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Holcomb Generation Expansion Hazardous Air Pollutant Emission Estimates

Exhibit A.1 (updated) - Holcomb Hazardous Air Pollutants (HAPS) Emission Estimates

AP-42 (tonslyr) EPRI (tonsl/yr) H1 Test Basis (tons/yr)
H1 - 350 MW Low High
Organic HAP Emissions 8.46 3.78 0.53
Metals and Acid Gas HAP Emissions -- -- 1.88
Metals HAP Emissions 3.16 0.64 0.44 --
Acid Gas Emissions HAP Emissions 8.63 6.09 1.09 -
Lead and Mercury Emissions HAP Emissions -- 0.07 -- --
Total Existing Unit 20.25 10.58 2.06 2.41
AP-42 (tonslyr) EPRI (tonsl/yr) H1 Test Basis (tons/yr)
H2 - 895 MW
Organic HAP Emissions 21.76 9.7 3.01
Metals and Acid Gas HAP Emissions -- -- 5.12
Metals HAP Emissions 6.01 1.22 1.12 --
Acid Gas Emissions HAP Emissions 22.16 11.69 2.54 --
Lead and Mercury Emissions HAP Emissions -- 0.14 -- --
Total - New 895 MW unit 49.93 22.77 6.68 8.13

Fuel and PTE Factors

H1 MCR Data | H2MCR Data |units
418,400 H1 - Ib/hr 8100 8100 Btu/lbm
210 H1 - tons/hr 3,389 6,501 mmBtu/hr
802,600 H2,H3, H4 - Ib/hr 8760 8760 hr/year
400 H2,H3, H4 - tons/hr 29.69 56.95 TBtu/yr
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Holcomb Generation Expansion Hazardous Air Pollutant Emission Estimates

Exhibit A.2 - Holcomb 1 (360 MW Coal-Fired) Organic HAP Emission Estimates - PTE

AP42 Calculations' EPRI Emissions Factor Handbook? Test Data on Holcomb Unit #1°
Pollutant Ib/ton coal Ib/hr Ib/yr tons/yr Ib/TBtu Ib/yr tons/yr Ib/ton coal Ib/hr Ib/yr tons/yr
Cyanide 2.50E-03 0.53 4,599 2.30] 2.50E-03 4,599 2.30] 2.66E-04 0.06 489.33 0.24
Benzene 1.30E-03 0.27 2,391 1.20] 3.90E+00 115.78 0.06] 1.13E-05 0.00 20.79 0.01
Benzyl chloride 7.00E-04 0.15 1,288 0.64] 2.80E-01 8.31 0.00] 2.80E-01 8.31 0.00
Isophorone 5.80E-04 0.12 1,067 0.53] 1.20E+00 35.63 0.02] 1.20E+00 35.63 0.02
Acetaldehyde 5.70E-04 0.12 1,049 0.52] 3.20E+00 95.00 0.05] 2.16E-04 0.05 397.35 0.20
Methyl chloride 5.30E-04 0.11 975 0.49] 3.60E+00 106.88 0.05] 3.60E+00 106.88 0.05
Methyl ethyl ketone 3.90E-04 0.08 717 0.36] 3.90E-04 717 0.36] 5.65E-05 0.01 103.94 0.05
Propionaldehyde 3.80E-04 0.08 699 0.35] 1.90E+00 56.41 0.03] 1.90E+00 56.41 0.03
Acrolein 2.90E-04 0.06 533 0.27] 1.90E+00 56.41 0.03] 1.90E+00 56.41 0.03
Methylene chloride 2.90E-04 0.06 533 0.27] 3.60E+00 106.88 0.05] 3.60E+00 106.88 0.05
Formaldehyde 2.40E-04 0.05 442 0.22] 2.60E+00 77.19 0.04] 2.60E+00 77.19 0.04
Toluene 2.40E-04 0.05 442 0.22] 1.70E+00 50.47 0.03] 1.13E-05 0.00 20.79 0.01
Methyl hydrazine 1.70E-04 0.04 313 0.16] 1.70E-04 313 0.16] 1.70E-04 0.04 313 0.16
Methyl Bromide 1.60E-04 0.03 294 0.15] 1.60E-04 294 0.15] 5.54E-05 0.01 101.91 0.05
Carbon Disulfide 1.30E-04 0.03 239 0.12] 1.10E+00 32.66 0.02] 1.10E+00 32.66 0.02
Ethyl benzene 9.40E-05 0.02 173 0.09] 8.00E-01 23.75 0.01] 8.00E-01 23.75 0.01
DEPH 7.30E-05 0.02 134 0.07] 7.30E-05 134 0.07] 7.30E-05 0.02 134 0.07
Hexane 6.70E-05 0.01 123 0.06] 4.90E-01 14.55 0.01] 4.90E-01 14.55 0.01
Chloroform 5.90E-05 0.01 109 0.05] 8.00E-01 23.75 0.01] 8.00E-01 23.75 0.01
Remaining 22 elements
< 0.10 tpy AP Tables. 0.40 0.35 0.36
Total 8.46 3.78 1.43
'AP-42 Handbook - Table 1.1-14 Fuel Factors
’EPRI Emissions Handbook - Table 1-11 Coal Feed Rate H1 MCR PTE Data
® Data calculated from stack test on Holcomb 1 - October 2004. Results in Bold are less than detect levels. 418,400 Ib/hr 8100 Btu/lbm
*Data calculated from stack test on Holcomb 1 - May 2002. 210 tons/hr 3389 mmBtu/hr
8760 hr/year
29.69 TBtu/yr
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Holcomb Generation Expansion Hazardous Air Pollutant Emission Estimates

Exhibit A.3 - Holcomb 1 (360 MW) Metals & Acid Gas HAP Emission Estimates - PTE

AP-42 Emission Factor basis EPRI Emission Factor Handbook | Holcomb 1 Test 2002 | Holcomb 1 Test 2004
Pollutant Ib/ton coal fed"  Ibjyr tons/yr Ib/yr® tons/yr Ib/hr tons/yr Ib/hr® tons/yr
Antimony 1.80E-05 33.11 0.02 77.2 0.04 1.50E-03 0.01 1.50E-03 0.01
Arsenic 4.10E-04 754.24 0.38 58.9 0.03 9.56E-04 0.00 1.80E-02 0.08
Beryllium 2.10E-05 38.63 0.02 4.3 0.00 5.99E-05 0.00 3.00E-03 0.01
Cadmium 5.10E-05 93.82 0.05 54.3 0.03 3.11E-03 0.01 3.48E-03 0.02
Chromium 2.60E-04 478.30 0.24 199.1 0.10 6.03E-03 0.03 6.03E-03 0.03
Cobalt 1.00E-04 183.96 0.09 49.4 0.02 6.80E-04 0.00 1.08E-02 0.05
Hydrogen Chloride 1.43E-01 0.62
Hydrogen Floride 1.06E-01 0.46
Lead 4.20E-04 772.63 0.39 1.93E-02 0.08 2.89E-03 0.01
Mercury 8.30E-05 152.69 0.08 7.11E-03 0.03 3.61E-02 0.16
Manganese 4.90E-04 901.40 0.45 471.1 0.24 5.19E-02 0.23 8.63E-02 0.38
Nickel 2.80E-04 515.09 0.26 300.7 0.15 8.23E-03 0.04 1.08E-02 0.05
Selenium 1.30E-03 2391.48 1.20 61.5 0.03 1.10E-03 0.00 1.10E-03 0.00
Annual Emissions (Controlled) 3.16 0.64 0.44 1.88

'AP-42 Handbook Table 1.1-18 Emission Factors for Trace Metals From Controlled Coal Combustion - September 1998.
’EPRI Emissions Handbook - April 2002.
“Source Emissions Test Report - Holcomb 1 - May 2002.

®Source Emissions Test Report - Holcomb 1 - May 2004 Baseline study. Results in bold were less than detectable amounts.

