IGCC
100 MW power plant has been conducted adjacent to Southern
California Edison’s Cool Water generating station. During the Cool
Water demonstration project, high sulfur coals, Illinois #6 and
Pittsburgh #8, with a sulfur content of about 3.1 percent were
tested. The SOy emission rate was 0.11 lbs/MMBtu for the
Pittsburgh #8 coal and was even lower for the Illinois #6 coal
(Technical Brief, Cool Water Coal Gasification Program: Commercial
Scale Demonstration of IGCC Technology Completed, Electric Power
Research Institute). The Polk Power Station IGCC unit has been
designed for a larger capacity and is expected to be capable of
using coals from various sources not included in the Cool Water
demonstration project tests. lthough emission rates from the
Cool Water tests are representative of the S0, emission range that
can be achieved using IGCC units, the study was conducted as a ‘
.demonstration project and the unlt was later converted to another

fuel source.
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The Polk Power Station IGCC coal gasification system includes
an option for both cold gas and hot gas cleanup and emissions from
the Cool Water demonstration project are not directly comparable to
the hot gas cleanup system. However, an objective of the hot gas
cleanup system test is to demonstrate the efficiency in decreasing
sulfur emissions compared to cold gas cleanup systen.

Acid Gases -~ Nitrogen Oxides

The applicant has stated that BACT for nitrogen oxides for the
IGCC unit will be met by using nitrogen diluent injection to limit
emissions to 25 ppmvd at 15% oxygen when burning syngas, and water
injection to achieve 42 ppmvd at 15% oxygen when burning No. 2 fuel
oil. The emission limit of 25 ppmvd when burning syngas is higher:
compared to 9 ppmvd when burning NG in a combustion turbine due to
the difference in composition and heat content between the two
fuels. In contrast to natural gas which is predominately methane,
syngas is composed of a variety of constituents including CO,
hydrogen, COo2, nitrogen, and water. The combustible components of
syngas are primarily CO and hydrogen instead of methane. CO and
hydrogen burn at a higher adiabatic flame temperature than methane
and therefore can produce approx1mate1y three times as much NOy as

natural gas.

A review of EPA’s BACT/LAER Clearinghouse indicates that the
lowest NOy emission limit established to date for a combustion
turbine is 4.5 ppmvd ‘at 15 percent oxygen. This level of control
was accomplished through the use of water injection and a selective
catalytic reduction (SCR) system. The.two 25 MW combustion
turbines are located in Kern County, California .and the degree of
control at this facility exceeds BACT requlrements.

Selective catalytic reduction is a post-combustion method for
control of NOy emissions. The SCR process combines vaporized
ammonia with NOyx in the presence of a catalyst to form nitrogen and
water. The vaporized ammonia is injected into the exhaust gases
prior to passage through the catalyst bed.

The applicant has indicated that the cost effectiveness for the
application of SCR technology to the Polk Power Station IGCC
project was determined to be $4,935 per ton of NOy removed for a
50% reduction of NOy concentration from 25 ppmvd to 12.5 ppmvd.

The cost impact analysis was conducted using the OAQPS factors and
project-specific economic factors. An assessment of economics
impacts was performed by comparing control costs between a baseline
case of advanced combustion and nitrogen injection and baseline
technology with the addition of SCR controls. Baseline technology
is expected to achieve NOy exhaust concentrations of 25 and 42
ppmvd at 15% oxygen for syngas and oil-firing, respectively. Based
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on Japanese experience, SCR technology was premised to achieve NOy
concentration of 12.5 and 21 ppmvd at 15% oxygen for syngas and
oil-firing, respectively, representing a 50% NOyx removal
efficiency.

Since SCR has been determined to be BACT for several combined
cycle facilities firing natural gas, the EPA has clearly stated
that there must be unique circumstances to consider the rejection
of such control on the badsis of economics. In a recent letter from
EPA Region IV to the Department regarding the permitting of a
combined cycle facility (Tropicana Products Inc.), the following
statement is made:

"In order to reject a control option on the basis of economic
considerations, the applicant must show why the costs associated
with the control are significantly higher for this specific project
than for other similar projects that have installed this control
system or in general for controlling the pollutant "

. The auxiliary boiler is expected to operate 1,000 hours per
year or less. The appllcant is proposing to control SO, and acid
gas emissions by firing with No. 2 fuel oil with a sulfur content
of 0.05% or less, by weight, and by using combustion controls.
Therefore, limited operation and low sulfur distillate oil
represents BACT for the auxiliary boiler.

H2S04 Plant Thermal Oxidizer

The predominant emission from the thermal oxidizer is sulfur
dioxide. The sulfur dioxide emissions proposed for the facility
are based on the highest removal efficiency that is now being
maintained at other coal gasification facilities. This is
accomplished by using an acid gas removal system followed by a
sulfuric plant thermal oxidizer. This process is capable of
providing an overall sulfur removal rate of 95.6 percent.

Fugitive Sources

The applicant has indicated that fugitive particulate emissions
may result from the storage and handllng of coal, slag, and sulfur.
BACT for controlling these activities is good englneering design
and practices. Control measures shall include the following:

- Minimize number of material transfer points

- Apply crusting agent application to inactive storage areas

- Enclose conveyers and transfer points

- Provide induced collection systems fqr dust
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- Provide wet suppression systems (surfactant)
- Cover by-product storage areas (upon completion of cell)

- Handle and ‘store sulfur in a molten or continuous
crystalline state

A review of the control strategy indicates that the applicant
has proposed taking all reasonable measures to minimize fugitive
particulate emissions. : ‘

Environmental Impact Analysis

The predominant environmental impacts associated with this
proposal are related to the use of SCR for NOy control. The use of
SCR results in emissions of ammonia, which may increase with
increasing levels of NOy control. In addition, some catalysts may
contain substances which are listed as hazardous waste, thereby
creating an additional environmental burden. Although the use of
SCR does have some environmental impacts, the disadvantages do not
outweigh the benefit which would be provided by reducing nitrogen
oxide emissions by 50 percent. The benefits of NOyx control by
using SCR is substantiated by the fact that a number of BACT
determinations have established SCR as the control measure for
nitrogen oxides over the last five years for combustion turbines.

In addition to the criteria pollutants, the impacts of toxic
pollutants associated with the combustion of syngas and No. 2 fuel
0il have been evaluated. Beryllium and Mercury exceeds the PSD
significant level. Other toxics are expected to be emitted in
minimal amounts, with the total emissions combined to be less than
one ton per year. )

Although the emissions of the toxic pollutants could be
controlled by particulate control devices such as a baghouse or
scrubber, - the amount of emission reductions would not warrant the
added expense for firing with natural gas or fuel oil. Therefore,
the Department does not believe that the BACT determination would
be affected by the emissions of the toxic pollutants associated
with the firing of syngas or No. 2 fuel oil.

Potentially Sensitive Concerns

With regard to controlling NOx emissions from SCR the
applicant has expressed concerns regarding SCR catalyst
deactivation due to poisoning, oxidation of S02 to S03, formation
of H2s04, formation of ammonium bisulfate and ammonium sulfate,
risk due to potential leaks from storage of NH3 and disposal of
spent catalyst which may be considered hazardous.
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A rev1ew of permitting activities for combined cycle proposals
across the nation indicates that SCR has been required or proposed
for installations with a variety of operating conditions including
firing with fuel o0il. SCR also has been accepted as BACT for
boilers fired with pulverized coal. Although the concerns
expressed 'by the applicant were valid at one time, the most recent
experlences indicate that these problems have been resolved through
advances in catalysts and experiences galned in operation.

BACT Determlnatlon by DEP

1. Conmbustion Products - PM/PM:g (excluding H2S04)

During the two year demonstration period for the IGCC unit at
the Polk Power Station, the applicant’s proposed PM/PM10 emission
limit of 0.013 1lb/MMBtu is accepted for IGCC hot cleanup testing
conducted under the Cooperative agreement with the US DOE. -

For IGCC operation following the 2-year demonstration period
particulate emissions control for the IGCC unit will be limited to
0.013 1b/MMBtu.

2. Products of Incomplete Combustion - CO and VOC

The use of an oxidation catalyst system for the IGCC system is
not found to be BACT due to the high sulfur content in the syngas
and resulting corrosion problems. Emissions are to be controlled-
by good combustion practices during demonstration and post
demonstratlon periods.

3. Acid Gases - Sulfur Dioxides

During the 2-year demonstration period for the IGCC unit at the
Polk Power Station, the applicant’s proposed SO; emissions limit of
0.247 1lbs/MMBtu is accepted for IGCC demonstration testing
conducted under the Cooperative Agreement with the US DOE. The
proposed emissions limit will allow for testing of coals with a
broad range of sulfur content and for evaluation of the IGCC unit
design.

For IGCC operations following the demonstration period,
S0; emissions shall not exceed the 0.17 lbs/MMBtu limit established
in a recent BACT determination for the Indiantown Cogeneration -
facility.

The SO emissions shall be limited to 0.17 lbs/MMBtu for the
IGCC unit by the use of low sulfur coal and the integral IGCC
sulfur removal and recovery processes.
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Acid Gases - Nitrogen Oxides

The annualized cost per ton for NOy removal of $4,935 for the

- IGCC SCR 'estimated by the applicant exceeds recent estimates for
other applications. Recent published estimates for a pulverized
coal plant (Selective Catalytic Reduction for a 460 MW coal fueled
unit: Overview of a NOyxy Reduction System Selection, EPRI, 1993)
with a NOy reduction of 47 percent was $3,265 per ton in 1997 ,
dollars. Costs per ton in this range indicate SCR is a reasonable
alternative. However, there are significant differences between a
pulverized coal-fired power plant and an IGCC unit in the design
and operation of SCR NOy control systems.

Due to the uncertainty in actual system performance and high
cost of a SCR control system, NOy BACT for the IGCC CT will be
determined following a data collection period. After the
demonstration phase, NOyx emission testing will be conducted on the
CT every two months over a 12 to 18 month period. Test results
will be provided to the Department within thirty (30) days after
each test is performed. During the test period, the CT shall be
operated to achieve the lowest possible NOy emission rate and shall
not exceed 25 ppmvd NOy corrected to 15 percent oxygen and ISO
conditions. This concentrationh limitation, equivalent to an
emission rate of 0.099 1lb NOy/MMBtu, is 42 percent lower than rates
recently established as BACT for other pulverized coal-fired power
plant applications. One month after the test period ends, the
applicant will submit a recommended BACT determination for NOy
using the test results, data obtained from other similar
facilities, and research conducted by the CT manufacturer. The
Department will then make a BACT determination for NOy only and
adjust the NOy emission limits as appropriate.

The emission limits for the IGCC unit for firing with syngas
and No. 2 fuel oil for the Polk Power Station are thereby
established as follows:
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Emission Limitations - 7F CT
pPol lutant . 16CC : 1GCC
Post Demonstration 2-year Demonstration
fuel . Basis lb/hr . tpy® fuel Basis Lb/hr tpy?
oil 42 ppmvdf 31 N/A oil ' 42 ppmvd 311 N/A
Syngas 25 ppmvdf 222.5 1,044 Syngas 81 ppmvd 664.2 2,908.3
voce Gil ' 0.028 Lh/KMBtU 32 N/A oil 0.028 Lb/MMBtu 32 N/A
Syngas 0.0017 lb/MMBtu 3 38.5 Syngas 0.0017 Lb/MMBtu 3 38.5
oil 40 ppmvd 99 H/A oil 40 ppmvd 99 N/A
Syngas 25 ppmvd 98 430.1 syngas 25 ppmvd 99 _ 430.1
PM/PH1od oilL . - 0.009 Lb/MMBtu 17 N/A oil 0.009 Lb/MMBtuU 17 ’ N/A
Syngas 0.013 lb/MMBtu 17 74.5 -Syngas 0.013 (b/MMBtu 17 74.5
oil 5.30E-5 lb/MMBtu 0.101 N/A oil 5.30E-5 (b/MMBtu 0.101 N/A
Syngas 2.41E-6 |b/MMBtU 0.003S 0.067 Syngas 1.10E-5 Lb/MMBtu 0.023 0.13
oile 0.048 L|b/MMBtu 92.2 N/A oil 0.048 Lb/MMBtu 92.2 N/A
Syngas 0.17 |b/MMBtu 357 1563.7 Syngas . 0.247 |b/MMBtu 518 2,269

NOTES: a - Based on baseload operations firing syngas, with emission rates equivalent to 100 percent CGCU

operations; up to 10 percent annual capacity factor firing fuel oil.

b - Based on baseload operations firing syngas, with a maximum of 8760 hrs/yr utilization of HGCU
operations; up to 10 percent annual capacity factor firing fuel oil.

c - Exclusive of background concentrations.

d - Excluding sulfuric acjd mist.

e - Sulfur dioxide emissions based on a maximum of 0.05 percent sulfdr,_by Qeight.
f - ppmvd at 15X 0; and 1SO conditions.

Auxiliary Boiler

For the auxiliary boiler, BACT will be represented by a limitation
on hours of operation and the use of clean fuel (maximum 1,000 hours
per year firing No. 2 fuel oil with 0.05% sulfur, by weight).

H2S04 Plant Thermal Oxidizer
A review of the proposed emission rates for the thermal oxidizer

indicates that equipment in and of itself represents BACT for these
sources. '

Fugitive Sources

A review of the control strategy indicates that the applicant has
proposed taking all reasonable measures to minimize fugitive
particulate emissions and is representative of BACT.
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Details of the Analysis May be Obtained by Contacting:

_ BACT Coordinator
Department of Environmental Protection
Bureau of Air Regulation

2600 Blair Stone Road

Florida 32399-2400

Doug Outlaw,

- Tallahassee,

P.E.,

Recommended by:

C. H. Fancy,

P.E.,

Chief

Bureau of Air Regulation

1993

Date

Apprbved by:

Virginia B. Wetherell, Secretary
Dept. of Environmental Protection

1993

Date
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Fugitive Sources

A review of the control strategy indicates that the applicant has
proposed taking all reasonable measures tc minimize fugitive
particulate emissions and is representative of BACT.

Details of the Analysis May be Obtained by Contacting:
Doug Outlaw, P.E., BACT Coordinator

Department of Environmental Protection

Bureau of Air Regulation

2600 Blair Stone Road .

Tallahassee, Florida 32399-2400

Recommended by: Approved by:

C. H. Fancy,~$.E., Cﬂief ' Virginita B. Wetherell, Secretary

‘Bureau of Air Regulation Dept. of Environmental Protection
Bebrvarg 1B 1994 \-Q}onxa.ru (3, 1994

Date o ' Date



| ' Department of @ W
Environmenta! Protection

Twin Towers Office Building
Lawton Chiles 2600 Blair Stone Road Virginia B. Wetherell
Governor Tallahassee, Florida 32399-2400 Secretary

February 28, 1995

CERTIFIED MAIL - RETURN RECEIPT REQUESTED

Mr. G. F. Anderson

Tampa Electric Company

P. 0. Box 111

Tampa, Florida 33601-0111

Dear Mr. Anderson:

RE: Amendment for a Modification to the Auxiliary Boiler
and Expiration Date Extension
PSD-FL-194 (A)

The Department received your requests of May 12 and June 9, 1994,
to modify the aux111ary boiler by increasing the heat 1nput rate,
which will require changing some existing specific conditions, and
to extend the expiration date of the PSD permit referenced below.
The permit is amended as shown:

Permit No. PA-92-32, PSD-FL-194, Tampa Electric Company.
Current Expiration Date: June 1, 1996
New Expiration Date: June 30, 2000
The Department is also modifying the specific conditions as
follows:
E. Auxiliary Boiler
The maximum heat input to the auxiliary boiler shall not exceed
45+5 120.0 MMBtu/hr when firing No. 2 fuel oil with 0.05 percent

maximum sulfur content by weight. All fuel consumption must be
continuously measured and recorded for the auxiliary boiler.

G. Fugitive Dust

Fugitive dust emissions during the construction period shall be
minimized by covering or watering dust generation areas.
Particulate matter emissions from the coal handling equipment shall
be controlled by enclosing all coal storage, conveyors and conveyor

“Protect, Conserve and Manage Fisrida’s Epvironment and Neotural Resoeurces

Printed on recycled papér.
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transfer points (exeept-these-direetiy-asseciated-with-the-coal
stackersrectaimer-for-wvhieh-an-enetesure-is-eperationaiiy
infeasikte). Fugitive emissions shall be tested as specified in
Condition No. J. Z¥naetive-ecoalt-sterage-shati-be-shaped;-compacteds
and-oriented-to-minimize-wind-eresien. Water sprays or chemical
wetting agents,.and stabilizers shall be applied to uncovered
storage piles, 'roads, handling equipment, etc. during dry: periods
and, as necessary, to all facilities to maintain an opacity of less
than or equal to five percent. When-adding7;-ROoving-er-removing
eoat-frem-the-ecoat-piter-an-opacity-of-20-perecent~is-atiowed-

H. Emission Limits

1. The maximum allowable emissions from the IGCC combustion
turbine, when firing syngas and low sulfur fuel oil, in accordance
with the BACT determination, shall not exceed the following:

Emissions Limitations
7F CT Postdemonstration

Period
Pollutant Fuel Basis 1lb/hr tpy
NOy 0il 42 ppmvd 311 N/A
Syngas 25 ppnvd 222<5 1,044
220.25 1,032.9

I. Auxiliary Boiler Operation

Normal operation of the auxiliary boiler shall be limited to a
maximum of %7666 3,000 hours per year and-enity-during-periods-eof
startup-and-shutdewn-ef-the-IG€€-unitr-or-when-steam-£from-the-¥ce€e€
untE+as-heat-reecovery-steam-generator-is-unavaitaepter The auxiliary
boiler may operate continuously (i.e. 8,760 hrs/yr) in the standby
mode. The following emission limitations shall apply:

1. NOy emissions shall not exceed 6+%6 0.10 lbs/MMBtu for oil
firing.

2. Sulfur dioxide emissions shall be limited by firing low
sulfur oil with a maximum sulfur content of 0.05 percent
by weight. '

3. Visible emissions shall not exceed 20 percent opacity

(6-minute average) texcept for one six-minute period per
hour during which opacity shall not exceed 27 percenty,
while burning low sulfur fuel oil.
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L. Monitoring Requirements
1. JIGCC Combustion Turbine

A continuous emission monltorlng system (CEMS) shall be installed,
operated and maintained in accordance with 40 CFR 60, Appendix F,
for the combined cycle unit to monitor nitrogen ox1des and a
diluent gas (CO or O3). The applicant shall request that this
condition of certification be amended to reflect the Federal Acid
Rain Program requirements of 40 CFR 75, if applicable, when those
requirements become effective within the state.

3~ a Each CEMS shall meet the performance specifications of 40
CFR 60, Appendix B.

2= b CEMS data shall be recorded and reported in accordance
with Rule €hapter 62-297.500, F.A.C.;7 40 CFR 60; and, 40 CFR 75,
if applicable. The record shall include periods of startup,
shutdown, and malfunction.

3+ ¢ A malfunction means any sudden and unavoidable failure of
air pollutlon control equipment or process equipment to operate in
a normal or usual manner. Failures that are caused entirely or in
part by poor maintenance, careless operation or any other
preventable upset condition, or preventable equipment breakdown
shall not be considered malfunctions.

4+~ d The procedures under 40 CFR 60.13 shall be followed for
installation, evaluation, and operation of all CEMS.

5+ e For purposes of the reports required under this
permit, excess emissions are defined as any calculated average
emission concentration, as determined pursuant to Condition No.
H.4 herein, which exceeds the applicable emission limits in
Condition No. H.1.

2. Auxiliary Boiler

A CEMS shall be installed, operated and maintained in accordance
with 40 CFR 60, Appendlx F, for the auxiliary boiler to monitor
nitrogen ox1des emissions and in accordance with 40 CFR 60.13 to
monitor opacity.

a. The CEMS shall meet the performance specifications of 40 CFR
60, Appendix B. :
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b. CEMS data shall be recorded and reported in accordancé with
Rule 62-297.500, F.A.C., and 40 CFR 60. The record shall include
periods of startup, shutdown and malfunction.

c. A malfunction means any sudden and unavoidable failure of air
pollution control equipment or process equipment to operate in a
normal or usual manner. Failures that are caused entirely or in
part by poor maintenance, careless operation or any other

preventable upset condition or preventable equipment breakdown
shall not be considered malfunctions. -

d. The procedures under 40 CFR 60.13 shall be followed for
installation, evaluation, and operation of the CEMS.

N. Applicable Requirements

The project shall comply with all the applicable requirements of
Chapterg 62-212 and 62-4, F.A.C., and 40 CFR 60, Subparts A, Db and
GG. -

A copy of this letter shall be attached to the above mentioned
permit, No. PSD-FL-194(A), and shall become a part of the permit.

Sincerely,

o/ oL

Howard 'L. Rhodes

Director
Division of Air Resources
Management
HLR/sa/b
cc: B. Thomas, SWD
J. Harper, EPA
J. Bunyak, NPS
H. Oven, PPS
.T. Davis, P.E., ECT
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Final Determination

The permit amendment to reflect modifications and extension of
the expiration date for Tampa Electric Company’s 260 MW
integrated coal gasification combined cycle source, located in
Polk county, Florida, was distributed on November 16, 1994. The
Notice of Intent to Issue was published in the Lakeland Ledger on
December 3, 1994. Copies of the amendment were available for
public inspection at the Department offices in Tampa and
Tallahassee.

No comments were submitted by the National Park Serv1ce, U.S.
Environmental Protectlon Agency or the applicant.

The final actlon ‘of the Department will be to issue the permit
amendment as proposed.



STATE OF FLORIDA
DEPARTMENT OF ENVIRONMENTEL PROTECTION
NOTICE OF PERMIT

In the matter of an
application for Permit by:

Mr. G. F. Anderson

Tampa Electric Company
P. 0. Box 111
FL 33601-0111

Tampa,

DEP File No. PSD-FL-194
Polk County

Enclosed is Permit Number PSD-FL-194 to construct a power plant facility at
Road 630 approximately 13 miles southwest of Bartow, Polk County,

Count

Florida,

issued pursuant to Section (s) 403, Florida Statutes.

Any party to this Order (permit% has the right to seek judicial review of
8

the permit pursuant to Section 120.

Notice

cf Appe
District Court of Appea

, Florida Statutes, by the filing of a

of Appeal pursuant to Rule 9.110, Florida Rules of Appellate Procedure,
with the Clerk of the Department in the Office of General Counsel, 2600 Blair
Stone Road, Tallahassee, Florida 32399-2400; and by filing a copy of the Notice
al accompanied b{ the applicable filing fees with the appropriate

The Notice of Appeal must be filed within 30 days

from the date this Notice is filed with the Clerk of the Department.

Executed in Tallahassee, Florida.

STATE OF FLORIDA DEPARTMENT
OF ENVIRONMENTAL PROTECTION

A Do

C. H. Fancy;” P.E., Chief
Bureau of Alr Regulation
2600 Blair Stone Road
Tallahassee, FL 32399-240C
504-488-1344

CERTIFICATE OF SERVICE

The undersigned duly designated deputy agency clerk hereb{ certifies that
o

this NOTICE OF PERMIT and all copies were mailed before the c

to the listed persons.

2/28)7y

Copies furnished to:

w.
D.
J.
J.
L.

Thomas,
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Final Determination

Tampa Electric Company
Polk County, Florida

260 MW INTEGRATED COAL GASIFICATION
COMBINED CYCLE UNIT

File No: PSD-FL-194
PA-92-~32

Department of Environmental Protection

Division of Air Resources Management
Bureau of Air Regulation

February 17, 1994



Final Determination

The Technical Evaluation and Preliminary Determination for the
permits to construct a 260 megawatt (MW) integrated coal
gasification combined cycle (IGCC) combustion turbine, coal
gasification facilities, an auxiliary boiler and a fuel oil storage
tank at an electrical power plant site in Bartow, Polk County,
Florida, was distributed on December 20, 1993. The Notice of
Intent to Issue was published in the Tampa Tribune on December 27,
1993. Copies of the evaluation were available for public
inspection at the Department offices in Tampa and Tallahassee.

No adverse comments on the evaluation and proposed permits were
submitted by the National Park Service (NPS) and the U.S.
Environmental Protection Agency (EPA) in their letters dated
January 27 and January 26, 1994 respectively.

Tampa Electric Company submitted comments on the Technical
Evaluation and Preliminary Determination for the Polk Power
Station. The applicant noted that the fuel bound nitrogen
adjustment should also apply to oil firing during the two year hot
gas clean up demonstration period. The Department agrees with the
applicant’s comment, and includes the language in the permit to
reflect that. '

The final action of the Department will be to issue the PSD permit
(PSD-FL-194) with the changes noted above.



‘F]orida Department of .
Environmental Protection

Twin Towers Office Building
2600 Blair Stone Road

Lawton‘Chiles Virginia B. Wetherell
G-()vern()r Ta“ahassée, Florida 32399-2400 Seerctary
PERMITTEE: Permit Number: PA-92-32
Tampa Electric Company PSD-FL~-194
702 North Franklin Street Expiration Date: June 1, 1996
Tampa, Florida 33602 County: Polk

Latitude/Longitude: 27°43743'"N
81°59723"W
Project: 260 MW Integrated Coal
Gasification Combined

Cycle Combustion Turbine

This permit is issued under the provisions of Chapter 403, Florida
Statutes, and Florida Administrative Code Chapters 17-212 and 17-4.
The above named permittee is hereby authorized to perform the work
or operate the facility shown on the application and approved
drawings, plans, and other documents attached hereto or on file
with the Department and specifically described as follows:

For one 260 MW integrated coal gasification combined cycle (IGCC)
combustion turbine (GE 7F CT or equivalent) with maximum heat input
at 59°F of 1,755 MMBtu/hr (syngas) and 1765 MMBtu/hr (oil) to be
located at the Polk County site near Bowling Green, Florida. The
coal gasification facility will consist of coal receiving, storage
and process facilities, air separation unit, gasifier, product gas
cleaning facilities, acid gas removal unit, and auxiliary
equipment. The first phase will also include a 49.5 MMBtu/hr
auxiliary boiler and a 71,450 barrel fuel oil storage tank.

The source shall be constructed in accordance with the permit

application, plans, documents, amendments and drawings, except as
otherwise noted in the General and Specific Conditions.

Attachments are listed below:
1. Tampa Electric Company (TECO) application received
July 30, 1992.

2. Department’s letter dated September 22, 1992.
3 TECO’s letter dated April 12, 1993.
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PERMITTEE: _ : Permit Number: PA-92-32
Tampa Electric Company P8D-FL-194
Expiration Date: June 1, 1996

GENERAL CONDITIONS:

1. The terms, conditions, requirements, limitations, and
restrictions set forth in this permit are "Permit Conditions" and
are binding and enforceable pursuant to Sections 403.161, 403.727,
or 403.859 through 403.861, Florida Statutes. The permittee is
placed on notice that the Department will review this permit
periodically and may initiate enforcement action for any violation
of these conditions.

2. This permit is wvalid only for the specific processes and

operations applied for and indicated in the approved drawings or
exhibits. Any unauthorized deviation from the approved drawings,
exhibits, specifications, or conditions of this permit may

constitute grounds for revocation and enforcement action by the
Department.

3. As provided in Subsections 403.087(6) and 403.722(5), Florida
Statutes, the issuance of this permit does not convey any vested
rights or any exclusive privileges. Neither does it authorize any
injury to public or private property or any invasion of personal
rights, nor any infringement of federal, state or local laws or
regulations. This permit is not a waiver of or approval of any
other Department permit that may be required for other aspects of
the total project which are not addressed in the permit.

4. This permit conveys no title to' land or water, does not
constitute State recognition or acknowledgement of title, and does
not constitute authority for the use of submerged lands unless
herein provided and the necessary title or leasehold interests have
been obtained from the State. Only the Trustees of the Internal
Improvement Trust Fund may express State opinion as to title.

5. This permit does not relieve the permittee from liability for
harm or injury to human health or welfare, animal, or plant life,-
or property caused by the construction or operation of this
permitted source, or from penalties therefore; nor does it allow
the permittee to cause pollution in contravention of Florida
Statutes and Department rules, unless specifically authorized by an
order from the Department. '

6. The permittee shall properly operate and maintain the facility
and systems of treatment and control (and related appurtenances)
that are installed or used by the permittee to achieve compliance
with the conditions of this permit, as required by Department
rules. This provision includes the operation of backup or
auxiliary facilities or similar systems when necessary to achieve
compliance with the conditions of the permit and when required by
Department rules.
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. PERMITTEE: _ Permit Number:. PA-92-32
Tampa Electric Company PSD-FL-194

Expiration Date: June 1, 1996

GENERAL CONDITIONS:

7. The permittee, by accepting this permit, specifically agrees to
allow authorized Department personnel, upon presentation of
credentials or other documents as may be required by law and at a
reasonable time, access to the premises, where the permitted
activity is located or conducted to:

a. Have access to and copy any records that must be kept under
the conditions of the permit;

b. Inspect the facility, equipment, practices, or operations
regulated or required under this permit; and

c. Sample or monitor any substances or parameters at any
location reasonably necessary to assure compliance with this
permit or Department rules.

Reasonable time may depend on the nature of the concern being
investigated.

8. If, for any reason, the permittee does not comply with or will
be unable to comply with any condition or limitation specified in
this permit, the permittee shall immediately provide the Department
with the following information: .

a. A description of and cause of non-compliance; and

b. The period of noncompliance, including dates and times; or,
if not corrected, the anticipated time the non-compliance is
expected to continue, and steps being taken to reduce,
eliminate, and prevent recurrence of the non-compliance.

The permittee shall be responsible for any and all damages
which may result and may be subject to enforcement action by the
Department for penalties or for revocation of this permit.

9. 1In accepting this permit, the permittee understands and agrees
that all records, notes, monitoring data and other information
relating to the construction or operation of this permitted source
which are submitted to the Department may be used by the Department
as evidence in any enforcement case involving the permitted source
arising under the Florida Statutes or Department rules, except
where such use 1is prescribed by Sections 403.73 and 403.111,
Florida Statutes. Such evidence shall only be used to the extent
it is consistent with the Florida Rules of Civil Procedure and
appropriate evidentiary rules.
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PERMITTEE: Permit Number:.PA-92-32
Tampa Electric Company PSD-FL-194
Expiration Date: June 1, 1996

GENERAL CONDITIONS:

10. The permittee agrees to comply with changes 1in Department
rules and Florida Statutes after a reasonable time for compliance,
provided, however, the permittee does not waive any other rights
granted by Florida Statutes or Department rules.

11. This permit is transferable only upon Department approval in
accordance with Florida Administrative Code Rules 17-4.120 and
17-730.300, F.A.C., as applicable. The permittee shall be liable
for any non-compliance of the permitted activity until the transfer
is approved by the Department.

12. This permit or a copy thereof shall be kept at the work site
of the permitted activity.

13. This permit also constitutes:

(X) Determination of Best Available Control Technology
(BACT) :

(X) Determination of Prevention of Significant
Deterioration (PSD)

(X) Compliance with New Source Performance Standards

" (NSPS)

14. The permittee shall comply with the following:

a. Upon request, the permittee shall furnish all records and
plans required under Department rules. During enforcement
actions, the retention period for all records will be
extended automatically unless otherwise stipulated by the
Department.

b. The permittee shall hold at the facility or other location
designated by this permit records of all monitoring
information (including all calibration and maintenance
records and all original strip chart recordings for
continuous monitoring instrumentation) required by the
permit, copies of all reports required by this permit, and
records of all data used to complete the application for
this permit. These materials shall be retained at 1least
three years from the date of the sample, measurement,
report, or application unless otherwise specified by
Department rule.

Page 4 of 16



PERMITTEE: “ Permit Number: lph-sz—sz
Tampa Electric Company . PSD-FL-194
Expiration Date: June 1, 1996

GENERAL CONDITIONS:
c. Records of monitoring information shall include:

- the date, exact place, and time of sampling or
measurements;

- the person responsible for performing the sampllng or
measurements;

- the dates analyses were performed;

- the person responsible for performing the analyses;

- the analytical techniques or methods used; and

- the results of such analyses. .

15. When requested by the Department, the permittee shall within a

reasonable time furnish any information required by law which is

needed to determine compliance with the permit.. If the permittee

becomes aware that relevant facts were not submitted or were

incorrect in  the permit application or in any report to the

Department, such facts or information shall be corrected promptly.

SPECIFIC CONDITIONS:
A. Operation and Construction

The construction and operation of Polk Power Station (Project)
shall be in accordance with all applicable provisions of Chapter
17, F.A.C. The following emission limitations reflect final BACT
determinations for Phase I (integrated gasification, combined cycle
(IGcc) combustion turbine and auxiliary equipment) of the project
fired with syngas or fuel oil. BACT .determinations 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.

‘B. Heat Input

The maximum heat input to the IGCC combustion turbine (CT)
shall neither exceed 1,755 MMBtu/hr while firing syngas, nor 1765
MMBtu/hr while firing No. 2 fuel oil at an ambient temperature of
590 F. Heat 1nput may vary depending on ambient conditions and the
CT characteristics. Manufacturer’s curves for the heat input
correction to other temperatures shall be provided to DEP for
review 120 days after the siting board approval of the site
certification. Subject to approval by the Department, the
manufacturer’s curve may be used to establish heat input rates over
a range of temperature for the purpose of compliance
determination.
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PERMITTEE: Permit Number: PA-92-32.
Tampa Electric Company PSD-FL-194
Expiration Date: June 1, 1996

SPECIFIC CONDITIONS:
C. Hours of Operation

The IGCC unit in Phase I may operate continuously, i.e., 8,760
hrs/year.

D. Fuel

Only syngas and low sulfur fuel oil shall be fired in the IGCC
combustion turbine. Only low sulfur fuel oil shall be fired in the
auxiliary boiler. The maximum sulfur content of the low sulfur
fuel o0il shall not exceed 0.05 percent, by weight.

E. Auxiliary Boiler

The maximum heat input to the auxiliary boiler shall not
exceed 49.5 MMBtu/hr when firing No. 2 fuel o0il with 0.05 percent
maximum sulfur content (by weight). All fuel consumption must be
continuously measured and recorded for the auxiliary boiler. -

F. Fuel Consumption

The maximum coal input to the coal gasification plant shall
not exceed 2,325 tons per day, on a dry basis.

G. Fugitive Dust

Fugitive dust emissions during the construction period shall
be minimized by covering or watering dust generation areas.
Particulate emissions from the coal handling shall be controlled by
enclosing all conveyors and conveyor transfer points (except those
directly associated with the coal stacker/reclaimer for which an
enclosure is operationally infeasible). Fugitive emissions shall
be tested as specified in Specific Condition No. J. 1Inactive coal
storage piles shall be shaped, compacted, and oriented to minimize
wind erosion. Water sprays or chemical wetting agents  and
stabilizers shall be  applied to uncovered storage piles, roads,
handling equipment, etc. during dry periods and, as necessary, to
all facilities to maintain an opacity of less than or equal to five
percent. When adding, moving or removing coal from the coal pile,
an opacity of 20 percent is allowed.
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PERMITTEE:

Tampa Electric Company

SPECIFIC CONDITIONS:

H. Emission Limits

Permit Number:

Expiration Date:

PA-92-32
PED~FL-194
June 1, 1996

1. The maximum allowable emissions from the IGCC combustion

turbine, when firing syngas and low sulfur fuel oil,
with the BACT determination,

in accordance

shall not exceed the following:

EMISSIONS LIMITATIONS - 7F CT

POLLUTANT Post Demonstration Period
FUEL BASISA® LB/HR* TPYD
NOx 0il 42 ppmvd** KB N/A
Syngas 25 ppmvd 222.5 1,044
voce 0il 0.028 1lb/MMBtu 32 N/A
Syngas 0.0017 1lb/MMBtu 3 38.5
co 0il 40 ppmvd 99 N/A
Syngas 25 ppmvd 98 430.1
PM/PM10@ 0il 0.009 1b/MMBtu 17 N/A
Syngas 0.013 lb/MMBtu 17 74.5
Pb 0il 5.30E-5 lb/MMBtu 0.101 N/A
Syngas 2.41E-6 1lb/MMBtu 0.0035 0.067
S0, 0il 0.048 1b/MMBtu 92.2 N/A
Syngas 0.17 1b/MMBtu 357 1563.7
Visible Emissions Syngas 10 percent opacity
0il 20 percent opacity
(*) Emission limitations in 1lbs/hr are 30-day rolling averages. "Pollutant

emission rates may vary

character

{**) The emission limit for NO, is adjusted as follows for higher
-fuel bound nitrogen contents up to a maximum of 0.030 percent

by weight

depending on ambient conditions and the CT

istics. Manufacturer’'s curves for the emigsion rate correction to
other temperatures at different loads shall be provided to DEP for review 120
days after the siting board approval of the site certification. Subject to
approval by the Department, the manufacturer’s curve may be used to establish
pollutant emission rates over a range of temperature for the purpose of
compliance determination.”
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PERMITTEE: » Permit Number: PA-92-32
Tampa Electric Compan PSD-FL~194

Expiration Date: June 1, 199¢

S8PECIFIC CONDITIONS:

(a)

(b)

FUEL BOUND NITROGEN NOy EMISSION LEVELS
(% by weight) (ppmvd @ 15% 07)
0.015 or less 42
0.020 44
0.025 . 46
0.030 . . 48

using the formula STD = 0.0042 + F where:

STD = allowable NOy emissions (% by volume at
15% 02 and on a dry basis).

F = NOy emission allowance for FBN defined by
the following table:

FUEL BOUND NITROGEN

(% by weight) F (NOx % BY VOLUME)
0 < N < 0.015 0
0.015 < N < 0.03 0.04 (N-0.015)
N = nitrogen content of the fuel (% by weight).

NOy emissions are preliminary for the fuel oil specified in
Specific Condition D of Conditions of Certification. The
permittee shall submit fuel bound nitrogen content data for the
low sulfur fuel oil prior to commercial operation to the Bureau
of Air Regulation in Tallahassee, and on each occasion that
fuel o0il is transferred to the storage tanks from any other
source to the Southwest District office in Tampa. The % FBN
(2) following each delivery of fuel shall be determined by the
following equation:

X(Y) + m(n) = (x+m) (2)

where x = amount fuel in storage tank
: % FBN in storage tank

amount fuel added

% FBN of fuel added

% FBN of composite

NS HN
i w

Syngas lb/MMBtu values based on heat input (HHV) to coal
gasifier and includes emissions from H>SO4 plant thermal
oxidizer. Pollutant concentrations in ppmvd are corrected to
15% oxygen.

Annual emission limits (TPY) based on 10 percent annual
capacity factor firing fuel oil.

Load (%) x hours of operation < 876 for fuel oil.
100
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PERMITTEE: ‘Permit Number: PA-92-32
Tampa Electric Company P8SD-FL-194
Expiration Date: June 1, 1996

SPECIFIC CONDITIONS:

(c) Exclusive of background concentrations.

(d) Excluding sulfuric acid mist.

