Baseline Emissions

Average 2006 - 2008

Uncontrolled

Nixon Unit 1 2006 2007 2008 Average (Ilb/MMBtu) (tons/year) (Ilb/MMBtu)
(tons/yr)
NOx 2390.1 2137.0 2542.9 2356.7 0.258 n/a n/a
0.259 0.256 0.259 0.26
s02 3878 4043 4443 4121.4 0.453 n/a n/a
PM 89 82 89 86.8 0.002 17365.3 1.915 from APENs
PM10 89 82 89 86.8 0.002 17354.0 1.914 from APENs
FRPP Turbine 1
NOx 153.0 176 150 159.6 0.041 1499.1 0.320
s02 3 3 2 29 0.001 15.9 0.003
PM 5 5.8 43 4.9 0.001 309 0.007 from APENSs
PM10 4.5 5.8 4.3 4.9 0.001 8.9 0.002 from APENs
FRPP Turbine 2
NOx 124.2 139.4 180.1 147.9 0.009 1499.1 0.320
s02 2.7 31 2.6 2.8 0.001 15.9 0.003
PM 4.7 5.4 4.6 4.9 0.018 309 0.007 from APENs
PM10 4.7 5.4 4.6 4.9 0.018 8.9 0.002 from APENs
Used data from CAMD query for Unit 1; APCD APEN data for FRPP turbines
Heat Input (MMBtu/year) 2006 2007 2008 Average
Nixon Unit 1 18290067.33 16577021.97 19547111.54 18138066.94
FRPP Turbine 1 8686949.482 11157540.68 8263606.405 9369365.523
FRPP Turbine 2 532175.945 615321.66 521385.043 556294.216
Nixon Unit 1 |
Uncontrolled AP-42 Emission Factors NOx 502 PM PM10
(Ib/ton) (Ib/ton) (Ib/ton) (Ib/ton)
7.2 7.70 49.90 11.48
convert to lb/MMBtu 0.411 0.440 2.851 0.656|divide by 26 Ib/MMBtu as directed in AP-42
Controlled (%) 37.3%|n/a 99.9% 99.7%
ULNBs 49.9%
FRPP Turbine 1 |
Uncontrolled AP-42 Emission Factors NOx 502 PM PM10 Table 3.1.1in AP-42
Ib/MMBtu 0.320 0.003 0.007 0.002
Controlled (%) 89.4% 82.6% 85.3% 45.1%
FRPP Turbine 2 |
Uncontrolled AP-42 Emission Factors NOx 502 PM PM10 Table 3.1.1in AP-42
Ib/MMBtu 0.320 0.003 0.007 0.002
Controlled (%) 90.1% 82.6%([n/a n/a
Hypothesis: Apply SCR to FRPP turbines
Control efficiency 90%
Turbine 1 NOx resultant emissions 16.0
Additional Annual NOx reduction 143.6
Turbine 2 NOx resultant emissions 14.8
Additional Annual NOx reduction 1331
TOTAL NOX reductions 276.7



2006 2007 2008 Average
Fuel Heating Value % Sulfur % Ash Fuel Heating Value % Sulfur % Ash Fuel Heating Value % Sulfur % Ash Fuel Heating Value % Sulfur % Ash
Unit 1 8703 0.215 4.919 8821 0.235 5.176 8732 0.22 4.885 8752 0.22 4.99