1/21/2010
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Holcomb Generation Expansion Hazardous Air Pollutant Emission Estimates

Exhibit A.4 - H2, H3, H4 (700 MW Coal-Fired) Organic HAP Emission Estimates - PTE (per unit)

AP42 Calculations’ EPRI Emissions Factor Handbook® Test Data on Holcomb Unit #1°
Pollutant Ib/ton coal Ib/hr Ib/yr tons/yr Ib/TBtu Ib/yr tons/yr Ib/ton coal Ib/hr Ib/yr tons/yr
Cyanide 2.50E-03 1.00 8,760 4.38] 2.50E-03 8,760 4.38] 2.66E-04 0.11 932.06 0.47
Benzene 1.30E-03 0.52 4,555 2.28] 3.90E+00 222.10 0.11] 1.13E-05 0.00 39.60 0.02
Benzyl chloride 7.00E-04 0.28 2,453 1.23] 2.80E-01 15.95 0.01] 2.80E-01 15.95 0.01
Isophorone 5.80E-04 0.23 2,032 1.02] 1.20E+00 68.34 0.03] 1.20E+00 68.34 0.03
Acetaldehyde 5.70E-04 0.23 1,997 1.00] 3.20E+00 182.24 0.09] 2.16E-04 0.09 756.86 0.38
Methyl chloride 5.30E-04 0.21 1,857 0.93] 3.60E+00 205.02 0.10] 3.60E+00 205.02 0.10
Methyl ethyl ketone 3.90E-04 0.16 1,367 0.68] 3.90E-04 1,367 0.68] 5.65E-05 0.02 197.98 0.10
Propionaldehyde 3.80E-04 0.15 1,332 0.67] 1.90E+00 108.20 0.05] 1.90E+00 108.20 0.05
Acrolein 2.90E-04 0.12 1,016 0.51] 1.90E+00 108.20 0.05] 1.90E+00 108.20 0.05
Methylene chloride 2.90E-04 0.12 1,016 0.51] 3.60E+00 205.02 0.10] 3.60E+00 205.02 0.10
Formaldehyde 2.40E-04 0.10 841 0.42| 2.60E+00 148.07 0.07| 2.60E+00 148.07 0.07
Toluene 2.40E-04 0.10 841 0.42| 1.70E+00 96.81 0.05) 1.13E-05 0.00 39.60 0.02
Methyl hydrazine 1.70E-04 0.07 596 0.30{ 1.70E-04 596 0.30f 1.70E-04 0.07 596 0.30
Methyl Bromide 1.60E-04 0.06 561 0.28] 1.60E-04 561 0.28] 5.54E-05 0.02 194.12 0.10
Carbon Disulfide 1.30E-04 0.05 456 0.23] 1.10E+00 62.64 0.03] 1.10E+00 62.64 0.03
Ethyl benzene 9.40E-05 0.04 329 0.16] 8.00E-01 45.56 0.02] 8.00E-01 45.56 0.02
DEPH 7.30E-05 0.03 256 0.13] 7.30E-05 256 0.13] 7.30E-05 0.03 256 0.13
Hexane 6.70E-05 0.03 235 0.12] 4.90E-01 27.90 0.01] 4.90E-01 27.90 0.01
Chloroform 5.90E-05 0.02 207 0.10] 8.00E-01 45.56 0.02] 8.00E-01 45.56 0.02
Remaining 22 elements
< 0.10 tpy AP Tables. 0.77 0.66 0.70
Total 16.12 7.20 2,72
Fuel Factors
H2 (700 MW) H2 (895 MW)
'AP-42 Handbook - Table 1.1-14 8100 Btu/lbm 8100
’EPRI Emissions Handbook - Table 1-11 6501 mmBtu/hr 8700
® Data calculated from stack test on Holcomb 1 - October 2004. Data in Bold are less than detect levels. 8760 hours/yr 8760
Data calculated from stack test on Holcomb 1 - May 2002. 56.95 trillion Btu/yr 76.21
Data calculated from stack test on Holcomb 1 - August 2009. 802,600 H2 - Ib-coal/hour 1,074,000
400 H2 - ton-coal/hour 540
3,389 H1 heat input --

Exhibit A.4 (updated) - H2 (895 MW Coal-Fired) Organic HAP Emission Estimates - PTE

AP42 Calculations’ EPRI Emissions Factor Handbook® Test Data on Holcomb Unit #1°

Pollutant Ib/ton coal Ib/hr Ib/yr tons/yr Ib/TBtu Ib/yr tons/yr Ib/ton coal Ib/hr Ib/yr tons/yr
Cyanide 2.50E-03 1.35 11,826 5.91] 2.50E-03 11,826 5.91] 8.70E-06 0.005 41.17 0.02
Benzene 1.30E-03 0.70 6,150 3.07] 3.90E+00 297.23 0.15] 1.13E-05 0.01 53.45 0.03
Benzyl chloride 7.00E-04 0.38 3,311 1.66] 2.80E-01 21.34 0.01] 2.80E-01 21.34 0.01
Isophorone 5.80E-04 0.31 2,744 1.37] 1.20E+00 91.45 0.05] 1.20E+00 91.45 0.05
Acetaldehyde 5.70E-04 0.31 2,696 1.35] 3.20E+00 243.88 0.12] 2.16E-04 0.12 1021.77 0.51
Methyl chloride 5.30E-04 0.29 2,507 1.25] 3.60E+00 274.36 0.14] 3.60E+00 274.36 0.14
Methyl ethyl ketone 3.90E-04 0.21 1,845 0.92] 3.90E-04 1,845 0.92] 5.65E-05 0.03 267.27 0.13
Propionaldehyde 3.80E-04 0.21 1,798 0.90] 1.90E+00 144.80 0.07] 1.90E+00 144.80 0.07
Acrolein 2.90E-04 0.16 1,372 0.69] 1.90E+00 144.80 0.07] 1.90E+00 144.80 0.07
Methylene chloride 2.90E-04 0.16 1,372 0.69] 3.60E+00 274.36 0.14] 3.60E+00 274.36 0.14
Formaldehyde 2.40E-04 0.13 1,135 0.57] 2.60E+00 198.15 0.10] 2.60E+00 198.15 0.10
Toluene 2.40E-04 0.13 1,135 0.57] 1.70E+00 129.56 0.06] 1.13E-05 0.01 53.45 0.03
Methyl hydrazine 1.70E-04 0.09 804 0.40] 1.70E-04 804 0.40] 1.70E-04 0.09 804 0.40
Methyl Bromide 1.60E-04 0.09 757 0.38] 1.60E-04 757 0.38] 5.54E-05 0.03 262.06 0.13
Carbon Disulfide 1.30E-04 0.07 615 0.31] 1.10E+00 83.83 0.04] 1.10E+00 83.83 0.04
Ethyl benzene 9.40E-05 0.05 445 0.22] 8.00E-01 60.97 0.03] 8.00E-01 60.97 0.03
DEPH 7.30E-05 0.04 345 0.17] 7.30E-05 345 0.17] 7.30E-05 0.04 345 0.17
Hexane 6.70E-05 0.04 317 0.16] 4.90E-01 37.34 0.02] 4.90E-01 37.34 0.02
Chloroform 5.90E-05 0.03 279 0.14] 8.00E-01 60.97 0.03] 8.00E-01 60.97 0.03
Remaining 22 elements

< 0.10 tpy AP Tables. 1.04 0.89 0.89
Total 21.76 9.71 3.01
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Holcomb Generation Expansion Hazardous Air Pollutant Emission Estimates

Exhibit A.5 - H2, H3, H4 (700 MW) Metals & Acid Gas HAP Emission Estimates - PTE (individual unit) (2004)

AP-42 Emission Factor basis (2002)

EPRI Emission Factor Handbook (2002)

Holcomb 1 Test (2002)

Holcomb 1 Test (2004)

