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APPENDIX A
EMISSION CALCULATIONS




Table A-1. Design Information and Stack Parameters for DESTEC Central Florida Cogeneration Facility-

GE PG7221(FA), Dry Low NOx 11 Combustion System, Distillate Oil, Base Load

GE7FATOT
6/12/92

* Not Available *

* Not Available *

Data Gas Turbine Gas Turbine Gas Turbine Gas Turbine Gas Turbine
Fuel Gil Fuel Oit Fuel 0Oil Fuel Oil Fuel Oil
27oF 640F T2oF T9oF 97oF
A B [ D E F
General:
Power (kW) 183,700.0 159,200.0 142,500.0
Heat Rate {(Btu/kwh) 10,070.0 10,320.0 10,650.0
Heat lnput {mmBtu/hr) 1,849.9 1,642.9 1,517.6
Fuel Ofl (lb/hr) 99,722.9 88,568.4 81,812.7
Fuel:
Heat Content,LHV (Btu/lb) 18,550 18,550 18,550
CT Exhaust:
Volume Flow (acfm) 2,450,287 2,288,314 2,190,589
volume Flow (scfm) 851,152 773,514 728,816
Mass Flow (lb/hr) 3,743,000 3,390,000 3,189,000
Temperature (of) 1,060 1,102 1,127
Moisture (X Vol.) 11.59 12.40 12.71
Oxygen (X vol.) 10.96 10.95 11.03
Molecular Weight 28.25 28,15 28.10
Water .Injected {lbshr) 135,390 107,070 92,890
HRSG Stack (without duct burner):
volume Flow (acfm) 1,072,001 974,218 917,922
Temperature (of) 205 205 205
Diameter (ft) 18.0 18.0 18.0
Velocity (ft/sec) 70.2 63.8 60.1
Stack Height (ft) 180 180 180

Source: General Electric, 1992.



GETFATOT
6/12/92
Teble A-3. Maximum Emissions of Other Regulated Pollutants for DETEC Central florida Cogeneration Facility
GE PG7221¢FA), Dry Low NOx II Combustion System, Distillate 0il, Base Load
* Not Available * * Not Available *

Poliutant Units Gas Turbine Gas Turbine Gas Turbine Gas Turbine Gas Turbine
Fuel 0il Fuel 0il Fuel 0il Fuel 0il Fuel 0il

270fF &40oF 7T20F T9oF 97oF

A B [4 D E F

Arsenic {b/10E+12 Btu (1) 4.2 4.2 .2
ibshr 7.77E-03 6.90e-03 6.37e-03
TPY 1.17E-03 1.04E-03 9.56E-04
Beryllium lb/10E+12 Btu (1) 2.5 2.5 .5
Lb/hr 4 .62E-03 4.11E-03 3.79e-03
TPY 6.94E-04 6,16E-04 5.69E-04
Mercury (b/10E+12 Btu (1) 3 3 3
X Lb/he 5.55€6-03 4 .93E-03 4,556-03
TPY B.32€-04 7.39E-04 6.83E-04
Fluoride pg/d (2) 14 14 14
Lb/hr 6.02E-02 5.35€-02 4 ,94E-02
TPY 9.03E-03 8.02e-03 7.41E-03
sulfuric Acid X of S02 8 8 8
Mist Lb/hr 1.22E+01 1.08E+01 1.00E+01
TPY 1.83E+00 1.63E+00 1.50E+00

Note: Multiply by 2.324 to convert picogram/Joule (pg/J) to Llb/10E+12 Btu,
Source: (1) EPA, 1990; (2) EPA, 1981



GE7FATOT
6/12/92
Table A-2. Maximum Emissions for Criteria Pollutants for DESTEC Central Florida Cogeneration Facility-
GE PG7221¢FA), Dry Low NOx 11 Combustion System, Distillate Oil, Base Load
* Not Available * * Not Available *
Pollutant Gas Turbine Gas Turbine Gas Turbine Gas Turbine Gas Turbine
Fuel 0il Fuel 0il Fuel 0il Fuel Oil Fuel Oil
27oF 640F 720F 790F 970F
Hours of Operation 300 300 300
Particulate
Basis, lb/hr (1) 17.0 17.0 17.0
Ibshr 17.0 17.0 17.0
Y 2.6 2.6 2.6
Sulfur Dioxide
Basis, % sulfur 0,05 0.05 0.05
Lb/hr 99.72 88.57 81.81
TPY 15.0 13.3 12.3
Nitrogen Oxides
Basis, ppm* (1) 42.0 42.0 42.0
Lb/he 326.2 290.2 268.0
TPY 48.9 43.5 40.2
Carbon Monoxide
Basis, ppm+ (1) 30.0 30.0 30.0
tb/hr 98.4 88.6 83.2
TPY 14.8 12.3 12.5
VOCs (as methane)
Basis, ppmt (1) 4.0 3.9 4.1
Lb/hr 7.50 6.58 6.50
TPY 1.1 1.0 1.0
Lead
Basis, Lb/10E+12 Btu (2) 8.9 8.9 8.9
Lb/hr 1.65E-02 1.46E-02 1.356-02
TPY 2.47E-03 2.19E-03 2.03e-03

* corrected to 15% 02 dry conditions
+ corrected to dry conditions

Source: (1) General Electric, 1992; (2) EPA, 1990



GETFATOT
6712792
Table A-4. Maximum Emissions of Non-Regulated Pollutants for DESTEC Central Florida Cogeneration Facility-
GE PG7221(FA), Dry Low NOx II Combustion System, Distillate Oil, Base Load
* Not Available * * Not Available ¥
Pollutant Units Gas Turbine Gas Turbine Gas Turbine Gas Turbine Gas Turbine
Fuel 0il Fuel Oil Fuel 0il Fuel 0il Fuel 0Oil
27oF &4oF 72oF 790F 97oF
A B C D E F

Manganese Lb/10E+12 Btu (1) 14 14 14
lb/hr 2.5%9E-02 2.30E-02 2.12e-02
TPY 3.8BE-G3 3.45€-03 3.19€-03
Nickel Lb/10E+12 Btu (1) 170 170 170
Lb/hr 3.14E-01 2.T9E-01 2.58E-01
TPY 4.T2E-02 4.19€-02 3.87e-02
Cadmiun Lb/10E+12 Btu (1) 10.5 10.5 10.5
Lb/hr 1.94E-02 1.73E-02 1.59€-02
TPY 2.91E-03 2.59E-03 2.39€-03
Chromium ib/10E+12 Btu (1) 47.5 47.5 47.5
Lb/hr . 8.79E-02 7.80E-02 7.21E-02
TPY 1.32e-02 1.17e-02 1.08E-02
Copper Ib/10E+12 Btu (1) 280 280 280
Lb/hr 5.18E-01 4 ,60E-01 4,25e-01
TPY 7.77E-02 6.90E-02 6.37E-02
Vanadium Ib/10E+12 Btu (1) 69.5 69.5 69.5
Lb/he 1.29-01 1.14€-01 1.05€-01
TPY 1.93E-02 1.71e-02 1.58€E-02
Selenium tb/10E+12 Btu (1) 23.42 23.42 23.42
Lbshr 4,.33-02 3.85€-02 3.55€-02
TeY 6.50E-03 5.77E-03 5.33£-03
Polycyclic  Ib/10E+12 Btu (1) 0.278 0.278 0.278
Crganic Lb/hr 5.14E-04 4.5TE-04 &4.22E-04
Matter TPY 7.71E-05 6.85E-05 6.33E-05
Formaldehyde Lb/10E+12 Btu (1) 405 405 405
tb/hr 7.49E-01 6.65E-01 6.156-01

TPY 1.126-01 9.98E-02 9.228-02
Carbon % Exhaust Gas 5.32 5.21 5.1
Dioxide Lb/hr 3.10E+05 2.76E+05 2.55&+05
TPY 4 . 65E+04 4. 14E+04 3.83E+04

Source: (1) EPA, 1990



GE7FATOT
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Table A-5. Maximum Emissions for Additional Non-Regulated Pollutant for DESTEC Central Florida Cogeneration Facility-
GE PG7221(FA), Dry Low NOx II Combustion System, Distillate Qil, Base Load

* Not Available ¥ * Not Available *
Pol lutant Gas Turbine Gas Turbine Gas Turbine Gas Turbine Gas Turbine
Fuel 0il Fuel 0fl Fuel 0il Fuel 0il Fuel 0Oil
27oF &hoF T20f 790F 97oF
A B c D E F
Antimony pasd (1) 9.4 9.4 - 9.4
Lbshr 4.04E-02 3.59E-02 3.326-02
TPY 6.06E-03 5.38€-03 4.97E-03
Barium pa/d (1) 8.4 8.4 8.4
ib/hr 3.61E-02 3.21E-02 2.96E-02
TPY 5.42E-03 4.B1E-03 4.44E-03
Cobalt pg/Jd (1) 3¢ 3.9 3.9
{b/hr 1.68€-02 1.49E-02 1.38E-02
TPY 2.51E-03 2.23E-03 2.06€E-03
Zinc - pg/d (1) 294 294 294
tb/hr 1.26E+00 1.12E+00 1.04E+00
TPY 1.90£-01 1.68E-01 1.56E-01
Chlorine ppm 0.5 0.5 0.5
Lb/hr 4. 99€-02 4 .43E-02 4.09E-02
TPY 7.48E-03 6.64E-03 6.14E-03

Note: Multiply by 2.324 to convert picogram/Joule (pg/J} to Lb/10E+12 Btu.
Source: (1) EPA, 1979



Table A-6. Design Information and Stack Parameters for DESTEC Central Florida Cogeneration Facility-
GE PG7221(FA), Dry Low NOx II Combustion System, Naturs! Gas, Base Load

GE7FATOT
6712792

Data Gas Turbine Gas Turbine Gas Turbine Gas Turbine Gas Turbine
Natural Gas Natural Gas Natural Gas Natural Ges Natural Gas
27oF 640F T2of 790F 97oF
A B c D E F
General:
Power (kW) 170,700.0 151,900.0 147,100.0 142,700.0 131,800.0
Heat Rate (Btu/kwh) 9,460.0 9,750.0 9,860.0 %,970.0 10,230.0
Heat lmput (mmBtu/hr) 1,614.8 1,481.0 1,450.4 1,422.7 1,348.3
Natural Gas (lb/hr)} 75,055.6 68,836.9 67,413.7 66,126.8 62,668.6
(cf/hr) 1,699,813 1,558,974 1,526,743 1,497,599 1,419,278
Fuel:
Heat Content, LRV (Btu/lb) 21,515 21,515 21,515 21,515 21,515
(Btuscf) 950 950 950 950 950
€T Exhaust:

Volume Flow (acfm) 2,354,349 2,239,805 2,212,530 2,188,744 2,123,643
Volume Flow (scfm) 808,255 753,259 740,784 729,581 700,802
Mass Flow (lbshr) 3,582,000 3,322,000 3,262,000 3,202,000 3,077,000
Temperature (of) 1,078 1,110 1,117 1,124 1,140
Moisture (X Vol.) 7.6 B.B3 9.21 10.05 9.9
Oxygen (X Vol.) 2.1 12.56 12.51 12.36 12.48
Molecular Weight 2B.46 28.33 28.28 28.19 28.20

HRSG Stack (without duct burner):
volume Flow (acfm) 1,017,973 948,707 932,995 918,885 882,639
Temperature (oF) 205 205 205 205 205
Diameter (ft) 18.0 18.0 18.0 18.0 18.0
Velocity (ft/sec) 66.7 62.1 61.1 60.2 57.8
Stack Height (ft) 180 180 180 180 180

Source: General Electric, 1992.



GETFATOT
6/12/92
Table A-7. Maximum Emissions for Criteria Pollutants for DESTEC Central Florida Cogeneration Facility-
GE PG7221(FA}, Dry Low KOx 11 Combustion System, Natural Gas, Base Load
Pollutant Gas Turbine Gas Turbine Gas Turbine Gas Turbine Gas Turbine
Natural Gas Natural Gas Natural Gas Natural Gas Natural Gas
27oF bhoF 720F T9oF 97oF
Hours of Operation 8460 B460 - 8460 8460 8460
Particulate
Basis, lb/hr (1) 9.00 9.00 9.00 9.00 9.00
tb/hr 9.00 9.00 9.00 ¢.00 9.00
TPY 38.07 38.07 38.07 318.07 38.07
Sulfur Dioxide
Basis, gr S/100 cf 1.0 1.0 1.0 1.0 1.0
Lb/hr 4.B6 4.45 4.36 4.28 4.06
TPY 20.54 18.84 18.45 18.10 17.15
Nitrogen Oxides
Basis, ppm* (1) 25.0 25.0 25.0 25.0 25.0
Lb/hr 161.9 148.5 145.3 142.6 135.0
™Y 6B4.72 627.98 614.78 603.09 571.14
Carbon Monoxide
Basis, ppm+ (1) 15.0 15.0 15.0 15.0 15.0
{b/hr 48.8 44,9 44.0 42.9 41.3
TPY 206.55 189.96 186.03 181.52 174.63
VOCs (as methane)
Basis, ppm+ (1) 1.5 1.5 1.5 1.6 1.5
lb/hr 2.79 2.57 2.55 2.62 2.36
TPY 11.80 10.85 10.77 11.06 ¢.98
Lead
Basis NA HA NA NA NA
Lb/hr NA NA NA NA NA
TPY NA KA NA NA NA

* corrected to 15X 02 dry conditions
+ corrected to dry conditions

Source: General Electric, 1992.



GETFATOT
6/12/92
Table A-8. Meximum Emissions of Other Regulated Pollutants for DETEC Central Florida Cogeneration Facility
GE PG7221(FA), Dry Low NOx Il Combustion System, Natural Gas, Base Load

Pollutant Units Gas Turbine Gas Turbine Gas Turbine Gas Turbine Gas Turbine
Natural Gas Matural Gas Natural Gas Natural Gas Natural Gas

27oF 64aF 7T20F 790F 97of

A B [+ 1] [3 f

Arsenic -- - -- - -- --
Lb/hr NEG. NEG. NEG. NEG. NEG.

TPY NEG. KEG. NEG. NEG. NEG.

Beryllium -- -- -- .- -- --
lb/hr NEG. NEG. MEG. NEG. NEG.

TPY NEG. NEG. NEG. NEG. NEG.

Mercury -- - -- - -- --
Lb/hr NEG. NEG. NEG. NEG. NEG.,

TPY NEG. NEG. NEG. NEG. NEG.

Fluoride -- -- -- -- -- --
Lb/hr NEG. NEG. NEG. NEG. NEG.

TPY NEG. NEG. NEG. NEG. NEG.
Sulfuric Acid X of s02 8 8 -] 8 8
Mist lbshr 6.26E-01 S.74E-01 S.62E-01 5.52E-01 5.23e-01
TPY 2.65E+00 2.43E+00 2.38E+00 2.33E+00 2.21E+00

Source: EPA, 1990



GE7TFATOT
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Table A-9. Maximum Emissions of Non-Regulated Pollutants for DESTEC Central Florida Cogeneration Facility-
GE PG7221(FA), Dry Low NOx I! Combustion System, Natural Gas, Base Load

Pollutant Units Gas Turbine Gas Turbine Gas Turbine Gas Turbine Gas Turbine
Natural Gas Hatural Gas Natural Gas Natural Gas Natural Gas

27oF 640F 720F 790F 97of

A B c D E F

Manganese -- .- -- -- -- -
tb/hr NEG. NEG. NEG. NEG. NEG.
TPY NEG. NEG. NEG. KEG. NEG.

Nickel -- .- -- - -- -
Lb/hr NEG. NEG. NEG. NEG. NEG.
TPY NEG. MNEG. KEG. NEG. NEG.

Cadmium -- -- -- .- -- -
Lb/hr NEG. NEG. NEG, NEG. NEG.
TPY NEG. NEG. NEG. NEG. NEG.

Chromium -- .- -- -- -- --
tb/hr NEG. NEG. NEG. NEG. NEG.
TPY NEG. NEG. NEG, HEG. NEG.

Copper -- -- - -- -- --
Lb/hr NEG. HEG. NEG. NEG. NEG.
TPY NEG. NEG. NEG. NEG., NEG.

Vanadium -- -- -- -- -- --
lbshr KEG. NEG. NEG. KEG. NEG.
TPY NEG. NEG. NEG. KEG. NEG.

Selenium -- -- -- -- -- --
lb/hr NEG. NEG. NEG. NEG. NEG.
TPY NEG. NEG. NEG. NEG. NEG.
Polycyctic  Lb/10E+12 Btu (1) 1.113 1.113 1.113 .13 1.113
Organic lb/hr 1.80E-03 1.65E-03 1.61E-03 1.58E-03 1.50E-03
Matter TPY 7.60E-03 6.97-03 6.83E-03 6.70E-03 6.356-03
Formaldehyde 1b/10E+12 Btu (1) 83.12 88.12 B8.12 88.12 88.12
Lb/hr 1.42E-01 1.31E-01 1.28€-01 1.25E-01 1.196-01
™Y 6.02E-01 5.52E-01 5.41E-01 5.30E-01 5.03E-01
Carbon % Exhaust Gas 3.74 3.68 3.66 3.65 3.6
Dioxide Lb/hr 2.07E+05 1.90E+05 1.B&E+05 1.82E+05 1.73E+05
TPY §.76E+05 8.03E+05 7.B6E+DS 7.T2E+05 7.31E+05

Source: (1) EPA, 1990



GETFATOY
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Tabte A-10. Maximum Emissions for Additional Non-Regulated Pollutant for DESTEC Centrel Florida Cogeneration Facility-
GE PG7221(FA), Dry Low NOXx [I Combustion System, Natural Gas, Base Load

Pol lutant Gas Turbine Gas Turbine Gas Turbine Gas Turbine Gas Turbine
Natural Gas Natural Gas Natural Gas Natural Gas Natural Gas

27oF 64oF T20F 9oF 97oF

A B o D E F

Ant imony pa/d .- 7 -- .- -- -
Lb/hr NEG. NEG. MEG. NEG. NEG.
TPY NEG. NEG. NEG. NEG. NEG.

Barium pg/Jd -- -- -- -- --
lb/hr NEG. NEG. NEG. NEG. NEG.
TPY NEG. NEG. NEG. NEG. NEG.

Cobalt pg/d -- -- .- .s --
tb/hr NEG. NEG. NEG. NEG. NEG.
TPY NEG. NEG. NEG. NEG. NEG.

2inc pa/d -- -- -- -- --
Lb/hr NEG. NEG. NEG. NEG. NEG.
TPY NEG. NEG. NEG. NEG. NEG,

Chlorine ppm -- -- .- -- --
Lb/hr NEG. NEG. NEG. NEG. NEG.
PY NEG. NEG. NEG. NEG. NEG.




Teble A-11. Design Information for DESTEC Central Florida Cogeneration Facility-
Duct Burner, Supplemental Firing, Natural Gas

GE7FATOT
6712792

Data
Natural Gas Natural Gas Ratural Gas Natural Gas Natural Gas
270F &40F T2of 790oF 97oF
A B C D E F
General:
Power (kW) NA NA NA NA NA
Heat Rate {(Btu/kwh) NA NA NA NA NA
Heat Input (mmBtu/hr) 100.0 100.0 100.0 100.0 100.0
Natural Gas {lb/hr) 4,194.8 4,194.8 4,194.8 4,194.8 4,194.8
(cf/hr) 105,263 105,263 105,263 105,263 105,263
Fuel:
Heat Content, LHV (Btu/lb) 23,839 23,839 23,839 23,839 23,839
(Btu/cf) 950 950 950 950 950
DB Exhaust:
volume Flow (acfm) 1,515 1,515 1,515 1,515 1,515
Volume Flow (scfm) 1,203 1,203 1,203 1,203 1,203
Mass Flow (lb/hr) 5,244 5,244 5,244 9,244 5,244
Temperature {of) 205 205 205 205 205
Moisture (X Vol.)
Cxygen (X Vol.)
Molecular Weight 28.00 28.00 28.00 28,00 28.00
HRSG Stack:
volume Flow (acfm) NA NA NA NA NA
Temperature (of) HA NA NA NA NA
Diameter (ft) NA NA KA NA NA
velocity (ft/sec) NA NA RA NA HA
Stack Height (ft) NA NA NA NA NA

Source: Destec Engineering, Inc., 1992



Table A-12. Maximum Emissions for Criteria Pollutants for DESTEC Central Florida Cogeneration Facility-
Duct Burner, Supplemental Firing, Natural Gas

GE7FATOT
6/12/92

Pollutant
Natural Gas Katural Gas Natural Gas HWatural Gas Natural Gas
270F &hoF 720F 9oF 97oF

Hours of Operation B760 B760 B760 8740 8750
Particulate

Basis, tb/MMBtu 0.01 0.01 0.01 0.01 0.01%

lbshr 1.00 1.00 1.00 1.00 1.00

TPY 4.38 4.38 4.38 4.38 4.38
Sulfur Dioxide

Basis, gr 57100 cf 1.0 1.0 1.0 1.0 1.0

lb/hr 0.30 0.30 0.30 .30 0.30

TPY 1.32 1.32 1.32 1.32 1.32
Nitrogen Oxides

Basis, Lb/MMBtu 0.10 0.10 0.10 .10 0.10

lb/hr 10.00 10.00 10.00 10.00 10.00

TPY 43.80 43.80 43.80 43._80 43.80
Carbon Monoxide

Basis, |b/MMBtu 0.10 0.10 0.10 0.10 0.10

Lb/hr 10.00 10.00 10.00 10.00 10.00

™Y 43.80 43,80 43.80 43.80 43,80
VOCs

Basis, lb/MMBtu 0.029 0.029 0.029 0.02¢9 0.029

Lbshr 2.90 2.90 2.90 2.90 2.90

TPY 12.70 12.70 12.70 12.70 12.70
Lead

Basis NA NA NA NA NA

Lb/hr NA NA NA NA NA

TPY NA NA NA NA NA




GE7TFATOT
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Table A-13. Maximum Emissions of Other Regulated Pollutants for DETEC Central Florida Cogeneration Facility
Duct Burner, Supplemental Firing, Natural Gas
Pol lutant Units

Natural Gas Natural Gas Natural Gas Natural Gas Natural Gas

27cF 640F T2of T90F 97oF

A 8 C D E F

Arsenic - -- - -- - -
Lb/hr NEG. NEG. NEG. NEG, NEG.
TPY NEG. NEG. NEG, NEG. NEG.

Beryllium -- .- - -- .- --
ib/hr KEG. NEG. NEG. NEG. NEG.
TPY NEG. NEG. NEG, NEG. NEG.

Mercury -- -- -- -- .- .-
ib/he NEG. NEG. NEG. NEG. NEG.
TPY NEG. NEG. NEG, NEG. NEG.

Fluoride -- -- -- -- -- --
Lbshr NEG. NEG. NEG. NEG, NEG.
TPY KEG. NEG. NEG. NEG. NEG.
Sulfuric Acid ¥ of 502 8 8 8 8 8
Mist Lb/he 3.88€-02 3.88e-02 3.88E-02 3.88e-02 3.8BE-02
TPY 1.70E-01 1.70E-01 1.70E-01 1.70E-01 1.70e-01

Source: EPA, 1990
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Table A-14. Maximum Emissions of Non-Regulated Pollutents for DESTEC Central florida Cogeneration Facility-
Duct Burner, Supplemental Firing, Natural Gas
Pol lutant Units

Natural Gas Matural Gas Notural Gas Natural Gas Natural Gag

27oF b4oF 720F 790F 97oF

A B C D E F

Manganese .- -- -- -- -- --
tb/hr NEG. NEG. NEG. NEG. NEG.
TPY NEG. MEG. NEG. NEG. NEG.

Nickel -- .- -- -- -- --
Lb/hr NEG. NEG. NEG. NEG. NEG.
TPY NEG. NEG. NEG. NEG. NEG.

Cadmium .- - - .- - .-
lb/hr NEG. NEG. NEG. NEG. NEG.
TPY NEG. NEG. NEG. NEG. REG.

Chromium .- -- .- -- .- -
tb/hr NEG. NEG. NEG. NEG. NEG.
TPY NEG. NEG. REG. NEG. NEG.

Copper .- -- -- -- == -
Lb/hr MNEG. NEG. NEG. NEG. NEG.
TPY NEG. HEG. NEG. NEG. NEG.

Vanadium -- -- -- -- -~ .-
{b/hr NEG. MEG. NEG. NEG. NEG.
TPY NEG. NEG. NEG. . NEG. NEG.

Selenium -- -- -- -- .- .-
Lb/hr NEG. NEG. NEG. HEG. NEG.
TPY NEG. NEG. NEG. NEG. NEG.
Polycyclic  Lb/10E+12 Btu (1) 1.113 1.113 1.113 .13 1.113
Organic lb/hr 1. 11E-04 1.11€-04 1.11E-04 1.11E-04 1.11E-04
Matter TPY 4.87TE-04 4 .B7E-04 4. 87E-04 4 .87E-04 4,.B7E-04
Formaldehyde (b/10E+12 Btu (1) 88.12 88.12 88.12 88.12 88.12
tb/hr 8.81E-03 8.81E-03 8.81E-03 8.81e-03 8.81€-03
TPY 3.86E-02 3.8&E-02 3.86E-02 3.86E-02 3.86E-02
Carbon X Exhaust Gas 3.7 3.68 3.66 3.65 3.6
Dioxide Lb/hr 3.08E+02 3.03E+02 3.026+02 3.01E+02 2.97E+02
TPY 1.356+03 1.33E+03 1.326+03 1.32E+03 1.30E+03

Source: (1) EPA, 1990



GETFATOT
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Table A-15. Maximum Emissions for Criteria Pollutants for DESTEC Central Florida Cogeneration Facility-
GE PG7221(FA), Dry Low NOx II Combustion System, Base Load and Duct Burner
Pollutant Gas Turbine- Distillate 0il Gas Turbine- Natural Gas Duct Burner- Natural Gas Maximum Emissions
27 of 72 of 97 of 27 of 72 of 97 oF 27 oF 72 of 97 of 27 of 72 of 97 oF

Hours of Operation 300 8460 8760
Particulate:

lb/hr 17.00 17.00 17.00 9.00 9.00 9.00 1.00 1.00 1.00 18.00 18.00 18.00

TPY 2.55 2.55 2.55 38.07 38.07 38.07 4.38 4.38 4.38 45.00 45.00 45.00
Sul fur Dioxide:

Lb/hr 99.72 88.57 81.81 4,86 4.36 4.06 0.30 0.30 0.30 100,02 88.87 82.11

TPY 14.96 13.29 12.27 20,54 18.45 17.15 1.32 1.32 1.32 36.82 33.05 30.74
Nitrogen Oxides:

Lb/hr 326.22 290.19 268.04 141.87 145.34 135.02 10.00 10.00 10.00 336.22 300,19 278,04

TPY 48.93 4£3.53 40.21 684.72 614,78 571.14 43.80 43.80 43_80 TI7.46 702.11 655,15
Carbon Monoxide:

Lb/hr 98.41 B8.62 83.20 48 .83 43,98 41.28 10.00 10.00 10.00 108.41 98.62 93.20

TPY 14.76 13.29 12.48 206.55 185.03 174.63 43.80 43.80 43.80 265.12 243.12 230.91
VOCs (as methane):

Lb/hr 7.50 6.58 6.50 2.79 2.55 2.36 2.90 2.90 2.90 10.40 .48 9.40

TPY 1.12 0.99 0.97 11.80 10.77 9.98 12.70 12.70 12.70 25.63 24 .46 23.66
Lead:

lb/hr 1.65E-02 1.46E-02 1.35E-02 NA HA NA NA NA NA 1.65E-02

1.46E-02 1.35£-02
PY 2.47E-03 2.19E-03 2.03E-03 NA NA NA KA NA NA 2.47E-03 2.19€-03

2.03£-03
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Teble A-16. Maximum Emissions of Other Regulated Pollutants for DETEC Central Florida Cogeneration Facility
GE PG7221(FA), Dry Low NOx Il Combustion System, Base Load and Duct Burner
Pollutant Gas Turbine- Distillate 0Oil Gas Turbine- Natural Gas Duct Burner- Natural Gas Maximum Emissions
27 of 72 of 97 oF 27 of 72 oF 97 of 27 of 72 of 97 of 27 of 72 of 97 oF
Arsenic
lbshr  7.77E-03 6,90E-03 6.37E-03 NEG. NEG. NEG. NEG. NEG. NEG. 7.7TE-03 6.90E-03 6.37E-03
TPY 1.17€-03 1.04E-03 9.56E-04 NEG. NEG. NEG. NEG. NEG. NEG. 1.17E-03 1.04E-03 9.56E-04
Beryliium
lb/hr  4.62E-03 4.11E-03 3.79E-03 NEG. NEG. NEG. NEG. NEG. NEG. 4 62E-03 4.11E-03 3.79E-03
TPY 6.94E-04 &6_16E-04 S.69E-04 NEG. NEG. NEG. NEG. NEG. NEG. 6.94E-04 6.16E-04 5.69E-04
Mercury
tb/hr  5.55E-03 4.93E-03 4,55E-03 NEG. NEG. NEG. NEG. NEG. NEG. 5.55€-03 4.93E-03 4.55E-03
TPY 8.32E-04 7.39E-04 6.83E-04 NEG. NEG, REG. NEG. NEG. NEG. B8.32E-04 7.39E-04 &.83E-04
Fluoride
Lb/hr  6.02E-02 5.35E-02 4.94E-02 NEG. NEG. NEG. NEG. NEG. NEG. 6.026-02 5.356-02 4.94E-02
TPY 9.03c-03 8,02E-03 7.41E-03 NEG. NEG. NEG. NEG. NEG. NEG. 9.03E-03 8.02E-03 7.41E-03

Sulfuric Acid
Mist lb/hr 1.22E+01 1.08E+01 1.00E+01 6.26E-01 5.62E-0% 5.23E-01 3.,88€-02 3.88e-02 3.BBE-02 1.236401 1.09E+01 1.01E+01
TPY 1.83E+00 1.63E+00 1.50E+00 2.65E+00 2.38E+00 2.21E+00 1.70E-01 1.70£-01 1.70E-01 4.65E+00 4.18E+00 3I_89E+00
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Table A-17. Maximum Emissions of Non-Regulated Pollutants for DESTEC Central Florida Cogeneration Facility-
GE PG7221(FA), Dry Low NOX Il Combustion System, Base Load ard Duct Burner
Poliutant Gas Turbine- Distillate Qil Gas Turbine- Natural Gas Duct Burner- Ratural Gas Maximum Emissions
27 of 72 oF 97 of 27 of 72 of 97 of 27 of 72 of 97 of 27 of 72 of 97 of