S02_Daly | s02.30ay NOx_Daly | NOx_30-Day|
Average Rollin vers Rolling

eacury name | op vear | op oate | suv op mime | dbwvimets | abmamst | 02 mass | ibmmst) | abmamet | nox wass | Heat mpur
RavD Ni 2005 1172 % 0436 12168 0255 7114 860,
Rav D Nixon 2006 1272006 2 0425 11956 0249 6991 562028
Rav D Nixon 2006 1/3/2006 2 0426 11987 0263 739 62084
Rav D Nixon 2006 1472006 2 0417 11699 0261 7338 56155
Rav D Nixon 2006 1/5/2006 2 o408 11519 0257 2.265 565308
Rav D Nixon 2006 1/6/2006 2 0412 11699 0257 731 200
Rav D Nixon 2006 1/7/2006 2 0424 723 0247 6839 553546
Rav D Nixon 2006 1872006 1975 042 914 0204 5229
Ray D Nixon 2005 9121 o
Ray D Nixon 2006 1/10/2006 0
Ray D Nixon 2006 1/11/2006 0
Rav D Nixon 2006 1/12/2006 o
Rav D Nixon 2006 1/13/2006 0
Rav D Nixon 2006 1/14/2006 o
Rav D Nixon 2006 1/15/2006 0
Rav D Nixon 2006 1/16/2006 o
Rav D Nixon 2006 1/17/2006 0
Rav D Nixon 2006 1/18/2006 o
Rav D Nixon 2006 1/19/2006 225 0317 0155 0224 oan 78,075
Rav D Nixon 2006 1/20/2006 2 0426 10692 0237 6058 50251
Ray D Nixon 2005 1/21/2 2 0431 2431 0255 2364 577508
Ray D Nixon 2006 1/22/2006 2 0471 13.086 0263 7512 572065
Ray D Nixon 2006 1/23/2006 2 0510 14425 0268 759 565465
Rav D Nixon 2006 172472006 u o511 1465 0255 7216 566449
Ray D Nixon 2006 1/25/2006 u 0519 1464 0268 7542 563688
Ray D Nixon 2006 1/26/2006 2 0514 1438 027 548, 560063
Ray D Nixon 2006 1/27/2006 2 0450 13716 0274 7676 56034.2
Ray D Nixon 2006 1/28/2006 2 0433 12051 0257 7108 56214
Ray D Nixon 2006 1/29/2006 u 0439 12287 0269 7531 59715
Ray D Nixon 2006 1/30/2006 2 0435 04w 118 0269 0257 7518 558182
Ray D Nixon 2005 1/31/2 2 0448 0w nsu 0281 0258 7837 5840,
Ray D Nixon 2006 2/1/2006 2 0425 o 1237 0276 0260 7672 556735
Ray D Nixon 2006 2/2/2006 u 0448 oms a1 0273 0260 7599 556638
Ray D Nixon 2006 2/3/2006 2 0.429 0.6 252 0259 0260 7229 ss823.1
Ray D Nixon 2005 2/4/2006 2 0428 oms 119 025 0260 6955 557358
Ray D Nixon 2006 2/5/2006 2 0432 oas 12071 0264 0260 7366 559013
Ray D Nixon 2006 2/6/2006 u 0423 a0 1187 0268 0261 2542 5619
Ray D Nixon 2006 2/7/2006 2 0459 0as0 1288 0278 0263 7786 61
Ray D Nixon 2006 2/8/2006 u o558 oast 1508 0285 0264 8264 559393
Ray D Nixon 2006 9/ 2 0547 056 5206 029 0266 8347 55719
Ray D Nixon 2005 2/10/2006 u 0530 040 14769 0276 0266 7673 6
Ray D Nixon 2006 2/11/2006 2 0547 0d63 15314 0275 0267 7698 55953
Ray D Nixon 2005 2/12/2006 2 0540 0467 15068 284 0267 2916 s5768.2
Ray D Nixon 2006 2/13/2006 2 0503 040 14058 0281 0268 7833 558436
Ray D Nixon 2005 2/14/2006 u 0447 a7 1w 0277 0268 2727 557194
Ray D Nixon 2006 2/15/2006 2 0410 040 11393 0283 29 7853 570,
Ray D Nixon 2006 2/16/2006 u 0an1 (X 0271 0269 7558 57236
Ray D Nixon 2006 2/17/2006 2 0.409 oas6 11433 0268 0269 508 559542