Pollutant Ib/ton coal fed' Ib/yr tons/yr Ib/yr? tons/yr lb/hr® tons/yr Ib/hr tons/yr
Antimony 1.80E-05 63.07 0.03 148.1 0.07 2.88E-03 0.01 2.88E-03 0.01
Arsenic 4.10E-04 1436.64 0.72 113.1 0.06 1.83E-03 0.01 3.45E-02 0.15
Beryllium 2.10E-05 73.58 0.04 8.3 0.00 1.15E-04 0.00 5.75E-03 0.03
Cadmium 5.10E-05 178.70 0.09 104.2 0.05 5.97E-03 0.03 6.68E-03 0.03
Chromium 2.60E-04 911.04 0.46 381.9 0.19 1.16E-02 0.05 1.16E-02 0.05
Cobalt 1.00E-04 350.40 0.18 94.8 0.05 1.30E-03 0.01 2.07E-02 0.09
Hydrogen Chloride 2.73E-01 1.20
Hydrogen Floride 2.03E-01 0.89
Lead 4.20E-04 1471.68 0.74 3.70E-02 0.16 5.54E-03 0.02
Mercury 8.30E-05 290.83 0.15 1.36E-02 0.06 6.93E-02 0.30
Manganese 4 90E-04 1716.96 0.86 903.8 0.45 9.96E-02 0.44 1.66E-01 0.73
Nickel 2.80E-04 981.12 0.49 576.8 0.29 1.58E-02 0.07 2.07E-02 0.09
Selenium 1.30E-03 4555.20 2.28 117.9 0.06 2.11E-03 0.01 2.11E-03 0.01
Annual Emissions (Controlled) 6.01 1.22 0.84 3.60
Fuel Factors
H2 (700 MW) | | H2 (895 MW)
'AP-42 Handbook Table 1.1-18 Emission Factors for Trace Metals From Controlled Coal Combustion - September 1998. 8100 Btu/lbm 8100
EPRI Emissions Handbook - April 2002 6,501 mmBtu/hr 8700
3Source Emissions Test Report - Holcomb 1 - May 2002 - Unit heat input scaling ratio applied 8760 hours/yr 8760
*Source Emissions Test Report - Holcomb 1 - May 2004 Baseline study. Results in bold were less than test method detect levels 56.95 trillion Btu/yr 76.21
Source Emissions Test Average - Holcomb 1 - May 2004/July 2004/August 2009. Results in bold were less than test method detect levels 802,600 H2 - Ib-coal/hour 1,074,000
400 H2 - ton-coal/hour 540
3,389 H1 heat input --
Exhibit A.5 (updated) - H2 (895 MW) Metals & Acid Gas HAP Emission Estimates - PTE (2009)
AP-42 Emission Factor basis (2002) EPRI Emission Factor Handbook (2002) Holcomb 1 Test (2002) Holcomb 1 Test (2004)
Pollutant Ib/ton coal fed' Ib/yr tons/yr Ib/yr? tons/yr Ib/hr* tons/yr Ib/hr® tons/yr
Antimony 1.80E-05 85.15 0.04 198.2 0.10 3.85E-03 0.02 2.88E-03 0.01
Arsenic 4.10E-04 1939.46 0.97 151.3 0.08 2.45E-03 0.01 4.61E-02 0.20
Beryllium 2.10E-05 99.34 0.05 11.2 0.01 1.54E-04 0.00 7.70E-03 0.03
Cadmium 5.10E-05 241.25 0.12 139.5 0.07 7.98E-03 0.03 8.93E-03 0.04
Chromium 2.60E-04 1229.90 0.61 511.0 0.26 1.55E-02 0.07 1.55E-02 0.07
Cobalt 1.00E-04 473.04 0.24 126.9 0.06 1.75E-03 0.01 2.77E-02 0.12
Hydrogen Chloride 4.52E-01 1.98
Hydrogen Floride 2.55E-01 1.12
Lead 4.20E-04 1986.77 0.99 4 95E-02 0.22 7.42E-03 0.03
Mercury 8.30E-05 392.62 0.20 1.83E-02 0.08 9.27E-02 0.41
Manganese 4.90E-04 2317.90 1.16 1209.5 0.60 1.33E-01 0.58 2.22E-01 0.97
Nickel 2.80E-04 1324.51 0.66 771.9 0.39 2.11E-02 0.09 2.77E-02 0.12
Selenium 1.30E-03 6149.52 3.07 157.8 0.08 2.82E-03 0.01 2.82E-03 0.01
Annual Emissions (Controlled) 8.12 1.64 1.12 5.12
1/21/2010 Sunflower Electric Power Corporation
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Holcomb Generation Expansion Hazardous Air Pollutant Emission Estimates

Exhibit A.6 (updated) - H2 (895 MW) Acid Gas Emission Estimates - PTE

Pollutant Emission Factor Ib/hr tpy Ib/yr

HCI Gas - Ibs/ton coal (AP-42)’ 5.24E-03 2.8 12.32 24,650
HF Gas - Ibs/ton coal (AP-42)' 4.18E-03 2.24 9.83 19,663
HCI Gas - Ibs/ton coal - EPRI? 4.23 8,469
HF_Gas - Ibs/ton coal - EPRI? 7.45 14,908

H2 Scaling Emission Estimate - 895 MW

HCI Gas - 2004 Test - Holcomb 1° 1.43E-01 1.43E-01 0.62 1,248
HF Gas - 2004 Test - Holcomb 1° 1.06E-01 1.06E-01 0.46 928
HCI Gas - 2009 Test - Holcomb 1* uncontrolled emissions 2.55E+00 6.55E+00 28.67 57,345
HF Gas - 2009 Test - Holcomb 1*  uncontrolled emissions 2.65E+00 6.80E+00 29.80 59,593
HCI Gas - 2009 Test - Holcomb 1* 9.69E-02 2.49E-01 1.09 2,179
HF Gas - 2009 Test - Holcomb 1* 1.07E-01 2.74E-01 1.20 2,397
HCI Gas - Holcomb 1 Test average 1.20E-01 3.07E-01 1.35 2,692
HF Gas - Holcomb 1 Test average 1.06E-01 2.73E-01 1.19 2,389
Annual Emissions - by Method 26 stack test (Controlled)3 2.54

H1 Scrubber inlet test indicates that uncontrolled HCI emissions (scrubber O/S for full year) would be 28.7 tons.
H1 Scrubber inlet test indicates that uncontrolled HF emissions (scrubber O/S for full year) would be 29.8 tons.

'AP-42 Handbook Table 1.1-18 Emission Factors for Trace Metals From Controlled Coal Combustion - 9/98.
2EPRI Emissions Handbook - April 2002

*Source Emissions Test Report - Holcomb 1 - May 2004

*Source Emissions Test Report - Holcomb 1 - August 2009

1/21/2010 Sunflower Electric Power Corporation 1 of 1





Holcomb Generation Expansion Hazardous Air Pollutant Emission Estimates

Exhibit A7 - H2 (895 MW) Acid Gas Emission Estimates (Uncontrolled at Air Heater Outlet)

HCI
HF
HBr

HCI
HF
HBr

HCI
HF
HBr
HCN

HCI
HF
HBr

HCI
HF

1/21/2010

H1 - Baseline Emissions Test - May 2004

Air Heater Outlet Scrubber Outlet Stack
(Ib/mmBtu) (Ib/mmBtu) (Ib/mmBtu)
5.40E-04 3.00E-05 4.00E-05
1.03E-03 2.70E-04 3.00E-05
2.00E-05 2.00E-05 2.00E-05
H1 - Long-term Emissions Test - July 2004
Air Heater Outlet Scrubber Outlet Stack
(Ib/mmBtu) (Ib/mmBtu) (Ib/mmBtu)
5.30E-04 1.20E-04 9.00E-05
5.90E-04 6.00E-05 3.00E-05
1.90E-04 1.90E-04 1.00E-04
H1 - Acid Gas Emissions Test - August 2009
Air Heater Outlet Scrubber Outlet Stack
(Ib/mmBtu) (Ib/mmBtu) (Ib/mmBtu)
6.68E-04 2.60E-05
6.67E-04 2.80E-05
7.40E-05 2.90E-05
1.00E-06
H1 - Acid Gas Emissions Test - nine-run averages
Air Heater Outlet Scrubber Outlet Stack
(Ib/mmBtu) (Ib/mmBtu) (Ib/mmBtu)
5.79E-04 7.50E-05 5.20E-05
7.62E-04 1.65E-04 2.93E-05
9.47E-05 1.05E-04 4.97E-05

Hours uncontrolled operation to approach major source threshold
Hours uncontrolled operation to approach major source threshold

H2 Emission Estimates at Successive Control Points

Air Heater Outlet Scrubber Outlet

20.58
39.25
0.76

20.20
22.48
7.24

2545
2542
2.82

22.08
29.05
3.61

3970
3020

Sunflower Electric Power Corporation

(tonslyear)
1.14
10.29
0.76

4.57
2.29
7.24

2.86
6.29
4.00

Stack

1.52
1.14
0.76

3.43
1.14
3.81

0.99
1.07
1.11
0.04

1.98
1.12
1.89
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Figure H-2
Holcomb Generating Station
Land Use
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Figure H-3

Holcomb Generating Station
Terrain Analysis
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Figure H-4

Holcomb 2, 3, 4
Initial Receptor Grid
Significance Modeling
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Figure H-5

Holcomb 2, 3, 4
GEP Stack Height Determination
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Figure H-6

Holcomb 2, 3, 4
Worst-Case NOx Concentration
All Units at 75% Load

Max Conc = 0.53 ug/cu m
Modeling Sig Level = 1.0 ug/cu m
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Figure H-7

Holcomb 2, 3, 4
Worst-Case 1-hour CO Concentration
All Units at 100% Load
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Figure H-8

Holcomb 2, 3, 4
Worst-Case 8-hour CO Concentration
All Units at 100% Load
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Figure H-9

Holcomb 2, 3, 4
Worst-Case Quarterly Lead Concentration
All Units at 100% Load

Max Conc = 0.0028 ug/cu m
Monitoring Sig Level = 0.1 ug/cu m
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Figure H-10