Manganese

Ib/hr 2.59E-02 2.30E-02 2.12E-02 NEG. NEG. NEG. NEG. NEG, NEG. 2.59€-02 2.30E-02 2.12E-02

TPY 3,B3E-03 3.45E-03 3.19E-03 NEG. NEG. NEG. NEG. NEG. NEG. 3.88E-03 3,45E-03 3.19E-03
Nickel

lb/hr  3.14E-01 2.79E-01 2.58E-01 NEG. NEG. NEG. NEG. NEG. NEG. 3.14E-01 2.79E-01 2.5BE-01

TPY 4,72E-02 4.19E-02 3.87E-02 NEG. NEG. NEG. NEG. NEG. NEG. 4.T2E-02 &4.19€-02 3.87e-02
Cadmium

lb/hr 1.94E-02 1.73E-02 1.59E-02 NEG. NEG. NEG. NEG. NEG. NEG. 1.94E-02 1.73E-02 1.59E-02

™Y 2.91E-03 2.59E-03 2.3%9e-03 NEG. NEG. NEG. NEG. NEG. NEG. 2.91E-03 2,59E-03 2.39E-03
Chromium

lbs/hr  8.79E-02 7.80E-02 7.21E-02 NEG. NEG. NEG. NEG. NEG. NEG. 8.79e-02 7.80E-02 7.21E-02

TPY 1.326-02 1.17E-02 1.08E-02 NEG. NEG. NEG. NEG. NEG. NEG. 1.32E-02 1.17E-02 1.08E-02
Copper

{b/hr  5.18E-01 4.60E-01 4.25E-01 NEG. NEG. NEG. NEG. NEG. NEG. S.18E-01 4.60E-01 4.25£-01

TPY 7.77E-02 6.90E-02 6.37E-02 NEG. NEG. NEG. NEG. NEG. NEG. 7.77E-02 6.90E-02 6.37E-02
Vanadium

lbfhe  1,29€-01 1.14E-01 1.0SE-01 NEG. NEG. NEG. NEG. NEG. NEG. 1.29E-01 1.14E-01 1.05E-01

TPY 1.936-02 1.71E-02 1.5BE-02 NEG. NEG. NEG. NEG. NEG. NEG. 1.936-02 1.71E-02 1.58E-02
Selenium

Ib/hr 4.33E-02 3.85E-02 3.55E-02 NEG. NEG. NEG. NEG. NEG. NEG. 4,33E-02 3.85E-02 3.55E-02

TPY 6.50E-03 5.77E-03 5.33E-03 NEG. NEG. NEG. NEG. NEG. NEG, 6.50E-03 5.77E-03 5.33£-03
Polycyclic
Organic Lbshr  5.14E-04 4.57E-04 4.22E-04 1.80E-03 1.61E-03 1.50E-03 1.11E-04 1.11E-04 1.11E-04 1.91E-03 1.73E-03 1.61E-03
Matter TPY 7.71E-05 6.85E-05 6.33E-05 7.60E-03 6.83E-03 6.35E-03 4.87E-04 4.8TE-04 4.87E-04 B8.17E-03 7.38E-03 6.90E-03
Formaldehyde

lbshr  7.49E-01 6.65E-01 6.15E-01 1.42E-0% 1.28E-01 1.19£-01 8.81E-03 B8.81E-03 3.81E-03 7.58E-01 6.74E-01 6.23€-01

TPY 1.12e-01 9.98£-02 9.22E-02 6.02E-01 5.41E-01 5.03€-01 3.B6E-02 3.BSE-02 3.846E-02 7.53E-01 6.79E-01 6.33E-01
Carbon
Dioxide Lbfhr  3.10E+05 2.76E+05 2.55E+05 2.07€+05 1.88E+05 1.73E+05 3.08E+02 3.02E+02 2.97E+02 3.11E405 2,76E+05 2.55E+05

TPY 4.65E+04  4,14E+04  3.83E+04 8.76E+05 T7.86E+05 7.31E+05 1.35E+403 1.32E+03 1.30E+03 9.24E+05 B8.29E+05 7.71E+05
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Table A-18, Maximum Emissions for Additional Non-Regulated Pollutant for DESTEC Central Florida Cogeneration Facility-
GE PG7221(FA), Dry Low NOx Il Combustion System, Base Load and Duct Burner
Pollutant Gas Turbine- Distillate Qil Gas Turbine- Natural Gas Duct Burner- Natural Gas Maximum Emissions
27 of 72 of 97 of 27 of 72 of 97 of 27 of 72 of 97 of 27 of 72 of 97 of
Antimony
lbshr  4,04E-02 3.59E-02 3.32E-02 NEG. NEG. NEG. 0.00E+00 0,00e+00 0.00E+QD 4.04E-02 3.59E-02 3.32E-02
TPY 6.06E-03 5.38E-03 4.97e-03 NEG. NEG. NEG. 0.00E+00 0.00E+00 0.00E+00 6.06E-03 5.38E-03 4.97e-03
Barium
lbshr  3.61E-02 3.21E-02 2.96E-02 NEG. NEG, NEG. 0.00£+00 O.00E+00 0.00E+00 3.61E-02 3.21£-02 2.96E-02
TPY 5.42E-03 4.81E-03 4.448-03 NEG. NEG. NEG. 0.00E+00 0.00E+00 0.0GE+00 5.42E-03 4.B1E-03 &4.44E-03
Cobalt
Lb/hr  1.68E-02 1.49€E-02 1.38E-02 NEG, NEG. NEG. 0.00E+00 0.00E+00 0.00E+D0 1.688-02 1.49E-02 1.38E-02
TPY 2.51E-03 2.23E-03 2.06E-03 NEG. NEG. NEG. 0.00E+00 0.00E+00 0.00E+00 2.51E-03 2.23e-03 2.08E-03
Zinc
lb/hr  1.26E+00 1,12E+00 1.04E+00 NEG. NEG. NEG. 0.00E+00 0.00E+00 0.00E+0D 1.266+00 1.12E+00 1.04E+00
TPY 1.90E-01 1.68E-01 1.56E-01 NEG. NEG. NEG. 0.00E+00 0.00E+00 ©,00E+00 1.90E-01 1.68E-01 1.56E-01
Chlorine

Ib/hr  4.99E-02 4.43E-02 4.09E-02 NEG. NEG. NEG. 0.00E+Q00 0Q.00E+Q0 0.00E+00 4. 02 4.43E-02 4.09E-02
TPY 7.48E-03 6.64E-03 6.14E-03 NEG. NEG. NEG. 0.00E+00 0.00E+00 0.00E+00 T.4BE-03 6.64E-03 6.14E-03
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Table A-1A. Design Information and Stack Parameters for DESTEC Central Florida Cogeneration Facility-
GE PG7221(FA), Dry Low NOx Il Combustion System, Distillate Oil, 70 Percent Load
* Not Available * * Not Available *
Data Gas Turbine Gas Turbine Gas Turbine Gas Turbine Gas Turbine
fuel 0il Fuel Oil Fuel 0Oil Fuel Oil Fuel Ofl
27oF 64oF T20F 790F 97oF
A B c D E F
General :
Power (kW) 129,200.0 111,000.0 98,500.0
Heat Rate (Btu/kwh) 11,430.0 11,800.0 12,280.0
Heat Input (mmBtu/hr) 1,476.8 1,309.8 1,209.6
Fuel 0il (lbshr) 79,609.5 70,609.2 65,206.5
Fuel:
Keat Content,LHV (Btu/lb) 18,550 18,550 18,550
CT Exhaust:
Volume flow (acfm) 1,988,010 1,869,045 1,802,083
Volume Flow (scfm) 645,553 597,370 573,193
Mass Flow (Lb/hr) 2,837,000 2,619,000 2,510,000
Temperature (of) 1,166 1,192 1,200
Moisture (X Vol.) 11.96 12.40 12.48
Oxygen (% Vol.) 10.57 10.81 11.07
Molecular Weight 28.23 28.16 28.13
water Injected (lb/hr) 105,120 80,490 8,760
HRSG Stack (without duct burner):
volume Flow (acfm) 806,941 746,713 716,491
Temperature (of) 200 200 200
Diameter (ft) 18.0 18.0 18.0
Velocity (ft/sec) 52.9 48.9 6.9
Stack Height (ft) 180 180 180

Source: General Electric, 1992.
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Table A-2A. Maximum Emissions for Criteris Pollutants for DESTEC Central Florida Cogeneration Facility-
GE PG7221(FA), Dry Low NOx 11 Combustion System, Distillate 0il, 70 Percent Load
* Not Available * * Not Available *
Pollutent Gas Turbine Gas Turbine Gas Turbine Gas Turbine Gas Turbine
Fuel Oil Fuel 0il Fuel 0il fuel 0il Fuel 0Ofl
27oF bboF T2oF T90F 97oF

Hours of Operation 300 00 300
Particulate

Basis, tb/hr (1) 17.0 17.0 17.0

tb/hr 17.0 17.0 17.0

TPY 2.6 2.6 2.6
Sul fur Dioxide

Basis, X sulfur .05 0.05 0.05

Lb/hr 79.61 70.61 65.21

TPY 11.9 10.6 9.8
Nitrogen Oxides

Basis, ppm* (1) 42.0 42.0 42.0

Lb/hr 257.7 228.4 211.0

TPY 38.7 34.3 3.7
Carbon Monoxide

Basis, ppm+ (1) 30.0 30.0 30.0

Lb/hr 74.3 68.4 65.6

TPY 1.1 10.3 9.8
VOCs (as methane)

Basis, ppm+ (1) 4.0 4.0 4.1

Lb/hr 5.66 5.21 5.12

TPy 0.8 0.8 0.8
Lead

Basis, Lb/10E+12 Btu (2) 8.9 8.9 8.9

\b/hr 1.31E-02 1.17e-02 1.08€-02

TPY 1.97E-03 1.75E-03 1.61E-03

* corrected to 15% 02 dry conditions
+ corrected to dry conditions

Source: (1) General Electric, 1992; (2) EPA, 1990
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Teble A-3A. Maximum Emissions of Other Regulated Pollutants for DETEC Central Florida Cogeneration Facility
GE PGT221(FA), Dry Low NOx 11 Combustion System, Distillate Oil, 70 Percent Load
* Not Availlable * * Not Available *

Pollutant Units Gas Turbine Gas Turbine Gas Turbine Gas Turbine Gas Turbine
Fuel 0il Fuel 0Oil Fuel 0il Fuel Gil Fuel 0Ofl

27oF 64qF T2oF 790F S7oF

A B C [} E F

Arsenic tb/1GE+12 Btu (1) 4.2 &.2 4.2
Lb/hr 6.20E-03 5.50€-03 5.08E-03
TPY 9.30E-04 8.25E-04 7.62E-04
Berylljum Ib/10E+12 Btu (1) 2.5 2.5 2.5
Lb/hr 3.69E-03 3.27E-03 3.02E-03
TPY S.54E-04 4. 91E-04 4.54E-04
Mercury tb/10E+12 Btu (1) 3 3 3
Lb/hr 4 ,43E-03 3.93E-03 3.63E-03
TPY 6.65E-04 5.89E-04 5.44E-04
Fluoride pg/d (2) 14 14 14
lb/hr 4.80E-02 4. 26E-02 3.94E-02
TPY 7.21E-03 6.39E-03 5.90e-03
Sulfuric Acid ¥ of S02 8 8 8
Mist Lb/hr 9.75E+00 8.65E+00 7.99E+00
TPY 1.46E+00 1.30E+00 1.20E+00

Note: Multiply by 2.324 to convert picogram/Joule (pg/J) to lb/10E+12 Btu.
Source: (1) EPA, 1990; (2) EPA, 1981
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Table A-4A. Maximum Emissions of Mon-Regulated Pollutants for DESTEC Central Florida Cogeneration Facility-
GE PG7221(FA), Dry Low NOx II Combustion System, Distillate 0il, 70 Percent Load
¥ Not Avallable ¥ * Not Avallable *
Pollutant Units Gas Turbine Gas Turbine Gas Turbine Gas Turbine Gas Turbine
Fuel 0il Fuel 0il fuel 0il Fuel Oil fuel 0il
27oF &hoF T20F 79oF 97oF
A B c D E F

Mangenese Lb/10E+12 Btu (1) 14 14 14
Lb/hr 2.07E-02 1.83E-02 1.69€-02

TPY 3.10e-03 2.75e-03 2.54E-03

Nickel [b/10E+12 Btu (1) 170 170 170
Lb/hr 2.51E-01 2.23E-01 2.06E-01

TPY 3.77E-02 3.34E-02 3.08E-02

Cadmium Lb/10E+12 Btu (1) 10.5 10.5 10.5
tb/hr 1.55E-02 1.38e-02 1.27E-02

TPY 2.33e-03 2.06E-03 1.9ME-03

Chromium Lb/10E+12 Btu (1) 47.5 47.5 47.5
Lb/hr 7.01E-02 6.22E-02 5.75e-02

TPY 1.05€-02 9.33e-03 8.62E-03

Copper Lb/10E+12 Btu (1) 280 280 280
lb/hr 4. 13E-01 3.67E-01 3.39€-01

TPY 6.20E~02 5.50€-02 5.08E-02

Vanadium Lb/10E+12 Btu (1) 69.5 69.5 69.5
Lb/he 1.03e-01 9.10E-02 8.41E-02

TPY 1.54E-02 1.37E-02 1.26E-02

Selenium Lb/10E+12 Btu (1) 23.42 23.42 23.42
Lb/hr 3.46E-02 3.07E-02 2.83€-02

TPY 5.19£-03 4.60E-03 4 ,256-03

Polycyclic  Lb/10E+12 Btu (1) 0.278 0.273 0.278
organi¢ tb/hr 4. 11E-04 3.64E-04 3.36E-04
Matter TPY 6,16E-05 5.46E-05 5.04E-05
Formaldehyde Lb/10E+12 Btu (1) 405 405 405
[b/hr 5.98E-01 5.30E-01 4.,90E-01

TPY 8.97E-02 7.96E-02 7.35e-02

Carbon % Exhaust Gas 5.54 5.31 5.11
Dioxide Lb/hr 2.45E+0S 2.17E+05 2.01E+05
TPY 3.68E+04 3.26E+04 3.01E+04

Source: (1) EPA, 1990
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Table A-5A. Maximum Emissions for Additional Non-Regulated Pollutant for DESTEC Central Florida Cogeneration Facility-
GE PG7221(FA), Dry Low NOx 11 Combustion System, Distillate Qil, 70 Percent Load

* Not Avallable *

* Not Available *

Pollutant Gas Turbine Gas Turbine Gas Turbine Gas Turbine Gas Turbine
Fuel Oil Fuel 0Oil Fuel Dil Fuel 07l Fuel 07l

27of 640F T20F T9of 9ToF

A B [+ D E F

Antimony pa/d (1) 9.4 9.4 .4
Lb/hr 3.23e-02 2.86E-02 2.64E-02
TPY 4 .BLE-03 4,29e-03 3.96E-03
Barium pa/d (1) 8.4 8.4 '
lb/hr 2.88E-02 2.56E-02 2.36E-02
TPY 4,32E-03 3.84E-03 3.54E-03
Cobalt pg/d (1) 3.9 3.9 3.9
ib/hr 1.34E-02 1.19€-02 1.10E-02
TPY 2.01E-03 1.78e-03 1.64E-03
Zinc pa/sd (1) 294 294 294
tbshr 1.01E+00 38.95E-01 8.26E-01
TPY 1.51E-01 1.34E-01 1.24E-01
Chlorine ppm 0.5 0.5 0.5
Ibshr 3.98E-02 3.53e-02 3.26€-02
TPY 5.97E-03 5.30E-03 4.89€-03

Note: Multiply by 2.324 to convert picogram/Joule (pg/J) to Lb/10E+12 Btu.

Source: (1) EPA, 1979
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Table A-6A. Design Information and Stack Parameters for DESTEC Central Florida Cogeneration Facility-

GE PGT221(FA), Dry Low NOx II Combustion System, Natural Gas, 70 Percent Load
Data Gas Turbine Gas Turbine Gas Turbine Gas Turbine Gas Turbine
Netural Gas Natural Gas Hatural Gas Natural Gas Natural Gas
27oF b640oF T20F 790F 97oF
A B C D E F
General:
Power (kW) 119,900.0 106,500.0 103,100.0 99,500.0 $0,900.0
Heat Rate (Btu/kwh) 10,770.0 11,070.0 11,340.0 11,510.0 11,890.0
Heat Input (mmBtu/hr) 1,291.3 1,179.0 1,169.2 1,145.2 1,080.8
Natural Gas (lb/hr) 60,019.7 54,796.9 54,341.3 53,230.1 50,234.8
(cfr/hr) 1,359,287 1,241,005 1,230,688 1,205,521 1,137,685
Fuel:
Heat Content, LHV (Btu/lb) 21,515 21,515 21,515 21,515 21,515
(Btu/cf) 950 950 950 950 ¥50
CT Exhaust:
Volume Flow (acfm) 1,920,685 1,845,077 1,827,352 1,808,470 1,757,157
Volume Flow (scfm) 619,500 588,641 581,580 575,224 558,903
Mass Flow (lb/hr) 2,744,000 2,595,000 2,560,000 2,524,000 2,454,000
Temperature (of) 1,177 1,195 1,199 1,200 1,200
Moisture (X Vol.) 7.84 8.98 9.34 10.14 9.89
Dxygen (X Vol.) 12.46 12.41% 12.39 12.28 12.52
Molecular Weight 28.45 28.32 28.27 28.18 28.20
Water Injected (lb/hr) 0 0 0 0 0
HRSG Stack (without duct burner):

Volume Flow (acfm) 774,375 735,801 726,975 719,030 698,629
Temperature (of) 200 200 200 200 200
Diameter (ft) 18.0 18.0 18.0 18.0 18.0
velocity (ft/sec) S0.7 48.2 47.6 47.1 45.8
Stack Height (ft) 180 180 180 180 180

Source: General Electric, 1992.
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Table A-7A. Maximum Emissions for Criteria Pollutants for DESTEC Central Florida Cogeneration Facility-
GE PG7221(FA), Dry Low NOx 1] Combustion System, Natural Ges, 70 Percent Load
Pol lutant Gas Turbine Gas Turbine Gas Turbine Gas Turbine Gas Turbine
Natural Gas Natural Gas Natural Ges Natural Gas Natural Gas
270F bboF T20F 790F 97oF
Hours of Operation 8460 8460 8460 8460 8460
Particulate
Basis, Lb/hr (1) 9.00 92.00 9.00 9.00 9.00
tb/hr 9.00 9.00 9.00 9.00 .00
TPY 38.07 38.07 38.07 38.07 38.07
Sulfur Dioxide
Basis, gr $/100 cf 1.0 1.0 1.0 1.0 1.0
tb/hr 3.88 3.55 3.52 3.44 3.25
TPY 16.43 15.00 14.87 14.57 13.75
Nitrogen Oxides
Basis, ppm* (1) 25.0 25.0 25.0 25.0 25.0
Lb/hr 127.9 118.1 115.7 113.5 1071
TPY 540.88 49971 489.59 480.01 452.93
Carbon Monoxide
Basis, ppm+ (1) 15.0 15.0 15.0 15.0 15.0
tb/hr 37.3 35.0 34.5 33.8 32.9
TPY 157.92 148.20 145.84 142.98 139.31
VOCs (as methane)
Basis, ppm+ (1) 1.5 1.5 1.5 1.6 1.5
ib/hr 2.13 2.00 2.00 2.06 1.88
TPY 9.02 8.47 B.44 8.7 7.96
Lead
Basis NA NA NA NA NA
ib/hr KA NA KA NA RA
TPY KA NA NA NA KA

* corrected to 15X 02 dry conditions
+ corrected to dry conditions

Source: General Electric, 1992.
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Table A-8A. Maximum Emissions of Other Regulated Pollutants for DETEC Central Florida Cogeneration Facility
GE PGT221(FA), Dry Low NOx 11 Combustion System, Natural Gas, 70 Percent Load

Pollutant Units Gas Turbine Gas Turbine Gas Turbine Gas Turbine Gas Turbine
Natural Ges Natural Gas Natural Gas Natural Gas Natural Gas

27oF b6hof T2of 790F 9ToF

A B 3 D E F

Arsenic -- -- -- .- .- --
Lb/hr NEG. MEG. NEG. NEG. NEG.

TPY NEG. REG. NEG. NEG. NEG.

Beryllium -- -- -- -- -- --
Lb/hr NEG. NEG. NEG. MEG. NEG.

TPY KEG. MEG. NEG. MEG. NEG.

Mercury -- - .- -- -- --
Lb/hr NEG. NEG. KEG. NEG. NEG.

TPY NEG. NEG. NEG. NEG. NEG.

Fluoride -- -- .- -- -- --
(b/hr NEG. NEG. NEG. NEG. NEG.

TPY KEG. HEG. NEG. NEG. NEG.
Sulfuric Acid X of 502 8 8 8 8 8
Mist {b/hr S.01E-01 4.,57E-01 4.53E-01 4 44E-01 4_19E-01
TPY 2.12E+00 1.93£+400 1.92E+00 1.88E+00 1.77E+00

Source: EPA, 1990
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Table A-9A. Maximum Emissions of Non-Regulated Pollutants for DESTEC Central Florida Cogeneration Facility-
GE PG7221(FA), Dry Low NOx Il Combustion System, Natural Gas, 70 Percent Load

Pollutant Units Gas Turbine Gas Turbine Gas Turbine Gas Turbine Gas Turbine
Natural Gas Natural Gas Natural Gas Natural Gas Natural Gas

27cF 64oF T20F T9oF 9ToF

A B [ : D E F

Manganese - -- -- - -- ==
lbshr NEG, NEG. NEG. NEG. NEG.

TPY NEG. NEG. NEG. KEG. NEG.

Nickel -- .- -- -- -- --
lbshr NEG. HEG. NEG. NEG. NEG.

TPY NEG, NEG. NEG. NEG. NEG.

Cadmium -- -- -- -- -- --
tb/hr NEG. NEG. NEG. NEG. NEG.

TPY NEG, NEG. NEG. NEG. NEG.

Chromium -- - -- -- - -
lb/bhr MEG. NEG. NEG. NEG. NEG.

TPY NEG. NEG. NEG. NEG. NEG.

Copper == -- -- -- -- .-
lb/hr MEG. NEG., NEG. NEG. NEG.

TPY NEG. NEG. NEG. NEG. NEG.

Vanadium -- -- .. -~ . --
tb/hr NEG. NEG. NEG. KEG. NEG.

TPY NEG. NEG. MEG. KEG. NEG.

Selenium .- .- -- -- -- --
tb/hr NEG. NEG. MEG. NEG. NEG.

TPY NEG. NEG. NEG. REG. NEG.
Polycyclic  Lb/10E+12 Btu (1) 1.113 1.113 1.113 1.113 1.113
Organic tb/hr 1.44€E-03 1.31E-03 1.30€-03 1.27e-03 1.20E-03
Matter TPY 6.08E-03 5.55€-03 5.50E-03 5.39€-03 5.096-03
Formatdehyde Lb/10E+12 Btu (1) 88.12 88.12 88.12 88.12 88.12
Lb/hr 1.14E-01 1.04E-01 1.03e-01 1.01E-01 9.52E-02

TPY 4.81E-01 4.39e-01 4.36E-01 4.27E-01 4.03E-01
Carbon % Exhaust Gas 3.85 3.75 3.72 3.68 3.58
Dioxide Lb/hr 1.63E+05 1.51E+05 1.4BE+05 1.45E+05 1.37€+05
TPY &6, 91E+05 6.40E+05 6.27E+0S &6.14E+05 5.80€+05

Source: (1) EPA, 1990



GE7FATOT
6/12/92

Tabte A-10A. Maximum Emissions for Additional Mon-Regulated Pollutant for DESTEC Central Florida Cogeneration Facllity-
GE PG7221(FA), Dry Low NOx Il Combustion System, Natural Ges, 70 Percent Load

Pollutant Gas Turbine Gas Turbine Gas Turbine Gas Turbine Gaes Turbine
Natural Gas Natural Gas Natural Gas Natural Gas Natural Gas
27oF 640F 720F 790F 97oF
A B c D E F
Antimony pe/d -- -- -- -- --
Lbshr NEG. : NEG. NEG. NEG. NEG.
TPY NEG. MEG. NEG. NEG. NEG.
Barium pa/Jd -- -- -- -- --
Lb/hr REG. NEG. MEG, NEG. NEG,
TPY NEG. NEG. NEG. NEG. NEG.
Cobalt pa/d -- -- -- -- --
Lb/hr NEG, NEG. NEG. NEG. NEG.
TPY NEG. NEG. NEG. NEG. NEG.
Zine Pg/d -- -- -- -- --
Lb/hr NEG. NEG. NEG. NEG. NEG.
TPY NEG. NEG. NEG. NEG. NEG.
Chlorine ppm -- -- -- -- -~
tb/hr NEG. HEG. NEG. NEG. NEG.
PY NEG. NEG. NEG. NEG. NEG.
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Yable A-11A. Design Information for DESTEC Central Florida Cogeneration Facility-
Duct Burner, Supplemental Firing, Natural Gas
Data
Natural Gas Matural Gas Natural Gas Natural Gas Natural Gas
27oF &4oF T20F 790F 97cF
A B C D E F
General:
Power (kW) RA NA NA NA NA
Heat Rate (Btu/kwh) NA HA NA NA NA
Heat Input (mmBtu/hr) 100.0 100.0 100.0 100.0 100.0
Naturel Gas (lb/hr) 4,194.8 4,194.8 4,194.8 4,194.8 4,194.8
(cf/hr) 105,263 105,263 105,263 105,263 105,263
Fuel:
Heat Content, LHV (Btu/lb) 23,839 23,839 23,839 23,839 23,839
(Btu/cf) 950 950 950 950 950
DB Exhaust:
Volume Flow (acfm) 1,504 1,504 1,504 1,504 1,504
Volume Flow (scfm) 1,203 1,203 1,203 1,203 1,203
Mass Flow (ib/hr) 5,244 5,244 5,264 5,244 5,244
Temperature (oF) 200 200 200 200 200
Moisture (X Vol.)
Oxygen (% Vol.)
Molecular Weight 28.00 28.00 28.00 28,00 28.00
HRSG Stack:
Volume Flow (acfm) NA NA NA NA NA
Temperature (of) NA NA NA NA NA
Diameter (ft) NA NA NHA NA NA
Velocity (ft/sec) NA NA NA NA NA
RA NA NA NA NA

Stack Height (ft)

Source: Destec Engineering,

Inc,, 1992



Table A-12A. Maximum Emissions for Criteria Pollutants for DESTEC Central Florida Cogeneration Facility-

Duct Burner, Supplemental Firing, Natural Gas
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Pollutant
Natural Gas Natural Gas Natural Gas Natural Gas Natural Gas
270F bhoF T20F 79cF 97oF

Hours of Operation B760 8760 B760 8760 8760
Particulate

Basis, lb/MMBtu 0.01 0.01 0.01 0.01 c.01

Lbshr 1.00 1.00 1.00 1.00 1.00

TPY 4,38 4,38 4.38 4.38 4.38
Sulfur Dioxide

Basis, gr /100 cf 1.0 1.0 1.0 1.0 1.0

Lb/hr 0.30 0.30 0.30 0.30 0.30

TPY 1.32 1.32 1.32 1.32 1.32
Nitrogen Oxides

Basis, Lb/MMBtu 0.10 ¢.10 0.10 0.10 0.10

Lb/hr 10.00 10.00 10.00 10.00 10.00

TPY 43_80 43.80 43.80 43.80 43.80
Carbon Monoxide

Basis, lb/MMBtu 0.10 .10 0.10 0.10 0.10

Lb/hr 10.00 10.00 10.00 10.00 10.00

TPY 43_80 43.80 43.80 43,80 43._80
VOCs

Basis, Lb/MMBtu 0.029 0.029 0.029 0.02¢9 0.029

lb/hr 2.90 2.590 2.90 2.90 2.%0

TPY 12.70 12.70 12.70 12.70 12.70
Lead

Basis NA NA NA KA NA

Lb/hr NA NA HA KA KA

TPY NA NA NA RA NA
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Teble A-13A. Maximum Emissions of Other Regulated Pollutants for DETEC Central Florida Cogeneration Facility
Duct Burper, Supplemental Firing, Natural Gas
Poliutant Units

Natural Gas Natural Gas Natural Gas Natural Gas Natural Gas

27oF &hoF T2oF 790F 97oF

A B C D E F

Arsenic -- - - .- .- --
Lb/hr NEG. NEG. NEG. - NEG. NEG.
TPY NEG. NEG. NEG. NEG. NEG.

Beryllium -- - -- -- .- --
lb/hr NEG. NEG. NEG. NEG. NEG.
wY NEG. NEG. NEG. NEG. NEG.

Mercury -- -- -- .- - --
Lb/hr NEG. NEG. NEG. NEG. NEG.
TPY NEG. NEG. NEG. NEG. NEG.

Fluoride .- -- -- -- -- --
tb/hr NEG. NEG. MNEG. NEG. NEG.
TPY NEG, NEG. NEG. NEG. NEG.
Sulfuric Acid X of S02 3 8 8 8 8
Mist tb/hr 3.88€-02 3.88e-02 3.88E-02 3.BBE-02 3.88E-02
TPY 1.70£-01 1.70E-01 1.70€-01 1.70e-01 1.70e-01

Source: EPA, 1990
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Table A-14A. Maximum Emissions of Non-Regulated Pollutants for DESTEC Central Florida Cogeneration Facility-
Duct Burner, Supplemental Firing, Natural Gas

Pol lutant Units
Natural Gas Ratural Gas Natural Gas Natural Gas Natural Gas
27oF b4oF 720F T90F 97oF

A B c D E F

Manganese -~ -- -- -~ -- --
ib/hr NEG. NEG. NEG. NEG. NEG.
TPY NEG. KEG. NEG. NEG. NEG.

Nickel -- -- .- .- .- .-
{b/hr NEG. NEG. NEG. NEG. NEG.
TPY NEG. NEG. NEG. NEG. NEG.

Cadmium == -- -- - -- --
Lb/hr NEG. NEG. NEG. NEG. NEG.
TPY NEG. NEG. NEG. NEG. NEG.

Chromium == -- - -- .- --
\b/hr NEG. NEG. NEG. NEG. MEG.
TPY NEG. NEG. NEG. NEG. NEG.

Copper -- -- -- -- .- --
ib/hr NEG. NEG. NEG. NEG. NEG.
TPY NEG. NEG. NEG. NEG. NEG.

Vanadium -- -- -- -- -- --
Lb/hr NEG. NEG. KEG. NEG. NEG.
TPY NEG. NEG. NEG. KEG. NEG.

TPY NEG. KEG. NEG. NEG. NEG.

