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David Kline 
Environmental Englnaar 
307-464-2363 
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August 13, 2015 
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Administrator, Division of Air Quality t~l.fJJ!F{I~, 
Department of Environmental Quality .---...v:... ''" !i..~ 
Herschler Building r//J} -....::.::P....£;_ // fl/-'l~ 
122 W 251

h Street I ff /1 41.16 ~'-~'l~ 
Cheyenne, WY 82002 /.::tR ~ 1 3 20!$ ~~ )j 1 

RE: Notice of Publication- Permit Application A00008~~/yJ 
~.,~rVJs, 

Dear Steven A. Dietrich 

Black Thunder Mine would like to address changes needed within the Permit Application 
A0000611. Listed below please find our proposed changes to the Permit Application A0000611: 

1. Section 3.4 Disturbed Acreage (page 8) 

Section 3 of Black Thunder's Air Quality Permit Application, includes an in-depth discussion of 
the constituents making up Table 3-2 of the proposed permit. The table provides an estimate of 
the potential open acres that could be prone to wind erosion. This table also provides an 
estimate of the number of acres that were stabilized in each category based on actual data. It is 
important to understand that under normal circumstances not all the potential open acres are 
prone to wind erosion as represented by the acres shown as ~actual open acres". The first 
sentence of the last paragraph In section 3.4 should state that the amount of open acreage 
utilized for the modeling was the Total Actual Open Acres from the current year quantity. 

2. S!gtion 5.0 Table 5·1 (page 1 0} 

Section 5 Table 5-1 of the Black Thunder Mine's Air Quality Permit Application states that the 
four Top-Off System Dust Collectors produce zero emissions. This system is not a bag house 
but an enclosed dust collector that controls displacement air from the silos as they are filled and 
the dust is returned to the silo or onto the conveyor. The systems are completely enclosed with 
no exhaust to the atmosphere. 

Thunder Basin Coal Co., I..LC. 
Black Thunder Mine 
P.O. Box406 
Wright, WY 82732 
Offlc11: 307-464·2300 

'0/lJ 
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~ David Kline 

ArchCoal· 

Environmental Engineer 
307-464-2363 
dkllne@archcolll.com 

Please replace the following pages in the submitted permit applications with the 
enclosed pages for the additional model runs without the control efficiencies for the open 
acres, justifying the removal of condition 24. The following 3 sets of Information, was 
sent out via FedEx on 13August2015. 

1. Page 6- Table 3-1 (Life-of-Mine Parameters}, replace Page 6 
2. Page 31- Table 5-2 (Annual PM 1o Emission Summary (tpy}), replaces Page 31 
3. Page 37- Last Paragraph of text and Table 7-1 (Annuaii'M1o Modeling Results), 

replaces Page 37 
4. Map 10-2018 Area Source Locations and PM10 Modeling Results, replaces 

Map 10 
5. Map 11-2023 Area Source Locations and I'M1o Modeling Results, replaces 

Map 11 
6. Appendix 2 - Black Thunder PM1o and PM2.~ Emission Inventory, replace the first 

4 spreadsheet pages. The remaining 2 spreadsheet pages in original Appendix 
2 (entitled Black Thunder PM10 Model Source Emission Calculations) are 
unchanged. 

7. Appendix 8- pm10 Emission Apportioning, replace the first four spreadsheet 
pages In Appendix 8. The remaining 8 spreadsheets pages In original Appendix 
8 are unchanged. 

8. Also enclosed is a new CD containing the revised modeling files, apportioning 
tables, maps and modeling results. 

8. Section 11.0 (paae 47) Permit Condition 27 

Black Thunder Mine is currently submitting data generated by the N02 monitoring network on a 
voluntary basis. We will continue to submit this data on a quarterly basis. Please remove 
mention of N02 monitoring as a requirement in permit condition 27. 

If you have any questions in regards to the proposed changes to the Permit Application 
A0000611, please contacted me at your earliest convenience at (307) 464-2363 or e-mail me at 
dkline@archcoal.com. 

Sincerely, 

v~~ 
David Kline 
Environmental Engineer 
cc : Air Quality Permit Application to Modify the Black Thunder Mine - February 2015 (3 Ring Binder) 

Thunder Basin Coal Co., LLC. 
Bleck Thunder Mine 
P.O. Box 406 
Wright, WY 82732 
Offlco: 307-464-2300 
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3. Section 6.0 Table &·2 (page 11) 

Boiler #1 Bag house has been listed twice with varying rates. Could you please adjust the 
second •Boiler #1 Bag house" to read "Boiler #2 Bag house". 

Coal Top-off Baghouse listings also have numeric duplications. Please label as "Coal Top-off 
Baghouae" 1 through 4. 

4. Section 8.1.1 (page 12) 

In the second paragraph down there is what appears to be a small typographical error. The last 
sentence of the paragraph reads "If a compliance demonstration is greater than ten percent 
(1 0%) opacity or greater then Thunder Basin .. . •. Please remove the second or greater then in 
this sentence. 

5. Section 10.4.6 (page 31) 

In accordance with Black Thunder Mine's Air Quality Permit Application, the background N02 
concentration used in the permit modeling was 141Jg/m3

• Please change the background N02 

in this section to 14 1Jg/m3
, 

6. Section 11.0 (page 441 Permit Condition 13.14.15,16,17, and 18 

Several of the proposed permits conditions, mention Black Thunder Mine conducting control 
effectiveness demonstrations on each truck dump. It would be more accurate to describe the 
control equipment as the "truck dump stilling shed." Please revise this de$cription in all of the 
permit conditions shown above. 

7. §ectlon 11.0 (page 47) Permit Cond!tjon 24 

We woulci like to request that condition 24 be removed from the draft permit. Additional model 
runs were completed to show that the receptors around the LNCM still show compliance utilizing 
no controls for open acres. The results of these model runs are shown below. The receptors 
with the highest concentrations remain the same as in the original model runs and the 
concentration at the receptors increase only slightly: 

Year 2018 high concentration {at receptor 19): 

43.3 ug/m3 in the application 

43.6 ug/m3 now, with no ripped acres 

Year 2023 high concentration (at receptor 271 ): 

45,6 ug/m3 In the application 

45.6 ug/m3 now, with no ripped acres 

213 
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Administrator, Division of Air Quality 
Department of Environmental Quality 
Herschler Building 
122 W 25th Street 
Cheyenne,VVY 82002 

David Kline 
Environmental Engineer 
307-464-2383 
dkline@archcoal.com 

August13,2015 

RE: Notice of Publication- Permit Application A0000611 

Dear Steven A. Dietrich 

Black Thunder Mine would like to address changes needed within the Permit Application 
A0000611. Listed below please find our proposed changes to the Permit Application A0000611: 

1. Section 3.4 Disturbed Acreage (page 8) 

Section 3 of Black Thunder's Air Quality Permit Application, includes an in-depth discussion of 
the constituents making up Table 3-2 of the proposed permit. The table provides an estimate of 
the potential open acres that could be prone to wind erosion. This table also provides an 
estimate of the number of acres that were stabilized in each category based on actual data. It is 
important to understand that under normal circumstances not all the potential open acres are 
prone to wind erosion as represented by the acres shown as "actual open acres". The first 
sentence of the last paragraph in section 3.4 should state that the amount of open acreage 
utilized for the modeling was the Total Actual Open Acres from the current year quantity. 

2. Section 5.0 Table 5-1 (page 1 0) 

Section 5 Table 5-1 of the Black Thunder Mine's Air Quality Permit Application states that the 
four Top-Off System Dust Collectors produce zero emissions. This system is not a baghouse 
but an enclosed dust collector that controls displacement air from the silos as they are filled and 
the dust is returned to the silo or onto the conveyor. The systems are completely enclosed with 
no exhaust to the atmosphere. 

Thunder Bas in Coal Co., LLC. 
Black Thunder Mine 
P.O. Box 406 
Wrigl1t, WY 82732 
Office: 307-464-2300 



3. Section 5.0 Table 5-2 (page 11) 

Boiler #1 Baghouse has been listed twice with varying rates. Could you please adjust the 
second "Boiler #1 Baghouse" to read "Boiler #2 Baghouse". 

Coal Top-off Baghouse listings also have numeric duplications. Please label as "Coal Top-off 
Baghouse" 1 through 4. 

4. Section 8.1.1 (page 12) 

In the second paragraph down there is what appears to be a small typographical error. The last 
sentence of the paragraph reads "If a compliance demonstration is greater than ten percent 
(1 0%) opacity or greater then Thunder Basin ... ". Please remove the second or greater than in 
this sentence. 

5. Section 1 0.4.5 (page 37) 

In accordance with Black Thunder Mine's Air Quality Permit Application, the background N02 

concentration used in the permit modeling was 14 j..Jg/m3
. Please change the background N02 

in this section to 14 j..Jg/m3
. 

6. Section 11.0 (page 44) Permit Condition 13,14,15,16,17, and 18 

Several of the proposed permits conditions, mention Black Thunder Mine conducting control 
effectiveness demonstrations on each truck dump. It would be more accurate to describe the 
control equipment as the "truck dump stilling shed." Please revise this description in all of the 
permit conditions shown above. 

7. Section 11.0 (page 47) Permit Condition 24 

We would like to request that condition 24 be removed from the draft permit. Additional model 
runs were completed to show that the receptors around the LNCM still show compliance utilizing 
no controls for open acres. The results of these model runs are shown below. The receptors 
with the highest concentrations remain the same as in the original model runs and the 
concentration at the receptors increase only slightly: 

Year 2018 high concentration (at receptor 19): 

43.3 ug/m3 in the application 

43.6 ug/m3 now, with no ripped acres 

Year 2023 high concentration (at receptor 271 ): 

45.6 ug/m3 in the application 

45.8 ug/m3 now, with no ripped acres 



ArchCoal · 

David Kline 
Environmental Engineer 
307-464-2383 
dkline@archcoal.com 

Please replace the following pages in the submitted permit applications with the 
enclosed pages for the additional model runs without the control efficiencies for the open 
acres, justifying the removal of condition 24. 

1. Page 6- Table 3-1 (Life-of-Mine Parameters), replace Page 6 
2. Page 31 -Table 5-2 (Annual PM10 Emission Summary (tpy)) , replaces Page 31 
3. Page 37- Last Paragraph of text and Table 7-1 (Annual PM1o Modeling Results) , 

replaces Page 37 
4. Map 10- 2018 Area Source Locations and PM10 Modeling Results, replaces 

Map 10 
5. Map 11 - 2023 Area Source Locations and PM10 Modeling Results, replaces 

Map 11 
6. Appendix 2- Black Thunder PM10 and PM2.5 Emission Inventory, replace the first 

4 spreadsheet pages. The remaining 2 spreadsheet pages in original Appendix 
2 (entitled Black Thunder PM10 Model Source Emission Calculations) are 
unchanged. 

7. Appendix 8 - pm 10 Emission Apportioning , replace the first four spreadsheet 
pages in Appendix 8. The remaining 8 spreadsheets pages in original Appendix 
8 are unchanged. 

8. Also enclosed is a new CD containing the revised modeling files , apportioning 
tables, maps and modeling results. 

8. Section 11.0 (page 47) Permit Condition 27 

Black Thunder Mine is currently submitting data generated by the N02 monitoring network on a 
voluntary basis. We will continue to submit this data on a quarterly basis. Please remove 
mention of N02 monitoring as a requirement in permit condition 27. 

If you have any questions in regards to the proposed changes to the Permit Application 
A0000611 , please contacted me at your earliest convenience at (307) 464-2383 or e-mail me at 
dkline@archcoal.com. 

Sincerely, 

v~~ 
David Kline 
Environmental Engineer 
cc : Air Quality Permit Application to Modify the Black Thunder Mine- February 2015 (3 Ring Binder) 

Thunder Basin Coal Co., LLC. 
Black Tllunder Mine 
P.O. Box 406 
Wright, WY 82732 
Office: 307-464-2300 



Page Replacement Key for Revised Open Acre Calculations and Modeling for the 
Air Quality Permit Application to Modify the Black Thunder Mine (originally submitted February 20 15) 

-Revisions Dated 8/11/15-

The 13 pages following this cover sheet are direct replacements to existing pages in the original 
(February 20 15) application, as described below. The enclosed CD also replaces the disk 
contained with the February application. 

-Page 6 Revised 8111115 replaces the original Page 6. 

-Page 31 Revised 8111115 replaces the original Page 31. 

- Page 3 7 Revised 8111 / 15 replaces the original Page 3 7. 

- Maps 1 0 and 11 Revised 8/11/15 replace the original Maps 1 0 and 11. 

-Four spreadsheet pages with the footer "Appendix 2 Revised 8111115" replace the first four 
spreadsheet pages in Appendix 2. The remaining two spreadsheet pages in original Appendix 2 
(entitled Black Thunder PM10 Mobile Source Emission Calculations) are unchanged. 

-Four spreadsheet pages with the footer "Appendix 8 Revised 8/ 11 /15'' replace the first four 
spreadsheet pages in Appendix 8. The remaining eight spreadsheet pages in original Appendix 8 
are unchanged. 



Coal Tons Coal Haul Truck 

Year VMT Hrs 

2015 190,000,000 3,939,654 372,811 

2016 190,000,000 4,299,812 414,209 

2017 190,000,000 4,443,613 430,737 

2018 190,000,000 4,715,616 462,002 

2019 190,000,000 5,060,510 501,645 

2020 190,000,000 5,246,270 522,997 

2021 190,000,000 5,538,604 556,599 

2022 190,000,000 5,656,720 570, 175 

2023 190,000,000 5,730,401 578,644 

2024 190,000,000 4,567,616 444,991 

2025 190,000,000 3,459,737 3 17,648 

2026 190,000,000 1,497,672 114,764 

2027 183,448,841 1,243,660 95,300 

2028 148,091,317 1,076,428 82,485 

2029 173,622, I 02 1,326,300 101 ,632 

2030 190,000,000 1,324,468 10 1,492 

2031 190,000,000 888,515 68,085 

B lack T hunder Mine Permit Application 
Page 6 Revised 8/ I I I 15 

Dragline 08 Shovel 08 08 Haul Truck 
Yd3 Yd3 

VMT Hrs 

295,158, 158 438,932,656 7,553,755 868,248 

283,783,554 447,699,776 7,707,339 885,901 

29 1,842,005 476,016,709 8,203,402 942,920 

270,50 I, 112 476,273,216 8,207,896 943,436 

252,305,995 42 1,006,177 7,239,714 832,151 

252,944,464 456, 125,004 7,854,935 902,866 

262,693,326 408,4 10,007 7,0 19,051 806,788 

270,430, 11 2 430,694,865 7,409,443 851,660 

269,071,0 12 560,494,500 9,683,305 1, 11 3,024 

202,890,957 515,252,181 8,890,739 1,021 ,924 

185,070,840 593,473,808 10,261 ,045 1,179,430 

293,599,85 I 336,862,994 5,765,673 662,721 

356,086,80 I 48,537,567 748,670 86,054 

303,852,2 10 2 17,286,524 3,634, 194 4 17,724 

355, 171,525 297,329, 158 5,058,764 581,467 

326, I 08,23 I 356,320,800 6,106,540 701,90 1 

0 739,423,554 12,817,829 1,473,314 

Water Truck 

VMT Hrs 

620,529 62,053 

650,055 65,005 

686,829 68,683 

702,719 70,272 

666,898 66,690 

712,932 7 1,293 

68 1,693 68, 169 

710,9 18 71,092 

845,834 84,583 

733,457 73,346 

748,539 74,854 

388,743 38,874 

90,677 9,068 

250,104 25,010 

34 1,550 34, 155 

401,696 40, 170 

770,700 77,070 

Table 3-1 
Black Thunder Mine 

Life-of-Mine Parameters 

Drill Hrs Scraper Hrs 
Coal 08 

12,56 1 56,845 27,768 

12,888 56,007 27,768 

12,459 58,865 27,768 

13,570 57,720 27,768 

9,721 53,056 27,768 

8, 192 55,460 27,768 

7,864 52,876 27,768 

7,646 55,014 27,768 

7,646 63,560 27,768 

7,427 54,043 27,768 

7,427 57, 110 27,768 

6,335 48, 108 27,768 

6, 11 7 49,878 27, 12 1 

5,789 39,558 23,629 

5,789 49,249 26, 150 

3,932 51 ,855 27,768 

646 52, 107 27,768 

Grader Hrs 

161 ,338 

169,0 14 

178,575 

182,707 

173,394 

185,362 

177,240 

184,839 

219,917 

190,699 

194,620 

101 ,073 

23,576 

65,027 

88,803 

104,441 

200,382 

Tracked Rubber Tire Wheeled Loader Number of Tons of ANFO Open 
Dozer Hrs Dozer Hrs Hrs Blasts Used Train Hrs 