Holcomb 2, 3, 4
3-hr SO2 Significant Impact Area
Holcomb 2 in Maintenance Conditions at 100% Load

Holcomb 3 and Holcomb 4 in Normal Operations at 100% Load

Max Conc = 199.0 ug/cu m
&> Modeling Sig Level = 25 ug/cu m
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Figure H-11

Holcomb 2, 3, 4
3-hr SO2 Significant Impact Area
Holcomb 3 in Maintenance Conditions at 100% Load

Holcomb 2 and Holcomb 4 in Normal Operations at 100% Load

Max Conc = 211.4 ug/cu m
&> Modeling Sig Level = 25 ug/cu m
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Figure H-12

Holcomb 2, 3, 4
3-hr SO2 Significant Impact Area
Holcomb 4 in Maintenance Conditions at 100% Load

Holcomb 2 and Holcomb 3 in Normal Operations at 100% Load

Max Conc = 216.9 ug/cu m
L4 Modeling Sig Level = 25 ug/cu m
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Figure H-13

Holcomb 2, 3, 4
24-hr SO2 Significant Impact Area
Holcomb 2 in Maintenance Conditions at 100% Load
Holcomb 3 and Holcomb 4 in Normal Operations at 100% Load
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Figure H-14

Holcomb 2, 3, 4
24-hr SO2 Significant Impact Area
Holcomb 3 in Maintenance Conditions at 100% Load

Holcomb 2 and Holcomb 4 in Normal Operations at 100% Load
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Figure H-15

Holcomb 2, 3, 4
24-hr SO2 Significant Impact Area
Holcomb 4 in Maintenance Conditions at 100% Load
Holcomb 2 and Holcomb 3 in Normal Operations at 100% Load
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Figure H-16

Holcomb 2, 3, 4

Annual SO2 Impacts
All Units in Normal Operations at 75% Load
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Figure H-17

Holcomb 2, 3, 4
24-hour PM10 Impacts
All Units in Normal Operations at 100% Load
Active Pile Utilization
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Figure H-18

Holcomb 2, 3, 4
Annual PM10 Impacts
All Units in Normal Operations at 100% Load
Active Pile Utilizati

on

Max Conc = 2.05 ug/cu m
Modeling Sig Level = 1 ug/cu m
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Figure H-19

Holcomb 2, 3, 4

24-hour PM10 Impacts
All Units in Normal Operations at 100% Load
Reserve Pile Utilization
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Figure H-20

Holcomb 2, 3, 4
Annual PM10 Impacts
All Units in Normal Operations at 100% Load
Reserve Pile Utilization

Max Conc = 2.11 ug/cu m
Modeling Sig Level = 1 ug/cu m
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Figure H-21

Holcomb 2, 3, 4
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Figure H-22
Holcomb 2, 3, 4

Ignitican

Initial Refined Modeling Analysis for
NAAQS and PSD Class Il Increment Compliance
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Figure H-23

Holcomb 2, 3, 4
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Figure H-24

Holcomb 2, 3, 4
Annual Receptors Used in

Initial Refined Modeling Analysis for
NAAQS and PSD Class Il Increment Compliance
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Figure H-25

Holcomb 2, 3, 4
3-hr SO2 PSD Class Il Incrment Analysis Compliance Demonstration
Holcomb 2 in Maintenance Conditions at 100% Load
Holcomb 3 and Holcomb 4 in Normal Operations at 100% Load
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Figure H-26

Holcomb 2, 3, 4
3-hr SO2 PSD Class Il Increment Analysis Compliance Demonstration
Holcomb 3 in Maintenance Conditions at 100% Load
Holcomb 2 and Holcomb 4 in Normal Operations at 100% Load
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Figure H-27

Holcomb 2, 3, 4
3-hr SO2 PSD Class Il Increment Analysis Compliance Demonstration
Holcomb 4 in Maintenance Conditions at 100% Load
Holcomb 2 and Holcomb 3 in Normal Operations at 100% Load

meters
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Figure H-28

Holcomb 2, 3, 4
24-hr SO2 PSD Class Il Increment Analysis Compliance Demonstration
Holcomb 2 in Maintenance Conditions at 100% Load
Holcomb 3 and Holcomb 4 in Normal Operations at 100% Load
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Figure H-29

Holcomb 2, 3, 4
24-hr SO2 PSD Class Il Increment Analysis Compliance Determination
Holcomb 3 in Maintenance Conditions at 100% Load
Holcomb 2 and Holcomb 4 in Normal Operations at 100% Load
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Figure H-30

Holcomb 2, 3, 4
24-hr SO2 PSD Class Il Increment Analysis Compliance Determination
Holcomb 4 in Maintenance Conditions at 100% Load
Holcomb 2 and Holcomb 3 in Normal Operations at 100% Load
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Figure H-31

Holcomb 2, 3, 4
Annual SO2 PSD Class Il Increment Analysis Compliance Demonstration
All Units in Normal Operations at 100% Load
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PSD Class Il Increment = 20 ug/cu m
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Figure H-32

Holcomb 2, 3, 4

3-hr SO2 NAAQS Analysis Compliance Demonstration
Holcomb 2 in Maintenance Conditions at 100% Load
Holcomb 3 and Holcomb 4 in Normal Operations at 100% Load
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Figure H-33

Holcomb 2, 3, 4
3-hr SO2 NAAQS Analysis Compliance Demonstration
Holcomb 3 in Maintenance Conditions at 100% Load
Holcomb 2 and Holcomb 4 in Normal Operations at 100% Load
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Figure H-34

Holcomb 2, 3, 4
3-hr SO2 NAAQS Analysis Compliance Demonstration
Holcomb 4 in Maintenance Conditions at 100% Load

Holcomb 2 and Holcomb 3 in Normal Operations at 100% Load
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Figure H-35

Holcomb 2, 3, 4
24-hr SO2 NAAQS Analysis Compliance Demonstration
Holcomb 2 in Maintenance Conditions at 100% Load
Holcomb 3 and Holcomb 4 in Normal Operations at 100% Load

4250000

4240000

.

4230000

4220000

Max Conc = 204.91 ug/cu m
NAAQS = 365 ug/cu m

4210000

meters

280000 290000 300000 310000 320000 330000
meters

165 167 169 171 173 175 177

[ I
0 10,000 20,000 30,000 40,000
meters

* SUNFLOWER ELECTRIC P

OWER CORPORATION

it e G2






Shaw " shaw Environmental, inc,

Figure H-36

Holcomb 2, 3, 4
24-hr SO2 NAAQS Analysis Compliance Determination
Holcomb 3 in Maintenance Conditions at 100% Load
Holcomb 2 and Holcomb 4 in Normal Operations at 100% Load
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Figure H-37

Holcomb 2, 3, 4
24-hr SO2 NAAQS Analysis Compliance Determination
Holcomb 4 in Maintenance Conditions at 100% Load
Holcomb 2 and Holcomb 3 in Normal Operations at 100% Load
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Figure H-38

Holcomb 2, 3, 4
Annual SO2 NAAQS Analysis Compliance Demonstration
All Units in Normal Operations at 100% Load
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Figure H-39

Holcomb 2, 3, 4
24-hour Significant Receptors ldentified
for PM10 NAAQS and PSD Class Il Increment Analysis
Active Pile Utilization
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Figure H-40

Holcomb 2, 3, 4
Annual Significant Receptors Identified
for PM10 NAAQS and PSD Class Il Increment Analysis
Active Pile Utilization
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Figure H-41

Holcomb 2, 3, 4
24-hour Significant Receptors ldentified
for PM10 NAAQS and PSD Class Il Increment Analysis
Reserve Pile Utilization
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Figure H-42

Holcomb 2, 3, 4
Annual Significant Receptors Identified
for PM10 NAAQS and PSD Class Il Increment Analysis
Reserve Pile Utilization
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Summary of Total Particulate Matter Test Results

Holcomb 1 Generating Unit

Sunflower Electric Power Corporation

December 20, 2004
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The purpose of this report is to describe the results of recent total PM ;o emissions testing
conducted on the 360-MW Holcomb 1 generating unit. Sand Sage will scale these results
and use them as an indicator of expected emissions for the 660-MW Holcomb 2 unit.
Further, the report compares the results of two methods of testing for condensable PM
(CPM). Finally, the information is provided in support of a proposed amendment to the
PSD Construction Permit for Holcomb 2.

Holcomb 2 Air Permit Conditions and Purposes of Test Program

The current PSD Construction Permit for the proposed 600 MW Holcomb 2 generating
unit, originally issued on October 8, 2002, contains a PM;, emissions limit of 0.018
Ib/mmBtu. According to current EPA regulations, filterable PM; is measured by EPA
Method 5 and condensable PM; is measured by EPA Method 202.