Polycyclic  Lb/10E+12 Btu (1) 1.113 1.113 1.113 1.113 1.113
Grganic Lbshr 1.11€-04 1.11E-04 1.11E-04 1.11£-04 1.11E-04
Matter TPY 4.B7E-04 4.87€-04 4.87E-04 4.B7E-04 4.87E-04

Formaldehyde Lb/10E+12 Btu (1) 88.12 88.12 88.12 88.12 88.12
Lb/hr 8.81E-03 8.81E-03 8.81E-03 8.81€-03 8.81E-03
TPY 3.86E-02 3.86E-02 3.86E-02 3.86E-02 3.86E-02

Carbon % Exhaust Gas 3.7 3.68 31.66 3.65 3.6
Dioxide Lb/hr 3.08E+02 3.03E+02 3.02E+02 3.01E+02 2.97E+02
TPY 1.35e+03 1.33E+03 1.32e+03 1.326+03 1.30E+03

Source: (1) EPA, 1990

Selenium -- .- -- -- -- --
Lb/hr NEG. NEG. KEG. NEG. NEG.
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Table A-15A. Maximum Emissions for Criteria Pollutants for DESTEC Central Florida Cogeneration Facility-
GE PG7221(FA), Ory Low NOx 11 Combustion System, 70 Percent Load and Duct Burner
Pollutant Gas Turbine- Distillate Oil Gas Turbine- Natural Gas Duct Burner- Natural Gas Maximum Emissions
27 of 72 of 97 of 27 of 72 of 97 of 27 of 72 of 97 ofF 27 of 72 of 97 ofF

Hours of Operatton 300 8460 8760
Particulate:

Lb/hr 17.00 17.00 17.00 .00 9.00 %.00 1.00 1.00 1.00 18.00 18.00 18.00

TPY 2.55 2.55 2.55 38.07 38.07 18.07 4,38 4.38 4.38 45.00 45.00 45.00
sul fur Dioxide:

Lb/hr 79.61 70.61 65.21 3.88 3.52 3.25 0.30 0.30 0.30 79.91 70.9M1 65.51

TPY 11.94 10.5¢ 9.78 16.43 14,87 13.75 1.32 1.32 1.32 29.69 26.78 24.85
Nitrogen Oxides:

lb/hr 257.71 228.37 211.04 127.87 115.74 107.07 10.00 10.00 10.00 267.71 238.37 221.04

Py 38.66 34.26 31.66 540.88 489.59 452.93 43,80 43.80 43.80 623.33 567.64 528.38
Carbon Monoxide:

Lb/hr 74,33 68,44 65,61 37.33 34.48 32.93 10.00 10.00 10.00 B4.33 78.44 75.61

TPY 11.15 10.27 ?.84 157.92 145.84 13¢9.31 43.80 43.80 43.80 212.87 199.91 192.95
VOCs (as methane):

tb/hr 5.66 5.21 5.12 2.13 2.00 1.88 2.90 2.90 2.90 8.56 8.1 8.02

TPY 0.85 0.78 0.77 .02 B.44 7.96 12.70 12.70 12.70 22.58 21.93 21.43
Lead:

tbshr 1.31E-02 1.17E-02 1.0BE-02 NA NA NA NA NA NA 1.31e-02 1.17e-02 1.0BE-02

TPY 1.97E-03 1.75E-03 1.61E-G3 NA NA NA NA NA NA 1.97e-03 1.756-03 1.51€E-03
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Table A-16A. Maeximum Emissions of Other Regulated Pollutants for DETEC Central Florida Cogeneration Facility
GE PGT221(FA), Dry Low NOx Il Combustion System, 70 Percent Load and Duct Burner
Pol lutant Gas Turbine- Distillate Qil Gas Turbine- Natural Gas Duct Burner- Natural Gas Maximum Emissions
27 of 72 of 97 oF 27 of 72 of 97 of 27 of 72 of 97 of 27 of 72 of 97 of
Arsenic
lb/hr  6.20E-03 5.50E-03 5.08E-03 NEG. NEG. NEG. NEG. NEG. NEG. 6.20E-03 5.50E-03 S.08£-03
TPY 9.30E-04 B8.25E-04 7.62E-04 NEG. NEG. NEG. NEG. NEG. NEG. 9.30E-04 B.25E-04 7.62E-04
Beryllium
{b/hr  3.69E-03 3.27E-03 3.02€-03 NEG. NEG. NEG. NEG. NEG. KEG. 3.69€E-03 3.27E-03 3.02€-03
TPY 5.54E-04 &4.91E-04 4.54E-04 NEG. NEG. NEG. NEG. NEG. NEG. S.54E-04 4.91E-04 4.54E-04
Mercury
lb/hr  4.43E-03 3.93e-03 3.63E-03 NEG. NEG. NEG. NEG. NEG. NEG. 4. 436-03 3.93E-03 3.63£-03
TPY 6.65E-04 5.89E-04 5.44E-04 NEG. NEG. NEG. NEG. NEG. NEG. 6.65E-04 S5.B9E-04 5.44E-04
Fluoride
lb/hr  4.BOE-02 4.26E-02 3.94E-02 NEG. NEG. NEG. NEG. NEG. NEG. 4.80E-02 4.26E-02 3.94£-02
TPY 7.21E-03 6.39E-03 S.90E-03 NEG. NEG. NEG. NEG. NEG. NEG. 7.21E-03 6.39E-03 5.90E-03

Sulfuric Acid
Mist lb/hr  9.7SE+00 8,65E+00 7.99E+Q0 S.01E-01 &4.53E-01 4.19E-01 3.88E-02 3.88E-02 3.88E-02 9.79e+00 B8.69E+00 B.03E+00
TPY 1.46E+00 1.30E+00 1.20E+00 2.12E+00 1.92E+00 1.77E+00 1.70E-01 1.70E-01 1.70E-01 3.75E+00 3,39E+00 3,14E+00
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Table A-17A. Maximum Emissions of Non-Regulated Pollutants for DESTEC Central Florida Cogeneration Facility-
GE PG7T221(FA), Dry Low NOx 11 Combustion System, 70 Percent Load and Duct Burner
Pollutant Gas Turbine- Distillate Qil Gas Turbine- Natural Gas Duct Burner- Natural Gas Maximum Emissions
27 of 72 of 97 of 27 of 72 of 97 of 27 of 72 oF 97 ofF 27 of 72 of 97 of

Manganese

lb/hr  2.07E-02 1.83E-02 1.69E-02 NEG. NEG. NEG. NEG. NEG. NEG. 2.07E-02 1.83E-02 1.6%E-02

TPY 3.10E-03 2.75E-03 2.54E-03 NEG. NEG. NEG. NEG. NEG. NEG. 3.10E-03 2.75E-03 2.54E-03
Nickel

Ilbshr  2.51E-01 2.23€E-01 2.04E-01 NEG. NEG. NEG. NEG. NEG, NEG. 2.51E-01 2.23e-01 2.04E-01

TPY 3I.77e-02 3.34E-02 3,08E-02 NEG. NEG. NEG. NEG. NEG. REG. 3.77TE-02 3.34E-02 3.08E-02
Cadmium

lbs/hr  1.55€-02 1.38E-02 1.27E-02 NEG. NEG. NEG. NEG. NEG. NEG. 1.55e-02 1.38£-02 1.27E-02

TPY 2.33E-03 2.06E-03 1.91E-03 NEG. NEG. NEG. NEG. NEG. NEG. 2.33E-03 2.06E-03 1.91E-03
Chromium

Lb/hr 7.01E-02 &.22eE-02 S.75E-02 NEG. NEG. NEG. NEG. NEG. NEG. 7.01E-02 6.22E-02 5.75E-02

TPY 1.05E-02 9.336-03 B8.62E-03 HEG. NEG. NEG. NEG. NEG. NEG. 1.056-02 9.33e-03 B.82E-03
Copper

lb/he 4.13E-01 3.67E-01 3.3%9E-01 NEG. NEG. NEG. NEG. NEG. NEG. 4, 13E-01 3.67E-01 3.39E-01

TPY 6.20E-02 5.50E-02 5.0BE-02 NEG. NEG. NEG. NEG. NEG. NEG. 6.20E-02 5.50E-02 5.08E-02
Vanadium

tb/hr  1.03E-01 9.10E-02 8.41E-02 NEG. NEG. NEG. NEG. NEG. NEG. 1.03e-01 9.10E-02 8.41E-02

TPY 1.54E-02 1.37e-02 1.26E-02 NEG. NEG. NEG. NEG. NEG. NEG. 1.54E-02 1.37E-02 1.26E-02
Selenium

tb/hr  3.46E-02 3.07E-02 2.83E-02 NEG. NEG. NEG. NEG. NEG. NEG. 3.48E-02 3.07E-02 2.83E-02

TPY 5.196-03 4.60E-03 4,25E-03 NEG. NEG. NEG. NEG. NEG. NEG. 5.19€-03 4.60E-03 4.25E-03
Polycyelic
Organic Lb/hr 4. 11E-04 3.64E-04 3.36E-04 1.44E-03 1.30E-03 1.20e-03 1.11E-04 1.11€-04 1.11E-04 1.55€6-03 1.41E-03 1.31E-03
Matter TPY 6.16E-05 5.46E-05 5.04E-05 6.08E-03 5.50E-03 S5.09E-03 4.87E-04 4,.87E-04 4.8TE-04 6.63E-03 6,05€E-03 5,63E-03
Formaldehyde

lb/hr  5.98BE-01 5.30E-01 4.90E-01 1.14E-01 1.03E-01 9.52E-02 B.B1£-03 8.81€-03 B8.81E-03 6.07e-01 5.39E-01 4.99E-01

™Y 8.97e-02 7.96E-02 7.35e-02 4.81€-01 4.38E-01 4.03E-01 3.866-02 3.86E-02 3.84E-02 6.10E-01 S5.54E-01 5.15E-01
Carbon
Dioxide Lb/hr  2.45E+05 2.17E+05 2.01E+05 1.63E405 1.4BE+05 1.37E+05 3.08e+02 3.02E+02 2.9TE+02 2.45E+05 2.18E+05 2.01E+0QS

TPY 3.68E+04 3.25E+04 3.01E+04 6.916+05 6,27E+05 5.80E+05 1.356+03 1,.32e+03 1.30E+03 7.29E+05 &,61E+05 &.11£+05
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Table A-18A. Maximum Emissions for Additional Nen-Regulated Pollutant for DESTEC Central Florida Cogeneration Facility-
GE PG7221(FA), Dry Low NOx 1I Combustion System, 70 Percent Load and Duct Burner
Pollutant Gas Turbine- Distillate Oil Gas Turbipe- Natura! Gas Duct Burner- Natural Gas Maximum Emissions
27 of 72 of 97 ofF 27 of 72 of 97 of 27 of 72 of 97 of 27 of 72 of 97 of

Ant imony

lbs/hr  3.23E-02 2.B5E-02 2.64E-02 NEG. NEG. NEG. 0.00E+00 0.00€+00 0.00E+Q0 3.23E-02 2.86E-02 2.64E-02

TPY 4.BAE-03 4.29E-03 3.96E-03 NEG. NEG. NEG. 0.00E+00 0.00E+00 0.00E+00 4 . B4E-03 4.29E-03 3.96E-03
Barium

ib/hr  2.8BE-02 2.56E-02 2.36E-02 NEG. NEG. NEG. 0.00E+00 0.00E+00 0.0CE+00 2.88E-02 2.56E-02 2.36E-02

TPY §4.32E-03 3.B4E-03 3I.S4E-03 NEG. NEG. NEG. 0.00E+00 0.00E+00 0.00E+00 4,32E-03 3.BLE-03 3.54E-03
Cobalt

Ib/hr  1.34E-02 1.19€-02 1.10E-02 NEG. NEG. NEG, 0.00E+00 0.00E+00 0.00E+00 1.346-02 1.19e-02 1.10E-02

TPY 2.01E-03 1.78E-03 1.464E-03 NEG. NEG. NEG. 0.00E+Q00 0.00E+00 0,00E+00 2.01E-03 1.78E-03 1.64E-03
2inc

lb/hr  1,01E+00 B8.95E-01 B8.26E-01 NEG. NEG. NEG. 0.00e+00 (.00E+00 0.00E+Q0 1.01E+00 8.956-01 B8.26E-01

TPY 1.51E-01 1.34€-01 1.24E-01 NEG. NEG. NEG. 0.00E+00 0.00E+Q00 O.Q0E+00 1.51£-01  1.34E-01 1,.24E-01
Chlorine

tb/hr  3.98E-02 3.53e-02 3.26E-02 NEG. NEG. NEG. 0,00E+00 0.00E+Q0 O.00E+00Q 3.98E-02 3.53E-02 3.26E-02

TPY 5.97E-03 5.30E-03 4.89E-03 NEG. NEG. NEG. 0.00E+00 0.00E+0C 0.00E+00 S.97E-03 5.30E-03 4.89E-03
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Table A-19. Design Information and Stack Parameters for DESTEC Central Florida Cogeneration Facility-
Westinghouse 501F, Conventional Combustor, Distillate Qil, Base Load
* Not Available ¥ * Not Available *
Data Gas Turbine Gas Turbine Gas Turbine Gas Turbine Gas Turbine
Fuel 0il Fuel 0il Fuel 0Oil Fuel Ofl Fuel Oit
27of b40F T20F T90F 9Tof
A B [4 D E F
General:
Power (kW) 171,730.0 160,550.0 145,180.0
Heat Rate (Btu/kwh) 9,290.0 9,570.0 9,880.0
Keat Input (mmBtu/hr) 1,595.4 1,536.5 1,434.4
Fuel 0il (lb/hr} 88,142.1 84,887.5 79,247.4
Fuel:
Heat Content,LHV (Btu/lb) 18,100 18,100 18,100
CT Exhaust:
Volune Flow (acfm) 2,378,254 2,347,829 2,266,134
Volume Flow (scfm) 817,525 792,11 749,184
Mass Flow (lbshr) 3,590,650 3,479,030 3,281,070
Temperature (of) 1,076 1,105 1,123
Moisture (X Vol.) 11.78 11.78 12.44
Oxygen (X Vol.) 11.85% ) 11.85 11.79
Molecular Weight 28.21 28.21 28.13
Water Injected (lb/hr) 132,210 127,340 118,880
HRSG Stack (without duct burner):
Volume Flow (acfm) 1,029,648 997,640 943,575
Temperature (oF) 205 205 205
Diameter (ft) 18.0 18.0 18.0
Velocity (ft/sec) &67.4 65.3 61.8
Stack Height (ft) 180 180 180

Source: Westinghouse, 1992.
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Table A-20. Maximum Emissions for Criteria Pollutants for DESTEC Central Florida Cogeneration Facility-
Westinghouse 501F, Conventional Combustor, Distillate 0il, Base Load
* Not Available * * Not Available *
Pol lutant Gas Turbine Gas Turbine Gas Turbine Gas Turbine Gas Turbine
Fuel 0il Fuel 0il fuel 0il Fuel Dil Fuel 0il
27oF 640F 720F 790F 97oF

Hours of Operation 300 300 300
Particulate

Basis, Lb/hr (1) 40.4 39.1 36.7

Lb/hr 40.4 39.1 36.7

TPY 6.1 5.9 5.5
Sulfur Dioxide

Basis, % sulfur 0.05 0.05 0.05

Lbshr 91.05 a7.01 82.02

TPY 13.7 13.1 12.3
Nitrogen Oxides

Basis, ppm* (1} 44,5 42.0 42,0

tb/hr 290.9 266.0 248.7

TPY 43.6 39.9 37.3
Carbon Monoxide

Basis, ppm+ (1) 52.0 51.6 51.4

Lb/hr 163.5 157.0 147.0

TPY 24.5 23.6 22.0
VOCs {as methane)

Basis, ppm+ (1) 10.5 10.5 10.5

Lb/hr 18.86 18.28 17.16

TPY 2.8 2.7 2.6
Lead

Basis, (b/10E+12 Btu (2) 8.9 3.9 8.9

lbshr 1.42E-02 1.37E-02 1.28E-02

TPY 2.13e-03 2.05e-03 1.91E-03

* corrected to 15% 02 dry conditions
+ corrected to dry conditions

Source: (1) Westinghouse, 1992; (2) EPA, 1990
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Table A-21. Maximum Emissions of Other Regulated Pollutants for DETEC Central Florida Cogeneration Facility
Westinghouse 501F, Conventional Combustor, Distillate 0il, Base Load
* Not Available * * Not Avallable *
Pol lutant Units Gas Turbine Gas Turbine Gas Turbine Gas Turbine Gas Turbine
Fuel 0Oifl Fuel 0il Fuel 0il Fuel 0il Fuel Oil
27oF bboF T20F T9oF 97oF
A B c D E F
Arsenic Lb/10E+12 Btu (1) 4.2 4.2 4.2
Lb/hr &6.70E-03 6.45E-03 6.02E-03
TPY 1.01E-03 9.68E-04 9.04E-04
Beryllium Lb/10E+12 Btu (1) 2.5 2.5 2.5
tb/hr 3.99€-03 3.B4E-03 3.59-03
TPY 5.98E-04 5.76E-04 5.38E-04
Mercury tb/10E+12 Btu (1) 3 3 3
ib/hr 4.T9E-03 4.61E-03 4,30E-03
TPY 7.18E-064 6.91E-04 6.45E-04
Fluoride pg/d (2) 14 14 14
Lb/hr 5.19E-02 5.00E-02 4.67E-02
TPY 7.79E-03 7.50E-03 7.00E-03
Sulfuric Acid X of S02 8 8 8
Mist Lb/hr 1.12E+01 1.07e+01 1.00E+01
TRY 1.67E+00 1.60E+00 1.51E+00

Note: Multiply by 2.324 to convert picogram/Joule (pg/J) to Lb/10E+12 Btu.
Source: (1) EPA, 1990; (2) EPA, 1981
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Teble A-22. Maximum Emissions of Non-Regulated Pollutants for DESTEC Central Florida Cogeneration Facility-
Westinghouse 501F, Conventional Combustor, Distillate Qil, Base Load
* Not Avallable * * Not Available *
Pollutant Units Gas Turbine Gas Turbine Gas Turkine Gas Turbine Gas Turbine
Fuel Qil Fuel 0il Fuel 0il Fuel Oil Fuel 0il
270F 640oF T20F 790fF 97oF
A B [ D E F
Manganese Lb/10E+12 Btu (1) 14 14 14
Lb/hr 2.23e-02 2.15e-02 2.01£-02
TPY 3.35e-03 3.23E-03 3.01E-03
Nickel lb/10E+12 Btu (1) 170 170 170
Lb/hr 2.71E-01 2.61E-01 2.44E-01
TPY 4,07E-02 3.92e-02 3.66E-02
Cadmium Lb/10E+12 Btu (1) 10.5 10.5 10.5
Lb/hr 1.68E-02 1.61E-02 1.51€-02
TPY 2.51E-03 2.42E-03 2.26E-03
Chromium Lb/10E+12 Btu (1) 47.5 47.5 47.5
Lb/hr 7.58€-02 7.30E-02 6.81E-02
TPY 1.14E-02 1.09€-02 1.02E-02
Copper Lb/10E+12 Btu (1) 280 280 280
Lb/hr 4.47E-01 4.30E-01 4.02E-M1
TPY 6.70E-02 6.45E-02 6.02E-02
Vanadium Lb/10E+12 Btu (1) 69.5 69.5 69.5
Lb/hr 1.11E-0% 1.07e-01 9.97E-02
TPY 1.66E-02 1.60E-02 1.50E-02
Setenium Lb/10E+12 Btu (1) 23.42 23.42 2%.42
Lb/hr 3.74E-02 3.60E-02 3.36E-02
TPY 5.60E-03 5.40E-03 S.04E-03
Polycyclic  Lb/10E+12 Btu (1) 0.278 0.278 0.278
Organic Lb/hr 4 GLE-04 4,2TE-04 3.99E-04
Matter TPY 6.65E-05 6.41E-05 5.98E-05
Formaldehyde Lb/10E+12 Btu (1) 405 405 405
Ibshr 6.46E-01 6.22E-01 5.81€-01
TPY 9.69€-02 9.33E-02 8.71E-02
Carbon X Exhaust Gas 5.00 5.00 4.94
Dioxide Ib/hr 2.8B0E+05 2.7T1E+05 2.54E+05
TPY 4 . 20E+04 4. 07E+04 3.80E+04

Source: (1) EPA, 1990
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Table A-23. Maximum Emissions for Additional Non-Regulated Pollutant for DESTEC Central Florida Cogeneration Facility-
Westinghouse 501F, Conventional Combustor, Distillate Oil, Base Load

* Not Available * * Not Available ¥
Pollutant Gas Turbine Gas Turbine Gas Turbine Gas Turbine Gas Turbine
Fuel 0il Fuel 0Oit Fuel 0il Fuel Oil Fuel 0il
270F b4oF 720f 79oF 97oF
A B C [} E F

Antimony pa/sd (1) 9.4 9.4 9.4
Lb/hr 3.49E-02 3.36E-02 3.13e-02

TPY 5.23E-03 5.03e-03 4.70E-03

Barium pa/d (1) 8.4 8.4 8.4
ib/hr 3.11E-02 3.00E-02 2.80E-02

TPY 4. 6TE-03 4.50E-03 4.20E-03

Cobalt pa/d (1) 3.9 3.9 3.9
lb/hr 1.45E-02 1.39€-02 1.30£-02

TPY 2.17e-03 2.09€-03 1.95E-03

Zine pa/d (1) 294 294 294
Lb/hr 1.096+00 1.05E+00 9.80E-01

wY 1.64E-01 1.57e-01 1.47E-01

Chlorine ppm 0.5 0.5 0.5
Lb/hr 4.41E-02 4.24E-02 3.96E-02

™Y 6.61E-03 6.37-03 5.94E-03

Note: Multiply by 2.324 to convert picogram/Joule {pg/J) to lb/10E+12 Btu.
Source: (1) EPA, 1979




Table A-24. Design Information and Stack Parameters for DESTEC Central Florida Cogeneration Facility-
Westinghouse 501F, Dry Low NOx Combustor, Natural Gas, Base Load

WS01FTOY
6/12/92

Data Gas Turbine Gas Turbine Gas Turbine Gas Turbine Gas Turbine
Natural Gas Natural Gas Natural Gas Natural Gas Natural Gas
27oF b4oF 72of T9oF 97oF
A B C D E F
General:
Power (kW) 168,010.0 146,540.0 141,910.0 138,110.0 127,710.0
Heat Rate (Btu/kwh) 9,480.0 ¢.910.0 10,020.0 10,120.0 10,400.0
Heat Input (mmBtu/hr) 1,592.7 1,452.2 1,421.9 1,397.7 1,328.2
Natural Gas (lb/hr) 80,849.5 73,716.3 72,179.6 70,947.9 67,420.5
(cf/hr) 1,676,563 1,528,644 1,496,777 1,471,235 1,398,088
Fuel:
Heat Content, LHV (Btu/lb) 19,700 19,700 19,700 19,700 19,700
(Btu/cf} 950 950 950 950 950
CT Exhaust:

Volume Flow (acfm) 2,386,805 2,256,129 2,226,061 2,203,500 2,134,002
Volume Flow {scfm) 828,011 770,528 757,320 745,800 716,764
Mass Flow (lb/hr) 3,673,720 X,402,010 1,339,570 1,276,980 3,150,780
. Temperature (oF) 1,062 1,086 1,092 1,100 1,112
Moisture (X Vol.) 7.23 8.42 8.79 9.6% 9.53
Oxygen (X Vol.) 13.04 12.92 12.87 12.69 12.79
Molecular Weight 28.50 28.36 28.32 28.22 28.23
Water Injected (lb/hr) 0 0 0 0 0

HRSG Stack (without duct burner);
Volume Flow {acfm) 1,042,855 970,456 953,821 939,313 902,743
Temperature (of) 205 205 205 205 205
Diameter (ft) 18.0 18.0 18.0 18.0 18,0
Velocity (ft/sec) 68.3 63.6 62.5 61.5 59.1
Stack Height (ft) 180 180 180 180 180

Source: Westinghouse, 1992.
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Table A-25. Maximum Emissions for Criteria Pollutants for DESTEC Central Florida Cogeneration Facility-
Westinghouse 501F, Dry Low NOx Combustor, Natural Gas, Base Load
Pollutant Gas Turbine Gas Turbine Gas Turbine Gas Turbine Gas Turbine
Natural Gas Natural Gas Natural Gas Natural Gas Natural Gas
27oF éhoF T20F T90F 97oF
Hours of Operation 8460 8460 8460 8460 8460
Particulate
Basis, lb/hr (1) 6.40 6.00 5.90 5.80 5.60
tb/hr 6.40 6.00 5.9 5.80 5.560
TPY 27.07 25.38 24.96 24,53 23.49
Sul fur Dioxide
Basis, gr $/100 cf 1.0 1.0 1.0 1.0 1.0
lb/hr 4.79 4.37 4.28 4,20 3.99
TPY 20.26 18.47 18.09 17.78 16.90
Nitrogen Oxides
Basis, ppm* (1) 26.5 25.0 25.0 25.0 25.0
Lb/hr 169.0 145.4 142.3 140.2 133.1
TPY 715.05 615.25 602,04 592.91 562.93
Carbon Monoxide
Basis, ppm+ (1) 10.0 10.4 10.3 10.2 10.2
lb/hr 33.5 32.0 31.0 30.0 28.8
TPY 141.65 135.33 131.20 126.74 121.97
VOCs (as methane)
Basis, ppm+ (1) 4.2 4.1 4.1 4.2 4.3
Lb/hr 8.04 7.21 7.05 7.05 6.95
TPY 34.00 30.49 29.84 29.82 29.38
Lead
Basis NA HA NA NA NA
Lb/hr NA HA NA NA NA
TPY NA NA NA NA NA

* corrected to 15X 02 dry conditions

+ corrected to dry conditions

Source: Westinghouse, 1992.
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Table A-26. Maximum Emissions of Other Regulated Pollutants for DETEC Central Floride Cogeneration Facility
Westinghouse 501F, Dry Low NOx Combustor, Natural Gas, Base Load

Pollutant Units Gas Turbine Gas Turbine Gas Turbine Gas Turbine Gas Turbine
Natural Gas Natural Gas Natural Gas Natural Gas Natural Gas

27oF 64oF T20F 79oF 97oF

A B [ D E F

Arsenic .- -- -- .- .- -
Lb/hr NEG. HEG. REG. NEG. NEG.

TPY NEG. NEG. NEG. NEG. NEG.

Beryllium -- -- .- -- -- --
Lb/hr NEG. NEG. NEG. NEG. NEG.

TPY NEG. NEG. NEG. NEG. NEG.

Mercury -- -- - - .- -
\b/hr NEG. NEG. NEG. NEG. NEG.

TPY MEG. NEG. NEG. NEG. MEG.

Fluoride - -- -- -- -- -~
Lb/hr NEG. NEG. NEG. NEG. NEG.

TPY KEG. NEG. KEG. NEG. NEG.
Sulfuric Acid X of SO2 B 8 8 8 8
Mist lb/hr 6.18e-01 5.63E-01 5.51E-01 5.42E-01 5.15-N
TPY 2.61E+00 2.38E+00 2.33E+00 2.29E+00 2.1BE+00

Source: EPA, 1990
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Table A-27. Maximum Emissions of Non-Regulated Pollutants for DESTEC Central Florida Cogeneration Facility-
Westinghouse 501F, Dry Low NOx Combustor, Natursl Gas, Base Load

Pol lutant Units Gas Turbine Gas Turbine Gas Turbine Gas Turbine Gas Turbine
Ratural Gas Natural Gas Natural Gas Natural Gas Natural Gas

27oF b40oF T2oF 79oF 970F

A B [ D E F

Manganese - -- -- -- -- --
Lb/hr NEG. NEG. NEG. NEG. NEG.

TPY NEG., NEG. NEG. NEG. NEG.

Nickel -- -- -- -- -- --
tb/hr NEG. NEG. NEG. NEG. NEG.

TPY NEG. NEG. NEG. NEG. NEG.

Cadmium -- - -- -- -- --
ib/hr NEG. NEG. NEG. NEG. NEG.

TPY NEG, NEG. NEG. NEG. NEG.

Chromium -- -- -- -~ -- --
lb/hr NEG. NEG. NEG. NEG. NEG,

TPY NEG. NEG. NEG. NEG. NEG.

Copper -- -- -- -- - --
Lb/hr NEG. NEG. NEG. NEG. NEG.

TPY NEG. NEG. NEG. NEG. NEG.

vanadium - -- - - -- --
Lb/br NEG. NEG. NEG. NEG. KREG.

PY NEG. NEG. NEG. KEG. NEG.

Selenium - -- .- -- - --
Lbshr NEG. NEG. NEG. NEG. NEG.

TRY NEG. NEG. NEG. NEG. NEG.
Polycyelic  Lb/10E+12 Btu (1) 1.113 1.113 1.113 1.113 1.113
Organic tb/hr 1.77E-03 1.62E-03 1.58€-03 1.56E-03 1.48e-03
Matter TPY 7.50E-03 &6.B4E-03 6.69E-03 6.58€-03 6.256-03
Formaldehyde Lb/10E+12 Btu (1) B8.12 8g8.12 88.12 88.12 BB.12
Lbshr 1.40E-01 1.28€-01 1.25E-01 1.23€-01 1.17e-01

TPY 5.94E-01 5.41E-01 5.30€-01 5.21E-01 4.95e-01
Carbon % Exhaust Gas 3.61 3.54 3.53 3.52 3.48
Dioxide ib/hr 2.05E+05 1.87e+05 1.83E+05 1.80E+05 1.71E+05
TPY 8.66E+05 7.91E+05 7.75E+05 7.61E+05 7.23e+05

Source: (1) EPA, 1990
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Table A-28. Maximum Emissions for Additional Non-Regulated Pollutant for DESTEC Central Florida Cogeneration Facility-
Westinghouse 501F, Dry Low NOx Combustor, Natural Gas, Base {oad

Pol lutant Gas Turbine Gas Turbine Gas Turbine Gas Turbine Gas Turbine
Natural Gas Natural Gas Natural Gas Natural Gas Natural Ges

27oF &40F T20F 79oF 97ofF

A B C D E F

Ant imony p9/d -= - == - -
Lb/hr KEG. NEG. NEG. NEG. NEG.
TPY NEG. NEG. NEG. NEG. MNEG.

8arium pa/Jd -- -- -- -- --
Lb/hr NEG. NEG. NEG. NEG. NEG.
TPY NEG. NEG. NEG. NEG. NEG.

Cobalt pg/Jd - - -- -- --
Lb/hr NEG. NEG. NEG. NEG. NEG.
TPY NEG. NEG. NEG. NEG. NEG.

Zinc po/J -- -- -- -- --
Lb/hr NEG. NEG. NEG. NEG. NEG.
TPY NEG. NEG. NEG. NEG. NEG.

Chlorine Ppm -- -- -- -- --
tb/hr NEG. NEG. NEG. NEG. NEG.
TPY NEG. NEG. NEG. NEG. NEG.