Acres 
on 08 Coal 08 Coal 08 Coal 08 Coal 08 

310,017 12,000 70,162 47,500 42,709 1,357 1,472 47,500 257,590 224,040 9,554 

314,631 12,000 69,324 47,500 41 ,631 1,357 1,447 47,500 253,163 225,285 10, 146 

329,535 12,000 72, 183 47,500 45,307 1,357 1,523 47,500 266,529 225,328 10,738 

329,670 12,000 71 ,037 47,500 43,834 1,357 1,488 47,500 260,362 227,027 11 , 125 

288, 182 12,000 66,372 47,500 37,836 1,357 1,356 47,500 237,237 221 ,242 11,562 

294,266 12,000 68,777 47,500 40,928 1,357 1,406 47,500 246, 125 214,465 11,999 

269, 153 12,000 66,192 47,500 37,603 1,357 1,345 47,500 235,379 214,293 13,003 

280,882 12,000 68,330 47,500 40,353 1,357 1,393 47,500 243,836 214,393 13,428 

349,197 12,000 76,879 47,500 51 ,345 1,357 1,580 47,500 276,556 214,541 12,642 

325,385 12,000 67,360 47,500 40,008 1,357 1,337 47,500 233,964 216,782 11,7 10 

354, 155 12,000 70,427 47,500 43,049 1,357 1,380 47,500 241 ,529 217,648 10,896 

219,096 12,000 61 ,422 47,500 31,676 1,357 1,1 65 47,500 203,820 224, 112 11,11 5 

67, 174 12,000 62,735 45,862 34,797 1,3 10 1,142 45,862 199,780 225,000 10,104 

155,058 12,000 49,936 37,023 27,1 81 1,058 58 1 37,023 10 1,745 225,000 8,982 

197,858 12,000 6 1,418 43,406 35,560 1,240 1, 178 43,406 206,224 225,000 7,313 

229,337 12,000 65,171 47,500 36,291 1,357 1,247 47,500 218,260 225,000 5,678 

406, 170 12,000 65,422 47,500 36,6 14 1,357 1,246 47,500 218, 130 225,000 3,685 

Section 3 



Table 5-2 
Black Thunder and Regional Mines 

Annual PM1o Emission Summary (tpy) 

Black 
Year Thunder 

2015 6,375 
2016 6,512 
2017 6,817 
2018 6,816 
2019 6,475 
2020 6,787 
2021 6,657 
2022 6,901 
2023 7,722 
2024 6,769 
2025 6,881 
2026 5,212 
2027 3,438 
2028 4, Ill 
2029 4,869 
2030 5,043 
2031 5,864 
2032 
2033 
2034 
2035 

Black Thunder Mine Pennit Application 
Page 3 1 Revised 8/ 11/1 5 

School 
Creek 

1,051 
916 
992 

1,035 
1,081 
1,109 
1,252 
1,158 
1,134 
1,150 
1,123 
1,126 
1,096 
1,138 
833 

NARM Antelope 

3,645 2,153 
3,676 2,367 
3,674 2,519 
3,501 2,792 
3,703 2,716 
3,793 2,712 
3,858 2,757 
3,975 2,809 
3,471 2,802 
3,383 2,821 
3,314 2,781 
3,320 2,781 
3,366 2,780 
3,274 2,801 
3,632 2,827 

2,858 
1,656 
760 
341 
347 
226 

Total 

13,224 
13,470 
14,002 
14,144 
13,976 
14,399 
14,525 
14,844 
15,129 
14,123 
14,100 
12,439 
10,679 
11,324 
12,161 
7,901 
7,520 
760 
341 
347 
226 

Section 5 



7.0 PM10 Modeling Analysis and Results 

The area source, haul road, and point source PM10 information for Black Thunder and other 

sources in the area were input into ISCLT3. The LNCM receptors and JFDs identified in Section 6.0 

were also input to the model. The site-specific background concentration (see Section 6.7.1) of 

11.2 f.i.g/m3 was added to the results from the model to obtain the total impact from the fugitive and 

point sources. 

The maximum annual PM10 modeling results for the worst-case years are summarized in 

Table 7-1. The receptor-specific PM10 concentrations predicted by the model are included on the CD 

attached to this document. These concentrations are also displayed on Maps 10 and 11 for the two 

years. 

From Table 7-1, the maximum cumulative concentration predicted in 2018 was 43.57 f.i.g/m3 

(including 11.2 f.i.g/m3 background) and occurred at receptor 19 on the Black Thunder LNCM. The 

maximum concentration predicted in 2023 was 45.82 f.i.g/m3 and occurred at receptor 271 on the 

Black Thunder LNCM. A secondary high concentration predicted in 2023 of 45.75 flg/m3 occurred 

at receptor 337 on Black Thunder' s LNCM within School Creek. 

Table 7-1 
Annual PM10 Modeling Results 

UTM Location 

Year Receptor X(m) Y(m) 

2018 19 477398.49 4846662.99 

2023 271 46826 1.10 4841010.91 

Black Thunder Mine Permit Application 
Page 3 7 Revised 8/ 11 /15 

Maximum Annual 
PMIO Black 

Concentration, Thunder· 
with Background Contribution 

43.57 f.!g/m3 30.24 f.!g/m3 

45.82 f.!g/m3 30.70 flg/m3 

Wyoming 

Mine Standard 

LNCM (J.tg/mJ) 

Black 
50 

Thunder 

Black 
50 

Thunder 

Section 7 
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Black Thundtr Pl\1 10 Emission Calculal ions 

N nhP't ' 0 ' 
vvu•""'' ' 

Minang PM 10 Emission Factor Control Uncontrolled PM, Pa:umctcr 
Opcrauon Equations FnctorY. Emission Foctor Umts 

Coal Rcmo\al1 
0 003 • 0. 70 • 0.3 lblton 0 001 lb/ton tonl)'r 

OB Remo>'al (TIS)' 0 02 • 0, 75 • 0.3 lbJton 0 0045 lb/ton yd)/)T 
OB Remo\'al (draghne)' 004 ' 0 15 ' 0.3l~d1 

0009 lb/)d1 yd1~T 
Scr.~pcnl 32 • c. 0.3 lblhr 50 6970 lblhr hr/)T 
08 Blasung1 

50 ' 0 75 • 0.3 lblblast II 250 lblblast bJas:l~T 
Coal Blasting' 35 • 0 75 • 0.3 lblbl•st 7.875 lblbl•st blnslsl!oT 
OB Haul Roods ' 0.81 ' 5 • (S/30)' ' C ' 0.62T ' 0.3 lbNMT 60 0.588 lbNMT VMT/)T 
Coal Haul Roods1 0.81 ' 5 • (S/30)' ' C ' 0.62T • 0.3 lbNMT 60 1.045 lbNMT VMT!yr 
Cool Dumping1 

0.017 • 0.75 • 0.3 1b/ton 85 0.00-1 lblton tonf}T 
[)o,_.,. & Loaden on OB' I 0 • s 1 11M1

•' 0.75 'C lblhr 0 541 lblht hr/)T 
Dozcn & Loaders on Coal' 18 6 • s' 11M'" • 0.75 • C lblhr 9 626 lblhr hr/)T 
Graders' 32 ' C ' O.J iblhr 50 6.970 lblhr hr/)T 
Water Trucks' 0.81 ' s ' (S/30)' • C • 0.62T • 0.3 lb/VMT 50 0261 lb/VMT VMTI)T 
Wind Erosion, untreated acres' 0 25 ' 0.3 ton/acre/year 0.075 ton/acre/year acres 

Northwest P'l ' 
1 opera lOllS 

Mmmg PM 10 Emission Fxtor Control Uncontrolled PM, Parameter 
OpcrattOn Equattons Factor~. Enusston Factor Unns 

Cool RCl00\1111 
0003 • 0 70 • O.Jiblton 0001 lblton lon/)T 

OB Remo\01 (TiS)' O.o2 • 0 75 • 0.3 lblton 0 00-15 lb/1on ycf/)T 
OB Remova l (draglinc) 1 0.04 • 0. 75 • 0.3lbi)·d' 0.009 l~·d' ydJ~T 

Scrapers' 32 ' C ' O.J ib/hr 50 6.970 lblhr hr/)T 
OB Blasting1 

50 • 0 75 • 0.3 lblblast I I 250 lblblos1 blast~T 

Cool Bl;~stmg1 
35 • 0 75 • 0.3 lblblast 7.875 lblblosl blas:~T 

OB Haul Roads' 0.81 • s ' (S/30)' • C • 0.62T ' 03 1b/VMT 60 0588 lb/VMT VMT/)T 
Cool Haul Roads' 0.81 's' (5130)' ' C • 0.62T • 0 31b/VMT 60 I 045 lb/VMT VMT/)T 
Coal Dump1ng1 

0017 • 0.75 • 0.31blton 85 0 00-1 lblton I~T 
Doz= & Loaders on OB' 10 ' s11/M 1

,. • 0.75 • C lb/hr 0.547 lblhr hr/)T 
Dozers & lo:~dcn on cooe 18.6 • s1 'JM1

" • 0.75 • c lblhr 9.626 lblhr hr/yr 
Graders1 

32 • c ' 0.3 lblhr 50 6 970 lb/hr hr/)T 
Water Trucks1 0.81 ' s • (S/30)' • C • 0.62T • 0.3 lb/VMT 50 0261 lb/VMT VMT/)T 
Wmd Erosion. untreated xrcs1 

0.25 • 0 3 tonlacrelyear 0 075 ton/acre/year acres 

\V I P't .. ' 
1 vperouons 

Mimng PM 11) Emission Factor Con<rol Uncontrolled PMH1 
Parameter 

Opcr:lt ton Equations Foctor~o Emission F.1ctor Umts 

Cool Removal' 0 003 • 0. 70 • 0.3 lb/ton 0 001 lblton toni~T 
OB Removal (TIS)' 002 ' 0.75 • 0.3lbhon 0.0045 lbllon yd1/)T 
OB R~mond (dr3£hne)1 no.a • n n •ollhlytt} 0009 lhl)rl' yd1~T 
Scrapers1 32 . c. 0.3Jbllv' 50 6.970 lblhr hri)r 
OB Blastmg1 SO ' 0.75 • 0.3lblblasl I 1.250 lblblasl blasts/)T 
Cool Blasting 1 

35 ' 0. 75 • 0.31blbl•st 7.875 lblblast blastsl)·r 
OB Hau l Roods' 0.81 • s ' (S/30)' • C • 0.62T • 0.3 lbNMT 60 0.588 lbNMT VMT/)T 
Cool Haul Roads 1 

0.81 • s ' (S/30)' ' C ' 0.62T ' 0.3 lbNMT 60 1.045 lbNMT VMT/)T 
Coal Dumping1 

0.017 • 0.75 • 0.3 lb/ton 85 0.004 lblton ton./)T 
Do'.=& l..oadenonOB' I 0 • s1 '1?.1'1 ~ • 0. 75 ' C lblhr 0 547 lblhr hr/)T 
Dozers & Loaden on Coal' 18 6 • s1l ll\11

,. • 0.75 • C lblhr 9 626 lblhr hr/)T 
Graders' 32 • c '0.31blhr 50 6.970 lblhr hri)T 
Water Trucks' 0.81 ' s ' (S/30)' • C • 0.62T • 0.31b/VMT 50 0.261 lb/VMT VMT/)T 
Wind Erosion, untreated oeres1 

0 25 • 0.3 ton/acre/year 0,075 ton/acre/yea< acrc:s 

S th est P'r ou w ' 
Upcra •ons 

Mmmg PM 10 Emission Factor Con1rol Uncornrolk:d PM 10 
Por.unctcr 

Operauon EquattonS Factor % Ernissaon Factor Unus 

Cool RCl110\•al1 
0 003 • 0 70 • 0.3 lblton 0.001 lblton lon/)T 

OB Remo' at (TiS)' 0 02 • 0 75 • 0.3 lblton 0.0045 lbllon yd'i)T 
OB Rcmo,·al (dragline)1 0.04 • 0 75 • 0.3 lbl)'d' 0 009 lb/yd1 yd1/~T 
Scrapers' 32 • c • 0.3 lb/hr 50 6 970 tbnu hri)T 
OB Blasting' 50 • 0 75 • 031blblast II 250 lblblost blast~T 

Coal Blastmg1 
35 • 0 75 • 0.31blblost 7 875 lblblas1 b)as:~T 

OB Haul Roads' 08 1 ' s' (5130)' ' C • 062T • Ollb!VMT 60 0 588 lb/VMT VMTI)T 
Coal Haul R03ds1 0.81 • 5 • (5130)' • C ' 0.62T • 0 3 lb/VMT 60 I 045 lb/VMT VMT/)T 
Cool Dumpmg1 

0017 • 075 • 0.31blton 85 0 00-1 lblton I~T 
Dozers & Loaders on OB: I O• s1 '1M1

" • 0.75 • C lblhr 0 547 lblhr hr/)T 
Dozers & Loaders on Coal1 18.6 ' s1 s/M1 ~ • 0 75 • C lb/hr 9.626 IMu hri~T 
Grodcrs1 

32 • c '0.3lblhr 50 6.970 tbnu hr~r 
WatcrTrucL.s1 

0.8 1 ' s ' (S/30)' ' C '0.62T ' 0 3 lb/VMT 50 0 261 lb/VMT VMTI)T 
Wind Erosion. untreated xn:s1 

0 25 • U 3 ton/auel)·ear 0 075 ton/aere/yeM acres 

Operations Pa:nvnctcrs ~ Y tar 
2015 2016 2017 20 18 2019 2020 2021 2022 2023 2024 2025 

38.352.223 44.076,597 43,036,317 50,551,300 27,399.678 0 0 0 0 0 0 

64,073.144 12,581 ,581 74.652,419 116,5 10,680 64,632.500 0 0 0 0 0 0 

68,828.929 67.280.639 69.391.173 63,899,223 39,787,169 0 0 0 0 0 0 
5.605 6,442 6.290 7,388 4.004 0 0 0 0 0 0 

303 314 322 378 225 0 0 0 0 0 0 

274 315 307 361 196 0 0 0 0 0 0 

1,1 11 ,601 1,260,711 1.297.702 2.011.337 1. 109.947 0 0 0 0 0 0 
863.374 1.044.067 1.065.07 1 1,302,777 735,318 0 0 0 0 0 0 

38,352,223 44.076,597 43.036.3 17 50.551.300 27,399,678 0 0 0 0 0 0 

72.044 77.632 79.450 107,039 66,054 0 0 0 0 0 0 

12,0 10 13.803 13,477 15.831 8.580 0 0 0 0 0 0 

27.231 31.913 32,812 46,647 26,061 0 0 0 0 0 0 
104.736 122,743 126,201 179,412 100.236 0 0 0 0 0 0 

2,937 3,092 3,247 3,197 3, 197 3.197 3. 197 3,197 2. 155 1,032 0 

Opcratioos Parameters by Ye;u 
2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 

43,604.929 39,348,198 43.533.736 38.744,823 46.493.528 56.557.923 54.373,213 55.642.602 46.212.509 36,314.508 0 