2. The maximum allowable emissions from the IGCC combustion
turbine, when firing syngas and No. 2 fuel oil during the two year

demonstration period, shall not exceed the following:

EMISSIONS LIMITATIONS

7FCT :
POLLUTANT FUEL LB/HR* TPY2
NOy Oil** 311 N/A
Syngas 664.2 2,908.3
vockb \ 0il : 32 : N/A
Syngas 3 38.5
co 0il 99 N/A
Syngas 99 430.1
PM/PM10€ 0il 17 N/A
Syngas ' 17 74.5
Pb 0il 0.101 N/A
Syngas 0.023 0.13
SO5 0il 92.2 N/A
Syngas 518 2,269
Visible Emissions Syngas 10 percent opacity
0il 20 percent opacity
(*) Emission limitations in 1lbs/hr are 30-day rolling

averages.

(**) Footnote ** as shown in Specific Condition H.1l. for fuel
bound nitrogen adjustment also applies to oil firing
during the Demonstration Period.

(a) Annual emission limits (TPY) based on 10—percent annual
capacity factor firing No. 2 fuel oil.

Load (%) x hours of operation < 876 for oil.
100

(b) Exclusive of background concentrations.

(c) Excluding sulfuric acid mist.
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PERMITTEE: Permit Number: PA-92-32
‘Tampa Electric Company PSD-FL-194

Expiration Date: June 1, 1996
SPECIFIC CONDITIONS:

3. The following allowable turbine emissions, were determined
by BACT, and are also tabulated for PSD and inventory purposes:

ALLOWABLE EMISSIONS

16CC 16CC
POST DEMONSTRATION 2-YEAR DEMONSTRATION
POLLUTANT FUEL LB/HR TPYA _LB/HR TPYD
Sulfuric Acid® ;{{ Syngas 55 241 55 241
Inorganic §6¢4E? Syngas  0.0006  0.019 0.08 0.35
Arsenic ' . ’
Beryllium \ Syngas 0.0001 0.0029 0.0001 0.0029
Mercury Syngas 0.0034 0.017 0.025 0.11

(a) Based on baseload operations firing syngas, with emission rates
equivalent to 100 percent CGCU operations; up to 10 percent annual
capacity factor firing fuel oil.

(b) Based on baseload operations firing syngas, with a maximum of 8760
hrs/yr of HGCU operations; up to 10 percent annual capacity factor
firing fuel oil.

(c) Sulfuric acid mist emissions assume a maximum of 0.05 percent
sulfur in the fuel oil.

4. Excess emissions from the turbine resulting from startup,
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. Best operating
practices shall be documented in writing and a copy submitted to
the Department along with the initial compliance test data. The
document may be updated as needed with all updates submitted to the
Department within thirty (30) days of implementation and shall
include time 1limitations on excess emissions caused by turbine
startup. S '

5. After the demonstration period, permittee shall operate the
combustion turbine to achieve the lowest possible NOy emission
limit but shall not exceed 25 ppmvd corrected to 15% oxygen and ISO
conditions.
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PERMITTEE: Permit Number: PA-92-32
Tampa Electric Company PSD-FL-194
Expiration Date: June 1, 1996

SPECIFIC CONDITIONS:

6. The combustion turbine will be operated for 12-18 months
after the demonstration period (estimated to be from Mid 1998 until
December 31, 1999). During that period NOx emission testing will
be performed on the turbine at a regular interval of every 2
months. The Department shall be provided with a test protocol
including a time schedule 15 days prior to the initial test. The
permittee will provide the Department the emission test results 30
days after the test 1is performed. These results are not for
compliance purposes. The Department shall be notified and the
reasons provided if a scheduled test is delayed or canceled.

: 7. One month after the test peried ends (estimated to be by
February 2000), the permittee will submit to the Department a NOy
recommended BACT Determination as if it were a new source using the
data gathered on this facility, other similar facilities and the
manufacturer’s research. The Department will make a determination
on the BACT for NOy only and adjust the NOyxy emission 1limits
accordingly.

I. Auxiliary Boiler Operation

Operation of the auxiliary boiler shall be limited to a maximum
of 1,000 hours per ‘year and only during periods of startup and
shutdown of the IGCC unit, or when steam from the IGCC unit’s heat
recovery steam generator is unavailable. The following emission
limitations shall apply: :

1. NOy emissions shall not exceed 0.16 1lbs/MMBtu for oil
firing. :

2. Sulfur dioxide emissions shall be limited by firing low
sulfur fuel o0il with a maximum sulfur content of 0.05 percent by
weight. :

3. Visible emissions shall not exceed 20 percent opacity
(except for one six-minute period per hour during which opacity
shall not exceed 27 percent), while burning low sulfur fuel oil.

J. Performance Testing

Initial (I) compliance tests shall be performed on the turbine
using both fuels and on the auxiliary boiler using fuel o0il. The
stack test for the turbine and the auxiliary boiler shall be
performed with the sources operating at capacity (maximum heat rate
input for the tested operating temperature). Capacity 'is defined
as 90 - 100 percent of permitted capacity. If it 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 1is so 1limited, then operation at higher capacities is
allowed for no more than fifteen consecutive days for purposes of
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PERMITTEE: Permit Number: PA=-92~32
Tampa Electric. Company PSD-FL-194
Expiration Date: June 1, 1996

SPECIFIC CONDITIONS:

additional compliance testing to regain the rated capacity in the
permit, with prior notification to the Department. Annual (&)
compliance tests shall be performed on the turbine and the
auxiliary boiler with the fuel(s) used for more than 400 hours in
the preceding 12-month period. Tests for the applicable emission
limitations shall be conducted using EPA reference methods in
accordance with 40 CFR 60, Appendix A, as adopted by reference in
Rule 17-297, F.A.C., and the requirements of 40 CFR 75:

1. Combustion Turbine
a. Reference Method 5B -for PM (I, A, for oil
' only). .
b. Reference Method 8 for sulfuric acid mist (I,

for oil only).

c. Reference Method 9 for VE (I, A).
d. Reference Method 10 for CO (I, A).
‘ e. Reference Method 20 for'NOx (I, A).
f. Reference Method 18 for VOC (I, A).
Trace elements of Lead (Pb), Beryllium (Be)

and Arsenlc (As) shall be tested (I, for oil only) using Emission
Measurement Technical Information Center (EMTIC) Interim Test
Methods. As an alternative, Method 104 for Beryllium (Be) may be
used; or Be and Pb may be determined from fuel analysis using
either Method 7090 or 7091, and sample extraction using Method 3040
as described in the EPA solid waste regulations SW 846.

h. ASTM D 2880~71 (or equivalent) for sulfur content
of distillate o0il (I,A). :

i. ASTM D 1072-80, D 3031-81, D 4084-82, or D 3246-81
for sulfur content of natural gas (I, and A if deemed necessary by
DEP) .

j. Reference Method 22 for fugitive emissions (I,A).
2. Auxiliary Boiler

a. Reference Method 9 of VE (I,A).

b. ASTM D 2880~71 (or egquivalent) for sulfur coentent

of dlstlllate oil (I,Aa).
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PERMITTEE: Permit Number: PA-92-32
Tampa Electric Company PSD-FL-194 _
. Expiration Date: June 1, 1996

S8PECIFIC CONDITIONS:

c. Reference Methods 7, 7A, 7C, 7D, or 7E for NOy
(I,n).

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

K. 8ulfur Content of Fuel

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 by testing for
sulfur content of the fuel cil in the: storage tanks once per day
when firing oil. Testing for fuel oil heating value, shall also be
conducted on the same schedule.

L. Monitoring Requirements

A continuous emission monitoring system (CEMS) shall be
installed, operated, and maintained in accordance with 40 CFR 60,
Appendix F, for the combined cycle unit to monitor nitrogen oxides
and a diluent gas (COp or 0O3). The applicant shall request that
this condition of certification be amended to reflect the Federal
Acid Rain Program requirements of 40 CFR 75 when those requirements
become effective within the state.

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

2. CEMS data shall be recorded and reported in accordance
with Chapter 17-297.500, F.A.C., 40 CFR 60 and 40 CFR 75. The
record shall include periods of startup, shutdown, and malfunction.

3. A malfunction means any sudden and unavoidable failure of
air pollution control equipment or process equipment to operate in
a normal or usual manner. Failures that are caused entirely or in
part by poor maintenance, careless operation or any other
preventable upset condition or preventable equipment breakdown
shall not be considered malfunctions.

4. The procedures under 40 CFR 60.13 shall be followed for
installation, evaluation, and operation of all CEMS.

5. For purposes of the reports required under this permit,
excess emissions are defined as any calculated average emission
concentration, as determined pursuant to Specific Condition No.
H.4. herein, which exceeds the applicable emission limits in
Condition No. H.1.
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PERMITTEE: Peérmit Number:  PA-92-32
Tampa Electric Company P8SD-FL-194
: Expiration Date: June 1, 1996

ASPECIFIC CONDITIONS:
M. Notification, Reporting and Recordkeeping

To determine compliance with the syngas and fuel oil firing
heat input limitation, the permittee shall maintain daily records
of syngas and fuel oil consumption for the turbine and the heating
value for each fuel. All records shall be maintained for a minimum
of two years after the date of each record and shall be made
available to representatives of the Department upon request.

N. Applicable Requirements

The project shall comply with all -the applicable requirements
of Chapters 17-209 through 17-297, F.A.C., and 40 CFR 60 Subparts A
and GG. The requirements shall include:

1. 40 CFR 60.7(a) (1) - By .postmarking or delivering
notification of the start of construction no more than 30 days
after such date.

2. 40 CFR 60.7(a)(2) - By postmarking or delivering
notification of the ant1c1pated date of the initial startup of each
turbine and the auxiliary boiler not more than 60 days nor 1less
than 30 days prior to such date.

3. 40 CFR 60.7(a)(3) - By postmarking or delivering
notification of the actual startup of each turbine and the
auxiliary boiler within 15 days of such date.

4. 40 CFR 60.7(a) (5) - By postmarking or delivering
notification of the date for demonstrating the CEMSs performance,
no less than 30 days prior to such date. :

. 5. 40 CFR 60.7(a)(6) - By postmarking or delivering
notification of the anticipated date for conducting the opacity
observations no less ‘than 30 days prior to such date.

6. 40 CFR 60.7(b) - By initiating a recordkeeping system to
record the occurrence and duration of any startup, shutdown or
malfunction of a turbine and the auxiliary boiler, of the air
pollution control equipment, and when the CEMS is inoperable. '

7. 40 CFR 60.7(c) - By postmarking or delivering a gquarterly
excess emissions and monitoring system performance report within 30
days of the end of each calendar quarter. This report shall
contain the information specified in 40 CFR 60.7(c) and (4).

8. 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 startup
of each turbine and the auxiliary boiler.
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PERMITTEE: . Permit Number :.Pn-sz-az
Tampa Electric Company : PSD~-FL~194
Expiration Date: June 1, 1996

BPECIFIC CONDITIONS:

9. 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,

10. 17-297.345 - By providing stack sampling facilities for
the combustion turbine and the auxiliary boiler.

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.

0. Submission of Reports

The following information shall be submitted to the
Department’s Bureau of Air Regulation within 12 months of issuance
of this permit:

1. Description of the final selection of the turbine and the
auxiliary boiler to be installed at the facility. Descriptions
shall include the specific make and model numbers, any changes in
the proposed method of operation, fuels, emissions or equipment.

2. Description of the CEMS selected. | Description shall
include the type of sensors, the manufacturer and model number of
the equipment.

3. If construction has not commenced within 18 months of
issuance of this permit, then the permittee 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)]. Units to be constructed or
modified in 1later phases of the project will be reviewed and
limitations revisited under the supplementary review process of the
Power Plant Siting Act.

P. Protocols

The following protocols shali be submitted to the Department’s
Air Program, within the Southwest District office, for approval:

1. CEMS Protocol - Within 60 days of 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 Department shall approve the protocol
provided that the system and the protocol meet the requirements of
40 CFR 60.13, 60.334, Appendix B and Appendix F. This condition of
certification shall be amended to reflect the Federal Acid Rain
Program requirements of 40 CFR 75 when those requirements become
effective within the State.
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PERMITTEE: Permit Number .PA-92-32
Tampa Electric Compdny " PSD-FL-194
. Expiration Date: June 1, 1996

SPECIFIC CONDITIONS:

2. Performance Test Protocol - At least 90 days prior to
conducting the initial performance tests required by this permit,
the permittee 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.

Q. Modifications

The permittee shall give written notification to the Department
when there is any modification to this facility. This notice shall
be submitted sufficiently in advance of any critical date involved
to allow sufficient time for review, discussion, and revision of
plans, if necessary. Such notice shall include, but not be limited
to, information describing the precise nature of the change;
modifications to any emission control system; production capacity
of the facility before and after the change; and the anticipated
completion date of the change.

Issued this _Eiﬂl_ day

of _February , 1994

BTATE OF FLORIDA DEPARTMENT
OF ENVIRONMENTAL PROTECTION

-

Wauua QA0

Virginla B. Wetherell, Secretary
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Best Available Control Technology (BACT) Determination
Tampa Electric Company '

Polk County
PSD-FL-194
PA-92-32

The applicant is proposing to construct, in phases, a 1,150 MW
power plant in Polk County. The proposed facilities will be known
as the Tampa Electric Company Polk Power Station. The first phase .
will consist of an Integrated Coal Gasification Combined Cycle
(IGCC) unit with heat recovery steam generator (HRSG) and steam
turbine (ST) for a nominal net 260 MW IGCC unit. The coal-fueled
advanced CT will be capable of baseload operations (i.e., 100
percent capacity factor) on syngas, while retaining the option to
fire fuel oil as backup (maximum 10 percent capacity factor).

Units proposed to be added at Polk Power Station include two
combined cycle (CC) units totaling 440 MW (nominal) and six simple
cycle (SC) CTs totaling 450 MW (nominal). All of these units will
be fired with natural gas as the primary fuel and No. 2 fuel oil as
backup. The phased schedule for construction and operation of the
proposed generating units at the Polk Power Station is presented 'in
Table 1.

Table 1

Proposed Schedule for Construction and Operation of Generating Units
for ultimate capacity at the Polk Power Station Site

Start Completion/
Activity/Unit ' . Construction In-Service
Advanced CT, CG & HRSG/ST : First Half 1994 July 18895
for 260-MW IGCC unitd
75-MW CT April 1998 January 1999
75~MW CT ‘ April 1999 ' January 2000
HRSG/ST for conversion of two 75-MW April 2000 January 2001
CTs for 220-MW CC unit
75-MW CT _ April 2001 January 2002
220-MW CC - April 2001 January 2003
75-MW CT April 2005 January 2006
75-MW CT : April 2006 January 2007
75-MwW CT ‘ April 2007 January 2008
75-MW CT April 2008 January 2009
75-MW CT April 2009 January 2010

a — 220 MW when fired on fuel oil and operated in CC mode.
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The IGCC unit will be supported in part through funding from
the U.S. Department of Energy (DOE) under the Clean Coal Technology
Demonstration Program. Under the program, the IGCC unit will be
used to demonstrate the integration of coal gasification (CG) and
CC technologies and to demonstrate a more efficient method for
removal of sulfur from syngas. The new cleanup technology is
called hot gas clean up (HGCU). Conventional methods for sulfur
removal for IGCC units require that the gas be cooled prior to
cleaning, called cold gas cleanup (CGCU), and then reheated. By
comparison, the HGCU technology efficiently cleans the gas at high
temperatures, thereby increasing the overall plant efficiency.
Under the agreement with DOE, Tampa Electric Company will
deronstrate the HGEU system for a 2-year period.

The projected maximum tonnage of regulated air pollutants
emitted from the proposed facility based on a 100 percent capacity
factor and 8,760 hours per year are shown in Table 2. A simplified
flow chart for the operation of the IGCC systems at the site is
attached (Figures 1 - 3).

Table 2

Projected Maximum Annual Emissions (tpy)
for ultimate site capacity

Pol lutant 16cce + ceb + sce = Total Significance
: Rate (tpy)

PM (TSP) - 399 A 260 i 246 905 .25

PM (PM1q) 399 260 | 246 905 15

502 2469 _ : 720 _ 654 3843 40

NO, 2923 _ 1308 1014 5245 40

co 453 1092 978 2523 100

voc 45 180 168 393 40

Pb 0.15 0.28 : 0.17 0.6 0.6

H2S0, 241 80 72 393 7

Fluorides . 0.92 0.17 0.10 ‘ 1.2 3

Hg 0.12 0.21 0.19 . 0.5 0.1

Be 0.007 0.013 0.008 0.03 0.0004

Total reduced © 6.2 0 ' o. 6.2 10

sul fur
(including HpS)
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IGCC emissions include the highest annual emissions estimates from the 7F CT (based on the larger of 100
percent CGCU or 50/50 CGCU/HGCU), plus related combustion emissions (e.g., thermal oxidizer), plus other
associated process and fugitive emissions (PM, CO, VOC, and H3S).

CC emissions represent the totals for four stand-alone CTs in CC mode.

SC emission represent the totals for six stand-alone CTs in simple cycle mode.

The proposed facility will also include one 49.5 MMBtu/hr
auxiliary boiler fired with low sulfur (0.05% or less by weight)
distiilate fuel oil. The auxiliary boiler will operate only during
startup and shutdown of the IGCC unit, or when steam from the IGCC
unit‘s HRSG is unavailable. The auxiliary boiler will operate a

" maximum of 1,000 hours per year.

The coal gasification facility will serve as a source of medium
Btu, low sulfur (0.07% or less, by weight, sulfur bearing
compounds) coal-derived gas. The coal used in the gasification
facility will have a maximum sulfur content of 3.05% and have a
minimum heating value of approximately 11,035 Btu/lb. The coal
gasification plant will consist of coal receiving, storage and
process facilities, air separation unit, gasifier, product gas
cleaning facilities, acid gas removal unit, and auxiliary
equipment. The coal gasification unit will have two stacks,. one
flare stack used during startup, shutdown and emergency conditions
and one thermal oxidation unit stack which will be used
continuously.

The applicant has indicated the maximum tonnage of regulated
air pollutants emitted from the IGCC unit CT during the initial
phase, demonstration and post demonstration periods to be as shown
in Table 3. '

Table 3

Maximum Annual Emissions from IGCC Unit CT for Various Operating Configurations

Pollutant . Demonstration Post-Demonstration
' Period (tpy)®@ Period (tpy)P

PMC 74.5 74.5

$0, 2,269 1,564

NOy 2,908 1,044

co 430 430 »

voc

38.5 38.5
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HpS0, 241 . 241
Pb 0.13 . 0.067
Fluorides 0.92 0.92
Hg 0.1 0.017

Be 0.0029 0.0029 g

s - Based on baseload operations firing syngas, with a meximum of 8,760 hr/yr utilization of HGCU and up to
10 percent annusl capacity factor firing fuel oil.

b - Based on baseload operations firing syngas, with emission rates equivalent to 100 percent CGCU operations; up
to 10 percent annusl capacity factor firing fuel oil.

c - Excluding sulfuric acid mist.

‘Florida Administrative Code Rule 17-212.400 requires a BACT

review for all regulated pollutants emitted in an amount equal to
or greater than the significant emission rates listed in Table 1.

Date of Receipt of A BACT Application
September 21, 1992

BACT Determination Regquested by the Applicant
Combined Cycle Units

Pollutant Determination

NOy 9 ppmvd (NG)
25 ppmvd (Syngas firing)
42 ppmvd (No. 2 fuel oil firing)

S0» Firing of NG or-Syngas
Fuel o0il with a maximum sulfur content of
0.05 % by weight, 0.048 1lb/MMBtu

co Combustion control
25 ppmvd (NG)
40 ppmvd (No. 2 fuel oil firing)
25 ppmvd (Syngas firing)

vocC Combustion control
7 ppmvd  (NG) . |
7 ppmvd (No. 2 fuel oil firing)
1 ppmvd (Syngas firing)
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Particulates Good combustion, and type of fuels fired
Pb Good combustion, and type of fuels fired
N
H»SO4 - Firing of NG, Syngas
' and No. 2 fuel oil
Be ‘ Firing of NG, Syngas and No. 2 fuel oil
AS ' Firing of' NG, Syngas and No. 2 fuel oil

Coal Gasification Plant

Raw_Product Gas

Pollutant Control Technology
Sulfur Acid Gas Removal (95.6%)
Particulates Water scrubbing

The raw product gas is fired in the combined cycle combustion
turbine units and emissions of product gas are included in the BACT
determination for those units.

CG Emission (Thermal Oxidizer)

Pollutant

Control Technology
S0> Fuel oil firing with a sulfur content not to
- exceed 0.05% by weight. (45.3 1lb/hr)
NOy Combustion controls
co . ‘ Combustion controls
Pb Efficient Operation
H2S04 Efficient Operation
Mercury Efficient Operation
Beryllium Efficient Operation
Inorganic Arsenic Efficient Operation
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Fugitive Dust Source

Coal Unloading

Conveyers and Transfer Points
(Coal, Slag) '

Coal Storage and
Reclaiming

Fuel 0Oil Storage

NOy

S0y

CO
voC
Particulates

Pb
Mercury
Beryllium

Inorganic Arsenic

Materials Handling and Storage

Control Technology

Enclosed - including a Collection

Systen

Transfer points enclosed
with Coclliection.

System. Conveyers englosed
Crus¢ing Agent Applicaticn
Wet Suppression Systems or
Crusting Agents

Surfactant Applicationl

Bottom Loaded/Submerged Filling

Auxiliary Boiler

Low NOx Burners and Combustion
Controls, limited operation?2
(0.159 1b/MMBtu)

Fuel oil firing with a sulfur
content not to exceed 0.05 % by.
weight, and limited operation
(0.053 1b/MMBtu)

Combustion Controls (0.087
1b/MMBtu) .

Combustion Controls (0.0485
1b/MMBtu) ‘

Combustion Controls (0.061
1b/MMBtu)

Combustion Controls
Combustion Controls
Combustion Controls

Combustion Controls

1 - Total Coal Handling Sources PM Emissions are 11.2 tpy
2 - Maximum of 1000 hours of operation per year
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Annual pollutant emissions are shown in Table 2 for all
sources. Pollutant emission rates are listed in the section
entitled "BACT Determination by DEP".

Flare Stacks

This source did not propose a BACT since its operation is
expected to be infrequent (startup and shutdown, and emergencies).

BACT Determination Procedure

In accordancé with Florida Administrative Code Chapter 17-296,
Stationary Sources - Emission Standards, this BACT determination is
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. 1In
addition, the regulations state that in making the BACT
determination the Department shall give consideration to:

(a) Any Environmental Protection Agency determination of Best
Available Control Technology pursuant to Section 169, and
any emission limitation contained in 40 CFR Part 60
(Standards of Performance for New Stationary Sources) or
40 CFR Part 61 (National Emission Standards for Hazardous
Air Pollutants).

(b) All scientific, engineering, and technical material and
other information available to the Department.

(c) The emission limiting standards or BACT determinations of
any other state. :

(d) The social and economic impact of the application of such
technology.

The EPA currently stresses that BACT should be determined using
the "top-down" approach. The first step in this approach is to =
determine for the emission source in question the most stringent
control available for a similar or identical source or source
category. If it is shown that this level of control is technically
or economically infeasible for the source in question, then the
next most stringent level of control is determined and similarly
evaluated. This process continues until the BACT level under
consideration cannot be eliminated by any substantial or unique
technical, environmental, or economic objections.

¢
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The air pollutant emissions from combined cycle power plants
and coal fired power plants can be grouped into categories based
upon what control equlpment and technlques are available to control
emissions from these facilities. Using this approach, the
emissions can be classified as follows:

o Combustion Products (Particulates and Heavy Metals).
Controlled generally by good combustion of clean fuels
and/or fabric filters.

0 Products of Incomplete Combustion (CO, VOC, Toxic Organic
Compounds). <Control is largely achleved by proper
combustion techniques.

o Acid Gases (SOx, NOx, HCL, Fl). Controlled generally by
gaseous control devices.

Grouping the pollutants in this manner facilitates the BACT
analysis because it enables the equipment available to control the
type or group of pollutants emitted and the corresponding energy,
economic, and environmental impacts to be examined on a common
basis. Although all of the pollutants addressed in the BACT
analysis may be subject to a specific emission limiting standard as
a result of PSD review, the control of "nonregulated" air
pollutants is considered in imposing a more stringent BACT limit on
a "regulated" pollutant (i.e., particulates, sulfur dioxide,
fluorides, sulfuric acid mist, etc.), if a reduction in
"nonregulated" air pollutants can be directly attributed to the
control device selected as BACT for the abatement of the
"regulated" pollutants.

Combustion Products

The IGCC facility’s projected emissions for combustion products
(Particulate Matter (PM) and trace heavy metals) exceed the
significant emission rates given in Florida Administrative Code
Rule 17-212.410, Table 212.400-2. A review of the BACT/LAER
Clearinghouse indicates that the proposed PM/PMjig emission level of
0.013 lbs/MMBtu (excluding H3SO4) for syngas for the IGCC unit is
consistent with the particulate limit for recent determinations of
coal fired boilers. The applicant proposed PM/PMjp emission level
of 0.009 1lbs/MMBtu for No. 2 oil firing for the IGCC unit is
consistent with previous BACT determinations in Florida.

In general, the BACT/LAER Clearinghouse does not contain
specific emission limits for beryllium, mercury and arsenic from
turbines. BACT for heavy metals is typically represented by the
level of particulate control. The emission factors for PM/PMig
when firing the IGCC with syngas and No. 2 fuel oil are judged to
represent BACT for beryllium, arsenic and mercury.
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PM/PM10 emissions are controlled for the auxiliary boiler by
firing with No. 2 fuel oil with a sulfur concentration not to
exceed 0.05%, by weight. This fuel sulfur level is consistent with
recent BACT determinations for similar facilities.

Products of Incomplete Combustion

The emissions of carbon monoxide, volatile organic compounds
and other crganics from combustioni turbines are largely dependent
upon the completeness of combustion and the type of fuel used. The
applicant has indicated that the carbon monoxide emissions from the
proposad turbines are based ori exhaust concentrations of 25 ppmvd
for syngas and 30 ppmvd for No. 2 fuel oil. Volatile organic
compound emissions have been based on exhaust concentrations of 7
and 1 ppmvd for fuel oil firing and syngas, respectively.

A review of the BACT/LAER clearinghouse indicates that several
of the largest combustion turbines (those with heat inputs greater
that 1,000 MMBtu/hour) have been permitted with CO limitations
which are similar to those proposed by the applicant. For VOC, the
clearinghouse also indicates that the proposed emissions are
consistent with that established for other turbines of similar
size, thereby suggesting that the proposed emission levels for both
CO and VOC are reasonable. Although the majority of BACT emissions
limitations have been based on combustion controls for carbon
monoxide and volatile organic compounds minimization, additional
control is achievable through the use of catalytic oxidation.

Catalytic oxidation is a post-~combustion control that has been
employed in CO nonattainment areas where regulations have required
CO emission levels to be less than those associated with wet
injection for NOy control. These installations have been required
to utilize LAER technology, and typically have CO limits in the 10
ppm range (corrected to dry conditions).

In an oxidation catalyst control system, CO emissions are
reduced by allowing unburned CO to react with oxygen at the surface
of a precious metal catalyst such as platinum. Combustion of CO
starts at about 300°F, with efficiencies above 90 percent occurring
at temperatures above 600°F. Catalytic oxidation occurs at
temperatures 50 percent lower than that of thermal oxidation,
thereby reducing the amount of thermal energy required compared to
thermal oxidation. For CC combustion turbines, the oxidation
catalyst can be located directly after the CT or in the HRSG.
Catalyst size depends upon the exhaust flow, temperature and
desired efficiency. Most gas turbine applications have been
limited to smaller cogeneration facilities burning natural gas in
nonattainment areas. ‘
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The application of oxidation catalyst is not being required as
BACT for the IGCC unit due to high content of sulfur in the fuel.
Syngas fuel which will be utilized at 100 percent capacity factor
contains up to 0.07% by weight sulfur content. These sulfur
compounds are oxidized to SO; in the combustion process and will be -
further oxidized by the catalyst to sulfur trioxide (SO3). SOj3
will, in turn, combine with moisture in the gas stream to form
H2S04 mist. Therefore, the use of an oxidation catalyst system for
the IGCC unit is not BACT due to cerresion problems.

Acid Gases - Sulfur Dioxide

The emissions of sulfur dioxide, nitrogen oxides, fluorides,
and sulfuric acid mist, as well as other acid gases which are not
"regulated" under the PSD Rule, represent a significant proportion
of the total emissions and need to be controlled if deemed
appropriate. Sulfur dioxide emissions from combustion turbines are
directly related to the sulfur content of the fuel being combusted.

The IGCC facility’s projected emissions for SO; exceed the
significant emission rates given in Florida Administrative Code
Rule 17-212.410, Table 212.400-2. A review of the BACT/LAER
Clearinghouse indicates that the proposed post-demonstration SO3
emission level of 0.17 1lbs/MMBtu for syngas is consistent with the
SO2 limit for recent determinations of coal fired boilers.

For the IGCC combustion turbine, the applicant has proposed the
use of Syngas, No. 2 fuel oil with a maximum sulfur content of
0.05%, by weight, and coal gasification to control sulfur dioxide
emissions. In accordance with the "top down" BACT review approach,
‘only two alternatives exist that would result in more stringent SOj
emissions. These include the use of a lower sulfur content syngas
and fuel oil or the use of wet lime or limestone-based scrubbers,
otherwise known as flue gas desulfurization (FGD).

In developing the NSPS for stationary gas turbines, EPA
recognized that FGD technology was inappropriate to apply to these
combustion units. EPA acknowledged in the preamble of the proposed
NSPS that "Due to the high volumes of exhaust gases, the cost of
flue gas desulfurization (FGD) to control SO; emissions from
stationary gas turbines is considered unreasonable." EPA
reinforced this point when, later on in the preamble, they stated
that "FGD... would cost about two to three times as much as the gas
turbine." The economic impact of applying FGD today would be no
different.

Furthermore, the application of FGD would have negative
environmental and energy impacts. Sludge would be generated that
would have to be disposed of properly, and there would be increased
utility (electricity and water) costs associated with the operation
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of a FGD system. Finally, there is no information in the
literature to indicate that FGD has ever been applied to stationary-
gas turbines burning distillate oil.

Coal gasification sulfur content is controlled through
fuel-production process controls. Sulfur removal stages in the
coal gasification process include acid gas removal, and sulfuric
acid plant thermal oxidizer. Acid gas removal systems remove
hydrogen sulfide, carbornyl sulfide and carbon dioxide from the fuel
gas using an acid gas absorbent- solution. The acid gases are ‘
stripped from the adsorbent solution and sent to the sulfuric acid
plant for introduction into a thermal oxidizer, where the remaining
sulfur compounds are converted to S0O;, and finally converted to
commercial grade liquid H3SO4. The overall sulfur removal
efficiency is 95.6%. The sulfur bearing compounds content of the
syngas is reduced to 0.07% by weight, or less.

The elimination of flue gas control as a BACT option then
‘leaves the use of NG, CG with the sulfur removal process or low
sulfur coal as the options to be investigated. The applicant has
proposed the use of syngas, CG with sulfur removal or No. 2 fuel
oil (maximum of 876 hours per year per IGCC combustion turbine)
with a maximum sulfur content of 0.05%, by weight, as BACT for this
project.

Although the applicant’s proposed coal gasification acid gas
cleanup process is an existing technology, development is
continuing on coal gasification systems. The data base to
determine whether the proposed post-demonstration sulfur bearing
compounds level of 0.07% by weight is reasonable for a coal
" gasification facility with resulting proposed emissions of 0.17
lbs/MMBtu is limited. A commercial scale demonstration of an IGCC
100 MW power plant has been conducted adjacent to Southern
California Edison’s Cool Water generating station. During the Cool
Water demonstration project, high sulfur coals, Illinois #6 and
Pittsburgh #8, with a sulfur content of about 3.1 percent were
tested. The SO, emission rate was 0.11 lbs/MMBtu for the
Pittsburgh #8 coal and was even lower for the Illinois #6 coal
(Technical Brief, Cool Water Coal Gasification Program: Commercial
Scale Demonstration of IGCC Technology Completed, Electric Power
Research Institute). - The Polk Power Station IGCC unit has been
designed for a larger capacity and is expected to be capable of
using coals from various sources not included in the Cool Water
demonstration project tests. Although, emission rates from the
Cool Water tests are representative of the SO; emission range that
can be achieved using IGCC units, the study was conducted as a
demonstration project and the unit was later converted to another
fuel source. :
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The Polk Power Station IGCC coal gasification system includes
an option for both cold gas and hot gas cleanup and emissions from
the Cool Water demonstration project are not directly comparable to
the hot gas cleanup system. However, an objective of the hot gas
cleanup system test is to demonstrate the efficiency in decreasing
sulfur emissions compared to cold gas cleanup system.

Acid Gases - Nitrogen Dxides

The applicant has stated that BACT for nitrogen oxides for the
IGCC unit will be met by using nitrogen diluent injection to limit
emissions to 25 ppmvd at 15% oxygen when burning syngas, and water
injection to achieve 42 ppmvd at 15% oxygen when burning No. 2 fuel
oil. The emission limit of 25 ppmvd when burning syngas is higher
compared to 9 ppmvd when burning NG in a combustion turbine due to
the difference in composition and heat content between the two
fuels. 1In contrast to natural gas which is predominately methane,
syngas is composed of a variety of constituents including CO,
hydrogen, CO,, nitrogen, and water. The combustible components of
syngas are primarily CO and hydrogen instead of methane. CO and
hydrogen burn at a higher adiabatic flame temperature than methane
and therefore can produce approximately three times as much NOy as
natural gas.

A review of EPA’s BACT/LAER Clearinghouse indicates that the
lowest NOy emission limit established to date for a combustion
turbine is 4.5 ppmvd at 15 percent oxygen. This level of control
was accomplished through the use of water injection and a selective
catalytic reduction (SCR) system. The two 25 MW combustion
turbines are located in Kern County, California and the degree of
- control at this facility exceeds BACT requirements.

Selective catalytic reduction is a post-combustion method for
control of NOy emissions. The SCR process combines vaporized
~ammonia with NOy in the presence of a catalyst to form nitrogen and
water. The vaporized ammonia is injected into the exhaust gases
prior to passage through the catalyst bed.

The applicant has indicated that the cost effectiveness for the:
application of SCR technology to the Polk Power Station IGCC
project was determined to be $4,935 per ton of NOy removed for a
50% reduction of NOy concentration from 25 ppmvd to 12.5 ppmvd.

The cost impact analysis was conducted using the OAQPS factors and
project-specific economic factors. An assessment of economics
impacts was performed by comparing control costs between a baseline
case of advanced combustion and nitrogen injection and baseline
technology with the addition of SCR controls. Baseline technology
is expected to achieve NOy exhaust concentrations of 25 and 42
ppmvd at 15% oxygen for syngas and oil-firing, respectively. Based
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on Japanese experience, SCR technology was premised to achieve NOy
concentration of 12.5 and 21 ppmvd at 15% oxygen for syngas and
oil-firing, respectively, representing a 50% NOy removal
efficiency.

Since SCR has been determined to be BACT for several combined
cycle facilities firing natural gas, the EPA has clearly stated
that there must be unique circumstances to consider the rejection
of sucli control on the basis of economizs. In a recent letter from
EPA Region IV to the Department regarding the permitting of a
combined cycle facility (Tropicana Products Inc.), the following
statement is made:

"In order to reject a control option on the basis of economic
considerations, the applicant must show why the costs associated
with the control are significantly higher for this specific project
than for other similar projects that have installed this control
system or in general for controlling the pollutant."”

The auxiliary boiler is expected to operate 1,000 hours per
year or less. The applicant is proposing to control SO, and acid
gas emissions by firing with No. 2 fuel o0il with a sulfur content
of 0.05% or less, by weight, and by using combustion controls.
Therefore, limited operation and low sulfur distillate oil
represents BACT for the auxiliary boiler.

HoS04 Plant Thermal Oxidizer

The predominant emission from the thermal oxidizer is sulfur
dioxide. The sulfur dioxide emissions proposed for the facility
are based on the highest removal efficiency that is now being
maintained at other coal gasification facilities. This is
accomplished by using an acid gas removal system followed by a
sulfuric plant thermal oxidizer. This process is capable of
providing an overall sulfur removal rate of 95.6 percent.

Fugitive Sources

The applicant has indicated that fugitive particulate emissions
may result from the storage and handling of coal, slag, and sulfur.
BACT for controlling these activities is good engineering design
and practices. Control measures shall include the following:

- Minimize number of material transfer points

- Apply crusting agent application to inactive storage areas

- Enclose conveyers and transfer points

- Provide induced collection systems for dust
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- Provide wet suppression systems'(surfactant)
- Cover by-product storage areas (upon completion of cell)

~ Handle and store sulfur in a molten or continuous
crystalline state

A review of the control strategy indicates that the applicant
has proposed taking all reascnable neasures to minimize fugitive
particulate emissions.

Environmental Impact Analysis

The predominarit environmental impacts associated with this
proposal are related to the use of SCR for NOy control. The use of
SCR results in emissions of ammonia, which may increase with
increasing levels of NOy control. In addition, some catalysts may
contain substances which are listed as hazardous waste, thereby
creating an additional environmental burden. Although the use of
SCR does have some environmental impacts, the disadvantages do not
outweigh the benefit which would be provided by reducing nitrogen
oxide emissions by 50 percent. The benefits of NOy control by
using SCR is substantiated by the fact that a number of BACT
determinations have established SCR as the control measure for
nitrogen oxides over the last five years for combustion turbines.

In addition to the criteria pollutants, the impacts of toxic
pollutants associated with the combustion of syngas and No. 2 fuel
0il have been evaluated. Beryllium and Mercury exceeds the PSD
significant level. Other toxics are expected to be emitted in
minimal amounts, with the total emissions combined to be less than
one ton per year.

Although the emissions of the toxic pollutants could be
controlled by particulate control devices such as a baghouse or
scrubber, the amount of emission reductions would not warrant the
added expense for firing with natural gas or fuel oil.  Therefore,
the Department does not believe that the BACT determination would
“be affected by the emissions of the toxic pollutants associated
with the firing of syngas or No. 2 fuel oil.

Potentially Sensitive Concerns

With regard to controlling NOx emissions from SCR the
applicant has expressed concerns regarding SCR catalyst
deactivation due to poisoning, oxidation of SO2 to S03, formation
of H2S04, formation of ammonium bisulfate and ammonium sulfate,
risk due to potential leaks from storage of NH3 and disposal of
spent catalyst which may be considered hazardous. ‘
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A review of permitting activities for combined cycle proposals
across the nation indicates that SCR has been required or proposed
for installations with a variety of operating conditions including
firing with fuel oil. SCR also has been accepted as BACT for
boilers fired with pulverized coal. Although the concerns
expressed by the applicant were valid at one time, the most recent
experlences indicate that these problems have been resolved through
advances in catalysts and experiences gained in operation.

‘BACT Determination by DEP

1. Combustion Products - PM/PMi1g (=xcluding H2S04)

During the two year demonstration period for the IGCC unit at
the Polk Power Station, the applicant’s proposed PM/PM10 emission
limit of 0.013 1b/MMBtu is accepted for IGCC hot cleanup testing
conducted under the Cooperative agreement with the US DOE.

For IGCC operation following the 2-year demonstration period
particulate emissions control for the IGCC unit will be limited to
0.013 1b/MMBtu.