Table A-29. Design Information for DESTEC Central Florida Cogeneration Facility-
Duct Burner, Supplemental Firing, Matural Gas

WS01FTOT
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Data
Natural Gas Katural Gas Natural Gas Natural Gas Natural Gas
270oF 640F 720F 790F 97oF
A B [4 [} E F
General:
Pouwer (kW) NA KA NA NA NA
Heat Rate (Btu/kwh) NA NA RA NA NA
Heat Input (mmBtu/hr) 100.0 1006.0 100.0 100.0 100.0
Natural Gas (lb/hr) 4,194.8 4,194.8 4,194.8 4,194.8 4,194.8
(cfrshr) 105,263 105,253 105,263 105,263 105,263
Fuel:
Heat Content, LHV (Btu/lb) 23,839 23,839 23,839 23,839 23,839
(Btu/cf) $50 950 950 950 @50
DB Exhaust:
Volume Flow (acfm) 1,515 1,515 1,515 1,515 1,515
Volume Flow (scfm) 1,203 1,203 1,203 1,203 1,203
Mass Flow (lbs/hr) 5,244 5,244 5,244 5,244 5,244
Temperature (oF) 205 205 205 205 205
Moisture (% Vol.)
Oxygen (X Vol.)
Molecular Weight 28.00 28.00 28.00 28.00 28.00
HRSG Stack:
Volume Flow (acfm) NA NA NA RA NA
Temperature (of) NA NA NA NA NA
Diameter (ft) NA NA NA NA NA
Velocity (ft/sec) NA NA NA NA NA
Stack Height (ft) NA NA NA NA NA

Source: Destec Engineering, Inc., 1992



Teble A-30. Maximum Emissions for Criteria Pollutants for DESTEC Central Florida Cogeneration Facility-
Duct Burner, Supplemental Firing, Natural Gas

WSO1FTOT
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Pol lutant
Naturat Gas Natural Gas Natural Gas Natural Gas Natural Gas
27cF 640oF 720F 790F 97oF

Hours of Operation 8760 8760 a760 8760 8760
Particulate

Basis, lb/MMBtu 0.0t 0.01 0.01 0.01 0.01

{b/hr 1.00 1.00 1.00 1.00 1.00

TPY 4.38 4.38 4.38 4.38 4.38
Sulfur Dioxide

Basis, gr $/100 cf 1.0 1.0 1.0 1.0 1.0

ib/hr 0.30 0.30 0.30 0.30 0.30

TPY 1.32 1.32 1.32 1.32 1.32
Nitrogen Oxides

Basis, lb/MMBtu 0.10 0.10 0.10 0.10 0.10

ib/hr 10.00 10.00 10.00 10.00 10.00

TPY 43.80 43.80 43.80 43.80 43.80
Carbon Monoxide

Basis, Llb/MMBtu 0.10 0.10 0.10 0.10 .10

ib/hr 10.00 10.00 10.00 10.00 10.00

TPY 43.80 43.80 43.80 43.80 43.80
VOCs

Basis, Lb/MMBtu 0.029 0.029 0.029 0.029 0.029

Lb/hr 2.90 2.90 2.90 2.90 2.90

TPY 12.70 12.70 12.70 12.70 12.70
Lead

Basis NA NA NA NA NA

lb/hr NA NA NA NA NA

TPY NA NA NA NA NA
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Table A-31. Maximm Emissions of Other Regulated Pollutants for DETEC Central Florida Cogeneration Facility
Duct Burner, Supplemental Firing, Natural Gas
Pol lutant Units

NMatural Gas Netural Gas Katural Gas Natural Gas Natural Gas

27oF 64oF 7T20F T9oF 970F

A -] c 1} E F

Arsenic -- -- -- -- - --
Lb/hr NEG. NEG. NEG. NEG. KEG.
TPY NEG. NEG. NEG. NEG. NEG.

Beryllium - -- -- -- - -
Lb/hr NEG. NEG. NEG. NEG. NEG.
TPY NEG. NEG. NEG. NEG., NEG.

Nercury -- -- -- - - --
Lb/hr NEG. REG. NEG. NEG. NEG,
TPY NEG. NEG. NEG. NEG. NEG.

Fluoride -- -- -- -- -- --
Lb/hr NEG. NEG. NEG, NEG. NEG.
TPY NEG, NEG. NEG. NEG. MEG.
Sulfuric Acid X of SQ2 3 8 8 8 8
Mist Lb/hr 3.88€-02 3.88E-02 3.88e-02 3.88E-02 5.88E-02
TPY 1.70€-01 1.70E-01 1.70E-01 1.70E-01 1.70E-01

Source: EPA, 1990
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Taeble A-32. Maximum Emissions of Non-Regulated Pollutants for DESTEC Central Florida Cogeneration Facility-
Duct Burner, Supplemental Firing, Natural Gas
Polliutant Units
Natural Gas Natural Gas Natural Gas Natural Gas Natural Gas
27oF 64oF T2of T9oF 97oF
A B [ D E F

Manganese -- -- -- -- - --
Lb/hr NEG. NEG. NEG. NEG. NEG.

TPY NEG. NEG. NEG. NEG. NEG.

Nickel .- -- -- . - -
Lb/hr NEG. NEG. NEG. NEG. NEG.

TPY NEG. NEG. NEG. NEG. NEG.

Cadmium -- -- -- -- -- --
{b/hr NEG. NEG. NEG. NEG. NEG.

TPY NEG. KEG. NEG. NEG. NEG.

Chromium -- - -- - -- --
Lb/hr NEG. NEG. NEG. NEG. NEG.

TPY NEG. KEG. NEG. NEG. NEG.

Copper -- -- - - -- --
lb/hr MEG. NEG. NEG. NEG, NEG.

TPY NEG. HEG. NEG. NEG. NEG.

Vanadium -- -- -- -- .- .-
lb/hr NEG. NEG. NEG. NEG. NEG.

TPY NEG., HEG. NEG. NEG. NEG.

Selenium .- - -- -- -- .-
Ibshr NEG. NEG. NEG. NEG. NEG.

TPY NEG. NEG, NEG. NEG. NEG.
Polycyclic  1b/10E+12 Btu (1) 1.113 1.113 1.113 1.113 1.113
Organic lbshr 1.11E-04 1.11E-04 1.11E-04 1.11E-04 1.11E-04
Matter TPY 4.87E-04 4.87€-04 4 .8TE-04 4 _87TE-04 4 .B7E-04
formaldehyde 1b/10E+12 Btu (1) 88.12 88.12 88.12 88.12 88.12
lb/hr B8.81E-03 8.81E-03 8.81£-03 8.81E-03 8.81-03
TPY 3.86E-02 3.86E-02 3.86E-02 3.86E-02 3.85E-02
Carbon % Exhaust Gas 3.7 3.68 3.66 3.65 3.6
Dioxide Lb/hr 3.08E+02 3.03E+02 3.02E+02 3.01E+02 2.9TE+02
TPY 1.35E+03 1.33+03 1.326+403 1.32e+03 1.30E+03

Source: (1) EPA, 1990
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Table A-33, Maximum Emissions for Criteria Pollutants for DESTEC Central Florida Cogeneration Facility-
Westinghouse 501F, Dry Low NOx Combustor, Base Load and Duct Burner
Pollutant Gas Turbine- Distillate Ol Gas Turbine- Natural Gas Puct Burner- Natural Gas Maximum Emissions
27 of 72 of 97 of 27 oF 72 oF 97 of 27 of 72 of 97 of 27 of 72 of 97 of

Hours of Operation 300 8460 B760
Particulate:

lb/br 40,40 39.10 36.70 6.40 5.90 5.60 1.00 1.00 1.00 41.40 40.10 37.70

TRY 6.06 5.87 5.%1 27.07 24,96 23.69 4.38 4.38 4&.38 37.51 35.20 33.57
Sul fur Dioxide:

\b/hr 91.08 87.01 82.02 4. 79 4.28 3.99 0.30 0.30 0.30 21.35 87.31 82.32

TPY 13.66 13.05 12.30 20,26 18.09 16.90 1.32 1.32 1.32 35.24 32.46 30,52
Nitrogen Oxides:

lb/hr 290.93 266.05 248.65 169.04 142.33 133.08 10.00 16.00 10.00 300.93 276.05 258.65

TPY 43 .64 39.91 37.30 715.05 &02.04 562.93 43.80 43.30 43.80 802.48 685.75 644,03
Carbon Monoxide:

Lb/he 163.49 157.04 146.99 33.49 31.02 28.83 10.00 10.00 10.00 173.49 167.04 156.99

PY 24.52 23.56 22.05 161,65 131.20 121.97 43.80 43,30 43,80 209.97 198.55 187.82
VOCs (as methane):

lb/hr 18.86 18,28 17.16 8.04 7.05 6.95 2.50 2.90 2.90 21.76 21.18 20.06

TPY 2.83 2.74 2.57 34.00 29.84 29.38 12.70 12.70 12.70 49,53 45.29 44 .66
Lead:

tb/hr 1.426-02 1.37E-02 1.28E-02 NA NA NA NA NA NA 1.42E-02 1.37E-02 1.28E-02

TPY 2.13e-03 2.05€-03 1.91E-03 NA NA NA NA NA NA 2.13E-03 2.056-03 1.91E-03
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Table A-34. Maximum Emissions of Other Regulated Pollutants for DETEC Central Florida Cogeneration Facility
Westinghouse 501F, Dry Low NOx Combustor, Base Load and Duct Burner
Pollutant Gas Turbine- Distillate 0Qil Gas Turbine- Natural Gas Duct Burner- Natural Gas Maximum Emissions
27 of 72 of 97 of 27 ofF 72 of 97 of 27 oF 72 of 97 oF 27 of 72 of 97 of
Arsenic
Lb/hr  6.70E-03 6.45E-03 6,026-03 NEG., NEG. NEG. NEG. NEG. NEG. 6,7T0E-03 6.45E-03 6.02E-03
TPY 1.01E-03 9.68E-04 9.04E-04 NEG. NEG. NEG. NEG. NEG. NEG. 1.01E-03 9.68E-04 9.04E-04
Beryllium )
lb/hr  3.99E-03 3.B4E-03 3.5¢€-03 NEG. NEG. NEG. NEG. NEG. NEG. 3.99€-03 3.B4E-03 3.59e-03
TPY 5.98E-04 5.76E-04 5.38E-04 NEG. NEG. NEG. NEG. NEG. NEG. S.986-04 S5.76E-04 5.38E-04
Mercury
tb/hr  4.79E-03 4.61E-03 4.30E-03 NEG. NEG. NEG. NEG. NEG. NEG. 4.79E-03 4.61E-03 4.30E-03
TPY 7.18E-04 6.91E-04 6.45E-04 NEG. NEG. NEG. NEG. NEG. NEG. 7.18E-04 6.91E-04 6.458-04
Fluoride
Lb/hr 5.19E-02 5,00E-02 4&4,67E-02 NEG. NEG. NEG. NEG. NEG. NEG. 5.19E-02 S5.00E-02 4.67E-02
TPY 7.79E-03 7.50E-03 7.C0E-03 NEG. MEG. NEG. NEG, NEG. NEG. 7.79E-03 7.50E-03 7.00E-03

Sulfuric Acid
Mist Lbshr 1.12E+01 1.07e+01 1.00E+01 6,186-01 5.51E-01 5.15E-01 3.88E-02 3.88e-02 3.88E-02 1.12E+01 1.07E401 1.01E+01
PY 1.67E+00 1.60E+00 1.51E+00 2.61E+00 2.33E+00 2,18E+00 1.70E-01 1,70E-01 1.70E-01 4 ,46E+00 4,10E+00 3.86E+00
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Table A-35, Maximum Emissions of Non-Regulated Pollutants for DESTEC Central Florida Cogeneration Facility-
Westinghouse S01F, Dry Low NOx Combustor, Base Load and Duct Burner
Pollutant Gas Turbine- Distillate Oil Gas Turbine- Natural Gas Duct Burner- Natural Ges Maximum Emissions
27 oF 72 of 97 oF 27 oF 72 of 97 of 27 of 72 of 97 ofF 27 of 72 of 97 oF

Manganese

lb/hr  2.23E-02 2.15E-02 2.01E-02 MEG. NEG. NEG. NEG. NEG. NEG. 2.23e-02 2.15eE-02 2.01E-02

TPY 3.356-03 3.23£-03 3.01E-03 NEG, NEG. NEG. NEG. NEG. NEG. 3.35E-03 3.23e-03 3.01E-Q3
Nickel

b/hr  2.71E-01 2.61E-01 2.44E-01 NEG. NEG. NEG. NEG. NEG. NEG. 2.71E-01 2.61E-D1 2.44E-D1

TPY 4,07E-02 3.92E-02 3.66E-02 NEG. NEG. NEG. NEG. NEG. NEG. 4.07E-02 3.92E-02 3.66E-02
Cadmium

lb/hr  1.88E-02 1.61E-02 1.51E-02 NEG. NEG. NEG. NEG. NEG. NEG, 1.68E-02 1.61E-02 1.51E-02

TPY 2.51E-03 2.42E-03 2.26E-03 NEG. NEG. NEG. NEG. NEG. NEG. 2.51E-03 2.42E-03 2.26E-03
Chromium

lb/hr  7.58E-02 7.30E-02 6.81E-02 NEG. NEG. NEG. NEG. NEG. NEG. 7.58e-02 7.30E-02 &.81E-02

TPY 1.14E-02 1.09E-02 1.02E-G2 NEG. NEG. NEG., NEG. NEG. NEG. 1.14E-02 1.09E-02 1.02E-02
Copper

Ilb/hr  4.47E-01 4.30E-01 4.02E-01 NEG. NEG. NEG. NEG. NEG. NEG. 4,476-01 4.30E-01 4.02E-01

TPY 6.70E-02 &6.45E-02 6.02E-02 NEG. NEG. NEG. NEG. NEG. NEG. 6.70E-02 6.45E-02 6.02E-02
Vanadium

lb/hr 1.11E-01 1.07E-01 9.97E-02 NEG, NEG. MEG. NEG. NEG. NEG. 1.11E-01 1.07E-01 9.97E-02

TPY 1.66E-02 1.60E-02 1,50E-02 NEG. NEG. NEG. NEG. NEG. NEG. 1.66E-02 1.60E-02 1.50E-02
Selenium

Lb/hr  3.764E-02 3.60E-02 3.34E-02 NEG. NEG. NEG. NEG. NEG. NEG. 3. 74E-02 3.60E-02 3.36E-02

TPY 5.60E-03 S5.40E-03 5.04E-03 NEG. NEG. NEG. NEG. NEG. NEG. S.60E-03 5.40E-03 5.04E-03
Polycyclic
Organic Ilb/hr 4. 44E-04 4.27E-04 3,.99E-04 1.77E-03 1.58E-03 1.48E-03 1.11E-04 1.11E-06 1.11E-04 1.8BE-03 1.49E-03 1.59£-03
Matter TPY 6.65€-05 6.41E-05 S.98E-05 7.50E-03 6.69E-03 6.25E-03 4 87E-04 &4.87E-04 4.8B7E-04 8.05€-03 7.25E-03 6.80E-03
Formaldehyde

lb/hr  6.46E-01 6,22E-01 5.81E-01 1.40E-01 1.25€E-01 1.17€E-01 8.81€-03 §.81E-03 B8.81E-03 6,.55E-01 46.31E-01 S5.90E-01

TPY 9.69E-02 9.33E-02 B.71E-02 S.94E-01 5.30E-01 4.95€-01 3.86E-02 3.BSE-02 3.BSE-02 7.296-01 6.62E-01 &.21E-O1
Carbon
Dioxide tb/hr  2.80E+05 2.71E+05 2.54E+05 2.05E+05 1.B3+05 1.71E+05 3.086+02 3.02E+02 2.97E+02 2.B0E+05 2,72E+05 2.54E+05

TPY 4.20E+04 4.07E+04 3.BOE+04 B.66E+05 7.75E+05 7.23E+05 1.356+03 1.326+03 1.30E+03 9.10E+05 8.17E+05 7.62E+05




Table A-19A,

Design Information and Stack Parameters for DESTEC Central Florida Cogeneration Facility-

Westinghouse 501F, Conventional Combustor, Distillate 0il, 70 Percent Load

W501FTOT
6/12/92

* Not Available *

* Not Available *

Date Gas Turbine Gas Turbine Gas Turbine Gas Turbine Gas Turbine
Fuel 0il Fuel Oil Fuel 0il Fuel Dil Fuel Qil
27oF bhoF T20F 790oF 97oF
A B C D E F
General:
Power (kW) 134,010.0 112,180.0 101,370.0
Heat Rate (Btu/kwh) 9,940.0 10,590.0 11,0100
Heat Input (mmBtu/hr) 1,332.1 1,188.0 1,161
Fuel 0il (lb/hr) 73,594 65,634.6 61,6621
Fuel:
Heat Content,LHV (Btu/lb) 18,100 18,100 18,100
CT Exhaust:
Volume Flow (acfm) 2,038,400 1,904,295 1,835,565
Volume Flow (scfm) 700,700 642,471 612,241
Mass Flow (lb/hr) 3,099,150 2,824,930 2,684,120
Temperature (of) 1,076 1,105 1,123
Moisture (X Vol.) 9.79 11.19 11.87
Oxygen (X Vol.) 12.48 12.36 12.30
Molecular Weight 28.41 28.24 28.16
Water Injected (Lb/hr) 110,400 98,460 92,490
HRSG Stack (wWithout duct burner):
Volume Flow (acfm) 875,875 803,089 765,302
Temperature (of) 200 200 200
Diameter (ft) 18.0 18.0 18.0
Velocity (ft/sec) 57.4 52.6 S0.1
Stack Height (ft) 180 180 180

Source: Westinghouse, 1992.




WS01FTOT
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Table A-20A. Maximum Emissions for Criteria Pollutants for DESTEC Central Florida Cogeneration Facility-
Westinghouse 501F, Conventional Combustor, Distillate Oil, 70 Percent Load
* Not Available ™ * Not Available *
Pollutant Gas Turbine Gas Turbine Gas Turbine Gas Turbine Gas Turbine
Fuel Qil Fuel 0il Fuel 0il Fuel 0Oil Fuel 0Oil
27oF b4of T20F 790F 97oF

Hours of Operation 300 300 300
Particulate

Basis, Lb/hr (1 34.2 30.8 29.2

Ib/hr 34.2 30.8 9.2

TPY 5.1 4.6 4.4
Sulfur Dioxide

Basis, X sulfur 0.05 0.05 0.05

Lbshr 75.95 68.00 64.01

TPY 11.4 10.2 2.6
Nitrogen Oxides

Basis, ppm* (1) 44.3 42.0 42.0

Lbshr 240.0 203.1 191.0

Y 36.0 30.5 28.7
Carbon Mcnoxide

Basis, ppmt (1) 51.5 51.5 51.5

Lb/hr 142.0 128.0 121.0

TPY 21.3 19.2 18.2
VOCs (as methane)

Basis, ppm+ (1) 10.2 10.6 10.5

Lb/hr 16,06 15.07 14.11

TPY 2.4 2.3 2.1
Lead

Basis, Llb/10E+12 Btu (2) 8.9 8.9 8.9

lb/hr 1.19e-02 1.06E-02 9.93E-03

TPY 1.78e-03 1.59€-03 1.49€E-03

* corrected to 15X 02 dry conditions
+ corrected to dry conditions

Source: (1) Westinghouse, 1992; (2) EPA, 1990



WSO1FTOT
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Table A-21A. Maximum Emissions of Other Regulated Pollutants for DETEC Central Florida Cogeneration Facility

Westinghouse 501F, Conventional Combustor, Distillate Oil, 70 Percent Load
* Not Available * * Not Available *
Pol lutant Units Gas Turbine Gas Turbine Gas Turbine Gas Turbine Gas Turbine
Fuel 0Oil Fuel 0Oil fuel 0il Fuel 0il Fuel 0il
27oF bhoF T20F 790F 97aF
A B C D E F

Arsenic {b/10E+12 Btu (1) 4.2 4.2 4.2
{bshr 5.50E-03 4.99E-03 4.69E-03
TPY 8.39E-04 7.4BE-04 7.03e-04
Beryllium Lb/10E+12 Btu (1) 2.5 2.5 2.5
tb/hr 3.33E-03 2.97e-03 2.79E-03
TPY 5.00E-04 4, 45E-04 4. 19€-04
Mercury Lb/10E+12 Btu (1) 3 3 3
lb/hr 4,.00€-03 3.56E-03 3.356-03
TPY 5.99E-04 5.35€-04 5.02E-04
Fluoride pa/d (2) 14 14 14
ibshr 4.33E-02 3.87E-02 3.63E-02
TPY 6.50E-03 5.80E-03 5.45E-03
Sulfuric Acid X of s02 8 8 8
Mist tb/hr 9.30E+00 8.33E+00 7.84E+00
TPY 1.40E+00 1.25E+00 1.18E+00

Note: Multiply by 2.324 to convert picogram/Joule (pg/J) to Lb/10E+12 Btu.
Source: (1) EPA, 1990; (2) EPA, 1981




W501FTOT
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Table A-22A. Maximum Emissions of Non-Regulated Pollutants for DESTEC Central Florida Cogeneration Facility-
Westinghouse S01F, Conventional Combustor, Distillate 0il, 70 Percent Load
* Not Available * * Not Availaeble *

Pol lutant Units Gas Turbine Gas Turbine Gas Turbine Gas Turbine Gas Turbine
Fuel 0il Fuel 0il Fuel 0il Fuel Oil Fuel Ofl

27oF 64oF 720F T90F 970F

A : B8 c D E F

Manganese ib/10E+12 Btu (1) 14 14 14
Lb/hr 1.86E-02 1.66E-02 1.56E-02
TPY 2.80E-03 2.49E-03 2.34E-03
Nickel Lb/10E+12 Btu (1) 170 170 170
Ib/hr 2.26E-01 2.02e-01 1.90E-01
TPY 3.40E-02 3.03e-02 2.85e-02
Cadmium Lb/10E+12 Btu (1) 10.5 10.5 10.5
Lb/hr 1.40E-02 1.25E-02 1.17e-02
TPY 2.10E-03 1.87-03 1.76E-03
Chromium Lb/10E+12 Btu (1) 47.5 47.5 47.5
Lb/hr 6.33e-02 5.64E-02 5.30£-02
TPY 9.49€-03 B.46E-03 7.956-03
Copper Ib/10E+12 Btu (1) 280 280 280
Lb/hr 3.7T3e-01 3.33e-01 3. 13e-01
TPY 5.59€-02 4.99E-02 4.69E-02
Vanadium Lb/10E+12 Btu (1) 69.5 69.5 69.5
Lb/hr 9.26E-02 8.26€-02 7.76E-02
TPY 1.39€-02 1.24E-02 1.16€-02
Selenium tb/10E+12 Btu (1) 23.42 23.42 23.42
Lb/hr 3.12e-02 2.78E-02 2.61€-02
TPY 4.68€-03 4.17E-03 3.92e-03
Polycyclic  Lb/10E+12 Btu (1) 0.278 0.278 0.278
Organic Ib/hr 3.70e-04 3.30E-04 3.10E-04
Matter TPY 5.55E-05 4 .95E-05 4,65E-05
Formaldehyde Lb/10E+12 Btu (1) 405 405 405
tb/hr 5.39€-01 4 . B1E-01 4£.52e-01
TPY 8.09€-02 7.22E-02 6.78E-02
Carbon X Exhaust Gas 4.84 4.71 464
Dioxide ib/hr 2.32E+05 2.0TE+05 1.95€+05
TPY J.49E+04 3.11E+04 2.92E+04

Source: (1) EPA, 1990



WS01FTOT
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Table A-23A. Maximum Emissions for Additional Non-Regulated Pollutant for DESTEC Central Florida Cogeneration Facility-
Westinghouse 501F, Conventional Combustor, Distillate Oil, 70 Percent Load

* Not Available * * Not Avatlable *

Pollutant Gas Turbine Gas Turbine Gas Turbine Gas Turbine Gas Turbine
Fuel Oil Fuel 0il Fuel @il Fuel 0il Fuel 0il

27oF b4oF T20F T90F 97oF

A B c P E F
Antimony pg/d (1) 9.4 9.4 9.4
ib/hr 2.91E-02 2.60E-02 2.44E-02
TPY 4. 36E-03 3.89€-03 3.66E-03
Barium pa/d (1) 8.4 8.4 8.4
Ib/hr 2.60E-02 2.32e-02 2.18E-02
TPy 3.90E-03 3.4B8E-03 3.27E-03
Cobalt pa/d (1) 3.9 3.9 3.9
lb/hr 1.21E-02 1.08E-02 1.01E-02
TPY 1.81E-03 1.62E-03 1.52e-03
Zinc pa/Jd (1) 294 294 294
lb/hr 9.10e-01 8.12e-01 7.63E-01
™Y 1.37e-01 1.22E-01 1.14E-01
Chlorine ppm 0.5 0.5 0.5
Lb/hr 3.68E-02 3.2BE-02 3.0BE-02
TPY 5.52E-03 4.92E-03 4.62E-03

Note: Multiply by 2.324 to convert picogram/Joule (pg/J} to lb/10E+12 Btu.
Source: (1} EPA, 1979




Table A-24A. Design Information and Stack Parameters for DESTEC Central Florida Cogeneration Facfility-
Westinghouse 501F, Dry Low NOx Combustor, Natural Gas, 70 Percent Load

W501FTOT
6712792

Data Gas Turbine Gas Turbine Gas Turbine Gas Turbine Gas Turbine
Natural Gas Natural Gas Natural Gas Matural Gas Natural Gas
27oF &hofF T20F T90F 97oF
A B [+ D E F
General:
Power (kW) 117,480.0 102,390.0 99,140.0 96,460.0 89,150.0
Heat Rate (Btu/kwh) 10,540.0 11,100.0 11,240.0 11,370.0 11,720.0
Heat Input (mmBtu/hr) 1,238.2 1,136.5 1,114.3 1,096.8 1,044.8
Natural Gas (lb/hr) 62,854.8 57,691.8 56,565.2 55,672.6 53,037.5
(cf/hr) 1,303,410 1,196,346 1,172,983 1,154,474 1,099,829
Fuel:
Heat Content, LHV (Btu/lb) 19,700 19,700 19,700 19,700 19,700
(Btu/cf) 950 @50 950 950 950
CT Exhaust:

Volume Flow (acfm) 1,913,170 1,830,092 1,811,447 1,796,734 1,752,347
Volume Flow (scfm) 635,317 607,729 601,537 596,651 581,911
Mass Flow (lb/hr)} 2,818,340 2,684,320 2,652,890 2,623,320 2,559,380
Temperature (of) 1,130 1,130 1,130 1,130 1,130
Moisture (X Vol.)} 7.2% 8.28 8.62 9.42 9.24
Oxygen (X Vol.) 13.01 13.07 13.06 12.94 13.12
Molecular Weight 28.49 28.37 28.33 28.24 28.25
Water Injected (lb/hr) 0 0 0 0 0

HRSG Stack (without duct burner):
Volume Flow (acfm) 794,146 759,661 751,922 745,814 727,389
Temperature (of) 200 200 200 200 200
Diameter (ft) 18.0 18.0 18.0 18.0 18.0
Velocity (ft/sec) 52.0 49.8 49.2 48.8 47.6
Stack Height (ft) 180 180 180 180 180

Source: Westinghouse, 1992.
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Table A-25A. Maximum Emissions for Criteria Pollutants for DESTEC Central Florida Cogeneration Facility-
Westinghouse 501F, Dry Low NOx Combustor, Natural Gas, 70 Percent Load
Pollutant Gas Turbine Gas Turbine Gas Turbine Gas Turbine Gas Turbine
Matural Gas Matural Gas Natural Gas Natural Gas Natural Gas
27oF 640F 72cF 790F 97oF

Hiours of Operation 8480 8460 8480 8480 .74,
Particulete

Basis, Lbshr (1) .90 4.70 4.70 4,60 4.50

lb/hr 4.90 & .70 6.70 4.60 4.50

TPY 20.73 19.88 19.88 19.46 19.04
Sulfur Dioxide

Basis, gr S/100 cf 1.0 1.0 1.0 1.0 1.0

Lb/hr 3.72 3.42 3.35 3.30 3.14

TPY 15.75 146.46 14.18 13.95 13.29
Nitrogen Oxides

Basis, ppm* (1) 26.5 25.0 25.0 25.0 25.0

Lb/hr 130.0 112.5 110.2 108.5 103.3

TPY 550.04 475.84 466.27 458.87 436.90
Carbon Monoxide

Basis, ppm+ (1) 10.0 10.3 10.4 10.2 10.2

tb/hr 25.7 25.0 25.0 24.0 23.5

TPY 108.66 105.87 105.72 101.65 99.34
VOCs (as methane)

Basis, ppm+ (1) 4.1 4.3 4.4 4.5 4.0

Lb/hr 6.02 5.97 6.02 6.06 5.26

TPY 25.46 25.26 25.49 25.63 22.26
Lead

Basis NA NA NA NA NA

Lb/hr NA NA NA RA NA

TPY NA NA NA NA NA

* corrected to 15X 02 dry conditions
+ corrected to dry conditions

Source: Westinghouse, 1992.
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Table A-26A. Maximum Emissions of Other Regulated Pollutents for DETEC Central Florida Cogeneration Facility
Westinghouse 501F, Dry Low NOx Combustor, Natural Gas, 70 Percent Load

Pollutant Units Gas Turbine Gas Turbine Gas Turbine Gas Turbine Gas Turbine
Natural Gas Natural Gas Natural Gas Natural Gas Natural Gas

27oF b4ofF 720F T90oF 97cF

A B c D E F

Arsenic -- - - -- == -
Lbshr NEG. NEG. NEG. NEG. NEG.
TPY NEG. NEG. NEG. KEG. NEG.

Beryllium -- -- -- -- -- .-
Lb/hr NEG. NEG. NEG. NEG. NEG.
TPY NEG. NEG. NEG. NEG. NEG.

Mercury == - - -- - .-
lb/hr NEG. KEG. NEG. NEG. NEG.
TPY NEG. NEG. NEG. NEG. NEG.

Fluoride -- -- -- - -- --
tb/hr NEG. NEG. : NEG. NEG. NEG.
TPY NEG. NEG. . NEG. NEG, NEG.
Sulfuric Acid X of $02 8 8 8 8 . 8
Mist Lb/hr 4.80E-01 4.41E-01 4.32e-01 4.25E-M 4.05e-01
TPy 2.03e+00 1.86E+00 1.83E+00 1.80E+00 1.71E+00

Source: EPA, 1990
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Table A-27A. Maximum Emissions of Won-Regulated Pollutants for DESTEC Central Florida Cogenerstion Facility-
Westinghouse 501F, Dry Low NOx Combustor, Matural Gas, 70 Percent Load

Pollutant Units Gas Turbine Gas Turbine Gas Turbine Gas Turbine Gas Turbine
Natural Gas Natural Gas Matural Gas Natural Gas Natural Gas
27oF 4of 720F : T90F 97oF

A B [ D E F

Manganese -- -- - -- - .-
Lb/hr NEG. NEG. NEG. NEG. NEG.
PY NEG. NEG. NEG. NEG. NEG.

Nickel -- - .- -- -- --
Lb/hr NEG. NEG. NEG. NEG. NEG.
TPY NEG. NEG. NEG. KEG. NEG.

Cadmium -- - -- -- .- --
(b/hr NEG. NEG. NEG. NEG. NEG.
TPY NEG. NEG. NEG. NEG, NEG.

Chromium - -~ .- .- .- --
Lb/hr NEG. NEG. NEG. NEG. NEG.
PY NEG. NEG. NEG. KEG. NEG.

Copper -- -- - -- “- --
ib/hr NEG. NEG. NEG. NEG. NEG.