73,786.199 71,649,374 82.864.102 72,827,346 98.544,488 119.515,756 70.294,067 78.266.839 64,186,469 57.018.586 0 

57,382.142 55,420,310 53,475,125 49,193,304 69,853.808 83.139.756 86.345.750 89,044,394 88.8 12,685 54.9-19,175 0 

6,373 5,751 6.362 5,663 6,795 8,266 7,947 8,132 6,754 5,301 0 
280 270 301 273 356 427 353 373 319 246 0 
311 281 3 11 277 332 404 388 397 330 259 0 

1.279,639 1.241,010 1,436.869 1,263,264 1,696.291 2,063,896 1,226.293 1,364.232 1.129.680 996,8 14 0 

551,472 550,426 664,365 640,612 859,180 1.1 12,536 1,144.739 1.244.316 1,086.705 1.067, 199 0 

43.604.929 39,348,198 43.533.736 38.744,823 46,493.528 56,557,923 54,373.213 55.642,602 46,212.509 36,314,508 0 
75,653 73,65~ 81,798 74,014 95,303 112.605 79.508 85,535 74,722 63,722 0 

13,655 12,322 13,633 12, 133 14.560 17,712 17,027 17,425 14.472 11,372 0 

25,905 25,437 29.842 27,035 36,419 45,258 33.279 36,690 3 1,146 28,4 11 0 

99,636 97,834 114.778 103,983 140,073 174.069 127,997 141, 115 119.791 109,273 0 
1.680 1,813 1.947 2,080 2.213 2,346 2,480 2,613 2,570 2,570 2,570 

Operations P;~rameters by Year 
2015 2016 2017 2018 2019 2020 202 1 2022 2023 2024 2025 

57,785,815 50,800,795 54,051.842 51,397,668 60,785.745 71,323.818 67,244,730 68.974,926 66,604.309 69,746,350 62,017,866 

134,562.214 157.372.161 174,596,180 165,165,329 135,502,401 183,573,119 170,367. 19 1 183.687,149 189.453.268 188.871.859 165.390.650 

63,842,448 63,947.~Q.t; ~ol\,(} 17.637 62.~7Q.040 11 Ciol\4 4llil: 

8.445 7.42~ 7.900 7,512 8,884 

368 406 441 425 423 

413 363 386 367 434 

2.315,342 2,695,753 2,995,68 1 2.834,148 2,329,82 1 

1,148, 154 1.074, 172 1,195,932 1,188,689 1,460,701 

57.785,815 50,800,795 54.051,842 51.397,668 60,785,745 

115.477 13 1,062 143.435 137.270 122,055 

18.096 15,909 16.927 16,096 19.036 

48,722 53,733 59.833 57,489 53.637 

187.391 206.667 230,129 221,1 12 206.297 

2,932 3,07 1 3,2 11 3,350 3,490 

2015 2016 2017 2018 2019 

18.090.549 23,451.572 20.381,880 23,191,152 23.375.091 

100,047.346 78,642,694 76,887,520 70.322.438 44,989.450 

49,690,891 46,384,729 49,246,080 44,845,450 0 

2,644 3,427 2.979 3,389 3.4 16 

272 211 213 19~ 76 

129 168 146 166 167 

1.700.513 1.345,502 1,316,328 1,207,800 776.23 I 

450.840 614,351 558.558 669,287 735.624 

18.090.549 23,451 .572 20.381.880 23,191,152 23.375.091 

90.509 73,885 73. 127 67.928 31.010 

5.665 7,344 6,383 7,262 7,320 

30.956 27.799 26.708 26,572 21.079 

119.062 106,919 102,723 102,200 81.072 

704 775 847 9 18 989 

Q~,o;6 01S 101 04S 1 ~2 104,960 550 lo.t ,%0.434 108.369.927 93.646.210 

10,424 9.828 

537 519 

509 480 

3.156,976 2,917,891 

1,771,030 1,727,469 

71.323,818 67.244,730 

157,932 149,294 

22.336 2 1.058 

70,125 66. 169 

269,712 254.495 

3.629 3,769 

2020 2021 

21.324.178 24.078.189 

55.417,700 59.096.787 

0 0 

3,117 3,5 19 

96 102 

152 172 

952.86-1 1.012.787 

688,863 799.669 

21.324, 178 24,078. 189 

38,278 40.820 

6,678 7.540 

23. 166 25,58 1 

89.0<!8 98,387 

1.061 1.132 

10.081 9.734 10.193 9,064 

546 556 559 493 

493 476 498 443 

3,149,907 3,275,087 3.259,091 2,867,288 

1.824,443 1,810.948 1,890.738 1.650,50 1 

68.974,926 66,604.309 69.746,350 62,0 17.866 

158.882 162,830 162.893 144,320 

21,600 20.858 21,842 19.421 

70,97~ 72.71 1 72,645 62.544 

272,977 279,656 279,405 240.555 

3,908 3,884 3,879 3.879 

OperattonS Parameters by Year 
2022 

25,756,732 

6 1.458,326 

0 

3,764 

106 

184 

1.056,155 

875,503 

25.756,732 

42,452 

8,066 

27.254 

104.822 

1.203 

2023 2024 2025 

25.261,410 3 1.699.728 31.103.228 

69,086,59~ 107.829.250 85,440.282 

0 0 0 

3,692 4,633 4,546 

121 186 148 

180 226 222 

1,195.130 1.853.777 1.480.436 

877,611 1, 100.646 1,054,507 

25.261.410 3 1.699.728 31.103.228 

47.831 74,458 59,082 

7,911 9,927 9,740 

29.379 41 ,640 34.708 

112.995 160.153 133.491 

1.274 1.251 1.251 

Appendix 2 
Rc\ iscd 81 I 1/J.S 

2026 2027 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

2026 2027 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

2.570 1,754 

2026 2027 

1,118,889 0 

33.567 0 

0 0 

164 0 

0 0 

8 0 

1,490 0 

27.372 0 

1.118,889 0 

27 0 

350 0 

295 0 

1,134 0 

3,879 3,879 

2026 2027 

10.130,526 0 

16.323.976 0 

0 0 

1,481 0 

30 0 

72 0 

280.166 0 

312,907 0 

10.130,526 0 

11,4 12 0 

3.172 0 

7,303 0 

28.090 0 

1,251 1.251 

Controlled PM 10 Em1ssioos (ton~T) 
2028 2029 2030 203 1 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 20 30 2031 

0 0 0 0 12.08 13.88 13.56 15.92 8.63 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

0 0 0 0 250.85 284.16 292 26 456. 14 253 04 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

0 0 0 0 309 73 302.76 312 26 287.5; 17904 0 00 0 00 000 000 0.00 000 0.00 0.00 0.00 0.00 0.00 0.00 

0 0 0 0 9.77 11.22 1096 1287 6 98 000 0.00 0.00 000 0.00 000 000 0.00 0 00 0.00 0 00 0 00 

0 0 0 0 I 70 177 I 81 213 I 27 000 0.00 000 000 0.00 0 00 000 0.00 000 0.00 000 000 

0 0 0 0 1.08 1.24 121 1 42 0 77 000 0.00 0.00 0.00 0.00 0 00 000 000 000 0.00 000 0 00 

0 0 0 0 130.71 148.24 152.59 236.51 130 52 000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 000 0.00 0 00 0 00 

0 0 0 0 180.48 218.26 222.65 272.34 153.71 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

0 0 0 0 11.00 12.64 12 35 14.50 7 86 0.00 0.00 0 00 000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

0 0 0 0 19.69 2121 21 71 2925 18 05 000 0.00 000 0.00 0.00 000 0.00 0.00 0 00 0.00 0.00 000 

0 0 0 0 57 80 66.43 64 86 7619 4130 0.00 0.00 000 000 0.00 000 0 00 000 000 0.00 000 000 

0 0 0 0 4745 55 61 57 17 81.28 4541 000 0.00 0 00 000 0.00 000 000 000 000 0 00 000 000 

0 0 0 0 6 84 8.02 8 24 II 72 6.55 000 0.00 0.00 0.00 0.00 0 00 0.00 000 000 0.00 000 0 00 

0 0 0 0 220.30 231.92 243.55 239.80 239 80 239 80 239.80 23980 161 61 77.41 000 0.00 0.00 0.00 0.00 0 00 0.00 

1259.48 1377.37 1415.19 1737.62 1092.92 239.80 239.80 239.80 161.6 I 77 41 0.00 0 .00 0 .00 0.00 0.00 0.00 0.00 

Controlled PM 10 Emissions (tons0T) 

2028 2029 2030 2031 2015 2016 2017 2018 20 19 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 

0 0 0 0 13 74 12.39 13 71 12 20 14.65 17 82 17. 13 17.53 14.56 11.4~ 0 00 0.00 000 000 0.00 000 000 

0 0 0 0 288.87 280.51 324 41 285.12 385 80 467.90 275.20 306 41 251 29 223.23 0.00 0.00 0.00 000 0.00 0 00 0 00 

0 0 0 0 258.22 249.39 24064 221.37 314.34 374.13 388.56 40070 399.66 247.27 000 0.00 0.00 0.00 0.00 0.00 0.00 

0 0 0 0 11.10 10,02 )) ,()<) 9.87 II 84 14.40 13.85 14. 17 11.77 9.25 000 0.00 0.00 0.00 0.00 0.00 0.00 

0 0 0 0 1.58 1.52 1.70 1.54 2.00 2.40 1.99 2.10 1.79 1.39 000 0.00 0.00 000 0.00 0.00 0.00 

0 0 0 0 I 23 Ill 122 1.119 1.31 159 1.53 1.56 1.30 1.02 0 00 0.00 0.00 000 0.00 0.00 0 00 

0 0 0 0 150 47 145.93 16896 148 54 199.46 H269 144.20 16042 132.&4 117.21 000 0.00 0.00 000 0.00 0 00 0 00 

0 0 0 0 115.28 115.06 138 88 133 92 179.61 23257 239.30 260.12 227 17 223.09 0 00 0.00 0 00 000 0.00 000 0 00 

0 0 0 0 12.51 II 29 1249 11.11 13 34 16.23 15.60 15 96 13 26 10.42 000 000 0 00 0.00 0.00 000 0 00 

0 0 0 0 20.67 20. 13 22.35 20.23 26.04 30 77 21.73 23 37 20 42 17.41 000 0 .00 0.00 000 0.00 000 0.00 

0 0 0 0 65.72 59.30 65.61 58.39 70.07 85.24 81.95 83.86 69.65 54.73 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

0 0 0 0 45. 14 44.32 52.00 47.1 1 63.46 78.86 57.99 63.93 54.27 49.5 1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

0 0 0 0 6.5 1 6.39 7.50 6.79 9.15 1137 8.36 9.22 7.83 7. 14 0 00 0.00 0.00 000 0.00 0.00 0 00 

937 121 0 0 126.00 13600 145 99 155.99 165.99 17599 185.98 195.98 192.76 192.76 192.76 192.76 13 1 53 70 31 9.08 0.00 0 00 
11 17.03 1093.36 1206.55 1113.27 1457.06 1751.96 1453.35 1555.34 1398.55 1165.86 192.76 192.76 131.53 70.31 9.08 0.00 0.00 

Controlled PM10 Emissions (ton~T) 

2028 2029 2030 2031 20 15 20 16 20 17 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 

0 0 0 0 18.20 16.00 17.03 16.19 19 15 22.47 21.18 21.73 20.98 21.97 19.54 0 .35 0.00 0.00 0.00 0.00 0.00 

0 0 0 0 526.81 616. 11 683.54 646.62 530.49 718 69 666.99 719 14 741.71 739.43 647.50 0. 13 000 000 0.00 0.00 000 

0 0 0 0 287 29 287.76 296 63 282.06 371 49 442 15 459 20 472 32 472.32 487.66 42141 0.00 000 000 0.00 000 000 

0 0 0 0 14.72 12 9~ 13 76 1309 1548 18 16 17.12 17.57 1696 17 76 15 79 0 28 0.00 000 0.00 0 00 0 00 

0 0 0 0 207 2 28 2 48 2.39 238 3 02 2.92 3 07 312 3.14 277 0.00 000 0.00 0.00 0 00 0 00 

0 0 0 0 1.63 I 43 152 1 .~5 1.71 2.01 1.89 19~ 1.87 1.96 I 74 0.03 0.00 000 0.00 000 0 00 

0 0 0 0 272.25 316,99 35225 333.26 273.96 371.22 343. 11 370.39 385. 11 383.23 337. 16 0.1 8 0.00 0 00 0.00 0.00 0.00 

0 0 0 0 240.0 1 224.55 250.00 248.<19 305.35 370.22 361.12 381.39 378.57 395.25 345.03 5.72 0.00 0.00 0 .00 0,00 0.00 

0 0 0 0 16.58 14.57 15.5 1 14.74 17 44 2046 19.29 19.79 19. 11 20.0 1 17.79 0.32 0.00 0.00 0.00 0.00 000 

0 0 0 0 31.56 35.8 1 3920 37.51 33.35 43 16 40.80 43 42 44 50 44.51 39.44 001 0.00 000 0.00 0.00 000 

0 0 0 0 8709 76 57 8147 77.46 9 1 61 107 50 101.35 10396 100 38 105 12 93 47 169 0.00 000 0.00 000 0 00 

0 0 0 0 84 90 93.63 104 26 100. 17 93.46 122.19 115.30 123 67 126.70 126.58 10898 0 51 0.00 000 0.00 000 000 

0 0 0 0 12.24 13.50 1503 1444 13.48 17 62 16.63 1783 18.27 18 25 15 71 0 .07 0.00 000 0.00 000 000 

3,879 3,474 2,664 1,854 219.89 230.35 240.81 251.18 261.74 272.20 282.66 293.13 291.29 290.91 290.91 290.9 1 290.91 290.91 260.54 199.81 139.07 
1815.23 1942.50 2113.49 2039.15 2031.09 2531.07 2449.55 2589.33 2620.89 2655.80 2357.25 300.21 290.91 290.91 260.54 199.81 139,07 

Controlled PM 10 Enussions: (t~T) 
2028 2029 2030 2031 2015 2016 20 17 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 

0 0 0 0 5.70 7 39 6 42 731 7.36 6.72 7.58 811 7.96 9.99 9 80 3 19 0.00 000 0.00 000 000 

0 0 0 0 391 69 307 89 301 01 275.31 176.13 216.96 231.36 240 61 270 47 422.15 334 50 63.91 0.00 000 0.00 000 000 

0 0 0 0 223.61 208.73 221.6 1 201.80 0.00 0.00 0.00 0,00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

0 0 0 0 4.6 1 5.97 5,19 5.91 5.95 5.43 6. 13 6.56 6.43 8.07 7.92 2.58 0.00 0.00 0.00 0.00 0.00 

0 0 0 0 1.53 1.19 I 20 1.09 0 43 054 0.57 060 0.68 1.05 0 83 0.17 0.00 0.00 0.00 0.00 0.00 

0 0 0 0 0 51 0.66 0 .57 0.65 0 66 060 0.68 072 0 7 1 0.89 0 87 028 000 000 0 00 000 0 00 

0 0 0 0 199.96 158 21 154 78 142.02 91 27 112 04 11909 124 19 14053 21798 174 08 32 9~ 0.00 000 000 0.00 0 00 

0 0 0 0 9425 128 43 116 76 139.91 153.78 14400 167.17 183 02 183 46 230 08 22044 6541 000 000 000 000 000 

0 0 0 0 5. 19 6.73 585 665 6 71 6. 12 6.91 739 7.25 9 09 8 92 2.91 0.00 000 0.00 000 000 

0 0 0 0 24 73 20. 19 19.98 18.56 8.47 10 46 11.15 11 60 13.07 20.35 16.14 3.12 0.00 0.00 0.00 000 000 

0 0 0 0 27.27 35.35 30 72 34.95 35 23 32. 14 36.29 38,82 38.07 47.78 46.88 15.27 0.00 0.00 0.00 0 00 0.00 