2. Products of Incomplete Combustion - CO and VOC

The use of an oxidation catalyst system for the IGCC system is
not found to be BACT due to the high sulfur content in the syngas
and resulting corrosion problems. Emissions are to be controlled
by good combustion practices during demonstration and post
demonstration periods.

3. Acid Gases - Sulfur Dioxides

During the 2-year demonstration period for the IGCC unit at the
Polk Power Station, the applicant’s proposed SO; emissions limit of -
0.247 lbs/MMBtu is accepted for IGCC demonstration testing
conducted under the Cooperative Agreement with the US DOE. The
proposed emissions limit will allow for testing of coals with a
broad range of sulfur content and for evaluation of the IGCC unit
design.

For IGCC operations following the demonstration period,
SO7 emissions shall not exceed the 0.17 lbs/MMBtu limit established
in a recent BACT determination for the Indiantown Cogeneration
facility.

The SO, emissions shall be limited to 0.17 lbs/MMBtu for the
IGCC unit by the use of low sulfur coal and the integral IGCC
sulfur removal and recovery processes.
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Acid Gases - Nitrogen Oxides

The annualized cost per ton for NOy removal of $4,935 for the
IGCC SCR estimated by the applicant exceeds recent estimates for
other applications. Recent published estimates for a pulverized
coal plant (Selective Catalytic Reduction for a 460 MW coal fueled
unit: Overview of a NOy Reduction System Selection, EPRI, 1993)
with a NCy reducticn of 47 percent was $3,265 per ton in 1997
dollars. Costs per ton in this range indicate SCR is a reasonable
alternative. However, there are significant differences between a
pulverized coal~-fired power plant and an IGCC unit in the design
and operation of SCR NOy control systems.

Due to the uncertainty in actual system performance and high

‘cost of a SCR control system, NOy BACT for the IGCC CT will be

determined following a data collection period. After the
demonstration phase, NOy emission testing will be conducted on the
CT every two months over a 12 to 18 month period. Test results
will be provided to the Department within thirty (30) days after
each test is performed. During the test period, the CT shall be
operated to achieve the lowest possible NOy emission rate and shall
not exceed 25 ppmvd NOy corrected to 15 percent oxygen and ISO
conditions. This concentration limitation, egquivalent to an
emission rate of 0.099 1lb NOy/MMBtu, is 42 percent lower than rates
recently established as BACT for other pulverized coal-fired power
plant applications. One month after the test period ends, the
applicant will submit a recommended BACT determination for NOy
using the test results, data obtained from other similar
facilities, and research conducted by the CT manufacturer. The
Department will then make a BACT determination for NOy only and
adjust the NOy emission limits as appropriate.

The emission limits for the IGCC unit for firing with syngas
and No. 2 fuel oil for the Polk Power Station are thereby
established as follows:
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Emission Limitations - 7F CT

Pollutant 16CC 1GCC
Post Demonstration 2-year Demonstration
Fuel Basis Lb/hr tpy® Fuel Basis \b/hr tpy®
NO, oil 42 ppavdf 3N N/A oil 42 ppmvd 311 N/A
Syngas 25 ppmvdf 222.5 1,044 Syngas 81 ppmvd 664.2" 2,908.3
voce oii 1 0.028 (b/¥MB2u 3z 7 oil C.023 Lb/MMBtu. 32 N/A
Syngas 0.0017 lb/MMBtu 3 38.5 Syngas 0.0017 Lb/MMBtu 3 38.5
co : 0il 40 ppmvd, 99 N/A oil ] 40 ppmvd 99 N/A
Syngas 25 ppmvd 98 430.1 Syngas 25 ppmvd 99 430.1
PM/PM10d oil 0.009 lb/MMBtu 17 N/A oil 0.009 Lb/MMBtu 17 N/A
Syngas 0.013 Lb/MMBtu 17 74.5 Syngas 0.013 lb/MMBtu 17 74.5
Pb oil 5.30E-5 Lb/MMBtu 0.101 N/A oil 5.30E-5 Lb/MMBtu 0.101 N/A
Syngas 2.41E-6 |b/MMBtu 0.0035 0.067 Syngas 1.10E-5 Lb/MMBtu 0.023 0.13
S0 oilLe 0.048 |b/MMBtu 92.2 N/A oil 0.048 Lb/MMBtuU 92.2 N/A
Syngas 0.17  lb/MMBtu 357 1563.7 Syngas 0.247 lb/MMBtuU 518 2,269

NOTES: a - Based on baseload operations firing syngas, with emission rates equivalent to 100 percent CGCU
operations; up to 10 percent annual capacity factor firing fuel oil.

b - Based on baseload operations firing syhgas, Wwith a maximum of 8760 hrs/yr utilization of HGCU
operations; up to 10 percent annual capacity factor firing fuel oil.

c - Exclusive of background concentrations.
d - Excluding sulfuric acid mist.
e - Sulfur dioxide emissions based on a maximun of 0.05 percent sulfur, by weight.

f - ppmvd at 15% 02 and ISO conditions.

Auxiliary Boiler

For the auxiliary boiler, BACT will be represented by a limitation
on hours of operation and the use of clean fuel (maximum 1,000 hours
per year firing No. 2 fuel oil with 0.05% sulfur, by weight).

H>504 Plant Thermal Oxidizer
A review of the proposed emission rates for the thermal oxidizer

indicates that equipment in and of itself represents BACT for these
sources.
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Fugitive Sources

A review of the control strategy indicates that the applicant has
proposed taking all reasonable measures tc minimize fugitive
particulate emissions and is representative of BACT.

Details of the Analysis May be Obtained by Contacting:
Doug Outlaw, P.E., BACT Coordinator

Department of Environmental Protection

Bureau of Air Regulation

2600 Blair Stone Road

Tallahassee, Florida 32399-2400

Recommended by: Approved by:
C. H. Fancy,~P.E., Chief Virginlta B. Wetherell, Secretary
Bureau of Air Regulation "Dept. of Environmental Protection

Cebruary 1B 19904 ’Qﬁgg-g_xe,g:gi 3] 1994
Date . ' Date

/4



TAMPA ELEGTRIC

August 11, 1998

A. A Linero, P.E.. Via FedEx

Administrator, New Source Review Section Airbill No. 805858540190
Florida Department of Environmental Protection
111 South Magnolia Drive, Suite 4

Tallahassee, Florida 32399-2400

Re: Tampa Electric Company (TEC)
Polk Power Station

Proof of Publication for Modification of PSD-FL-194B

Dear Mr. Linero:

I have enclosed the Affidavit of Publication for the Lakeland newspaper, The Ledger, as

requested. This public notice was published on August 7" If you have any questions, please feel
free to telephone me at (813) 641-5210. Thank you.

Sincerely,

AT

Patrick L. Shell
Engineer
Environmental Planning

EP\gm\PLS102

Enclosure : . U
S

POk Co.

S Quify | SAR

2
8661 &1 80V
03413338

TAMPA ELECTRIC COMPANY

P.O. BOX 111 TAMPA, FL 33601-0111 (813) 228-4111

CUSTOMER SERVICE:
AN EQUAL OPPORTUNITY COMPANY HILLSBOROUGH COUNTY (813) 223-0800
HTTP:/WWW. TECOENERGY.COM

OUTSIDE HILLSBOROUGH COUNTY 1 (B88) 223-0800



' AFF?[DAVITOF PUBLICATION @
THE LEDGER

Lakeland, Polk County, Florida

Case NO veveeiiieeenenns

STATE OF FLORIDA)
COUNTY OF POLK)

t

Before the undersigned authority personally appeared David Vail,
who on oath says that he is Controller of The Ledger, a daily
newspaper published at Lakeland in Polk County, Florida; that the
antached copy of advertisement, being a

Court, was published in said newspaper in the issues of.........................
August 7;

Affiant further says that said The Ledger is a newspaper published
at Lakeland, in said Polk County, Florida, and that the said
newspaper has heretofore been continuously published in said Polk

- County, Florida, daily, and has been entered as second class matter
at the post office in Lakeland, in said Polk County, Florida, for a
period of one year next preceding the first publication of the
attached copy of advertisement; and affiant further says that he has
neither paid nor promised any person, firm or corporation any
discount, rebate, commission or refund for the purpose of securing
this advertisement for publication in the said newspaper.

David Vail

Controller
By David vail who is
personally known to me

At

(Seal)
lic
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Department of
Environmental Protection

Twin Towers Office Building

Lawton Chiles 2600 Blair Stone Road Virginia B. Wetherell
Governor Tallahassee, Florida 32399-2400 Secretary
July 30, 1998

CERTIFIED MAIL - RETURN RECEIPT REQUESTED
Mr. Gregory M. Nelson, P.E.

AUG 0 31998

Administrator, Air Programs
Tampa Electric Company s Protecti
Ches &1 Ut wd ivifois et i Protection
Post Office Box 111 oA THWEST DISTRICT
Tampa, Florida 33601-0111 BY
Re: Modification of DEP File PSD-FL-194B
Polk Power Station

Dear Mr. Nelson:

Enclosed is one copy of the Draft PSD Permit Modification for the Integrated Gasification
Combined Cycle facility located at 9895 State Road 37, Mulberry, Polk County. The Department's
Intent to Issue PSD Permit Modification and the "PUBLIC NOTICE OF INTENT TQ ISSUE PSD
PERMIT MODIFICATION" are also included.

The "PUBLIC NOTICE OF INTENT TO ISSUE PSD PERMIT MODIFICATION" must be
published in a newspaper of general circulation in Polk County. Proof of publication, i.e., newspaper
affidavit, must be provided to the Department's Bureau of Air Regulation office within 7 (seven) days
of publication. Failure to publish the notice and provide proof of publication within the allotted time
may result in the denial of the permit.

Please submit any written comments you wish to have considered concerning the Department's
proposed action to A. A. Linero, P.E., Administrator, New Source Review Section at the above
letterhead address. If you have any other questions, please call Mr. Syed Arif at 850/921-9528.

Sincerely,
CHF /P E., Chief
Bureau of Air Regulation
CHF/sa
Enclosures

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

Printed on recycled paper.
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In the Matter of an

Application for Permit Modification by:

Mr. Gregory M. Nelson, P.E. DEP File PSD-FL-194B
Administrator, Air Programs : Polk Power Station
Tampa Electric Company Polk County
Post Office Box 111 :

Tampa, Florida 33601-0111
/

INTENT TO ISSUE PSD PERMIT MODIFICATION

The Department of Environmental Protection (Department) gives notice of its intent to issue a permit
modification (copy of DRAFT Permit Modification attached) for the proposed action, as detailed in the
application specified above, for the reasons stated below.

The applicant, Tampa Electric Company, applied on February 27, 1998 to the Department for a permit
modification to extend the demonstration period for gas cleaning technology from two to three years at its
Integrated Gasification Combined Cycle facility located at 9895 Sate Road 37 South, Mulberry, Polk
County. ' '

The Department has permitting jurisdiction under the provisions of Chapter 403, Florida Statutes
(F.S.), the Florida Administrative Code (F.A.C.) Chapters 62-4, 62-210, and 62-212, and 40CFR52.21(u).
The above actions are not exempt from permitting procedures. The Department has determined that a
modification of the permit issued pursuant to the Prevention of Significant Deterioration (PSD Permit) is
required to extend the demonstration period described above.

The Department intends to issue this PSD Permit modification based on the belief that reasonable
assurances have been provided to indicate that operation of these emission units will not adversely impact
air quality, and the emission units will comply with all appropriate provisions of Chapters 62-4, 62-204,
62-210, 62-212, 62-296, and 62-297, F.A.C.

Pursuant to Section 403.815, F.S., and Rule 62-110.106(7)(a)1., F.A.C., you (the applicant) are
required to publish at your own expense the enclosed ""Public Notice of Intent to Issue PSD Permit
Modification." The notice shall be published one time only in the legal advertisement section of a
newspaper of general circulation in the area affected. For the purpose of these rules, "publication in a
newspaper of general circulation in the area affected" means publication in a newspaper meeting the
requirements of Sections 50.011 and 50.031, F.S., in the county where the activity is to take place. Where
there 1s more than one newspaper of general circulation in the county, the newspaper used must be one with
significant circulation in the area that may be affected by the permit modification. If you are uncertain that
a newspaper meets these requirements, please contact the Department at the address or telephone number
listed below. The applicant shall provide proof of publication to the Department's Bureau of Air
Regulation, at 2600 Blair Stone Road, Mail Station 5505, Tallahassee, Florida 32399-2400 (Telephone:
850/488-0114; Fax 850/ 922-6979). The Department suggests that you publish the notice within thirty
days of receipt of this letter. You must provide proof of publication within seven days of publication,
pursuant to Rule 62-110.106(5), F.A.C. No permitting action for which published notice is required shall
be granted until proof of publication of notice is made by furnishing a uniform affidavit in substantially the
form prescribed in Section 50.051, F.S. to the office of the Department issuing the permit modification or
other authorization. Failure to publish the notice and provide proof of publication may result in the denial
of the permit modification pursuant to Rules 62-110.106(9) & (11), F.A.C.

The Department will issue the final permit modification with the attached conditions unless a response
received in accordance with the following procedures results in a different decision or significant change of
terms or conditions.
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The Department will accept written comments concerning the proposed permit modification issuance
action for a period of 30 (thirty) days from the date of publication of "Pubiic Notice of Intent to Issue PSD
Permit Modification." Written comments should be provided to the Department's Bureau of Air Regulation
at 2600 Blair Stone Road, Mail Station #5505, Tallahassee, FI. 32399-2400, Any written comments filed
shall be made available for public inspection. If written comments received result in a significant change in
the proposed agency action, the Department shall revise the proposed perm't modification and require, if
applicable, another Public Notice.

The Department will issue the permit modification with the attached conditions unless a timely petition
for an administrative hearing is filed pursuant to Sections 120.569 and 120.57 F.S., before the deadline for
filing a petition. The procedures for petitioning for a hearing are set forth below. Mediation is not
available in this proceeding.

A person whose substantial interests are affected by the proposed permitting decision may petition for
an administrative proceeding (hearing) under Sections 120.569 and 120.57 of the Flonda Statutes. The
petition must contain the information set forth below and must be fijed (received) in the Office of General
Counsel of the Department at 3900 Commonwealth Boulevard, Mail Station 35, Tallahassee, Flonda,
32399-3000. Petitions filed by the permit applicant or any cf the parties listed below must be filed within
fourteen days of receipt of this notice of intent. Petitions filed by any persons other than those entitled to
written notice under Section 120.60(3) of the Florida Statutes must be filed within fourteen days of
publication of the public notice or within fourteen days of receipt of this notice of intent, whichever occurs
first. Under Section 120.60(3), however, any person who asked the Department for notice of agency action
may file a petition within fourteen days of receipt of that notice, regardless of the date of publication. A
petitioner shall mail a copy of the petition to the applicant at the address indicated above at the time of
filing. The failure of any person to file a petition within the appropriate time period shall constitute a
waiver of that person’s right to request an administrative determination (hearing) under Sections 120.569 -
and 120.57 E.S., or to intervene in this proceeding and participate as a party to it. Any subsequent
intervention will be only at the approval of the presiding officer upon the filing of a motion in compliance
with Rule 28-106.205 of the Florida Administrative Code.

A petition that disputes the matenial facts on which the Department’s action is based must contain the
following information: (a) The name and address of each agency affected and each agency’s file or
identification number, if known; (b) The name, address, and telephone number of the petitioner, the name,
address, and telephone number of the petitioner’s representative, if any, which shall be the address for
service purposes during the course of the proceeding; and an explanation of how the petitioner’s substantial
interests will be affected by the agency determination; (c) A statement of how and when petitioner received
notice of the agency action or proposed action; (d) A statement of all disputed issues of matenal fact. If
there are none, the petition must so indicate; (e) A concise statement of the ultimate facts alleged, as well
as the rules and statutes which entitle the petitioner to relief; and (f) A demand for relief.

A petition that does not dispute the material facts upon which the Department’s action is based shall
state that no such facts are in dispute and otherwise shall contain the same information as set forth above,
as required by Rule 28-106.301.

Because the administrative hearing process is designed to formulate final agency action, the filing of a
petition means that the Department’s final action may be different from the position taken by it in this
noticc. Persons whose substantial interests will be affected by any such final decision of the Department on
the application have the right to petition to become a party to the proceeding, in accordance with the
requirements set forth above.
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In addition to the above, a person subject to regulation has a right to apply for a variance from or
waiver of the requirements of particular rules, on certain conditions, under Section 120.542 F.S. The relief
provided by this state statute applies only to state rules, not statutes, and not to any federal regulatory
requirements. Applying for a variance or waiver does not substitute or extend the time for filing a petition
for an administrative hearing or exercising any other right that a person may have in relation to the action
proposed in this notice of intent.

Executed in Tallahassee, Florida.

.

C. H. Fancy, P:E’, Chief
Bureau of Air Regulation

CERTIFICATE OF SERVICE

The undersigned duly designated deputy agency clerk hereby certifies that this INTENT TO ISSUE
PSD PERMIT MODIFICATION (including the PUBLIC NOTICE, and DRAFT permit modification) was
sent by certified mail (*) and copies were mailed by U.S. Mail before the close of business on

N-3]- 9% tothe person(s) listed:

Greg Nelson, P.E.*
Doug Neely, EPA

John Bunyak, NPS

Bill Thomas, DEP SWD
Buck Oven, DEP PPS
Joe King, Polk County

Clerk Stamp
FILING AND ACKNOWLEDGMENT FILED,

on this date, pursuant to §120.52, Florida Statutes,
with the designated Department Clerk, receipt of

which js hereby acknowledged.
75«7@ g 12198,

(Clerk) (Date)




([ ROTICE YPBE PUBLISHED
IN THE NEWSPAPER

PUBLIC NOTICE OF INTENT TO ISSUE PSD PERMIT MODIFICATION

STATE OF FLORIDA .
DEPARTMENT OF ENVIRONMENTAL PROTECTION

DEP File PSD-FL-194B

Polk Power Station Integrated Gasification Combined Cycle Project
Polk County

The Department of Environmental Protection (Department) gives notice of its intent to issue a PSD
Permit Modification to Tampa Electric Company (TEC) to extend the demonstration period for gas
cleaning technology from two to three years at its Integrated Gasification Combined Cycle Facility (Polk
Power Station) located at 9895 State Road 37 South, Mulberry, Polk County.-~ A Best Available Control
Technology determination was not required pursuant to Rule 62-212.400, F.A.C. or 40CFR52.21,
Prevention of Significant Deterioration (PSD). The applicant’s name and address are: Tampa Electric
Company, Post Office Box 111, Tampa, Flonda 333601-0111.

The present permit provides for a two year period to demonstrate hot gas cleanup technology at the
260 megawatt Polk Power Station that was built with jomnt funding by TEC and the Department of
Energy (DOE). The request will defer the hot gas cleanup demonstration until the sorbent becomes
more commercially viable. TEC and DOE will focus instead on other sulfur dioxide and carbon dioxide
reduction activities, thus extending the demonstration period to three years. This revised period will end
on September 30, 1999. The ending date for a subsequent period to demonstrate compliance with the
nitrogen oxides limit of 25 ppm while operating the facility using cold gas cleanup will be extended to
April 2001. A revised BACT will be issued by the Department by June 2001.

The extra year of demonstration will permit the facility to emit sulfur dioxide and nitrogen oxides
emissions at higher rates than ultimately allowed by the present permit. This amount is equal to
approximately 1860 tons of nitrogen oxides and 700 tons of sulfur dioxide.

The Department will issue the final permut modification with the attached conditions unless a
response 1:eceived in accordance with the following procedures results in a different decision or
significant change of terms or conditions.

The Department. will accept written comments concerning the proposed permit modification issuance
action for a period of 30 (thirty) days from the date of publication of "Public Notice of Intent to Issue
PSD Permit Modification." Written comments should be provided to the Department's Bureau of Air
Regulation at 2600 Blair Stone Road, Mail Station 5505, Tallahassee, FL 32399-2400. Any written
comments filed shall be made available for public inspection. If written comments received result in a
significant :hange in the proposed agency action, the Department shall revise the proposed permit
modification and requure, if applicable, another Public Notice.

The Department will issue the permit modification with the attached conditions unless a timely
petition for an administrative hearing is filed pursuant to Sections 120.569 and 120.57 F.S., before the
_deadline for filing a petition. The procedures for petitioning for a hearing are set forth below. Mediation
1s not available in this proceeding.

A person whose substantial interests are affected by the proposed permitting decision may petition
for an administrative proceeding (hearing) under Sections 120.569 and 120.57 of the Florida Statutes.
The petition must contain the information set forth below and must be filed (received) in the Office of
General Counsel of the Department at 3900 Commonwealth Boulevard, Mail Station 35, Tallahassee,
Florida, 32399-3000. Petitions filed by the permit applicant or any of the parties listed below must be
filed within fourteen days of receipt of this notice of intent. Petitions filed by any persons other than



| ® NOTICE TQQRE PUBLISHE:
IN THE NEWSPAPER

those entitled to written notice under Section 120.60(3) of the Florida Statutes must be filed within
fourteen days of publication of the public notice or within fourteen days of receipt of this notice of intent,
whichever occurs first. Under Section 120.60(3), however, any person who asked the Department for
notice of agency action may file a petition within fourteen days of receipt of that notice, regardless of the
date of publication. A petitioner shall mail a copy of the petition to the applicant at the address indicated
above at the time of filing. The failure of any person to file a petition within the appropriate time period
shall constitute a waiver of that person’s right to request an administrative determination (hearing) under
Sections 120.569 and 120.57 F.S., or to intervene in this proceeding and participate as a party to it. Any

subsequent intervention will be only at the approval of the presiding officer upon the filing of a motion in
compliance with Rule 28-106.205 of the Flonnda Administrative Code.

A petition that disputes the material-facts on which the Department’s action is based must contain
the following information: (a) The name and address of each agency affected and each agency’s file or
identification number, if known; (b) The name, address, and telephone number of the petitioner, the
name, address, and telephone number of the petitioner’s representative, if any, which shall be the address
for service purposes during the course of the proceeding; and an explanation of how the petitioner’s
substantial interests will be affected by the agency determination; (c) A statement of how and when
petitioner received notice of the agency action or proposed action; (d) A statement of all disputed issues
of material fact. If there are none, the petition must so indicate; (¢) A concise statement of the ultimate
facts alleged, as well as the rules and statutes which entitle the petitioner to relief, and (f) A demand
for relief.

A petition that does not dispute the material facts upon which the Department’s action is based shall
state that no such facts are in dispute and otherwise shall contain the same information as set forth above,
as required by Rule 28-106.301

Because the administrative hearing process is designed to formulate final agency action, the filing of
a petition means that the Department’s final action may be different from the position taken by it in this
notice. Persons whose substantial interests will be affected by any such final decision of the Department
on the application have the right to petition to become a party to the proceeding, in accordance with the
requirements set forth above.

A complete project file is available for public inspection during normal business hours, 8:00 am. to
5:00 p.m., Monday through Friday, except legal holidays, at:

Polk County Public Works Dept. of Environmental Protection ~ Dept. of Environmental Protection

Department - Air Program  Bureau of Air Regulation Southwest District
4189 Ben Durrance Road 111 S. Magnolia Drive, Suite 4 3804 Coconut Palm Drive
Bartow, Florida 33830 Tallahassee, Florida 32301 Tampa, Florida 33619-8218
Telephone: 941/534-7377 Telephone: 850/488-0114 Telephone: 813/744-6100
Fax: 941/534-7374 Fax: 850/922-6979 Fax: 813/744-6084

The complete project file includes the Draft Permit Modification, the application, and the information
submitted by the responsible official, exclusive of confidential records under Section 403.111, F.S.
Interested persons may contact the Administrator, New Resource Review Section at 111 South
Magnolia Drive, Suite 4, Tallahassee, Florida 32301, or call 850/488-0114 for additional information.

e



September XX, 1998

CERTIFIED MAIL - RETURN RECEIPT REQUESTED

Mr. Gregory M. Nelson, P.E.
Administrator, Air Programs
Tampa Electric Company
Post Office Box 111

Tampa, Florida 33601-0111

Re: Modification of DEP File PSD-FL-194A
Polk Power Station

Dear Mr. Nelson:

The Department reviewed your letter and application dated February 24, 1998 and additional information on June
11, 1998 requesting an extension of the demonstration period for integrated coal gasification and combined-cycle
system, as well as changing dates to correlate with the extension. This request is acceptable to the Department.
Following publication of the Public Notice of the Intent to Issue dated August XX;.:and the Department’s review of
comments received, the referenced permit (relevant pages attached) is hereby: lified as follows:

SPECIFIC CONDITION H.2.

SPECIFIC CONDITION H.6.

The combustion turbine will be operated for. 1
4998 October 1, 1999 until .

(Note that the rest of this condition is
SPECIFIC CONDITION H.7.

One month after the test period ends ( estimated to be by February2000 June 1.2001), the permittec will submit to the
Department a NOy, recommended BACT Determination as if it were a new source using data gathered on this facility,
other similar facilities and the manufacturer’s research. The Department will make a determination on the BACT for
NOy only and adjust the NOy emission limits accordingly.

A copy of this letter shall be filed with the referenced permit and shall become part of the permit. This permit
modification is issued pursuant to Chapter 403, Florida Statutes. Any party to this order (permit modification) has the
right to seek judicial review of it under Section 120.68, F.S., by the filing of a Notice of Appeal under Rule 9.110 of
the Florida Rules of Appellate Procedure with the Clerk of the Department of Environmental Protection in the Office
of General Counsel, Mail Station 35, 3900 Commonwealth Boulevard, Tallahassee, Florida, 32399-3000, and by
filing a copy of the Notice of Appeal accompanied by the applicable filing fees with the appropriate District Court of
Appeal. The Notice of Appeal must be filed within (thirty) days after this Notice is filed with the Cierk of the
Department.

Sincerely,

Howard L. Rhodes, Director
Bureau of Air Regulation

HLR/sa

Enclosures



® o
Department of
Environmental Protection

Lawton Chiles Virginia B. Wetherell
Governor Secretary

June 16, 1998

CERTIFIED MAIL - RETURN RECEIPT REQUESTED

Ms. Janice K. Taylor

Senior Engineer
Environmental Planning
Tampa Electric Company
Post Office Box 111

Tampa, Florida 33601-0111

Re: DEP File No. 1050233-002-AC; PSD-FL-194(A); PA-92-32
Polk Power Station

Dear Ms. Taylor:

The Department has received your request of May 21, 1998, to allow burning of coal/petroleum
coke fuel blends as well as 100 percent coal as solid fuels for use in the Integrated Coal Gasification
Combined Cycle (IGCC) combustion turbine during the demonstration period. The Department has
issued an incompleteness letter on March 26, 1998, for an earlier request for extending the
demonstration period for the hot gas cleanup system from two to three years. The two requests will
be combined and handled as one project. Based on our initial review of this request, we have
determined that additional information is needed in order to process the application. The following
information is required:

1. Please indicate based on the start-up of the unit your best estimate of the ending date for the
demonstration period before the extension is granted.

2. Please provide the material balances for sulfur and associated SO, emissions wiih the burning of -
25%, 50% and 75% blend of petcoke which has a much higher sulfur content compared to coal.

3. Please indicate if any limitations were considered for the sulfur content of the coal for this
project. If so, what was the limit considered either in the original application or during BACT
discussions. :

4. Please provide reasonable assurance that the current sulfuric acid plant will be capable of
handling the added sulfur due to petroleum coke. What are the emissions of SO, from the
sulfuric acid plant with the present set-up and what are the emissions expected when
coal/petroleum coke blend is fired in IGCC.

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

Printed on recycled paper.



Ms. Janice Taylor
June 16, 1998

Page 2 of 2

5. Please provide the different scenarios under which testing will be done and the associated time
periods for each scenario.

The Department will resume processing this application after receipt of the requested
information. If there are any questions regarding this matter, please call me at (850)921-8968.

Sincerely,
Syed Arif| P%ﬁ
New Source Review Section
/sa
cc: Buck Oven, DEP
Brian Beals, EPA
John Bunyak, NPS

Bill Thomas, SWD
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TAMPA ELECTRIC

June 11, 1998

Mr. A A. Linero, P.E. _ Certified Mail No. P 148 152 268
Administrator Return Receipt Requested

New Source Review Section

Florida Department of Environmental Protection

Twin Towers Office Building

2600 Blair Stone Road 4@6\
Tallahassee, Florida 32399-2400 %, Q@
H /f/’ é’@
Re:  Tampa Electric Company /\'9 %
Polk Power Station Demonstration Period Extension @ \9&
DEP File No. PSD-FL-194A; PA-92-32 D

Dear Mr. Linero:

We hereby provide the following responses to comments raised in your letter of March 26, 1998

regarding TEC’s request to extend the demonstration period for the Polk Power Station. For

ease of review, we have included your comments, followed by our corresponding responses.

FDEP Cpmment #1:

Please explain the need for extending the demonstration period for hot gas cleanup system
from two to three years. In responding to this incompleteness, provide documentation
from DOE or the equipment vendors reflecting the need for a three year demonstraticn
period.

TEC Response:

' The demonstration period for the Polk Power Station DOE-IGCC Clean Coal Project has been
extended from two (2) years to three (3) years as evidenced by Amendment # A011 of TEC's
Cooperative Agreement with DOE. A copy of this amendment dated May 15, 1997 has been
attached hereto. In addition, because of the recent determination by DOE, GE, and TEC, that
HGCU demonstration should be temporarily put on hold until development of HGCU sorbent
becomes more commercially viable, DOE and TEC have agreed to modify the demonstration
requirements of the cooperative agreement 1o shift the demonstration focus from HGCU to other
sulfur and CO- emissions reductions activities that provide greater overall benefit to Polk Power
Station. These activities will specifically entail implementation of increased COS reduction,

TAMPA ELECTRIC COMPANY
P O. 80X 111 TAMPA, FL 33601-0111 (813) 228-4111

CUSTOMER SERVICE:
AN EQUAL OPPORTUNITY COMPANY HILLSBOROUGH COUNTY (813) 223-0800
HTTP/WWW.TECOENERGY.COM OUTSIDE HILLSBOROUGH COUNTY 1 (88BB) 223-0800



Mr. A A. Linero, P.E. o
June 11, 1998
Page 2 of 3

operational and hardware modifications, and TEC’s participation in DOE’s national CO,
sequestration and disposal program PRDA No. DE-RA26-98FT-35008.

In addition to the above noted shifts in DOE focus, the specific requirements for TEC's alternate
Sfuels demonstration period has been formally extended from two (2) to three (3) years. It is
specifically for this extension, which requires additional fuel testing at Polk until 10-1-99, that
TEC requests DEP to extend the Polk demonstration duration for a similar period.

FDEP Comment #2:

Please explain the effect of additional 2,908 tons of NOx and 2,269 tons of SO, emissions if
the demonstration period is extended for one year by the Department. In responding to
this incompleteness, provide analyses, if required, to show no violations of National
Ambient Air Quality Standards.

TEC Response:

Extending the demonstration period for one year will not have an adverse environmental impact.
Specifically, no violations of the National or Florida Ambient Air Quality Standards (AAQS) are
predicted. Dispersion modeling of the complete Polk Power Station build-out was conducted
during the site certification and prevention of significant deterioration (PSD) permitting process.
The complete build-out included the IGCC (both demonstration and post-demonstration modes),
Jfour (4) natural gas-fired combustion turbines in combined-cycle mode, and six (6) natural gas-
fired combustion turbines in simple-cycle mode. This dispersion modeling demonstrated no
violations of the national or Florida AAQS. Relying on the results of this dispersion modeling is
appropriate because: '

1. An increase in the demonstration period emissions limits is not being requested.
TEC is requezsting the existing demonstration period be extended as is for one (1)
year.

2. The dispersion modeling was very conservative because the full site buildout

scenario, at full load, was modeled.

FDEP Comment #3:

Please provide updated information on the hot gas cleanup technology. What percent gas
stream will be used for hot gas cleanup technology. What effect will it have on pollutant
emissions. Provide any information relating to the feasibility of this technology since the
original application was submitted to the Department in September 1992.



“Mr..A.A. Linero, P.E. ‘ ‘

June 11, 1998
Page 3 of 3

TEC Response:

The Polk IGCC unit has included in its design a HGCU slip stream unit that can process 10% of
the total syngas flow generated at Polk Power Station. This system is in addition to the 100%
capacity traditional cold gas clean-up system which has been installed in parallel with the
HGCU system.

The HGCU system was designed to remove in excess of 99% of the sulfur from its 10% flow
Stream.

Attached is a position paper regarding the status of hot gas cleanup and other pollution control
strategies which DOE is preparing for imminent release. Please treat this position paper as
Confidential until it is formally released by DOE.

It is our understanding that the Department will resume processing our request to extend the Polk
Power Station demonstration period upon receipt of the above responses. Should you have any
further questions or comments regarding this matter, please call me at (813) 641-5016.

Sincerely,
/éf,,;;, W Hiedse—
Gregory M. Nelson, P.E.

Administrator - Air Programs
Environmental Planning

EP\em\GMN108

Attachments

0o 5. 0y, ,%,791@,
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PROJECT TITLE
'‘"ampa Electric¢ Company lLotegrated
Gasification Combined-Cycle Project

l

!\“l

INSTRUMENT TYPE
o L) _cAANT
4. INSTRUMENT NO.

X] COQPERATIVE AGREEMENT
5. AMENDMENT NO.

RECIPIENT (Narne, addrsss, Zip code, area cods and telephene no.)
Tampa Blacltric Company
P.0. Bex 111
Tampa, FL 33601

DE-FC21-S1MC27363
6. BUDGET PERIQD
Fom 10/01/36  7Ta 09/30/01

AGLYL
7. PROJECT PERIDD

From: 03/18/91

To: 09/3C/01

RECIPIENT PRQJUECT DIRECTOR (Name and tedsphone No.)
Charles R. Black
(813} 228-1767

10. TYFE OF AWARD

O NEw {1 conTiNuATION O mENEWAL

X! REVISION O SuPPLEMENT

RECIPIENT BUSINESS OFFICER (Name and telephone No.)
Charles R, Blacx
{B13) 228-1767

12. ADMINISTERED FOR DOE BY (Narme, addmes, zip cods, felaphone No.)
Alexis W. Puher (304) 285-4084

1. DOE PROJECT OFFICER (Name, addnags, Zip coce, lopnong No, )

Neiscon P, Rekos (304) 285-406¢6
P.0. 3dox 880

Mergartown, ¥V 26507-0880

Federal Energy Technology Center
F.0. Bux 880¢
Morgantown, WV 26507-088)

5. RECIPIENT TYPE

{J HosPITAL

T statecovt O INDIAN TRIBAL GOV'T El FON PROFIT T iNoWIDUAL
_ ORGANIZATION
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. BUDGET ANO FUNDING INFORMATION

2. CURRENT BUDGET PERIOD INFORMATICN

b. CUMULATIVE QT QBUIGATIONS

DOE Funds Obligated Thia Action

—__7.900,000

(1) This Dudget Pedud §

$
- DOE Funds Authorized for Carry Over § . .0 [Tots! ot ines a.(1) and a.(3)!
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a. Spacicl terms and conditions (if grant) or schedule, general provisions , special provisions {if cooperative agreement)
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. DOE Asslatance Requiations, 10 CFR Pan-600, as amended, Subparts A and

a. Applicationvpropose: dated .08/85 | 17 as submitied

[Us(qans) or ) ¢ (cooperatve Agreements).
X} with changes as nopotiated
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Reference Pages 2 and 3

EVIDENCE OF RECIPIENT ACCEPTANCE
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STANDARD FORM 36. JULY 1966 "EE"°-°F°°;°E“°°°"'m PAGE 1 OF
GENERAL SERVICES ADMINISTRATION DE-FC21-91MC27363 2
PED. PROC, REG, 41 CTA) 1:16.101 CONTINUATION SHEET AQLL : 3

WAME OF OFFEROR QR CONTRACTOR
Tampa Electric Company

The puxrpose of this amendment ACll is to provide additional funds to cover the expenses
resulting from syngas heat exchanger failure including repairs to Lhe brine concentration
system, O&M expenses for the third year of operation on coal fuels or coal blends including
the expenses assoclated with the hot gas clearup system (HGCU). This amendment fixes the
demonstration period at % years with the Participant providing DOE Lhe plant operational
data throughout the 5 year period. This amendment to the Cooperative Agreement, and the
corresponding amendment to the Repayment Agreement, expand the commercialization and
repaymuent efforts ro worldwide applicationsg of the IGCC technology-

Accordingly, this Cooperative Agreement is revised as follows:

1. * In Schedule Article VII(B) and (C), delete the word * {(maximum)."*
2. Schedule Article VIT{D)'s footnote is changed to read "Phase III costs reflect only the
first 3 years of the 5 year plant operational period."
3. The following cost figures in Schedule Article VIY (D) are revised as shown belcow:
TOTAL ESTIMATED PROJECT COST "5303,288, 446"
Phage IIT .
DCE Share *$28,G00,000" “48,7%"
Participant Share *$29,50G, 000" "51.3%"
Toral
DOE Share 150,894,223 49 ,8%"
Participant Share "$152,394,223" "50.2%"
4. Schedule Article X(C) Project Costs Allowable for Copt-Sharing Purposes -- subarticle

{9) is replaced with the following: "DOE's cost sharing for Budget Period 3 shall be
applied to the first 3 years of Phase 1II., Normal operation &nd maintenance (O&M)
{lIGCU sorbent replacement excluded) costs after the firet 3 years of Phase IIT sghall be
at no cost to the Government . ®

5. Article XXV Commercialization is replaced with the following: "The Participant agrees
to exercise its best efforrs toc commercialize, or t¢ assist others teo commercialize, in
the United States and throughout the world, oxygen-blown IGCC technology in accordance
with Attachment E.*

6. Schedulc Article XXXV is replaced with the following:

Limitations

buring the first 3 vyears c¢f the Phase 111, 5 coals or c¢ogl blends will be tested and
formal reports of their performance issued to DOE. BRased on a positive determination:
during this 3-ycar period, jointly concurred in by DOE, General Electric Environmental
"Services, Inc. (GEESI), and the Participant, that. the HGCU system continues to hold
signiticant promige to become technically and commercially wiable, the Participant
agrees to cxert good faith efforts to make the HGCU systerm work through Phase III or
until a mutual determination has been made as described in the fourth paragraph of this
article.

In support ¢f this commitment, if such a positive determination is made, the Partici-
pant shall,. with the concurrence of DOE and GEESI, develop and execute a plan (Plan]
for the required system{s) to allow an additciconal period of operation of tha HGCU sys-
tem during the course of the Participant’s commercial operation of the Polk Unit 1
plant. Thig additional period of operation will he for 2 years after the third year
of Phage IIT and shall be conducted at no expense to lhie Government (except that HGCU
gsorbent replacement will continue to be eligible for DOE cost sharing as described

below). The rarticipant shall provide DOF with operating date from beth the HAGCG:- W wda
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gystem and the remainder of the Polk Unit 1 plant during thisuadd Loﬁa operating
period. DOB requiremencs for this data shall not create an unreascnable financial
burden on the Participant.