Sunflower has conducted several emissions testing programs at the Holcomb 1 unit (a
360 MW unit which burns Powder River Basin (PRB) coal: the unit is equipped with a
lime spray dry SO, control system, low NOx burners, but not SCR)I. The purposes of the
specific test program herein reported are:

¢ Predict likely PM;( emissions from H2 (based on H1), using both Method 202
and an Alternative Method (described below).
o This information is to be used to demonstrate that compliance with 0.018
Ib/mmBtu as measured by Method 202 is not feasible.

e Demonstrate that Method 202 is “measuring” sulfates” that are produced in the
testing apparatus but that were not present in the stack gas as it entered the
impinger train, and as such should not be properly regarded as ‘condensable’ for
purposes of this permit.

¢ Demonstrate the feasibility of using the alternative form of Method 202 (202-
AM), which unlike its predecessor does not have the high sulfate bias mentioned
above.

Testing was performed on separate occasions in May, and October 2004 by General
Electric Energy Management Services (GE-Mostardi — formerly known as Mostardi-
Platt). The test conditions and types of tests were numerous and are identified below.
Several tests were performed each day while the unit was operating at or near full load.
Each run was for a period of 2 hours. Soot blowing occurred during one or more of these
runs, depending upon the unit conditions during the tests. No unusual operating

'The fuel, steam generator, and air pollution control equipment proposed for the Holcomb 2 is very similar to that currently installed
on Holcomb 1. Test measurements indicated the existing unit’s SO, and filterable PM,, emissions during the testing periods were
similar to those imposed by the Holcomb 2 PSD permit.

280, formed in the combustion process, is both unstable and reactive. SOjs reacts with the moisture in the flue gas stream and it
further oxidizes to H,SO4(g) by the time it exits the economizer. The description “SO3/H,SO,” is used here. The actual compound
depends on the relative humidity in the flue gas. SO; can exist, but in the presence of water is readily converted toHSOs. In this paper
we refer to these compounds as ‘sulfates’. As used here this excludes any sulfate salts that may form in the flue gas, since they will be
collected in the testing (e.g. using Method 202) as a particulate ahead of the determination of ‘condensables.” Condensable forms of
sulfur oxides is a meaningful concept since engineers design the plant cycle such that the dew point occurs just beyond the exit of the
stack, thus minimizing the severely corrosive effects of H,SO4 on plant flue gas ducts components and air pollution control equipment.
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conditions occurred during the test runs. Three different PRB coals were being burned
during the periods of the tests.

During these tests the following parameters were measured:

o  SO3/H,SOy at stack

e SO;at stack (CEMS)

e  “Condensable” PM by the protocol method 202 and by an Alternative
Method (202-AM).

¢ Filterable PM,( by Method 5.

Alternative Test Method 202 Described

The Alternative Method begins with the collection of condensable particulates using a
Method 202 sampling train in conjunction with the simultaneous, independent
measurement of SO3/H,SO4 using the Controlled Condensation Method® (CCM). All
sulfates that are produced in the Method 202 sampling train (including any SO3/H,SOx)
as part of the sampling and/or recovery process were subtracted from the Method 202
[inorganic] sample weight. The “true” flue gas SO3/H,SO,4 content (which is likely
condensable in the stack plume) were measured separately by the CCM and subsequently
added to the Method 202 sample weight. The net result is a reasonable and accurate
expression of the CPM content in the stack gas.

Combustion gases exiting the boiler include small amounts of SO3/H,SO4. As SO; passes
through the air heater, the scrubber, and the fabric filter it is further oxidized because of
close proximity with alkaline slurry and flyash. We had predicted the concentration of
SO3/H,SOy4 to be quite small, and confirmed this fact by means of the CCM test. The
actual SO3/H,SO, present at the stack is less than the detect level which can be quantified
in a 2-hour test (equivalent to 0.00013 Ib/mmBtu). This amount, the detect level, was
added to the sample weight as described above.

Recent Test Results
The test results for PM;( are summarized below. The individual result for each Method

202 run is reported on the table (Column 4), and is the same value that becomes the basis
for the alternative Method 202 calculation, the result of which is reported in Column 5.

3 This method uses a temperature-controlled collection tube to condense SO; from the flue gas (as H,SOy), but maintains a sufficiently
high temperature so that water does not condense with the SO, in the flue gas.
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Table 1 - Condensable PM,;, & Total PM,, from GE-Mostardi Tests at Holcomb 1 (Ib/mmBtu)

Date | Stack | stackso, | ,CEM | cPM | Filterable | Total | .TO%
SO, | /H.S0, etnod | 202-Am PMi, | with 202 | With2

5/18/04 | 0.155 | 0.00033 | 0.0363 - 0.0033 | 0.0396
5/19/04 | 0189 | 0.00035 | 0.0186 - 0.0040 | 0.0226
5/20/04 | 0.152 | 0.00034 | 00246 | 00055 | 00041 | 0.0287 | 0.0096
10/19/04 | 0062 | 000013 | 00148 | 0.0017 | 00027 | 00175 | 0.0044
10/19/04 | 0079 | 000013 | 00198 | 0.0019 | 00031 | 0.0229 | 0.0050
10/19/04 | 0076 | 000013 | 0.0206 | 0.0009 | 00024 | 0.0230 | 0.0033
10/21/04 | 0067 | 000013 | 00202 | 0.0015 | 00028 | 0.0230 | 0.0043
10/21/04 | 0.060 | 0.00013 | 00209 | 0.0017 | 00029 | 0.0238 | 0.0046
10/21/04 | 0.060 | 000013 | 00228 | 0.0025 | 00038 | 0.0266 | 0.0063
Average | 0.100 | 0.00020 | 0.0221 | 0.0017 | 0.0032 | 0.0253 | 0.0047

Range 0.036- | 0.0009- | 00024- | 0.0175- | 0.0033-

00148 | 00055 | 00041 | 00396 | 0.0096

Standard Deviation 0.0060 0.0005 0.0006

Baghouse performance for filterable PM( varies with time according to the condition of
the bags and other components that together complete the baghouse system. Average
performance, as determined at the stack by Method 5 (filterable PM) and indicated in
Column 6, was better than the long-term average experience and should not be taken as
an indicator of the performance to be expected at Holcomb 2. Other aspects of the test
results are discussed below.

The amount of SO, gas that is combined in the Method 202 impinger set, as was first

determined on May 20, is very large (about 80 to 90%). We sought to determine by
testing whether the level of condensable particulate matter would be influenced by a

change in the sulfur outlet concentration. Thus the SO, reduction by the scrubber was
increased for the October 19 tests. The actual relationships are illustrated in Figure 2,

below.
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Figure 1 - Method 202 & Alt. Condensable PM, Tests at Holcomb 1
Compared to Stack SO, (Where Both Measures Available)
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Method 202 and Alternative Method (202-AM) results are depicted on a line graph,
where each both test results for an individual run appear on the same X-axis location. The
uppermost trend indicates the SO, level in the stack for each condensable particulate
measurement. Clearly CPM measured by Method 202 and by 202-AM was fairly
consistent for the tests reported, but the magnitude of emissions represented by the two
methods was strikingly different. Fully 15% of the SO, present in the stack gas samples
was condensed in the impingers.

One may draw the following conclusions from these test results:

e To the degree that the condensable PMj test is intended to measure SO3/H,SO4
or as a ‘precursor’ to fine particulates that may be produced in the stack plume,
there is essentially no similarity between the quantity measured by Method 202,
of 0.022 Ibs/mmBtu, (average of all tests) and the measured SO3/H,SO4 of
0.00029 - 0.00033, which is at most 11% of the Method 202 measurement.

e The Method 202 results are far higher than the Alternative Method results, on
average about 10 times as high.

e Neither result can be correlated with the SO, concentration in the flue gas.
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Previous Test Results

Sunflower has previously performed several other PM tests (including CPM) beginning
as early as 1995. These tests, a total of 6 runs, were performed by Burns and McDonnell
and are presented in Table 2. The tests were performed in accordance with Method 202.
These tests resulted in measured CPM of approximately 0.004 1bs/mmBtu, a small
fraction of the measurements obtained by GE-Mostardi using Method 202. Observations
of both test procedures do not reveal any departure form the protocols allowed under
Method 202. We have been unable to establish the cause of this disparity but the
existence of such a difference between testing firms illustrates the concern we have in
using Method 202 as the basis for any CPM determination.