0 0 0 0 53.9~ 48.44 4654 46.30 36 73 40 37 44 57 47.49 51.19 12.56 60.48 12.73 0.00 0.00 0.00 0 00 0.00 

0 0 0 0 7. 78 6 .98 6.71 668 530 5 82 6.43 6 85 7 38 10.46 872 I 84 0 00 000 000 000 0 .00 

1.251 1,251 961 5~8 52.80 58.15 63 50 68.85 74 19 7954 84.89 9024 95 58 93 86 93 86 93.86 93 86 93 86 9386 7209 41 07 

1093.55 994.30 980.85 956.00 602.22 660.74 722.83 766.19 822.79 1144.31 983.45 298.20 93.86 93.86 93.86 72.09 41.07 



Black Thunder PJ\1 10 Emission Calculacions (concinued) 

South Pit 

I <Jp<T•"'"' 
Minmg PM10 Emission Factor Control UllC()ntrollcd PM10 

Parameter Operations ParoJ!ldm b) Y"" 
OpenlliOO Equations Factor~. Emission Factor Un1ts 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 

Coal Remo' ill1 
0 003 • 0. 70 • 0.3 lblton 0.001 lblton t~T 32.166,483 32.322,838 28,996.224 26.115.057 3 1 ,9~5.958 40.79~.080 44.303.868 39.625.741 40,616,385 2.644.678 0 0 0 0 0 0 0 

OB Removal (TIS)1 0 02 • 0.75 • 0.3 lb/ton 0.~5 lblton )d'i)T 66,463,754 67,453,961 67.016.490 51,447.423 77,337,339 97,618,429 108,651,962 107.282,552 120,372.888 79,340 0 0 0 0 0 0 0 
OB Remova l (dragline)1 0 ~ ' 0. 75 ' 0.31b/yd' 0.009 lbi)·d' )cJ'f)T 55,41 3,748 50,750.48 1 53.811,9~0 49.884.095 60,110,599 7 1.548.633 74,302.394 76,425,168 75,297,893 0 0 0 0 0 0 0 0 
Scrapers' 32 • C • 0.3 lblhr 50 6.970 lbllrr hri)T 4,701 4,724 4,238 3.817 4,669 5,962 6.475 5.791 5,936 387 0 0 0 0 0 0 0 
08 Blasting' 50 ' 0. 75 ' 0.3 lblblast 11.250 lblblast blasts/,r 249 246 245 217 275 346 371 368 387 0 0 0 u 0 0 0 0 
C001l Blasting' 35 • 0. 75 • 0.3 lblblmst 7.875 lblblast blasts/~T 230 231 207 187 228 291 3 16 283 290 19 0 0 0 0 0 0 0 
OB Haul Roads' 0 81 ' s ' (SilO)' ' C ' 0.621 ' 0.3 lbNMT 60 0.588 lb/VMT VMT/)T 1.146.660 1.164.363 1,156,822 891.347 1.327,424 1,681,199 1,862,081 1,839.150 2,079,445 3.585 0 0 0 0 0 0 0 
Coal Haul Roads1 0 81 ' s ' (SilO)' • C • 0.621 ' 0.3 lb/VMT 60 1.045 lb!VMT VMT/)T 925.814 1.0 16.796 959,687 914.252 1.269,687 1.673.84 1 1,866,726 1.712.459 1,860,190 118.093 0 0 0 0 0 0 0 
Coal Dumpmg1 

0017 ' 0.75 • 0.31blton 85 0.~ lblton tonf)T 32.166.483 32.322.838 28,996.224 26.115.057 31.9~5.958 40,794,080 44.303,868 39.625.741 40,616.385 2.644,678 0 0 0 0 0 0 0 
Oo<t•n &t Loaders on OB' 1.0 • s' sn-.114 • 0.75 • C lblhr 0547 lblbr hr/)T 69.2~ 69.353 69,216 58.290 77.967 95.155 103,325 102.696 111.426 65 0 0 0 0 0 0 0 
Oo1.et1 4 Loaders on Coal' 11.6 • s1 ~/M14 • 0.75 • C IMlr 9.626 lbllrr hr/)T 10,073 10.122 9.080 8. 178 10,004 12.775 13,874 12.409 12,719 828 0 0 0 0 0 0 0 
Graders' 32. c '0.3 lblht so 6.970 lblbr hr/)T 28.523 30. 132 29,379 24.963 36,197 46.814 52,2 12 49.921 55,491 1.549 0 0 0 0 0 0 0 
Watcr Truc:ks1 

0 81 ' s ' (SilO)'' C • 0.62T 'O.llbNMT 50 0.261 lb!VMT VMTi)T 109,705 115.892 112,997 96,013 139.220 180.053 200,814 192.003 213,427 5,958 0 0 0 0 0 0 0 
Wind Erosion, untrc.atcd .acres' 0.25 • 0.3 ton/acre/year 0.075 tonl.acrclyc.ar acres 1,300 1,393 1,486 1,579 1,672 1,765 1,858 1,828 1,828 1,828 1,828 1,828 1.415 1.001 588 174 0 

liighway/Plant Pit 
1 vpcrn !ODS 

Mining PM10 Emission Fnctor Control Uncontrolled PM 10 
ParZ~meter Opcr.ations Par.amc:tcrs by Year 

Opc:rntton EquattOOS Factor ~. Emission F net or Umts 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 
Cool Remc>'o'al1 

0 003 • 0 70 • 0.3 lblton 0.001 lblton l~T 0 0 0 0 0 0 0 0 0 19.9~0.151 48.949.342 123,753.602 128,451,858 101,181531 118.625,119 148,567.029 190.000,000 
OB R<rn<n·al (TIS)' 002 • 0.75 • O.Jiblton 0.0045 lblton ydJ/)T 0 0 0 0 0 0 0 0 0 29.419.032 198,5~5.439 151,578.368 18.320,881 65.616, 149 116.241 ,607 233,621.179 739.423.554 
OB R""""'al (dragline)' 0.~ • 0 75 • 0.3 lbi)·d' 0009 lbi)·d' ~-dJI)T 0 0 0 0 0 0 0 0 0 0 0 186,413,712 248,900,662 212.154,763 247,985.386 253.956,044 0 
Serapcr$1 32'C ' O.Jibllrr so 6970 lbllrr hr/)T 0 0 0 0 0 0 0 0 0 2.914 7.154 18,086 18.990 16, 144 17,867 21.7 13 27,768 
OB Blasting' 50 • 0. 75 • 0.3 lblblast II 250 lblblast blast,;T 0 0 0 0 0 0 0 0 0 50 335 663 668 424 690 9 12 1.246 
Coal Blasting' 35 ' 0. 75 ' 0.3 lblblast 7.875 lblblast bl.ast~T 0 0 0 0 0 0 0 0 0 142 350 884 918 723 847 1.061 1,357 
OB Haul Roads ' 0.81 ' s ' (S/30)' ' C '0.621' 0.3 lbN MT 60 0.588 lb/VMT VMT/)T 0 0 0 0 0 0 0 0 0 SIS.JJ I 3.420,376 2.626.226 320.996 1, 143,114 2,019,683 4,023.769 12,817,829 
Coal Haul Roods1 0.81 ' s ' (SilO)' ' C ' 0.62T • 0.3 lbNMT 60 1.045 lbNMT VMT/)r 0 0 0 0 0 0 0 0 0 108,518 255,120 578,72 1 600,691 473,165 554,738 694,758 888,515 
Coal Dumping 1 0017.0.75. 0.3 1bltOn 85 0.004 lblton tonljT 0 0 0 0 0 0 0 0 0 19,940. 151 48,949.342 123,753,602 128,45 1,858 101, 181.531 118,625,119 148,567,029 190,000,000 
Ooz= & Loaders on OB' I 0 . s1 11M1"' ' 0.75 . c lbllv 0.547 lblhr hrljT 0 0 0 0 0 0 0 0 0 20,267 136,453 153,120 72,980 98,631 138,942 221.154 508,207 
Oozen 4 Loaders on Cool' 18 6 • s1 'n..-t '" • 0.75 • C lblhr 9.626 lbllrr hr/)T 0 0 0 0 0 0 0 0 0 6,244 15.329 38.754 40,515 33.494 37,855 46.525 59,500 
Graden' 32 ' C ' O.Jibllrr 50 6.970 lblbr hrljT 0 0 0 0 0 0 0 0 0 9.075 54,154 45.007 10.780 21 ,795 35,705 67,046 200.382 
Water Trucks' 081 • s • (S/30)' ' C • 062T • 0 Jlb!VMT 50 0.261 lb/VMT VMT/)T 0 0 0 0 0 0 0 0 0 34.903 208.285 173.106 41.463 83.825 137,328 257.870 770,700 
Wtnd Erosion. untrc:lted ttcrcs1 

0 25 • 0 3 ton/>cre/)'<01 0.075 ton13CTe/ye:.r aeres 0 0 0 0 0 0 0 0 142 250 357 465 573 681 647 647 647 

Stction 16 Pit 

! <Jp<T' tons 
Mining PM10 Emission Factor Control Uncontrolled PM 10 Pnnunctcr Opcrntions Pnrnmctcrs by Yc.ar 

Opcrat1on Equat•ons Factor ~. Emission Factor Umts 2015 2016 2017 2018 2019 2020 202 1 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 

Coal Rcmo\·al1 
0.003 • 0. 70 • 0.3 lb/ton 0.001 lbllon lonljT 0 0 0 0 0 0 0 0 11,305,388 29,654,584 47.929,564 54,996,983 54,996.983 46,909,786 54,996,983 41,432,971 0 

OB Removal (T/S)1 0.02 • o. 75 • 0.3 lb/ton 0.0045 lblton yd3~T 0 0 0 0 0 0 0 0 117,395,283 132,034.113 144.097,437 168,927,083 30,2 16.686 151 ,670,375 181,087,55 1 122,699,621 0 
OB Removal (draglinc:)1 0.04 • 0. 75 • 0.3 lb/\'d1 0.009 lbl\'d' \'d}/\T 0 0 0 0 0 0 0 0 0 39,571.855 91,424.631 107,186.139 107.186,139 91,697,447 107,186,139 72,152.1 87 0 
Scrapers' 32' C' O.J iblhr so 6.970 lblbr hr/)T 0 0 0 0 0 0 0 0 1,652 4,334 7,005 8,038 8,13 1 7.485 8,283 6.055 0 
OB Blastang1 

50 • 0. 75 • 0 3 I bib last 11.250 lblblast blastsi)T 0 0 0 0 0 0 0 0 198 296 4~ 472 473 157 488 335 0 
Coal Bli1Sting1 

JS ' 0.75 ' O.Jiblblasl 7 875 lblblast blastsl)r 0 0 0 0 0 0 0 0 81 212 342 393 393 335 393 296 0 
08 Haul Roads' 0 81 ' s ' (S/30)2 

• C '0.62T • 0.3 lb!VMT 60 0.588 lb/VMT VMT/jT 0 0 0 0 0 0 0 0 2,003,963 2.262.141 2,492,9~5 2.857,791 427,674 2.491,081 3,039,081 2.082.770 0 
Coal Haul Roods' 0 81 ' s ' (S/30)2 ' C ' 0.62T ' 0.3 lb/VMT 60 1.045 lb/VMT VMT/)T 0 0 0 0 0 0 0 0 94,9~7 282.424 499,609 578.672 642.969 603,264 771,563 629,710 0 
C001l Dwnping1 0.017 • 0.75 • 0.3 1blton 85 0.004 lblton IO~T 0 0 0 0 0 0 0 0 11,305.388 29,654.584 47,929,564 54,996,983 54,996,983 46.909.786 54,996,983 41 ,432,97 1 0 
Do1.crs & Loodcrs on OB2 1.0 • s' 1/M1

.4 • 0.75 • C lblhr 0.547 lblhr hr/)T 0 0 0 0 0 0 0 0 80.614 110.445 127.776 147,430 9 1,726 133.545 155,894 109.645 0 
Doters & Loodcrs on cooe 18.6 • s1 'll\i1"' • 0.75 • C lb/hr 9.626 lblhr hr/)T 0 0 0 0 0 0 0 0 3,540 9,287 15,010 17,223 17,347 15,529 17,550 12,975 0 
Graders' 32 • c '0.3 lblhr 50 6.970 lblhr hrf)T 0 0 0 0 0 0 0 0 31,191 37,379 43,214 48,467 12,796 43 ,233 53,098 37,395 0 
Water Trucks' 0 81 ' s ' (SilO)' ' C ' 0.621 ' 0.3 lb/VMT 50 0261 lbN MT VMT/jT 0 0 0 0 0 0 0 0 119,964 143,765 166.208 186,4 12 49,214 166.279 204,222 143.826 0 
Wind Eros100, untreated acres1 

0.25 • 0.3 tonlac7el)·= 0 075 ton/acrei)·e., aeres 0 0 0 0 0 0 567 677 788 899 1,010 1, 121 1,232 1,232 1,232 1.232 636 

Total 

PM,. Emisston Factor ~"'""" Mining Control Uncoouolled PM10 
P...,..cr Opcrattons PMouncters ~ Ye:.r 

Operatton EquaiJOnS Fac:tor~. Emisston Factor Umts 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 
Coal Rcmoval1 0 003 • 0 70 • 0.3lbllon 0 001 lblton lonljT 190.000,000 190.000,000 190,000,000 190.000.000 190,000,000 190,000,000 190,000,000 190.000,000 190,000,000 190.000,000 190,000.000 190,000,000 183,448.841 148.091.317 173,622, 102 190.000.000 190.000.000 
OB Renw\al (T/S)1 

0 02' 0.75 ' 0.3 1bhon 0.0045 lb/ton )d' /jT 38,932,656 447,699,776 476,016,709 476,273,216 421,006,177 456, 125,004 408.410,007 430.694,865 560,494,500 515.252, 18 1 593,473.808 336,862.994 48,537.567 217.286.524 297,329, 158 356,320.800 739,423.554 
08 Rcmo,·al (dr.aglinc)1 0.04 • 0.75 • 0.31bi)·d' 0.009 lb/yd' )d' f)T 295,158.158 283,783,554 291,842,005 270.501.1 12 252,305,995 252,944,464 262,693,326 270,430,112 269,071,012 202,890.957 185,070,840 293,599,85 1 356,086.80 I 303,852,2 10 355, 171,525 326,108,231 0 
Scrapers' 32 ' C ' O.Jiblhr 50 6 970 lblhr hr/yr 27,768 27,768 27,768 27,768 27,768 27,768 27,768 27,768 27,768 27,768 27,768 27,768 27. 121 23,629 26,1 50 27,768 27,768 
OB Blasting' 50 • 0.75 ' 0.31biblast I I 250 lblblast blosiSi)'r 1,472 1,447 1,523 1.488 1.356 1.406 1,345 1,393 1,580 1,337 1.380 1,165 1.142 58 1 1,1 78 1,247 1.246 
Coal Blastmg1 

35 • 0 75 • 0.3 I bib last 7.875 lblblast blastSi)T 1,357 1,357 1,357 1.357 1,357 1,357 1.357 1,357 1.357 1.357 1.357 1.357 1.3 10 1.058 1.240 1.357 1,357 
OB Haul Roads' 0 81's' (S/30)' ' C ' 0.621 ' O.JibiVMT 60 0 588 lb!VMT VMT/)T 7,553.755 7,707,339 8,203.402 8.207.896 7.239.7 14 7,854,935 7.019.05 1 7.409,443 9,683.305 8,890,739 10.261.~5 5,765,673 748.670 3.634.194 5,058,764 6, 106,540 12.8 17.829 
Coal Haul Roads' 0 81's' (SilO)' ' C ' 0.62T ' OJ lb!VMT 60 I 045 lb/VMT VMT/)T 3.939.654 4.299.812 ~.443.6 13 4.715.616 5,060,510 5.246.270 5.538.604 5.656,720 5,730,401 4.567,616 3,459.737 1,497,672 1.243.660 1.076.428 1.326,300 1,324.468 888.515 
Coal Dumpm3' 0017 '0.75 ' O.Jiblton 85 0~ lblton ton.')T 190.000.000 190,000,000 190,000.000 190.000.000 190.000,000 190,000,000 190.000.000 190,000.000 190,000,000 190.000.000 190.000.000 190,000,000 183.448,841 148,091,317 173,622, 102 190.000,000 190,000.000 
Oo1.m 4 Loaders on OB' I 0 • s1 11M1