In further support of this commitment, if such a positive determination is made, the
Participant shall provide, and the Govermwment shall not share in, the first $3,000,000
reguired during Phase ITI for eddivion to. or repair or modification of, the HGCU
system or ancillary systems necessary for the proper operation ¢f the HGCU system,
after this $3,000,000 has been expended, additional capital expenses for any necessary
system changes (inciuding scorbent replacement) will ke considered for DOE cost sharing
in accordance with Article XIi, paragraphs {(C) &nd (D). The DOE is not obligated to
provide such funding.

If at anytime during Phese III operation the HGCU' is determined by mutual agreement by
DOE, GEESL, and the Participant to be technically or commercially unfeasible, the
Perticipant shall be released of its obligaticn to make the #3CU system work put shall
continue to provide data from the commevcially operated Polk Unit 1 plant to complete
the Participant's obligation to provicde data for.5 years of plant operation during
Phase III.

It is the intent of this Cooperative Agreement to dempnstrate a HBGCU system which can
be operated indepaendently of selaclLive catalytic reduction (SCR) techiology. There-
fore, the HGCU shall be dstermined to be unfeasible in the event that state or Federal
regulatory agencies amend the Polk Unit 1 permlts to reguire, as a condirien of the
Participant opersting the HGCU system, chat én SCR system be installed on the Polk
Unit 1 plant, In sguch event, the Participant's remaining cbligaticn to DOE shall be eas
described in the preceding paragrapkh.

Notwithstanding the speciiic requirements of the Cooperative Agreement related to the
initial three (3) year demonstration period, during the subsequent two (2} yezar period
of commercial operation, the Participant shall be authorized to operate the Facility
in accordance with its standards of prudent utility practice (Participent's least cost
of operatien) for commercial dispaten and operating conditions, Consistent with the
above, operation and mainterance coscs (excluding HGCU soxrbent replacenent) during the
gubsequent twc (2] year period of commercial operation ghall not be allowed for cost-
sharing purposes az gefined in Article X(C) of this Cooperative Agreement.

Notwithstanding any provision of this Article XXXV, all 0&M expenses Lor the Polk
Unit 1 plani beyond the firsc 2 years of Phase IIT shall be borne by the Participant
with no Governmenr. cost sharing {(except that HGCU system sorbent replacoment will
continue to be eligible for DOZ cost sharing &fter the Participant has oxpended the
first $3,000,000 for tixes. as described above).® :

7. Statement of Work,

¢ _ -- change Budget
pexriod 3 duraltion te *siXty (60) MOTC ns

qug ggggutig: Qf thz, amendmert. the ndemu Ay Lm ”nt*ﬂx__ OR!_cogt sharing
xed and ne_gdditional DO fun Gq b_Jl_QD__Ul 5_150 894,223, presently
Qp;;ga;ggd ba be anthorized f Fo Lthis projge i

All other terms and condiricons of this cQoperatlvn Agreement renain unchanged.

END OF AMENDMANT A011
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Cooperative Agreement DE-FC21-91M27363 Tampa Electric Integrated
Gasification Combined-Cycle (IGCC) Clean Coal Demonstration Project

Subject: Suspension of Testing/Operating the Hot Gas Cleanup System (HGCU) -
GEESI’s Moving-Bed Desulfurization Technology at Tampa Electric

Summary:
After extensive discussion with General Electric (GE) and Tampa Electric,c DOE has

concurred with Tampa Electric’s recommendation that the testing of GEESI’s moving bed
desulfurization system at Tampa’s IGCC facility at Polk Power Station be put on hold
until such time that the moving bed technology becomes more commercially viable. The
recommendation is based on several recent events including: 1) The moving bed system
design for 10% of the gasifier syngas flow has several technical problems which would
have to be resolved/repaired before any long term testing could start; 2) GE believes that
no near term market exists to justify further development of the moving bed technology
Furthermore, GE, the parent company of GEESI (the technology vendor), has sold the
company to Marsulex but did not sell the rights to the HGCU, and 3) Tampa feels there
are other emissions reduction activities that would provide a greater benefit to the Polk
plant with applications to other IGCC systems.

Background
Tampa Electric’s IGCC Project is part of the DOE Clean Coal Program, Round 3

Solicitation. The project is for the demonstration for a nominal 250-MWe oxygen-blown,
integrated gasification combined-cycle utilizing a Texaco gasifier and a GE 7F frame
combustion turbine. Bechtel Engineering worked with Texaco to design the system that
includes a 100% flow conventional cold gas (amine-based) cleanup system and a 10%
GEESI designed slipstream moving bed desulfurizer. The overall project cost was
approximately $600 million with DOE contributing $150 million toward the construction
and the three year demonstration period. The IGCC plant began producing power from
clean syngas in October 1996, achieving a 45% plant availability on coal during 1997.
These successes have been achieved while the plant operated on four different coal fuels
with the conventional cold gas cleanup system. During this time, the GEESI moving bed
desulfurization system completed its cold flow checkout with a regenerable metal-oxide
sorbent. In February 1998, following a careful review of the moving bed status, including
the poor results from the cold flow checkout tests, Tampa Electric with GE'’s
concurrence, recommended to DOE that testing of the moving-bed system be put on hold.

The significant events that precipitated Tampa’s recommendation are:

1)  In November 1997, the cold flow system testing with the hot gas desulfurization
sorbent at Tampa revealed that the attrition rate for the metal-oxide sorbent was
significantly higher than required for commercial operation at Polk station.
Further, the cold flow tests revealed that the system could not be operated in an
automatic mode, and significant manpower would be required to maintain its



operation. Finally, the stainless steel selected for thc moving-bed was found to be
susceptible to stress corrosion cracking due to the high alkali levels in the flyash.
This corrosion would be accelerated during shutdown periods due to the high local
humidity in central Florida which caused any residual flyash in the pipe to convert
to acids. While none of the problems were felt to be insurmountable, Tampa
determined that additional capital and manpower would be required to resolve
them.

2)  GE reviewed the status and the near term commercial marketability of the moving-
bed technology and informed Tampa that their focus was no longer aimed at
investing additional capital or manpower to support the HGCU technology at
Polk. In addition, in October, 1997, GEESI announced that it had been sold to
Marsulex. Marsulex did not acquire the moving-bed technology. Therefore, the
responsibility and any commitments to Tampa for the system reverted to GEESI's
parent company GE.

~ During the same time, Tampa had identified several areas within the plant where an
equivalent effort, as had been planned for testing of the moving-bed, could produce
significant environmental benefits to the Polk plant and to IGCC applications worldwide.
Tampa proposed to DOE that by implementing several modifications and capital
improvements additional reductions in both CO2 and SO2 may be achieved. These
reductions are significantly better than those expected from the slip-stream moving-bed
system which would have improved only sulfur emissions by 5% over conventional cold
gas cleanup system. Further the technologies used to obtain these sulfur and CO2
emissions have not been utilized at any other IGCC system and could be applied in IGCC
applications worldwide. ' '

Based on the above information, DOE believes it is in the best interest of all parties to
suspend testing and operation of the GEESI system uxtil all the issues associated with the
system can bz remedied. DOE also believes that it is ir the best interest of all parties that
the recommendztions of Tampa Electric for further reduction of SO2 ard CO2 emissions
stated herein be pursued and the appropriate modifications to the cooperative agreement
be made to include the stated improvements.
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Mr. A.A. Linero, P.E., Administrator Via Fé STELHWEST DIt oF ot
New Source Review Section ' Airbill No- 803727908962

Florida Department of Environmental Protection
Bureau of Air Regulation

111 South Magnolia Drive, Suite 4

Tallahassee, Florida 32301

Re: Tampa Electric Cbmpany (TEC) 1O 5 OAARD — Oo2—AC
Polk Power Station
Request to Amend PSD-FL-194 for the use of Coal/Petroleum Coke Solid Fuel Blend

P50 €1- (84 &

Dear Mr. Linero:

The Florida Department of Environmental Protection (FDEP), Bureau of Air Regulation,
currently authorizes Tampa Electric Company (TEC) to operate the Polk Power Station under
Permit PSD-FL-194. The permitted equipment includes, but is not limited to, one 260 MW
(nominal) integrated coal gasification combined cycle (IGCC) combustion turbine (CT). In
addition to the CT, the complete IGCC includes a solid fuel handling and storage system, a solid
fuel gasification system, hot gas and cold gas clean-up systems a sulfuric acid plant, and other
ancillary equipment.

TEC is requesting an amendment to Permit PSD-FL-194 to include up to a
25% coal/75% petroleum coke fuel blend as well as 100 percent coal as solid fuels for use in the
IGCC. The coal/petroleum coke fuel blend will be handled in the same manner as coal is currently
handled at the facility. No changes will be made to the CT or any of the solid fuel handling,
gasification, hot and cold gas clean-up, or acid plant- equipment or processes. The syngas
generated from the coal/petroleum coke blend and supplied to the CT will be comparable to the
syngas generated from 100 percent coal gasification. No emissions increase is expected from
coal/petroleum coke-produced syngas versus 100 percent coal-generated syngas.

TEC will conduct applicable emissions testing of the CT during the combustion of coal/petroleum
coke blend-produced syngas-firing to provide reasonable assurance that emissions have not
increased. This testing will be integrated into the required Demonstration Period testing program.
A test protocol will be submitted to FDEP prior to testing, consistent with permit and regulatory
requirements.

TAMPA ELECTRIC COMPANY
P. 0. 80X 111 TAMPA, FL 33601-0111 (B813) 228-4111

CUSTOMER SERVICE:

AN EQUAL OPPORTUNITY COMPANY HILLSBOROUGH COUNTY (813) 223-0800
HTTP:/WWW.TECOENERGY.COM DUTSIDE HILLSBOROUGH COUNTY 1 (888) 223-0800



Mr. A A. Linero, P.E., Administrator '
May 21, 1998

Page 2 of 2
As we discussed in our telephone conversation on May 15, 1998 enclosed is a $250.00 processing
fee. TEC appreciates your timely review of this amendment request. Please call me at (813) 641-

5039 if you have any questions or wish to discuss any aspect of this request.

Sincerely,

Janice K. Tay or

enior Engineer
Environmental Planning

Enclosure

EP\gmUKT836
¢: Mr. Hamilton Oven, FDEP - Tallahassee
cer Swi)

etk Co
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TAMPA
M ELECTRIC

A TECO ENERGY COMPANY

April 7, 1995

Mr. Scott Sheplak

Department of Environmental Protection
Bureau of Air Regulation

Title V - Mail Station #5505

2600 Blair Stone Road

Tallahassee, Florida 32399-2410

Re: Tampa Electric Company
Annual Operation License Fee

Polk Power Station #40TPAS30233

Dear Mr Sheplak:

’\

Pursuant to your telephone conversation with Jamie Woodlee of my staff, this letter is in response
to a past due notice regarding the Polk Power Station's annual operating licensing fee. As
discussed and agreed upon by Ms. Woodlee and yourself, the Polk Power Station 1s under
construction; therefore, the annual operating fee is not yet applicable.

We would also like to request that the annual licensing fee forms be sent directly to Patrick A.
Ho, Manager, Environmental Planning, P.O. Box 111, Tampa, Florida 33601.

If you have any questions, please feel free to call Jamie Woodlee or me at (813)228-4860.

Sincerely,
L A

Patrick A. Ho, P.E.
Manager
Environmental Planning

EPygm\ITW426
TAMPA ELECTRIC COMPANY

PO.Box 111  Tampa, Florida 33601-0111  (813) 228-41M1

3y
AFS f"/}ﬂt(r'l‘c-/ 5,&‘,,7“%., Ainke
7/ 1fas

An Equal Opportunity Company
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BEFORE THE STATE OF FLORIDA
DEPARTMENT OF ENVIRONMENTAL PROTECTION

In Re: TAMPA ELECTRIC COMPANY )
POLK POWER STATION )
MODIFICATION OF CONDITIONS )

) DEP CASE NO. PA 92-32A
) OGC CASE NO. 92-1399 D'E"p

OF CERTIFICATION PA 92-32
POLK COUNTY, FLORIDA

FINAL ORDER MODIFYING CONDITIONS FEB 23 1395
OF CERTIFICATION W"’"".i,m;bgtolmur

On January 26, 1994, the Governor and Cabinet, acting as the Siting Board, issued a final
order approving certification for the Tampa Electric Company (TEC) Polk Power Station Project.
That certification order-approved the construction and operation of a 260 MW (net) first phase of an
ultimate 1150 MW capacity, integrated coal gasification combined cycle (IGCC) facility and

associated facilities to be located in Polk County, Florida.

On May 12, 1994 and September 9, 1994, TEC filed requests to modify the conditions of
certification pursuant to section 403.516(1)(b), Florida Statutes (F.S.). TEC requested that the
conditions be modified to approve changes to the plant design, layout, and operating conditions.
The changes include increases in size and operating parameters for the auxiliary boiler, replacement
of uhcovered coal piles with coal silos, decreased NOx emission limits for the IGCC combustion
turbine, revised monitoring requirements for the auxiliary boiler, and updating of applicable

regulatory requirements.

Copies of TEC's request were distributed to all parties to the certification proceeding and
made available for public review. On December 23, 1994, a Notice of Proposed Modification of
Power Plant Certification regarding the proposed modifications was published in the Florida
Administrative Weekly. TEC published notice of the proposed modification in the Tampa Tribune
and Lakeland Ledger on December 3, 1994. The notice specified that a hearing would be held if
requested on or before 45 days from receipt of the proposed modification by the parties or within
30 days of publication of the notice. No written objection to the proposed modification was

received by the Department.
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Accordingly, in the absence of any timely objection,
IT IS ORDERED:
The proposed changes to the TEC Polk Power Station , described in the May 12, and September 9,
1984 requests for modification, are APPROVED. Pursuant to Section 403.516(1)(b}, F.S. the
Department hereby MODIFIES the conditions of certification for the Polk Power Station as follows:
- XHI. AIR

E. Auxiliary Boiler

The maximum heat input to the auxiliary boiler shall not exceed 486 120.0 MMBtu/hr when
firing No. 2 fuel oil with 0.05 percent maximum sulfur content by weight. All fuel consumption

must be continuously measured and recorded for the auxiliary boiler.
G. Fugitive Dust
Fugitive dust emission during the construction period shall be minimized by covering or

watering dust generation areas. Particulate matter emissions from the coal handling equipment shall

be controlled by enclosing all coal storage, conveyors and conveyor transfer points {exeeptihese

infeasible:). Fugitive emissions shall be tested as specified in Condition No. Xllf.J. lnaetive-sceoat

Water sprays or

chemical wetting agents and stabilizers shall be applied to uncovered storage piles, roads, handling

equipment, etc. during dry periods and, as necessary, to all facilities to maintain an opacity of less

of-20-pereentisallewed-
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. Emission Limits

*T

1. The maximum allowable emissions from the IGCC combustion turbine, when firing

syngas and low sulfur fuel oil, in accordance with the BACT determination, shall not exceed the

following:
Emission Limitations
7F CT Post demonstration
Period

Pollutant uel Basis Ib/hr tpy

NOx Qil 42 ppmvd 311 N/A

Syngas 25 ppmvd 2226 1644

220.25 1,032.9

I Auxiliary Boiler Operation

Normal operation of the auxiliary boiler shall be limited to a maximum of 38066 3,000 hours

per year a

G CCunit's-heatrecovery-steam-generater—is—unavaiable: The auxiliary boiler may operate

continuously (i.e. 8,760 hrs/yr) in the standby mode. The following emission limitations shall apply:

1. NOx emissions shall not exceed 6-36 0.10 Ibs/MMBtu for oil firing.
2. Sulfur dioxide emissions shall be limited by firing low sulfur oil with a maximum
sulfur content of 0.05 percent by weight.

3. Visible emissions shall not exceed 20 percent opacity (6-minute average) (except for

one six-minute period per hour during which opacity shall not exceed 27 percent), while burning low

sulfur fuel oil.



a. The CEMS shall meet the performance specifications of 40 CFR 60, Appendix B.

b. CEMS data shall be recorded and reported in accardance with Rule 62-297.500,

F.A.C., and 40 CFR 60. The record shall include periods of startup, shutdown and malfunction.

C. A malfunction means any sudden and unavoidable failure of air pollution control

equipment or process equipment to operate in a normal or usual manner. Failures that are caused

entirely or in part by poor maintenance, careless operation or any other preventable upset condition

or preventable equipment breakdown shall not be considered malfunctions.

d. The procedures under 40 CFR 60.13 shall be followed for installation, evaluation,

and operation of the CEMS.

N. Applicabie Requirements

The project shall comply with all the applicable requirements of Chapters 62-212 and 62-4,
F.A.C., and 40 CFR 60, Subparts A, Db and GG..

Any party to this Order has the right to seek judicial review of the O.rder pursuant to Section
120.68, Florida Statutes, by the filing of Notice of Appeal pursuant to Rule 9.110, Florida Rules of
Appellate Procedure, with the clerk of the Department of Environmental Protection in the Office of
General Counsel, 2600 Blair Stone Road, Tallahassee, Florida 32399-2400; and by filing a copy of
the Notice of Appeal accompanied by the applicable filing fees with the appropriate District Court of
Appeal. The Notice of Appeal must be filed within 30 days from the date that the Final Order is
filed with the Department of Environmental Protection.

DONE AND ENTERED this P day of February, 1995 in Tallahassee, Florida.

STATE OF FLORIDA, DEPARTMENT
OF ENVIRONMENTAL PROTECTION

FILING AN ADENOWLEDGCEMENT

FILED, on this avie, puranant to §120.52
- g A Yl VS o te

Flerida Statuies w"ﬁ ine desicnated
s UL, BR (el S R 7. U
" Virginia B. Wetherell

Secretary

3900 Commonwealth Boulevard
Tallahassee, FL. 32399-3000
Telephone: (904) 488-4805

Depariment Cierk, receipt of which
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CERTIFICATE OF SERVICE

| DO*HEREBY certify that a true an correct copy of the foregoing has been sent by U.S. Mail to
the following listed persons:

Lawrence N Curtin John J. Dingfelder

Attorney at Law Assistant County Attorney

Holland & Knight Hilisborough County

P.O. Drawer 810 P.O.Box 1110 _

Tallahassee, FL 32302 Tampa, FL 33601-1110

Karen Brodeen Mark Carpanini

Assistant General Gounsel ‘ Attorney at Law -
Dept. of Community Affairs Office of County Attorney .
2740 Centerview Drive P.O. Box 60

Tallahassee, FL 32399-0850 Bartow, FL 33830-0060

Michael Palecki, Chief Martin D. Hernandez

Bureau of Electric & Gas Richard Tschantz

Florida Public Service Commission Assistant General Counsels ‘
101 East Gaines Street Southwest Florida Water Management

Tallahassee, FLL. 32399-0850 District -
’ 2370 Broad Street :
Brooksville, FL. 34609-6899

Carolyn S. Holifield, Chief James Antista, General Counsel
Dept. of Transportation Florida Game and Fresh Water Fish
605 Suwannee Street, M.S. 58 Commission

Tallahassee, FL 32399-0458 Bryant Building

620 South Meridian Street
Tallahassee, FL 32399-1600

Doug Leonard, Executive Director Sara M. Fotopulos

Ralph Artigliere, Attorney at Law Chief Counsel

Central Florida Regional Planning Environmental Protection Commission -
Council of Hillsborough County

409 E. Davidson Street 1900 Ninth Avenue

P.O. Box 2089 Tampa, FL 33605

Bartow, FL 33830

Julia Greene, Executive Director this ;Ll_day of February, 1995.

Tampa Bay Regional Planning
Council STATE OF FLORIDA DEPARTMENT

NVIRONMENTAL PROTECTION

9455 Koger B8lvd.
St. Petersburg, FLL 33702

. DONELAN, JR.
Assistant General Counsel
2600 Blair Stone Rd.
Tallahassee, FL. 32399-2400
(904} 488-9314
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L. Monitoring Requirements

1. IGCC Combustion Turbine

A continuous emission monitoring system (CEMS) shall be installed, operated and maintained
in accordance with 40 CFR 60, Appendix F, for the combined cycle unit to monitor nitrogen oxides
and a diluent gas {CO2 or 02). The applicant shall request that this condition of certification be
amended to reflect the Federal Acid Rain Program requirements of 40 CFR 75, if applicable, when

these requirements become effective within the state.
4+ _a. Each CEMS shall meet the performance specifications of 40 CFR 60, Appendix B.

2 b. CEMS data shall be recorded and reported in accordance with Chapter 62-297.500,
F.A.C.,40 CFR 60 and 40 CFR 75, if applicable. The record shali include periods of startup,

shutdown, and malfunction.

3 c¢. A malfunction means any sudden and unavoidable failure of air pollution control
equipment or process equipment to operate in a normal or usual manner. Failures that are caused
entirely or in part by poor maintenance, careless operation or any other preventable upset condition

or preventable equipment breakdown shall not be considered malfunctions.

4-d. The procedures under 40 CFR 60.13 shall be followed for installation, evaluation,

and operation of all CEMS.

-6 e, For purposes of the reports required under this certification, excess emissions are
defined as any calculated average emission concentration, as determined pursuant to Condition No.

XIli.H.4 herein, which exceeds the applicable emission limits in Condition No. XIlI.H.1.

2. Auxiliary Boiler
A CEM shall be instalied, operated and maintained in accordance with 40 CFR 60, Appendix F, for

the auxiliary boiler to monitor nitrogen oxides emissions and in accordance with 40 CFR 60.13 to

monitor opacity.
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Law Offices . “

a
HOLIAND & GHT A Partnership including Professional Corporations

" 315 South Cathoun Street Atlanta Orlando

Suite 600 Fort Lauderdale St. Petersburg

P.0. Drawer 810 (ZIP 32302-0810) , Jacksonville Tampa

Tallahassee, Florida 32301 L akeland Washington, D.C.
904-224-7000 Miami West Palm Beach

FAX 804-224-8832
December 16, 1994

DEC 19 1994
Mr. C. H. Fancy, P.E. Bureau of
Chief, Bureau of Air Regulation Air Regulation
Department of Environmental T
Protection

Twin Towers Office Building
2600 Blair Stone Road
Tallahassee, Florida 32399-2400

Re: PSD-FL-194(A) Polk County -- Polk Power

Station

Dear Clair:

W/w};{%@

L/

Attached for your files is the affidavit of publication of the
Notice of Intent to Issue Permit Amendment for PSD-FL-194(Aa),
concerning Tampa Electric Company’s Polk Power Station. The Notice

was published in the December 3, 1994, edition of The Lakeland

Ledger.

~ Please let me know if you have any questions or require

additional information.
Sincerely,

HOL D & KNIGHT

Attachment

cc w/o att:
Mr. Greg Nelson
Mr. Steve Jenkins

LNC/mrh
TAL -54885




®
AFFIDAVIT OF PUBLICATION

THE LEDGER
Lakeland, Polk County, Florida

STATE OF FLORIDA)
COUNTY OF POLK )

Before the undersigned authority personally appeared Robert Lee,
who on oath says that he is Classified Manager of The Ledger, a
daily newspaper published in Polk County, Florida; that the
attached copy of advertisement, being a

.. Notice.ocf. Intent. . to.Issue. Permit..

Court, was published in said newspaper in the issues of .. ..

--December---3 g e

Affiant further says that said The Ledger is a newspaper
published at Lakeland, in said Polk County, Florida, and
that the said newspaper has heretofore been continuously
published in said Polk County, Florida, daily, and has been
entered as second class matter at the post office in Lakeland,
in said Polk County, Florida, for a period of one year next
preceding the firsty publication of the attached copy of adver-
tisement; and affiant further says that he has neither paid
nor promised any person, {irm or corporation any discount,
rebate, commission or refund for the purpose of securing this
advertisement for gfblication in the sald newspaper.

Classitied Advertising Manager

by Robert E. Lee who is
personally known to me

Sworn to and subscribed before me this ... 3rd ,,,,,,,,,,,,,
er 94
day of ...... ?f?ﬁ?‘? .................... AD19 T
BILLIE MORLAN %
MY COMMISBAIN § CC 151354 %Z&f%ﬂ/m ..................
Bmmﬁtmaismp;i:s, 1696 Notary Public
biny Hetary Public tingerwriters) g
BILLIE MORLAN

My Comnnssion Expires | o o
Holland & Knight
Acct. 12610

oy SIS, v
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NOTICE OF INTENT TO ISSUE PERMIT AMENDMENT

- PSD-FL- 194(A)

The Depanment of Environmenial Provection (De-
parment) Qives natice of m mten: 10 e O perm:
amenament to Tampo Electric Company. Post Office
Box 11, 1ompo Fionoo 336010111, 10 refiect moil.
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ha expiration dave. This tocity consists of o 260 meg-
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soumnwaest of Bartow, Polk County. Flonoo. The modifi-
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ing NOx emission tirnis for the IGCC compushon 1ur-
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Qny armbent ok Slonama of PSD Increment.

A Derwn vmose suos!cmncl inferests ore affected

mu < pamiTing

m occovdance with Soc%o

n

lZ] 5%&7 sramxes (F.5). The petition must con-

Mb frasst be e

below ong
(mcaved)hmeomceor@ensracmclme
o1 2600.Blar “Stone Rood. Tolohasoe,

s notce. Pes 3o maf @ copy of mo perinon

10 e appicant Of The DOVESS INCICT?es
mg\svmeof% quevoﬂeopetmnmmms
omofmymmwch

time constinte
(heung)m Secmﬂlmﬂ S oerer
s
n\emmmdm Qi the folowing ifonmanon:

" (@) The nome - adaress, Gna felephone number of

Dy the S OCtion of
Posed action: (d) Asstatement of the matefiol lOCY!

. awmbyi’sm ¥ony, (8) A siorement of 10Cs
faversol

CXRTGOKIS WOKTCRTS ot modifi-
cotion of ithe_Department s .oction - or -proposed
Ochont:{f) A Statement Of-which-fses or cm\‘es et

actior ﬂwm“(mwn

: Dsumnmm‘s mamumxfm ond. (g) A

: -ing precisely sthe-ToCtion < petitcner :wanly me
10 1xake with. WDmmmenr

i
[

i

wihespeci 10
Ochion o PIRoses
mﬂq‘mm B ﬂsd:ﬂn mmm
- q QQONCY 4OC|
AL g, m
aﬂmﬁmm
POsiion :dren:bﬂl hm*ﬂouce

W m)rsqn'rag\?m oo above ang), oabe
recemed) witnin @ 4-goysof:-pubkcation of this
mncemmomze Of Genercl Counse! Ot e above

Cocomst Pom
mcmmls
written comments‘on the

. may send
goposeu ochon 10 M. John Brown ©f the

eporment of Environmental Protection, -Buteou of
Anr Requloﬂon Mall Stotion 5505. 2600 Bioir Stone
ciahassee. Flonoo 32390-2400. A comments
lneoc’;l;esmw‘i;:m 14 gays of me %lgl:mcmuon of this
consigered in ]

o in the Department’s hr)c

K264-12-3: 1994

K264



sﬁ&ﬁﬁﬂm'gﬁ
= 3 O Department of ®
;§A

X - Environmental Protection

Twin Towers Office Building
2600 Blair Stone Road Virginia B. Wetherell

Lawron Chiles
Tallahassee, Florida 32399-2400 Secretary

Governor

November 10, 1994

CERTIFIED MAIL - RETURN RECEIPT REQUESTED > 2B
| /.~ 1: el
Mr. G. F. Anderson /L 4
Tampa Electric Company o R il
P. O. Box 111 Aﬁﬁ:-d“” L
Tampa, Florida 33601-0111 7, A
L

Dear Mr. Anderson:

Enclosed is a proposed amendment letter and Public Notice for
modifications to the Polk Power Station’s coal gasification
combined cycle facility located in Polk County, Florida. You are
required to do a public notice for this modification. All comments
during the public notice period should be addressed to Mr. John
Brown at the Department’s Tallahassee address.

If there are additional gquestions on the above, please call Syed
Arif at (904) 488-1344.

Since:e%y

C. H. Fancy, P.E.
Chief .
Bureau of Air Regulation

CHF/SA/bJb
Enclosures

cc: B. Thomas, SWD
J. Harper, EPA
J. Bunyak, NPS
H. Oven, PPS
T. Davis, P.E., ECT

Printed on recycied paper.



STATE OF FLORIDA
DEPARTMENT OF ENVIRONMENTAL PROTECTION

CERTIFTED MATL

In the Matter of an o

Application for Permit Amendment: DEP File No. PSD-FL-194(A)
Polk County

Mr. G. F. Anderson

Tampa Electric Company

Post Office Box 111

Tampa, Florida 33601-0111

/

INTENT TO ISSUE

The Department of Environmental Protection (Department) hereby
gives notice of its intent to issue a permit amendment for  a
modification (copy attached) for the proposed project as detailed
in the application/request specified, above, for the reasons stated
in the application/request. '

The applicant, Tampa Electric Company, applied on May 12 and
June 9, 1994, to the Department for a permit amendment for a
modification to the coal gasification combined cycle source’s
permit and to extend the expiration date. The facility is located
in Polk County. ~

The Department has permitting jurisdiction under the provisions
of Chapter 403, Florida Statutes (F.S.), and Chapters 62-212 and
62-4, Florida Administrative Code. (F.A.C.). The project is not
exempt from permitting procedures. The Department has determined
that a permit amendment is required for the proposed work.

Pursuant to Section 403.815, F.S. and Rule 62-103.150, F.A.C.,
you (the applicant) are required to publish at your own expense the
enclosed Notice of Intent to Issue Permit Amendment. The notice
shall be published one time only within 30 days in the legal ad
section of a newspaper of general circulation in the area affected.
For the purpose of this rule, "publication in a newspaper of
general circulation in the area affected" means publication in a
newspaper meeting the requirements. of Sections 50.011 and 50.031,
F.S., in the county where the activity is to take place. The
applicant shall provide proof of publication to the Department’s
Bureau of Air Regulation, 2600 Blair Stone Road, Tallahassee,
Florida 32399-2400, within seven days of publication. Failure to
‘publish the notice and provide proof of publication within the
allotted time may result in the denial of the permit amendment.



The Department will issue +the permit amendment with the
attached conditions wunless a ©petition for an administrative
proceeding (hearing) is filed pursuant to the provisions of Section
120.57, F.S.

A person whose substantial interests are affected by the
Department’s proposed permitting decision may petition for an
administrative proceeding (hearing) in accordance with Section
120.57, F.S. The petition must contain the information set forth
below and must be filed (received) in the Office of General Counsel
of the Department at 2600 Blair Stone Road, Tallahassee, Florida
32399-2400. Petitions filed by the permit amendment applicant and
the parties listed below must be filed within 14 days of receipt of
this intent. Petitions filed by other persons must be filed within
14 days of publication of the public notice or within 14 days of
their receipt of this intent, whichever first occurs. Petitioner
shall mail a copy of the petition to the applicant at the address
indicated above at the time of filing. Failure to file a petition
within this time period shall constitute a waiver of any right such
person may have to request an administrative determination
(hearing) under Section 120.57, F.S. ‘

The Petition shall contain the following information;

(a) The name, address, and telephone number of each petitioner,
the applicant’s name and address, the Department Permit File Number
and the county in which the project is proposed;

(b) A statement of how and when each petitioner received notice
of the Department’s action or proposed action; :

(c) A statement of how each petitioner’s substantial interests
are affected by the Department’s action or proposed action;

(d) A statement of the material facts disputed by Petitioner,
if any;

(e) A statement of facts which petitioner contends warrant
reversal or modification of the Department’s action or proposed
action;

(f) A statement of which rules or statutes petltloner contends
require reversal or modification of the Department’s action or
proposed action; and,

(g) A statement of the relief sought by petitioner, stating
precisely the action petitioner wants the Department to take with
respect to the Department’s action or proposed action.

If a petition is filed, the administrative hearing process is
designed to formulate agency action. Accordingly, the Department’s
final action may be different from the position taken by it in ‘this
intent. Persons whose substantial interests will be affected by
any decision of the Department with regard to the application/
request have the right to petition to become a party to the
proceeding. The petition must conform to the requirements
specified above and be filed (received) within 14 days of receipt



of this intent in the Office of General Counsel at the above
address of the Department. Failure to petition within the allowed
time frame constitutes a waiver of any right such person has to
request a hearing under Section 120.57, F.S., and to participate as
a party to this proceeding. Any subsequent intervention will only
be at the approval of the presiding officer upon motion filed
pursuant to Rule 28-5.207, F.A.C.

Executed in Tallahassee, Florida.

STATE OF FLORIDA DEPARTMENT
OF ENVIRONMENTAL PROTECTION

C. H. Fancyy“P.E., Chief
Bureau of Air Regulation
2600 Blair Stone Road
Tallahassee, Florida 32399
904-488-1344

CERTIFICATE OF SERVICE

The undersigned duly designated deputy clerk hereby certifies
that this INTENT TO ISSUE PERMIT AMENDMENT and all copies were
mailed b certified mail before the close of business on

\\—Ho«%lq to the listed persons.

Clerk Stamp

FILING AND ACKNOWLEDGMENT

FILED, on this date, pursuant to
§120.52(11), Florida Statutes,
with the designated Department
Clerk, receipt of which is hereby

acknowledged.
zﬁr Moo \-1e-9Y
Clerk— Date

Copies furnished to:

" ¢cc: B. Thomas, SWD

J. Harper, EPA

J. Bunyak, NPS

H. Oven, PPS

L. Novak, Polk County
T. Davis, P.E., ECT



STATE OF FLORIDA
DEPARTMENT OF ENVIRONMENTAL PROTECTION
NOTICE OF INTENT TO ISSUE PERMIT AMENDMENT

PSD-FL-194 (A)

The Department of Environmental Protection (Department) gives
notice of its intent to issue a permit amendment to Tampa Electric
Company, Post Office Box 111, Tampa, Florida 33601-0111, to
reflect modifications to the affected source and an extension of
the expiration date. This facility consists of a 260 megawatt
(net) integrated coal gasification combined cycle (IGCC) source
located approximately 13 miles southwest of Bartow, Polk County,
Florida. The modifications include the following: increasing the
size and operating parameters of the auxiliary boiler; replacement
of uncovered coal piles with coal silos; decreasing NOy emission
limits for the IGCC combustion turbine; monitoring requirements for
the auxiliary boiler; and, updating of applicable regulatory
requirements. Modeling results show that increases in ground-level
concentrations are less than Prevention of Significant
Deterioration (PSD) significant ‘impact levels. These emissions.
will not cause or contribute to a violation of any ambient air
gquality standard or PSD increment.

A person whose substantial interests are affected by the
Department’s proposed permitting decision (amendment) may petition
for an administrative proceeding (hearing) in accordance with
Section 120.57, Florida Statutes (F.S.). The petition must contain
the information set forth below and must be filed (received) in the
Office of General Counsel of the Department at 2600 Blair Stone
Road, Tallahassee, Florida 32399-2400, within 14 days . of
publication of this notice. Petitioner shall mail a copy of the
petition to the applicant at the address indicated above at the
time of filing. Failure to file a petition within this time period
shall constitute a waiver of any right such person may have to
request an administrative determination (hearing) under Section
120.57, F.S.

The Petition shall contain the following information; (a) The
name, address, and ~telephone number of each petitioner, the
applicant’s name and address, the Department Permit File Number and
the county in which the project is proposed; (b) A statement of how
and when each petitioner received notice of the Department’s action
or proposed action; (c) A statement of how '’ each petitioner’s
substantial interests are affected by the Department’s action or
proposed action; (d) A statement of the material facts disputed by
Petitioner, if any; (e) A statement of facts which petitioner

1 of 2



contends warrant reversal or modification of the Department’s
action or proposed action; (f) A statement of which rules or
statutes petitioner contends require reversal or modification of
the Department’s action or proposed action; and, (g) A statement of
the relief sought by petitioner, stating precisely the action
petitioner wants the Department to take with respect to the
'Department’s action or proposed action.

If a petition is filed, the administrative hearing process is
designed to formulate agency action. Accordingly, the Department’s
final action may be different from the position taken by it in this
Notice. Persons whose substantial interests will be affected by
any decision of the Department with regard to the application/
request have the right to petition to become a party to the
proceeding. The petition must conform to the = requirements
specified above and be filed (received) within 14 days of
publication of this notice in the Office of General Counsel at the
above address of the Department. Failure to petition within the
allowed time frame constitutes a waiver of any right such person
has to request a hearing under Section 120.57, F.S., and to
participate as a party to this proceeding. Any subsequent
intervention will only be at the approval of the presiding officer
upon motion filed pursuant to Rule 28-5.207, Florida Administrative
Code. R

The application/requests are available for public inspection
during normal business hours, 8:00 a.m. to 5:00 p.m., Monday
through Friday, except legal holidays, at:

Department of Environmental Protection
Bureau of Air Regulation

111 S. Magnolia Drive, Suite 4
Tallahassee, Florida 32301

Department of Environmental Protection
Southwest District

3804 Coconut Palm Drive

Tampa, Florida 33619-8218

Any person may send written comments on the proposed action to
Mr. John Brown at the Department of Environmental Protection,
Bureau of Air Regqulation, Mail Station 5505, 2600 Blair Stone Road,
Tallahassee, Florida 32399-2400. All comments received within 14
days of the publication of this notice will be considered in the
Department’s final determination.

2 of 2
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November XX, 1994

CERTIFIED MAIL - RETURN RECEIPT REQUESTED

Mr. G. F. Anderson

Tampa Electric Company

P. 0. Box 111

Tampa, Florida 33601-0111

Dear Mr. Anderson:

RE: Amendment for a Modification to the Auxiliary Boiler
and Expiration Date Extension
PSD-FL-194 (A)

The Department received your requests of May 12 and June 9, 1994,
to modify the auxiliary boiler by increasing the heat input rate,
which will require changing some existing specific conditions, and
to extend the expiration date of the PSD permit referenced below.
The permit is amended as shown: _

Permit No. PA-92-32, PSD-FL-194, Tampa Electric Conmpany.

Current Expiration Date: June 1, 1996

‘New Expiration Date: June 30, 2000

The Department is also modifying the specific conditions as
follows:

E. Auxiliary Boiler

The maximum heat input to the auxiliary boiler shall not exceed

49+5 120.0 MMBtu/hr when firing No. 2 fuel oil with 0.05 percent
maximum sulfur content by weight. All fuel consumption must be

continuously measured and recorded for the auxiliary boiler.