Table 2 - Condensable PM10 and Total PM,, from Burns &
McDonnell Tests at Holcomb 1 (Ib/mmBtu)
Filterable

Date Method 202 PM10 Total with 202
07/12/00 0.0030 0.0259 0.0289
07/12/00 0.0088 0.0424 0.0512
07/12/00 0.0012 0.0228 0.0240
05/01/02 0.0030 0.0144 0.0174
05/01/02 0.0038 0.0152 0.0190
05/01/02 0.0043 0.0165 0.0208
Average 0.0040 0.0229 0.0269

Range 0.0012-.00088| 0.0144-0.0424]0.0174-0.0512

Implications for Demonstrating Permit Compliance

The permit condition at issue is the limit for PM, including condensable PM,. The
current permit limit for PM; for Holcomb 2 is 0.018 Ib/mmBtu. This may be compared
to a range of test results for total PM;y of 0.018 to 0.040 Ib/mmBtu for Method 202 and
0.003 to 0.010 Ib/mmBtu for 202-AM (all results rounded).

While it would appear that the adoption of the Alternative Method would allow
Holcomb 2 to comply with the total PM;( limit with sufficient margin of safety, this
conclusion is inconsistent with the guarantees of performance of particulate collection
system (baghouse) commercially available from vendors. The best available guaranteed
performance level for a baghouse is 0.015 Ib/mmBtu. This is consistent with the
determination of BACT for PM of 0.015 Ib/mmBtu emissions as set-forth in the latest
BACT analysis for H2 (submitted in support of the proposed permit amendment).
Therefore, in order to accept the present permit condition the Holcomb 2 constructors and
owners must be confident that the sum of the guaranteed filterable PM;, (0.015) plus the
estimated condensable PMp — maximum 0.036, based upon Method 202 - will not
exceed the permit limit. However, this is clearly not the case. In fact the total PM;, based
upon the guaranteed filterable limit of 0.015 is 0.055 Ib/mmBtu, or approximately triple
the permitted limit.
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Therefore, if Method 202 were employed (as demonstrated in the GE-Mostardi
measurements), it would appear to be certain that Holcomb 2 would, be in violation of
the 0.018 Ib/mmBtu emissions limit contained in the present permit. This is clearly an
unacceptable condition for any of the parties.

The only operating US generating unit that regularly tests for condensable PM, (and is
subject to a permit limit for total PMp) is KCP&L’s Hawthorn 5. The permit limit for
total PM g is 0.018 Ib/mmBtu. This unit differs from Holcomb 1 in that it has a Selective
Catalytic Reduction (SCR) system for reduction of NOx emissions. It is thought that an
SCR is likely to add to the condensable PMglevel in the stack. Burns & McDonnell has
performed measurements at Hawthorn. Sunflower understands that the measured total
PMy is slightly less than 0.018 Ibs/mmBtu.

Implications for Validity of EPA Method 202

Condensable PM testing is intended to measure those constituents of the flue gas that
will readily convert to particulate matter in the plume. As EPA notes “Since CPM
emissions form very fine particles in the PM size range and are considered PM
emissions, the Agency is adding a method for measuring CPM emissions from stationary
sources.”* SOj3 or H,SOy in the flue gas may combine chemically with other constituents,
including flue ash mineral matter to form solid particulates (e.g. CaSQOy). SOs is the
sulfur-related compound that is specifically identified as being a precursor to these PMg
components.

The measurements carried at Holcomb 1 demonstrate quite clearly that there is very little
SO3/H,SOy4 in the flue gas, and that the PM levels measured by Method 202 consist
primarily of HySOy that is being formed in the test instrument. GE-Mostardi has
performed calculations of the amount of HSO, detected in the Method 202 samples
compared to the amount of SO; in the stack (i.e. the amount entering the instrument).
These calculations indicate that about 15% of the SO; in the flue gas is converted into
H,S0s in the testing process. This quantity is determined not by any inherent
characteristic of the flue gas, but simply by the design of the instrument itself. The
Method 202 instrument contains cold water through which the flue gas passes for a
substantial period. These test results prove that SO, oxidizes to H,SO,4 under these
conditions and is collected in the sample.

This phenomenon suggests that modest differences in the conditions in the instrument,
such as temperature and residence time, could substantially alter the degree of conversion
of SO, to HxSO4 from about 15% as measured by GE-Mostardi to something more or
less. Such variation may account in part for the high variability of the measured
condensable particulate levels and the lack of correlation between the SO, and the
measured condensable PM;j,.

This result is unintended and inconsistent with the stated intent of Method 202. Consider
the following excerpt from the EPA rulemaking that established Method 202:

456 CFR 65433 page 1
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“Another comment raises the concern that the method may collect some
portion of the sulfur dioxide (SO,) as condensible.

The dissolution of SO, in water does not lead immediately to the
formation of sulfuric acid (H,SO,) but tends to lower the solution pH,
which further inhibits sulfate or H,SO, formation. The method includes a
purging procedure which effectively removes SO, before si%nificant
oxidation occurs. No additional revisions are necessary.”

Conclusion

These results call into question whether the results of Method 202 tests are a meaningful
measure of SO3 or condensable PM, generally, and whether they are repeatable for
differing instruments or test organizations. To the extent that CPM contributes to the total
PM o emissions, the 202-AM provides a means more meaningful measurement.

3 Op. cit page 2
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Source Emissions Data Analysis

Approach Synopsis and Results Summary

Prepared for
Tri State Generation and Sunflower Electric

Prepared by
William R. Roberson
Ralph L. Roberson
RMB Consulting & Research, Inc.

Overview

RMB Consulting & Research, Inc. (RMB) was retained by Tri State Generation and
Sunflower Electric to analyze a series of emissions data from a select list of coal fired
electric generating utility units referenced in Attachment 1. The requested data analysis
specifically focused on the sulfur dioxide (SO,) and nitrogen oxide (NOy) emissions as
recorded and reported to the United Stated Environmental Protection Agency (EPA) by
the continuous emissions monitoring systems (CEMS) installed at each source. The
primary results obtained from these analyses yielded a series of 30-day rolling averages
of the emission rates for each source measured in units of pounds per million British
thermal unit (Ib/mmBtu). Then the mean of these 30-day rolling averages was
determined for each source. In addition, several statistical tools were used to further
evaluate each data set. This write up provides a brief synopsis of the approach used to
analyze the selected sets of data as well as summaries of the results obtained.

Data Analysis Approach

The first step in the analysis process was to download the quarterly Electronic Data
Reports (EDRs) from EPA’s Clean Air Markets Division (CAMD) website. That website
can be found at the following address: http://camddataandmaps.epa.gov/gdm/. Each
quarterly EDR contains three (3) months of emissions data collected from a given source,
which is then submitted to EPA. Each EDR contains hourly emissions data collected
from the CEMS along with data flags which indicate whether the collected data are
considered valid. A total of 97 EDRs were downloaded from eight (8) different units for
the SO, analysis and 91 EDRs were downloaded from eight (8) different units for the
NOy analysis. It is noted that four (4) of these units were used for both SO, and NOy
analysis. Table 1 summarizes all quarterly EDRs that were used for this analysis.




http://camddataandmaps.epa.gov/gdm/�



Table 1. Quarterly EDRs Used for 30-Rolling Average Determinations

Pollutant Plant Unit 2005 2006 2007 2008
e[t dq[at]ae2]a3[ s a1 a2] a3 ] a4
Havana 6 (i.e.,9) X X X X X X X X X X X X X X X X
Hawthorn 5 X X X X X X X X X X X X X X X X
Pleasant Prairie 1 X X X X X X X
NOX Springerville 3 X X X X X X X X X X
W.A Parish 6 X X X X X X X X X X X X X X X X
W.A Parish 7 X X X X X X X X X X X X X X X X
Walter Scott 4 X X X X X X X
TS Newmont 1 X X X
AES Petersburg 1 X X X X X X X X X X X X X X X X
Craig 1 X X X X X X X X X X X X X X X X
Hawthorn 5 X X X X X X X X X X X X X X X X
S0, Pleasant Prairie 1 X X X X X X X
Intermountain 1 X X X X X X X X X X X X X X X X
Navajo 1 X X X X X X X X X X X X X X X X
Walter Scott 4 X X X X X X X
TS Newmont 1 X X X

Once the EDRs were downloaded from EPA’s website, the EDR files were imported into
RMB Consulting & Research’s proprietary software package EDR Audit®. This
software package allows the information contained in the EDR to be exported into an
easier to use spreadsheet format. In addition to the formatting, EDR Audit® was used to
extract hourly data only during boiler operating days (BODs) as defined in 40 C.F.R.
60.41Da (i.e., data collected during non BODs were excluded from analysis).

30-Day Rolling Average Determination for SO, Emission Rates

For SO, all valid BOD data were used in the calculation of the 30-day rolling averages.
However, no bias adjusted or substituted data were included in the 30-day rolling average
determinations.