" • o. 75 • C lblhr 0.547 lbllrr hr/)T 422,888 425.586 447,025 444,541 392,390 403,970 372.9~8 389.565 477.422 431 ,850 467,631 311,990 164.705 232.176 29U36 330,799 50 8.207 
Dozers &. loaders on Coal: 18 6 • s1 'IM14 • 0.75 • C lblhr 9626 lbllrr hrl)r 59,500 59,500 59,500 59.500 59.500 59,500 59,500 59,500 59.500 59,500 59.500 59.500 57.862 49,023 55,406 59,500 59500 
Graders' 32. c '0.3 lbllrr 50 6.970 lbllrr hrlj·r 161.338 169.014 178,575 182.707 173,39~ 185.362 177.240 184,839 2 19,917 190,699 194.620 101,073 23,576 65,027 88.803 104,44 1 200.382 
W:ucr Trucks' 0.81 ' s ' (S/30)' ' C' 0.62T ' 0 J lb/VMT 50 0.261 lb!VMT VMTijr 620,529 650,055 686,829 702,719 666,898 712,932 681,693 710,9 18 845,834 733,457 748,539 388,743 90,677 250,104 341.550 40 1,696 770.700 
Wind Erosion, untre.atcd acrcs1 

0 25 • 0.3 ton/acre/year 0.075 tonlncrel)cnr acres 9,554 10,146 10,738 11,125 11,562 11,999 13,003 13,428 12.642 11,710 10,896 11 ,115 10,104 8,982 7,313 5.678 3,685 

Constants: 
Number of wet days, W, (> 0.01 .. }- 100 T1rc correctiOn factor, T = 2.5 
C • ((365-W)/365) • 0.726 0\crburdcn density (ton/yd1

) • 174 
Sdt content of rOOid bed, s, (~•) • 86 Do1ed 0\c:rburdcn Silt contents, (~•) • 69 
Speed of OB haul trucks. S. (mph)• IS Dot..cd O\ erburdcn moisture content, M. W•) • 7.9 
Speed of eoal haul trucl.s (mph)" 20 Do1ed co.als•h conccm. s. (%),. 86 
Speed of water uuc:l.s (mph)• 10 Doted roal rtlOIStW"C content M, (%) • 104 

1 Em1ss•on F.actor Equation frocn W~onung Memorandum Dated Januaf) 24, 1979, Subject Fug~tin: Dust Em1ss1on Foctors 
: Emisston Foctor Equat•ons from AP-42 T:1blc: 11 .9~ 1 . July 1998 

Append" 2 
Re' tsed K/11/15 

Controlled PMut Em•ssiOOS (ton~T) 
2015 2016 2017 2011 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 

10 13 10 18 913 8 23 10.06 12.85 13 96 12.48 12.79 0 83 000 000 0.00 000 000 0.00 0.00 

260.21 264 08 262 37 20142 302 78 382.18 425.37 420.01 471.26 0.31 0.00 000 0.00 000 000 0.00 0.00 

249.36 228 38 242. 15 224.48 27050 321.97 334 36 343.91 338.84 0.00 0.00 0.00 0 .00 000 000 0.00 0.00 

8.19 8.23 7.38 6.65 8. 14 10 39 11 .28 10.09 10.34 0.67 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

1.40 1.38 1.38 1.22 I 55 1.95 209 207 2.18 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

0.90 0.91 0.82 0.73 090 1.15 I 25 1. 11 1. 14 007 000 0.00 0.00 0.00 0.00 0.00 0.00 

134,83 136.91 13603 104.81 15609 197.69 218.96 216.26 244.52 042 000 0.00 0.00 000 000 000 0.00 

193 54 212 55 20062 191.12 265 42 34991 39023 357.98 388.86 24 69 000 0.00 0.00 000 000 0.00 0.00 

923 927 8 32 7A9 9 16 II 70 1271 11.37 11.65 0 76 000 000 000 000 000 0.00 0.00 

18 91 18 95 1891 15.93 2131 2600 28 23 28.06 3045 002 0.00 0.00 000 000 000 0.00 0.00 

48.48 48 72 43 70 39.36 48. 15 6 1 48 6677 59 72 6122 399 000 0.00 000 000 000 000 000 

49.70 52 50 Sl 19 43.50 63 07 81.57 9098 86.99 9669 2 70 000 0.00 000 000 000 000 0.00 

7. 17 7.57 7 38 6.27 909 11.76 13.12 12.54 13.94 0 39 000 0.00 0.00 0.00 0.00 000 0.00 

97.54 104 51 111.49 118.46 1 25.~4 132.4 1 139.39 137.14 137.14 137.14 137 14 137. 14 106.11 75 09 44 07 13.04 0.00 

1089.59 1104.16 1100.87 969.67 1291.64 1603.01 1748.69 1699.74 1821.02 171.99 137.14 137. 14 106.11 75.09 44.07 13.04 0.00 

Controllc:d PM 10 Emissions (ton~T) 

2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 

0.00 000 0.00 0.00 000 0 .00 000 0.00 0.00 628 1542 38.98 40.46 31.87 37.37 46 80 59.85 

0.00 000 000 0.00 000 0.00 000 0.00 0.00 115 18 777 31 593 43 71.73 256 89 45509 914.63 289~.84 

0.00 000 000 0.00 000 000 000 0.00 0.00 000 0.00 838.86 1120.05 954 70 1115 93 1142.80 0.00 

0.00 0.00 000 0.00 000 000 0.00 0.00 0.00 5.08 12 47 31.52 33.09 28 13 31 13 37.83 48.39 

000 000 000 0.00 0.00 000 000 0.00 0.00 028 I 88 3.73 3.76 2 39 3 88 5.13 7.01 

000 000 000 0.00 0.00 0.00 000 0.00 0.00 056 138 3.48 3.61 2.85 3.34 4.18 5.34 

0.00 0.00 0.00 0.00 0.00 0.00 000 0.00 0.00 60.60 402.19 308.81 37.75 134.42 237.49 473.14 1507.21 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 22.68 53.33 120.98 125.57 98.9 1 115.96 14 5.23 185.74 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 5.72 14.04 35.50 36.85 29.03 34.03 42.62 54.5 1 

0.00 000 0.00 0.00 000 0.00 0.00 0.00 0.00 5.54 37.29 41 .84 19.94 26.95 37.97 60.43 138.87 

0.00 000 0.00 0.00 000 000 0.00 0.00 0.00 30.05 7377 186.52 194.99 161 20 182 19 223.92 286.36 

0.00 000 000 0.00 000 0 .00 000 0.00 0.00 15.8 1 94 36 78.42 18.78 37.98 62 22 116.83 349.16 

000 000 000 0.00 0.00 000 000 0.00 000 2 28 13 61 11.31 2 7 1 548 8 97 16.85 50 35 

0 00 000 0.00 000 0.00 000 000 0.00 1063 18 72 26 80 34.88 42.97 Sl.OS 48.50 48.50 48.50 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 ' 0.00 10.63 288.78 1523.85 2Jl8.26 175 •. 26 1821.83 2J74.07 3278.89 5636.13 

Controllc:d PM10 Emissions (tonsi)T) 

2015 2016 2017 2018 2019 2020 202 1 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 3.56 9.34 15. 10 17.32 17.32 1478 17.32 13.05 0.00 

0.00 0.00 000 0.00 0.00 0.00 000 0.00 459.60 516 91 564 14 661.35 118.30 593.79 708.96 480.37 0.00 

0.00 0.00 000 0.00 0.00 0.00 000 0.00 0.00 178 07 411 4 1 482.34 482.34 4 12.64 482 34 324.68 000 

000 000 000 0.00 0.00 000 000 0.00 2.88 7 55 12 21 14.01 14. 17 13.04 14 43 10.55 0.00 

000 000 000 0.00 0.00 0 .00 000 0.00 !.II 166 227 2.65 2.66 0.88 2.74 I 89 0.00 

000 000 000 000 000 000 0 .00 0.00 0.32 0 83 1.35 155 1.55 1.32 I 55 1.1 7 0.00 

0.00 000 0.00 0.00 000 000 000 0.00 235.64 266.00 293.14 336.04 50.29 292 92 357 36 244.9 1 0.00 

0.00 000 0.00 0.00 000 000 000 0.00 19.85 5904 1~ 44 120.97 134.41 126 II 161 29 131.64 0.00 

0.00 0.00 0.00 0.00 0.00 000 000 0.00 3.24 8.51 13 75 15.78 15.78 1346 15 78 11.89 000 

0.00 000 0.00 0.00 0.00 000 000 0.00 22.03 30. 18 34.92 40.29 25.07 36.49 42.60 29.96 0.00 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 17.04 44.69 72.24 82.89 83.49 74.74 84.47 62.45 0.00 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 54.35 65. 13 75.30 84.45 22.30 75.33 92.52 65.16 0.00 

000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 7.84 9.39 10.86 12. 18 3.21 10.86 13 34 9.40 0.00 

000 000 0.00 0.00 0.00 0.00 42 49 50.81 59. 13 67.45 75.77 84.09 92.40 92 40 92.40 92.40 47.73 

0.00 0.00 0.00 0.00 0.00 0.00 42.49 50.81 886.59 1264.77 1686.88 1955.89 1063.28 1758.76 2087.10 1479.51 47.73 

Controlled PM10 EmisstOns (ton~T) 

2015 2016 2017 2018 20 19 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 

59.85 59 85 59.85 59.85 59.85 59.85 59 85 59.85 59.85 59.85 59.85 59.85 57.79 46.65 54 69 59 85 59.85 

1718 42 1752 74 1863 61 1864.61 1648.24 1785.73 1598.93 1686.17 2 194.34 2017.2 1 2323.45 1318.82 190.02 85068 1164~ 1395.00 2894.84 

1328 2 1 1277.03 131329 1217.26 1135.38 1138.25 1182.12 1216.94 1210.82 91 3 0 1 832.82 132 1.20 1602.39 1367.33 1598 27 1467.49 0.00 

48.39 48.39 48.39 48.39 48.39 48.39 48.39 48.39 48.39 48.39 48.39 48.39 47.26 41 17 45 57 48.39 48.39 

8 28 8. 14 8.57 8.37 7.63 7.91 7 57 7.84 8.89 7.52 7 76 6 55 6.42 3 27 663 7.02 7.01 

5 34 5.34 s 34 5.34 5 34 5.34 5 34 5.34 5.34 5 34 5 34 5.34 5 16 4 17 4.88 5.34 5 34 

888 22 906 28 96461 965.14 851.30 923 64 825JS 871.25 1138.63 1045 44 1206 57 677.97 88.03 427 33 594.!5 718.05 1507 21 

823.56 898 85 928 91 985.77 1057 87 1096 70 1157 8 1 1182.50 1197.90 954 83 723 24 313.08 25998 225 02 277.25 276 87 185 74 

5451 5451 54 51 54.51 5451 54 S l 5451 54.51 54 Sl 54 <I 54.5 1 54.51 52 63 4248 49 81 54 Sl 5451 

115 56 116 30 122 16 12 148 107 23 11039 10191 106.45 130.46 118 01 127.79 85.26 45.01 6345 8057 9039 138 87 

286 36 286 36 286 36 28636 286.36 286 36 286.36 286.36 286.36 21636 286 36 28636 278 48 235.94 26666 28636 286.36 

281 13 294.50 311 16 318.36 302 13 322 9') 308 83 322.07 383.20 332 29 339 12 176 12 41 08 113 31 154 74 18 199 349 16 

4054 42 47 44.87 4591 43.57 46 57 44 53 46.44 55.26 47 9 1 4890 25.40 592 1634 22 31 26 24 50.35 

716 53 7Co0.93 805.34 834 37 867.16 899.94 975 2 1 1007.09 948.14 878 24 817 23 833 63 757.79 673.63 54846 425.85 276.37 

6374.89 6511.68 6816.96 6815.71 6474.93 6786.57 6656.71 6901.20 7722.08 6768.90 6881.32 5212.46 3437.96 4110.76 4868.73 5043.33 5864.00 



Blllt k Thunder PMu Emission Calculations 

Nonh P't ' 

Mining PM2 , Emission Factor Control Uncoolrollcd PM, I ~::.,': 
Opcr.ouon Equauons Faccor% Emission F <~etor Umu 

C001l RCI'll0\al1 
0 003 • 0 10 • O.oJ lblton 0.0001 lblton lon/)T 

OB RemQval (TIS)' 0 02 • 0. 75 • O.oJ lblton 0.00045 lb/ton )d' t:-• 
OS Removal (dragline)1 0.04 . 0.75 . 0.031b/yd' 0.0009 lbl\'d' yd1/)T 
Scrapers' 32 • C • 0.03 lblhr so 0.697 lblhr hri)T 
OB Blasting' 50' 0. 75 ' 0.03 lblblast I 125 lblblast blast~T 

Coal Blasting' 35 ' 0. 75 ' O.oJ lblblast 0.788 lblblast blast~T 

OB Haul Roads' 0 81 ' s ' (S/30)' 'C ' 0.62T ' 0.031bNMl 60 0059 lbNMT VMT~T 

Coal Haul Rotlds1 0 81 ' s ' (S/30)' ' C ' 0.62T ' 0031bNMl 60 0105 lbNMT VMT~T 

Coal Dumping' 0017' 0.75 ' 0.03 lblton 85 0.0001 lblton I~T 

Dozers & Loaders on OB' S 1 • s11/M 1 3 • 0.105 • C lblhr 0 300 lblhr hr~T 

Dozers & Loaders on Cool' 78 4 • s1 1/M 1 1 
• 0.022 • C lblhr 0 789 lblhr hr/)T 

Grodc:rs' 32 • c ' 0.03 lblhr 50 0697 lblhr hr/)T 
Water Trucks' 0 81 • s • (S/30)' • C • 0.62T • 0.03 lbNMl 50 0026 lbNMT VMT/:-T 
Wmd Erosion. untre:~ted xrcs 1 

0 2S • 0.045 ton/at-re/year 0.0 1125 ton/acre/year acres 

Northwest Pit 
1 vperauons 

Mining PM~~ Emission F<K:tor Control Uncontrolled PM:~ Parameter 
Opc:rat1on Equauons F<K:tor% Emission Factor Umts 

Coo.IRemcn·al 1 
0003 • 0.70 • 0031blton 0 0001 lblton lon/)T 

OB Rc:rno> al (TIS)' 0 02' 0 75 ' 0 031blton 0.00045 lblton yd1
1)T 

OB RCmQVal (drogline)' 004 ' 0.75 'O.oJiblyd' 00009 lbt:-d' yd'l)• 
Serapcn1 32 • c • 0.031blhr so 0.697 lblhr hr/:-T 
OB Blasung1 

SO • 0.7S • 0.03lblblast 1.125 lblblast blastslyr 
Coo.l Blasting' 35 • 0. 1S • 0 03 lblblast 0.788 lblblast blastsi)T 

OB H>~ul Roods1 0 81 ' s' (5130)'' C ' 062T ' 0.031bNMl 60 0.059 lbNMT VMT/)T 
Cool Haul Roods' 0.81 ' s ' (SI30)' • C • 0.62T • 0.03 lbNMl 60 0. 105 lbNMT VMTiyr 
Cool Dwnping1 0.017 • 0.15 • 0.031bllon 85 0.0004 lblton IO~T 