Ray D Nixon 2005 2/18/2006 2 0426 ods4 28 0277 0n1 7938 513722
Ray D Nixon 2006 2/19/2006 2 0427 odss 12705 0276 0272 821 595546
Ray D Nixon 2005 2/20/2006 2 0419 048 12502 0278 0273 8201 596258
Rav D Nixon 2006 272172006 2 0430 odss 11431 0253 0272 6793 531528
Rav D Nixon 2005 212212006 2 o511 0466 13008 0273 0273 2013 503603
Rav D Nixon 2006 272372006 2 059 g6 17316 0314 0275 9075 78918
Rav D Nixon 2006 212412006 2 0462 oas9 13679 0289 0275 8559 s59227.2
Rav D Nixon 2006 2/25/2006 2 0.408 0d67 12015 0253 0275 7518 59454,
Rav D Nixon 2006 212612006 2 0403 odss 11973 0246 0274 7312 9448.1
Rav D Nixon 2006 272772006 2 0.408 odsl 12131 0236 0273 7022 59487.1
Rav D Nixon 2006 212812006 2 0413 0as0 12268 0243 02m2 7226 593666
Rav D Nixon 2006 3172006 2 0417 0ds9 12247 0249 0272 7.295 8
Rav D Nixon 2006 37212006 2 0416 oass 1222 0201 0270 7097 588818
Rav D Nixon 2006 3372006 2 0418 0457 1218 0246 0269 7232 589158
Rav D Nixon 2006 3/412006 2 042 oass 12379 0257 0269 7531 586217
Rav D Nixon 2006 3/5/2006 2 0429 055 1263 0266 0269 7831 589329
Rav D Nixon 2006 3/6/2006 2 0501 0dss 14526 0274 0270 7.949 579456
Rav D Nixon 2006 3772006 2 0529 0457 1413 029 0271 7795 53324
Rav D Nixon 2006 3/8/2006 2 0613 040 17311 0354 0273 991 56471
Rav D Nixon 2006 3/9/2006 2 0477 057 3.9 0274 0273 8007 585088
Rav D Nixon 2006 3/10/2006 2 0479 0ds7 138 0262 0272 766 58409.1
Rav D Nixon 2006 3/11/2006 2 0.467 0dss 13618 025 0an1 7.295 583499
Rav D Nixon 2006 311212006 2 0475 a2 13ses 0261 0270 7625 sea13
Rav D Nixon 2006 3/13/2006 2 0461 g0 13555 0204 269 728 84353
Rav D Nixon 2006 3/14/2006 2 0427 0as7 12545 0236 0267 693 587112
Rav D Nixon 2006 3/15/2006 2 0438 0454 12655 0249 0266 7276 583486
Rav D Nixon 2006 3/16/2006 2 0428 oast 12529 025 0265 309 584915
Rav D Nixon 2006 3/17/2006 2 0.433 o1 nau 0202 0268 7175 592317
Rav D Nixon 2006 3/18/2006 2 0447 a2 13201 0245 0263 728 591203
Rav D Nixon 2006 3/19/2006 2 0.435 0453 13.16 027 263 8003 591805
Rav D Nixon 2006 312002006 2 0426 oasa 1253 0246 0262 2.5 88818
Rav D Nixon 2006 372172006 2 0.407 odsa 1027 0233 0261 58% 50536.2
Rav D Nixon 2005 312212006 2 0450 043 12909 0268 0261 7.207 30256
Rav D Nixon 2006 3/23/2006 2 0.6 046 13451 0284 0262 8167 575158
Rav D Nixon 2006 3/24/2006 2 0419 047 11307 0287 0262 815 67725
Rav D Nixon 2006 37252006 2 0422 0dsa 11862 0274 0261 703 6163
Rav D Nixon 2006 312612006 2 0438 ows 12172 0281 0260 7876 56125.2
Rav D Nixon 2006 32772006 2 0421 oa7 11915 028 0261 7916 566356
Rav D Nixon 2006 3/28/2006 2 0438 oms 12371 0273 0262 7114 564905
Rav D Nixon 2006 3/29/2006 2 0436 oams 11708 0287 0268 7753 536628
Rav D Nixon 2006 3/30/2006 025 0232 050 0007 0224 0263 0007 60425
Rav D Nixon 2006 3/31/2006 35 0008 0444 0002 0089 0257 0019 52875