TPY NEG. NEG. KEG. NEG, NEG.

Vanadium -- -- - -- -- .-
Lb/hr NEG. NEG. NEG. NEG. NEG.
TPY NEG. NEG. NEG. NEG. NEG.

TPY NEG. NEG. NEG. NEG. NEG.

Polycyclic  Lb/10E+12 8tu (1) 1.113 1.113 1.113 1.113 1.113
Organic Lb/hr 1.38E-03 1.26E-03 1.24E-03 1.22e-03 1.16E-03
Matter TPY 5.83E-03 5.35e-03 5.25€-03 5.16€-03 4.92€-03

Fformaldehyde Lb/10E+12 Btu (1) 88.12 88.12 88.12 88.12 88.12
Lb/hr 1.09€E-01 1.00E-01 9.82e-02 9.66E-02 9.21€-02
TPY 4.62E-01 4.24E-01 4.15E-01 4.09€-01 3.89¢-01

Carbon % Exhaust Gas 3.62 3.47 3.43 3.4 3.33
Dioxide {b/hr 1.58E+05 1.44E+05 1.41E+05 1.396+05 1.33e+05
TPY 6.67TE+QS 6.11E+05 S.98E+05 5.90E+05 5.62E+05

Source: (1) EPA, 1990

Selenium -~ -- -- -- -- --
lb/hr NEG. NEG. NEG. NEG. NEG.
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Teble A-28A. Maximum Emissions for Additional Non-Regulated Pollutant for DESTEC Central Florida Cogeneration Facility-
Westinghouse S01F, Dry Low KOx Combustor, Natural Gas, 70 Percent Load

Pollutant Gas Turbine Gas Turbine Gas Turbine Gas Turbine Gas Turbine
Natural Gas Natural Gas Natural Gas Natural Gas Natural Gas

27aF b640F T2oF 790F 97oF

A B C D E F

Ant imony pa/fid -- .- -- -- --
lb/hr NEG. NEG. NEG. NEG. NEG.
TPY NEG. NEG. NEG. NEG. NEG.

Barium pa/J -- -- -- -- --
tb/hr KEG. NEG. KEG. NEG. NEG.
TPY KEG. NEG. NEG. NEG. NEG.

Cobalt pa/d -- -- -- .- --
Lb/hr NEG. NEG. NEG. NEG. NEG.
PY NEG. NEG. NEG. NEG., NEG.

Zinc pa/d -- -- -- -- --
Lb/hr NEG. NEG. NEG. NEG. NEG.
TPY NEG. NEG. NEG. NEG. NEG.

Chlorine ppm .- -- .- -- --
Lb/hr NEG. NEG. NEG. NEG. NEG.
TPY NEG. NEG. NEG. NEG, NEG.
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Table A-29A. Design Information for DESTEC Central Florida Cogeneration Facility-
Duct Burner, Supplemental Firing, Natural Gas
Data
Natural Gas Natural Gas Natural Gas Natural Gas Natural Gas
27oF b4oF T2oF T90F 97cF
A B 4 D E F
General:
Power (kW) NA NA NA NA NA
Heat Rate (Btu/kwh) NA NA NA NA NA
Heat Input (mmBtu/hr) 100.0 100.0 100.0 100.0 100.0
Natural Gas (lb/hr) 4,194.8 4,194.8 4,194.8 4,194.8 4,194.8
(cf/hr} 105,263 105,263 105,263 105,263 105,263
Fuel:
Heat Content, LHV (Btu/lb) 23,839 23,839 23,839 23,839 23,839
(Btu/cf) 950 950 950 950 950
DB Exhaust:
Volume Flow (acfm) 1,504 1,504 1,504 1,504 1,504
Volume Flow (scfm) 1,203 1,203 1,203 1,203 1,203
Mass Flow (lb/hr) 5,244 5,244 5,244 5,264 5,264
Temperature (of) 200 200 200 200 200
Moisture (X Vol.)
Oxygen (X Vol.)
Molecular Weight 28.00 28.00 28.00 28.00 28.00
HRSG Stack:
Volume Flow (acfm) NA HA NA NA NA
Temperature (of) NA NA NA NA NA
Diameter (ft) RA NA NA NA KA
Velocity (ft/sec) NA NA NA NA RA
Stack Height (ft) NA NA NA NA NA

Source: Destec Engineering, Inc., 1992



Table A-30A. Maximum Emissions for Criteria Pollutants for DESTEC Central Florida Cogeneration Facility-

Duct Burner, Supplemental Firing, Natural Gas

WSO1FTOT
6/12/92

Pollutant
Natural Gas Natural Gas Natural Gas Natural Gas Natural Gas
27oF 6hoF T2of 790F 97oF

Hours of Operation 8760 8760 8760 8760 8760
Particulate

Basis, lb/MMBtu 0.01 0.01 0.01 0.01 0.01

Lbshr 1.00 1.00 1.00 1.00 1.00

Y 4.38 4.38 4,38 4.38 4.38
Sulfur Dioxide

Basis, gr $/100 cf 1.0 1.0 1.0 1.0 1.0

Lb/hr 0.30 0.30 0.30 0.30 0.30

TPY 1.32 1.32 1.32 1.32 1.32
Nitrogen Oxides

Basis, Lb/MMBtu 0.10 0.10 0.10 0.10 0.10

Lb/hr 10.00 10.00 10.00 10.00 10.00

TPY 43.80 43.80 43,80 43.80 43.80
Carbon Monoxide

Basis, (b/MMBtu 0.10 0.10 0.10 0.10 0.10

Lbshr 10.00 10.00 10.00 10.00 10.00

TPY 43.80 43,80 43.80 43,80 43.80
VOCs

Basis, lb/MMBtu 0.029 0.029 0.029 0.029 0.029

Lb/hr 2.90 2.90 2.90 2.90 2.90

TPY 12.70 12.70 12.70 12.70 12.70
Lead

Basis NA NA NA NA NA

Lb/hr RA NA NA NA NA

TPY RA NA NA NA NA
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Table A-31A. Meximum Emissions of Other Regulated Pollutants for DETEC Central Florida Cogeneration Facility
Duct Burner, Supplemental Firing, Natural Gas
Pollutant Units

Natural Gas Natural Gas Natural Gas Natural Gas Natural Gas

27cF 640F 720F 790F 97oF

A B [4 D E F

Arsenic -~ - -- -- - --
tb/hr NEG. NEG. NEG. NEG. NEG.
TPY NEG. NEG. NEG. NEG. NEG.

Beryliium -- -- -- -- -- --
Lb/hr NEG. NEG. NEG. NEG. NEG.
TPY NEG. NEG. NEG. NEG. NEG.

Mercury -- - -~ -- -- --
Lb/hr MEG. NEG. NEG. NEG. NEG.
TPY NEG. NEG. KEG. NEG. NEG.

Fluoride - - -- -- -- -
Lb/hr NEG. NEG. NEG. NEG. NEG.
TPY ) NEG. NEG. NEG. NEG. NEG.
Sulfuric Acid % of 502 8 8 8 8 8
MNist Lb/hr 3.88E-02 3.88E-02 3.88£-02 3.88E-02 3.88E-02
™Y 1.70E-01% 1.70E-01 1.70E-01 1.70E-01 1.70E-01

Source: EPA, 1990
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Table A-32A. MNeximum Emissions of Non-Regulated Pollutants for DESTEC Central Florida Cogeneration Facility-
Duct Burner, Supplemental Firing, Matural Gas
Pol lutant Units

Natural Gas Natural Gas Natural Gas Natural Gas Matural Gas

27oF bhoF 7T2of T90F 97oF

A B C D E F

Kanganese -- -- - -~ =~ --
Lb/hr NEG. NEG. NEG. NEG. NEG.
TPY NEG. NEG. NEG. NEG. NEG.

Nickel - -- - -- -- --
Lb/hr NEG. NEG. NEG. NEG. NEG.
TPY NEG. MEG. NEG. NEG. NEG.

Cadmium -- .- -- -- - --
\bshr NEG. MEG, NEG. NEG. NEG.
TPY NEG. NEG. NEG. NEG. NEG.

Chromium -- -- -- -- .- --
Lb/hr NEG. NEG. NEG. NEG. NEG.
TPY NEG. NEG. NEG. NEG. NEG.

Copper -- -- - .- -~ --
Lb/hr NEG. NEG. NEG. NEG. NEG.
TPY NEG. NEG. NEG. NEG. NEG.

Vanadium -- -- .- .- -- --
tb/hr NEG. NEG. NEG., MEG. NEG.
TPY MNEG. NEG. NEG. NEG. NEG.

Selenium -- -- .- -- --
Lb/hr NEG. NEG. NEG. NEG. NEG.
TPY NEG. NEG. NEG. NEG. NEG.
Polycyclic  Lb/10E+12 Btu (1) 1.113 1.113 1.113 1.113 1.113
Organic ibshr 1.11E-04 1.11E-04 1.11E-04 1.11e-04 1.11E-04
Matter TPY 4.87E-04 4.BTE-04 4,87E-04 4.87E-04 4 .B7E-04
Formaldehyde Lb/10E+12 Btu (1) 88.12 88.12 88.12 88.12 88.12
Lb/hr B8.B1E-03 8.81E-03 8.81E-03 8.81E-03 8.81E-03
TPY 3.B6E-02 3.86E-02 3.86€E-02 3.86E-02 3.856E-02
Carbon X Exhaust Gas 3.74 3.68 3.66 3.65 3.6
Dioxide lb/hr 3.08E+02 3.03e+02 3.02E+02 3.01E+02 2.97E+02
TPY 1.35+03 1.336+03 1.32E+03 1.32E+03 1.30E+03

Source: (1) EPA, 1990
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Table A-33A. Maxjmum Emissions for Criteria Pollutants for DESTEC Central Florida Cogeneration Facility-
Westinghouse SO1F, Dry Low NOx Combustor, 70 Percent Load and Duct Burner
Pol lutant Gas Turbine- Distillate Oil Gas Turbine- Natural Gas Duct Burner- Natural Gas Maximum Emissions
27 of 72 of 97 of 27 of 72 of 97 of 27 of 72 of 97 of 27 ofF 72 of 97 of

Hours of Operation 500 8460 8760
Particulate:

Lb/hr 34.20 30.80 29.20 4.90 4.70 4,50 1.00 1.00 1.00 35.20 31.80 20.20

TPY 5.13 4.62 4.38 20.73 19.88 19.04 4.38 4.38 4,38 30.24 28.88 27.80
sulfur Dioxide:

Lb/hr 75.95 68.00 64.01 3.72 3.35 3.14 0.30 0.30 0.30 76.25 68.30 64.31

PY 11.39 10.20 9.60 15.75 14,18 13.29 1.32 1.32 1.32 28.46 25.69 24.21
Nitrogen Oxides:

Lbshr 240.01 203.12 191.00 130.03 110.23 103.29 10.00 10.00 10.00 250.01 213.12 201.00

TPY 36.00 30.47 28,85 550.04 466.27 436,90 43.80 43.80 43.80 629.84 540.54 509.35
Carbon Monoxide:

Lbshr 141.97 127.98 121.02 25.69 24.99 23.48 10.00 10.00 10.00 151.97 137.98 131.02

TPY 21.30 19.20 18.15 108.66 105.72 99.34 43.80 43,80 43,80 173.76 168.72 161.29
VOCs (as methane):

Lbshr 16.06 15.07 14.11% 6.02 6.02 5.26 2.90 2.90 2.90 18.96 17.97 17.01

TPY 2.41 2.26 2.12 25.46 25.49 22.26 12.70 12.70 12.70 40.57 40.45 317.08
Lead:

lb/hr 1.19e-02 1.06E-02 9.93E-03 NA NA NA NA NA NA 1.19E-02 1.06E-02 9.93E-03

TPY 1.78E-03 1.59E-03 1.49E-03 NA NA NA NA NA NA 1.78E-03 1.S9E-03 1.49€-03
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Table A-34A. Maximum Emissions of Other Regulated Pollutants for DETEC Central Florida Cogeneration Facility
Westinghouse S01F, Dry Low NOx Combustor, 70 Percent Load and Duct Burner
Pollutant Gas Turbine- Distillate 0jl Gas Turbine- Natural Gas Duct Burner- Natural Gas Maximum Emissions
27 oF 72 of 97 of 27 of 72 of 97 of 27 of 72 of 97 of 27 of 72 of 97 of
Arsenic
tb/hr  5,59E-03 &4.99E-03 4,69E-03 NEG. NEG. NEG. NEG. NEG. NEG. 5.59E-03 4.99E-03 4.69E-03
TPY 8.39E-04 7.48E-04 7.03E-04 NEG. NEG. NEG. NEG., NEG. NEG, 8.39E-04 7.4BE-04 7.03e-04
Beryllium
lb/hr  3.336-03 2.97E-03 2.79E-03 NEG. NEG. NEG. NEG. NEG. NEG. 3.33E-03 2.97-03 2.79€-03
TPY 5.00E-04 4.45E-04 4.19E-04 NEG. NEG. NEG. NEG. NEG. NEG. 5.00E-04 &4.45E-04 4.19E-04
Mercury
Lb/hr  4.00E-03 3.56E-03 3.35E-03 NEG. NEG. NEG. NEG. NEG. NEG. 4,00E-03 3.56E-03 3.35-03
TPY 5.99€-04 5.35E-04 5.02E-04 NEG. NEG. NEG. NEG. NEG. NEG. 5.99E-04 5,35E-04 5.02E-04
fluoride
Ilbs/hr  4.33E-02 3.87E-02 3.63E-02 NEG. NEG. NEG. NEG. NEG. NEG. 4.33E-02 3.87E-02 3.463E-02
TPY 6.50E-03 5.80E-03 5.45E-03 NEG. NEG. NEG. NEG. NEG. NEG. 6.50E-03 5.80E-03 S.45E-03

Sulfuric Acid
Mist Lb/hr  9.30E+00 8.33E+00 7.B4E+00 4_BOE-01 4.326-01 4.05E-01 3.88e-02 3.88E-02 3.8BE-02 9.34E+00 8.37e+00 7.88E+00
TPY 1.40E+00 1.25E+00 1.18E+00 2.03e+00 1,83E+00 1.71E+00Q 1.70e-01  {.70E-01 1.70E-O1 3.60E+00 3.256+00 3.06E+00
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Table A-35A. Maximum Emissions of Non-Regulated Pollutants for DESTEC Central Florida Cogeneration Facility-
Westinghouse 501F, Dry Low NOx Combustor, 70 Percent Load and Duct Burner
Pol lutant Gas Turbine- Distillate Oil Gas Turbine- Natural Gas Duct Burner- Natural Gas Maximum Emissions
27 of 72 of 97 oF 27 of 72 oF 97 of 27 of 72 of 97 oF 27 of 72 of 97 of

Manganese

Lbs/hr  1.8B6E-02 1.66€E-02 1.56E-02 NEG. NEG. NEG. NEG. NEG. NEG. 1.86E-02 1.66E-02 1.56E-02

TPY 2.80E-03 2.49E-03 2.34E-03 NEG. NEG. NEG. NEG. NEG. NEG. 2.80E-03 2.49E-03 2.34E-03
Nickel

lb/hr  2.26E-01 2.02E-01 1.90E-01 NEG. KEG. NEG. NEG. NEG, NEG. 2.26E-01 2.02E-01 1,90E-01

TPY 3.40E-02 3.03E-02 2.85E-02 NEG. NEG. NEG. NEG. NEG. NEG. 3.40E-02 3.03E-02 2.85E-02
Cadmium

Lb/hr  1.40E-02 1.25E-02 1.17E-02 NEG. NEG. NEG. NEG. NEG. NEG. 1.40E-02 1.25e-02 1.17e-02

TPY 2.10E-03 1.87E-03 1.76E-03 NEG. NEG. NEG. NEG. NEG. NEG. 2.10e-03 1,.B7E-03 1.76E-03
Chromium

{bshr  6.33E-02 5.64E-02 5.30E-02 NEG. NEG. NEG. NEG. NEG. NEG. 6.33E-02 S5.64E-02 S5.30E-02

TPY 9.49E-03 B.46E-03 7.956-03 NEG. NEG. NEG. NEG. NEG. NEG. 9.49E-03 B.46E-03 7.95E-03
Copper

lb/hr  3.73E-01 3.33e-01 3.13E-01 NEG. NEG. NEG. NEG. NEG. NEG. 3.73e-01 3.33E-01 3.13e-01%

TPY 5.59E-02 4.99E-02 &4.69E-02 NEG. NEG. NEG. NEG. NEG. NEG. 5.59E-02 4.99E-02 4.69E-02
Vanadium

tb/hr  9.26E-02 8.26E-02 7.T6E-02 NEG. NEG. NEG. NEG. NEG. NEG., 9.26E-02 8.26E-02 7.76E-02

TPY 1.396-02 1.24E-02 1.16E-02 NEG. NEG. NEG. NEG. NEG. NEG. 1.396-02 1.24E-02 1.16€-02
Selenium

\b/hr 3,126-02 2.78E-02 2.61E-02 NEG. NEG. NEG. NEG. NEG. NEG. 3.126-02 2.78E-02 2.61E-02

PY 4.6BE-03 4.17E-03 3.92E-03 NEG. NEG. NEG. NEG. NEG. NEG. 4 .6BE-03 4.17E-03 3.92e-03
Polycyclic
organic lbs/hr  3.70E-04 3.30E-04 3,10E-04 1.38E-03 1.24E-03 1.16E-03 1.11E-04 1.11E-04 1,11E-04 1.49€-03 1.356-03 1.27e-03
Matter TPY 5.55€-05 &.95E-05 4.65E-05 5.83E-03 5.25E-03 4.92e-03 4,87E-04 &4.8TE-04 4&4.87E-04 6.37E-03 5.7BE-03 5.45E-03
Forme ldehyde

lbs/hr 5.39E-01 4.81E-01 4.52E-01 1.09e-01 9,82e-02 9.21E-02 B8.81E-03 8.81E-03 8.81€-03 5.48E-01 4.90E-01 4.61€-01

TPY 8.096-02 7.22E-02 6&.78E-02 4.62E-01 4.156-01 3.89E-01 3.86E-02 3.86E-02 3.B6E-02 5.816-01 S5.26E-01 &.96E-01
Carbon
Dioxide Ilb/hr  2.32E+05 2.07E+05 1.95E+05 1.58E+05 1.41E+05 1.33E+05 3.08E+02 3.02E+02 2.9TE+02 2.33E+05 2.0BE+05 1.95E+05

TPY 3.49+04 3.11E+C4 2.92E+04 6.67E+05 5.98E+05 5.62E+05 1.35E+03 1.326+03 1.30E+03 7.03E+05 &.30E+05 5.92E+05
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Table A-36A. Maximum Emissions for Additional Non-Regulated Pollutant for DESTEC Central Florida Cogeneration Facility-
Westinghouse 501F, Dry Low NOx Combustor, 70 Percent Load and Duct Burner
Pollutant Gas Turbine- Distillate Ol Gas Turbine- Natural Gas Duct Burner- Natural Gas Maximum Emissions
27 of 72 of 97 of 27 of 72 of 97 of 27 of 72 of 97 of 27 of 72 of 97 of

Ant imony

lb/hr  2.91E-02 2.60E-02 2.44E-02 NEG. NEG. NEG. 0.00E+00 0.00E+00 0Q,00E+QQ 2.91E-02 2.60E-02 2.44E-02

TPY 4,36E-03 3.89E-03 3.66E-03 NEG. NEG. NEG. 0.00E+00 0.00E+00 0.00E+0C 4.366-03 3.89E-03 3.66E-03
Barium

lb/hr  2.60E-02 2,32E-02 2.18E-02 NEG. NEG. NEG. 0.00E+00 0,00E+00 0.00E+00 2.606-02 2.326-02 2.18E-02

TPY 3.90E-03 3.4B8E-03 3.27E-03 NEG. NEG. NEG. 0.00E+00 0.00E+00 0.00E+00 3.90E-03 3.48e-03 3.27e-03
Cobalt

lbs/hr  1,21E-02 1.08E-02 1.01E-02 NEG. NEG. NEG. 0.00E+00 O0.00E+00 0,00E+Q0 1.21E-02 1.08E-02 1.01e-02

TPY 1.81E-03 1.42E-03 1.52E-03 NEG. NEG. NEG. 0.00E+00 0,00E+00 O.00E+QD 1.81E-03 1.62E-03 1.52€-03
2inc

Ilb/hr 9.10E-01 8.12E-01 7.63E-01 NEG. NEG. NEG. 0.00E+00 0.0QC0E+00 0.00E+00 9.10E-01 B8.126-01 7.63E-01

TPY 1.376-01 1.22E-01 1.14E-01 NEG. NEG. NEG. 0.00E+00 O0.00E+00 0.Q0E+Q0 1.376-01 1.22E-01 1.14E-01
Chlorine

lb/hr  3.6BE-02 3.28E-02 3.08E-02 NEG. NEG. NEG. 0.00E+00 0.00E+00 0.00E+00 3.68E-02 3.28€-02 3.08E-02

TPY 5.52E-03 4.92E-03 4&.626-03 NEG. NEG. NEG. 0.00E+00 0.00E+00 0.00E+00 5.52E-03 4.92E-03 4.62E-03
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DESTEC CENTRAL FLORIDA COGENERATION PROJECT
EXAMPLE CALCULATIONS - 27°F CONDITIONS
(From Table A-1 On Distillate 0il;

All Other Calculations on Spreadsheet are Identical.)

Table A-1: (Note: all other data not calculated but supplied by
Manufacturer)

Heat Input (10°% Btu/hr):
Power (kW) x Heat Rate (10° Btu/kWh)

183,700 x 10,070/10% = 1,849.9 x 108 Btu/hr

Fuel 0il (lb/hr):
Heat Input (10° Btu/hr) + Fuel Heat Content (Btu/lb)

1,849.9 x 10% + 18,550 = 99,723 1b/hr

Volume Flow (acfm) - See Note A:
V = mRT/PM
3,743,000 1b/hr x 1,545 x (1,060°F + 460°F) + (28.25 x 2,116.8 1b/ft?)
+ 60(min/hr)

= 2,450,287 acfm

Volume Flow (scfm) - See Note A:
Same as volume flow (acfm) except adjusted for standard temperature of
68°F
3,743,000 1b/hr x 1,545 x (68°F + 460°F) + (28.25 x 2,116.8) + 60

= 851,152 scfm
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Volume Flow from HRSG (acfm):
CT Exhaust adjusted for temperature
2,450,287 acfm x (205°F + 460°F) + (1,060°F + 460°F)

= 1,072,001 acfm

Velocity (ft/sec):
Volume Flow (ftd/min) + Area (ft%) + 60 sec/min
1,072,001 ft¥/min + 60 + (18.0% + 4 x 3.14159)

= 70.2 ft/sec’ o

Table A-2:
PM emissions in tons per year
17 1b/hr x 300 hr/yr + 2,000 1lb/ton

= 2.6 ton/yr

50, Emissions--0il (1lb/hr)
99,722.9 1b/hr x 0.0005 1b S/1b x 2 1b S0,/1b §

= 99.72 1b/hr

NO, Emissions (lb/hr) - See Note B:

42 ppm x [20.9 x (1 - 11.59/100) - 10.96] x 2,116.8 1b/ft2
x 2,450,287 ft¥/min

X 46 (molecular wgt NO;) x 60 min/hr + [1,545 x (1,060°F + 460°F)
x 5.9 x 108 (adjust for ppm)]

= 326.2 1b/hr
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€0 Emissions (lb/hr) - See Note C:

30 ppm x (1 - 11.59/100) x 2,450,287 acfm x 2,116.8 1b/ft? x 28
(molecular wgt. of carbon)

x 60 min/hr + (1,545 x (1,060°F + 460°F) x 108)

= 98.4 1b/hr

VOC Emissions (lb/hr) - See Note C:

3.5 ppm x (1-11.59/100) x 2,450,287 acfm x 2,116.8 lb/ft? x 16
(molecular wgt. of methane)

X 60 min/hr + (1,545 x (1,060°F +-460°F) x 105)

- 6.56 lb/hr

Lead Emissions (lb/hr):

8.9 1b/10'2 Btu x 1,849.9 x 108 Btu/hr = 1.65 x 1072 1b/hr

Table A-3:
H,S0, Mist Emissions (lb/hr):
Based on 8 percent of sulfur converted to acid mist

99,722.9 1b/hr x 0.0005 1b $/1b x 3.06 1b H,50,/1b S x 0.05
(converted)

- 12.2 1b/hr

Tables A-& and A-5:

EPA emission factor as noted in printout; example for manganese:
1,849.9 (MMBtu) x 14 1b/10? Btu

= 2.59 x 1072 1b/hr
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NOTE A

Volume is calculated based on ideal gas law:
PV = mRT/M

= pressure = 2116.8 1b/ft2

= mass flow of gas (1b/hr)
universal gas constant = 1545
= molecular weight of gas

= temperature (°R)

where:

HRXHE
1

NOTE B

NO, is calculated by correcting to 15% 0, dry conditions using ideal gas
law and moisture and 0, conditions.

Oxygen correction:
Viox (15%) = Vnox pry * 5.9

20.9 - %03 pry
(From 40 CFR Part 60; Appendix A, Method 20, Equation 20-4)
Viox pry = Viox (151) (20.9 - 20z py) / 5.9
%02 pry = %0z per / (1 - XH0) ; X0z g = %0 py (1 - ZHZ0)
(From Method 20; Equation 20-1)

Viox act = Vnox pry (1 - %Hz0); (From Method 20; Equation 20-1)

Substituting:
Viox act = Vwox 15¢ (20.9 - %05 p.y) (1 - ZH,0) / 5.9
= Vnox (151y [20.9 - (X0p e / (1 - ZH30))] (1 - XH0) / 5.9

- VNOx (15%) [20.9 (l - 2H20) - 102) / 5.9

Myox = PVMnox = Vmox (15t (20.9 (1 - ZH0) - 20;) * P * My, / (RT * 5.9)

RT



NOTE C
Same as D except only moisture correction is used:
Voo act = Veo ey (1 - ZH30)

meg = PVeo actMeo / RT
- PVCO Dry (1 = szo) P‘CO / RT

12018C2/APPA-5
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Rosiduat oll=lired ) Arsante T4a01n2 1,90 16710612 Btu Cantrs]jed with scrubber, salewisted based e »
bailer, onslineering Judsesent

wtil feonaarc/industrirad

dantlal

Heatidlate oll=fired 1 Seryllive 7440417 1.8 1v/1K12 e Ungentrslled, falculated Dasad on ensineering Judssomnt 3
beller,

utid/coanare/indystr/rasl

dantial

Mstitlste sil-Fired t berylliua 140417 1.5 In/10012 Mu Controlled with sulticleons, Calcuisted basad an ]
bellor, - anginearing Judgesant

wtil/commarc/industr/rasi

dential

Mlstillata sil=-fired H beryiliue 041y 0.3% 16/10€12 Mtu Contrelled with E5P, calewlatod Based on angineering M
baltar, Judganant

wti)/comnarc/industrirasl

#antial

Hatillste sil-fired 1 Barylliua THAALT .15 1n/10K12 Btu Contralled with scrubber, calculatad based an )
boilee, engineering Judpesent

wtil/comnere/industr/resd

dantial

Resldusl eilefired 1 Beryliluas T440417 4.2 10/10E12 Hu Untentrolled, caleulated based en enginewring Judpasent 7
beller,

utll/consarc/induntr/rest

dential

Resldual #il-fired 1 Baryilius 7440417 2.48 IN/10E12 Btu Contrallad with sulticlens, calevlstod based = b
baller, snginsering Judpenant

uti) 7connere/industr/reni .

dential

Residual sll=fired 1 Berylliva Tae04)7 0.5% 1p/10012 Bty Contrellied with ISP, calawlated Dasad s Smglhewring 34
baller, Judpauent

wtil/connerc/indntriran)

santial

Residual oli=tired 1 Barylllua T440417 0.28 1p/10612 Btu Contrallad with scrubbar, caleulated basad on .34
bellor, walnrering Judpsnent

wtll/esnserc/indstr/iresi

dantlal

Biatiliaste alli-fired H Cadaiun T440439 10.% In/10012 Btu Uncontral Jod. calculated Sased on snsinvering Judpsamnt Ie

baller,
will /eeamers/industr srenl
LT
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il

ol
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conbaretlon

conbuntion

conbustion

conbustion

enabuytt]sn

conbutstfon

cobuntien

coabustion

Conbustion

Conbuystion

Conbiat]on

Hrtillata oll=fired
boilar,

wtil /onaner ¢ /industriresi
dantlal

Platilliate sil=-fired
boller,
wtlllconserc/industrirasl
dantial

Distittate sil=itred
beller, )
wtil/connerc/industrirasi
dontial

Resldual ell-fired
baller,
wtil/commere/indnatriranl
dentiat

Resldsal ail=fired
baller,
util/conmarc/industr /resl
dantial

Rasloval ell«fired
boiler,

utl) /commarc/indusbrfrasi
dontial

Rasidual otl-fired
teller,
wtil/comnerc/induatr/ireni
dential

Distillate eil-fired
beller,
wtil/coanere/industr/rast
dentlal

Distillate sil=fired
bafler,
wtil/coamerc/industr/resi
dantial

Distitlata sil=fired
balle,

utll fesenerc/industrirast
dential

Distillate oll=~firad
beller,
util/casserc/industr/resi
dentlal

Ladnl ua

Cadaiva

Cadniva

Codaiua

Cadaiua

Cadulys

Caduiun

throsium

Chrosiua

Cheoaiun

Chroatun

T1404 1y

T4404IY

T440419

T440439

TH4043Y

Ta40418

T44047Y

7440473

440473

TA40473

1440473

T.48 1650012 Btu

184 1M/10012 Btu

0.43 Ib/50012 My

15.7 In/30612 M

.M I10E52 Bt

#.00 L/I0EE2 Mu

3,96 1bs10k12 M

47.8 19710612 Mty

27.0 1p/10€12 e

13.92 In/10€12 My

3.84 In/I0E1T Riu

Contralled with sutticlane, caleulsted baned on
anyineering Jodpesmnt

Contrelled with £37, galeulated Sased en anginewring
Judossant

Controlled with scrubbar, caltwlated based en
angineering judpement

Uncentrelled, taltulated based on enginearing Judpememt

Controlled with sulticlene, cslculated based on
sngineering Judprsent

Contretled with £8P, caleulateod based sn enalacering
Judsemant

Contrelled with scrubber, csleulated hysed e
enginearing Judpesant

Untontrelled, calculated based on sngineering Judpemant

Contrelled with multiclona, galculated Sansd on
muinesring Judpseant

Contralled with RSP, caleulated based wn enginsering
Judganant .