Do1ers & Looders on OB~ S.1 • s' liM1
, • O.IOS • C lblhr 0.300 lblhr hr/)T 

Dozers & l..ooders on Coof 78 4 • s1 1~113 • 0.022 • C lbAu 0.789 lblhr hr/)T 
Grodc:rs' 32 • c ' 0.03 lblhr so 0.697 lblhr hr/:-T 
Water Trucks1 0 81 ' s '(S/30)' 'C' 0.62T' 0.03lbNMl 50 0026 lbNMT VMT/:-T 
Wmd Eros1on. untreated xres' 0 25 • 0.645 ton/acre/year 0.0 1125 lonlacre/yc"' acres 

Wt:stP'I ' 

Mining PM~, Emission FKtor Control 
1 Vpcra oons 

Uncontrolled PMl, Pornmcter 
Opcr>~tion Equallons Faetor % Emission Factor Umts 

Coal Removal' 0.003 • 0.70 • 0.03 lblton 0.0001 lblton lon/)T 
OB RemQval (TIS)' 0.02 • 0.75 • 0.03 lbhon 0.00045 lblton ydJ/)T 
OB RenlO\"al (dragline)1 0.04 • 0 75 • 0.03 lbt:-·d' 0 0009 lbl)·d' yd'~· 
Serapcrs' 32 • c. 0.03 lblhr 50 0.697 lblhr hri)T 
OB Blastang1 

50 ' 0.75' 0.03lb/blasl 1.125 lblblast blastsi)T 
Coal Blasting' 35 • 0.15 • 0.03 lblblast 0. 788 lblblast blasts!)• 
OB Haul Roads' 0 81 ' s ' (S/30)' ' C ' 0.62T' 0.03 1bNMl 60 0.059 lbNMT VMT/:-T 
Coal Haul Roods' 0.81 ' s ' (S/30)' ' C ' 0.62T ' 0.031bNMl 60 0.105 lbNMT VMTI)T 
Coal Dumping' 0 017 • 0 7S • 0.031bllon 85 0.0004 lblton lon/)T 
Dozcrs & Loaders on OB' 5.7 • s1 1/M1 

J • O.IOS • C lblhr 0.300 lblhr hr~T 
Do:t.crs & Looders on Coal~ 78.4 • s12/M1 1 

• 0.022 • C lblhr 0.789 lblhr hr/yr 
Graders' 32 • c ' 0.03 lblhr 50 0.697 lblhr hr~T 
Water Trucks' 0.81 ' s ' (S/30)' ' C ' 0 .62T ' O.oJ lbNMl 50 0026 lbNMT VMT/:-T 
Wind Erosion. untreated acres' 0 25 • 0 045 tonlacre/ycar 0 01125 tonlacrclyw acres 

South"'·est Pit 

Mining PM1 , Emission Fi»Ctor Control 
lllpen'""" 

Uncontrolled PM: 1 
Parameter 

Operation EquattOOS Factor ,.-. Emission Factor Unus 

Coal Rcnl0\'al1 
0 003 • 0.70 • O.oJ lblton 0 0001 lblton lon/)T 

OB RcmQ"J (TIS)' 0.02 ' 0.75 ' 0.03lblton 0.00045 lblton )'d0/)T 
OB Removo:.l (dr:~gline) 1 0.04 • 0. 75 • O.oJ lbl)'d' 0.0009 lblyd' yd1~r 
Scrapcrs1 32 • c • 0,03 lblhr 50 0.697 lblhr hr/yr 
OB Blasting' SO • 0. 1S • 0.03 lblblast 1.125 lblblast blastslyr 
Coal Blasting' 35 • 0.15 • 0.03 lblblast 0 788 I bib last blosls/)T 
OB Haul Roads' 0 81 ' s' (S/30)' 'C ' 0.62T ' 003lbNMl 60 0059 lbNMT VMT/:-T 
Coal Haul Roads1 0.81 ' s ' (S/30)' ' C '0.62T ' 0 031bNMl 60 0 lOS lb/VMT VMTI)T 
Coal Dumpang1 

0017'075 ' 0.031blton 85 OOOOIIblton lon/)T 
Dot.en & Loadm on OB' S 7 • s1:/M1J • 0105 • Clblhr 0 300 lblhr hr/:-T 
Do1..crs & Loaders on Coof 784 • s 1 :~1 1 1 

• 0022 • C lblhr 0 789 lblhr hr~T 
Graders' 32 • c •o.03 lblhr so 0 697 lblhr hr/:-T 
Wntcr Trucks' 0.81 ' s ' (S/30)1 ' C ' 0.62T ' O.oJ lbNMl 50 0.026 lbNMT VMTI)T 
Wiod Erosion. untre>~ted ncres 1 

0,25 • 0.045tonlacre/year 0.01125 tonlocrcl)c:or acres 

Operations Paramctcn ~ Year 
2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 

38.352.223 44.076,597 43,036.317 50.551,300 27.399,678 0 0 0 0 0 0 
64,073.144 12.581,587 74,652,419 116,510,680 64,632.500 0 0 0 0 0 0 

68,828,929 67,280,639 69,391.173 63.899,223 39.787, 169 0 0 0 0 0 0 

5,605 6,442 6,290 7,388 4,004 0 0 0 0 0 0 

303 314 322 378 225 0 0 0 0 0 0 

274 315 307 361 196 0 0 0 0 0 0 
1,111.601 1,260.71 1 1,297,702 2.011.337 1,109,947 0 0 0 0 0 0 

863,374 1,044.067 1.065.07 1 1.302.771 735,318 0 0 0 0 0 0 

38.352.223 44.076.597 43,036,317 50.551.300 27.399,678 0 0 0 0 0 0 

72,044 71.632 79,450 107.039 66,054 0 0 0 0 0 0 

12.010 13,803 13,471 15.831 8.580 0 0 0 0 0 0 

27,231 3 1,913 32.812 46.647 26,061 0 0 0 0 0 0 

104,736 122,743 126.201 179,412 100.236 0 0 0 0 0 0 

2.937 3,092 3,247 3.197 3,197 3,197 3,197 3,197 2. 155 1.032 0 

Operaltons Parameters by Ye>~r 
2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 

43.604.929 39.348.198 43.533,736 38.744.823 46.493.528 56,557,923 54,373,213 55.642,602 46,212,509 36.314.508 0 

73,786, 199 71,649.374 82.864.102 72.827.346 98.544.488 119.515,156 70.294.067 78.266,839 64,186,469 57.018.586 0 

57.382. 142 55,420.310 53.415.125 49.193.304 69.853.808 83,139.756 86.345.750 89.044.)94 88,812.615 54.949,175 0 

6.373 5.751 6,362 5.663 6,795 8.266 7.947 8.132 6.754 5.307 0 

280 270 301 273 356 427 353 373 3 19 246 0 

311 281 311 217 332 404 388 397 330 259 0 

1,279,639 1,241,010 1,436.869 1.263.264 1,696,291 2.063,896 1,226.293 1.364,232 1. 129,680 996,8 14 0 

55 1.472 550,426 664,365 640,612 859,180 1,112,536 1, 144,739 1,244,316 1.086,705 1,067,199 0 
43,604.929 39,348,198 43,533.736 38,744.823 46,493,528 56,557,923 54,373,213 55,642,602 46,212,509 36.3 14,508 0 

75,653 73,654 81.798 74,014 95,303 112,605 79.508 85,535 74,722 63.722 0 

13.655 12.322 13,633 12.133 14,560 11.112 17,027 17,425 14,472 11.372 0 

25,905 25,437 29.842 21.035 36,419 45.258 33.279 36.690 31.146 28.41 1 0 

99,636 97,834 114,178 103.983 140.073 174.069 127,997 141.115 119,791 109.273 0 
1,680 1,813 1,947 2.080 2,213 2,346 2,480 2,613 2,570 2.570 2.570 

Operations Parameters by Y car 
2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 

51,185,815 50,800,795 54,05 1.842 51.397.668 60.785,745 7 1,323,818 67,244,730 68,974,926 66,604,309 69,746,350 62,017.866 

134,562.214 157,372.161 174,596.180 165.165,329 135,502,401 183,573. 119 170.367, 19 1 183,687,149 189,453,268 188,871,859 165,390,650 

63.842.448 63,947,395 65,917,687 62,679.040 82.554,418 

8,445 7,424 7.900 7.512 8,884 

368 406 441 425 423 

413 363 386 367 434 

2,315.342 2.695,753 2,995,681 2.834.148 2,329,821 

1, 148,154 1,074.172 1,195,932 1. 188,689 1,460,701 

57,785,815 50,800,795 54,05 1,842 5 1.397.668 60,785,745 

115,417 131,062 143,435 137,270 122,055 
18.096 15,909 16,927 16,096 19,036 

48,722 53,733 59,833 57,489 53,637 

187,391 206,667 230.129 221, 112 206,297 

2,932 3,071 3.211 3,350 3,490 

2015 2016 2017 2018 2019 

18.090.549 23.451.572 20,381.880 23.191,152 23,375,091 

100,047,346 78,642,694 76,887,520 70,322.438 44 ,989,450 

49,690,89 1 46.384,729 49,246,080 44,845,450 0 

2.644 3,427 2,979 3,389 3,4 16 

272 211 213 194 76 

129 168 146 166 167 

1,700,513 1,345,502 1,316,328 1,207.800 776,231 

450.840 614.351 558.558 669.287 735,624 

18.090.549 23,451.572 20.381.880 23.191.152 23.375,091 

90.509 73,885 73.127 67.928 31.010 

5,665 7.344 6,383 7.262 7,320 

30.956 27,799 26,708 26,512 2 1.079 

119,062 106,919 102.723 102,200 8 1,072 

704 175 847 918 989 

98,256,075 102,045, 182 104,960,550 104,960,434 108.369.927 93,646,210 

10.424 9.828 

537 519 

509 480 

3,156,976 2,917.891 

1,771,030 1,127,469 

7 1,323,818 67,244,730 

157,932 149,294 

22,336 2 1,058 

70.125 66,169 

269,712 254,495 

3,629 3,769 

2020 2021 

21,324, 178 24.078, 189 

55.417,700 59,096,787 

0 0 

3, 117 3,519 

96 102 

152 172 

952.864 1.012.787 

688.863 799,669 

21,324.178 24.078, 189 

38.278 40,820 

6,678 7.540 

23, 166 25,581 

89.098 98.387 

1,061 1,132 

10.081 9,734 10,193 9,064 

546 556 559 493 

493 476 498 443 

3,149,907 3,275.087 3.259.091 2.867.288 

1.824,443 1,810,948 1,890.738 1,650.501 

68,974,926 66,604.309 69,746,350 62,017,866 

158,882 162,830 162,893 144,320 

2 1,600 20.858 2 1,842 19.42 1 

70,974 72,71 1 72,645 62.544 

272,977 279,656 279,405 240,555 

3,908 3,884 3,879 3.879 

Operations Pnrametcn ~ Year 
2022 

25.756,732 

61,458.326 

0 

3,764 

106 

184 

1.056.155 

875.503 

25.756.732 

42,452 

8,066 

27,254 

104,822 

1,203 

2023 2024 2025 

25,261,410 3 1.699,728 31,103,228 

69,086,594 107,829.250 85,440.282 

0 0 0 

3,692 4.633 4.546 

121 186 148 

180 226 222 

1.195.130 1,853,777 1,480,436 

877,6 11 1.100.646 1.054.507 

25,261,410 31,699,728 31.103,228 

47.831 74.458 59.082 

7.91 1 9,927 9,740 

29.379 4 1.640 34.708 

112.9<)5 160,153 133,49 1 

1.274 1,25 1 1,25 1 

Appcndox 2 
Re\0.00 8111115 

2026 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

2026 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

2.570 

2026 

1,118,889 

33,561 

0 

164 

0 

8 

1.490 

27,372 

1,1 18,889 

27 

350 

295 

1, 134 

3,879 

2026 

10,130,526 

16.323.976 

0 

1.48 1 

30 

72 

280,166 

312,901 

10,130.526 

11,412 

3,172 

7,303 

28,090 

1,251 

Controlled PM,, Emossoons (tonsi)T) 

2027 2028 2029 2030 2031 20 15 20 16 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 

0 0 0 0 0 1.2 1 I 39 I 36 159 0 86 000 000 0.00 0.00 000 000 0.00 0.00 000 000 0.00 0.00 

0 0 0 0 0 25.08 28 42 29 23 45.61 25.30 000 000 0.00 0.00 0.00 000 0.00 0.00 0.00 0.00 000 0.00 

0 0 0 0 0 30.97 30.28 31.23 28.75 1190 0 .00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

0 0 0 0 0 0.98 1. 12 1. 10 1.29 0.10 0.00 0.00 0.00 0.00 0.00 0.00 0 .00 0.00 0.00 0.00 0.00 0.00 

0 0 0 0 0 0. 17 0. 18 0. 18 0.21 0. 13 0.00 0.00 0.00 0.00 0.00 0.00 0 .00 0.00 0.00 0.00 0.00 0.00 

0 0 0 0 0 0. 11 0. 12 0. 12 0.14 0.08 0.00 000 0.00 0.00 000 0.00 0.00 0.00 000 000 0.00 0.00 

0 0 0 0 0 13.07 14 82 15 26 23.65 13 OS 000 000 0.00 000 000 000 0.00 000 000 000 0.00 0.00 

0 0 0 0 0 18.05 21 83 22 26 27.23 15.37 0.00 000 0.00 0.00 000 000 0.00 000 000 000 0.00 0.00 

0 0 0 0 0 I 10 I 26 I 23 1.45 0 79 000 000 0.00 0.00 000 000 0.00 0.00 000 000 000 0.00 

0 0 0 0 0 10.82 11 66 11 93 16.08 9.92 000 000 0.00 0.00 000 000 0.00 0.00 000 0.00 0.00 000 

0 0 0 0 0 4.74 544 5.32 624 3.38 000 000 0.00 0.00 0.00 000 0.00 0.00 000 000 000 000 

0 0 0 0 0 4.74 556 5.12 8. 13 4.54 0 .00 000 0.00 0.00 000 000 0.00 0.00 000 000 000 0.00 

0 0 0 0 0 0.68 080 0.82 1.17 0.65 0.00 000 0.00 0.00 000 000 0 .00 0.00 0.00 000 000 0.00 

0 0 0 0 0 33.04 34.79 36.53 35.97 35.97 35.97 3597 35.97 24.24 11 6 1 000 0.00 0.00 0.00 0 00 0.00 0.00 

1 144.77 157.67 162.29 197.53 128.65 35.97 35.9 3 7 5.9 24.24 11.61 0.00 0.00 0.00 0.00 0.00 0.00 000 

Controlled PM: ) Emissions (tons"'T) 
2027 2028 2029 2030 203 1 2015 2016 2011 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 

0 0 0 0 0 137 I 24 I 37 1.22 IA6 I 78 I 71 1.15 1.46 I 14 000 0.00 0.00 000 0 .00 000 0.00 

0 0 0 0 0 28.89 28 OS 32 44 28 51 38.58 46 79 27 52 3064 25 13 22 32 0.00 0.00 0.00 000 0.00 000 000 

0 0 0 0 0 25.82 24 94 24 06 22.14 31.43 374 1 38 86 40.07 39.97 24 73 000 0.00 0.00 000 000 000 000 

0 0 0 0 0 I. I I 1 00 I l l 0.99 1.18 144 I 38 1.42 1.18 092 000 0.00 0.00 000 000 000 0.00 

0 0 0 0 0 0. 16 0 IS 0. 17 0. 15 020 0 24 0 20 0.21 0. 18 0 14 000 0.00 0.00 000 000 0.00 0.00 

0 0 0 0 0 0. 12 0. 11 0.12 0. 11 0.13 0. 16 0. 15 0. 16 0.13 0 10 0.00 0.00 0.00 000 0.00 0.00 0.00 

0 0 0 0 0 15.05 1459 16.90 14.85 19.95 24 27 14.42 16.04 13.28 11.72 0.00 0 .00 0.00 000 0.00 0.00 0.00 