G. Fugitive Dust

Fugitive dust emissions during the construction period shall be
minimized by covering or watering dust generation areas.
Particulate matter emissions from the coal handling equipment shall
be controlled by enclosing all coal storage, conveyors and conveyor

¢ ’ 5 ne AA 2 CinpiAnc Tuuirnmmaent ars Neospre! Cacaiieome
Protect, Censerve and AMangge Florida's Tavironment ond Naturg! Besours

Printed on recycled paper.
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Mr. G. F. Anderson
November XX, 1994
Page 2 of 4

transfer p01nts (exeept- those—dtreetiy—asseetated-thh the-eceai
ataekerfreetaimer-for-whieh-an- eneiesqre ts-eperationaiiy
infeasibie). Fugitive emissions shall be tested as specified in
Condition No. J. inaettve—eea}—sterage shati-be-shaper-eempacteds
and-oriented-to-minimize-wind-eresien. Water sprays or chemical
wetting agents and stabilizers shall be applied to uncovered
storage piles, roads, handllng equipment, etc. during dry periods
and, as necessary, to all facilities to maintain an opacity of less
than or equal to five percent. When-adding;-meving-er-remeving
-eeai—frem-the-eeai-pi}er-an-epaeity-eﬁ-ee-pereent—is-a}iewedr
|

‘H. Emission Limits T
: . :

1. The maximum allowable emissio from the IGCC combustion
turbine, when firing syngas and low sulfur fuel oil, in accordance
with the BACT determination, - shall not‘exceed the follow1ng

;Em1551ons Limitations
;. 7F CT Postdemonstration

. Period
Pollutant - Fuel . Basis i 1b/hr tpy
NOy 0il " 42 ppmvd 4311 N/A
Syngas 25 ppmvd | 222<5 2,044
220.25 1,032.9

I. -Auxiliary Boiler Operation
Normal operation of the auxiliary boiler shall be limited to a
maximum of %7666 3,000 hours per year and-eniy-during-perieds-ef
startup-and- shutdewn-of the-Ff6€€-unit;+-or-when-steam—-frem-the-f6ee
unitLfs-heat-reecovery- steam-generator- t_-unavatiab}e- The auxiliary
boiler may operate continuousl: i.e. B,760 hrs in the standb
mode. The follow1ng emlsslon 11m1tat1 ns shall apply:

1. NOyx emissions shall not exceeg 8s36 0. 0.10 lbs/MMBtu for oil

: firing.

2. Sulfur dlox1de emissions shall be limited by firing low
sulfur oil with a maximum sulfur content of 0.05 percent
by weight.

3. Visible emissions shall not exceed 20 percent opacity

(6-minute average) fexcept for one six-minute period per
hour during which opacity shall not exceed 27 percenty,

while burning low sulfur fuel oil.
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Mr. G. F. Anderson
November XX, 1994
Page 3 of 4

L. Monitoring Requirements

1. JIGCC Combustion Turbine

A continuous emission monitoring system (CEMS) shall be installed,
operated and maintained in accordance with 40 CFR 60, Appendix F,
for the combined cycle unit to monitor nitrogen oxides and a
diluent gas (CO3 or Oz). The applicant shall request that this
condition of certification be amended to reflect the Federal Acid
Rain Program requirements of 40 CFR 75, if applicable, when those
requirements become effective within the state.

3~ a Each CEMS shall meet the performance spec1f1catlons of 40
CFR 60, Appendlx B.

2+ b CEMS data shall be recorded and reported in accordance
with Rule €hapter 62-297.500, F.A.C.;7 40 CFR 60; and, 40 CFR 75,
if applicable. The record shall include periods of startup,
shutdown, and malfunction.

3+ ¢ A malfunction means any sudden and unavoidable failure of
air pollution control equipment or process equipment to operate in
a normal or usual manner. Failures that are caused entirely or in
part by poor maintenance, careless operation or any other
preventable upset condition, or preventable equipment breakdown
shall not be considered malfunctions.

4+ d The procedures under 40 CFR 60.13 shall be followed for
installation, evaluation, and operation of all CEMS.

5+ e For purposes of the reports required under this
permit, excess emissions are defined as any calculated average
emission concentration, as determined pursuant to Condition No.
H.4 herein, which exceeds the applicable emission limits in
Condition No. H.1.

2. Auxiliary Boiler

A CEMS shall be installed, operated and maintained in accordance
with 40 CFR 60, Appendlx F, for the auxiliary boiler to monitor
nitrogen ox1des emissions and in accordance with 40 CFR 60.13 to
monitor opacity.

a. The CEMS shall meet the performance specifications of 40 CFR
60, Appendix B. :
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Mr. G. F. Anderson
November XX, 1994
Page 4 of 4 ‘

b. CEMS data shall be recorded and reported in accordance with
Rule 62-297.500, F.A.C., and 40 CFR 60. The record shall include
periods of startup, shutdown and malfunction.

c. A malfunction means any sudden and unavoidable failure of air
pollution control equipment or process equipment to operate in a

normal or usual _manner. Failures that are caused entirely or in

reventable upset. condition or preventable equipment breakdown

‘shall not be con51dered malfunctions.

d. The procedures under 40 CFR 60.13 shall be followed for
installation, evaluation, and operation of the CEMS.

N. Applicable Requirements

The project shall comply with all’the applicable requirements of
Chapters 62- 212 and 62-4, F.A.C., and 40 CFR 60, Subparts A, Db and
GG. .

A copy of this letter shall be attached to the above mentioned
permit, No. PSD~-FL-194 (A), and shall become a part of the permit.

Sincerely,

Howard L. Rhodes

Director
Division of Air Resources
Management
HLR/SA/bjb
cc: B. Thomas, SWD
J. Harper, EPA
J. Bunyak, NPS
H. Oven, PPS.
T. Davis, P.E., ECT




STATE OF !LORM)A

DEPARTMENT OF ENViRONMENTAL PROTECTION

_DISTRICT ROUTING SLIP

To: / (—
PENSACOLA NORTHWEST DISTRICT
Panama City Northwest District Branch Office
Tallahassee Northwest District Branch Office

\ _»%Pchoppy

Northwest District Satellite Office

><’ Tampa

SOUTHWEST DISTRICT

Punta Gorda Southwest District Branch Office
Bartow Southwest District Satellite Office
ORLANDO CENTRAL DisTRICT
Melboume Central District Satellite Office

JACKSONVILLE

MNORTHEAST DISTRICT

Gainesville Northeast District Branch Office
FORT MYERs SouTH DISTRICT
Marathon: South District Branch Office

WEST PaLM BEACH

SOUTHEAST DISTRICT

Port St. Lucie

" Southeast District Branch Office

Reply Optional
Date Due

D Info Only

Comments:

08-1893



£ ELECTRIC

A TECO ENERGY COMPANY

May 10, 1994

Mr. Clair Fancy

Florida Department of Environmental
Protection Bureau of Air Regulation
2600 Blair Stone Road

Mail Station 5500

Tallahassee, Florida 32399-2400

RE: TEC Polk Power Station Unit No. 1
CT Emission Correction Curves
Condition of Certification No. 5 XIII.B and XIII.H

Dear Mr. Fancy:

Please find enclosed the Syngas Fuel Emission Correction Curve (1625 mmBTU/Hr. @ 59 F,
LHV), which was inadvertently omitted from the "package” we submitted to you on May 6,
1994. We regret any inconvenience this may have caused you.

If you have any questions, please call Robert Durgan at (813)228-4137 or me at (813)228-4844.

Sincerely,

TS A K
Patrick A. Ho, P.E.

Manager RECEIVED
Environmental Planning
MAY 11 19¢4

ad\RWDA\DD157
Bureau of

Enclosure Air Regulation

cc: .Mr. H.S. Oven, Jr. P.E. (w\enc)

) wuz/,

. 1608,
0. % o L.
G Mawptt  EPA

TAMPA ELECTRIC COMPANY .
PO.Box 111 Tampa, Florida 33601-0111  (813) 298-4111 An Equal Opportunity Company



Heat input Correction
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Ao RECEIVED
1dl: ENERGY |

MAY 9 13¢4-

'Bureau of
Air Regulation

May 6, 1994

Mr. Clair Fancy .
Florida Department of Environmental Protection
Bureau of Air Regulation

2600 Blair Stone Road

Mail Station 5500 .

Tallahassee, Florida 32399-2400

RE: TEC Polk Power Station Unit No. 1
CT Emission Correction Curves

Dear Mr. Fancy:

Please find enclosed the emission correction curves that satisfy the requirements of Sections
XIII.B and XIII.H of the conditions of Certification for Polk Power Station. These curves are
also required per special conditions B and H of our PSD permit PSD-FL-194.

The curves were supplied to us by General Electric, the manufacturer of the combined cycle
system. The curves address ambient temperature corrections to heat input, along with emissions
of SO,, NOy, CO, and VOC for syngas and distillate oil firing. These curves generally follow
the emission data provided to FDEP in our Sufficiency Response FDER-B.

Please note that the data provided by General Electric are calculated, and not specifically a part
of the performance guarantees provided in our contract. The data is based on specific syngas/oil
analyses and may require adjustment if actual conditions are different. The heat impact data are
on a Lower Heating Value basis; the "HHV/LHV" ratios are provided on the curves for
calculation. of Higher Heating Value bases given in the Conditions of Certification and PSD
permit. For example, the 1625 mmBtu/hr LHV on the syngas heat input correction curve is
multiplied by 1.08 to give the value of 1755 mmBtu/hr HHV shown in the Conditions of
Certification and PSD permit. '

TECO ENERGY, INC.

PO. Box 111 Tampa, Florida 33601-0111  (813) 228-4111 .
Tampa Electric Company TECO Transport & Trade Corporation TECO Coal Corporation Tampa Bay Industrial Corporation .



If you have any questions, piease call Robert Durgan at (813)228-4137 or me at (813)228-4844.

Sincerely, :

V24

Patrick A. Ho, P.E.
Manager
Environmental Planning

ad\RWD\DD156

Enclosure

cc: Mr. H.S. Oven, Jr. P.E. (w/enc)



S02 Correction Factor
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VOC Correction Factor
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VOC Correction Factor

TEC Polk Unit 1 Fuel Composition:
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Heat Input Correction Factor
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NOx Correction Factor
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S02 Correction Factor
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Memorandum Florida Department of
Environmental Protection

TO: PPSA Reviewers k
FRdM: Michael S. Hickey’”wﬁ
DATE: April 19, 1994
SUBJECT: TECO - Polk

Attached is the quarterly report for your information.

/sgl

cc: Richard D. Garrity
Bill Thomas
Bob Stetler



oA TAMPA
Sldl ELECTRIC

A TECO ENERGY COMPANY

April 12, 1994

Dr. Richard D. Garrity, Ph.D.

Southwest District

Florida Department of Environmental Protection
3804 Coconut Palm Drive

Tampa, Florida 33619-8318

Re: Tampa Electric Company

Polk Power Station

Quarterly Construction Status Report
Dear Dr. Garrity:

In accordance with Tampa Electric Company, Polk Power Station, Condition of Certification .
(XII.D.1) please find enclosed the first quarterly construction status report.

. If you have any questions, please call Robert Durgan at (813) 228-4137 or me at (813) 228-
4844,

Sincerely,

T2 A

Manager
Environmental Planning

u\DD149
Enclosure

cc: Mr. H.S. Oven, Jr., P.E., FDEP (w/enc)

TAMPA ELECTRIC COMPANY
PO.Box 111 Tampag, Florida 33601-0111  (813) 998-4111 An Equal Opportunity Company



- Polk Power Station
Quarterly Construction Report
1 April 1994

As required by the Conditions of Certification under section XII.D.1, a short quarterly narrative
describing the progress of construction since Notice of Commencement of Construction follows.

Access to the property has been provided through the transmission corridor onto the site from
the Fort Green road. A temporary construction fenced office compound with trailers, portable
sanitary facilities, security gate, and gravel parking lot has been constructed. Telephone and
electric service for the office are in-service.

Construction activities commenced March 1, 1994 and have been limited to areas and activities
approved by the Southwest Florida Water Management District. Protected wetlands within the
site have been delineated and barrier fences have been erected around the perimeters. Silt fences
have been erected to protect these wetland and other areas from stormwater erosion. The
clearing and grubbing activities were discontinued on March 22, 1994 at the request of the U.S.
Army Corps of Engineers (COE). Tampa Electric is currently in communication with COE to
resume these activities.

Monitoring wells currently on site which are not intended for future use have been identified.
These abandoned wells have been plugged under the rules and procedures of the Southwest
Florida Water Management District (SWEFWMD). SWFWMD witnessed the plugging of the
wells and notification was made March 25, 1994 to the Department of Environmental Protection-
Southwest District as required by Condition of Certification numbers (nos.) XVIIL.F and
XXVI.B.24.

Except for the erection of barrier and silt fences, all activities are on hold and awaiting
regulatory approval.
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Environmental |Consulting & Technology, inc.

RECEIVED

4
April 18, 1994 APR 19 177

ECT No. 94014-0002-1300 Bureau of
Air Regulation

Mr. Preston Lewis

Florida Department of Environmental Protection
Bureau of Air Regulation o
2600 Blair Stone Road 1DD o1 1A
Mail Station 5500 &l Boq
Tallahassee, Florida 32399-2400 ' =5 T

Re: Tampa Electric Company Polk Power Station
Dear Mr. Lewis:

As per your telephone conversation with Mr. Greg Nelson of Tampa Electric Company,
enclosed is information describing proposed revisions to the Polk Power Station project
and the impacts these revisions will have on ambient air concentrations. Please contact
Mr. Nelson at 813/228-4847 if you have any questions prior to our meeting to discuss
these revisions.

Sincerely,
ENVIRONMENTAL CONSULTING & TECHNOLOGY, INC.

N

Alan M. Trbovich, CCM
Senior Scientist

AMT/dIm
: : cc: Greg Nelson, TEC
.. PO Box 8188 Jack Doolittle, ECT
. Gainesville, FL J g
" 32605-8188 ée
3701 Northwest S -
- 98™ Street 72 Mmmﬁ e &ﬂu:’c
Gainesville, FL et H Z
32606 ;;"-. M’bf‘"{ i L’?"ﬁ
(904)
332-0444
FAX (904)

3306722 G-TECPPS54.1/AMT0418.1




TAMPA ELECTRIC COMPANY POLK POWER STATION |

POSTCERTIFICATION DESIGN REVISIONS
AIR QUALITY CHANGES

Design Revision

Reason for Revision

Effect of Revision

Coal storage in silos instead of open piles.

>
Revised structure dimensions: 7F HRSG enclo-
sure, SGC wings | and 2, gasifier, cold box,
coal grinding day bin, coal storage silos 1 and 2,
oil tanks 1, 2, and 3, coal delivery enclosure
(see revised Table 3.2.0-2).

Revised locations of IGCC HRSG, auxiliary
boiler, and thermal oxidizer stacks (see revised
Figure 3.2.0-5). :

Increased size (49.5 to 120 MMBtu/hr) normal
operating hours (1,000 to 3,000 hr/yr) and
standby operating hours (0 to 8,760 hr/yr) for
auxiliary boiler.

Decrease use of HGCU system for treatment of

syngas from approximately 50 percent of syngas

flow to approximately 10 to 15 percent.

Provide separate stacks for sulfuric acid plant
and thermal oxidizer ‘and decrease size of ther-
mal oxidizer for hot gas cleanup (HGCU) unit
only.

Availability of coal delivery from Big Bend Station.

Ongoing detailed engineering by Bechtel.

Ongoing detailed engineering by Bechtel.

Ongoing detailed engineering by Bechtel indicates
previous boiler too small to meet IGCC unit needs.

Ongoing design and pilot scale testing by GEESI.

Make sulfuric acid plant operation similar to stan-
dard design for other acid plants in central Florida
and elsewhere.

Significantly changes PM emission characteristics
and reduces PM ambient impacts.

Revised GEP modeling shows small chariges in
downwash characteristics. -

See discussion for auxiliary boiler changes, below.

Revised significant impact area (SIA) modeling
shows slightly increased SO, and NO, and annual
PM ambient impacts compared to SCA Rev. 2
analyses, but are less than original SCA impacts.
Revised SIA modeling shows decreased short-term
PM and CO ambient impacts compared to SCA
Rev. 2 and original SCA analyses. Revised SIA
modeling shows SIAs for SO,, NO,, and PM,, are
smaller than SIAs analyzed in original SCA.. Re-
vised detailed PSD Class [ and II, AAQS, and air
toxics modeling is not planned.

No change in PSD permit emission limits for dem-

onstration or postdemonstration periods.

Separate stacks and revised emissions rates included
in revised SIA modeling discussed for auxiliary

boiler changes above.

G-TECPPS94.1/DESREV.1-041594




TAMPA ELECTRIC COMPANY POLK POWER STATION
POSTCERTIFICATION DESIGN REVISIONS
AIR QUALITY CHANGES -
(Continued, Page 2 of 2)

Design Revision Reason for Revision Effect of Revision
e Changes in conditions of certification numbers Changes in size and hours of operation for auxiliary E. Auxiliary boiler size increased.
XII1.E, XIII.G, XIII.I, XIII.L, and XIII.N. boiler, addition of coal storage silos, and elimination . G. References to coal storage piles eliminated.
' of coal storage piles. I. Auxiliary boiler operating hours increased. -
L. Continuous NO, and opacity monitoring required .
on auxiliary boiler emissions. .
N. 40 CFR Db added as applicable to auxiliary

boiler.

Source: ECT, 1994.

G-TECPPS94.1/DESREV.2--041594
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Table 3.2.0-2. Dimensions of All Structures Exceeding 50 Ft in Height and Exhaust
: - Stacks on the Polk Power Station Site

Structure Dimensions

Length Width Height
Elements (ft) (ft) (ft)
Gasifier structure 60 40
Syngas cooling wings (2) 180 35
Air separation unit cold box 2* --

Coal grinding structure €0

IGCC HRSG 50 40

CC HRSGs (4) 75
H,SO, plant absorbers (2) and dryer (1) g* _ --
H,SO,4 plant gas cooling tower g --
Acid gas removal stripper : 10* --
Water wash column 10* --

Acid gas removal absorber 10* .

One-day-Coal storage bin
HGCU -

Stack Height Stack Diameter
Exhaust Stacks (ft) (ft)
IGCC HRSG stack _ 150

Flare
CC/bypass stacks (10)
H,50, plant thermat-oxidizer

*Diameter.
'Equivalent diameter. Stack is usually square.

Sources: Texaco, 1992,
Bechtel, 1993 4.

G-TECPPS94.1/32-V4.1--041594
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Table 7-9. Maxjmum‘Polvk Power Station Criteria Pollutant Impacts
Maximum Significance
Averaging Impact Level
Pollutant ' Time v(p.g/m3) ' (ug/m?)

S0, ~ Annual
(HGCU/CGCU) 24-hour
3-hour

SO, Annual
(100% CGCU) - 24-hour
3-hour

NO, Annual

PM Annual

- 24-hour

coO 8-hour

- 1-hour
Lead Quarterly

*The AAQS for lead is 1.5 pg/m>.

Source: ECT, 1992 3 4.

G-TECPPS94.1/PSDTVR4.1-0415%4
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Table 7-10a. Summary of SO, AImpacts. Due to Polk Power Station Sources (HGCU/CGCU Case)*
1982 1983 1984 1985 1986

Annual average
Highest (ug/m°)
Location

Distance (meters) 453340 3
Radial (°)

24-Hour average

Highest (ug/m°) 155 14.0 4 15.1

Location
Distance (meters) ;000 2,000 2,000
Radial (°) i 120 120
Second highest (ug/m°) $0:3 8 14.0

Location
Distance (meters) 2,600 3 2,000 1,995 2,000
120 130 120

Radial (°)

3-Hour average

Highest (ug/m’) 48:4 1 4 40.7

- Location .
Distance (meters) 675 ; 1,995 2,000
Radial (°) 160 334 i 130 120

Second highest (ug/m>)34-7 3
Location
Distance (meters) 25600 1,995
Radial (°) 140 258 130

334

1,995 25600 1,995
130 120 130

* Annual average impacts were based on ISCLT2 results using STAR data (1982 through 1986). Short-term average
impacts were based on ISCST?2 results for the individual years indicated.

Source: ECT, 19923 4.

G-TECPPS94.1/PSDTVR4.2-041594
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Table 7-10b. Summary of SO, I‘mpa;:ts‘Due to Polk Power Station Sources (100% CGCU Case)*
1982 1983 1984 1985 1986

Annual average
Highest (ug/m°)
Location

Distance (meters) +340
Radial (°)

24-Hour average
Highest (pg/m3)
Location
Distance (meters) 2,600
Radial (°)

Second highest (ug/m’) 363
Location
Distance (meters) 2;600
Radial (°)

3-Hour average
Highest (ug/m?)

Location
Distance (meters) ;675 1,995 2,000
Radial (°) 166 130 120

Second highest (pg/m3) 347
Location
Distance (meters) 25000 1,995
Radial (°)

: 33.2

1,995
130

* Annual average impacts were based on ISCLT2 results using STAR data (1982 through 1986). Short-term average
impacts were based on ISCST2 results for the individual years indicated.

Source: ECT, 19923 4.

G-TECPPS94.1/PSDTV-R4.3—-041594
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Table 7-12. Summary of NO, Impacts Due to Polk Power Station Sources (Full Buildout)*
1982 1983 1984 1985 1986

Annual average
Highest (pg/m3)
Location

Distance (meters) ;310 3
Radial (°) .

*Annual average impacts were based on ISCLT?2 results using STAR data (1982 through 1986).

Source: ECT, 1992 3 4.

G-TECPPS94.1/PSD7\VR4.4--041594
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Table 7-13. Summary of PM Impacts bue to Polk Power Station Sources*
1982 1983 . 1984 1985 1986

Annual average
Highest (ug/m’)
Location

Distance (meters)
Radial (°)

24-Hour average

Highest (ug/m°) 15.6
Location
Distance (meters) 1,415
Radial (°) 280

Second highest (ug/m3) 22:9
Location
Distance (meters) 445
Radial (°)

14.8

*Annual average impacts were based on ISCLT2 results using STAR data (1982 through 1986). Short-term average
impacts were based on ISCST2 results for the individual years indicated. '

Source: ECT, 19923 4.

G-TECPPS94.1/PSD7VR4.5-041594



Table 7-14. Summary of CO Impacts Due to Polk Power Station Sources*

. | Rev._4

04/18/94

1982 1983 1984

1985 1986

8-Hour average
Highest (ug/m°)
Location
Distance (meters) 157430
Radial (°)

49.6

1,995
130
Second highest (ug/m®) 350 2 38.8
Location .
Distance (meters) 4500 i
Radial (°)

1-Hour average
Highest (ug/m’®) 670 i
Location
Distance (meters) 25000 1,995 1675
Radial (°)

Second highest 148-0
(ug/m®)

Location
Distance (meters) +340 2
Radial (°)

120

43.5

*Short-term average impacts were based on ISCST2 results for the individual years indicated.

Source: ECT, 19923 4.

G-TECPPS94.1/PSD7TVR4.6--041594
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Table 7-16. Summary of Lead Impacté Dué to Polk Power Station Sources (Full Buildout)*

Year Quarter Quarter Quarter Quarter

1982  Seasonal average
Highest (ng/m?)
Location
Distance (meters)
Radial (°)

1983  Seasonal average
Highest (ug/m°)
Location
Distance (meters)
Radial (°)

1984  Seasonal average
Highest (ug/m"®)
Location
Distance (meters)
Radial (°)

1985  Seasonal average
Highest (yg/m3)
Location
Distance (meters)
Radial (°)

1986  Seasonal average
Highest (xg/m®)
Location
Distance (meters)
Radial (°)

*Quarterly average impacts were based on ISCLT?2 results using STAR data (1982 through 1986).

Source: ECT, 19923 4.

G-TECPPS94.1/PSD7VR4.7--0415%94
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BEFORE THE STATE OF FLORIDA
DEPARTMENT OF ENVIRONMENTAL REGULATION

In Re: Tampa Electric Company )
Big Bend Station Unit 4 )
) DER CASE NO. PA 79-12C

) OGC CASE NO. 94-0914

Modification of Conditions
of Certification PA 79-12
Hillsborough County, Florida)
)

FINAL ORDER MODIFYING
CONDITIONS OF CERTIFICATION

On August 17, 1981, the Governor and Cabinet, sitting as

the Siting Board, issued a final order approving certification
for Tampa Electric Company’s (TECO’s) Big Bend Station Unit 4.
That certification order approved the construction and
operation of a 486 MW (gross) coal-fired facility and
associated facilities located in Hillsborough County, Florida.

On September 21, 1992, TECO filed a request to modify the
conditions of certification pursuant to Section 403.516(1) (b),
Florida Statutes. TECO requested that the conditions}be
modified to approve several recently identified changes to the
project design and operation. These proposed changes include
changes in the coal yard facility and alterations to the plant
layout.

Copies of TECO’s proposed modification were distributed to
all parties to the certification proceeding and made available
for public review in February, 1993. VOn March 5, 1993, Notice
of Proposed Modification of power plant certification was
published in the Florida Administrative Weekly. As of February
22, 1993, all parties to the original proceeding had received

copies of the intent to modify. The notice specified that a



. x '.

hearing would be held if a party to the original certification
hearing objects within 45 days from receipt of the proposed
notice of modification or if a person whose substantial
interests will be affected by the'proposed modification objects
in writing within 30 days after issuance of the public notice.
No written objection to the proposed modifications has been
received by the Department. Accordingly, in the absence of any
timely objection,

IT I8 ORDERED:

The proposed changes to TECO Big.Bend Station as described
in the September 21, 1992, and June 30, 1993, requests for
modification are APPROVED. Pursuant to Section 403.516(1) (b),
F.S., the conditions of certification for the TECO Big Bend
Station are MODIFIED as follows:

Condition I.A.3.

a. Pursuant to Rule 17-296.310(2), Florica

Administrative Code (F.A.C.), the-permittee-shati-not-eause-te

be-discharged-into-the-atmosphere no owner or operz: or shall

cause, permit, or allow visible emissions equal to or greater

than 20% opacity of fugitive or unconfined partic::late matte.:

from any coal processing or conveying equipment, coal storage
system, er coal transfer and loading system, or transloadinyg

source/emissions point (i.e., off-loading or loading cf coal

and coal piles) associated with the processing of coals

visiple-emissiona-which-exceed-28-pereent-opaetty. Initial

and subsequent visible emissions compliance tests shall be

demonstrated using EPA Reference Method 22, 40 CFR Part 60,

2
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Appendix A, Visual Determination of Fugitive Emissions from

Material Sources (July 1, 1993 version).
b. The permittee shall submit ----

c. The coal pile operations are subject to Rule

17-296,310(3 F.A.C confined Emissions of Particulate
Matter. Reasonable precautions to minimize unconfined

particulate matter shall be in accordance with Rule
17-296.310(3)(c), F.A.C.; and, may include, but shall not be

limjted to, the coating of roads and construction sites used
by contractors and reqrassing or watering areas of disturbed

coal.

d. From each coal transloading source/emissions

point (j.e., off-loading and loading of coal), the maximum
hourly transloading transfer of coal shall not exceed 4,000
tons, 24-hour rolling_ average.

e. _From each coal transloading source/emissions
point, (i.e., off-loading and loading of coal), the maximum

annual transloading transfer of coal shall not exceed
1,428,030 tons.

f. The number of railcars and trucks and the

gquantity of coal loaded by each coal translocading

source/emissions point (i.e., off-loading and loading of coal)
shall be recorded, maintained, and kept on file for a minimum

of two vears. The annual guantity of coal loaded by each coal
transloading source/emissions point shall be submitted in an

annual operation report (AOR) to the Environmental Protection

Commission of Hillsborough County by March 1 of each year for
3
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the evious vear’s operation.

Any party to this Notice has the right to seek judicial
review of the Order pursuant to Section 120.68, Fldrida
Statutes, by the filing of Notice'of Appeal pursuant to Rule
9.110, Florida Rules of Appellate Procedure, with the clerk of
the Department of Environmental Protection in the Office of
General Counsel, 2600 Blair Stone Road, Tallahassee, Florida
32399-2400; and by filing a copy of the Notice of Appeal
accompanied by the applicable filing fees with tha app:ropriate
District Court of Appeal. The Notice of Appeal mu:t be filed
within 30 days from the date that the Final Order is filed
with the Department of Environmental Protection.

ot

DONE AND ENTERED this 5 [ day of March, 1994 in

Tallahassee, Florida.

STATE OF FLORIDA, DEPARTMENT

FILING AND ACKNOWLEDGEMENT OF ENVIRONMENTAL PROTECTION

FILED, ©n this C2iz, oursuant (0 §120.62 ‘

Ficride Simiuics, wih the designated Departs o

mant Clerk, receipt of which is hiereby acknows & W:M\‘ e 8 & S\J Q:*\“L_QAQM
ledged. 7 ) VIRGINIR B. WETHERELL

: i ., SECRETARY

3900 Commonwealth Boulevard
Tallahassee, FL 323995-30{2




CERTIFICATE OF SERVICE

I HEREBY CERTIFY that a copy

Mail to the following this
1994.

Lawrence N. Curtin, Esq.
Holland & Knight
P.O. Drawer 810
Tallahassee, FL 32302
Martin D. Hernandez, Esq.
Southwest Florida Water
Management District
2379 Broad Street
Brooksville, FL 34609-6899

Michael Palecki

Division of Legal Services
Public Service Commission
101 East Gaines Street
Fletcher Building,Room 212
Tallahassee, FL 32399-0850

f%%i? foregoing was sent, by U.S.
/g day of J@ﬁ}%vtzf '
b V

Karen Brodeen, Esq.

Department of Community Affairs
2740 Centerview Drive
Tallahassee, FL 32399-2100

Greg Nelson, P.E.
Tampa, Electric Company
P.0O. Box 111

Tampa, FL 33601-0111

Sara M. Fotopulos, Esq.

Environmental Protection
Comm. of Hillsborough Co.

1900 Ninth Avenue

Tampa, FL 33605

1
(- JL/QM\

Richard Donelan, Esq.
Department of Environmental
Protection

2600 Blair Stone Road
Tallahassee, FL 32399-2400
(904) 488-9314
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March 1, 1994

AL gt 4
Wie ik 8

Mr. Hamiliton S. Oven, Jr., P.E.
Administrator, Office of Siting Coordination
Florida Department of Environmental Protection

3900 Commonwealth Boulevard
Suite 953

Tallahassee, Florida 32399-3000

Re: Tampa Electric Company
Polk Power Station
Commencement of Construction Activities

Dear Gentlemen:

Pursuant to Tampa Electric Company, Polk Power Station, Condition of Certification
(XIL.D.1)(Reporting), please be advised that clearing and grubbing activities in non-jurisdictional
areas will commence March 1, 1994 with overall construction 1o commence by May 1, 1994,
This is the initial construction status report with quarterly reports to follow.

Sincerely,

5 S
Patrick A. Ho, P.E.
Manager
Environmental Planning

1d/DD127

cc: Richard D. Garrity, Ph.D, FDEP

TAMPA ELECTRIC COMPANY
PO.Box 111  Tampe, Florida 33601-0111 (8139944111

V3 LE8-91

An Equdl Opportunity Comparny




.Florida Department of ®
Environmental Protection

Twin Towers Office Building
2600 Blair Stone Road

Lawton Chiles

Governor Tallahassee. Florida 32399-2400 Seeretary

Virginia B. Wetherell

February 25, 1994

Mr. Greg Nelson

Tampa Electric Company
Post Office Box 111

Tampa, Florida 33601-0111

Dear Mr. Nelson:

Re: Polk Power Station

The enclosed letter from the Department of Interior’s Fish and
wildlife Service is forwarded for your information and compliance
when you apply for permits for future phases of the Polk Power
Station.

Sincerely,

o g S

hn C. Brown, Jr
inistrator
Air Permitting and Standards

JB/CH/bjb

Enclosure

cc: H. Mueller, EPA
J. W. Pulliam, EPA
W. Thomas, SWD
T. Rogers, FDEP

Printed on recycled paper.
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United States Department of the Interior

FISH AND WILDLIFE SERVICE
1875 Century Boulevard
Atlanua, Georgia 30345

IN REPLY REFER TO:

February 14, 1994 R £ C 3 / VvV E D

FEB 2 1 1554

Bureay of
Air Regulation
Mr. Clair H. Fancy _
Chief, Bureau of Air Regulation
Florida Department cf
Environmental Regulation
Twin Towers Office Building
2600 Blair Stone Road '
Tallahassee, Florida 32399

Dear Mr. Fancy:

We have reviewed the Prevention of Significant Deterioration (PSD)
permit application and the Technical Evaluation and Preliminary
Determination for Tampa Electric Company's (TECO) proposed 260 MW
Integrated Coal Gasification Combined Cycle Unit. This is the
first phase of a project at TECO's Polk Station that would
eventually have a generating capacity of 1150 MW. The facility
would be located in Polk County, Florida, approximately 120 km
southeast of Chassahowitzka Wilderness Area (WA), a Class I air
quality area, administered by the Fish and Wildlife Service
(Service). The proposed project would be a significant emitter of
nitrogen oxides (NO,), sulfur dioxide (SO,), particulate matter
(PM/PM,,) , carbon monoxide (CO), volatile organic compounds (VOC),
and sulfuric acid mist (H,SO,). The facility is also subject to
PSD .requlations for lead, beryllium, and mercury.

Best Available Control Technology Analysis

The proposed acid gas removal and sulfur recovery processes are
estimated to achieve an overall sulfur removal efficiency of 95.6
percent. Nitrogen oxide (NO,) emissions from the future combined
cycle and simple cycle combustion turbines will be controlled by
dry low-NO, combustion technology, resulting in NO, concentrations
of 9 and 42 parts per million (ppm) for gas and oil firing,
respectively. We agree that the proposed sulfur removal systems
and dry-low NO, technology represent best available control
technology to minimize sulfur dioxide and NO, emissions from the
TECO facility.



Air Quality Modeling Analysis

Although this PSD permit is for the first phase of the project, a
260 MW facility, the modeling was performed for the entire project,
which will eventually have a generating capacity of 1150 MW.

The Class I increment modeling was first performed with the EPA
ISCST2 and ISCLT2 dispersion models. The modeling was performed
for 5 years, using surface meteorological data from Tampa, Florida,
and upper air data from Ruskin, Florida. The ISC modeling was
performed for both the proposed Polk Station, and for all increment
. consuming or expanding sources. The cumulative ISCST2 analysis did
indicate that the 3-hour and 24-hour Class I increments for SO,
would be exceeded. '

Therefore, the EPA MESOPUFF II model was run to determine whether
the proposed Polk Station would significantly contribute to the 3-
hour and 24-hour Class I SO, increment exceedances. . In the earlier
analysis for the Environmental Impact Statement (EIS), the MESOPUFF
II modeling indicated that the entire 1150 MW proposed Polk Project
would not significantly contribute to a 3-hour or 24-hour increment
violation. The cumulative high second-high 24-hour SO, concentra-
tion in that report was stated to be 5.0 ug/m®. In the PSD
modeling analysis for the Phase I application, the applicant has
erroneously used the option in the MESOPUFF II model to uniformly
distribute SO, concentrations within the puffs, instead of using
the option of a gaussian distribution within the puffs. This error
incorrectly produced a high second-high 24-hour SO, concentration
of 3.8 ug/m?®. This requirement for gaussian distribution within
the puffs is found in the EPA document "Interagency Workgroup on
Air Quality Modeling (IWAQM) Phase 1 Report" and contains the
methodology that must be used in a Class I analysis.

We accept the results from the modeling analysis contained in the
EIS that indicate the 24-hour SO, increment may be exceeded but not
violated. However, the modeling represents the impact from the
full Polk Station project of 1150 MW. While one could argue that
this represents a conservative assumption, it could be construed as
"increment banking," which would put future applicants in the area
at risk of not having sufficient increment available for their
proposed sources. It is our understanding that the State of
Florida also does not accept this "increment banking" effort, and
we support the State’'s position. For future applicants performing
Class I increment analyses for Chassahowitzka WA, the emissions
from the proposed TECO Polk Phase I 260 MW facility should be

- modeled and not the emissions from the future 1150 MW project.

The visibility analysis performed with the EPA VISCREEN model
indicates that there should be no impact of a coherent visible
plume at Chassahowitzka WA.



- . Best Available Copy .

Air Quality Related Values Analysis

In our letter to EPA of July 1993 regarding the Site Certification
Application for this project, we asked that TECO perform a
cumulative analysis, using the revised MESOPUFF 11 model, to
predict deposition and concentration of sulfate, nitrate, mercury, -
and beryllium at the Chassahowitzka WA. We asked that TECO perform
an Air Quality Related Values Analysis based on the results of the
deposition modeling. '

EPA replied to our request in a December 1993 letter that MESOPUFF
was not conducted for the requested parameters. Instead, the ISC
dispersion model was used to predict deposition at Chassahowitzka
WA. While we agree that TECO's contribution of sulfate and nitrate
at the wilderness area is small (5.7 x 10 and 6.7 X 10™ g/sq
m/year, respectively), the modeling did- not predict cumulative
deposition. As we have stated in numerous letters to your
Department, we are concerned not only with an individual source’s
impact to AQRVs, but with the cumulative impact of all sources in
an area. EPA states that TECO's small sulfate contribution will be
assimilated by the ecosystem. We are concerned that the organic
soils of Chassahowitzka WA may have reached their capacity to
assimilate sulfate, and that additional sulfate may oxidize the
soils, resulting in their erosion.

The analysis of nitrogen deposition similarly concluded that TECO's
contribution was small, and thus impacts to Chassahowitzka WA would
be small. Again, we are concerned with cumulative impacts. While
TECO's contribution to nitrogen deposition may only change the
level of nitrogen in near shore waters by 1 percent, 20 such
sources will have a much more significant impact. The analyses for
mercury and beryllium deposition were not cumulative, either. We
need to know: (1) the cumulative deposition of pollutants, and (2)
the ecological consequences of this deposition. We ask that TECO
be required to perform these analyses- when they apply for permits
for future phases of their Polk Power Station.

Thank you for providing us the opportunity to comment on the
proposed project. If you have quections, please call Ms. Ellen
Porter of our Air Quality Branch in Denver at 303/969-2071.

Sincerely yours,

é James W. Pulliam, Jr.

Regional Director
4
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United States Department of the Interior

FISH AND WILDLIFE SERVICE
1875 Century Boulevard
Artlanza, Georgia 30245

IN REPLY REFER TO-

February 14, 1994 R E C E [ V E D

BUreau

; of

AU'RegwaWOn

Mr. Clair H. Fancy ?m;?_???"?,

Chief, Bureau of Air Regulation é; A =L QU R

Flurlda Department cf _g}&ﬁ el § 1
Environmental Regulation ,‘565 ~c0 © 9 1004 (B

Twin Towers Office Building FED &9 19397

26C0 Blair Stone Road § ironmental Protectio

Tallahassee, Florida 32399 R SOUTHWEST DISTRIC

Dear Mr. Fancy:

We have reviewed the Prevention of Significant Deterioration (PSD)
permit application and the Technical Evaluation and Preliminary
Determination for Tampa Electric Company’'s (TECO) proposed 260 MW
Integrated Coal Gasification Combined Cycle Unit. This is the
first phase of a project at TECO's Polk Station that would
eventually have a generating capacity of 1150 MW. The facility
would be located in Polk County, Florida, approximately 120 km
southeast of Chassahowitzka Wilderness Area (WA), a Class I air
guality area, administered by the Fish and Wildlife Service
(Service). The proposed project would be a significant emitter of
nitrogen oxides (NO,), sulfur dioxide (SO,), particulate matter
(PM/PM,,), carbon monoxide (CO), volatile organic compounds (VOC),
and sulfuric acid mist (H,S0,). The facility is also subject to
PSD regulations for lead, beryllium, and mercury.