Contrallied with scrubber, calculated Dised wn
anglnaering judeemant

Antudv LAY



Prsi . S
"

INDOSTRIAL PROCESE

o1l combrestion

011 essbuition

81) combuatian

o1l sombuition

01} combustion

01l conbustimm

o1l sesbwstion

011 ‘cosbustion

o1 coatuidntion

M) conbustion

L LIS = ] P

cAl
ENIESION SOURCE oCE CoDE POLLUTANT MR ENTASTOM FACTOR TS L g - =]
Mesideal sil=fired | Chroalus 40473 T 21 1W/10EI2 e Uncontreolled, solculoted basad oo angineering Judpssant »
bailer,
wtil/connere/industr/rast
dantial .
fesldual sil-fired 1 Ovelw 2440473 1103 IS10012 Pu Controlled with sulticione. cxlevioted based m 7
bsiler, onginesring Judpanmnt
wtil/evamere/industriresi
dmiin}
Rasldusl afl+ilred I Chrenlua 1440473 .00 16210612 Na Contrelled with B0, caleuloted based on enalnearing E
belter, . Sudpesant
wtil/connars/induste freel
dantial
Aesidual eoil-fired 1 - Chronlue 04T 1.48 19730812 N Cantrolled with scrvbber, caltulatod based = »
boller, anginearing Judsssent
wkil)/eonsare/Laduste frenl
dentlat
Hatiilate otl=~fired 1 ‘Covpar 7940508 T80 10710K12 Ste Uncontrolied, cateulated bised ot nsinewring Jodpouint »
betler,
wtilZesnsarc/induste /rasl
dential
Motillota oll=firsd 1 eu'ur 1440500 14%.2 1710812 Mu Controlled with sulticione, calevlated bosed on 3
wiler, snalnearing Judsenant
wkil /goanare/industsr/rasl
dmtisd
fistitlate oil~fired ) Covpor T440308 42 16710812 Ry Contrelled with L3P, calculstod based v enainearing »
oiler, Jedyenant
wtid/conpere/induatriresl
il
Matillate sll=fired 1 Comrar 7440508 8.2 16/10012 e Controlled with scrvbbar, caltulatod based an 3
wtler, onglaewring Judpssant
wtilZeonawrctHindustrirend
denttal
Resldvsl oli=~fired 1 Cwpar - 7440500 270 16710012 Mtu Uncantrellied, calculatad Sased mn anplneering Judpeaent H
beller,
wtil/eomaarc/industs/rent
dontial
Resldeal sil-fired t Covpor 440508 148.2 In/10€12 My Eontralled with miticlene, caleulstod based m 3
boller, mylnewring Jodpenent
wili/tommere/induntr/rast
dentlsl
Sadldesl allodiond 1] Fansas Vashind A% A IniVAKFIS Baw Pontaalbed Ibh PI8 woloubabod ar-F == - - . -



ERISSION FACTOR

0l toubustion

Sl combustion

1) comburtion
ol dostmistion

ﬂ:. Coubuintlon
1 conbustion
oil tc-hn;itiu
11 ;mﬂl.a
il coubnistion
01l cembustisn

0l) combustion

Roaldasl atl-fired
beller,
wtil/comerc/industriresi
santisl

Otl=~tired beller or
furnsce,
wtil/conmere/indurtr/rasl
dantial

Indsstrisl, cossarcisl,
and residential bellers

Rrility befler

Hatillate oll<fired
boller,

NES ) fcomaerc/industrirasl
dantial

Sietitlate ell+firmd
ballor,
wtil/conmerc/industriresl
dantisl

Bistillate ell=firad
Seller,

wti]/oosmers /i ndustrirasl
dantial

Hetitlate sll=flrad
beller,

util /eosnere/industr/resy
dantlal

Renidual ell-fired
beller,
wtil/cosnarc/inoustrirast
dantial

Resiaual ell=flred
boller,
vtil/conaarc/industr/ras!
dentisl

Renidual sll=-fired
seiler,
wtil/cosserc/industrirast
dantial

103004

Caspar

Farsaldshyda

Lesd

Ranssnase

Manganasn

Nanganese

Manganess

Hangsanere

Hanganete

Ranganads

T4

MHIMNPN

T4IrH4S

T43IMS

7439048

T439%4s

T43r54s

1439448

bakiilh

T5.2 110012 e

“OF 1M/10612 Btu

B.% 1710012 St
% 10210812 Bte

14 1210212 Bt

d. 44 1N/10ELD Btu

1.08 10710612 Bte

1.54 1b710K12 Bt

26 1n/10612 Ky

1.9 16710812 Ptu

8.72 1p/10E12 Btu’

Cantrallod sith scrubber, coltulated based o
ovginearing Jdoesnt

Uncontrelind, bised on saissions testimg

Uncontralled, caloulated based an anginewring
Judyssant, assueed wsa dietillate oft

Uncontrelled, colewlated based an anginesring
Judpenant, assiabed ves Fesliual ofd)

Contralled with scrubber, caltvlatod bised n
snginesring Judpasent

Contralled with sulticlons, teltulated based s
wneineering Judpssent

Contralled with E3P, caltulsted based on englnearing
Judeanent

Contralled with scrubber, coltulated based o
enpineering Judessent

Uncentrelled, calculated based sn enginesring Judgesmt

Contrallnd with sulticlone, calculated based an
engineering judgesent

Contrallied with ISP, taleulated baned on snplneecing
Judpanent

INtwir i
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POLLUTANT

Ofl cosbustion

0i1 combestion

Gl conbustion

241 aonbustion

0l eembustion

011 combustion

1] combustion

011 cowbustion

611 comtustion

1) conbmgstion

Residual sit~fired
oiler,
wtil/connert/industr/resi
.l’u al

Blatitlate ell-fired
eiler,
wiil/connere/indyotr/resi
dential

Metillate ali~fired
batler,
will/cossare/industr/resi
sential

Statillste oll=fired
bailer,
wtil/compere/lnduste /rest
dantial

Matitlate oll=tired
beiler,
wtil/cosnarg/industrirent
derikial

Resldual oll-firnd
boiler,
wtil/cosnerc/industriresi
duntial

Resldual oll-fired
beller,

wti) /commare/industrirenl
dontial

Renidual ofl-flrad
bolle,

wtil/eoenerct indntrfrent
dentla)

Ranidusl eit-fired
elier,

wAlL Feoaare/industr fresl
duntial

Metiilate oll=fired
boilar,
wiilfevennre/indaatr/rast
dontisl

Bistitiate ef)-fired

Partury

Bergury

Pr-cury

Rercury

Barcury

Hergury

T4

HMIN

TMIN

MMINTS

TIPS

I

THIM

THINTE

743904

T440020

7440010

2.56 18710612 Pu
3.0 18710012 Beu
2.0 13710012 M
228 1/10CL2 Mu
*.72 10710012 Bt
3.2 10612 Btu
3.2 1hcaLt e
2.4 mfoin nu
.83 1010812 Mu
570 /10612 Btu

8.7 16710612 Pu

Controlled with scrubber, calcelated based e

anginearing Judsesant

Uncentralled, based on engineerieg Judpssnat

Controlled by multiclons, basad ea sngineering

Judpanant

Controllied by I3F, based on anpinewring Judpssent

Contrallad by serudber, bited s anglneering Judpenaat

Uncontralled, based sn englnearing judpssant

Contralled by sulticlens, besed sn miineering

Judpeamnt

Contrelled by £5P, based on anglnesring Judpsaant

Controlled by serubber, based en englnaering Judposant

Uncentralled, based en anpinewing Judssnmt

Controlied by sullitlons. biesd an ssitcanina

e



Popels,
wamne

| §3

M) cosbustion,
cvallired s

] cosbustion,
conmurelal

01 tesbustion,
tomsarcial

Ml conbustion,
teenerelsl

I tonbustion,
connerelal

Ml costuntion,
conmrei sl

0i1 combnistion,
tonnarcial

H1 cosbustiom,
cosnarcial

BIL coabustion,
Industrial

M cosbustion,
Industrial

"1 cenbustion,
Indratrial

M1 tssbsation,
induatrial

o1 cosbustion,
indastrial

1 conbustion,
tndustrial

"1 gesbuetion,
{ndustrisl

"l dontustion,
tndustrial

L R,

car
nission aamce $CC CoOE POLLUTANT L, AT FACTOR Lz ] AIFOADCE
Tanpentisl durnace, 103008 Selenlun TR 13,42 IWI001R Mt Uncontrallod. bused on revarted anlosions dats and -
distiliata old snglssering Judypssant
Tengpeatial furnsce, 103004 Selenion TTERAPZ 1T.4% INZINNIR Bte Ungenirellod, bosed on resarted salselens data and [ ]
rasidual oi} snpineering Judpssant
Sall furnsce, distillata 103008 Seteniun T 22.42 IMIORS2 M Uncontrelied, based on raperted salosieons dats and | 1]
ott ensireering Judpeent
Wall furnace, Pesldusl 103004 Seleniee n 23,42 IMIMI2 M Uncentrelled, based on reperted asiselons dats and =
ol anplaaering Judpenant
Bistitlate oll=flred 103008 Vansdive T440422 9.8 10/10€12 Btu Uncontrolind. based on Fenertod snioslony dats avd "
tansential fwrnates englnearing Judpsasni
Bistillate sll-fired will 183008 Vanadive 0422 49,8 In/10412 Mu Uncantrelled, based on repertod enlosions Sats and -
furnstes ' snginsering Judgssant
Residusl oll-fired 103004 - Vanadine 7440421 B4A7 1M/10812 Mu Uncontralled, basad on reverted welosions and |
tanpeatisl furnates anginearing judpenmnt
Resldual ell-fired wall 103004 Vanadina T440412 D47 I/1001T Rte Untentralled, based an reperted sslssions and -
furnaces snginearing judpenent
Otl=fired beller 10200% Lead T4X9921 0,00018 Lbs/10E4 DTU hast  Uncenirelied seisclons, basad on 3§ tost i
Ineut
ftesa steaized vatartuba, 10200401 Pelverciic ersanic matier $.33 IB/10K12 Btu hast Uncantrolled, resresants mestly porticulate PO 14
residual sl et
Batertube, residual o) 10200401  Pelvevelic arpanie matter 1.44 1010012 Bty hest Uncontrellod, rasresents Soth sasesus and particulate 14
Il ron
Tanpeniia) furnsce 102 Seleniue nm'n 4,41 In/t0012 M Contralind by scrubbar, based en reserted snlssions | 2]
data and sngineering Judsssant
Tangantiial Jurnaca 102 Salmniva TI02492 13,42 lbﬂul!-)lu Uncentraliod, based mn raverted sulsilions data and 2]
N anpineering judsensat
Wall furnses 192 Salenive kel t1} 0] 4,43 LM/L0012 Biu Contralied by scrubber, based on reverted wmlssions )
data and engineering Judpanent

Hatl durnage o0t Seloniuva 782492 13,42 1010812 M Ungentretled, bared on reported salnnions dets and "

. enginearing judesamt
Tonpontlsl furnace 102 Vansdive - Te4m22 402.9 IWINEIZ e Controlied by strebber, based 0 reperted enizsions and "

aaplnesring Judpenant



#11 toubmation,
1hdaetrlia)

011 condurption,
Industriasl

l@l Conbustion,
residentisl

H) tembustiion,
residutiil

1 toaturtiom,
[} nﬂgﬂln.
H] gsshysiion,
011 cemhustion,
011 cembustion,
8] tombuntion,
O11 tembustion,
011 tombustion,

a1} esmburtion,

o1l tembustion,

011 conbustion,
D1l conbusption,

011 castwption,

wtility

wtility

wtility

uiility

wtility

wtility

wtlliky

utility

wtility

wtility

wiitity

wrility

wrility

4"

il

aMm

im

"t

sy

it
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Ball furnage

Hall furnace

Matillate sil=tired
furnstes

Estitlate osllefired
baller,

wtil/consers/Industr /rast

dantial

Faca~fired, resivual oll
Tanguntiasl=fired,
revioual ofl

Bali=fired, renigual all

Bil=Tired uillity beiler

Oft=fired wiility beiler

Tangantialetlired,

rasléaal oil

Tanpuntisl-fired,
residual a4l

Usll furnaca, resfdusl
[1}]

Wall furnsce. resldval
oll

Resldual »l)=fired
tangintial furnscas

Resldual atl=fired
tangantlal furnacas

Realsal eil=flred wall
furnaces

Restiusl wil=fired wall
furascan

102

10100401

10100404

1416040)

191004

101004

191004

191004

101004

101004

101004

101004

105004

101004

Vaaadiva

Vansdium

Saleniva

Yanadlua

Polveveiic arganic mattor

Pelrvevelic erqanic matter

Palvevciic srqanic satter

Suliuric acid

Blduric scid

faloniun

Saloniva

Selaniue

Saleniua

Vanadlua

Vanadliua

Vanidium

Venadlua

Tes0422
Tdead
IR

T440412

THidrlP
THid13y
T2
n;un
TI2e2
TIH2492
TH40412
7440412
Ta40422

T440422

$02.9 1n/10012 Mu
3014 1D/10E1T Mt
.72 16/10K12 te
23.42 10710812 Mu

0.058 10710012 Bty hust
Input

.79 IB/LOELZ Stu hast
Lasut

9.04 1b710li2 Btu heat
1aput

0.8 x 5 sulfwr in fual
nsfd

16.9 x 5 sulfur In fual
1T

4,438 19410017 2t
213,42 1W/1CK12 Btu
4.4638 10710€12 Bty
23,42 1W/1CELD Bte
L6 1W/10R12 e
3518 In/10€12 My

02,4 19/10E12 Ntu

3515 1b/10612 Dtu

Contralind by scrubbar, btsad en caperted salnslons wd
anglosering Judpament

Uncentrelled, hased on resarted calssleons ind
snginsaring Judsesant

Uncontrolled, based on revertad eaistlons dats and
myineering Judpssant

Uncontrelled, basad sn reseried emissione data and
snglneering Judpssmnt .

Uncantrelind, Fasresints bath s4s0eus and particulate
ron

Cysiens sentfels, rerresants beth sasecus sd
particulata Pon

Uncantrallnd, sve. of 4 valuen ranglag frea 0.43-13:3
pull, represants sasseus b particulata POR

Controlled eaissions, FED aystem with 30T afficiency
for sulturlc axid alst

Uncontralled saissions
Lontralied by EOF, bised on repirisd enissions data snd
anginewring Judvesant

Uncentrellid, based on reverted eaiselons dats and
malneering Judpssant

Controliad by ISP, based 80 rasorted salsslons date and
snginvering judpesant

Uncantrelled, baned on cerorted salasions dats and
mgineering judseaent

Tantraliled by 13P, basad on reparted esisslens and
mgineering Judpenent

Uncontrelled, based on revertad esatstions and
snginesring Judpesant

Cantralled by E5F, based on resorted salaslons and
snglavieing Judgsaent

Uncentrelled, based an reserted snlsciang and
snginsering Judeeasnt

114

114

1

n3

n3
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ey LY
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INDUSTRIA, PROCESS cODE  EMISSION BOURCE BCC CODE  POLLUTANT mrote ENISSION FACTOR »m REFEXDECE
&l shate reterting 1311 Eatire pracans Par cury 14174 2.2 m 1064 tha/Barral Inciudes Ny compound dors, ssoypnes fog, wilng 13,000 L]
it preduted tons/day ram shala te prod. 13,000 bol/day ol
011 shala reterting 1311 Peditied in situ retert Palycytlic ergonle satier 2.0073 1w/ Based an etipis cancantration and flew rats 114
Cpen buraing Mras sourcs $0300201  Acataleshyda OO 0T = 1,46 Ih/ten weod Estissted frea & tetal aldehyda value of 10.4 Lh/ien 130
’ burned
Open araing Autenshile bedy buraing 50300303 Pelycyclin srganic satter 8.22 16/ten waste Rased sn gancentratiss sessured (A savke plune 114
Gpan burning futosshila tire burnlm $0300203  Palyevclic erganic satter .43 1b/ten maste Based e cencantration seamred 18 seske pluns t14
Opan burning Srane, lasves, bronches $0300201  Pelvcrclic srqanic asttiar 0.005 « 0.01H4 Ih/ten Dasad an concantration sassured in saska pluse 114
: wante
Open burning Last burning 50300201 Pelycyclic erganic sattar 0.42 = 0.044 1b/ten Basad sa 1ab tasts 114
Teaves
Oren barning Punicipal refusa wen $030020F  Pelyevelie srpsnlc satter 4.001 = 0,007 Ib/ten Basad wn cencentration ssssured [# seete plusy 114
urning waste
Gocvhl soharvansrsing and M Duswration #f aguesnn Chlerafoern 1643 9.0022 18/e iUncentreliod 1%
1.3-¢1 Lsacysnaia waste
srodation
Gxybisphenanarsing 899 Plastuide sslsslons hlerefors 47443 0.0018 1b/s Carbon adserption té0
production
Palat and goating Entire protess «2 Tatrachlorsethylone 127184 2000 1b/ten PCT (R palnt Uncantrslled, based on englireering Judpesent L
asplication or coating aesl
Paint and costing Eatice protass 40200101 Teluena fosea3 2000 Jh/ten used Msuas a1l teluene 1s tually relessed to at . 13
swplication
Pulnt and coating [atire precass 402 Trichlarsathylens nole 2000 In/ten TCE in salnt Uncentrelled, basad s mdinewriang Judgonont 108
arplication wr testing sl
Palat and coating 1721 Isd wea 01 Iylenss (alned iseaers) 1330207 2000 Ih/ten nytena Inrginseriag judgeaent n
wellcation tensused
Palat and 2esting m Iylang sslvent 30014 Ivlenes (ainsd Lssawrs) 1330207 40.4 1/t xylene &
sanuf attura Consvned
Paint asplication Eatira protass 402 Rergwry MIVT 1318 16/ten of tontalned tncontrellind, based an angineering Judpsaent 113
”' L)
Palat apslitation Coating aosplication of 40200100 Ivienas {ained Lesaers}) 1330207 1740 18/ten nylone wsed Eutinated 13

selvent-based paints
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DEUSTRIAL PROCESY

Runlzipal wasta
Susmtt ) on

Manieipal mesta
cambuntian

Pavicipel westa
conbustion

Runicipal ssnte
toabustion

Punicipal wante
tonbustion

Municipal wants
conbuttion
Haphthalane production
Maphthalane production
Natwral pas combustion
Ratwrsl pos combrntion
Rateral pae cosbustion
Matwral soe cosbustion
Batwts]l soe combustion
Eatwrsl g0 combuntion

Matwrel sae Conbustion

Natwral pas coubwstion

495

1113

413

4133

CAS

IISSItN SOLMCE L CODE  POLLUTANT Lt ENISSIt PACTOR Tes AFTNDNCE

Rats burn weterwsl) 801001 Tetrschiorsdi banae-p-¢i on 1.2 & 1080 IW/ten foud Fmacity ¢ 600 toms/dey, WP comtrel =iy, sveral) 10

towbustar, ssall size new ing, tstal verate of seversl sowrte sverseey, ravge (o L.26

ovdal te Y age aediua | 10E-0 - §.2 u 1088 In/ten
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COMPARLSON OF EXISTING TRACE CLEMENT EMISSION FACTOR OATA

TADLE 6L VI RESULTS OF CURRENT STUDY OF OLL-FIRED [HOUSTRIAL
COMGUSTION SOURCES, py/) -
R w DA s.:{Ti a te_" ) T “'_R:si dual
oil-fired boilers ofl-fired boilcrs'_
Existing data xisting data
Current Current .

Element study Ref, 42 Ref. 43  study Ref, 42 Ref. 21 Ref] 28
Aluninum (A1) 170 15 250 177 156 g7 132
frsenic (As) 3.5 1.3 1.5 1.2 9.1 18 12 -
Bariuw (Ba) 1.2 8.4 16 3.3 9.5 29 31
Calciua (Ca) 75 845 450 229 780 320 1428
Cadniva (Cd) 1.3 2.5 1} 0.66 0.2 52 6.9
Cobalt (Co) 3.6 z.3 1.0 n 23 50 10
Cheomfue (Cr) 24 36 29 29 50 30 21 -
Copper {Cu) 37 205 160 10 93 G4 " 350 gnﬂ
- ~ —~ o 27 g A
fron (Fe) 363 545 140 83 arg a 453
Hercury (l'g) - 1.7 1.2 - 1.9 0.9 1.5
Potassium (K) 85 GO 230 261 213 717 392
Lithiuam (L7} 0.5 1:6 1.2 1.1 1.0 1.4 1.7
Magnosiun (Hg) - 42 40 210 z4 m 297 2384
Hickel {11} 255 132 230 728 804 964 433
Lead (I'b) 24 43 42 2 7 80 34
fnlinouy (SDL) _ . Y 5.7 - 21 10 25
Siticor (51) 735 173 — 8655 1610 400 595
Yanadium (V) 195 30 2.9 366 250 3656 714
Linc (Za) 42 40 110 33 46 29 66
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TABLE 52. COMPARISON OF TRACE ELEMENT EMISSICN FACTORS FOR DISTILLATE
OIL-FUELED GAS TURBINSS AKD DISTILLATE OIL ENGINES

Mean Emission Factor, pg/fd

Distillate Oil Fueled

Distillate O{1

Y Trace Element ~ Gas Turbine

Reciprocating Engine

Aluminum

Antimony

Arsenic
E4 Barium

BEC Beryllium

B Boron

" Bromine
‘Cadmium

= Calcium

- Chromium

" Cobalt

© Copper

-Tron

Lead
-Magnesium

' !‘hnganese

Hercury

.-Fblybdenum
1+ Nickel

‘ .. Phosphorus

" Potassium
Selenium
Silicon
Sodium
Tin
Yanadium

- Zinc

64
9.4
2.1
8.4
0.14

28
1.8
1.8

330

"20
3.9

66
12
2.2
14"
6.03
17
4.0
3.1
237
26
5.7
453
325
26
44
16
0.13
12.5
564
97
179
2.1
30
1625
9.1 .
0.95
178
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TABLE 4-1. SUMMARY OF TOXIC POLLUTANT EMISSION
FACTORS FOR OIL COMBUSTION?

 Emission Factor (1b/10-% Beu)

Pollutant Residual 011 Discillate Oil
Arsenic 19 . hl2
Beryllium 4.2 2.5
Cadmium 15.7 10.5
Chromium ) 21 48
cépper | 280 | 280
Lead 28¢ 8.9¢
Mercury 3.2 3.0
Manganese 26 14
Nickel - 1260 170
POM 8.4° , 22.5
Formaldehyde 405° : 405°

aAll emission factors are uncontrolled, and are applicable to oil-fired
boilers and furnaces in all combustion sectors unless otherwise noted.

bThls value.was calculated using all available residual oil data given
fn Table 4-35. If the upper end of the range of available daca is
excluded when calculating an average value (which could be used in chis
table), EEE average factor for POM from residual oil combusction becomes

4.1 1b/10™" BTU.
cApplicable to utilicy boilers ouly.
dApplicable to industrial, commercial, and residential boilers.

®The formaldehyde factors are based on very limited and relatively old
data. Consult Table 4-37 and accompanying discussion for more dectailed

information.
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B.1 NEW SOURCE PERFORMANCE STANDARDS
The NSPS regulations applicable to gas turbines apply to:
1. Electric utility stationary gas turbines with a heat input at peak
load of greater than 100 x 10% Btu/hr [40 CFR 60.332 (b)];
2. Stationary gas turbines with a heat input at peak load between 10
and 100 x 10° Btu/hr [40 CFR 60.332 (c)]; or
3. Stationary gas turbines with a manufacturer's rate base load at

ISO conditions of 30 MW or less [40 CFR 60,332 (d4)].

The electric utility stationary gas turbine provisions apply to stationary
gas turbines constructed for the purpose of supplying more than one-third
of their potential electric output capacity for sale to any utility power
distribution system [40 CFR 60.331 (q))}. The requirements for electric
utility stationary gas turbines are applicable to the proposed project and
are the most stringent provision of the NSPS. These requirements are

summarized in Table B-1 and were considered in the BACT analysis.

As noted from Table B-1, the NSPS NO, emission limit can be adjusted upward
to allow for fuel-bound nitrogen (FBN). For a fuel-bound nitrogen
concentration of 0.015 percent or less, no increase in the NSPS is
provided; for a fuel-bound nitrogen concentration of 0.06 percent, the NSPS

1s increased by 0.0024 percent or 24 parts per million (ppm).
The applicable NSPS for the duct burner is codified in 40 CFR Part 60

Subpart Dc. Table B-2 presents a summary of the NSPS limits. There are no

quantifiable emission limits for natural gas firing.

B-2
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Table B-1. Federal NSPS for Electric Utility Stationmary Gas Turbines

Pollutant Emission Limitation®
Nitrogen 0.0075 percent by volume (75 ppm) at
Oxides® 15 percent O, on a dry basis adjusted for

heat rate and fuel nitrogen

8 Applicable to electric utility gas turbines with a heat input at peak
load of greater than 100 x 10° Btu/hr.

P Standard is multiplied by 14.4/Y; where Y is the manufacturer's rated
heat rate in kilojoules per watt at rated load or actual measured heat
rate based on the lower heating value of fuel measured at actual peak
load; Y cannot be greater than 14.4. Standard is adjusted upward
(additive) by the percent of nitrogen in the fuel:

Fuel-bound nitrogen (percent by | Allowed Increase
weight) | NO, percent by
| volume
N<O.OL15. ... it 0
O0.015<N<0. L. .. it 0.04(N)
0.1<N<0.25, . . it 0.004+0.0067(N-0.1)
N>0.25. . . e 0.005

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

Source: 40 CFR 60 Subpart GG.
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Table B-2. Summary of KRSPS for Small Industrisl-Commercial-Institutional Steam Generating Units

Unit Size Annual Capacity

(heat input) Fuel Factor Emission Standard

PARTICULATE MATTER

30-100 MMBtu/hr

Coal; Coal w/other fusals

Wood; Wood w/other fuels
(except coal)

>901 on coal

<301 on coal

>30% on wood

<30% on wood

0.05 lb/MMBtu
0.10 1b/MMBtu

0.10 b/MMBtu
0.30 1b/MMBtu

0il No limitation No emission limit
OPACITY
30-100 MMBtu/hr All fuels No limitation 20X opacity
SULFUR DIOXIDE
>75 MMBtu/hr Coal >55% on coal 1.2 lb/MMBtu; 90X reduction
Coal <551 on coal 1.2 1b/MMBtu

Coal w/emerging S0, >55% on coal 6 1b/MMBtu; 501 reducticn

control technology

Coal in duct burner of No limitation 1.2 lb/MMBtu
combined ecycle system
0il No limitation 0.5 1b/MMBtu or 0.51 5 fuel
Coal refuse in fluidized No limitation 1.2 1b/MMBtu; B0Y reduction
bed combustor
30-75 MMBtu/hr Coal No limitation 1.2 1b/MMBtu
Coal w/emerging 50, No limitation 0.6 l1b/MMBtu
control technology
Coal in duct burner of No limitation D.6 lb/MMBtu
combined cycle system
0il No limitation 0.5 lb/MMBtu or 0.5 5 fuel
Coal refuse in fluidized No limitation 1.2 1b/MMBtu
bed combustor
Source: &40 CFR Part 60 Subpart Dc.
B-4
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B.2 BEST AVAILABLE CONTROL TECHNOLOGY
B.2.1 NITROGEN OXIDES

Advanced dry low-NO, combustion alone has increasingly been approved by
regulatory agencies as BACT and is technically feasible for the proposed
project. The available information suggests that SCR with dry low-NO,
combustor technology or with wet injection is also technically feasible,
Central Florida Power Limited Partmership believes that the advanced dry
low-NO, combustor is equivalent to the SCR technology and has several

important advantages.

B.2.1.1 Identification of NO, Control Technologies

NO, emissions from combustion of fossil fuels consist of thermal NO, and
fuel-bound NO,. Thermal NO, is formed from the reaction of oxygen and
nitrogen in the combustion air at combustion temperatures. Formation of
thermal NO, depends on the flame temperature, residence time, combustion
pressure, and air-to-fuel ratios in the primary combustion zone. The
design and operation of the combustion chamber dictates these conditions.
Fuel-bound NO, is created by the oxidation of volatilized nitrogen in the

fuel, Nitrogen content in the fuel is the primary factor in its formation.

Table B-3 presents a listing of the lowest achievable emission rates/best
available control technology (LAER/BACT) decisions made by state
environmental agencies and EPA regional offices for gas turbines. This
table was developed from the information contained in the LAER/BACT
clearinghouse documents (EPA, 1985b, 1986, 1987c, 1988c, 1989) and by
contacting state agencies, such as the California Air Control Board, the
South Coast Air Quality Management District, the New Jersey Department of
Environmental Protection, and the Rhode Island Department of Environmental

Management.