0 0 0 0 0 11.53 11.51 1389 13.39 17.96 23.26 23.93 26.01 22.72 22.31 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

0 0 0 0 0 1.25 1.13 125 1.11 1.33 1.62 1.56 1.60 133 1.04 0.00 0 .00 0.00 0.00 0.00 0.00 0.00 

0 0 0 0 0 11.36 I I 06 12 29 11.12 14.32 1691 11.94 12.85 11.22 9.57 0.00 0.00 0.00 000 0.00 0.00 0.00 

0 0 0 0 0 5 39 4 86 5.38 4.79 5.74 699 6.72 6.87 5.71 4 48 000 0.00 0.00 0.00 0.00 000 0.00 

0 0 0 0 0 4.51 4 43 5 20 4.71 6.35 7 89 s 80 6.39 5.43 4 95 000 0.00 0.00 000 000 000 0.00 

0 0 0 0 0 065 0 64 075 068 0.92 1.14 0 84 0.92 0.78 0 71 000 0.00 0.00 000 000 000 0.00 

1,754 937 12 1 0 0 18.90 2040 21.90 23.40 24 90 26.40 27.90 29.40 28.91 28 91 28 9 1 28.91 19.73 10.55 I 36 000 0.00 
126.11 124.12 136.82 121.11 164.45 196.29 162.92 174.33 157.42 133.07 28.91 28.91 7 19. 3 10.55 1.36 0.00 0.00 

Controlled PM2 ~ Emissions {tonslyr) 
2027 2028 2029 2030 2031 2015 20 16 2017 2018 2019 2020 202 1 2022 2023 2024 2025 2026 2027 2028 2029 2030 203 1 

0 0 0 0 0 1.82 1.60 1.70 1.62 1.91 2.25 2.1 2 2.1 7 2. 10 2 20 1.95 0 .04 0.00 0.00 0.00 0.00 0.00 

0 0 0 0 0 52.68 61 6 1 68 35 64.66 53.05 71 .87 66.70 71 .91 74. 17 73.94 6415 O.oJ 0.00 0.00 0.00 0.00 0.00 

0 0 0 0 0 28.13 28 78 2966 28 21 37 15 44.22 45 92 47.23 47.23 48.17 42. 14 0.00 0.00 0.00 0.00 000 0.00 

0 0 0 0 0 1.47 I 29 138 I 31 I 55 1.82 1.7 1 1.76 1.70 I 78 I 58 0.03 0.00 0.00 000 0.00 0.00 

0 0 0 0 0 0 21 023 0 25 0 24 024 030 0.29 0.31 0.31 031 0 28 0.00 0.00 0.00 000 0.00 0.00 

0 0 0 0 0 0. 16 0 14 0 15 0 14 0 17 0 20 0.19 0.19 0.19 0 20 0. 17 0.00 000 000 000 0.00 0.00 

0 0 0 0 0 27.23 31 70 35.23 33.33 2740 37.12 34.31 37.04 38.51 38 32 33.12 0.02 000 000 000 0.00 0.00 

0 0 0 0 0 24.00 22 45 25 00 2485 3054 37 02 36 11 38.14 37.86 39.52 34 50 0.57 0.00 000 0.00 0.00 0.00 

0 0 0 0 0 1.66 1.46 I 55 1.47 1.74 205 1.93 1.98 1.91 200 1.78 O.oJ 000 000 0.00 0.00 0.00 

0 0 0 0 0 11.35 19.69 21.55 20.62 18.33 23.72 22.43 23.87 24.46 24.47 21.68 0.00 0.00 0.00 0.00 0.00 0.00 

0 0 0 0 0 7.14 6.27 6.68 635 7.51 8.8 1 8.30 8.52 8.23 8.6 1 7.66 0. 14 0.00 0.00 0.00 0.00 0.00 

0 0 0 0 0 8 49 9.36 10.43 10.02 9.35 12.22 11.53 12.37 12.67 12.66 10.90 0.05 0.00 0.00 0.00 0.00 0.00 

0 0 0 0 0 1.22 1.35 I SO 144 1.35 1.76 1.66 1.78 1.83 1.83 1.57 0.01 0.00 000 0.00 0 .00 0.00 

3,879 3,879 3,474 2,664 1,854 32.98 34 55 36.12 37.69 39.26 40.83 42.40 43.97 43.69 4364 43 64 43.64 43.64 43.64 39 08 29.97 20.86 
205.14 220.49 239.54 231.95 229.54 284.18 215.60 291.24 294.85 8. 29 24 2 66 .32 4 4.54 43.64 43.64 39.08 29.9 7 20.86 

Controlled PM2 ) Em1ss1ons (t~T) 

2027 2028 2029 2030 2031 20 15 2016 20 17 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 

0 0 0 0 0 0.51 0.74 064 0 73 0.74 067 0 76 0 8 1 0.80 100 098 0.32 0.00 0 .00 0 .00 0.00 0.00 

0 0 0 0 0 39. 17 30 79 30 10 2153 17.61 21.70 23 14 24.06 27.05 42 22 33.45 6.39 0.00 000 000 0.00 0.00 

0 0 0 0 0 22.36 20.87 22 16 20 18 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

0 0 0 0 0 0.46 060 0.52 0 59 0.60 0.54 0.61 0.66 0.64 0.81 0.79 0.26 0.00 0.00 0.00 0.00 0.00 

0 0 0 0 0 0.15 0 12 0 12 0. 11 0.04 0.05 0.06 0.06 0,07 0.10 0.08 O.OZ 0.00 0.00 000 000 0.00 

0 0 0 0 0 0.05 007 006 0,07 0,07 0.06 007 0.07 0,07 0.09 0.09 0,03 0.00 0.00 000 0.00 000 

0 0 0 0 0 20 00 1582 15.48 14 20 9 13 II 20 11.91 12.42 14 OS 21 80 17 41 3.29 000 000 000 0.00 0.00 

0 0 0 0 0 9 42 12 84 I I 68 13 99 15 38 14 40 16.72 18 30 18 35 23 0 1 22 04 654 000 000 000 000 0.00 

0 0 0 0 0 0.52 0 67 058 067 067 061 069 0 74 072 091 0 89 0.29 0.00 000 000 0.00 0.00 

0 0 0 0 0 13 60 II 10 10.98 10.20 466 5.15 6 13 638 7 18 I I 18 8 87 1.71 0.00 000 000 0.00 0.00 

0 0 0 0 0 2.23 2 .90 2 52 2 86 289 2 63 2 97 3.18 3 12 3.92 3 84 1.25 0.00 000 0.00 0.00 0.00 

0 0 0 0 0 5.39 4 84 4 65 4 63 3 67 404 4 46 475 5. 12 7 26 6 05 1.27 0.00 000 000 0.00 0.00 

0 0 0 0 0 0 78 0 70 067 0.67 053 0 58 064 0.68 0.74 I OS 0 87 0. 18 0.00 0 00 000 0.00 0.00 

1,25 1 1,25 1 1.251 96 1 548 7.92 8.72 9.52 10,33 11.13 11.93 12.73 13.54 14.34 14 08 14 08 14.08 14.08 14.08 14 08 10.8 1 6. 16 
122.62 110.78 109.69 106.76 67.11 74.17 80.89 85.65 92 25 12141 I 09. 45 35.64 14.08 14.08 14 .08 10 .81 6.16 



Black Thunder PMu Emission Cnlculations (continued) 

South Pic 
1 upera11ons 

Mming PM~~ Emission Fac1or Control Uncontrolled PM,, Parameter Operations Parameters by Year 
Operouon EquatlOOS Factor~. Em1ss101'1 Factor Umts 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 

Cool Renl0\'al1 
0.003 • 0. 70 • 0 03 lblton 00001 lblton I~T 32.166,483 32,322,838 28,996,224 26,115.057 31.945,958 40.794.080 44,303,868 39.625,741 40,616,385 2,644.678 0 0 0 0 0 0 0 

OB Remo,ol (TIS)1 o.oz • o. 75 • O.o3 lblton 0 00045 lbllon yd1~T 66.463.754 67.453.961 67.016,490 51,447,423 77.337.339 97.618.429 108.651.962 107,282.552 120.372,888 79,340 0 0 0 0 0 0 0 
OB Remo\01 (dnlglonc:)1 0.04 • 0. 75 • 0 03 lb/yd' 0 0009 lblyd1 '!d1

/)T 55.413,748 50.750.481 53,81 1,940 49,884.095 60,110,599 71.548.633 74.302.394 76.425,168 75,297,893 0 0 0 0 0 0 0 0 
Scrapers1 32 • c • 0,03 lblhr so 0 697 lblhr lv~T 4.701 4.724 4,238 3,817 4.669 5.962 6.475 5.791 5.936 387 0 0 0 0 0 0 0 
OBBiastmg1 

50 ' 0.75 ' 0 03 1blblost I 12S lblblast blostsi)T 249 246 24S 217 27S 346 371 368 387 0 0 0 0 0 0 0 0 

Cool Blasllng1 
3S ' 0.75 • 0 031blblost 0. 788 lblblost blostsi)T 230 231 207 187 228 291 316 283 290 19 0 0 0 0 0 0 0 

OB Houl Roods' 0 81 ' s ' (SilO)' ' C ' 0.62T ' 0.03 lb/VMl 60 OOS9 lb/VMT VMT~T 1.146,660 1.164.363 1.156,822 891,347 1,327,424 1.681.199 1.862.081 1.839.150 2,079,445 3.58S 0 0 0 0 0 0 0 
Cool Houl Roods' 0 81 ' s • (S/30)' ' C ' 0.62T ' O.o3 lb/VMl 60 0 lOS lb/VMT VMTI)T 925.814 1,016.796 9S9,687 914.2S2 1.269.687 1.673,84 1 1.866,726 1.712.459 1.860.190 118,093 0 0 0 0 0 0 0 
Cool Oumpmg1 

0.017 '0.75 • 0.031blton 8S 00004 1bllon lon})T 32,166.483 32.322.838 28,996,224 26.11S.OS7 31.94S,9S8 40.794.080 44.303,868 39.625.741 40,616.38S 2.644.678 0 0 0 0 0 0 0 
[)(u.crs & lo3den on OBl S.1 • s12~11 1 

• O.IOS • C lblht 0.300 lblhr hr~T 69.204 69.353 69,216 S8,290 77.967 95,155 103,325 102,696 111,426 65 0 0 0 0 0 0 0 

llo=s & Loodcrs on Cool' 78.4 • s12~11 1 
• 0.022 • C lblltr 0.789 lblhr hr~T 10,073 10. 122 9,080 8,178 10.004 12.775 13.874 12.409 12,719 828 0 0 0 0 0 0 0 

Graders• 32 • c ' 0.03 lblhr 50 0 697 lblhr hr~T 28.523 30,132 29,379 24.963 36,197 46,814 52,212 49,921 55,49 1 1,549 0 0 0 0 0 0 0 
Wnter Truct.:s' 0.81 ' s '(SilO)' ' C ' 0.62T' 0.031b/VMT so 0.026 lb/VMT VMTI)T 109.705 115.892 112,997 96.013 139.220 180.053 200.814 192.003 213.427 S,9S8 0 0 0 0 0 0 0 
Wind Erosion, untrcnted acres 1 

0.25 • 0.045 1onlncrelyenr 001125 ton/ncrc/ycor acres 1.300 1.393 1,486 1,579 1.672 1.765 1.858 1,828 1,828 1,828 1,828 1,828 1,415 1,001 588 174 0 

llighway/Piant Pit 

Mining PM:~ Emission Factor Control Uncon1rollcd PM1 ~ 

1 vpcratlons 
Part~mclcr Opcrt~lions Par.1mc1ers by Year 

Opernllon Equal lOlls Factor~. Emission Fnctor Umls 2015 2016 2017 2018 2019 2010 202 1 2022 2023 2014 20lS 2026 l027 2028 2029 2030 2031 

Cool Rcmo\'al 1 
0.003 • 0. 70 • 0.03 lblton 00001 lblton IO~T 0 0 0 0 0 0 0 0 0 1 9,9~0.15 I 48,949,342 123,753.602 128.451.858 101.181,53 1 118,625,119 148,567,019 190,000.000 

OB Rcnoo' ol (TIS)' O.Ql • 0 75 • 0.03 lbhon 0 00045 lb/Jon yd1~T 0 0 0 0 0 0 0 0 0 19,419.032 198,545.439 I 51.578.368 18,320.881 65.616.149 116,241,607 233.62 1.179 739,423,554 
OB Rcnoo\'11 (dnlglonc:)1 0.04 • 0 75 • 0.03 lbi)·d' 00009 lbi)·d' )d'~T 0 0 0 0 0 0 0 0 0 0 0 186.413,711 248.900.661 2 12.154.763 247,985,386 253,956.044 0 

Saapcrs1 32 ' C 'O.Qllbibr 50 0 697 lblhr hrfJT 0 0 0 0 0 0 0 0 0 1.914 7.154 18,086 18,990 16.144 17,867 21.713 27,768 
OB Blasting1 50 ' 0.75 • O.ollblblast I llS lblblost blostsi)T 0 0 0 0 0 0 0 0 0 50 335 663 668 424 690 912 1,246 

Cool Blasung1 
35 ' 0.75 • 0.031blblost o 788 lblblast blostsi)T 0 0 0 0 0 0 0 0 0 142 350 884 918 723 847 1,061 1.357 

OB Haul Roods' 0.81 • s • (5130)~ • C • 0.62T • 0.03 lbiVMl 60 0059 lb/VMT VMT~' 0 0 0 0 0 0 0 0 0 515.331 3.410,376 l.6l6.2l6 310.996 1.143.114 1,019,683 4.023.769 12.8 17.829 
Cool Houl Roods' 0 81 ' s • (SilO)' ' C • 0.62T • O.o3 lb/VMl 60 0 lOS lb/VMT VM TI)T 0 0 0 0 0 0 0 0 0 108.518 255,120 578.721 600.691 473.165 554,738 694,758 888.515 

Cool Ownpmg1 0.017 • 0.75 • 0.031blton 85 0 0004 lblton I~T 0 0 0 0 0 0 0 0 0 19,940,151 48,949.341 123.753.602 128,451,858 101.1 81.531 118,625,119 148,.567,029 190,000,000 

Do1.m & Loaders on OB' S.7 • s1 !~111 • 0 105 • C lblhr 0 300 lblhr hr~T 0 0 0 0 0 0 0 0 0 20.267 136,453 153, 110 72,980 98.631 138.942 221,1S4 508,207 

llo1.cn & l.oodcB on Cool' 78.4 • s1 :~11 1 
• 0.022 • C lbJ'hr- 0 789 lblhr hr0T 0 0 0 0 0 0 0 0 0 6,244 15,329 38.754 40.515 33,494 37,855 46,SlS 59.500 

Gradcrs1 
32 ' C ' O.Ollblhr so 0 697 lblhr hr/jT 0 0 0 0 0 0 0 0 0 9.075 54,154 45.007 10,780 21.795 35.705 67.046 200.381 

Water Trucks1 0.8 1 ' s ' (SilO)' ' C' 0.62T • O.oJ lb/VMl so 0 016 lb/VMT VMT~T 0 0 0 0 0 0 0 0 0 34,903 208,285 173.106 41.463 83.825 137,328 157,870 770,700 
Wind Erosion, untrented ocrcs1 

0.25 • 0.045 too/acrc/ycor 0.01 125 toolocrc/ycor ocrcs 0 0 0 0 0 0 0 0 142 250 357 465 573 681 647 647 647 

Sttlion 16 Pit 

Mining PM:, Emission Factor Control Uncontrolled PM,, 

1 upcrat1ons 
Part~ meter Opcrt~tions Pt~ramctcrs by Ycnr 

Opcrat ton Equat•ons Factor % Emission Factor Umts 2015 2016 2017 2018 2019 2020 202 1 2022 2023 2024 2025 2026 2027 2018 2029 2030 2031 