Rav D Nixon 2006 4/1/2006 0 0418 0430 81 0239 0257 s 387741
Rav D Nixon 2006 41272006 2 0.435 0430 1218 0269 0258 7525 560209
Rav D Nixon 2006 4/3/2006 2 0427 o4 noa 0253 0258 7117 56363
Rav D Nixon 2006 4472006 2 042 04 11897 0279 0258 7837 560753
Rav D Nixon 2006 4/5/2006 2 0437 o4 1226 0269 0258 753 550929
Rav D Nixon 2006 4/6/2006 2 0438 049 1202 0279 0258 776 557252
Rav D Nixon 2005 4712006 2 0406 046 11406 0273 0255 7668 5615
Rav D Nixon 2006 4872006 2 0378 0419 10519 0258 0255 7.203 56199.4
Rav D Nixon 2006 4/9/2006 2 380 0415 10638 0255 0254 734 559247
Rav D Nixon 2006 4/10/2006 2 0383 0412 10705 0268 0255 7.493 559199
Rav D Nixon 2006 4/11/2006 2 0400 a0 11172 0272 0255 76 sse27.1
Rav D Nixon 2006 4/12/2006 2 0395 0407 11069 0255 0256 7147 56033.1
Rav D Nixon 2006 4/13/2006 2 0408 0404 11448 0279 0257 7822 1458
Rav D Nixon 2006 471472006 2 0413 o404 11456 0276 0258 7677 555385
Rav D Nixon 2006 4/15/2006 2 0412 0403 11304 0277 0259 7613 4850.4
Rav D Nixon 2006 4/16/2006 2 0.408 o2 1133 0265 0260 7367 55606.2
Rav D Nixon 2006 4/17/2006 2 0435 a2 1132 0279 0261 769 550804
Rav D Nixon 2006 4/18/2006 2 0429 oan 11213 0261 0260 6827 52255
Rav D Nixon 2006 411912006 2 0416 oL 10926 0267 0261 2035 525606
Rav D Nixon 2006 472072006 2 0417 a0 11673 0276 0263 7737 5980,
Rav D Nixon 2006 4/21/2006 2 0418 oan 11229 0266 0262 784 537633
Rav D Nixon 2006 472272006 1 0317 0398 008 019 0259 0038 505.4
Rav D Nixon 2006 412312006 0 0393 0258
Rav D Nixon 2006 472472006 1 039 0392 355 0229 0257 2176 78218
Rav D Nixon 2006 412502006 2 0421 032 116% 0272 0257 754 555199
Rav D Nixon 2006 4/26/2006 2 0427 031 11941 0267 0256 7.452 55888.2
Rav D Nixon 2006 412712006 2 042 031 117% 0265 0256 7417 559625
Rav D Nixon 2006 472872006 2 0420 031 1185 027 0255 7608 56409.1
Rav D Nixon 2006 412912006 2 0451 030 12604 0264 0257 7369 s58824
Rav D Nixon 2006 4/30/2006 2 0519 0398 14469 0274 0268 763 55775.2
Rav D Nixon 2006 5/1/2006 2 0515 0a1s 14 0272 0265 7,607 60165
Rav D Nixon 2006 51272006 2 0517 0419 4.461 0284 0265 7932 559487
Rav D Nixon 2006 5/3/2006 2 0455 042 w781 0269 0266 7547 E
Rav D Nixon 2006 5/4/2006 2 039 0423 nn 0259 0265 7327 561948
Rav D Nixon 2006 5/5/2006 2 03% 042 12 0201 0264 ey 567756
Rav D Nixon 2006 5/6/2006 2 0.408 040 1153 0249 23 7029 565427
Rav D Nixon 2006 /712006 2 0434 0419 120:2 0246 0262 6871 s5737.2
Rav D Nixon 2006 5/8/2006 2u 0.407 040  113% 0259 0262 7233 943.4.
Rav D Nixon 2006 5/9/2006 2 0.406 04 1404 027 0263 7584 s6174.2
Rav D Nixon 2006 5/10/2006 2 0.400 042 1123 0259 0262 7.269 561212
Rav D Nixon 2006 5/11/2006 2 0409 0423 11454 027 0262 7578 560694
Rav D Nixon 2006 5/12/2006 2 0421 043 175 0274 263 763 556917
Rav D Nixon 2006 5/13/2006 2 0412 042 11406 0275 0263 761 5535