Best Available Control Technoloqgy Analysis

The proposed acid gas removal and sulfur recovery processes are
estimated to achieve an overall sulfur removal efficiency of 95.6
percent. Nitrogen oxide (NO,) emissions from the future combined
cycle and simple cycle combustion turbines will be controlled by
dry low-NO, combustion technology, resulting in NO, concentrations
of 9 and 42 parts per million (ppm) for gas and oil firing,
respectively. We agree that the proposed sulfur removal systems
and dry-low NO, technclogy represent best available control
technology to minimize sulfur dioxide and NO, emissions from the
TECO facility.
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Air Quality Modeling Analysis

Although this PSD permit is for the first phase of the project, a
260 MW facility, the modeling was performed for the entire project,
which will eventually have a generating capacity of 1150 MW.

The Class I increment modeling was first performed with the EPA
ISCST2 and ISCLT2 dispersion models. The modeling was performed
for 5 years, using surface meteorological data from Tampa, Florida,
and upper air data from Ruskin, Florida. The ISC modeling was
performed for both the proposed Polk Station, and for all increment
consuming or expanding sources. The cumulative ISCST2 analysis did
indicate that the 3-hour and 24-hour Class I increments for SO,
would be exceeded.

Therefore, the EPA MESOPUFF II model was run to determine whether
the proposed Polk Station would significantly contribute to the 3-
hour and 24-hour Class I SO, increment exceedances. In the earlier
analysis for the Environmental Impact Statement (EIS), the MESOPUFF
II modeling indicated that the entire 1150 MW proposed Polk Project
would not significantly contribute to a 3-hour or 24-hour increment
violation. The cumulative high second-high 24-hour SO, concentra-
tion in that report was stated to be 5.0 ug/m®. In the PSD
modeling analysis for the Phase I application, the applicant has
erroneously used the option in the MESOPUFF II model to uniformly
distribute SO, concentrations within the puffs, instead of using
the option of a gaussian distribution within the puffs. This error
incorrectly produced a high second-high 24-hour SO, concentration
of 3.8 pg/m®. This requirement for gaussian distribution within
the puffs is found in the EPA document "Interagency Workgroup on
Air Quality Modeling (IWAQM) Phase 1 Report" and contains the
methodology that must be used in a Class I analysis.

We accept the results from the modeling analysis contained in the
EIS that indicate the 24-hour SO, increment may be exceeded but not
violated. However, the modeling represents the impact from the
full Polk Station project of 1150 MW. While one could argue that
this represents a conservative assumption, it could be construed as.
"increment banking," which would put future applicants in the area
at risk of not having sufficient increment available for their
proposed sources. It is our understanding that the State of
Florida also does not accept this "increment banking" effort, and
we support the State’s position. For future applicants performing
Class I increment analyses for Chassahowitzka WA, the emissions
from the proposed TECO Polk Phase I 260 MW facility should be
modeled and not the emissions from the future 1150 MW project.

The visibility analysis performed with the EPA VISCREEN model
indicates that there should be no impact of a coherent visible
plume at Chassahowitzka WA.
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Air Quality Related Values Analysis

In our letter to EPA of July 1993 regarding the Site Certification
Application for this project, we asked that TECO perform a
cumulative analysis, using the revised MESOPUFF II model, to
predict deposition and concentration of sulfate, nitrate, mercury,
and beryllium at the Chassahowitzka WA. We asked that TECO perform
an Air Quality Related Values Analysis based on the results of the
deposition modeling.

EPA replied to our request in a December 1993 letter that MESOPUFF
was not conducted for the requested parameters. Instead, the ISC
dispersion model was used to predict deposition at Chassahowitzka
WA. While we agree that TECO's contribution of sulfate and nitrate
at the wilderness area is small (5.7 x 10 and 6.7 x 107 g/sgq
m/year, respectively), the modeling did not predict cumulative
deposition. As we have stated in numerous letters to your
Department, we are concerned not only with an individual source’s
impact to AQRVs, but with the cumulative impact of all sources in
an area. EPA states that TECO's small sulfate contribution will be
assimilated by the ecosystem. We are concerned that the organic
soils of Chassahowitzka WA may have reached their capacity to
assimilate sulfate, and that additional sulfate may oxidize the
soils, resulting in their erosion.

The analysis of nitrogen deposition similarly concluded that TECO's
contribution was small, and thus impacts to Chassahowitzka WA would
be small. Again, we are concerned with cumulative impacts. While
TECO’'s contribution to nitrogen deposition may only change the
level of nitrogen in near shore waters by 1 percent, 20 such
sources will have a much more significant impact. The analyses for
mercury and beryllium deposition were not cumulative, either. We
need to know: (1) the cumulative deposition of pollutants, and (2)
the ecological consequences of this deposition. We ask that TECO
be required to perform these analyses when they apply for permits
for future phases of their Polk Power Station.

Thank you for providing us the opportunity to comment on the
proposed project. If you have questions, please call Ms. Ellen
Porter of our Air Quality Branch in Denver at 303/969-2071.

Sincerely yours,
g James W. Pulliam, Jr.
- Regional Director




BTATE OF FLORIDA
BEFORE THE GOVERNOR AND CABINET
BITTING A8 THE SBITING BOARD

IN RE:

DOAH CASE NO. 92-4896EPP
OGC CASE NO. 92-1399

APPLICATION FOR POWER PLANT
CERTIFICATION OF TECO POLK
COUNTY PROJECT,

PA 92-32

N et Nt e N N

FINAL ORDER APPROVING CERTIFICATION

On January 25, 1994, this matter came before the Governor and
Cabinet, sitting as the Siting Board, pursuant to the Florida
Electrical Power Plant Siting Act (PPSA), Section 403.501 et
seq., Florida Statutes (1993), for final agency action concerning
a recommended order dated November 30, 1993, attached as Exhibit
1, which recommends site certification for the Tampa Electric
Company Polk Power Station project. By order dated January 26,
1993, the Board found the Polk site to be consistent and in
compliance with existing land use plans and zoning ordinances.

On March 2, 1992, the Public Service Commission certified the
need for 260 MW of integrated combined cycle coal-gasification
(IGCC) generating capacity at the site.

No party has filed exceptions to the Recommended Order.

Having reviewed the recommended order and otherwise being
fully advised, it is ORDERED:

1. Pursuant to Section 120.57 (1) (b) (10), Florida Statutes
(1993), the Recommended Order dated November 30, 1993, (Exhibit
1) is APPROVED and ADOPTED by the Board.

2. The Board APPROVES certification for the location,



construction and operation of 260 MW of integrated gasification
combined cycle generating capacity at the the Tampa Electric
Company Polk Power Station Site as proposed in the Site
Certification Application, subjeét to the Conditions of
Certification contained in Appendix A to Exhibit 1.

3. The Tampa Electric Company Polk Power Station Site is
certified for an ultimate site capacity of 1150 MW fueled by
coal gas and natural gas, subject to need determination by the
Florida Public Service Commission as required by law,
supplemental application review and approval by the Board
pursuant to Section 403.517, Florida Statutes, and compliance
with the Conditions of Certification contained in Appendix A to
Exhibit 1.

4. The Board DELEGATES to the Depértment of Environmental
Protection the authority fo assure and enforce compliance by
Tampa Electric Company and its agents with all of the

Conditions of Certification imposed by this Order.
NOTICE OF RIGHTS

Any party to this certificatibn.proceeding has the right to
seek judicial review of this Order under 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, 2600 Blair Stone Road, Tallahassee, FL 32399-2400; and

by filing a copy with the appropriate District Court of Appeal.



The notice of appeal must be filed within 30 days from the date
this Order is filed with the Clerk of the Siting Board.

DONE and ORDERED this X 7/ - day of January, 1994, at
Tallahassee, Florida, pursuant to a vote of the Governor and
Cabinet sitting as the Siting Board, at a duly-noticed and

constituted Cabinet meeting on January 25, 1994.

THE GOVERNOR AND CABINET
SITTING AS THE ING BOARD

FILING AND ACKNOWLEDGEMENT

_FILED, on this date, pursuant to $120.52
Fiorida Statuies, with the designated Depart-
ment Clark, receipt of which is hereby acknow-
ledged.

ate



CERTIFICATE OF SERVICE

I HEREBY CERTIFY that a true and correct copy of the
foregoing has been sent by U.S. Mail, to the following listed

persons:

Hamilton S. Oven

Office of Siting Coordination

Department of Environmental
Protection

3900 Commonwealth Blvd Ste 953

Tallahassee FL 32399-3000

Michael Palecki, Esquire
Division of Legal Services
Public Service Commission
101 E Gaines St Rm 212
Tallahassee FL 32399-0850

R. Douglas Leonard

Executive Director

Central Florida Regional
Planning Council

409 E Davidson St

Bartow FL 33830

Mark Carpanini, Esquire
Office of County Attorney
Polk County

P O Box 60

Bartow FL 33830-0060

John J. Dingfelder, Esquire
Hillsborough County

P O Box 1110

Tampa FL 33601-1110

Karen Brodeen, Esdg.

Assistant General Counsel

Department of Community
Affairs

2740 Centerview Dr Rm 138

Tallahassee FL 32399-0863

Carolyn S. Holifield, Esg.
Administrative Law Section
Department of Transportation
Haydon Burns Bldg

605 Suwannee St MS 58
Tallahassee FL 32399-0458

James Antista

General Counsel

Florida Game & Fresh Water
Fish Commission

Bryant Bldg

620 S Meridian St

Tallahassee FL 32399-1600

Julia Greene

Executive Director

Tampa Bay Regional
Planning Council

9455 Koger Blvd

St Petersburg FL 33702

Martin D. Hernandez, Esquire

Southwest Florida Water
Management District

2370 Broad St

Brooksville FL. 34609-6899



Certificate of Service (continued)

Sara Fotopulos, Chief Counsel
EPC of Hillsborough County
1900 9th Ave

Tampa FL 33605

this ;22 day of January, 1994.

Lawrence N. Curtin, Esq.
Holland and Knight

P.O. Drawer 810
Tallahassee, FL 32302

STATE OF FLORIDA DEPARTMENT
OF ENVIRONMENTAL PROTECTION

K 74

RICHARD T. DONELAN, JR. /
Assistant General Counsel

Twin Towers Office Building
2600 Blair Stone Road
Tallahassee FL 32399-2400
Telephone: (904)488-9314
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4APT-AEB RE ctel VED (b 01 1994

Clair H. Fancy, P.E., Chief -

Bureau of Air Regulation £ER 0 1 1692 OFFICE OF THE_SECRE]ARY
Florida Department of Environmental

Protection gureau of

Twin Towers Office Building Nrmgmﬂmn

2600 Blair Stone Road
Tallahassee, Florida 32399-2400

SUBJ: Tampa Electric Company, Polk County, Florida (PSD-FL-194)
Dear Mr. Fancy:

This is to acknowledge receipt of your technical evaluation,
preliminary determination, and draft Prevention of Significant

Deterioration (PSD) permit for the above referenced facility by

your letter dated December 20, 1993. Tampa Electric Company
(TECO) proposes to construct and operate a 1,150 MW power plant
consisting of an integrated coal gasification combined-cycle
(IGCC) facility, two additional combined-cycle (CC) units, and
six simple-cycle combustion turbines (CTs) fueled primarily by
natural gas. As discussed between Mr. Syed Arif of your staff
and Mr. Stan Kukier of my staff on January 24, 1994, we have
reviewed the package as submitted and have no adverse comments.

We agree that the use of low sulfur coal and the integral
sulfur removal and recovery processes can be considered BACT for
control of IGCC facility sulfur dioxide and acid gas emissions.
Good combustion practices are considered BACT for control of CO
and VOC emissions from the IGCC facility, CC units, and CTs. Use
of clean, low ash fuels, and good combustion techniques are also
considered BACT for particulate emissions from all combustion
units. We also agree that dry low-NO, burners and water
injection are representative of BACT for NO, emissions from the
CC units and CTs. The Floride Department of Environmental
Protection will make a BACT determination for IGCC facil: -ty
combustion turbine NO, emissions based on the results of NO,
emission testing. NO, emission testing will be performed on the
IGCC facility combustion turbine every two months over a twelve
to eighteen month period.

We also agree that wet suppression methods, enclosing coal
unloading, conveyor, and transfer poig agﬁi ing both
crusting agents and surfactants, are | EiVE) CT for
control of fugitive particulate emissi n AQ? ge and
reclaiming operations. ;ﬁ; '.H

FEB 031994 <=
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Mr. Arif has indicated that the air quality analysis
concerns have been addressed satisfactory. -

Thank you for the opportunity to comment on this package.
If you have any questions, please contact Mr. Stan Kukier of my

staff at (404) 347-5014.

L. | ai.udg

B. Aemas ' sw et
ﬁ\ébyﬁ¢bv

0. Dontéar’ P,
é. Nhaon, TE 4

" Air/ Enforcement Branch

Sincerely yours
)

Jewgll A. Harper, Chief

AilY, Pesticides, and Toxics
Management Division



LAW OFFICES

HorLraAND & KNIGHT

315 SOUTH CALHOUN STREET

OFFICES: P.O. DRAWER 810 ( ZIP 32302-0810) OF COUNSEL
MASTRY. MARGER. DAVIS

TALLAHASSEE., FLORIDA 32301
FORT LAUDERDALE JOHNSON. BARTLETT & LYNN, P.A.
(904) 224-7000 360 CENTRAL AVENUE
JACKSONVILLE N £.0. BOX 3542 (2IP 33731
FAX (904) 224-8832 ST. PETERSBURG. FL 33701
LAKELAND (813) 896-7171 FAX (B813) 822-8048
MIAMI SPECIAL COUNSEL
ORLANDO LITIGATION & BANKRUPTCY
RG . SHAW. LICITRA, PARENTE
ST. PETERSBU ESERNIO & SCHWARTZ. P.C.
- January 13, 1994
TALLAHASSEE 1010 FRANKLIN AVENUE

GARDEN CITY. NY | 1830

TAMPA R E (513) 742-0610 FAX(516) 742-2670
WEST PALM BEACH E’ V E 300 £AST 42ND STREET

EW YORK. NY 10017
WASHINGTON, D.C. (212) 338-.0970

JAN 13 196

. BUreaU of
Mr. Clair Fancy o Air Reg“’ation
State of Florida Department
of Environmental Protection
111 South Magnolia Courtyard
Suite 4
Tallahassee, Florida 32399-2400

VIA HAND DELIVERY

Re: Polk Power Station; Affidavits of Publication of
Notice of Intent to Issue PSD Permit (PSD-FL-194)

Dear Mr. Fancy

Attached are copies of the Affidavits of Publication from the
Lakeland Ledger, the Tampa Tribune, and the Mulberry Press relating
to the Department’s Notice of Intent to Issue the above referenced
PSD permit to Tampa Electric Company.

Please give me a call if you have any gquestions.
Sincerely,

HOLLAND & KNIGHT

/ A7)
S
“Samuel q Morley
Attachments
SIM/mrh

TAL-38029

cc w/att:
Sayed Arif (via hand delivery)
Lawrence N. Curtin
Richard Donelan
Buck Oven
Tom Davis
Jewell Harper P
b 3000 i e

Q, Sleriis s , A
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AF FIDAVI'POF PUBLICATIOI\" |

THE LEDGER

Lakeland, Polk County,

Case No

STATE OF FLORIDA)
COUNTY OF POLK )

Before the undersigned authority personally appeared Tharon
Honeveutt, who on oath savs that he is Controller of The Ledger.,
a daily newspaper published at Lakeland in Polk County,
[Florida; that the attached copy of advertisement, being a -

Notice of intent to issue permit

Court, was published in said newspaper in the issues ot

LJANUALY. .35

Affiant further sayvs that said The Ledger is a newspaper
published at Luakeland, in said Polk Co>unty, Florida, and
that the sald newspaper has heretofore been continuously
publisned in said Polk County, Florida, daily, and has been
entered as second cluss matter at the post office in Laketand
i suid Polk County, Flonda, for 4 perind of one vear nexlj
plreccdmz the first publication of the attached copv“of adver-
usernent: and affiant further says that he has neither pald
nor promised any person. firm or corporation any discount,
rebate. consmmission or refund for the purpose of seeuring this
adverusement for publication in the said newspaper.
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Sworn 1o and subsceribed before me this

dav
o T . wint

Lol ie

v DOMIASERY B)GC 131384 E‘
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8nncsd it tota Fuste Undenwtars|

otary Public

My (_‘mnrmssion'Expires » BILLIE MORLAN
HoLTand o Kmaghe T T
Acct #12610

¥»

Florida

STATE OF FLORIDA
DEPARTMENT OF ENVIRONMENTAL PROTECTION
NOTICE OF INTENT 10 ISSUE PERMIT
The Dapartmant of Environmental PrIoreciion gives notce of 1s intent 16> sue @ PSD petrrat (PSD-FL-194)
try Tarmpo Electric Cornpony. located 13 mites soutn at Barfow. Poik County. Flonda. to construct a 260
MW Integratea caoi gasification combined cycle tocility. A deterrminatian of Best Availobie Control
'90""0'08]/ (BACT) wos requited. Ihe tolai PSD increments cansumed by afl sources, includng this tacill-

ty. in he Class i ana il oreos are:

Class | Area

Porameter Avetaging Total PSD Impoct Class | PSD Increment
Period From Alt Sources Increment Consumed

(ll?luu) (ug/m3) (%)

502 J-hour 2.9 25 52
24-hour 3.8 5 76
Annual 0.a 2 20

NO2 Annual 08 25 32

PM 24-howr 57 10 57
Annual 1 5 22

Class Il Area

Patameter Averaging Totat PSD Impoct Ciass | PSD Increment
Period From Al Sources increment

(Uqlml) (uglm)) %)

502 3-hour 04 12 20
24-hour 27 l 30
Annual 0 20 4]

NO2 Annual 3.3 25 13

PM 24-hour 38 37 gb

Annuot 54 19 8

The Department Is issuing 1nis Intent to issue far the reasons stoted in the Technical Evoluation and
Praliminary Determination.

A person whose substantiol interests are atfected by the Department’s praposed permiftl geclsion
may pelition for oh administiotive proceeding (heoring) in occordance with Sectlen 120.57, Florido
s1atufes. The pelifion must contoln the Infarmotian set forth below and must be flied (received) in e
Dftice of General Counsel of 1he Deporiment ot 2600 Bioir Sione Road. Talahassee, Florida 32399-2400.
within 14 days of pubiication of this notice. Petitioner shatl mall 0 copy of the pstition to the appiicant at
the oddress indicated above at the time of flling. Failure 1o file O peftfion within this time period
shall constitute o waiver of ony right such person moy have to reques! an ooministiotive cetermination
{haaring) under Seclion 120.57, Flollda Statutes.

he Peililon sholl contain the following information: (o) The name. cadiess, ond telephone numper of
each petitioner. the applicant’s name and adaress. the Department Permit File Number and the county
in which the project is proposed; (b) A statement of how ond when each pefiione! receed notice of
Jhe Department's oction or proposed action; (C) A sigtement of how eacn belitioner’s subsiantiol
interests ore atfected by the Department’s action of propased oction: (d) A stotement of the materiat
tacts disputed by Petitioner, If any: (8) A statement of facts which petitioner contends wangnt reversal of
modlfication of the Depariment’s oction or proposed action; (f) A statement of which rues of statutes
potitioner contendas reauile teversal of modlfication of the Deparmment’s oction of proposed oction: and
(@) A statement of the rellet sought by petitioner, stating precisely the action pstitianer wants e
Deportment 1o take with tespact 1o the Deporiment’s action or proposed oction.

If @ petition s fled. the administrative hearing pfocess s designed to formulote ogency action.
Accordingty. the Department’s Iinal action moy be different from the position taken by It in this Notice.
Petsons 0se substontiol Inlerests will be otfected by any decision of the Depanment with regard to e
application hove the rigni 1o petition 1o become o party 10 the proceeding. Ihe petition must conform
10 1he requirements specilled above ond De hied (teceed) within 14 dovs of publication of this notice
in the Otfice of General Coursel of the obove address of the Department. Foillute 10 petition within e
allowed fime frame constitutes o waiver of ony fignt such person NO3 10 reques 0 NPTING under Section
120.57. F.5.. ond 10 participate as 0 PONy 1o this pioceeding. Any subsequent INtervention will only be at
the approval of the presiding officer upon motion fled pursuant fo Rule 28-5.207. FAC.

The opplication I8 ovallable for public inspection duting notnol business hows, 8:00 o.m. to 5:.00 p.m..
Monday through Friday, except legol holidays. at:
Deportment of Environmental Protection
Buieau of Ai h‘e%ulallon
1115, Mognolia Patk Couffyerd
Tollonowee. Foida 32301
Department of Environmentat Pratection
Southwest District
3804 Coconut Poim Drive
tompa., Florida 33619-8218

Any Derson may send wiltten comments on the proposed action 'o Mr. Praston Lewis at the
Deportment’s latiahassee oddress. All COomments receved wilhin 30 doys of the publication of this notice
will be consderad In the Department's final getermination.

further. G pubIC heorng can be requesied by ony person(s).. Such request rmust be submitted within 30
days of this notice f
N-93--1.3: 1904
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" THET. TRIBUNE
Tampa, Hillsboro

State of Florida }

County of Hillsborough

County, Florida

Before the undersigned authority personally appeared K. Putney, who on oath says that
be is Accounting Manager of The Tampa Tribune, a daily newspaper published at Tampa in
Hillsborough County, Florida, that the attached copy of advertisement being a

LEGAL NOTICE POLK

SIAIL UE, FLUKIUA
AR - OF -ENVIRONMENTAL'

TECTION
" NOTYSR OF INTENT“TO'ISSUE PERMIT *~

nT-J%G
9 conrugt a 200 eeoran
WUM 4

in the mauer of_

STATE _OF FIORIDA

was published in said newspaper in the issues of
DECEMBER 27, 1993

Affiant furthber says that the said The Tampa Tribune is a newspaper published at Tampe
in said Hillsborough County, Florida, and thas the said newspaper has heretofore been
continuously published in said Hillsborough County, Florida, each day and has been entered
as second class masil matter ai the post office in Tampa, in said Hillsborough County, Florida,
Jfor a period of one year nex: preceding she firss publication of the atiached copy of
advertisement; and affiant further says shat he has neither paid nor promised any person,
[firm, or corporation any discount, rebate, commission onyefund for the purpose of securing
this advertisement for publication in the said nmspa/»r@b/

Lo

&/I// ) )
Sworn to and subscribed b;/ore me, this,
DECE

27 da)//' l
of MBER aD. 19_ 9%

\
Personally Knoum___~__ or Produced Identification
Type of Identification Produced
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. Magnolta
> of Environmentad Pretection
8504 Coconut '

Paim Drive
Tampa, Florida 33619-8218

hmp«mmymmmmmmmﬂa&oﬂlow Praston
Lawis st the Depa> s T sddress.!All d within 30
moimwumdpumwmmmodmmbepamnmuhw
detarmination. Further, s pAbilo’ uestsd by any person(s). Such
muuu must be submitted wthOdayuofm notice.
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- Second Class US.

AFFIDAVIT OF PUBLICATION ‘ Postage Pald
at Mulberry, Florida

MULBERRY PRESS Press Building

Area’s legal newspaper since 1909 1020 N. Church Ave.
Phone 813-425-3411 (Hwy. 37-N)
' Mulberry, Florlda
33860-2040

Mulberry, Polk County, Florida
Published Every Thursday

Published Weckly r
Mulberry, Polk County, Floridu 1
Case NO. covvveveererereesirreens DOCKEL ..verrvenerrne Page No :
|
STATE OF FLORIDA | | ¢ |
COUNTY OF POLK |
|
|

of the Mulberry Press, a newspaper published at

Mulbcrry. in Polk Coumy. F]ond.x lhdl the gitached copy of advenisement,

Arfiant further says thut the MULBERRY PRESS is & newspaper published at Mulberry,
n said Polk County, Floridu, and thet suid newspaper hus heretofore been continuously
published in srid Palk County, Floridw, each Thursday, und has been entered as second class
matter at the post office in Mulberry, in suid Polk County, Florids, for & period of one year
next preceding the firstpublication of the attached copy of adverusement, and affiant funbe
says that he us neither paid nor pronusced any person, firm, or corporation uny discouni,
rcbale, commission, or refund for the pumosz.ul sccuzm;, this edvertisement fiveovblication

5 said newspper.
_,lgned/’L (/(44({/// ......... :

WilliamM. Histed
1/
Sworn o and subscribed belore me this _f'é' day ot ‘/,.\)d”" ........ 19. /V by
;

,,,,,,,, WILLIAM. M. HISTED. . ... who s personatly known lo

T O e T S W A e GEE Emm U SN S EeN G GEN S R e S e S
. .

me of who has produced

|3cnl|ﬁcal|on /

Zcroie M. Histed

My commisasion Expires:

.———————————-—-—-———-———-———————--—-v-———————————————I_—_-—————J
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- LEGAL NOTICE STATE OF FLORIDA" -
DEPARTMENT OF ENVIF ONM P OTECTION EPRNPNEY. oy
40 LT NOTICEGHINTEN %ﬁs ERMIT e

The Department of Envrrdnmental Protecﬁon gives notice of its intent to issue a PSD
“permit (PSD-FL-194) to Tampa Electric Company. located 13.miles south of Bartow, Polk County;:
Florida, to constrtict® a 260 MW Ihteﬁrrated coak qgsiﬂcabon combined rcyde f@?!llty,'?-‘
-determination of Best Available Contro Technology (BACT) was:. nequured The total

increments consumed by all sources, mcludmg thls facility, in the Class | and |l areas are

Class | Area

'Parameter Averagnng | Total PSD Impact _ Class|, PSD £ Iner
Penod_ *From All SOurces Increment--
k"'Jf‘" ‘ ey lm)
SO, . S-ﬁour 129 : 25
_24-hOUl' L SR X i S
*Annual‘-“‘ 2
PM L 24bour. o 10
~ Annual ‘5
Class Il Area+7u 20 7 %)
~ Parameter.  Averagings -Totah,PSdepact - Class | PSD Incremem .
Period - - From Al-S6urcds © Increment COI')SUIT\O(’:}":‘
(riglm) Colm®) ey
SO, 3-hour-. 512
24-hour. 91
. Annual .. 20
NO, a Annual

-24-Hour
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Coe ine Depanment iIs ;ssumg uus intent 1o issue ior the reasons stated in.the Tecnmcu
Evaluaﬁmandelmm:y R R

e "person whbse subs i1 interests: areaffectedbytheDepaM.'s pniposed pennnung *
-decision .may .petition for .an.administrative.. pmedmg(heamg)maocordanoemmsm
120.57, ‘Florida Slatutes.-he petition must.contain the information set forth: below and must be
filed (neeelved) in the Office’ of ‘General Counsel: of the Department at 2600 Blair Stone Road; -
Tallahassee, Florida 32399-2400, within 14 days of pubhcabon of this notice. - Petitioner shall mail
a copy. of the petition to the a nt at the address indicated-above at the time of{ljing »Failure .
14 fid'a petition Within thistime period shell constitute & watver of any right such person may have
10 ioquest an administrative determination-(hearing) under.Section 120.57, Florida' Statufes\ A
=% Thé Petition shall contain the following information; (a) The name, address, and telephone

- number of each petitioner;the applicant's:name- -and address, the- Departmentpennlt File:Number -

-“and the county in which the project is proposed; (b)-A:statement of how andwhen each petitioner,

received notice -of the Department‘aactiqn or-pmposedtactton (c) A: statemem -of thow-each

it er's;e’ub?.tantial’-' : : : o

o S temghgm ﬂts: materiaLtacts dnsputeppy eﬁm if-any; (er))t‘A t

- feRplp RrSal; i Department's aglion’

mt n«maxqm of whwmmwmfme: stitioneg;contends:require Té
e actiyn and (g)Astatement of the:refig! 3

~etitionsrswants. ktﬁe'fi)epaﬂmem to: tak

. A et A st L p—!.optosed -
- If & petition’is filed, th agency.
_____ ""-;;,Acoordlngly. the Department's: final-action maybe’dm'erent from. the posttlontaken by it
"iri“this ‘Notice. ~Perséns -Whose' substantial ‘interests will-bé affected by -any -decision -of ‘the
Depanment with regard to the. appllcatnon have_the_right. to-petition to-become: a.party-to the .
pt‘oceeding The petition must- conform to * the' requlrements spec:ﬁed rabove -and be filed
-(received) within 14 days- of pubhcahon of this notice in:the Office of General ‘Counsel:at the
~«8bove,address. of the: Depanm"em “Failure to petition within the allowed time. framé’ oonstitutes
s @ waiyer .ofnany,.nght ,sudbbersomblas tox,nequesta pqeanng .under. Section 1;0 57. F.S.;:and to
P »apany;tothls 0cee ing “Any‘subsequ entihtervention will only'be ai "proval
,msid_ngofﬁoerzuponf" otion filed pursuant fo Rule 28-5.207, F.A.C: ks
. “The applicationis ‘avaflabie for| public inspection during normal business hours; :8; 00 a m.
cto 5*00,0 m.,;Monday . through ‘Friday, except legal holidays, at: :
Department of Environmental f Protechon )
“Bureau of Air Regulaton -
~111°S:*Magnolia-Park-Courtyard & . - .- s
H'dlahassee Flonda 32301 '

~Depaftment of. Environmental Protectnon .
Southwest District. - - A

‘ ' mm - EEL RSN, a-:va‘v»-,)ﬁ‘!- .
" Tampa Elorida 33619—8218 g :

FSAny-person may:send wntten comments on the proposed action to Mr. Preston Lewis at
the"Department’s Tallahassee address. All.comments received within 30days of the pubhcatlon
‘of this“notice will.be considered.in the Department's final determination. *

“Further, a-public hearing.can be requested.by any person(s). Such nequests must ‘be
submitted within 30 days of this notice. -

‘!';?F-'

TAL-36986
Published Mulberry Press, Mulberry, Florida December 30, 1993




‘Florlda Department of '
Env1r0nmental Protection

Twin Towers Office Building
2600 Blair Stonc Road

Virginia B. Wetherell

Lawton Chiles

Governor ’ Tallahassee R Fl()l’lda 32399-2400 .S(',l-,rnlm‘y

December 20, 199

CERTIFIED MAIL - RETURN RECEIPT REQUESTED

s
Ms. Jewell A. Harper
Air Enforcement Branch
U.S. EPA, Region 1V
345 Courtland Street, NE
Atlanta, Georgia 30365

Dear Ms. Harper:

Re: Tampa Electric Company .
260 MW Integrated Coal Gasification Combined Cycle Unit
Federal Number: PSD-FL-194
Site Certification Number: PA-92-32

Enclosed for your review and comment is a copy of the Technical
Evaluation and Preliminary Determination for the above referenced
project. Please submit- any comments or questions within 30 days
to Preston Lewis at the above address or call (904) 488-1344 at .
.your earliest convenience. .

Sincerely,

CAr o]

C. H. Fancy, P.E..

Chief

Bureau of Air Regulation
CHF/SA/bijb
Enclosure

cc: Bill Thomas, Southwest District
Chris Shaver, NPS
Greg Nelson, TECO

Printed on recycled paper.
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Technical Evaluation
, » and _
Preliminary Determination

Tampa Electric Company
260 MW - Integrated Coal Gasification Combined Cycle Unit
Polk County, Florida -

Permit No. PSD-FL-194
- (Pa~92-32)

Department of Environmental Protection
Division of Air Resources Management
Bureau of Air Regulation

December 20, 1993
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State of Florida Department of Environmental Protection
Tampa Electric Company

Polk Power Station

Case No. PA92-32

I. INTRODUCTION

Pursuant to the Florida Power Plant Siting Act, sections
403.501-519, Florida Statutes, the Tampa Electric Company (TECO)
applied on July 30, 1992 for certification of 260 MW 1ntegrated
.coal gasification comblned cycle (ICGC) unit at a site located in
Southwest-Polk County, Florida. o

Filing of a complete application triggers an assessment
process of environmental, socioeconomic, cultural and land-use
impacts from construction and operation of the proposed unit. The
electrical need for the unit may have already been determined at
the time of site certification application filing, or the
determination may be made concurrent with the impact assessment
process. The Public Service Commission, pursuant to s. 403.519,
F.S., is the determining body for need issues.

The Department of Environmental Protection (DEP) was made
lead  agency in the state ‘impact assessment process and is
responsible for preparation of the written analysis required by the
Power Plant Siting Act. Both the Power Plant Siting Act and DEP’s
comparison rule, Chapter 17-23, F.A.C., identify . the minimum
criteria 'which must be studied in the review of the proposed
electric :generation facility. These include: Accessibility to
transmission corridors, proximity to transportation systems,
cooling systems requirements, so0il and foundation conditions,
impact on water supplied, impact on terrestrial and aquatic plant
and animal: life, impacts on air and water quality, impact on
surrounding land uses, impact on public lands and submerged lands,
impact on archaeological sites .and historic preservation areas,
construction and operational safeguards, "environmental" impacts
(such as impacts from solid and hazardous waste dlsposal noise,
site modifications, wastewater disposal techniques, and
meteorological changes) and, finally, site specific studies, which
can address any feature not covered elsewhere.

" While the majority of these studies are environmental in nature,
some of the studies pertain to socioeconomics, archaeology,
land-use planning, and other disciplines outside DEP’s statutory
charges. Accordingly, the Power Plant Siting Act (PPSA) also
requires the participation of certain other state agencies.

The result of assessments is a set of specific conditions
that must be met as a part of the certification process. The
recommended Conditions of Certification for the TECO IGCC unlt are
part of the permit conditions.



| @ @
IT. SITE DESCRIPTION

A. Power Plant

The site for the proposed Polk Power Station consists of
4,348 acres, located 17.4 miles south of the City of Lakeland, 11.2
miles south of the City of Mulberry, 10.8 miles west of Fort Meade,
4.4 miles south of unincorporated Bradley Junction, and 13 miles
southwest of the City of Bartow in southwest Polk County, Florida.
The site is bordered by the Hillsborough County 1line along the
western boundary; Fort Green Road on the east; County Road (CR)
630, Bethlehem, and Albritton Roads along the north; and State Road
(SR) 674 and several phosphate clay settling ponds on the south.
SR 37 bisects the property from the southwest to the northeast.
The proposed location for the Polk Power Station is a remote area,
and most of the property consists of land mined for phosphate or
heavily impacted by phosphate mining activities. The majority of
the site has been mined by the IMC-Agrico Company. The main power
plant facilities will be located east.of SR 37 on approximately 150
acres of unmined but disturbed 1land. The surrounding mined-out
land to the east and south will be developed as a cooling reservoir
with earthen berms, constructed from fill from phosphate mine cuts.
The 1,511 acres to the west of SR 37 are currently being mined for
phosphate matrix and will be reclaimed into wildlife habitat of
uplands and wetlands. Some of the remaining land will be reclaimed
pursuant to phosphate mining regulations, while other portions will
be used .as buffer and conservation areas. The main power plant
facilities will be located in the central area of the portion of
"the site east of SR 37. The main power plant facilities will be
located more than 2,500 feet away from offsite properties and more
than 1.5. miles from residential areas to the west. and 2.8 miles
from residential areas- to the southeast.” A vegetated buffer area
will be  provided along public roadways surrounding the eastern
portion of the site.

TECO proposes to construct and operate a nominal net 1,150 MW
power plant, consisting of an IGCC facility, two additional
- combined cycle (CC) units, and six simple-cycle combustion turbines
(CTs) fueled primarily by natural gas. The Polk Power Station will
initially consist of a nominal net 190 MW combustion turbine
(CT), a nominal net 70 MW HRSG, and coal gasification facilities,
providing a total category of nominal net 260 MW of electric
generating capacity. The coal gasification facilities will produce
synthesis gas (syngas), which will be used to fuel the IGCC unit,
with No. 2 fuel o0il as the backup. Later facilities will consist
of two nominal net 220 MW CC generating units and six stand-alone
nominal net 75 MW CTs fueled primarily by natural gas, with low
sulfur No. 2 fuel as a backup.



. The Polk Power Station IGCC unit will consist of the
following major systens: coal grinding and slurry preparation
systems; an air separation unit; a gasification and syngas cooling
system; slag handling and storage facilities; syngas scrubbing and
cooling systems; a gasification process black water handling, grey
water handling, and brine concentration system; an acid gas removal
unit; a hot gas cleanup (HGCU) system; sulfuric acid by-product
handling and storage facilities; and the power block.

Associated facilities will consist of the following:
auxiliary boiler; access roadways and a rail spur; coal delivery,
handling and storage facilities; natural gas and fuel oil delivery
and storage facilities; propane unloading facilities; process,
service, and potable water supply facilities; domestic and
industrial wastewater treatment systems; cooling reservoir and
discharge facilities; by-product slag and sulfuric acid handling
temporary storage and shipping facilities; stormwater collection
and management systems; a substation and associated electric
transmission line facilities; and a wildlife management/corridor
area. '

Under an agreement with the Department of Energy (DOE), TECO
will demonstrate the IGCC facility with a hot gas cleanup (HGCU)
system for a two-year period to determine cost and performance of
the HGCU system, as well as the overall integration of the coal
gasification and combined cycle technologies. The demonstration
project will be undertaken pursuant to the DOE’s Clean Coal
Technology Demonstration Program. The IGCC facilities will include
an oxygen-blown, entrained-flow gasification system to produce
syngas for the CT. The demonstration is expected to show that such
facilities can achieve significant reductions of sulfur dioxide and
nitrogen = oxide emissions when compared to existing = coal
technologies. In an IGCC, coal is ground up and mixed with water,
creating slurry, and then pumped into the gasifier, where it is
mixed with high-purity oxygen, creating syngas. As the syngas
exits the gasifier, it is cooled by syngas coolers, generating high
pressure steam. The steam then flows to the combined cycle unit to
generate electricity. The coal ash is water-cooled and exits from
the bottom of the unit as slag, a by-product of the unit. The slag
will later be sold for use in other industries. The syngas, after
cooling, still contains particulates and sulfur compounds, which
must first be removed in the gas cleanup system to meet
environmental and CT fuel requirements. In a conventional IGCC
system, the syngas is cooled prior to sulfur removal and then
reheated prior to firing in the CT, a process known as cold gas
cleanup (CGCU). As part of the demonstration project with the DOE,
TECO will utilize a HGCU system, which cleans the syngas without
first cooling it. HGCU systems are more efficient than CGCU
systems. The Polk Power Station will utilize both HGCU and CGCU
systems. The sulfuric acid resulting from sulfur removal will also
be sold for use in other industries. IGCC facilities are among the
cleanest and most efficient of the emerging clean coal
technologies. '
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Roadway access to the main power facilities will be provided
by two entrances on SR 37 and an entrance from Fort Green Road.
All entrance roads ' will include appropriate improvements as
necessary at the intersections with existing roadways. - All
entrance. roads will have security gates to control access. A
railroad spur will be constructed for the existing CSX Railroad
line, which runs along the east side of Fort Green Road to the main
power plant area for the delivery of construction materials, coal,
large equipment, and other materials. '

At the Polk Power Station, TECO will provide its own
electricity, potable water, domestic and industrial wastewater
treatment services, and brine storage services. Solid waste
disposal services will be provided by licensed waste
carriers/contractors serving the region. :

TECO will be responsible for project management at the Polk
Power Station and plans to incorporate security measures at the
site, such  as fencing, security gates at the entrances; . and
staffing. TECO expects a full-time staff. for plant operations of
approximately 130 workers for the initial IGCC unit and 210 workers
at full buildout, to be drawn from the surrounding counties. The
employees will undergo in-depth power plant training and safety
programs sponsored by TECO.