In order to determine the 30-day rolling averages, RMB calculated an hourly SO,
emission rate for each valid hour of data using 40 C.F.R. 60, Appendix A, Method 19,
Equation 19-7. This required the use of the following reported parameters: SO,
concentration (ppm), the appropriate SO, concentration conversion factor (i.e., 1.66 x
107 Ib/scf/ppm), CO, concentration (%), and the F,. factor (scf CO,/mmBtu). In
accordance with 40 C.F.R. 60.48 Da(g)(1), the 30-day rolling averages are simply the
arithmetic average of all hourly emission rates for 30 successive boiler operating days.
This calculation was then repeated each day (i.e. each successive 24 hour period). The
final results for each source were the arithmetic average of each of the 30-day rolling
average determinations.

30-Day Rolling Average Determination for NO, Emission Rates

For NOy, the same basic approach was used as described above for SO,. That is, only
quality-assured data from valid BODs are used in the rolling average calculations. In
addition, no bias adjusted or substituted data are included in the analysis. RMB
calculated an hourly NOy emission rate for each valid hour of data using 40 C.F.R. 60,
Appendix A, Method 19, Equation 19-7. This required the use of the following reported
parameters: NOy concentration (ppm), the appropriate NOy concentration conversion
factor (i.e., 1.194 x 107 Ib/scf/ppm), CO, concentration (%), and the appropriate F.
factor (scf CO2/mmBtu). However, in addition to only using valid boiler BOD data, only






data collected above the minimum safe operating load, as defined in EDR record type
536 of the unit’s monitoring plan, are used in the calculation of the 30-day rolling
averages. A diluent cap of 5 percent CO, was also used as allowed under 40 C.F.R. 75,
Appendix A, § 2.1.2.1. This was done in order to exclude data collected during start-up
and shutdown periods from the 30-day rolling averages, which is allowed under 40
C.F.R. 60.48 Da(g)(1) for NOy only.

Data Analysis Results

The results of the NOx data analysis are summarized in Tables 2 and 3. Table 2
identifies the specific electric generating units that were analyzed and tabulates the 30-
day rolling average results (i.e., number of averages computed, mean, maximum and
minimum values).

Table 2. Summary of NOx Data Analysis

Number of 30-Day Rolling Averages (Ib/mmBtu)

Unit Analyzed Coal Type Averages Mean Maximum Minimum
Havana 6 Subbituminous 1,286 0.040 0.070 0.022
Hawthorn 5 Subbituminous 1,318 0.072 0.076 0.067
Pleasant Prairie 1  Subbituminous 598 0.054 0.071 0.036
Springerville 3 W. Bituminous 751 0.072 0.083 0.062
T.S. Newmont Subbituminous 220 0.041 0.057 0.031
W.A. Parish 6 Subbituminous 1,366 0.043 0.053 0.031
W.A. Parish 7 Subbituminous 1,363 0.039 0.053 0.030
Walter Scott 4 Subbituminous 622 0.045 0.064 0.026

Table 3 presents a summary of the statistical analysis of the NOx 30-day rolling
averages. The statistical analysis is based on conventional assumptions such as the 30-
day rolling averages are independent observations and are normally distributed. For each
unit, the standard deviation (o) of the rolling 30-day averages is computed. Then, the
number of 30-day rolling averages (1) greater than the mean plus 1.96 times the standard
deviation and (2) greater than the mean plus 2.58 times the standard deviations are
enumerated. If the statistical assumptions were correct (i.e., independent measurements
and normally distributed), then only 2.5 percent of the NOx 30-day rolling averages
should be greater than the mean plus 1.96 standard deviations, and only 0.5 percent of the
30-day averages should be greater than the mean plus 2.58 standard deviations. The
results presented in Table 3 suggest the statistical assumptions (i.e., independent
measurements and normally distributed) are not perfect, but are reasonably good
approximations.





Table 3. Summary of NOx Statistical Analysis

Number of Standard Number of Averages >
Unit Analyzed Averages Mean Deviation (6) Mean+ 1.966 Mean + 2.58c
Havana 6 1,286 0.040 0.014 12 0
Hawthorn 5 1,318 0.072 0.002 46 9
Pleasant Prairie 1 598 0.054 0.009 0 0
Springerville 3 751 0.072 0.004 18 11
T.S. Newmont 220 0.041 0.007 10 0
W.A. Parrish 6 1,366 0.043 0.005 0 0
W.A. Parrish 7 1,363 0.039 0.003 34 28
Walter Scott 4 622 0.045 0.010 0 0

The results of the SO, data analysis are summarized in Tables 4 and 5. Table 4 identifies
the specific electric generating units that were analyzed and tabulates the 30-day rolling
average results (i.e., number of averages computed, mean, maximum and minimum
values).

Table 4. Summary of SO, Data Analysis

Number of 30-Day Rolling Averages (Ib/mmBtu)

Unit Analyzed Coal Type Averages Mean Maximum Minimum
Petersburg 1 E. Bituminous 1,368 0.046 0.079 0.022
Craig 1 Western 1,366 0.051 0.088 0.028
Hawthorn 5 Subbituminous 1,318 0.096 0.157 0.068
Pleasant Prairie 1  Subbituminous 598 0.018 0.026 0.013
Intermountain 1 ~ W. Bituminous 1,349 0.061 0.096 0.033
Navajo 1 W. Bituminous 1,332 0.042 0.069 0.026
T.S. Newmont Subbituminous 220 0.039 0.060 0.024
Walter Scott 4 Subbituminous 622 0.080 0.102 0.071

Table 5 presents a summary of the statistical analysis of the SO, 30-day rolling averages.
The statistical analysis is based on conventional assumptions such as the 30-day rolling
averages are independent observations and are normally distributed. For each unit, the
standard deviation (o) of the rolling 30-day averages is computed. Then, the number of
30-day rolling averages (1) greater than the mean plus 1.96 times the standard deviation
and (2) greater than the mean plus 2.58 times the standard deviation are enumerated. If
the statistical assumptions were correct (i.e., independent measurements and normally
distributed), then only 2.5 percent of the SO, 30-day rolling averages should be greater
than the mean plus 1.96 standard deviations, and only 0.5 percent of the 30-day averages
should be greater than the mean plus 2.58 standard deviations. The results presented in
Table 5 suggest the statistical assumptions are not perfect, but are reasonably good
approximations.





Table 5. Summary of SO, Statistical Analysis

Number of Standard Number of Averages >
Unit Analyzed Averages Mean Deviation (6) Mean+ 1.966 Mean + 2.58c
Petersburg 1 1,368 0.046 0.011 56 24
Craig 1 1,366 0.051 0.009 87 41
Hawthorn 5 1,318 0.096 0.015 24 17
Pleasant Prairie 1 598 0.018 0.003 33 10
Intermountain 1 1,349 0.061 0.015 22 0
Navajo 1 1,332 0.042 0.009 28 14
T.S. Newmont 220 0.039 0.010 5 0
Walter Scott 4 622 0.080 0.005 33 27

Additional Data Analysis Results

In addition to the 30-day rolling average approach, Tri State Generation and Sunflower
Electric requested that RMB perform additional data analyses on the T.S. Newmont
source using a 24-hour block average approach. The results of these additional analyses
are discussed and summarized in Attachments 2 and 3 of this document for NOx and
SO,, respectively.





Attachment 1. Selection of “Best Performing” Utility Units





Operating Steam units at selected plants - with target units highlighted for further analysis

Plant Operator Name Plant Name Unit
Indianapolis Power & Light AES Petersburg (IN) ST1
Indianapolis Power & Light AES Petersburg (IN) ST2
Indianapolis Power & Light AES Petersburg (IN) ST3
Tri State Generation & Transmi Craig (CO) 1
Tri State Generation & Transmi Craig (CO)

Dynegy Midwest Generation Ir Havana 6
Kansas City Power & Light Co Hawthorne (MO) 5
Los Angeles Dept of Water & P/ Intermountain ST1
Los Angeles Dept of Water & P/ Intermountain ST2
Salt River Project Navajo NAV1
Salt River Project Navajo NAV2
Salt River Project Navajo NAV3
Wisconsin Electric Power Co  Pleasant Prairie 1
Wisconsin Electric Power Co | Pleasant Prairie 2
Tucson Electric Power Co Springerville Generating Statio  ST3
NRG Texas LLC W A Parish 5
NRG Texas LLC W A Parish 6
NRG Texas LLC W A Parish 7
NRG Texas LLC W A Parish 8

MidAmerican Energy Co Walter Scott Jr Energy Center ST4

Primary Fuel Capacity (MW)

BIT
BIT
BIT
SUB
SUB
SUB
SUB
BIT
BIT
BIT
BIT
BIT
SUB
SUB
SUB
SUB
SuUB
SUB
SUB
SUB

Net Summer

232
435
540
428
428
438
563
900
900
750
750
750
604
612
418
657
645
567
603
790

SO, Annual Rate | NOx Summer Rate

(Ibs/mmBtu) (Ibs'fmmBtu)
0.06 0.28
0.08 0.07
0.18 0.09
0.05 0.28
0.06 0.28
0.43 0.03
0.09 0.08
0.08 0.4
0.08 0.4
0.04 0.38
0.03 0.37
0.04 0.32
0.02 0.06
0.03 0.06
0.09 0.07
0.7 0.05
0.72 0.05
0.74 0.04
0.14 0.04
0.08 0.06





Attachment 2. Additional NO, Data Analysis Using Block Averages





RMB Consulting & Research, Inc.