Rav D Nixon 2006 5/14/2006 2 0397 0424 107 0269 0263 7519 558169
Rav D Nixon 2006 5/15/2006 2 408 043 11289 0266 0262 7346 55167.9
Rav D Nixon 2006 5/16/2006 2 0438 043 15 0262 0262 7315 559269
Rav D Nixon 2006 5/17/2006 2 0436 04 124 0258 0261 782 s5647.8
Rav D Nixon 2006 5/18/2006 2 0438 04 1173 0262 0262 278 1560,
Rav D Nixon 2006 5/19/2006 2 0427 045 11 0264 0261 735 557697
Rav D Nixon 2006 572072006 2 0422 045 11819 0269 0261 7545 60723
Rav D Nixon 2006 5/21/2006 2 0421 045 11801 0271 0261 7583 56067.3
Rav D Nixon 2006 52272006 2 0420 045 1169 0276 0268 7691 55680.4
Rav D Nixon 2006 5/23/2006 2 0423 049 11801 0253 0264 7076 558427
Rav D Nixon 2006 5/24/2006 2 0.50 049 12609 0255 265 716 6094
Rav D Nixon 2006 5/25/2006 20 0509 040 14175 0266 0265 2.409 55697.2
Rav D Nixon 2006 5/26/2006 225 0525 0433 135 027 0265 6968 51423625
Rav D Nixon 2006 5/27/2006 o 0436 0265
Rav D Nixon 2006 5/28/2006 o 0437 0265
Rav D Nixon 2006 512912006 0 0438 0265
Rav D Nixon 2006 5/30/2006 o 0437 264
Rav D Nixon 2006 5/31/2006 2s 0450 0434 8359 0237 0263 4937 378
Rav D Nixon 2006 6/1/2006 2 0420 04 11899 0254 0262 7.203 566739
Rav D Nixon 2006 67212006 2 0393 04w 1 0245 0261 6918 E
Rav D Nixon 2006 6/3/2006 2 0392 045 11002 0258 0261 7.209 56097.7
Rav D Nixon 2006 6/4/2006 2 0407 0425 1139 0252 0261 7086 56006.
Rav D Nixon 2006 6/5/2006 2u 0398 046 11179 0266 0262 7477 =t
Rav D Nixon 2006 6/6/2006 2 0417 045 11704 0267 0263 7.485 s6118.1
Rav D Nixon 2006 61772006 2 0451 0425 126 0278 0263 7798 55980.1
Rav D Nixon 2006 6/8/2006 2 0435 046 1215 0277 0264 7723 558993
Rav D Nixon 2006 6/9/2006 2 0.407 047 132 0262 0268 7303 556733
Rav D Nixon 2006 6/10/2006 2 0405 04w 11303 0262 0263 7302 s5845.2
Rav D Nixon 2006 6/11/2006 2 0413 048 11563 0258 263 7223 55959.7
Rav D Nixon 2006 611212006 2 o. 0427 143 0278 0263 7.785 56007.7
Rav D Nixon 2006 6/13/2006 2 o. 047 13m 0275 0263 7635 554755
Rav D Nixon 2006 6/14/2006 2 0427 049 11sss 0273 0263 7604 556946
Rav D Nixon 2006 6/15/2006 2 0387 040 10869 0261 0263 7348 56215.2
Rav D Nixon 2006 6/16/2006 2 0380 04w 10768 0267 0264 7551 566193
Rav D Nixon 2006 6/17/2006 2 0379 046 10660 026 0268 7309 563117
Rav D Nixon 2006 6/18/2006 2 0388 043 11ou 0264 0264 7475 567243
Rav D Nixon 2006 6/19/2006 2 0382 042 10859 027 0268 7668 6863.9
Rav D Nixon 2006 612012006 2 0384 041 10853 0262 0263 7.406 56556
Rav D Nixon 2006 6/21/2006 2 0383 0419 10827 0261 0263 7379 566006
Rav D Nixon 2006 612212006 2 0385 0418 10897 029 0263 732 565776
Rav D Nixon 2006 6/23/2006 2 0393 046 11101 0255 263 7.201 56515.2
Rav D Nixon 2006 612412006 2 0392 a4 11124 0254 0263 7.195 56736.2
Rav D Nixon 2006 6/25/2006 2 0391 0410 117 0251 0262 7.149 7064,