B." Description of Flectrical Transmission Line Corridors

Four 230-kV electric transmission circuits will be needed to
connect the Polk Power Station with the TECO and Florida
transmission grid. Two of the circuits will run northeast from the
onsite Polk Power Station Substation to interconnect with TECO'’s
existing Hardee Power Station-Pebbledale 230 kV transmission 1line,
adjacent to the Polk Power Station site along Fort Green Road. The
corridor for these two circuits will be located within the site .
boundaries. The other two circuits will run west from the onsite
substation to SR 37, then north along SR 37 approximately 5 miles
to interconnect with TECO’s  existing Mines-Pebbledale 230-kV
transmission line at a point to the west of the community of
Bradley Junction. These two circuits will be located within a new
5.2-mile corridor adjacent to SR 37, ranging in width from 0.5 to
1.0 mile. To the extent feasible, TECO will avoid guyed
transmission 1line structures in any residential areas and will
locate the linear facilities within existing utility rights-of-way .
and away from residences, schools, and places of employment. :



III. AMBIENT AIR QUALITY ANALYSIS FOR TECO POLK POWER STATION
A. Introduction

The proposed Tampa Electric -Company Polk Power Station site
is 1ocated'approximately'l7 miles south of the City of Lakeland,
approximately 11 miles south of the City of Mulberry, and
approximately 13 miles southwest of the City of Bartow in southwest
Polk County, Florida.

The applicant’s proposed maximum annual emissions, along with
the prevention of significant deterioration (PSD) significant
emission rates, are presented in Table 1. As presented in Table 1,
PSD review was required for the pollutants carbon monoxide (CO),
"nitrogen -oxides (NOyx); sulfur dioxide (S032), particulate matter
(PM19), total suspended particulates (TSP), volatile ' organic
compounds (VOC), beryllium (Be), sulfuric acid mist (H2SO4), lead
(Pb) and mercury (Hg). In addition to the PSD pollutants, the
project “will also emit several air contaminants ‘considered to be
" alr toxics by the Department, which are also presented in Table 1.

As part of the PSD review process, the Department reviewed
analyses on existing air quality, PSD increment consumption (Class
I and II areas), ambient air quality standards (AAQS), soils,
vegetation and wildlife impacts, visibility, growth-related air
quality impacts, and proposed stack heights. In addition, an air
toxics analy51s was conducted in accordance with the Department’s
draft "Air Toxics Guidelines".

B. Modeling Methodology

- In support of the PSD permit application, the applicant was
. required to demonstrate to the Department that the proposed project
would not cause or contribute to an exceedance of any federal or
state AAQS, PSD -‘incrément, visibility 1limit of Florida Ambient
Reference  Concentration (Department’s draft "Air = Toxics
- Guidelines"). - These demonstrations were conducted by dispersion
modeling techniques approved by the Department.

For emissions from combustion turbines (CT’s) and combined
cycle units, operating load and ambient temperature can affect
plume dispersion, and therefore, ground-level impacts. For each
- fuel (o0il, syngas with 100% cold gas cleanup, and syngas with 50%
hot gas cleanup and 50% cold gas cleanup), two or three operating
load cases (100%, 75%, and 50%) at three ambienht temperatures
(20 F, 59 F, and 90 F) were analyzed at the screening level. The
model used was SCREEN, an EPA-approved model. - The load/temperature
case shown in the screening analysis to cause the highest impacts
for each source were used in the refined modeling analysis (See
application Volume 4, Tables 7-1 through 7-7) .



. For estlmatlng ambient impacts on air quality from the
proposed project, the applicant used the refined Industrial Source
Complex (ISC2) dispersion models and the MESOPUFF~-II long-range
transport - --model. ISCLT2 was used for annual and quarterly
computations, while ISCST2 was used for short-term concentrations.
The applicant’s choice of models for compliance demonstration
purposes was acceptable to the Department. In conducting the ISC
modeling, the applicant applied the model’s building . downwash
option, the rural dispersion option, and chose the regulatory
default option, which are all acceptable to the Department.

The applicant modeled the proposed project’s ambient impacts
at the nearest PSD Class I area (Chassahowitzka National Wilderness
Area), located approximately 120 km to the Northwest as well as the
area surrounding the Polk County Site. The MESOPUFF-II model was
used in conjunction with the ISCST2 model, to address impacts in
the PSD Class I area. The methodology used to run the MESOPUFF-II
model is discussed in detail in Section 9.0 of the original
application.

Initial modeling used the SCREEN model. For this model the
receptor grid started at 1000 meters, since this distance
approximates the distance between the proposed sources and the
nearest property 1line. For the refined modeling, discrete
receptors were places at the property boundary. Receptor rings
were placed at distances beginning at 2000 meters; note that for
the 2000 meter ring receptors at 40, 100, 110, 120, 140, 190, 200,
210, 220, 230, 240, and 250 degree radials fell within the property
boundary. Receptor rings were placed at distances of 2000, 2500,
3000, 3500, 4000, 5000, 6000, 7000, 8000, 9000, 10,000, 12,500,
i5,000, 17,500, 20,000, 22,500, 25,000, 27,500, 30,000, 32,500,
35,000, 40,000, 45,000, and 50,000 from the grid center.

For the .ISCST2 model, meteorological data used by the
applicant . .was supplied by the Department in the. form. of hourly
preprocessed National Weather Service (NWS) .data from Tampa,
Florida and. twice-daily upper air .soundings from Ruskin, Florida,
for the five years 1982 through 1986. For the ISCLT2 model, the
applicant used Tampa STAR (STability ARray) data for the same
perlod

The applicant’s proposed maximum annual emissions are
summarized in Table 1. All sources of SO, NOy and TSP associated
with the Polk County Site are considered "increment consuming” in
relation to the PSD Class I and II areas.

C. Analysis of Existing Air Quality

The proposed project will be located in a PSD Class II area
currently classified as attainment for all criteria pollutants,
except PMjig, by both the U.S. Environmental Protection Agency (EPA)
and the Department. "The entire state is unclassified for PMjq.



For each pollutant identified in Table 1 as having a
significant emission rate (with the exception of volatile organic
compounds and sulfuric acid mist), the applicant determined the
highest ‘annual or gquarterly predicted impact or the highest and
second~highest predicted ambient impacts for shorter time periods,
using the ISCST dispersion models. The results of the applicant’s
‘modeling exercise, as well as the Department’s significant impact
levels and de minimis levels are presented in Table 2. Volatile
organic compounds, an ozone precursor, can not be adequately
modeled at present and are addressed in the BACT determination.
Sulfuric ac1d mist was modeled. The results of thls modeling are
presented in Section VI. Air Toxics Analysis.

The applicant’s modeling revealed SO0z, NOz and PMjp as the
only pollutants for which a predicted off-site impact was greater
than the significant impact level.

The applicant was required to establlsh an ambient air
monitoring program for SO;, PMjg and ozone (03) based on a
comparison with the de minimis 1levels established by the
Department. '

D. PSD Increment Analyses (NO5;, TSP and SO03)
i. Class I Area

The Polk Power Station is approximately 120 km from the
nearest PSD Class I area (Chassahowizka National Wilderness
Area). Prior to receiving a PSD permit the applicant must
demonstrate to. the Department that the proposed project will
not "cause or contribute" to an violation of a PSD Class I
increment. The ISCST2 and MESOPUFF-II models were used to
estimate the impacts on the Class I area. The
applicant’s predicted ambient impacts of the proposed project
on the PSD Class I area revealed NO3, PMjg and SO as having
significant impacts (significant as defined by the values
suggested by the National Park Service and the U.S. Fish and
Wildlife Service) . This analysis, including other
increment-consuming sources, revealed that no allowable PSD
Class I 1ncrement was exceeded (Table 3).

ii. Class II Area

The applicant’s significant impact area analysis (Table 2)
identified SO, NO; and PMjg as the only pollutants having an
off-site significant impact. The modeling analysis performed
by the applicant revealed predicted ambient impacts from all
PSD sources including the Polk Power Station to be within the
allowable PSD Class II increments for these pollutants. The
results of analysis are presented in Table 4.



E. AAQS Analysis

Background air quality <concentrations were based on
information contained in the Department’s 1992 air quality data
base and information collected from an on-site air monitoring
station.: : The applicant provided on-site monitoring for S02, PMjig
and ozone during the period 3/91 through 3/92. The background
concentrations are presented in Table 5.

_ The applicant’s maximum predicted SO, NO; and PMjg
concentrations in the vicinity of the Polk Power Station are
presented in Table 5. The maximum concentrations represent the sum
of the applicant’s proposed project impacts, the modeled impacts of-
other nearby sources and the monitored background concentrations.
The sum of these concentrations is below both the federal and state

AAQS. Since the project’s impacts for lead and CO were not
significant, it was not required that other sources of ' these
pollutants be modeled. However, the project’s impacts plus a

background concentration is provided in..Table. 5 for informational
purposes. : :

Ozone cannot be explicitly modeled. However, the Department
has addressed ozone via BACT for volatile organic compounds and
nitrogen oxides. The maximum hourly concentration of ozone
- measured by the applicant’s required pre-construction monitor near
the proposed construction site was below the ambient air quality
standard of .120 ppm for ozone. -

F. Air Toxics Analysis

The applicant’s predicted ambient air guality impact of
various trace metals are contained in Table 6. A comparison of the
predicted impacts versus the Department’s draft "Air Toxics
Guidelines" reveals that .the project’s maximum impacts are less
than the Florida Ambient Reference Concentrations.

G. Additional Impact Analysis

Potential impacts of the proposed project on the vegetation,
soils, and wildlife of the PSD Class I area were examined by the
applicant. The applicant compared maximum concentrations with
values described in the literature as having adverse impacts on the
various vegetation, soils, and/or wildlife near the proposed
facility. Based on this analysis, predicted impacts from - the
proposed facility are not expected to result in any harm or damage
.to the vegetation, soils, and/or wildlife of the PSD Class I area.

In addition to the analysis on impacts to vegetation, soils,
and wildlife, the applicant also examined the impact of the
proposed project on the visibility of the PSD Class I area. 1In
this analysis, the applicant used the VISCREEN computer model which
reported impact values inside the Class I area that were well below



the screening thresholds. Therefore, emissions from this facility
are not expected to cause impairment of visibility in the Class I
area. . ) ‘

Growth-related air quality impacts associated with the
project were examined by the applicant. The analysis addressed
impacts resulting from industrial, commercial and residential
growth in the vicinity of the Polk County Site potentially
associated with the project. The analysis addressed only growth
which would be considered permanent. In the analysis, the
applicant projected a population increase of approximately 310
people, by 2010, into the area. This projected increase represents
.much less than 1 percent of the population of Polk County as
reported in 1990. . The applicant anticipates no air quality impacts
due to associated industrial/commercial growth since existing
infrastructure should be more than adequate to provide the
necessary services. '

The applicant also performed an analysis of impacts on soils
and vegetation, and visibility impairment potential for the region

immediately surrounding the proposed facility. The results of
these analyses suggest that the proposed facility will not have a
~significant adverse impact on soils and  vegetation, or

significantly contribute to any visibility degradation.

The applicant addressed the Department’s stack height policy
(Rule 17-2.270, F.A.C.) by use of the Bowman GEP computer modeling
program .for ~downwash analysis. As designed, the applicant’s
proposed stack heights are within the requirements of the stack
height policy.

IV. Conclusion

Based on the information presented by the applicant .in the
above analysis, the Department has been provided . reasonable
.assurances that the proposed project as described in the applicant
and subject to the conditions of approval proposed herein will not
cause or contribute to any violation of any PSD - increment or
ambient air quality standard.

Note: Subsequent to .the initial analysis, described in this
report, the applicant made some revisions in plant design. The
effects of these changes on air quality were reviewed by the
Department. In general, air quality impacts decreased, with the
single exception of PMjp for the 24-hour averaging period. The
modeled increase in PMjp was minor (approximately 3 ug/m3) and not
considered significant in 'light of the conservative assumptions
used in determining PMjg impacts..

Therefore, the Department has reasonable assurance that the

revised project will not cause or significantly contribute to any
violation of any PSD increment or air quality standard.
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TABLE 1

- TECO POLK POWER STATION
MAXIMUM POTENTIAL ANNUAL EMISSIONS
AND PSD SIGNIFICANCE VALUES

Proposed PSD
Maximum Significant | PSD Review
Em15519ps Emission Required
Pollutant . (TPY) Rate (TPY) (Yes/No)
Carbon Monoxide - 2526 . 100 Yes
Nitrogen Oxides 5250 40 Yes
Sulfur Dioxide 3917 40 Yes
Particulate Matter (PM,,) 917 15 Yes
‘Total Suspended - - 917 : 25 Yes
Particulates (TSP) - 5
Volatile Organic 394 40 Yes
Compounds
Lead 0.6 0.6 Yes
Asbestos. 0.0 : 10 No
Beryllium .03 " 0.0004 Yes
Mercury - 0.5 0.1 - Yes
Vinyl Chloride - 0.0 1 No
Total Fluorides 1.2 3 No
Sulfuric .Acid Mist. 393 7 Yes
Hydrogen. Sulfide 7.1 10 No
Total Reduced Sulfur 7.1 10 - No
Arsenic .52 NA . NA
Cadmium .18 NA : NA
Chromium 1.5 NA . NA

(1) Emissions include the highest annual emission estimates
from the 7F CT, plus other related combustion emissions (e.q.,
thermal oxidizer), plus other associated process and fugitive
emissions, plus four stand-alone CT's in CC mode, plus six
stand-alone CT's in simple-cycle mode.

TPY = Tons per year.
NA = Not Applicable.




TABLE 2

3 TECO POLK POWER STATION
MAXTMUM AIR QUALITY IMPACTS FOR COMPARISON TO THE
SIGNIFICANT IMPACT AND DE MINIMUS AMBIENT LEVELS

Highest,
Second-
Highest Highest Sign. De
Predicted | Predicted | Impact Minimus
: Averaging Inpact Impaq; Leve Leve}
Pollutant Time (pg/m’) (ug/m’) (ug/m’) (ug/m”)
Carbon l1-hour 169.2 168.1 2000 NA
Monoxide 8-hour 67.1 63.3 500 575
Nitrogen _ Annual 1.8 NA 1.0 14
Dioxide
Sulfur 3-hour 68.6 51.7 25 NA
Dioxide 24-hour 19.0 18.1 5 13
oo Annual - 1.6 NA 1 NA
PM,, or 24-hour 29.4 24.6 5 10
TSP - - Annual - 1.5 NA 1 NA
Lead Quarterly .0018 NA NA .1
VOC's Annual 394 TPY NA NA 100 TPY
Beryllium 24-hour .00075 .00069 NA - .001
Mercury 24-hour . .005 . 004 NA .25




PSD CLASS I AREA INCREMENT ANALYSIS

TABLE 3

TECO POLK POWER STATION

Maximum PSD Class I
_ Predicted3 Increment
Pollutant Averaging Time | Impact (ug/m’) (pg/m’)
- 3-hour 12.9 25
Sulfur Dioxide 24-hour 3.8 5
' Annual 0.4 -2
Nitrogen Annual 0.8 2.5
Dioxide
TSP 24-hour 5.7 10
Annual 1.1 5

Note: Maximum short-term values less than annual

concentrations are highest, second-highest values.




TABLE 4

TECO POLK POWER STATION

PSD CLASS II AREA INCREMENT ANALYSIS

Maximum PSD Class II
Predicted3 Increment
Pollutant Averaging Time | Impact (ug/m’) (ug/m”)
: 3-hour 104.0 - 512
Sulfur Dioxide 24-hour 27.0 91
- Annual 0.0 20
Nitrogen Annual 3.3 25
Dioxide
TSP 24-hour 31.8 37
Annual 5.4 19
Notes: Maximum short-term values less than annual

concentrations are highest, second-highest values;

Increment consumption for the annual-average of sulfur
dioxide was negative over the entire receptor grid.




TABLE 5

TECO POLK POWER STATION

AMBIENT ATR QUALITY STANDARDS (AAQS) ANALYSIS

: Modeled Backgrnd. Total ‘Florida
Averaging ImpagF Conc3 Impag; AAQ%
Pollutant Time (ug/m") (ug/m") (pg/m") (ug/m)
Sulfur 3-hour . 616,1 26 " 642.1 1300
Dioxide 24-hour - 213.7 13 226.7 260
Annual 40.4 5 45.4 60
Nitrogen Annual 5.9 19 24.9 1100
Dioxide o
PM,, 24-hour | - 101.5 45.4 | "146.9 150
Annual 15.4 18.4 33.8 50
Lead Quarterly .0018 0.0 .0018 1.5
Carbon l1-hour 168.1 8015 8183.1 40,000
Monoxide 8-hour 63.3 4580 4643.3 10,000

Notes: Maximum short-term values less than annual _
‘concentrations are highest, second-highest values.

‘Sulfur dioxide and PM,, background concentrations
obtained from TECO AQl monitoring station
(3/91 - 3/92).

Nitrogen dioxide background.value obtained from FDER
site 4360-065 located in Hillsborough County (1992).

Carbon monoxide background values 6bﬁained from FDER
site 4360-060 located in Hillsborough County (1992).




TECO POLK POWER STATION
AIR TOXICS IMPACT ANALYSIS

TABLE 6

Florida Ambient

Reference
Averaging Maximum %ppact Concentr?tion
Pollutant Time (kg/m”) (pg/m’)
sulfuric 8-hour 3.76 10
Acid 24-hour 1.64 2.4
Fluorides 1-hour 0.06 25
Mercury 8-hour 0.011 0.1
24-hour "0.0048 0.024
Beryllium Annual 0.00006 0.0004
Arsenic Annual 0.00019 0.0002
Cadmium Annual 0.000126 0.00056
Chromium Annual 0.000062 0.000083




@t orida Department of @
Environmental Protection

Twin Towers Office Building
2600 Blair Stone Road

" Lawton Chiles Virginia 3. Wetherell
Governor ’ Tallahassec, Florida 32399-2400 . Seeretary
PERMITTEE: Permit Number: PA-92-32
Tampa Electric Company : PSD-FL-194
702 North Franklin Street Expiration Date: June 1, 1996
Tampa, Florida 33602 County: Polk

Latitude/Longitude: 27°43’43'"N
: 81°59/23"W
Project: 260 MW Integrated Coal
Gasification Combined
Cycle Combustion Turbine

This permit is issued under the provisions of Chapter 403, Florida
Statutes, and Florida Administrative Code Chapters 17-212 and 17-4.
The above named permittee is hereby authorized to perform the work
or operate the facility shown on the application and approved
drawings, plans, and other documents attached hereto or on file
with the Department and specifically described as follows:

For one 260 MW integrated coal gasification combined cycle (IGCC)
combustion turbine (GE 7F CT or equivalent) with maximum heat input
at 59°F of 1,755 MMBtu/hr (syngas) and 1765 MMBtu/hr (oil) to be
located at the Polk County site near Bowling Green, Florida. The
coal gasification facility will consist of coal receiving, storage
‘and process facilities, air separation unit, gasifier, product gas
cleaning. facilities, acid gas removal wunit, and auxiliary
equipment. The first phase will also. include a 49.5 MMBtu/hr
auxiliary boiler and a 71,450 barrel fuel oil storage tank.

. The source shall be constructed in accordance with the permit

application, plans, documents, amendments and drawings, except as
otherwise noted .in the General and Specific Conditions.

Attachments are listed below:
1. Tampa ElectricVCompany (TECO) application received
July 30, 1992.

2. Department’s letter dated September 22, 1992.
3. TECO’s letter dated April 12, 1993.
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PERMITTEE: ‘ Permit Number &A-Qz -32
Tampa Electric Company P8D-FL-194
' Expiration Date: June 1, 1996

GENERAL CONDITIONS:

1. The terms, conditions, requirements, limitations, and
restrictions set forth in this permit are "Permit Conditions" and
are binding and enforceable pursuant to Sections 403.161, 403.727,
or 403.859 through 403.861, Florida Statutes. The permittee is
placed on notice that the Department will review this permit
periodically and may initiate enforcement action for any violation
" of these conditions.

2. This = permit is valid only for the specific processes and
operations . .applied for and indicated in the approved drawings or
exhibits. = Any unauthorized deviation from the approved drawings,
exhibits, specifications, or conditions of this permlt may
constitute grounds for revocation and enforcement action by the
Department. :

3. As provided in Subsections 403.087(6) and 403.722(5), Florida
Statutes, the issuance of this permit does not convey any vested
rights or any exclusive privileges. Neither does it authorize any
injury to public or private property or any invasion of personal
rights, nor any infringement of federal, state or 1local laws or
regulations. This permit is not a waiver of or approval of any
other Department permit that may be required for other aspects of
the total project which are not addressed in the permit.

4. This permit conveys no title to 1land or water, does not
constitute State recognition or acknowledgement of title, and does
not constitute authority for the use of submerged lands unless
“herein provided and the necessary title or leasehold interests have
been obtained from the State. Only the Trustees of the Internal
Improvement Trust Fund may express State opinion ‘as to title.

5. This permit does not relieve the permittee from liability for
harm or ‘injury to human health or welfare, animal, or plant life, .
or property caused by the construction or operation of this
permitted source, or from penalties therefore; nor does it allow
the permittee to cause pollution in contravention of Florida
Statutes and Department rules, unless specifically authorized by an
order from the Department.

6. The permittee shall properly operate and maintain the facility
and systems of treatment and control (and related appurtenances)
that are installed or used by the permittee to achieve compliance
with the conditions of this permit, as required by Department
rules. This provision includes the operation of backup or
auxiliary facilities or similar systems when necessary to achieve
compliance with the conditions of the permit and when required by
Department rules.
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PERMITTEE: : . Permit Number ‘PA-92-32
Tampa Electric Company PSD-FL-194
Expiration Date: June 1, 1996

[

GENERAL CONDITIONS:

7. The permittee, by accepting this permit, specifically agrees to
allow authorized Department personnel, upon presentation of
credentials or other documents as may be required by law and at a
reasonable time, access to the premises, where the permitted
activity is located or conducted to:

a. Have access to and copy any records that must be kept under
the conditions of the permit;

b. Inspect the facility, equipment, practices, or operations
regulated or required under this permit; and

c. Sample or monitor any substances or parameters at any
location reasonably necessary to assure compliance with this
permit or.Department rules.

Reasonable time may depend on the nature of the concern being
investigated.

8. If, for any reason, the permittee does not comply with or w111

- be unable to comply with any condition or limitation specified in

this permit, the permittee shall immediately prov1de the Department
with the following information: ,

a. A description of and cause of non-compliance; and

b. The period of noncompliance, including dates and times; or,
if not corrected, the anticipated time the non-compliance is
expected to continue, and steps being taken to reduce,
eliminate, and prevent recurrence of the non-compliance..

The permittee shall be responsible for any and.all damages
which may. result and may be subject to enforcement action by the

‘Department for penalties or for revocation of this permit.

9. In accepting this permit, the permittee understands and agrees
that all records, notes, monitoring data and other information

relating to the construction or operation of this permitted source

which are submitted to the Department may be used by the Department
as evidence in any enforcement case involving the permitted source
arising under the Florida Statutes or Department rules, except
where such use is prescribed by Sections 403.73 and 403.111,
Florida Statutes. Such evidence shall only be used to the extent
it is consistent with the Florida Rules of Civil Procedure and
appropriate evidentiary rules.
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' PERMITTEE: ® permit Numver fpa-s2-32
Tampa Electric Company _ : P8D-FL-194
Expiration Date: June 1, 1996

GENERAL. CONDITIONS:

10. The permittee agrees to comply with changes in Department
rules and. Florida Statutes after a reasonable time for compliance,
provided, however, the permittee does not waive any other rights
granted by Florida Statutes or Department rules.

11. This permit is transferable only upon Department approval in
accordance with Florida Administrative Code Rules 17-4.120 and
17-730.300, F.A.C., as applicable. The permittee shall be liable
for any non-compllance of the permitted activity until the transfer
is approved by the Department.

12. This pex riit or a copy thereof shnall be kept at the work site
of the permitted activity.

13. This.permit also constitutes:

(X) Determination of Best Available Control Technology
(BACT)

(X) Determination of Prevention of Significant
Deterioration (PSD)

(X) Compliance with New Source Performance Standards
(NSPS)

14. The permittee shall comply with the following:

a. Upon request, the permittee shall furnish all records and

, plans required under Department.rules. . During enforcement

actions, the retention period for all records will be

extended automatically unless otherwise stipulated by the
Department. ;

b. The.permittee shall hold at the facility or .other location

designated. by this permit records of all monitoring —

~information (including all calibration and maintenance

records and  all original strip chart recordings for
continuous monitoring instrumentation) required by  the
permit, copies of all reports required by this permit, and
records of all data used to complete the application for
this permit. These materials shall be retained at 1least
three years from the date of the sample, measurement,
report, or application wunless otherwise specified by
Department rule.
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' PERMITTEE: 9 Permit Number .PA-92 -32
Tampa Electric Compdny PSD-FL-194

Expiration Date: June 1, 1996

GENERAL CONDITIONS:
c. Records of monitoring information shall include:

- the date, exact place, and time of sampling or

measurements;
- the person responsible for performing the sampling or
measurements;

- the dates analyses were performed;

'— the person responsible for performing the analyses;
- the analytical techniques or methods used; and

- the results of such analyses.

15. When requested by the Departmeni, the permittee shall within a
reasonable time furnish any information required by law which is
needed to determine compliance with the permit. If the permittee
becomes :aware that relevant facts were not submitted or were
incorrect in the permit application or in any report to the
Department, such facts or information shall be corrected promptly.

SPECIFIC CONDITIONS:
A. Operation and Construction

The construction and operation of Polk Power Station (Project)
shall be in accordance with all applicable provisions of Chapter
17, F.A.C. The following emission limitations reflect final BACT
determinations for Phase I (integrated gasification, combined cycle
(IGCC) combustion turbine and auxiliary equipment) of the project
fired with syngas or fuel o0il.- BACT determinations for the
remaining phases will be made wupon review of supplemental
applications. In addition to the foregoing, the Project shall
- comply with the following conditions of certification as indicated.

B. Heat Input

The maximum heat input to the IGCC combustion turbine (CT)
shall neither exceed 1,755 MMBtu/hr while firing syngas, nor 1765
MMBtu/hr while firing No. 2 fuel o0il at an ambient temperature of
590 F. Heat input may vary depending on ambient conditions and the
CT characteristics. Manufacturer’s curves for the heat input
correction to other temperatures shall be provided to DEP for
review 120 days after the siting board approval of the site
certification. Subject to approval by the Department, the
manufacturer’s curve may be used to establish heat input rates over
a range of temperature for the purpose of compliance
determination.
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' PERMITTEE: . . Permit Number ‘PA-92-32
Tampa Electric Company PSD-FL-194
Expiration Date: June 1, 1996

SPECIFIC CONDITIONS:
C. Hours .of Operation

The IGCC unit in Phase I may operate continuously, i.e., 8,760
hrs/year.

D. Fuel

Only syngas and low sulfur fuel oil shall be fired in the IGCC
combusticri-turbine. Only low suifur fuel oil shall be fired in the
auxiliary boiler. The maximum sulfur content of the low sulfur
fuel o0il shall not exceed 0.05 percent, by weight.

E. Auxiliary Boiler

The maximum heat input to the auxiliary boiler shall not
exceed 49.5 MMBtu/hr when firing No. 2 fuel o0il with 0.05 percent
maximum sulfur content (by weight). All fuel consumption must be"
continuously measured and recorded for the auxiliary boiler.

F. Fuel Consumption

The maximum coal input to the coal gas1f1catlon plant shall
not exceed 2,325 tons per day, on a dry basis.

G. Fugitive Dust

Fugitive dust emissions during the construction period shall
be minimized by ‘covering or watering dust generation areas.
Particulate emissions from the coal handling shall be controlled by
enclosing all conveyors and conveyor transfer points (except those
directly .associated ‘with the coal stacker/reclaimer for which an
enclosure is operationally infeasible). Fugitive emissions. shall
~be tested as specified in Specific Condition No. J. Inactive coal
storage piles shall be shaped, compacted, and oriented to minimize
wind erosion. Water sprays or chemical wetting agents and
stabilizers shall be applied to uncovered storage piles, roads,
handling equipment, etc. during dry periods and, as necessary, to
all facilities to maintain an opacity of less than or equal to five
percent. When adding, moving or removing coal from the coal pile,
an opacity of 20 percent is allowed.
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' PERMITTEE: ® '~ permit Number {fea-s2-32
Tampa Electric Company _ PSD-FL-194
Expiration Date: June 1, 1996

SPECIFIC CONDITIONS:

H. Emission Limits

1. The maximum allowable emissions from the IGCC combustion
turbine, when firing syngas and low sulfur fuel oil, in accordance
with the BACT determination, shall not exceed the following:

EMISSIONS LIMITATIONS -~ 7F CT

POLLUTANT - Post Demonstration Period
FUEL BASIS& LB/HR* : TPYD
NOx 0il 42 . ppmvd** 311 ’ N/A
&yhgas 25 ppmvd 222.5 1,044
voce Gil 0.028 1b/MMBtu . : 32 N/A
Syngas 0.0017 1b/MMBtu . 3 . 38.5
co - 0il 40 ppmvd 99 N/A
Syngas 25 ppmvd _ 98 430.1
PM/PM109 0il 0.009 lb/MMBtu 17 ' N/a
Syngas 0.013 1lb/MMBtu 17 , 74.5
Pb 0il 5.30E-5 1lb/MMBtu ; 0.101 : N/A
Syngas 2.41E-6 1b/MMBtu 0.0035 0.067
509 0il 0.048 1b/MMBtu . ; . 92.2 N/A
Syngas 0.17 1b/MMBtu 357 R 1563.7
Visible Emissions Syngas 10 percent opacity
Oil 20 percent opacity
~ _ :
(*) Emission limitations in lbs/hr are 30-day rolling averages. "Pollutant

emission rates may vary depending on ambient conditions and the CT
characteristics. Manufacturer’s curves for the emission rate correction to
other temperatures at different loads shall be provided to DEP for review 120
days after the siting board approval of the site certification. Subject to
approval by the Department, the manufacturer‘’s curve may be used to establish
pollutant emission rates over a range of temperature for the purpose of
compliance determination.™ '

(**) The emission limit for NOy is adjusted as follows for higher

fuel bound nitrogen contents up to a maximum of 0.030 percent
by weight:
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' PERMITTEE: Q | Permit Number.PA-92 -32
mpany -

Tampa Electric Co

PSD~-FL-194
Expiration Date: June 1, 1396

S8PECIFIC CONDITIONS:

(a)

(b)

FUEL BOUND NITROGEN ) NOyxy EMISSION LEVELS

(% by weight) (ppmvd @ 15% 05)

0.015 or less 42 .
- 0.020 - : 44

0.025 46

0.030 48

usina the fermula STD = 0. 0042 < F 'where:

STD = allowable NOy emissions (% by volume at
i%% 09 and on a dry kasis).

F = NOyx emission allowanze for ¥BN defined by
the following table: .

FUEL BOUND NITROGEN

(% by weight) F (NOy % BY VOLUME)
0 < N <. 0.015 0
0.015 < N < 0.03 0.04 (N-0.015)
N = nitrogen content of the fuel (% by weight).

NOy emissions are preliminary for the fuel oil specified in
Specific Condition XIII.C of Conditions of Certification. - The
permittee shall submit fuel bound nitrogen content data for the
low sulfur fuel o0il prior to commercial operation to the Bureau
of Air Regulation in Tallahassee, and on each occasion that
fuel o0il is transferred to the storage tanks from any other
source to the Southwest District office in Tampa. The % FBN
(2) following each delivery of fuel shall .be determined by the
following equation:

x(Y) + m(n) = (x+m) (2) | \
where x = amount fuel in storage tank

% FBN in storage tank

amount fuel added

% FBN of fuel added

% FBN of composite

NS EHN
W ni

Syngas lb/MMBtu values based on heat input (HHV) to coal
gasifier and includes emissions from H3S504 plant thermal
oxidizer. Pollutant concentrations in ppmvd are corrected to

'15% oxygen.

Annual emission limits (TPY) based on 10 percent annual
capacity factor firing fuel oil. ;

Load (%) x hours of operation < 876 for fuel oil.
100 .
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/ot ‘ A
PERMITTEE: g‘ ~ pernit Number {fJpa-92-32
Tampa Electric Com Y PSD-FL~-194

Expiration Date: June 1, 1996
SPECIFIC. CONDITIONS:
(c) Exclusive of background concentrations.
(d) Excluding suifﬁric acid ﬁiSt.
2. The maximum allowable emissions from the IGCC combustion
turbine, when firing syngas and No. 2 fuel oil during the two year

demonstration period, shall not exceed the following:

EMISSIONS LIMITATIONS

' . 7FCT
POLLUTANT FUEL : LB/HR#* TPY2
NOy, 0il 311 A ' N/A
Syngas ' 664.2 2,908.3
_ voch o 0il 32 ) N/A
. Syngas 3 38.5
6{0) 0il 99 N/A
.~ Syngas . 99 - 430.1
PM/PMj0C" 0il - 17 N/A
o Syngas 17 . 74.5
Pb s 0il 0.101 N/A
Syngas 0.023 e 0.13
S0 - 0il o 92.2 N/A
syngas ] - 518 2,269
Visible Emissions . Syngas 10 percent opacity
0il 20 percent opacity -
(*) Em1551on limitations in lbs/hr are 30-day rolling

averages.

(a) Annual emission limits (TPY) based on 10-percent annual
capacity factor firing No. 2 fuel oil.

Load (%) X hours of operation < 876 for oil.
100

(b) Exclusive of background concentrations.

(c) Excluding sulfuric acid mist.
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' PERMITTEE: g Permit Number .PA-sz -32
Tampa Electric Com Y PSD-FL-194
. Exp;ratlon Date: June 1, 1996

SPECIFIC CONDITIONS:

3. The following allowable turbine emissions, were determinad
by BACT, and are also tabulated for PSD and inventory purposes:

ALLOWABLE EMISSIONS

IGCC IGCC

POST DEMONSTRATION 2-YEAR DEMONSTRATION
POLLUTANT FUEL LB/HR TPYAa LB/HR TpYP
Sulfuvic Acid® -Syngas 55 241 - 55 241
Inorganic - - Syngas 0.0006 0.019 ’ 0.08 0.35
Arsenié ,
Beryllium - - Syngas 0.0001 0.0029 0.0001 0.0029
| Mercury - - .- Syngas.  0.0034  0.017 .. 0.025  0.11

(a) Based on baseload‘operatlons firing syngas, with emission rates
equivalent to 100 percent CGCU operations; up to 10 percent annual
capacity factor firing fuel oil.

(b) Based on baseload operatlons firing syngas, with a maximum of 8760
hrs/yr of HGCU operatlons, up to 10 percent annual capacity factor
firing fuel oil..

(c) Sulfuric acid mist emissions assume a maximum of 0.05 percent
sulfur in the .fuel oil.

4. Excess emissions from the turbine resulting from startup,
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 spec1f1cally
authorized by the Department for a longer duration. Best operating
practices shall be documented in writing and a copy submitted to
the Department along with the initial compliance test data. The
document may be updated as needed with all updates submitted to the
Department within thirty (30) days of implementation and shall
include time limitations on excess emissions caused by turbine
startup. .

5. After the demonstration period, permittee shall operate the
combustion turbine to achieve the lowest possible NOy emission
limit but shall not exceed 25 ppmvd corrected to 15% oxygen and ISO
conditions. :
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" PERMITTEE: Permit Number.PA-92 -32
Tampa Electric Compdny PSD-FL-194
- Expiration Date: June 1, 1996

QPECIFIC CONDITIONS:

6. The .combustior turbine will be operated for 12-18 months
after the demonstration period (estimated to be from Mid 1998 until
December -31, 1999). During that period NOy emission testing will
be performed on the turbine at a regular interval of every 2
months. — The Department shall be provided with a test protocol
including ‘a time schedule 15 days prior to the initial test. The
permittee will provide the Department the emission test results 30
days after the test is performed. These results are not for
compliance. purposes. - The Department shali be notified and tﬁe
reasons:provided if.a scheduled test is delayed or canceled.

7. ©One month after the test period ends (estimated to be by
February 2000), the permittee will submit to the Department a NOy
recommanded BACT Determination as if it were a new source using the
data gathered--on this facility, 'other similar facilities and the
manufacturer’s research. The Department will make a determination
on the BACT for NOy only and adjust the NOy emission limits
accordingly.

I. Auxiliary Boiler Operation

_ Operation of the auxiliary boiler shall be limited to a maximum
of 1,000 hours per year and only during periods of startup and
shutdown of the IGCC unit, or when steam from the IGCC unit’s heat
recovery steam generator is unavailable. The following emission
limitations shall apply:

1. NOy - emissions shall not exceed 0.16 1lbs/MMBtu for oil
firing.

2. Sulfur dioxide emissions shall be 1limited by firing low
. sulfur fuel oil with a maximum sulfur content of 0.05 percent by
weight. :

3. Visible emissions shall not exceed 20 percent opacity
(except for one six-minute period per hour during which opacity
shall not exceed 27 percent), while burning low sulfur fuel oil.

J. .Performance Testing

Initial (I) compliance tests shall be performed on the turbine
using both fuels and on the auxiliary boiler using fuel oil. The
stack test for the turbine and the auxiliary boiler shall be
performed with the sources operating at capacity (maximum heat rate
input for the tested operating temperature). Capacity is defined
as 90 - 100 percent of rated capacity. If it 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
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' PERMITTEE: ’n Permit Number .m-sz -32
Tampa Electric Com Y PSD-FL-194
Explratlon Date: June 1, 1996

SPECIFIC CONDITIONS:

more than fifteen 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 the turbine and the auxiliary boiler with the
fuel(s) used for more than 400 hours in the preceding 12-month
period. Tests for the applicable emission limitations shall be
conducted using EPA reference methods in accordance with 40 CFR 60,
Appendix A, as adopted by reference in Rule 17-297, F.A.C., and the
reguirenients of 40 CFR 75:

1.  Combustion Turbine

a. Reference Method 5B for PM (I, A, for oil
only).

b. Reference Method 8 for sulfuric acid mist (I,
for o0il only). :

c. | Reference Method 9 for VE (I, A).

d. Reference Method 10 for CO (I, A).

e. Reference Method 20 for NOy (I, A).

f. Reference Method 18 for VOC (I, A).

g. Trace elements of Lead (Pb), Beryllium (Be)
and Arsenic (As) shall be tested (I, for oil only) using Emission
Measurement Technical Information Center (EMTIC) Interim Test
Methods. As an alternative, Method 104 for Beryllium (Be) may be
used; or Be and Pb may be determined from fuel analy51s using
either Method 7090 or 7091, and sample extraction using Method 3040
as described in the EPA SOlld waste regulations SW 846.

h. ASTM D 2880-71 (or equivalent) for sulfur content
of distillate o0il (I,A). : :

i. ASTM D 1072f80, D 3031-81, D 4084-82, or D 3246-81
for sulfur content of natural gas (I, and A if deemed necessary by
DEP) .

j. Reference Method 22 for fugitive emissions (I,a).
2. Auxiliary Boiler
| a. Referénce Method 9 of VE (I,A).
b. ASTM D 2880-71 (or equivalent) for sulfur content

of distillate o0il (I,A).
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PERMITTEE: ’ Permit Number .PA-92 =32
Tampa Electric Company PSD-FL-194
' : Expiration Date: June 1, 1996

S8PECIFIC CONDITIONS:

: c. Reference Methods 7, 7A, 7C, 7D, or 7E for NOy
(I,A). S '

Other DEP approved methods may be used for compllance
testing after prior departmental approval.