5104 Bur Oak Circle Phone (919) 510-5102

Raleigh, North Carolina 27612 Fax (919) 510-5104
MEMORANDUM

TO: Wayne Penrod

FROM: William R. Roberson
DATE: December 4, 2009

SUBJECT: Additional T.S. Newmont NO, Analysis Using Block Average Approach

RMB Consulting & Research, Inc. (RMB) was retained by Tri State Generation and
Sunflower Electric to analyze a series of emissions data from a select list of coal fired
electric generating utility units referenced in Attachment 1. RMB was asked to perform
additional analysis using a block average approach (i.e., instead of a rolling average
approach) with the NOy data available from the T.S. Newmont plant (i.e., second quarter
2008 through fourth quarter 2008). This memorandum provides a brief synopsis of the
approach used to analyze the selected sets of data as well as the analytical results.

The data collection and data validation approach used for this analysis was identical to
those previously discussed (i.e., download EDR from EPA website and convert into
spreadsheet, etc.). However, for this analysis, 24-hour block averages were determined
instead of 30-day rolling averages. The results obtained from these analyses yielded a
series of block averages of the NOy emission rates for T.S. Newmont measured in units
of pounds per million British thermal unit (Ib/mmBtu). Finally, similar statistical
treatments were applied to these data sets. Tables 1 and 2 summarize the results
obtained from this analysis.

Table 1. Summary of NOx Data Analysis
Number of 24—Hour Block Averages (Ib/mmBtu)
Unit Name Coal Type Averages Mean Maximum Minimum

T.S. Newmont Subbituminous 232 0.043 0.099 0.022

Table 2. Summary of NOx Statistical Analysis
Number of Standard Number of Averages >
Unit Analyzed Averages Mean Deviation () Mean +1.966 Mean + 2.58c

T.S. Newmont 232 0.043 0.007 15 6
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RMB Consulting & Research, Inc.

5104 Bur Oak Circle Phone (919) 510-5102

Raleigh, North Carolina 27612 Fax (919) 510-5104
MEMORANDUM

TO: Wayne Penrod

FROM: William R. Roberson
DATE: December 4, 2009

SUBJECT: Additional T.S. Newmont SO, Analysis Using Block Average Approach

RMB Consulting & Research, Inc. (RMB) was retained by Tri State Generation and
Sunflower Electric to analyze a series of emissions data from a select list of coal fired
electric generating utility units referenced in Attachment 1. RMB was asked to perform
additional analysis using a block average approach (i.e., instead of a rolling average
approach) with the SO, data available from the T.S. Newmont plant (i.e., second quarter
2008 through fourth quarter 2008). This memorandum provides a brief synopsis of the
approach used to analyze the selected sets of data as well as the analytical results.

The data collection and data validation approach used for this analysis was identical to
those previously discussed (i.e., download EDR from EPA website and convert into
spreadsheet, etc.). However, for this analysis, 24-hour block averages were determined
instead of 30-day rolling averages. The results obtained from these analyses yielded a
series of block averages of the SO, emission rates for T.S. Newmont measured in units of
pounds per million British thermal unit (Ib/mmBtu). Finally, similar statistical treatments
were applied to these data sets. Tables 1 and 2 summarize the results obtained from this
analysis.

Table 1. Summary of SO, Data Analysis
Number of  24-Hour Block Averages (Ib/mmBtu)
Unit Name Coal Type Averages Mean Maximum Minimum

T.S. Newmont Subbituminous 239 0.041 0.161 0.000

Table 2. Summary of SO, Statistical Analysis
Number of Standard Number of Averages >
Unit Analyzed Averages Mean Deviation (6) Mean + 1.966 Mean + 2.58¢

T.S. Newmont 239 0.041 0.019 5 3





RMB Consulting & Research, Inc.

5104 Bur Oak Circle Phone (919) 510-5102

Raleigh, North Carolina 27612 Fax (919) 510-5104
MEMORANDUM

TO: Wayne Penrod

FROM: Ralph Roberson

DATE: June 8, 2010

SUBJECT: Discussion of Rolling 12-Month Method of Analysis

In a previous report,' RMB Consulting & Research, Inc. (RMB) described the methodology used
to download, to process and to conduct statistical analysis of SO, and NOx emission data. To
review, RMB analyzed up to 4 years of SO, emission data from eight coal-fired units and up to 4
years of NOx emission data from eight coal-fired units. Subsequently, RMB was asked to revisit
its initial analysis and to evaluate 12-month rolling averages for the NOx emission datasets.

RMB used the same Excel® files as described in the previously-referenced report and computed
12-month rolling averages. To compute the initial 12-month rolling average, RMB used the first
12 months of quality assured emissions data. The second 12-month rolling average was
computed by dropping the first calendar month of data and adding the 13™ month of data to the
analysis. This “rolling” process was repeated until we reached the last month in each dataset.
The important point to note is that we rolled the averages on the basis of calendar months — not
necessarily, for example 30 boiler operating days.

As with the analysis of 30-day rolling averages, after computing all of the possible rolling
averages, RMB determined the mean, maximum, minimum and standard deviation of the rolling
12-month averages for each unit. Then, for each unit, RMB enumerated the number of 12-month
averages that exceeded (1) the mean plus 1.96 times the standard deviation and (2) the mean plus
2.58 times the standard deviation. If the statistical assumptions hold (i.e., independent
measurements and normally distributed), then only 2.5 percent of the 12-month rolling averages
should be greater than the mean plus 1.96 standard deviations, and only 0.5 percent of the 12-
month rolling averages should be greater than the mean plus 2.58 standard deviations.

The results of the NOx analysis are presented in Tables 1 and 2. For the purpose of this analysis,
we have defined the term, Upper Operating Level to be the emission rate equal to the mean plus
2.58 times the standard deviation. When one compares the 12-month rolling average NOx
analysis to the 30-day rolling average analysis, two observations are apparent. Importantly, the
longer term averaging (i.e., 12-month) does not significantly alter the long-term means.
However, the longer term averaging (i.e., 12-month) does tend to reduce the range (i.e.,

! “Source Emissions Data Analysis — Approach Synopsis and Results Summary”, report prepared for Tri State
Generation and Sunflower Electric by W. Roberson and R. Roberson, dated November 2009.





MEMO — Wayne Penrod
June 8, 2010
Page 2

maximum and minimum) of the individual averages. If you have any questions concerning the
12-month rolling average NOx analysis, please do not hesitate to contact me.

Table 1. Summary of NOx Emission Data Analysis
12-Month Rolling Averages (1b/10° Btu)

Unit Analyzed Coal Type Mean Maximum Minimum
Havana 6 Subbituminous 0.042 0.047 0.034
Hawthorn 5 Subbituminous 0.072 0.074 0.071
Pleasant Prairie 1  Subbituminous 0.053 0.060 0.047
Springerville 3 W. Bituminous 0.073 0.074 0.071
W.A. Parish 6 Subbituminous 0.043 0.051 0.038
W.A. Parish 7 Subbituminous 0.038 0.042 0.036
Walter Scott 4 Subbituminous 0.045 0.052 0.039

Table 2. Statistical Analysis of 12-Month Rolling NOx Averages — Normal Distribution

Number of Mean Upper Operating Level ~ Maximum
Unit Analyzed Averages  (Ib/10° Btu) (1b/10° Btu) (1b/10° Btu)
Havana 6 36 0.042 0.0487 0.047
Hawthorn 5 37 0.072 0.0739 0.074
Pleasant Prairie 1 12 0.053 0.0652 0.060
Springerville 3 17 0.073 0.0754 0.074
W.A. Parish 6 36 0.043 0.0528 0.051
W.A. Parish 7 37 0.038 0.0429 0.042

Walter Scott 4 9 0.045 0.0574 0.052