Historically, the most stringent NO, controls for GTs established as
LAER/BACT by state agencies were selective catalytic reduction (SCR) with

wet injection and wet injection alone. When SCR has been employed, wet
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Table B-3. Summary ¢f BACT Determinations for NOx from Gas-firsd Turbines {Page 1 of 3}
Date
of Unit/Process Capacity —_ M. Emigejon Limit Efticiensy
Company Naoe Stats Permit Description (Size} {1/ MBtu) (1b/hr) (TPY) {ppored basis) Control Method (1)
Lake Cogen FL Nov-91 Coxbined Cycle 120 MW - - -— 25 § 151 0, Staam Injection -
Pasco Cogen L Nov-51 Combined Cycls 120 M4 - - -- 23 4 151 O, Stess Injection -
Florida Power Corporstion FL Sap-91 Sjeple Cycle 552 MW - - -- 42 4 151 O, Dry Lew KO, Combustor -
Enrcn Louisana Enargy Co LA Aug=91 Gas Turbines (2) 78.2 MBtu/hr -- 6.3 - &0 ppov @ 131 O, Water Inject 0.67 1b/1lb 71.001
City of Lakeland FL Jul-91 Combined Cycle 120 M - -- - 25 ¢ 151 O, Dry Low RO, Combustor -
Sumas Enargy, Inc. WA Jun-%1 Gas Turbine B0 ¥ - - - & @ 151 O, SCR 90.00%
Florida P&L Co. (Martin) FlL Jun=%1 Combined Cycle 260 M == - - 25 4151 O, Dry Low NO, Combustor -
Cormonwealth Atlantic LTD Partn, VA Mar-91 Gas Turbine 1533 MBtu/hr -- 139 - 25 HZo Injection & Low RO, Comb, -
Commanwealth Atlantic LTD Partn. VA Mar-91 Gas Turbine 1400 MMAtu/hr - - 1032 42 Water Injection -
Florida P&L Co. {Ft. Lauderdala) FL Mar-71 Combined Cycls 860 MW - -- - 42 8 151 O, Stesm Injection -
Hardes Powar Station FL Dec-%0 Combined Cycle 650 MR -- - -- AZ 4 153X O, Wet Injectiom -
Salinas River Cogen CA Hov-90 Gas Turbins A2 M - 10 -— 6 & 151 Q, Dry Low RO, Comb. & SCR -
Sargent Canyon Cogen Co CA Nov=90 Gas Turbine 42 3 MWW -- 10 - ¢ 8§ 151 O, Dry Low FO, Comb. & SCR To-—
March Point Cogen WA Oct-90 Turbine 80 MW - el - 25 4 15X O, Massive Stesm Injection 80.00X
Las Vegaxs Cogen NV Oet-94 Turbine, Peaking 397 MMBtu/hr - == -- 10 pm Hater Injection & SCR -
Delmarva Powar Corporation DBE Sep-%0 Combined Cycls 450 M 0.10 -- - 25681510, Dry Low NQ, Combuster -
Doswall Limited Partnership VA May-90 Turbine 1,261 MMBtu/hr - - - 9 Dry Comb. to 25 ppa, SCR to 9 ppu -
Fulton Cogeneration Assoc, NY Jan-90 GE LM5000 500 MMEtu/hr - -- - 38 Water Injaction -
O'Brian Califortiia Cogen II CA Jan=90 Gas Turbine 4950 MW - 1146 - -- SCR -
Arrowhead Cogeneration T Dac-89 Gas Tuzbins 282.0 MMBtu/hr == - - 9 § 153 O,, 1H Avg Water Injection & SCR a0.001
Richmond Powsr Interprise FPartn. VA Dec-8% Gas Turbine 1,163.5 MMBtu/hr -- - -- 8.2 A 15% O, Steam Ini. & SCR -
JMC Selkirk, Ine. nY Hov=-89 GE Frema 7 80 M4 - -- -- 25 ppm Steam Injection -
?: Badger Creek Limited CA Oct-89 GT-Cogen 457.8 MBtu/hr 0.013% b - - Steam Injaction & SCR -
=} Capitol District NRG Ctr T Ocr-89 Gas Turbine 738, 8 MBtu/br -- -- - 42 @ 131 ¢, Stesm Injection --
City of Anaheim GT Prej. Ca Sep-89 Gas Turbine 442 MBtu/hr -- 3.75 -- - Stean Injectisn & SCR 69.60%
Panda-Rosemary Corp. HC Sep-3% GE Frame & 499 MMBtu/hr .17 a3 - - Water Injecticn -
Kamins Syracuse Cogen Y Sep-09 Turbine 7% ¥ - - - 35 prm Watsr Injection -
Cimarron Chemical Co. fes) Aug-89 Turbines (2) 271.0 MMBtu/hr - -= -~ 63 ppv 6 131 G, Stesm Injection -
Tropicana Producta, Ine. FL May-89 Gas Turbine 45,40 MW -- - - 41 8 153 0O, Stean Injection -
Empire Ensrgy - Niagara Cogen NY May-89 GE Frame 6 {3} 1,248 MMBtu/hr - -- - 42 ppm Stean Injection -
Megan-Racine Amsoc, HY Mar-29 GE 1M 5000 430 MMBtu/hr - -- - A2 ppm Water Injection -
Potomac Elsctric Pewsr Company ¥D Mar-89 Combined Cyels 260 MM - - - 42 4 131 O, Stean Injsction =
Indec/Oawego Hill Cogen Y Feb-89 GE Frams & A0 MW - -- —-— 42 B 152 O, Watsr Injection -
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Tabla B-3. Swumaty of BACT Daterninations for KOx from Gas-fired Tucrhines (Page 1 of 1)
Date
of Unit/Process Capacity NO, Emipeion Linmit Efficiency

Company Name State Permit Peseription - (Site) (1b/MBtu) (lb/hr) (TFY) (ppavd basis) Centrol Mathod (4}
Pawtucket Fower RI Jan-09 Turbine 58 MW - - - 7415%0, SCR -
L&) Energy Systsm Cogen n Jan-89 GE LM 3000 A MH - -- - Al Stesn Injaction .-
Mojeve Cogen CA Jan-89 Turbine 490 MBtu/hr 0.031 - - - - =
Ocesn State Fower RI Jan=-89 Ceoghine Cycle 500 MW -- - - * 01510, Hater Injectien & BCR -
Hojave Cogen CA Dec-28 Turbine 45 Md - - - 10 prm Steam Injection & BCR -
Champion International AL Nov-88 Gas Turbins M == - -- - 42 @ 13X O Steam Injection 70.00%
Indeck-Yerks Enargy Services n Nov-48 GE Frame & 40 MW - - et 42 4 151 O, Stesn Injection -
Long Island Lighting Co xt Nov-85 Peaking Units (3) 75 MW -- == - 55 ppo Water Injection -
Amtrak PA Oct-88 Turbine (2) 20 MW == -- - 41§ 151 0, B0 Injaction -
Mobile 011 CA Sep-88 Turbine (2) 81,40 MMBtu/hr 0,047 1.78 - - Watsr Inj. & ECR -
Kmnine South Glens Falla n Sep-02 GE Freme 6 AD MA - - - 4 ppa Steam Injection -
Orlando Utilities FL Sep-88 Gas Turbine (2} 35 == - -- 42 @ 151 ©, Stesam Injection -
Dalmarve Powsr Corporation bE Aug-88 Turbine (2) 200 MW - - - 42 pro Low BO, Burners & Water Inj. -
Q'Brien Cogen cT Aug-88 Gas Turbine (2) 49%.% Mfdtu/hr - - - 3% § 151 Q, Hater Injection -
Kamine Carthage RY Jul-88 GE Frame 6 &0 MW - - -= 42 ppm Stesn Injection -
ADA Cogenerstion MI Jun=88 Turbine 245.0 MBLu/hr - - -- 42 § 15X O,, 1H Avg H20 Injection £9.001
CCF=1 Jafferson Staticn CT May-28 Gas Turbines (2) 1190 MMBRtu/hr -- - - 36 8153 0, HWater Injection -
Marck Sharp & Pohme PA May-08 Turbine 310 MBTU/ hr - = - 42 @ 131 0, Stean Injection -
Virginia Power VA Apr-&8 GE Turbine 1,875 HMBTU/ hr == 490 42 @ 151 0, Stem Injection --
TBG/Grumman Y Mar-38 Gas Turbine 16 M 0.2 -- -— 75 pra B0 Inj. & Combustion Controls -
Combined Enerzy Rescurces CA Feb-88 Gas Turbins 25.98 MM - 199,0 - -- HO Injaction & ECR 81.00%
Texen Gas Tranamission Corp. 44 Fah-88 Gas Turbine 14300 HP - - - - FO, 0.015 I by Volume -

w Midland Cogsneration Venture MI Feb-88 Turbines (12) 9842 MBTU/hr - - - A2 § 15 O, Stesm Injection -

' Midway-Sunset Cogen CA Jan-88 GE Freme 7 (3) 75 M - 85 - - Water Inj. & Quiet Combustion -

= Dosmtown Cogenstation Asaoc, LA Aug-87 Gas Turbine 71.9 MMBtu/he - - - 42 @ 151 ©Q, Watar Injection -
BAF Eviexgy CA Jul-87 Turbine, Generator 887.2 MOATU/ hr - 0.1 -= 9 ppm 6§ 151 O, Stean Injestion & SCR 80,001
AZXS Placerita, Inec. CA Jul-87 Turbine 530 MMBTU/hr - 14,2 - 98151 0, St./F Ratio 2.2:1 & SCR -
AES Placerita, Inc. CA Jul-87 Gas Turbine 530 - 12,0 -- 81520 St./F Ratio 2.2:1 & SCR -
Simpsen Paper Co. CA Jun-87 Gas Turbine 49.50 MW - 9.71 - 6 8 15 O Steam Injectlon & SCR -
Fowsr Development Co. CA Jun-87 Gas Turbine 4y MMBTU/H - 1.5 - 981520, B0 Injection & SCR -—
San Joaquin Cogen Limited CA Jun-87 Gas Turbine AB.6 MA - 10.4 - 69 131 0, 8,0 Injection & BCR 76,001
Cogan Technologles N Jun=87 GE Frame & (3) 40 MH - - - .6 8 13x O, #0 Injection & SCR ¥3.00%
Trunkline LNG 1a Hay-07 Gas Turbine 147,102 SCF/hr - 59 - - -
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Table B-1. SBumary of MACT Detsrminstions for ROx froem Gas-fired Turbines (Page 3 of 3)
Date
of Unit/Froceas Capacity FO, Emigsion Limit Efficiency

Comparny Name State Permit Description ($1ze) (1b/MMBtu)  (lb/hr) (IFY) (pporvd basis} Control Method )
Pacific Gas Tranmmission R Hay-287 Gas Turbine 14,000 BP == 50.3 - 154 Combuation Cotitrel -
Anhsuser=-Buach FL Apr-87 Gas Turbine #5.7 MBTU/hr .10 -- - - = -
Alusks Elect, Gen. & Trana, AX Har-87 Gas Turbine B0 MH - -- == 13§ 151 0, B0 Injecticen -
Sycamors Cogen CA Har-87 Gas Turbine 75 M - - - - - -
U.5. Borax & Cheaical Corp. cA Fab-87 Gas Turbine A5 MW -- A0 - 25 ppm @ 153 0, Proper Combust.. Techniquas -
Sierra LTD. CA Fab-87 GE Gas Turbine 11.34 MCF/D 0.016 404 - - Steam Injection & SCR 95,862
Midway-Sunsst Project CA Jan-8} Gas Turbines (J) 973 WBTU/hr -- 113 .4 -- 16,31 pyenv B0 Injection 73.001
City of Sants Clara CA Jan-8&7 Gas Turbine -- -- -- -- AZ € 151 0, Watsr Injaction -
Q'Brien NRG Systema/Merchants Refrig CA Dac-86 Gas Turbine 359.5 mMBtu/hr -- 30.3 == 13 8 13r 0o, Hater Injection & SCR --
California Dept. of Corr. CA Dec-8B6 Gas Turbine 5.1 MM - - -- 30 8 151 O, 1:1 0 Injection “-
Double 'C* Limited CA Nav-86 Gas Turkina 25 MW b 8,08 -- == B0 Inj. & Selected Catalytic Red. --
¥orn Front Limited CA Kav-86 Gas Turbine (2) 50 M9 - 8,08 - .59 151 0, Watar Injection & S5CR 95,801
PGLE, Statien T CaA Aug-86 GE LM3000 3%6 MMBTU/hr = 63 - 23 ppm @ 15X O, Stean Injection € SL/F Retico of 1.7/1 ¥5.002
Wichita Falls E. I., I. ™ Jun =26 Gas Turbine 20 Mo - - (1.1 - Stesm Injection --
Formcsa Plastic Corp. he d May-56 GE M5 6001 304 M L - 640 -- Steam Injection -
Kern Energy Corp. CA Apt-26 Gas Turbine 8.8 MLTF/D 0,023 8,29 -- == Steam Inj., Low RO, Config. & SCR a7.001
Monarch Cogen CA Apr-86 Combined Cycle 92.20 MMBtu/hr -- B.02 - 22 § 131 O, SCR --
Moran Powsr, Inc. CA Apr-86 Gas Turbinae 4.0 MCE/D 0.02 8.29 - -- Stean Inj., Low NO, Comfig. & SCR 37.00%
Southesst Energy, Inc. CA Apr-86 Gas Turbine 8.0 MCF/D 7.023 8.29 - - Steam Inj,, Low NO, Config, & SCR 87,001
Hestern Power System, Inc CA Har-46 GE Gas Turbine 26.5 MW -- -- - 9 @ 131 0Q HO Injection & SCR a0.00%
AES Placeritas, Inc, CA Maz-86 Turbine 319 MMBTU/ hr -- 26.2 - re1xo B,0 Injection & SCR -
OLS Energy CA Jan~-86 GE Gas Turbine 256 MBI/ hr - - - 9 & 1531 0, B0 Injection & Scrubber 80.00%

9 Union Cogeneratiom CA Jan-86 Gas Turbine 16 MW - - == 25 8 151 O, B0 Injection & Bcrubbar -

[l

=]
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injection is used initially to reduce NO, emissions. However, advanced dry
low-NO, technology has only recently been developed and made available for
gas turbines. SCR is a post-combustion control, while advanced dry low-NO,

combustors minimize the formation of NO, in the combustion process.

SCR has been installed or permitted in about 132 projects. The majority of
these projects (more than 90 percent) are cogeneration facilities with
capacities of 50 MW or less. About 83 percent (i.e., 109) of the projects
have been in California. Of these 109 projects that have either installed
SCR or have been permitted with SCR, 43 percent have been in the Southern
California NO, nonattainment area where SCR was required not as BACT but as
LAER, a more stringent requirement. LAER is distinctly different from BACT
in that there is no consideration of economic, energy, or environmental
impacts; if a control technology has previously been installed, it must be
required as LAER. LAER is defined as follows:

Lowest achievable emission rate means, for any source, the more
stringent rate of emissions based on the following: (i) The most
stringent emissions limitation which is contained in the
implementation plan of any State of such class or category of
stationary source, unless the owner or operator of the proposed
stationary source demonstrates that such limitations are not
achievable; or (ii) The most stringent emissions limitation which is
achieved in practice by such class or category of stationary source.
This limitation, when applied to a modification, means the lowest
achievable emissions rate for the new or modified emissions units
within the stationary source. In no event shall the application of
this term permit a proposed new modified stationary source to emit any
pollutant in excess of the amount allowable under applicable new
source standards of performance (40 CFR 51, Appendix S.II, A.18).

As noted previously, there are distinct regulatory and policy differences

between LAER and BACT.

All the projects in California have natural gas as the primary fuel, and
only 15 of the SCR applications in California have distillate fuel as

backup.

The remaining projects with SCR (i.e., 23 projects) are located in the

eastern United States. These projects are located in Vermont,

B-9
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Massachusetts, Connecticut, New Jersey, New York, Rhode Island, and
Virginia. A majority of these projects are cogenerators or independent
power producers. The size of these projects ranges from 22 MW to 450 MW,
with 87 percent less than 100 MW in size. While almost all of the
facilities have distillate oil as backup fuel, distillate oil generally is

restricted by permit to 1,000 hours or less per GT.

Reported and permitted NO, removal efficiencies of SCR range from 40 to

80 percent. The most stringent emission limiting standards associated with
SCR are approximately 9 ppm for natural gas firing. However, two
facilities have reported emission limits of about 4.5 ppm., These emission
limits were clearly determined to be LAER on GTs using water injection with
uncontrolled NO, levels below 42 ppm. SCR has not been installed or

permitted on simple cycle GTs.

Wet injection has been the primary method of reducing NO, emissions from
GTs. This method of control was first mandated by the NSPS to reduce RO,
levels to 75 parts per million by volume, dry (ppmvd) (corrected to

15 percent O, and heat rate). Development of improved wet injection
combustors reduced NO, concentrations to 25 ppmvd (corrected to 15 percent
0;) when burning natural gas. More recently, GT manufacturers have
developed dry low-NO, combustors that can reduce NO, concentrations to

25 ppmvd (corrected to 15 percent 0;) when firing natural gas.

In Florida, a majority of the most recent PSD permits and BACT
determinations for gas turbines have required either wet injection or dry
low-NO, technology for NO, control. The emission limits included in these
permits and BACT determinations are 25 ppm (corrected to 15 percent 0, dry

conditions) for natural-gas firing.

B.2.1.,2 Technology Description and Feasibility

Wet Injection--The injection of water or steam in the combustion zone of
GTs reduces the flame temperature with a corresponding decrease of NO,

emissions. The amount of NO, reduction possible depends on the combustor

B-10
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design and the water-to-fuel ratio employed. An increase in the water-to-
fuel ratio will cause a concomitant decrease in NO, emissions until flame
instability occurs. At this point, operation of the GT becomes inefficient
and unreliable, and significant increases in products of incomplete

combustion will occur (i.e., CO and VOC emissions).

Dry Low-NO, Combustor--In the past several years, GT manufacturers have

offered and installed machines with dry low-NO, combustors. These
combustors, which are offered on conventional machines manufactured by GE,
Kraftwork Union, and ABB, can achieve NO, concentrations of 25 ppmvd or
less when firing natural gas. GE and Westinghouse have offered dry low-NO,
combustors on advanced heavy-duty industrial machines. Thermal NO,
formation is inhibited by using combustion techniques where the natural gas
and combustion air are premixed before ignition. For the GT being
considered for the project, the combustion chamber design includes the use
of dry low-NO, combustor technology. The NO, emission level guaranteed by
the proposed vendors for the project is 25 ppmvd (corrected to 15 percent

0,) when firing natural gas.

Selective Catalytic Reduction (SCR)--SCR uses ammonia (NH;) to react with

NO, in the gas stream in the presence of a catalyst. NH;, which is diluted
with air to about 5 percent by volume, is introduced into the gas stream at
reaction temperatures between 600°F and 750°F. The reactions are as
follows:

4NH; + 4NO + O, = 4N, + 6H,0

4NH; + 2NC, + 0, = 3N, + 6H,0

SCR operating experience, as applied to gas turbines, consists primarily of
baseload natural-gas-fired installations either of cogeneration or combined
cycle configuration; no simple cycle facilities have SCR. Exhaust gas
temperatures of simple cycle GTs generally are in the range of 1,000°F,
which exceeds the optimum range for SCR. All current SCR applications have

the catalyst placed in the HRSG to achieve proper reaction conditions.
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This allows a relatively constant temperature for the reaction of NH; and

NO, on the catalyst surface.

The use of SCR has been limited to facilities that burn natural gas or
small amounts of fuel oil since SCR catalysts are contaminated by sulfur-
containing fuels (i.e., fuel oil). For most fuel-oil-burning facilities,
catalyst operation is discontinued, or the exhaust bypasses the SCR system.
While the operating experience has not been extensive, certain cost,
technical, and environmental considerations have surfaced. These

considerations are summarized in Table B-4.

As presented in Table B-4, ammonium salts {ammonium sulfate and bisulfate)
are formed by the reaction of NH; and sulfur combustion products. Ammonium
bisulfate can be corrosive and could cause damage to the HRSG surfaces that
follow the catalyst, as well as to the stack. Corrosion protection for
these areas would be required. Ammonium sulfate is emitted as particulate
matter. While the formation of ammonium salts is primarily associated with
oil firing, sulfur combustion products from natural gas also could form

small amounts of ammonium salts.

Zeolite catalysts, which are reported to be capablé of operating in
temperature ranges from 600°F to 950°F, have been available commercially
only recently. Their application with SCR primarily has been limited to
internal combustion engines. Optimum performance of an SCR system using a
zeolite catalyst is reported to range from about 800°F to 900°F. At
temperatures of 1,000°F and above, the zeolite catalyst will be irreparably
damaged. Therefore, application of an SCR system using a zeolite catalyst
on a simple cycle operation is technically infeasible without exhaust gas
cooling. Moreover, since zeolite catalysts have not been operated
continuously in combustion exhausts greater than 900°F, the cooling system
would have to reduce turbine exhaust temperatures about 200°F (i.e., to

around 800°F).

B-12
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Table B-4. Cost, Technical, and Environmental Considerations of SCR Used
on Combustion Turbines (Page 1 of 2)

Consideration

Description

COST:

Catalyst Replacement

Ammonia

Space Requirements

Backup Equipment

Catalyst Back Pressure
Heat Rate Reduction

Electriecal

TECHNICAL:

Ammonia Flow
Distribution

Temperature

Catalyst life varies depending on the
application. Cost ranges from 20 to

40 percent of total capital cost and is
the dominant annual cost factor.

Ratio of at least 1:1 NH; to NO,
generally needed to obtain high removal
efficiencies. Special storage and
handling equipment required.

For new installations, space in the
catalyst is needed for replacement
layers. Additional space is also
required for catalyst maintenance and
replacement.

Reliability requirements necessitate
redundant systems, such as ammonia
control and vaporization equipment.

Addition of catalyst creates
backpressure on the turbine, which
reduces overall heat rate.

Additional usage of energy to operate
ammonia pumps and dilution fans.

NH; must be uniformly distributed in
the exhaust stream to assure optimum
mixing with NO, before to reaching the
catalyst,

The narrow temperature range that SCR
systems operate within (i.e., about
100°F) must be maintained even during
load changes. Operational problems
could occur if this range is not
maintained. HRSG duct firing requires
careful monitoring.
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Table B-4. Cost, Technical, and Envirommental Considerations of SCR Used
on Combustion Turbines (Page 2 of 2)

Consideration Description

Ammonia Control Quantity of NH; introduced must be
o carefully controlled. With too little
NH,, the desired control efficiency is
not reached; with too much NH;, NH,
emissions (referred to as slip) occur.

Flow Control The velocity through the catalyst must
be within a range to assure
satisfactory residence time.

ENVIRONMENTAL:

Ammonia Slip NH; slip (NH, that passes unreacted
through the catalyst and into the
atmosphere) can occur if 1) too much
ammonia is added, 2) the flow
distribution is not uniform, 3) the
velocity is not within the optimum
range, or 4) the proper temperature is
not maintained.

Ammonium Salts Ammonium salts (ammonium sulfate and
bisulfate) can lead to increased
corrosion. These salts can occur when
firing natural gas. These compounds
are emitted as particulates.

Ammonia Transportation Storage and handling of anhydrous

and Storage ammonia produces additional
environmental risks. Appropriate
controls and contingency plans in the
event of a release is required.
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NO,OUT Process--The NO,OUT process originated from the initial research by

the Electric Power Research Institute (EPRI) in 1976 on the use of urea to
reduce NO,. EPRI licensed the proprietary process to Fuel Tech, Ine., for
commercialization. In the NO,QUT process, aqueous urea is injected into
the flue gas stream ideally within a temperature range of 1,600°F to

1,900°F. In the presence of oxygen, the following reaction results:
CO(NHy), + 2NO + 1/2 0y --> 2N, + CO, + 2H,0

The amount of urea required is most cost-effective when the treatment rate
is 0.5 to 2 moles of urea per mole of NO,. In addition to the original
EPRI urea patents, Fuel Tech claims to have a number of proprietary
catalysts capable of expanding the effective temperature range of the
reaction to between 1,600°F and 1,950°F. Advantages of the system are as
follows:

1. Low capital and operating costs as a result of use of urea

injection, and
2. The proprietary catalysts used are nontoxic and nonhazardous, thus

eliminating potential disposal problems.

Disadvantages of the system are as follows:
1. Formation of ammonia from excess urea treatment rates and/or
improper use of reagent catalysts, and
2. Sulfur trioxide (S80,;), if present, will react with ammonia created
from the urea to form ammonium bisulfate, potentially plugging the

cold end equipment downstream.

Commercial application of the NO,OUT system is limited to three reported
cases:
1. Trial demonstration on a 62.5-ton-per-hour (TPH) stoker-fired wood
waste boiler with 60 to 65 percent NO, reduction,
2. A 600 x 10° Btu CO boiler with 60 to 70 percent NO, reduction, and

3. A 75-MW pulverized coal-fired unit with 65 percent NO, reduction.

B-15
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The NO,0UT system has not been demonstrated on any combustion turbine/HRSG

unit.

The NO,OUT process is not technically feasible for the proposed project
because of the'high application temperature of 1,600°F to 1,950°F. The
maximum exhaust gas temperature of the GT is about 1,000°F. Raising the
exhaust temperature the required amount essentially would require
installation of a heater. This would be economically prohibitive and would
result in an increase in fuel consumption, an increase in the volume of
gases that must be treated by the control system, and an increase in

uncontrolled air emissions, including NO,.

Thermal DeNO,--Thermal DeNO, is Exxon Research and Engineering Company’'s
patented process for NO, reduction. The process is a high temperature
selective noncatalytic reduction (SNCR) of NO, using ammonia as the
reducing agent. Thermal DeNO, requires the exhaust gas temperature to be
above 1,800°F. However, use of ammonia plus hydrogen lowers the
temperature requirement to about 1,000°F. For some applications, this must
be achieved by additional firing in the exhaust stream before ammonia

injection,

The only known commercial applications of Thermal DeNO, are on heavy
industrial boilers, large furnaces, and incinerators that consistently
produce exhaust gas temperatures above 1,800°F. There are no known
applications on or experience with GTs. Temperatures of 1,800°F require
alloy materials constructed with very large piping and components since the
exhaust gas volume would be increased by several times. As with the NO,0UT
process, high capital, operating, and maintenance costs are expected
because of construction-specified material, an additional duct burner
system, and fuel consumption. Uncontrolled emissions would increase

because of the additional fuel burning.

Thus, the Thermal DeKO, process will not be considered for the proposed

project since its high application temperature makes it technically
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infeasible. The maximum exhaust gas temperature of a combustion turbine is
typically about 1,000°F; the cost to raise the exhaust gas to such a high

temperature is prohibitively expensive,

Nonselective Catalytic Reduction--Certain manufacturers, such as Engelhard,

market a nonselective catalytic reduction system (NSCR) for NO, control on
reciprocating engines. The NSCR process requires a low oxygen content in
the exhaust gas stream and high temperature (700°F to 1,400°F) in order to
be effective. GTs have the required temperature but also have high oxygen
levels {(greater than 12 percent) and, therefore, cannot use the NSCR
process. As a result, NSCR is not a technically feasible add-on NO,

control device for GTs.

Control Technologies for Duct Firing--The proposed control technology for
duct firing in the HRSG will be the use of combustion controls that will

limit the emissions to 0.1 1b/10° Btu heat input.

The applicable NSPS for the secondary HRSG are the standards promulgated
for industrial-commercial-institutional steam generating units contained in
40 CFR Part 60 Subpart Db, These NSPS, for steam generators with a heat
input greater than 100x10° Btu/hr, limit NO, emissions from natural gas
firing to 0.2 1lb NO, per 10° Btu heat input. BACT emission limits for duct
burners located in HRSGs associated with combined cycle power plants are

typically 0.1 1b NO, per 10°® Btu heat input.

Technplogy Determination--A technical evaluation of other tail gas controls
(i.e., NO,OUT, Thermal DeNO,, and NSCR) indicates that these processes have
not been applied to GT/HRSG and are technically infeasible for the project

because of process constraints (e.g., temperature).

For the BACT analysis, the advanced dry low-NO, combustor alone can achieve
25 ppm (corrected) and the SCR with dry low-NO, combustor is capable of
achieving a NO, emission level of 9 ppm when firing natural gas (corrected

to 15 percent 0, dry conditions). When firing oil, the emissions with SCR
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and wet injection would be about 15 ppm (corrected), whereas emissions with
SCR and wet injection would be about 15 ppm (corrected), whereas emissions
with wet injection alone would be 42 ppm (corrected). However, the SCR has

an associated ammonia slip (i.e., 10 ppm).

B.2.1.3 SCR Cost Estimates

Tables B-5 and B-6 present the total capital and annualized cost for SCR,

respectively.

B.2.2 CARBON MONOXIDE

B.2.2.1 Identification of CO _Control Technologies

CO emissions are a result of incomplete or partial combustion of fossil
fuel. Combustion design and catalytic oxidation are the control
alternatives that are viable for the project. Table B-7 presents a listing
of LAER/BACT decisions for CO emissions from combustion turbines.
Combustion design is the more common control technique used in GTs.
Sufficient time, temperature, and turbulence is required within the
combustion zone to maximize combustion efficiency and minimize the
emissions of CO. Combustion efficiency is dependent upon combustor design.
For the GTs being evaluated, CO emissions will not exceed 15 ppmvd,
corrected to dry conditions when firing natural gas under full load

conditions and 50 ppmvd when firing distillate oil.

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. These installations
have been required to use LAER technology and typically have CO limits in

the 10 ppm range (corrected to dry conditions),

For duct firing, the specific burner design to control NO, emissions has
commonly established the ability of the burner to meet GO limits. Recent
BACT decisions for duct firing have ranged from 0.14 1b/10® Btu for

Tropicana Products, Inc. to 0.2 1b/10° Btu for the Lake and Pasco Cogen
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Table B-5. Direct and Indirect Capital Cost for Selective Catalytic Reduction

(SCR) (Page 1 of 4)

Estimated Basis for
Cost Component Cost (%) Cost Estimate

Direct Capital Costs

SCR Associated Equipment 725,000 Developed from manufacturer
budget quotations®

Ammonia Storage Tank 250,000 Developed from manufacturer
budget quotations®

HRSG Modification 440,000 Developed from manufacturer
budget quotations®

Indirect Capital Costs

Installation and Foundation

{Includes Contractor Fee) 1,298,300 45% of SCR associated
equipment and catalystd

Engineering, Erection Supervision,

Startup, and O&M Training 487,300 10X SCR equipment and
catalyst with contingency,
ammonia storage tank, HRSG
costs, installation labor.®

Project Support 268,000 5% SCR equipment and
catalyst with contingency,
ammonia storage tank, HRSG
engineering costs, and
installation labor.f

Ammonia Emergency Prepardness

Program 20,300 Engineering estimate

Liability Insurance 26,800 0.5% SCR equipment and
catalyst with contingency,
ammonia storage tank, HRSG
engineering costs and
installation labor.

Interest During Construction 851,300 15% of all direct and
indirect capital costs,
including catalyst cost®

Contingency 929,800 25% of all capital costs®

Total Capital Costs 5,296,800 Sum of all capital costs
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Table B-5. Direct and Indirect Capital Cost for Selective Catalytic Reduction
(SCR) (Page 2 of 4)

Estimated Basis for
Cost Component Cost (§) Cost Estimate
Annualized Capital Costs 622,200 Capital recovery of 10X
over 20 years, 11.74% per
year?!

Recurring Capital Costs
SCR Catalyst (Materials
and Labor) 2,160,000 Developed from manufacturer
budget quotationsd

Contingency 540,000 25% of recurring capital
costsk

Total Recurring Capital Costs 2,700,000 Sum of recurring capital
costs

Annualized Recurring Capital

Costs 1,085,700 Capital recovery of 10%
over 3 years, 40.21% per
year!

Note: HRSC = heat recovery steam generators.

SCR = selective catalytic reduction.
Footnotes for Table BR-5
Note: All calculations rounded to nearest 100.

a. Developed from various vendor data as an algorithim to account for
mass flow (lb/hr) through HRSG.

The SCR associated cost is made up of 2 factors:

1. Catalyst Housing, vaporizer, and HRSG wash system is
$100.7 per 1,000 lb/hr mass flow at normal operating
conditions (i.e., ~3,600,000 1lb/hr).
$100.7 x 3,600 10° 1b/hr = $362,500

2. Control system costs = $362,500

Total is $725,000
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Table B-5. Direct and Indirect Capital Cost for Selective Catalytic Reduction
(SCR) (Page 3 of 4)

Footnotes for Table B-5 (continued)

b.

Ammonia tank size is based on SCR size as follows:
$69.45/1,000 1b mass flow x 3,600 x 10° 1lb/hr = $250,000

HRSG modifications based on mass flow at $122.2 per 1,000 1b mass
flow.

$122.22/10% 1b x 3,600 x 10® lb/hr = $440,000

From EPA QOAQPS cost control manual

($725,000 + $2,160,000) x 0.45 = $1,298,300

From EPA 0QAQPS cost control manual

($725,600 + $250,000 + $2,160,000 + $440,000 + $1,298,300) x 0.10
= $487,300

Engineering estimate; same as engineering costs except use 0.005.

From OAQPS cost control manual and engineering estimate.
0.15 x ($725,000 + $250,000 + $440,000 + $1,298,300 + $487,300
+ $268,000 + $20,300 + $26,800 + $2,160,000) = $851,300
From EPA OAQPS cost control manual and engineering estimate
0.20 x ($725,000 + $250,000 + $440,000 + $1,298,300 + $487,300
+ $268,000 + $20,300 + $26,800 + $851,300) - (0.25 x 0.30
x $2,160,000)
= $929,800; note that the (0.25 x 0.30 x $2,160,000)
removes contingency for catalyst.