Nixon 1

O = Masimum Dailv Hiah Emission Rate
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Nixon 1

Maximum Dailv Hiah Emission Rate
NOX=  0.4740 Ib/MMBlu
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O = Masimum 30-dav rolin Emission Rate
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=31 Averace Emission Rate
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=31 Averace Emission Rate
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0.2581 (3-vr 30-dav rollina ava)
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CSU NIXON SO2 COST ANALYSIS

Alternative Control Resultant Emissions
Efficiency (%) Unit 1
(tons/year) Annual 30-day Rolling
Average Average
(Ib/MMBtu) | (Ib/MMBtu)
Baseline 4,121 0.453
DSI 60 1,649 0.181 0.190
Dry FGD (LSD) @ 78% control 78 907 0.100 0.105
Dry FGD (LSD) @ 84.5% control 84.5 639 0.070 0.074
UNIT 1
Alternative Emissions Annualized Cost|Cost Incremental
Reduction (tpy) |($) Effectiveness |Cost ($/ton)
($/ton)
Baseline 0 $0 $0
DSI 2,472.8 $4,938,692 $1,997 $1,997
Dry FGD (LSD) @ 78% control 3,214.7 $12,036,604 $3,744 $9,568
Dry FGD (LSD) @ 84.5% control 3,482.5 $14,125,453 $4,056 $7,797
Control Method Unit(s) Proposed Limit (@] 98™ percentile 98" percentile Cost Effectiveness
98" percentile Impact Improvement
Impact) Improvement | from Maximum
(deciviews) (deciviews) (%) ($/deciview)
Max 24-hr SO, rates 1 0.914 0.96719412 |b/MMBtu
DSI @ 0.18 Ib/MMBtu 1 0.48 0.44 48% $11,249,869
LSD @ 0.10 Ie/MMBtu 1 0.46 0.46 50% $26,454,076
LSD @ 0.070 Ib/MMBtu 1 0.42 0.50 55% $28,307,522
SO, BART Control Limit Unit(s) Class | Area 3-year totals 3-year totals
Affected Pre-Control Days |Post-Control Adays Pre-Control Post-Control Days  |Adays
>0.5 dv Days >0.5 dv Days >1.0dv  |>1.0dv
Max 24-hr SO, rates 1 17 6 - -
DSl @ 0.19 Ib/MMBtu 1 RMNP 17 6 11 6 1 5
LSD @ 0.10 Ib/MMBtu 1 17 6 11 6 1 5
LSD @ 0.08 Ib/MMBtu 1 17 6 11 6 1 5




CSU Nixon DSI COSTS (based on CENC and CSU-Drake cost estimates)

SCALING

CEN Boiler 4
CEN Boiler 5
Drake Unit 5
Nixon Unit 1

Mercury removal capital costs
TOTAL CAPITAL COSTS

Annual Trona Costs
Annual Disposal Costs
Annual Electrical Costs
Operating Labor
Supervisor
Maintenance Labor
Maintenance Materials
Overhead

Property Tax
Insurance
Administration
Mercury removal cost
Capital Recovery

Original Annualized Costs

COMPARISON (Annualized to total)

CAPITAL COSTS
Reagent Feed System
502 Removal System
Flue Gas System
Solids Handling
General Support Equipment
Miscellaneous Equipment
subtotal

Engineering & Project Management
Contingencies.

Preproduction Costs

Inventory Capital

Initial Catalyst and Chemicals
Prepaid Royalties (Owner's Cost)
Market Demand Escalation

TOTAL CAPITAL COST

O&M COSTS
TOTAL FIXED O&M COSTS
TOTAL VARIABLE O&M COSTS

Capital Recovery

TOTAL ANNUALIZED COST

Capital Costs
Trona - DSI

O&M Costs

SIZE  CAPITAL COSTS

35
65
51
225

22%

CSU semi-dry FGD COSTS

w n

w »

“w Vv v v n

Ry A R TS

6,111,180
6,111,180
6,000,000
21,154,085

850,000

22,004,085

516,488

2,200,408

225,000
1,996,796

4,938,692

Nixon Unit 1

13,350,000
26,040,000
14,760,000
1,770,000
1,390,000
2,210,000
59,520,000
11,900,000
12,600,000
2,240,000
50,000