K. sSulfur Content of Fuel

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 by testing for
sulfur content of the fuel o0il in the storage tanks once per day
when firing ©0il. Testing for fuel oil heating value, shall also be
conducted on the same schedule.

L. Monitoring Requirements

A continuous emission monitoring system (CEMS) shall be
installed, operated, and maintained in accordance with 40 CFR 60,
Appendix F, for the combined cycle unit to monitor nitrogen oxides
and a diluent gas (COp or 0O3). The applicant shall request that
this condition of certification be amended to reflect the Federal
Acid Rain Program requirements of 40 CFR 75 when those requlrements
become effective within the state.

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

2. CEMS data shall be recorded and reported in accordance
with Chapter 17-297.500, F.A.C., 40 CFR 60 and 40 CFR 75. The
record shall include periods of startup, shutdown, and malfunction.

3. A malfunction means any sudden and unavoidable failure of
alr pollution control equipment or process equipment to operate in
a normal or usual manner. Failures that are caused entirely or in
part by poor maintenance, careless operation or any . other
preventable upset condition or preventable equipment breakdown
shall not be considered malfunctions.

4. The procedures under 40 CFR 60.13 shall be followed for
installation, evaluation, and operation of all CEMS.

5. For purposes of the reports required under this permit,
excess emissions are defined as any calculated average emission
concentration, as determined pursuant to Specific Condition No.
H.4. herein, which exceeds the applicable emission 1limits in
Condition No. 1. '
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' PERMITTEE: () permit Number {pa-s2-32
Tampa Electric Company PSD~-FL-194
Expiration Date: June 1, 1996

SPECIFIC CONDITIONS:
M. Notification, Reporting and Recordkeeping

To determine compliance with the syngas and fuel o0il firing
heat input limitation, the permittee shall maintain daily records
of syngas and fuel oil consumption for the turbine and the heating
value for each fuel. All records shall be maintained for a minimum
of two years after the date of each record and shall be made
available to representatives of the Department upon request.

N. Applicable Requirements

The preoject shall comply witih all the applicable requirements
of Chapters 17-209 through 17-297, F.A.C., and 40 CFR 60 Subparts A
and GG. The requirements shall include:

1. 40 CFR 60.7(a) (1) - By postmarking or delivering
notification of the start of construction no more than 30 days
after such date.

2. 40 CFR 60.7(a)(2) = By postmarking or delivering
notification of the ant1c1pated date of the initial startup of each
turbine .and the auxiliary boiler not more than 60 days nor less
than 30 days prior to such date.

3. 40 CFR 60.7(a)(3) - By postmarking or delivering
notification of the actual startup of each turbine and the
auxiliary boiler within 15 days of such date.

4. 40 CFR..60.7(a)(5) - By postmarking or delivering
notification of the date for demonstrating the CEMSs performance,
no less than 30 days prior to such date.

5. 40 CFR 60.7(a)(6) - By postmarking or delivering
notification of the anticipated date for conducting the opacity
observations no less than 30 days prior to such date.

6. 40 CFR 60.7(b) - By initiating a recordkeeping system to
record the occurrence and duration of any startup, shutdown or
malfunction of a turbine and the auxiliary boiler, of the air
pollution control equipment, and when the CEMS is.inoperable.

7. 40 CFR 60.7(c) - By postmarking or delivering a quarterly
excess emissions and monitoring system performance report within 30
days of the end of each calendar quarter. This report shall
contain the information specified in 40 CFR 60.7(c) and (d).

8. 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 startup
of each turbine and the auxiliary boiler.
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PERMITTEE: Permit Number .PA-92 -32
Tampa Electric Com Y PSD~FL-194

Expiration Date: June 1, 1996

SPECIFIC CONDITIONS:

9. 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,

10. 17-297.345 - By providing stack sampling facilities for
the combustion turbine and the auxiliary boiler.

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

0. Submission of Reports

The following ‘information shall be submitted to the
Department’s Bureau of .Air Regulatlon within 12 months of issuance
of this permit:

1. Description of the final selection of the turbine and the
auxiliary boiler to be installed at the facility. Descriptions
shall include the specific make and model numbers, any changes 1n
the proposed method of operation, fuels, emissions or equlpment.

2. Description of the CEMS selected. Description shall
include the type of sensors, the manufacturer and model number of
the equipment.

3. If construction has not commenced within 18 months .of
issuance of this permit, then the permittee 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)]. Units to be constructed or
modified in later phases. of the project will be reviewed and
limitations revisited under the supplementary review process of the
Power Plant Siting Act.

P. Protocols

The following protocols shall be submitted to the Department’s
Air Program, within the Southwest District office, for approval:

1. CEMS Protocol - Within 60 days of 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 Department shall approve the protocol
provided that the system and the protocol meet the reguirements of
40 CFR 60.13, 60.334, Appendix B and Appendix F. This condition of
certification shall be amended to reflect the Federal Acid Rain
Program requirements of 40 CFR 75 when those requirements become
effective within the State.
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'PERMITTEE: Permit Number &A-sz -32
Tampa Electric Compdny PSD-FL-194
' Expiration Date: June 1, 1996

SPECIFIC. CONDITIONS:

2. Performance Test Protocol - At least 90 days prior to
conducting the initial ‘performance tests required by this permit,
the permittee 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 thie requirements of this permit.

Q. Modifications

The permittee shall give written notification to the Department
when there is any modification to this facility. This notice shall
be submitted sufficiently in advance of any critical date involved
to allow sufficient time for review, discussion, and revision of
plans, if necessary. Such notice shall include, but not be limited
to, information describing the precise nature of the change;
modifications to any emission control system; production capacity
of the facility before and after the change; and the anticipated
completion date of the change.

Issued this ] " day
of , 1993

STATE OF FLORIDA DEPARTMENT
OF ENVIRONMENTAL PROTECTION

Virginia B. Wetherell, Secretary
Department of Env1ronmental
Protection
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Best Avallable Control Technology (BACT) Determination
Tampa Electric Company
Polk County
PSD-FL~194
PA-92-32

The épplicant is proposing to construct, in phases, a 1,150 MW

" power plant in Polk County. '~ The proposed facilities will be known

as the Tampa Electric Company Polk Power Station. The first phase
will consist of an Integrated Coal Gasification Combined Cycle
(IGCC) unit with heat recovery steam generator (HRSG) and steam
turbine (ST) for a nominal net 260 MW IGCC unit. The coal-fueled
advanced CT will be capable of baseload operations (i.e., 100
percent capacity factor) on syngas, while retaining the option to
fire fwel oil as backup (maximum 10 percent capacity factor).

Units proposed to be added at Polk Power Station include two
combined cycle (CC) units totaling 440 MW (nominal) and six simple
cycle (SC)-CTs totaling 450 MW (nominal). All of these units will
be fired with natural gas as the primary fuel and No. 2 fuel oil as
backup. The phased schedule for construction and operation of the
proposed generating units at the Polk Power Station is presented in
Table 1. :

-

Table 1

Proposed Schedule for Construction and Operation of Generating Units
for ultimate capacity at the Polk Power Station Site

Start : Completion/
Activity/Unit .. S ' . . Construction .. " In-Service
Advanced CT, CG & HRSG/ST First Half 1994 .July 1995
for 260-MW IGCC unlta-
75-MW CT S April 1998 January 1999
75-MW CT April 1999 January 2000
HRSG/ST for conversion of two 75-MW April 2000 January 2001
CTs for 220-MW CC unit _ '
75-MW CT April 2001 January 2002
220-MW CC h April 2001 January 2003
75-MW CT ) April 2005 January 2006
75-MW CT ' April 2006 January 2007
75-MW CT : April 2007 - January 2008
75-MW CT _ : _ April 2008 January 2009
75-MW CT - April 2009 January 2010

a - 220 MW when fired on fuel o0il and operated in CC mode.
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PA-92-32
Page 2

. BiieP>Tampa Electri bCompany ‘

The IGCC unit will be supported in part through funding from
the U.S. Department of Energy (DOE) under the Clean Coal Technology
Demonstration Program. Under the program, the IGCC unit will be
used to demonstrate the integration of coal gasification (CG) and
CC technologies and to demonstrate a more efficient method for
removal of sulfur from syngas. The new cleanup technology is
called hot gas clean up (HGCU). Conventional methods for sulfur
removal for IGCC units require that the gas be cooled prior to
cleaning, called cold gas cleanup (CGCU), and then reheated. By
comparison, the HGCU technology efficiently cleans the gas at high
temperatures, thereby increasing the overall plant efficiency.
Under the agreement with DOE, Tampa Electric Company will
demronstrate the HGCU systém for a 2-year period.

The projected maximum tonnage of regulated air pollutants

- .emitted from the proposed facility based on a 100 percent capacity

factor and 8,760 hours per year are shown in Table 2. A simplified
flow chart for the operation of the IGCC systems at the site is '
attached (Figures 1 - 3).

Table 2

Projected Maximum Annual Emissions (tpy)
for ultimate site capacity

Pol lutant T lecca |+ ceb + sce = Total Significance
Rate (tpy)

PM (TSP) w9 260 26 905 25

PM (PM10) 399 260 26 905 15

s0p 2469 720 654 3843 40

NOy 2923 1308 1014 5245 40

co 453 1092 o78 2523 100

voc 45 180 168 393 40

Pb 0.15 0.28 0.17 0.6 0.6

HoS0, 261 80 72 393 7

Fluorides 0.92 0.17 0.10 1.2 3

Hg 0.12 0.21 0.19 0.5 0.1

Be 0.007 0.013 0.008 0.03 0.0004

Total reduced
sul fur
(including HpS)

6.2

6.2

10
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BACT-Tampa Electr iiCompany .

IGCC emissions include the highest annual emissions estimates from the 7F CT (based on the larger of 100
percent CGCU or 50/50 CGCU/HGCU), plus related combustion emissions (e.g., thermal oxidizer), plus other
associated process and fugitive emissions (PM, CO, VOC, and H3S).

CC emissions represent the totals for four stand-alone CTs in CC mode.

SC emission represent the totals for six stand-alone CTs in simple cycle mode.

The proposed facility will also include one 49.5 MMBtu/hr
auxiliary boiler fired with low sulfur (0.05% or less by weight)
distillate fuel o0il. The auxiliary koiler will operate only during
startup and shutdown of the IGCC unit, or when steam from the IGCC
unit’s HRSG is unavailable. The auxiliary boiler will operate a.
maximum of 1,000 hours per year. o :

The coal gasification facility will serve as a source of medium
Btu, low sulfur (0.07% or less, by weight, sulfur bearing
compounds) coal-derived gas. The coal used in the gasification
facility will have a maximum sulfur content of 3.05% and have a
minimum heating value of approximately 11,035 Btu/lb. The coal
gasification plant will consist of coal receiving, storage and
process facilities, air separation unit, gasifier, product gas
cleaning facilities, acid gas removal unit, and auxiliary
equipment. The coal gasification unit will have two stacks, one
flare stack used during startup, shutdown and emergency conditions
and one thermal oxidation unit stack which will be used
continuously. T

The applicant has indicated the maximum tonnage of regulated
air pollutants emitted from the IGCC unit CT during the initial
phase, demonstration and post demonstration periods to be as shown
in Table 3. : ' .

Table 3

Maximum Annual Emissions from IGCC Unit CT for Various Operating Configurations

Pollutant Demonstration Post-Demonstration
Period (tpy)@ Period (tpy)P

¢ 7%.5 74.5

$0; : 2,269 1,564

NOy ' 2,908 1,044

co 430 430

voc 38.5 38.5



BACT-Tampa Electri‘ompany .

- PSD-FL-194
PA-92-32
Page 4
HpSO, ' 261 . 2641
Pb - 0.13 0.067
" Fluorides . 0.92 o © 0092
Hg _ 0.11 0.017
Be - 0.0029 0.0029

a - Based on baseload operations firing syngas, with a maximum of 8,760 hr/yr utilization of HGCU and up to
10 percent annual capacity factor firing fuel oil. ) )
"b - ‘Based on baseload operations firing syngas, with emission rates equivalent to 100 percent CGCU operations; up
to 10 percent annual capacity factor firing fuel oil.
¢ - Excluding sulfuric acid mist.

Florida Administrative Code Rule 17-212.400 requires a BACT
review for all regulated pollutants emitted in an amount equal to
or greater than the significant emission rates listed in Table 1.

Date of Receipt of A BACT Application

September 21, 1992

BACT Determination Requested by the Applicant
Combined -Cycle Units

Pollutant o Determination

" NOy ' ~ 9 ppmvd (NG)
. 25 ppmvd (Syngas firing)
42 ppmvd (No. 2 fuel oil firing)

S05 Firing of NG or Syngas
Fuel o0il with a maximum sulfur content of
0.05 % by weight, 0.048 1b/MMBtu

Cco Combustion control
25 pprnvd (NG)
40 ppmvd (No. 2 fuel oil firing)
25 ppmvd (Syngas firing) ’

voC ‘ Combustion control
7 ppmvd (NG) _
7 ppmvd (No. 2 fuel oil firing)
1 ppmvd (Syngas firing)
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Particulates Good combustion, and type of fuels fired
Pb : Good combustion, and type of fuels fired
Hp S04 ' Firing of NG, Syngas

_ and No. 2 fuel oil

Be - Firing of NG, Syngas and No. 2 fuel oil
AS ' Firing of NG, Syngas and No. 2 fuel oil

Coal Gasification Plant

Raw Product Gas

Pollutant .- - Control Technology
Sulfur Acid Gas Removal (95.6%)
Particulates’ Water scrubbing

The raw product gas is fired in the combined cycle combustion
turbine units and emissions of product gas are included 'in the BACT
_determlnatlon for those units.

CG Emission (Thermal Oxidizer)

Pollutant Control Technolbqv
S02 o Fuel oil firing with a sulfur content not to
exceed 0.05% by weight. (45.3 1lb/hr)

NOy Combustion controls -

co Combustion controls

Pb | Efficient Operation

HySOy4 Efficient Operation

Mercury Efficient Operation

Beryllium Efficient Operation

Inorganic Arsenic Efficient Operation



PSD-FL-194
PA-92-32
Page 6

- .BACT-Tampa Electri‘ompany

Fugitivé Dust Source
Coal Unloading

Conveyers and Transfer Points
(Coal, Slag)

Coal &tcrage and
Reclaiming

Fuel 0il Storage

‘NOy

SO2

CoO
voc
Particulates

Pb
Mercury
Beryllium .

Inorganic Arsenic

Materials Handlinq_and Storage

Control Technoloqgy

Enclosed - including a Collection

System

Transfer points enclosed
with Collecticn
System. Conveyers enclosed

Crusting Agent Application
Wet Suppression Systems or
Crusting Agents

Surfactant Applicationl. '

Bottom Loaded/Submerged Filling

Auxiliary Boiler

Low NOx Burners and Combustion
Controls, limited operation2?
(0.159 1b/MMBtu)

Fuel o0il firing with a sulfur
content not to exceed 0.05 % by
weight, and limited ‘operation
(0.053 1b/MMBtu)

Combustion Controls (0.087
1b/MMBtu)

Combustion Controls
1b/MMBtu)

(0.0485.
Combustion Controls (0.061
1b/MMBtu)

Combustion Controls
Combustion Controls
Combustion Controls

Combustion Controls

1 - Total Coal Handling Sources PM Emissions are 11.2 tpy
2 - Maximum of 1000 hours of operation per year
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Annual pollutant emissions are shown in Table 1 for all
sources. Pollutant emission rates are listed in the section
entitled "BACT Determination by DEP".

Flare Stacks

This source did not propose a BACT since its operation is
expected to be infrequent (startup and shutdown, and emergencies).

BACT Determination Procedure

~ In accordance with Florida Administrative Code Chapter 17-296,
Stationary Sources - Emission Standards, this BACT determination is
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. 1In
addition, the regulations state that in making the BACT
determination the Department shall give consideration to:

(a) Any Environmental Protection Agency determination of Best
Available Control Technology pursuant to Section 169, and
any emission limitation contained in 40 CFR Part 60
(Standards of Performance for New Stationary Sources) or
40 CFR Part 61 (National Emission Standards for Hazardous
Air Pollutants).

(b)- All scientific, engineering, and technical material and
other information available to the Department.

(c) The emission limiting standards or BACT determlnatlons of
any other state,

(d) The social and economic impact of the application of such
technology.

The EPA currently stresses that BACT should be determined using
the "top-down" approach. The first step in this approach is to
determine for the emission source in question the most stringent
control available for a similar or identical source or source
category. If it is shown that this level of control is technically
or economically infeasible for the source in question, then the
next most stringent level of control is determined and similarly
evaluated. This process continues until the BACT level under
consideration cannot be eliminated by any substantial or unique
technical, environmental, or economic objections.
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. The air pollutant emissions from combined cycle power plants
and coal fired power plants can be grouped into categories based
upon what control equipment and technlques are available to control
emissions from these facilities. Using this approach, the
emissions can be classified as follows:

‘0o Combustion Products (Particulates and Heavy Metals).
Controlled generally by good combustion of clean fuels
and/or fabric filters.

o Products of Incomplete Combustion (CO, VOC, Toxic Organic
Compounds). Control is largely achieved by proper
combustion techniques.

o Acid Gases (SOx, NOx, HCL, Fl). Controlled generally by
gaseous control devices.

Grouping the pollutants in this manner facilitates the BACT
analysis because it enables the equipment available to control the
type or group of pollutants emitted and the corresponding energy,
economic, and environmental impacts to be examined on a common
basis. Although all of the pollutants addressed in the BACT
analysis may be subject to a specific emission limiting standard as
a result of PSD review, the control of "nonregulated" air
pollutants is considered in imposing a more stringent BACT limit on
a "regulated" pollutant (i.e., particulates, sulfur dioxide,
fluorides, sulfuric acid mist;, etc.), if a reduction in
"nonregulated" air pollutants can be directly attributed to the
control device selected as BACT for the abatement of the
"regulated" pollutants.

Combustion Products

The IGCC facility’s projected emissions for combustion products
(Particulate Matter (PM) and trace heavy metals) exceed the
significant emission rates given in Florida Administrative Code
Rule 17-212.410, Table 212.400-2. A review of the BACT/LAER
Clearinghouse indicates that the proposed PM/PMjp emission level of
0.013 lbs/MMBtu (excluding H»S04) for syngas for the IGCC unit is
consistent with the particulate limit for recent determlnatlons of
coal fired boilers. The applicant proposed PM/PMjg emission level
of 0.009 lbs/MMBtu for No. 2 oil firing for the IGCC unit is
consistent with previous BACT determinations in Florida.

In general, the BACT/LAER Clearinghouse does not contain
specific emission limits for beryllium, mercury and arsenic from
turbines. BACT for heavy metals is typically represented by the
level of particulate control. The emission factors for PM/PMjg
when firing the IGCC with syngas and No. 2 fuel oil are judged to
represent BACT for beryllium, arsenic and mercury.
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PM/PMio emissions are controlled for the auxiliary boiler by
firing with No. 2 fuel o0il with a sulfur concentration not to
exceed 0.05%, by welght This fuel sulfur level is consistent with
recent BACT determlnatlons for similar fa0111t1es

Products of Incomplete Combustion

The emissions of carbon monoxide, volatile organic compounds
and other organics from combustion turbines are largely dependent
upon the completeness of combustion and the type of fuel used. The
applicant has indicated that the carbon monoxide emissions from the
prcposed turbines are based on exhaust ccncentrations of 25 ppmvd
for syngas and 30 ppmvd for No. 2 fuel oil. Volatile organic
compound emissions have been based on exhaust concentrations of 7
and 1 ppmvd for.fuel o0il firing and syngas, respectively.

A review of the BACT/LAER clearlnghouse indicates that several
of the largest combustion turbines (those with heat inputs greater
that 1,000 MMBtu/hour) have been permitted with CO limitations
which are similar to those proposed by the applicant. For VOC, the
clearinghouse also indicates that the proposed emissions are
consistent with that established for other turbines of similar
size, thereby suggesting that the proposed emission levels for both
CO and VOC are reasonable. Although the majority of BACT emissions
limitations have been based on combustion controls for carbon
monoxide and volatile organic compounds minimization, additional
control is.achievable through the use of catalytic oxidation.

Catalytic oxidation is a post-combustion control that has been
employed in CO nonattainment areas where regulations have required
CO emission "levels to be less than those associated with wet
injection for NOy control. These installations have been required
to utilize LAER technology, and typically have CO limits in the 10
ppm range (corrected to dry conditions). .

In an oxidation catalyst control system, CO emissions are
reduced by allowing unburned CO to react with oxygen at the surface
of a precious metal catalyst such as platinum. Combustion of CO
starts at about 300°F, with efficiencies above 90 percent occurring
at temperatures above 600°F. Catalytic oxidation occurs at
temperatures 50 percent lower than that of thermal oxidation,
thereby reducing the amount of thermal energy required compared to
thermal oxidation. For CC combustion turbines, the oxidation
catalyst can be located directly after the CT or in the HRSG.
Catalyst size depends upon the exhaust flow, temperature and
desired efficiency. Most gas turbine applications have been
limited to smaller cogeneration facilities burning natural gas in
nonattainment areas.
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The application of oxidation catalyst is not being required as
BACT for the IGCC unit due to high content of sulfur in the fuel.
Syngas fuel which will be utilized at 100 percent capacity factor
contains up to 0.07% by weight sulfur content. These sulfur
compounds are oxidized to SO; in the combustion process and will be
further oxidized by the catalyst to sulfur trioxide (S0O3). SO3
will, in turn, combine with moisture in the gas stream to form
H2S04 mist. Therefore, the use of an oxidation catalyst system for
the IGCC unit is not BACT due to corrosion problems.

Acid Gases - Sulfur Dioxide

The emissions of sulfur dioxide, nitrogen oxides, fluorides,
and sulfuric acid mist, as well as other acid gases which are not
"regulated" under the PSD Rule, represent a significant proportlon
of the total-emissions and need to be controlled if deemed
appropriate. Sulfur dioxide emissions from combustion turbines are
directly related to the sulfur content of the fuel being combusted.

The IGCC facility’s projected emissions for SO, exceed the
significant emission rates given in Florida Administrative Code
Rule 17-212.410, Table 212.400~2. A review of the BACT/LAER
Clearlnghouse indicates that the proposed post- ~demonstration SO3
emission level of 0.17 lbs/MMBtu for syngas is consistent with the
SOz limit for recent determlnatlons of coal fired boilers.

For the IGCC combustion turbine, the applicant has proposed the
use of Syngas, No. 2 fuel o0il with a maximum sulfur content of
0.05%, by weight, and coal gasification to control sulfur dioxide
emissions. In accordance with the "top down" BACT review approach,
only two alternatives exist that would result in more stringent SO;
emissions. These include the use of a lower sulfur content syngas
and fuel o0il or the use of wet lime or limestone-based scrubbers,
otherwise known as flue gas desulfurization (FGD).

In developing the NSPS for stationary gas turbines, EPA
recognized that FGD technology was inappropriate to apply to these
combustion units. EPA acknowledged in the preamble of the proposed
NSPS that "Due to the high volumes of exhaust gases, the cost of
flue gas desulfurization (FGD) to control SO; emissions from
stationary gas turbines is considered unreasonable." EPA
reinforced this point when, later on in the preamble, they stated
that "FGD... would cost about two to three times as much as the gas
turbine." The economic impact of applying FGD today would be no
different. -

Furthermore, the application of FGD would have negative
environmental and energy impacts. Sludge would be generated that
would have to be disposed of properly, and there would be increased
utility (electricity and water) costs associated with the operation
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of a FGD'System. Finally, there is no information in the
literature to indicate that FGD has ever been applied to stationary
gas turbines burning distillate oil.

Coal gasification sulfur content is controlled through
fuel-production process controls. Sulfur removal stages in the
coal gasification process include acid gas removal, and sulfuric
acid plant thermal oxidizer. Acid gas removal systems remove

‘hydrogen sulfide, carbonyl sulfide and carbon dioxide from the fuel

gas using an acid gas absorbent solution. - The acid gases are
stripped from the adsorbent solution and sent to the sulfuric acid
plznt for introduction into a thermal oxidizer, where the remaining
sulfur compounds are converted to SO;, and finally converted to
commercial grade liquid H5SO4. The overall sulfur removal
efficiency is 95.6%. The sulfur bearing compounds content of the
syngas is reduced to 0.07% by weight, or less.

The elimination of flue gas control as a BACT option then
leaves the use of NG, CG with the sulfur removal process or low
sulfur coal as the options to be investigated. The applicant has
proposed the use of syngas, CG with sulfur removal or No. 2 fuel
oil (maximum of 876 hours per year per IGCC combustion turbine)
with a maximum sulfur content of 0.05%, by welght as BACT for this
project.

Although the applicant’s proposed coal gasification acid gas
cleanup .process is an existing technology, development is
continuing on coal gasification systems. The data base to

~determine whether the proposed post-demonstration sulfur beafing

compounds level of 0.07% by weight is reasonable for a coal
gasification facility with resulting proposed emissions of 0.17
lbs/MMBtu is limited. A commercial scale demonstration of an IGCC
100 MW power plant has been conducted adjacent to Southern- :
California Edison’s Cool Water generating station. Durlng the Cool .
Water demonstration project, high sulfur coals, Illinois #6 and
Pittsburgh #8, with a sulfur content of about 3.1 percent were
tested. The S0p emission rate was 0.11 lbs/MMBtu for the
Pittsburgh #8 coal and was even lower for the Illinois #6 coal
(Technical Brief, Cool Water Coal Gasification Program: Commercial
Scale Demonstration of IGCC Technology Completed, Electric Power
Research Institute). The Polk Power Station IGCC unit has been
designed for a larger capacity and is expected to be capable of
using coals from various sources not included in the Cool Water
demonstration project tests. Although, emission rates from the
Cool Water tests are representative of the SO; emission range that -
can be achieved using IGCC . units, the study was conducted as a
demonstration project and the unit was later converted to another
fuel source.
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The Polk Power Station IGCC coal gasification system includes
an option for both cold gas and hot gas cleanup and emissions from .
the Cool Water demonstration project are not directly comparable to
the hot gas cleanup system. However, an objective of the hot gas
cleanup system test is to demonstrate the efficiency in decreasing
sulfur emissions compared to cold gas cleanup system.

Acid Gases - Nitrogen Oxides

The applicant has stated that BACT for nitrogen oxides for the
IGCC unit will be met by using nitrogen diluent injection to limit
emissions to 25 ppmvd at 15% oxygen when burning syngas, and water
injection tc achieve 42 ppmvd at 15% oxygen when burning No. 2 fuel
0il. The emission limit of 25 ppmvd when burning syngas is higher

- compared to 9 ppmvd when burnlng NG in a combustion turbine due to

the difference in composition and heat content between the two
fuels. In contrast to natural gas which is predominately methane,
syngas is composed of a variety of constituents including CO,
hydrogen, CO, nitrogen, and water. The combustible components of
syngas are primarily CO and hydrogen instead of methane. CO and
hydrogen burn at a higher adiabatic flame temperature than methane
and therefore can produce approximately three times as much NOy as
natural gas.

A review of EPA's BACT/LAER Clearinghouse indicates that the
lowest NOx emission limit established to date for a combustion
turbine 'is 4.5 ppmvd at 15 percent oxygen. This level of control
was accomplished through the use of water injection and a selective
catalytic reduction “(SCR) system. The two 25 MW combustion .
turbines are located in Kern County, California .and the degree of .
control at this facility exceeds BACT requirements.

Selective catalytic reduction is a post-combustion method for
control of NOy emissions. The SCR process combines vaporized
ammonia with NOy in the presence of a catalyst to form nitrogen and
water. The vaporized ammonia is injected into the exhaust gases
prior to passage through the catalyst bed.

The applicant has indicated that the cost effectiveness for the
application of SCR technology to the Polk Power Station IGCC
project was determined to be $4,935 per ton of NOyx removed for a
50% reduction of NOy concentration from 25 ppmvd to 12.5 ppnvd.

The cost impact analysis was conducted using the OAQPS factors and
project-specific economic factors. An assessment of economics
impacts was performed by comparing control costs between a baseline
case of advanced combustion and nitrogen injection and baseline
technology with the addition of SCR controls. Baseline technology
is expected to achieve NOy exhaust concentrations of 25 and 42
ppnvd at 15% oxygen for syngas and oil-firing, respectively. Based
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on Japanese experience, SCR technology was premised to achieve NOy
concentration of 12.5 and 21 ppmvd at 15% oxygen for syngas and
oil- flrlng, respectively, representing a 50% NOy removal
efficiency.

Since SCR has been determined to be BACT for several combined
cycle facilities firing natural gas, the EPA has clearly stated
that there must be unique circumstances to consider the rejection
of such control on the beadsis of economiés. In a recent letter from
EPA Reglon IV to the Department regarding the permitting of a
combined cycle fa0111ty (Tropicana Products Inc.), the following
statement is mzde:

“In order to reject a control option on the basis of economic
considerations, the applicant must show why the costs associated
with the control are significantly higher for this specific project
than for other similar projects that have installed this control
system or in general for controlling the pollutant."

. The auxiliary boiler is expected to operate 1,000 hours per
year or less. The applicant is proposing to control SOz and acid
gas emissions by firing with No. 2 fuel o0il with a sulfur content
of 0.05% or less, by weight, and by using combustion controls.
Therefore, limited operation and low sulfur distillate 011
represents BACT for the auxiliary boiler.

HDSOA Plant Thermal Oxidizer

The predominant emission from the thermal oxidizer is sulfur
dioxide. ' The sulfur dioxide emissions proposed for the facility
are based on the highest removal efficiency that is now being
maintained at other coal gasification facilities. This is
accomplished by using an acid gas removal system followed by a
sulfuric plant thermal oxidizer. This process is capable of
providing an overall sulfur removal rate of 95.6 percent.

Fugitive Sources

The applicant has indicated that fugitive particulate emissions
may result from the storage and handling of coal, slag, and sulfur.
BACT for controlling these activities is good engineering design
and practices. Control measures shall include the following:

- Minimize number of material transfer points

- Apply crusting agent application to inactive storage areas

- Enclose conveyers and transfer points

- Provide induced collection systems for dust
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- Provide wet suppression systems (surfactant)
- Cover by-product storage areas (upon completion of cell)

~ = Handle and store sulfur in a molten or continuous
crystalline state

A review of the control strategy indicates that the applicant
has proposed taking all reasonapble measures to minimize fugitive
particulate emissions.

Environmental Impact Analysis

The predominant environmental impacts associated with this
proposal are related to the use of SCR for NOyx control. The use of
SCR results in emissions of ammonia, which may increase with
increasing levels of NOy control. In addition, some catalysts may
contain substances which are listed as hazardous waste, thereby
creating an additional environmental burden. .Although the use of
SCR does have some environmental impacts, the disadvantages do not
outweigh the benefit which would be provided by reducing nitrogen
oxide emissions by 50 percent. The benefits of NOy control by
using SCR is substantiated by the fact that a number of BACT
determinations have established SCR as the control measure for
nitrogen oxides over the last five years for combustion turbines.

In addition to the criteria pollutants, the impacts of toxic
pollutants associated with the combustion of syngas and No. 2 fuel
0il have “been evaluated. Beryllium and Mercury exceeds the PSD
significant level. Other toxics are expected to be emitted in
minimal amounts, with the total emissions combined -‘to be less than

‘one ton per year.

Although the emissions of the toxic pollutants could be
controlled by particulate control devices such as a baghouse or
scrubber,  the amount of emission reductions would not warrant the
added expense for firing with natural gas or fuel oil. Therefore,
the Department does not believe that the BACT determination would
be affected by the emissions of the toxic pollutants associated

-with the firing of syngas or No. 2 fuel oil.

Potentially Sensitive Concerns

With regard to controlling NOx emissions from SCR the
applicant has expressed concerns regarding SCR catalyst
deactivation due to poisoning, oxidation of SO02 to SO3, formation
of H2S04, formation of ammonium bisulfate and ammonium sulfate,
risk due to potential leaks from storage of NH3 and disposal of
spent catalyst which may be considered hazardous.
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A review of permitting activities for combined cycle proposals
across the nation indicates that SCR has been required or proposed
for installations with a variety of operating conditions including
firing with fuel oil. SCR also has been accepted as BACT for
boilers fired with pulverized coal. Although the concerns
expressed by the applicant were valid at one time, the most recent
experiences indicate that these problems have been resolved through
advances in catalysts and experiences gained in operation.

BACT Détermination by DEP

1. Combustion Products - PM/PM;q (excluding H2S04)

During the two year demoinistration period for the IGCC unit at
the Polk Power Station, the applicant’s proposed PM/PM10 emission
limit of 0.013 1lb/MMBtu is accepted for IGCC hot cleanup testing
conducted under the Cooperative agreement with the US DOE. -

For IGCC operation following the 2-year demonstration period
particulate emissions control for the IGCC unit will be limited to
0.013 1b/MMBtu.

2. Products of'Incomplete Combustion - CO and VOC

The use of an oxidation catalyst system for the IGCC system is
not found to be BACT due to the high sulfur content in the syngas
and resulting corrosion problems. Enissions are to be controlled-"
by good combustion practlces during demonstration and .post
demonstration periods.

3. Acid Gases — Sulfur Dioxides

During the 2-year demonstration period for the IGCC unit at the
Polk Power Station, the applicant’s proposed SO; emissions limit of
0.247 1bs/MMBtu is accepted for IGCC demonstration testing
conducted under the Cooperative Agreement with the US DOE. The
proposed emissions limit will allow for testing of coals with a
broad range of sulfur content and for evaluation of the IGCC unit
design.

For IGCC operations following the demonstration period,
502 emissions shall not exceed the 0.17 lbs/MMBtu limit established
in a recent BACT determination for the Indiantown Cogeneration
facility.

The SO, emissions shall be limited to 0.17 lbs/MMBtu for the
IGCC unit by the use of low sulfur coal and the integral IGCC
sulfur removal and recovery processes.
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Acid Gases - Nitrogen QOxides

The annualized cost per ton for NOy removal of $4,935 for the

- IGCC SCR-estimated by the applicant exceeds recent estimates for
other applications. Recent published estimates for a pulverized
coal plant (Selective Catalytic Reduction for a 460 MW coal fueled
unit: Overview of a NOy Reduction System Selection, EPRI, 1993)
with a NGy reduction of 47 percent was $3,265 per ton in 1997 -
dollars. Costs per ton in this range indicate SCR is a reasonable
alternative. However, there are significant differences between a
pulverized coal-fired power plant and an IGCC unit in the éesion
and operation of SCR NOy control systems.

Due to the uncertainty in actual system performance and high
cost of a SCR control system, NOyx BACT for the IGCC CT will be
determined following a data collection period. After the
demonstration phase, NOy emission testing will be conducted on the
CT every two months over a 12 to 18 month period. Test results
will be provided to the Department within thirty (30) days after
each test is performed.  During the test period, the CT shall be
operated to achieve the lowest possible NOy emission rate and shall
not exceed 25 ppmvd NOy corrected to 15 percent oxygen and ISO
conditions. This concentration limitation, equivalent to an
emission rate of 0.099 1lb NOy/MMBtu, is 42 percent lower than rates
recently established as BACT for other pulverized coal-fired power
plant applications. One month after the test period ends, the
applicant will submit a recommended BACT determination for NOy
using the test results, data obtained from other similar
facilities, and research conducted by the CT manufacturer. The
Department will then make a BACT determination for NOy only and
adjust the NOy emission limits as appropriate.

The emission limits for the IGCC unit for firing with syngas
and No. 2 fuel o0il for the Polk Power Station are thereby
‘established as follows: '
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Emission Limitations - 7F €1
Pollutant 16CC : JGCC
Post Demonstration 2-year Demonstration
Fuel Basis Lb/hr tpy® Fuel Basis lb/hr tpy®
NO, . oil 42 ppmvdf 3N N/A oil 42 ppmvd 31 “N/A
Syngas 25 ppmvdf 222.5 1,044 Syngas 81 ppmvd 664.2 2,908.3
voce Git 0.028 Lb/MMBtu 32 N/A oil 0.028 1b/MMBtu 32 N/A
Syngas 0.0017 Lb/MMBtu 3 38.5 Syngas 0.0017 lb/MMBtu 3 38.5
co 0it 40 ppmvd 99 H/A oil 40 ppmvd 99 N/A
Syngas -25 ppmvd .98 430.1 Syngas 25 ppmvd 99 430.1
PM/PM1pd  0il 0.009 tb/MMBtu 17 N/A 0Pl 0:009 Lb/MMBtu 17 N/A
Syngas 0.013 Lb/MMBtu 17 74.5 -Syngas . 0.013 lb/MMBtu 17 74.5
Pb 0il 5.30E-5 lb/MMBtu 0.101 N/A oil 5.30E-5 Lb/MMBtu 0.101 N/A
Syngas 2.41E-6 Lb/MMBtu 0.0035 0.067 Syngas 1.10E-5 Lb/MMBtu 0.023 . 0.13
S0z oile 0.048 Llb/MMBtu 92.2 N/A oil 0.048 Lb/MMBtu 92.2 N/A
Syngas 0.17 Lb/MMBtu 357 1563.7 Syngas 0.247 lb/MMBtu 518 2,269
NOTES: a - Based on baseload operations firing syngas, with emission rates equivalent to 100 percent CGCU
operations; up to 10 percent annual capacity factor firing fuel oil.
b - Based on baseload operations firing syngas, with a maximum of 8760 hrs/yr utilization of HGCU
operations; up to 10 percent annual capacity factor firing fuel ofil.
¢ - Exclusive of background concentrations.

d - Excluding sulfuric acid mist.
e - Sulfur dioxide emissions based on a maximum of 0.05 percent sulfdr; by ueighf.
f - ppmvd at 15% 0 and 1SO conditions.

Auxiliary Boijler

For the auxiliary boiler, BACT will be represented by a limitation
on hours of operation and the use of clean fuel (maximum 1,000 hours
per year firing No. 2 fuel o0il with 0.05% sulfur, by weight).

H,SO4 Plant Thermal Oxidizer'

A review of the proposed emission rates for the thermal oxidizer
indicates that equipment in and of itself represents BACT for these
sources.

Fugitive Sources

A review of the control strategy indicates that the applicant has
proposed taking all reasonable measures to minimize fugitive
particulate emissions and is representative of BACT.
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Details of the Analysis May be Obtained by Contacting:
Doug Outlaw, P.E., BACT Coordinator :
Department of Environmental Protection
Bureau of Air Regulation
2600 Blair Stone Road

~Tallahassee, Florida 32399-2400

Recommended by: Apprbved by:

C. H. Fancy, P.E., Chief Virginia B. Wetherell, éecretary

Bureau of Air Regulatiocn ' Dept. of Environmental Protection
1993 - ' 1993

Date Date