OAQPS cost control manual; standard statistical tables for 10%
interest over 20 years

$5,296,800 x 0.1174 = $622,200
Developed from manufacturer data at $0.6/1b mass flow:

$0.6 x 3,600,000 = $2,160,000
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Table B-5. Direct and Indirect Capital Cost for Selective Catalytic Reduction
{SCR) (Page 4 of 4)

Footnotes for Table B-5 (continued)
k. Same rationale as h:
0.25 x $2,160,000 = $622,200
1. Manufacturer guarantees of 3 years life or catalyst. Used OAQPS
cost control manual interest of 10 percent over 3 years

(40.21 percent per year):

0.4021 x $2,700,000 = §1,085,700
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Table B-6. Annualized Cost for Selective Catalytic Reduction (SCR)
(Page 1 of 4)
Estimated Basis for
Cost Component Cost (§) Cost Estimate
Direct Annual Costs
Operating Personnel 31,200 16 hours/week @ $25/hour®
Ammonia 51,500 $300/ton; NH;:NO, = 1:1 volume®
Accident/Emergency Response Plan 8,100 Consultant estimate, 80
hours/year @ $75/hour plus
expenses @ 35% labor®
Inventory Cost 84,600 Capital recovery (11.74%/year)
for 1/3 of catalyst cost?
Catalyst Disposal Cost 100,000 Engineering estimate*
Contingency 83,100 25% of indirect costs'
Energy Costs
Electrical 35,000 80 kWh/hr; $0.05/kWht
Heat Rate Penalty 321,900 4" back pressure, heat rate
reduction of 0.5%, energy loss
at $0.05/kWh*
MW Loss Penalty 432,000 207 MW lost for 3 days; lost
‘ capacity @ $0.05/kW; cost of
natural gas @ $3/MMBtu
subtracted
Fuel Escalation Costs 162,300 Real cost increase of fuel J
Contingency 129,800 25% of energy costs; excludes
fuel escalation®
Total Direct Annual Costs 1,439,500 Sum of all direct annual costs
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Table B-6. Annualized Cost for Selective Catalytic Reduction (SCR)
(Page 2 of 4)

Estimated Basis for
Cost Component Cost ($) Cost Estimate

Indirect Annual Costs

Overhead 57,100 60% of ammonia and 115% of O&M
labor, and 15% of O&M labor
(OAQPS Cost Control Manual)!

Property Taxes and Insurance 159,900 2% of total capital costs®

Annualized Capital Costs 622,200 Capital recovery of 10% over
20 years, 11.74% per year
(from Table B-5)

Recurring Capital Costs 1,085,700 Capital recovery of 10% over 3
years, 40.21% per year (from
Table B-5)

Total Indirect Annual Costs 1,924,900 Sum of all indirect annual
costs

Total Annual Costs 3,364,400 Total annualized cost®

Cost Effectiveness (§/ton NO,) 7,370 Total annual costs divided by

tons NO, removed®

Note: All calculations rounded to the nearest $100.

= kilowatt.

kilowatt-hour.

= kilowatt-hour per hour.

million British thermal units.
ammonia.

nitrogen oxides.

operation and maintenance.
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Annualized Cost for Selective Catalytic Reduction (SCR)
(Page 3 of 4)

Footnotes for Table B-6

Note: all calculations rounded to nearest 100

a.

Engineering Estimate:

24 hours/week x 52 weeks/year x $25/hour = $§31,200

Delivered cost of ammonia at $300/ton

464 TPY removed x $300 x 17/46 (molecular weight of ammonia to NO,)
= 51,500

80 hours/yr x $75 x 1.35 = §8,100

Required to purchase and store 1/3 of a catalyst for replacement or
required.

$2,160,000 x 0.1174 (20 years @ 10 percent) + 3 = $84,600
Estimated as $27.77/1,000 1b mass flow; based on catalyst volume.
$27.77 x 3,600 (1,000 1lb mass flow) = $100,000

OAQPS cost control manual background documents

0.25 x ($31,200 + $51,500 + $8,100 + $84,600 + $100,000) = $83,100

80 kWh/hr from SCR manufacturer; $0.05/kWh is cost of estimated
energy:

80 kWh/hxr x $8,760 hr/yr x $0.08/kWh = $35,000

4" back pressure from SCR manufacturer; 0.8 percent energy loses
from general CT performance curver; 147 MW power rating at ISO
(59°F) conditions.

147 MW x 0.005 x 8,760 hrs/yr x 1,000 kW/mw x $0.05/kWh = $321,900

3 days required to change catalyst or maintenance; saving in gas
usage subtracted

207 MW x 3 days x 24 hours x $0.05/kWh x 1,000 mwh - (1,450 x 10°
Btu/hr

x 3 days x 24 hours x $3/10° Bru) = $432,000
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Annualized Cost for Selective Catalytic Reduction (SCR)
(Page 4 of 4)

Footnotes for

i.

Table B-6 (continued)

Escalation of fuel costs over inflation; 3 percent over 20 years;
factor calculated as 0.454565; applies to electrical and heat rate
costs only:

0.454565 x ($35,000 + $321,900) = $162,300

OAQPS cost control manual background documents

0.25 x (§35,000 + $321,900 + $162,300) = $129,800

0.6 ($51,500 + 1.15 x $31,200) + 0.15 x $31,200 = $57,100

From OAQPS cost control manual

0.02 x ($5,296,800 + $2,700,000) = $159,900

Total direct annual costs plus total indirect annual costs:
$1,439,500 + $1,924,900 = $3,364,400

Cost effectiveness is total annual costs divided by the tons
removed (702.11 tons/yr x 0.65 = 456.4 tons/yr):

$3,364,400 + 456.4 = $7,370/ton of NO, removed
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Table B-7. Bumary of BACT Determinations for CO from Oas-fired Turbines (Page 1 of 2)
Date
of Unit/Process Capacity —_—e GO Emippion Limit Efficiency

Compary Nams Stats Parmit Description {Size) {1b/MBtu) {1b/hr) ({TPT) (ppavd basin} Control Method [£4]
Laks Cogsn FL Nov-91 Combined Cycls 120 M4 -~ - - 42 78 ppavd for oil firing ==
Pasco Cogen FL Nav=91 Combined Cycls 120 - - - 42 78 ppawvd for oil firing -
Florids Powsr Corporation FL Sep-%1 Simple Cycle 552 MW - - - -- 25 ppuvd for oll firing -
Enron Loulsans Enargy Co LA Aug-9% Gas Turbinss (2) 79.2 Mdtu/hr - 5.8 - &0 @ 151 O, Buas Caza, No Additional Contrel -
Sumas Energy, Inc. WA Jum-91 Gas Turbine B0 MM - - - 641510, O Catalyst 80.00%
Florida P&L Co. {Martin} FL Jun-91 Coobined Cycle 850 MM - -—- = 20 33 pparvd for oll firing ==
Commenwealth Atlantic LID Partn. VA Mar-91 Gas Turbine 1400 MMBtu/hr - - 261 an Combustion control -
Commonwealth Atlantic LTD Partn, VA Mar-91 Gas Turbine 1533 MMBiu/hy - - 261 a Combustion control bl
Florida P&l Co. (Ft. Lsudardale)} FL Mar-91 Conhined Cycla 860 MH -— - - ao 33 ppavd for oll firing -
Aardes Powsr Station FL Dec-50 Combhined Cycle 650 M1 - - - 10 26 ppovd for oil firing -
March Point Cogen WA OCet-90 Turbine 50 MW -- - == a7 81X o Combustion Control -
Dalmarva Powsr Corporation DE Sep-90 Combined Cycle 430 M - - -- 15 ppo Good Combustion -
Doswell Limited Partnership VA May-$%0 Turbine 1,261 MMBtu/hr - 25 == - Combustor Design & Operation -
Fulten Cogensration Assoc, .44 Jan-40 GE LH5000 500 MMBtu/nr 0.02 - -- - - =--
Arrowhsad Cogeneraticn VT Dec-29 Gas Turbine 282.0 MMBra/hr - -- -- 30 8 ISO Cond & 12X O, Desigo & Good Combustion Techniques -
JHC Salkirk, Ine. Y Kov-49 GE Frame 7 BO MM - - -- 25 yppm Combustion Control -
Capitol District KRG Ctr T Cct-89 Gas Turbine 738.8 MMBtu/hr 0.112 - == -- - -
Panda-Rosssary Corp. KC Sep-29 GE Frame 6 499 MBtu/hr 0.022 10.8 -- .- Combusticn Control -~
Kamine Syracuss Cogen NY Sep-89 Turbine 79 MW 0,028 - -- -- Combustion Contral -
Tropicansa Preducts, Inc. FL May-£9 Gan Turbins 4340 M - -= - 10 8 13I 9, - -
Empire Enszgy - Niagara Cogen NY May-8% GE Frame ¢ (3} 1,248 MBtu/hr 0.024 - - -- Combustien Central -
Megan-Raclins Assoe, N Maxr-39 GE 1M 5000 430 MMBtu/hr 0.026 - -- - Combusticn Control -
Indec/Oswego Hill Cogen NY Fab-89% GE Frame § 40 M 0,022 - -- - Combustion Contrel -

U,d Pawtuckat Fower RI Jan~-3¢ Turbina 38 M == - - 23 8 131 0, - had

r__‘j Ocenn State Powsr RI Jan-8% Combine Cycle 500 MW - == .- 25 8 151 0, - --
Chunplon International AL Nov-88 Gas Turbine A5 ¥ - 9 - - bl -
Long Island Lighting Co nY Nov-28 Paeaking Units (3) 75 M -- -- .- 10 ppm Combustion Comtrel -
Amt.rak PA Oct-38 Turbine (2) 20 MW - 30.76 -- - -- -
Kamine South Glens Falls Ny Sep-88 GE Frame & 40 M 0.02% - - -- Combustion Centrel -
Orlando Utilities FL Sep-28 Gas Turbine (2) 35 M - - -- ic 8 131 0, Combustion Control -
Delmarva Powsr Cotrperation DE Aug-88 Turbine (2) 200 MW - - - 15 ppa Goeod Combuation -
Kanins Carthage NY Jul-8s GE Frame 6§ 40 MW 0,022 - - - Combustion Contrel -
ADA Cogensration MI Jun-88 Turbine 245.0 MMBtu/hr 0.1 - -- Cembustion Coentrol -
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Tablie B=7., Summary of BACT Dsterminations for OO from Gas-fired Turbines (Page 2 of 1)

Dats

of Unit/Process Capacity CO Fmjesjon Limit Efticlency
Company Eane State Pearmit Description {Bize) {1b/MMBLu) (1b/hr) (TEY) (ppavd basis) Control Method {x)
CCF-1 Jetfferson Statien (=3 May-88 Gas Turbinss (2) 110 MMBtu/hr 0,605 e - - - L
TBG/Gromman n HMar-88 Gas Turbine 16 W 0.181 - -- == €D Catalyat 280.001
Midland Cogeneration Venture M1 Fab-88 Turbines (12) 984,.2 MMBTU/hr - 26 - - Turbins Design \ .-
Midway-5Sunset Cogen CA Jan-88 GE Frama 7 (3) 75 - 9 - - Proper Coobustion -
Downtown Cogensration Assoc. LA Aug-87 Gas Turbine 71.9 MMBtu/hr 0.048 - - - - -
Simpaon Paper Co. cA Jun-87 Gas Turbine 49,50 M - 54,25 - 55 8151 O, Combustion Controls -
San Joaquin Cogen Limited CA Jun-87 Gas Tutbine A8.6 MW -- 33,25 - 55 8 151 0, Combustien Comtrol -
Cogen Technologlen &) Jun-87 GE Frama & (3) 40 MW - - - 30 & 13X O, - -
Pacifi¢ Gas Transmission OR May-87 Gas Turbine 14,000 HP - [ 25 - -- -
Alaska Elect. Gan. & Trans. AX Mar-87 Gas Turbine 80 MM 10% 1b/scf fusl Cembustion Control -
Sycamora Cogen [+~3 Har-87 Gas Turbine 5 - - - 10 A 15X O, CO Catalyst & Coxh, Control -
PGRE, Station T CA Aug-26 GE LM5000 396 MMBTU/hr - -- - == CO Catalyst (Mo limit indicated) -
Formosa FPlastlc Corp. ™ May-88 GE MS 6001 5.4 MY - - 2.4 - - -
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Limited projects. The proposed CO BACT emission limit for the project is
0.1 1b/10° Btu.

B.2.2.2 Technology Description

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 CQ starts at about 300°F,
with efficiencies above 20 percent occurring at temperatures above 600°F.
Catalytic oxidation occurs at temperatures 50 percent lower than that of

thermal oxidation, which reduces the amount of thermal energy required.

For GTs, the oxidation catalyst can be located directly after the GT.
Catalyst size depends upon the exhaust flow, temperature, and desired
efficiency. The existing oxidation catalyst applications primarily have

been limited to smaller cogeneration facilities burning natural gas.

Oxidation catalysts have not been used on fuel-oil-fired GTs or combined
cycle facilities. The use of sulfur-containing fuels in an oxidation
catalyst system would result in an increase of SO, emissions and
concomitant corrosive effects to the stack. In addition, trace metals in
the fuel could result in catalyst poisoning during proleonged periods of

cperation,

Since the units likely will require numerous startups, variations in
exhaust conditions will influence catalyst life and performance. Very

little technical data exist to demonstrate the effect of such eyeling.

The lack of demonstrated operation with oil firing suggests rejection of
catalytic oxidation as a technically feasible alternative. However, the
advent of a second generation catalyst suggests that an oxidation catalyst

could be used.
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B.2.2.3 Oxidation Catalyst Costs

Table B-8 presents the capital and annualized cost for an oxidation

catalyst,
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Table B-8, Capital and Annualized Coat for Oxidation Catalyst
Cost Component Cost ($) Basis
I. CAPITAL COSTS
A. DIRECT:
1. Assoclated Equipment for Catalyst 138,750 Manufacture Estimate - $257 per lb/hr mass flow; 15% for equipment
2. Exhaust Modification 250,000 Engineering Estimate
3. Installation 293,750 25% of Equipment Costs (I.A.l. & 2,, and II.A.)
B. INDIRECT:
1. Engineering & Supervision 88,125 7.5% of Equipment Costs (I.A.1. & 2., and II.A.)
2. Constructicn and Field Expense 117,500 10X of Equipment Costs (I.A.1. & 2., and II.A.)
3. Construction Contractor Fee 58,750 5% of Equipment Costs (I.A.1. & 2., and II.A.)
4. Startup & Testing 23,500 2X of Equipment Costs (I.A.1, & 2., and II.A.)
5. Contingency 242,590 25X of Direct and Indirect Capital Costs (I.A, and I.B.1-4)
6. Interest During Construction 299,880 15% of Direct and Indirect Capital Costs, and Recurring Capital
Costs (I.A., I.B.1.-4 and II.A.)
TOTAL CAPITAL COSTS 1,512,850 Sum of Direct and Indirect Capital Cosats
ANNUALIZED CAPITAL COSTS 177,700 Capital Recovery of 10% over 20 years
II. RECURRIRG CAPITAL COSTS
A. Catalyst 786,250 Manufacture Estimate - $257 per lb/hr mass flow; 85X of catalyst
B. Contingency 196,560 25% of Recurring Capital Costs (II.A)
TOTAL RECURRING CAFITAL COSTS 982,810 Sum of Recurring Capital Costs
ANNUALIZED RECURRING CAPITAL COSTS 395,200 Capital Recovery of 10X over 20 years
III. ANNUALIZED COST
A, DIRECT:
oo 1. Labor - Operator & Supervisor 5,980 4 hours/week, 52 weeks/year, $25/hour and 15X supervisor cost
' 2. Malntenance 12,480 0,5% of Total and Recurring Caplital Costs
kj 3. Inventory Cost 30,280 Capital Carrying cost (10X over 20 years) for catalyst for 1 CT
B. ENERGY COSTS
1. Haat Rate Penalty 128,800 0.2% heat rate penalty. $50/MW energy loss
2. M4 Loss Penalty (catalyst changeout) 63,000 Loss of 147 MW for one day; cost of natural gas at 33/10* Btu
deducted from cost
3. Fuel Escalation Costs 58, 500 Fuel escalation of 3% over (nflation; annualized aover 20 years
4 Contingency 62,600 25X of enargy costs
C. INDIRECT:
1. Overhead 11,080 60X of Labor and Maintenance Costs (III.A.1. and 2.)
2. Property Taxes 24,960 1% of Total and Recurring Capital Cost
3. Insurance 24,960 11 of Total and Recurring Capital Cost
4, Administration 49,910 2% of Total and Recurring Capital Cost
Annualized Capital Costs 177,700
Annualized Recurring Capital Costs 395,200
TOTAL ANNUALIZED COSTS 1,045,936 Sum of Operating and Maintenance and Annualized Capital Costs
Cost Effectivensss ($/ton NO, removed) 14,756 Total annualized cost divided by CO removal (71 TPY; gzas and oil
to 10 ppmvd)

Note: All calculations using machine performance were based on 72'F conditions.
Assumptions based on percentege of costs were adapted from EPA OAQPS Control Cost Manual (1%90}.
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1SCST2 OUTPUT FILE NUMBER 1 :DTGENM180.082
1S5CSTZ OUTPUT FILE NUMBER 2 :DTGEN180.083
1SCST2 OUTPUT FILE NUMBER 3 :DTGEN130.084
1SCST2 OUTPUT FILE NUMBER 4 :DTGEN180.085
1SCST2 OUTPUT FILE NUMBER S5 :DTGEN180.086
first title for last output file ig; 1986 DESTEC / GENERIC / 10 G/S / NAT GAS VELOCITIES
Second title for last output file fs: RUN 180 FOOT STACK / 70,100X LOADS; 27, 97 of

AVERAGING TIME YEAR CONC DIR (deg) DIST ¢(m) PERIOD ENDING
{ug/m3) or X (m) or ¥ (m)  (YYMMODHH)
SOURCE GROUP 1D: G10027
Anncsal
1982 0.0824 240. 4000. --
1983 0.0661 70. 2000. --
1984 0.0824 240. 4000. --
1985 0.0977 70. 2000. --
1986 0.1144 90, 2000, --
HIGR 1-Hour
1982 ¢.8350 120. 300. 82011413
1983 10.3219 300. 300. 83022713
1984 1.7 100. 300. 84032908
1985 9.8844 130. 1000. 85060311
1986 7.4769 90. 1000. 85080111
HSH 1-Hour
1982 9.6327 120. 300, 82011415
1983 7.9956 70. 1000. 83081011
1984 6.6240 10. 1000. 84090511
1985 6.6217 250. 1000. 85090812
1986 6.6470 50. 1000. 85090712

1983 4.4990 260. 1000. 83081912
1984 4.5660 270. 1000, 84072512
1985 4. 4667 80. 2000. 85101315
1986 4.6515 90. 1000. 85080112
HSH 3-Hour
1982 3.5158 250. 2000. 82090612
1983 3.8249 40, 1500. 83090515
1984 3.7363 260. 1000. 84072512
1985 4.0633 80. 2000. 85042415
1986 4.4275 90. 1000. 856071315
HIGH 8-Hour
1982 2.6729 240, 3000. 82050316
1983 2.6045 50. 2000, 83083016
1984 2.9070 250. 2000. 84061216
1985 2.7723 90. 3000. 85060216
1986 2.7357 90. 2000. 85100516
HSH 8-Hour
1982 2,2784 0. 2000. 82082716
1983 2.2837 240. 3000. 83101616
1984 2.1577 90. 2000. 84061916
1985 2.3292 90. 2000. 85062816
1986 2.7190 90. 2000. 86081816
HIGH 24-Hour
1982 1.1386 240. 2000. 82082924
1983 1.1048 50. 2000. 83083024
1984 1.0539 90. 2000. 84060224
1985 1.0958 90. 3000. 85060224
1986 1.2084 90. 2000, 846081824
HSKR 24-Hour
1982 1.0150 0. 2000, 82082724
1983 0,8381 240, 3000. 83101624
1984 0.8568 90. 2000. 84083124

l HIGH 3-Hour
1982 6.4892 120. 300. 82011415




SQURCE GROUP 1D:
Annual

i

HIGH 1-Hour
HSH 1-Hour
HIGH 3-Hour
HSH 3-Hour
HIGH 8-Hour
HSH B-Hour
HIGH 24-Hour

HSH 24-Hour

SOURCE GROUP 1D:
Annual

HIGH 1-Hour

1985
1986

G10097

1982
1983
1984
1985
1986

1982
1983
1984
1985
1986

1982
1983
1984
1985
1986

1982
1983
1984
1985
1986

1982
1983
1984
1985
1986

1982
1983
1984
1985
1986

1982
1983
1984
1985
1986

1982
1983
1984
1985
1986

1982
1983
1984
1985
1986

G7027

1982
1983
1984
1985
1986

1982

0.8568
1.0071

0.0969
0.0758
0.0935
0.1130
0.1330

13.3253
12.8410
15.0724
10.8222

?.0647

11.8295
8.6258
12.5402
10.6668
7.1840

8.1956
4.7802
8.1705
6.8721
4.8852

3.9824
4.0280
6.0423
4.6637
4.8608

3.0734
3.0577
5.3298
3.1103
3.1567

2.6291
2.5936
2.4770
2.6613
3.0679

1.3406
1.2329
1.8636
1.5056
1.3635

1.1973
0.9731
0.9955
0.9538
1.1184

0.1116
0.0883
0.1092
0.1323
0.157

16.1083

80.
0.

240.
70.
240.
70.

130.
290.
220.
120.

10,

120.
290.
130.
120.
350.

120.
260.
120.
120.

250.
330.
120.
80.
90.

120.
290.
120.
Q0.
90.

240,
90.
90.
90.

260.
50.
130.
120.
90.

240.
240.
90.
Q0.

240.
70.
240.
70.
90.

130.

2000.
2000.

4000,
2000.
4000,
2000.
2000.

300.
300.
300.
300.
2000,

300.
300.
300.
300.
1000.

300.
1000.
300.
300.
1000.

2000,
2000.

300.
2000.
1000.

300.
300.
300.
2000.
2000.

2000.
3000.
2000.
2000.
2000.

3000.
2000,
300,
300.
2000.

2000.
3000.
2000.
3000,
2000.

4000.
2000,
3000.
2000.
2000.

300.

85060424
86072024

82011414
83022712
84081704
as021217
86121212

82011415
83022709
84022811
85021214
85082212

82011415
83081912
84032912
85021215
86080112

82090612
83090412
84032915
85042415
86071315

82011416
83022716
84032916
85060216
B61006514

82082716
83061016
B4061916
85062816
86081816

82050324
83083024
84022824
85021224
86081824

82050324
83101624
84083124
85042824
86072024

82011414




HSK 1-Hour

HSH 3-Hour

lHIGH 3-Hour
.HIGH 8-Hour
leu 8-Hour
HIGH 24-Hour
IHSH 24-Hour

SOURCE GROUP 1D:
IIAnnual

HIGH 1-Hour

lHSH t-Hour
IHIGH 3-Hour

1983
1984
1985
1986

1982
1983
1984
1985
1986

1982
1983
1984
1985
1986

1982
1983
1984
1985
1986

1982
1983
1984
1985
1986

1982
1983
1984
1985
1986

1982
1983
1984
1985
1986

1982
1983
1984
1985
1986

G7097

1982
1983
1984
1985
1986

1982
1983
1984
1985
1986

1982
1983
1984
1985
1986

15.7330
17.9262
13.4108
10.9461

14.1934
11.8351
15.3055
13.3936

8.0409

9.8242
7.3016
14.0222
9.4742
3.6045

6.5808
6.9996
7.7288
5.4027
5.1673

4.7554
4.5340
10.1898
4.4556
3.6719

3.3172
2.8566
3.0867
3.0749
3.4962

2.0506
1.5113
3.5757
2.3133
1.5674

1.4350
1.1894
1.8546
1.1567
1.27N1

a.1217
0.0972
0.1192
0.1440
0.1734

18,1638
17.8869
19.9664
15.4725
12.6341

15.9307
13.9038
17.3627
15.3647

9.0998

290,
220.
120.
120.

120.
110.
130.
120.
230.

120.
110.
120.
120.

10.

120.
110.
120.

90.

120.
110.
120.
120.

90.

0.
240,
130.

Q0.
$0.

120.
110.
120.
120.

90.

240,
110.
120.
80.
90.

240,
90,
240.
70.
90.

130.
290.
220.
120.
120.

120.
110.
130.
120.
230.

300,
300.
300.
300.

300.
300.
300.
300.
700.

300.
300.
300.
300.
1500.

300.
300.
300.
2000,
1000.

300.
300.
300.
300.
2000,

2000.
3000.

300.
2000.
2000.

300.
300.
300.
300.
1500.

2000.
300.
300,

1500.

2000.

3000.
2000.
3000.
2000.
2000.

300.
300.
300.
300.
300.

300.
300.
300,
300.
700.

83022712
84081704
85021217
86012714

82011415
83032416
84022811
85021214
86082313

82011415
83032418
84032912
85021215
86063012

82011418
83020315
84032915
85042415
86080112

82011416
83020316
84032916
85021216
85100516

82060616
83061016
84032916
85062816
85081816

82011424
83020324
84032924
85021224
86081824

82050324
83032424
84022824
85101124
86072024

82011414
83022712
84081704
85021214
86012714

82011415
83031015
84022811
85021217
86082313



HSH 3-Hour

HIGH B8-Hour

HSK  8-Hour

HIGH 24-Hour

HSK 24-Hour

1982
1983
1984
1985
1986

1982
1983
1984
1985
1986

1982
1983
1984
1985
1986

1982
1983
1984
1985
1986

1982
1983
1984
1985
1986

1982
1983
1984
1985
1986

11.0181
8.4475
16.1132
10.9431
6.1693

7.6627
8.2503
12.7449
8.3035
5.3299

5.3772
5.3570
11.7426
5.8617
3.9786

3.5715
3.0326
6.1273
3.3268
3.8359

2.3351
1.7857
5.0949

" 3.5979

1.7314

1.5969
1.3793
2.4163
1.2621
1.3808

120.
110.
130.
120,

%0.

240.
110.
120.
80.
90.

300.
300.
300.
300.
1500.

300,
300.
300.
300.
1000.

300.
300.
300.
300.
2000.

2000.
2000.

300.
2000.
1500.

300.
300.
300.
300.
1500.

2000.
300.
300.

1500.

2000,

82011415
83032418
84032912
85021215
86063012

82011418
83020315
84022806
85021218
86080112

82011416
83020316
84032916
85021208
86100516

82060616
83101616
84022808
85062816
86100516

82011424
83020324
84022824
85021224
86081824

82050324
83032424
84022824
85060424
86072024




ISCST2 OUTPUT FILE NUMBER 1 :DTCLASS1.082
I1SCST2 OUTPUT FILE NUMBER 2 :DTCLASS!.083
I1SCST2 QUTPUT FILE NUMBER 3 :DTCLASS1.084
1SCST2 OUTPUT FILE NUMBER & :DTCLASS1.085
1SCST2 OUTPUT FILE NUMBER S :DTCLASS1.086
First title for last output file is: 1986 DESTEC / CLASS 1 / 10 G/S / NAT GAS VELOCITIES
Second title for last output file is: RUN 180 FOOT STACK / 70,100% LOADS; 27, 97 of

lAVERAGING TIME YEAR CONC DIR (deg) DIST (m) PERIOD ENDING
(ug/m3} or X (m) or Y (m)  (YYMMDDHK)

lSWRCE GROUP ID: 610027

Annual
1982 0.005%90 340300, 3165700, --
1983 0.00440 340300. 3165700. --
l 1984 0.00260 340300. 3165700. --
1985 0.00380 343700. 3178300, .-
1986 0.00400 343700. 3178300. --
HIGH 24-Hour
1982 0.06808 340300, 3165700, 82072924
1983 0.07004 340300. 3165700, 83090424
1984 0.06539 342000. 3174000. 84041924
1985 0.06348 341100, 3183400, 85110724
l 1986 0.08764 340700. 3171900, 86121024
HSH 24-Hour
1982 0.06578 340300. 3165700. 82062524
1983 0.06355 340300, 3165700, 83051524
l 1984 0.04801 334000. 3183400. 84052424
1985 0.04837 343700. 3178300, 85032924
1986 0.07127 340300. 3149800, 86031124
SOURCE GROUP ID: G10097
Annual
1982 0.005600 340300. 31465700, --
1983 0.00450 340300. 31465700, --
I 1984 0.00260 340300. 3145700, --
1985 0.00400 343700. 3178300. .-
1986 0.00420 343700. 3178300. --
HIGH 24-Hour
I 1982 0.07222 340300. 3165700. B2072924
1983 0.07289 340300. 3165700. 83090424
1984 0.06954 342000. 3174000. 840461924
1985 0.07250 343700. 3178300, 85011924
1986 0.08982 340700. 3171900. 86121024
HSH 24-Hour
1982 0.06999 340300. 3165700. 82062524
l 1983 0.06648 340300. 3167700. 83120224
1984 0.05030 334000, 3183400. 84052424
1985 0.06653 341100, 3183400. 85011924
1986 0.07392 340300. 3169800. 86031124
lSOURCE GROUP ID: G7027
Annual
1982 0.00630 340300. 3165700. --
1983 0.00470 340300, 3165700. --
' 1984 0.00290 340300. 3165700. --
1985 0.00420 343700. 3178300. --
1986 0.00430 340300, 3165700. --

l HIGH 24-Hour
1982 0.07699 340300, 3165700. 82072924
1983 0.07614  340300. 3185700. 83090424
1984 0.07388  342000. 3174000. 84041924
' 1985 0.07551  343700. 3178300. 85011924
1986 0.09225  340700. 3171900. 86121024
HSH 24-Hour
' 1982 D.07486  340300. 3165700, 82062524




SOURCE GROUP ID:

i

HIGH 24-Hour

HSH 24-KHour

1983
1984
1985
1986
G7097

1982
1983
1984
1985
1985

1982
1983
1984
1985
1985

1982
1983
1984
1985
1986

0.07023
0.05291
0.06909
0.07686

0.00640
0.00480
0.00300
0.00430
0.00450

0.07987
0.07879
0.07656
0.07748
0.09369

0.07781
0.07274
0.05448
0.07076
0.07854

340300.
334000,
341100.
340300.

340300,
340300.
340300.
343700.
340300.

340300.
340300.
342000.
343700.
340700.

340300.
340300.
334000.
341100.
340300.

3167700.
3183400.
3183400.
3169800.

3165700.
3165700,
3165700.
3178300,
3165700.

3165700,
3165700.
3174000,
3178300.
3174900

3165700.
3167700.
3183400.
3183400.
3169800.

83120224
84052424
85011924
86031124

82072924
83090424
84041924
85011924
86121024

82062524
83120224
84052424
85011924
86031124