1,110,000
8,740,000

96,160,000
2,650,000
1,340,000
8,046,604

12,036,604

DIVISION's CALCULATIONS

rough estimate based on comparison to similarly sized DSI systems; informal estimate by DSI vendor, order of magnitude estimate for BOP
BASED ON SCALING FROM CEN BOILER 5

previously provided to APCD in BART analysis for Drake power plant - ASSUME SAME FOR NIXON

Calculated based on SO2 controlled and injection ratios from PCC Industries and cost of Trona ($125-130/ton)

estimated as 10% of capital cost

previously provided to APCD in BART analysis for Drake power plant - ASSUME SAME FOR NIXON
7%, 20 years

PROVIDED IN SO2 FEASIBILITY SUBMITTAL (February 20, 2009)

5.5%, 20 years
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CSU NIXON NOx COST ANALYSIS

Alternative Control Resultant Emissions UNIT 1
Efficiency (%) Unit 1 Alternative Emissions Reduction Annualized Cost  |Cost Incremental
(tpy) (%) Effectiveness Cost ($/ton)
$/ton)
Annual Annual 30-day rolling Baseline 0 $0 $0 -
Emissions Average (Ib/MMBtu)
(tons/year) (Ib/MMBtu)
Baseline 2,357 0.258 Ultra-low NOx burners (ULNBs) 471 $567,000 $1,203 1,203
Ultra-low NOx burners (ULNBs) 20 1,885 0.206 0.24 Overfire air (OFA) 589 $403,000 $684 ($1,392)
Overfire air (OFA) 25 1,768 0.194 0.22 Ultra-low NOx burners (ULNBs) + OFA 707 $970,000 $1,372 4,812
Selective Non-Catalytic Reduction (SNCR) 30 1,650 0.181 0.21 Selective Non-Catalytic Reduction (SNCR) 707 $3,226,877 $4,564 -
Ultra-low NOx burners (ULNBs) + OFA 30 1,650 0.181 0.21 0.214 ULNB+SCR 1,720.4 $11,007,000 $6,398 $7,677
ULNB+SCR 73 636 0.070 0.080 Selective Catalytic Reduction (SCR) 1,720 $11,010,000 $6,400 -
Selective Catalytic Reduction (SCR) 73 636 0.070 0.080
Cost Effectiveness
Control Method Unit(s) Proposed Limit (@] 98" Percentile | 98" Percentile ($/deciview)
98" Percentile Impact Improvement
Impact | _improvement | from Maximum
(deciviews) (deciviews) (%)
Max 24-hour NOX rates 1 0.91
ULNBs @ 0.21 Ib/MMBtu 1 0.77 0.15 16% $3,831,081
OFA @ 0.19 Ib/MMBtu 1 0.76 0.15 17% $2,616,883 I Max 24-hour NOX rates I 0.4740 |b/MMBtu
ULNBSs+OFA @ 0.18 Ib/MMBtu 1 0.75 0.16 18% $6,024,845
SNCR @ 0.18 Ib/MMBtu 1 0.75 0.16 18% $20,042,714
SCR @ 0.07 Ib/MMBtu 1 0.68 0.24 26% I $46,639,831
E|
NOx RP Control Scenario Unit(s) Class | Area 3-year totals Adays 3-year totals
Affected Pre-Control Days [Post-Control Pre-Control Days >1.0 dv Post-Control Days >L.0dv | Adays
>0.5 dv Days >0.5 dv
Max 24-hour NOX rates 1 17 2 6
ULNBs @ 0.21 Ib/MMBtu 1 17 15 2 6 4 2
OFA @ 0.19 Ib/MMBtu 1 RMNP 17 15 2 6 4 2
SNCR @ 0.18 Ib/MMBtu 1 17 15 5 6 4 2
SCR @ 0.07 Ib/MMBtu 1 17 12 6 3 3

SNCR Scaling
Mw Annual Cost
Drake Unit 7 142 $2,018,575
Nixon Unit 1 227 $3,226,877
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