Coal RcmO\'al 1 0.003 • 0.70 • 0.03 lblton 0.000 I lblton ton/yr 0 0 0 0 0 0 0 0 11,305,388 29.654,584 47,929.564 54,996,983 54.996.983 46,909,786 54,996,983 4 1,432,971 0 
OB Rcmovol (TIS)' O.Ol • 0.75 • 0.031blton 0.00045 lblton ydl/)T 0 0 0 0 0 0 0 0 11 7,395,283 l ll,034,11 3 144,097,437 168,927,083 30,216.686 15 1.670,375 181,087,55 1 121,699,621 0 
OB Rcn>O\'ol (droglinc:)1 0.04 . 0.75 . 0.031b/ydJ 0.0009 lbl)d' ydJ/)T 0 0 0 0 0 0 0 0 0 39,571,855 9 1,424,63 1 107.186,139 107.186.139 91,697.447 107, 186,139 72,152,187 0 
Scrapers1 32 • c • 0.031blhr 50 0.697 lbibr hr/)T 0 0 0 0 0 0 0 0 1,652 4,334 7,005 8,038 8,13 1 7,485 8,283 6,0S5 0 
OB Btasting1 SO • 0.75 • 0.03lblblast 1.125 lblblost blas~T 0 0 0 0 0 0 0 0 198 296 404 472 473 157 488 335 0 
Coat BI:1Stmg1 

35 • 0.75 • O.Dllblblost 0 788 lblblost blasts/)T 0 0 0 0 0 0 0 0 81 212 341 393 393 335 393 296 0 
OB Houl Roods1 0 81 • s ' (SilO)' ' C • 0.62T • 0 03 lb/VMT 60 0059 lb/VMT VMTI)T 0 0 0 0 0 0 0 0 2.003.963 2.261,141 1,492,945 1,857,791 427.674 2,491,081 3,039,081 2,082,770 0 
Cool Haul Roods' 0 81 ' s ' (S/30)' ' C ' 062T ' OOl lbiVMl 60 0 lOS lb/VMT VMT~T 0 0 0 0 0 0 0 0 94,947 282,424 499,609 578,672 642,969 603.164 771.563 629,710 0 
Coal Dump1ng1 0 017 • 0.75 'O.Ol lblton 85 000041bllon lon})T 0 0 0 0 0 0 0 0 11.305,388 29.6S4,S84 47.929,S64 54.996.983 S4.996,983 46,909.786 54,996,983 41,432,971 0 
Dozen & Loaders on OB' S 7 • s' ~/M1 3 

• 0.105 • C lblhr 0 300 lblhr hr~' 0 0 0 0 0 0 0 0 80,614 110,445 127.776 147,430 91,726 133.545 155,894 109.645 0 

Do7.cn & Loaders on Cool' 78 4 • s1 ~IM1 1 
• 0.022 • C lblhr 0 789 lblbr lv/)T 0 0 0 0 0 0 0 0 3.540 9,287 15,010 17.223 17.347 15,529 17,550 12,975 0 

Groden' 32 • c •o.o3 Jblhr so 0 697 lblhr lv~T 0 0 0 0 0 0 0 0 31,191 37,379 43.214 48,467 12,796 43.233 53,098 37,395 0 
Water Truct.:s 1 0 81 ' s • (SilO)' ' C • 0.62T • 0.03 lb/VMl so 0026 lb/VMT VMT/)T 0 0 0 0 0 0 0 0 119,964 143,765 166,208 186.41 1 49.214 166.279 204,221 143,826 0 
Wmd Eroston. unt~tcd xrcs 1 

0 2S • 0.045 ton/acre/year 0.01125 toolocrc})'C3l OCTCS 0 0 0 0 0 0 567 677 788 899 1,010 1.121 l.l3l 1,232 1.231 1,232 636 

Total 

PM~~ Emission Factor 
I ~OIIOOS 

Mming Control Uncontrolled PM, , Parameter Operations Parameters by Year 
Operation Equations Fnctor% Em1ss1on Factor UmlS 2015 2016 2017 2018 2019 2010 20l l 2022 2023 2024 2025 2026 2027 2028 1029 2030 2031 

C®l Remo' al1 
0.003 • 0. 70 • O.ollbhon 0.0001 lbllon IOn/)T 190,000,000 190,000,000 190,000,000 190,000.000 190,000,000 190,000,000 190.000,000 190,000,000 190,000,000 190,000,000 190,000,000 190.000.000 183.448.841 148,091 .3 17 173,622.102 190,000,000 190,000,000 

OB Rcmovol (T/S)1 0.02 • 0. 75 • O.Ol lblton 0.00045 lblton yd}~T 38.932,656 447,699.776 476,0 16,709 476,273,2 16 421,006,177 456,125,004 408,410,007 430.694,865 S60,494,SOO 5 15,252, 18 1 593,473,808 336,862,994 48,537.567 217,286,524 297,329,158 356,320,800 739,423.554 
OB Rcmov:tl (draglinc)1 0.04 • 0. 75 • 0.03 1b/yd) 0.0009 lbi)·d' yd1/}T 295. 158,158 283,783,554 29 1,842,005 170,501.112 252,305,995 252,944,464 262,693,326 270,430,112 269,07 1,012 201,890,957 185,070,840 293,599,85 1 356,086.801 303.852.2 10 355,171,525 326, 108,231 0 

Scrnpcrs1 32 • c • 0.03 lbll:u- 50 0 697 lblhr hr/)T 27.768 27,768 27,768 27.768 27.768 17.768 27,768 27,768 27,768 27,768 27.768 17.768 27. 12 1 13,629 26,150 27,768 17,768 
OB Blasting• SO • 0. 1S • 0.03 I bib last 1.1 25 lblblost blastsi)·r 1,472 1,447 1,523 1,488 1,356 1.406 1.345 1.393 1,580 1,337 1,380 1,165 1.142 58 1 1.178 1,247 1,246 
Coni Blosting1 35 • 0. 75 • 0.03 lblblast 0 788 lblblast blns~T 1,357 1,357 1,357 1,357 1,357 1.357 1.3S7 1.357 1,357 1,357 1.357 1.357 1,3 10 1,058 1,140 1,357 1,357 

OB Hnul Roods1 0 81 • s ' (SilO)'' C • 0.62T • O.ol lbNMl 60 0059 lb/VMT VMTIJT 7.553,755 7,707,339 8,203,402 8,207.896 7,239,714 7,854,935 7,019.051 7,409,443 9,683,305 8,890,739 10.261,045 5.765.673 748,670 3,634.194 5,058.764 6.106,540 12.817,829 

Cool Houl Roods ' 0 81 ' s '(SilO)' 'C '0.62T' 0.031bNMT 60 0 105 lb/VMT VMT/)T 3.939,654 4,299,812 4,443,613 4,715,616 5.060.5 10 5.246.270 5.538.604 5,656.720 5,730.401 4,567,616 3,459.737 1.497.672 1,243,660 1,076,428 1,326,300 1,324,468 888,SIS 
C0.31 Dumping• ooJ7•o.7s•oo31blton 85 00004 lblton ton/yr 190,000,000 190,000,000 190,000,000 190.000,000 190,000,000 190.000,000 190,000,000 190,000.000 190,000,000 190,000,000 190,000,000 190.000,000 183.448.84 1 148.091.317 173,622,101 190,000,000 190.000,000 
Do7.crs & L.oodcrs on 081 57 • s1 :/M1 1 

• 0.105 • C lb/hr 0 300 lblbr hr/)T 422.888 425.586 447,025 444,541 391,390 403.970 372.948 389.565 477.422 431,850 467.631 3 11 ,990 164,705 232,176 194,836 330,799 508,207 

llozCTS & Loodcrs on Cool' 78 4 • s1 l/M11 
• 0.022 • C lblhr 0 789 lblhr hr~T 59.500 59,500 59,500 59,500 59.500 59.500 59,500 59,500 59.500 59,500 59,500 59.500 57.862 49,013 55.406 59,500 59,500 

Groden' 32 • c •o.o3 lM:u- 50 0 697 lblhr hr/)T 161,338 169.014 178,575 182.707 173.394 185.362 177.240 184.839 219.917 190,699 194.620 101,073 23,576 65,017 88,803 104,44 1 100.382 
\Va1er Truc:L:s1 0 81 ' s ' (SilO)' ' C ' 0.62T • O.Ol lb/VMT 50 0026 lb/VMT VMTI)T 620.519 650,055 686,829 702.719 666,898 711,932 68 1,693 710,918 845,834 733,457 748,.539 388.743 90.677 250.104 34 1,550 401,696 770,700 
\Y1nd Eroseon, untrct~tcd x res1 

0 25 • 0.0..5 ton/acre/year 0 0 1125 toolocrel)·cor oc:rcs 9.554 10,146 10,738 11.125 11 .562 11 ,999 13,003 13,428 12.642 11,710 10.896 11.115 10.104 8.981 7,313 5,678 3,685 

Const;mts 
Num~ofwet days. \Y. (> oot•r 100 T~n:: c:omxuon f3Ctor. T • 2S 
c- ((365-W)/365) - 0 726 (h crburden density (tonlydJ) '""' 1.74 
S1 lt content of road bed. s, (Y.) • 86 Doled O\ctburdcn s11t content. s. (%)""' 69 
Speed ofOB houllrucks. S, (mph)- IS Oozed On!rburdcn moistwe content. M. (%) • 7.9 
Speed of cool haul trucks (mph)~ 20 Do1.cd coal silt ron1cn1 . s. <"•)- 86 
Speed of\\alcr trucks (mph)- 10 Dcu.cd coal nxnsture content. M. c•l.) • 10.4 

1 EmisSIOn Foetor Equat1on fron1 Wyoming Memorandum Dntcd Jt~nunry 24, 1979, Subject Fugiii\'C Dust Em1ssion Fxtors 
:Emission FnctOf' Equot10ns from AP-42 Tnblc II 9- 1. July 199S. 

Appcndi"\ 2 
Rc' iscd 811111 S 

Controlled PM:~ Em1sstons (ton~T) 

2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 203 1 

1.01 1.02 0.91 Ul 101 I 29 140 I 25 I 28 0.08 0.00 0.00 0.00 0.00 000 000 000 

2602 2641 26 24 20.14 3028 3822 42 54 4200 47.13 003 000 0.00 0.00 0.00 0.00 000 000 

24 94 22 84 24 22 22.45 2705 32 20 3344 3439 33 88 000 000 0.00 0.00 000 000 000 0 .00 

0 82 0 82 074 0.67 0.81 1.04 I 13 I 0 1 I 03 007 000 0.00 0.00 000 000 000 000 

0 14 0 14 0. 14 0 12 O. IS 0.19 021 0 21 0 22 000 000 0.00 0.00 0.00 000 000 000 

009 009 008 007 0.09 0. 11 0 12 0 I I 0 II 001 0.00 000 0.00 000 000 000 000 

1348 13 69 13.60 10.48 15.61 19 77 ll90 2163 24 4S 004 0.00 0.00 000 0.00 0.00 000 000 

19.35 21.26 20.06 19. 11 26.54 34 99 3902 3580 38 89 2 47 0.00 0.00 0.00 0.00 0.00 000 000 

0.92 093 0.83 0.75 0.92 1.17 127 I 14 I 17 0.08 000 0.00 0.00 0.00 0.00 000 000 

10.39 10.42 10.40 8.76 11.71 14.29 IS 52 IS 43 16 74 001 0.00 0.00 0.00 0.00 000 000 000 

3.97 3.99 3.58 3.23 3.95 5.04 5.47 4 89 5.02 0.33 0.00 0.00 0.00 0.00 0.00 000 0.00 

4.97 5.25 s 12 4.35 6.31 8. 16 9. 10 8 70 9 67 027 0.00 0.00 0.00 0.00 000 0.00 0.00 

0.72 0.76 0.74 0.63 0.91 1.18 1.3 1 1.25 1.39 0.04 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

14.63 15.68 16.72 17.77 18.82 19.86 20.9 1 20.57 20.57 20.57 20.57 20.57 15.92 11.26 6.61 1.96 0.00 

121.46 123.28 123.38 109.34 144.15 177.50 193.33 188.37 201.55 13.99 10.57 20.57 15.91 11.26 6.61 1.96 0.00 

Controlled PM2, Emissions (lon~T) 

2015 2016 2017 2018 2019 lOlO lOll 2022 l023 l024 2025 2026 2027 2028 2029 2030 203 1 

0.00 0.00 0.00 0.00 0.00 0.00 000 0.00 000 063 1.54 3.90 4.05 3.19 3.74 4 68 5.99 

0.00 0.00 0.00 0.00 000 0.00 0.00 000 0.00 11.52 77.73 5934 7. 17 15.69 45.51 91 46 28948 

000 0.00 000 0.00 0.00 0.00 0.00 000 0.00 0.00 0.00 83.89 112.01 95 47 11159 11 418 000 

000 0.00 0.00 0.110 000 000 000 000 0.00 0.51 1.25 3. 15 3.31 281 3. 11 3 78 4 84 

000 000 0.00 0.(10 0.00 000 000 000 0.00 0.03 0. 19 0.37 0.38 0.24 0.39 OSI 0 70 

000 000 000 000 0.00 000 000 000 000 006 0. 14 0.35 0.36 0 28 0.33 0.42 053 

000 0.00 0.00 0.00 0.00 0.00 000 000 000 606 4022 30.88 3.77 13.44 23.75 47 31 ISO 72 

000 0.00 0.00 0.00 0.00 0.00 000 000 000 2 27 5 33 12. 10 11.56 9.89 1160 14 52 18 57 

0.00 000 0.00 0.00 0.00 0.00 000 0.00 000 057 140 3.55 3.68 2.90 3 40 4 26 5.45 

000 0.00 000 0.00 0.00 0.00 000 000 000 3.04 20.50 23.00 10.96 14 8l 20 87 33 22 7634 

000 0.00 000 0.00 000 000 000 0.00 000 146 6.05 15.28 15.98 13 21 14 93 1835 2347 

000 0.00 0.00 0.00 000 000 0.00 000 0.00 1.58 9.44 7.84 1.88 3.80 6 2l 11.68 34 9l 

000 000 000 0.00 000 0.00 000 000 0.00 0.23 1.36 1.13 0.27 0.55 0.90 1.68 s 03 

000 0.00 0.00 0.00 0.00 0.00 000 000 1.60 2.81 4.02 5.23 6.45 7.66 7.28 7 28 7.28 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 2 1.60 31.76 169.16 50.02 18 2.82 193.94 l53.6l 353.45 623.32 

Controlled PM~~ Emissions (tons0T) 

2015 2016 20 17 2018 20 19 2020 2021 2012 2023 l024 2015 2026 2027 2018 l029 2030 2031 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.36 0.93 1.51 1.73 1.73 1.48 1.73 1.31 0.00 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 4S.96 51.69 56.41 66. 13 11.83 S9.38 70.90 48.04 0.00 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 17.81 41.14 48.23 48.23 4116 4823 32.47 0.00 

0.00 0.00 0.00 0.00 0.00 0.00 000 0.00 0.29 0.76 1.22 1.40 1.42 1.30 1.44 1.06 000 

000 0.00 0.00 0.00 000 0.00 000 000 0 II 0 17 0 23 0.27 0.27 0.09 0.27 0. 19 000 

000 0.00 0.00 000 0.00 0.00 000 000 003 008 0. 13 0. 15 0. 15 0. 13 0.15 0 12 000 

000 0.00 0.00 0.00 0.00 0.00 000 000 23.56 2660 29 31 33.60 5.03 29.29 35.74 24 49 000 

000 000 0.00 000 0.00 0.00 000 000 1.98 590 10.44 12.10 13.44 12.61 16 13 13 16 000 

000 0.00 0.00 0.00 000 0.00 000 000 O.ll 0 85 1.37 1.58 1.58 I 35 I 58 I 19 000 

000 0.00 0.00 000 0.00 000 000 000 12 II 16.59 19. 19 12.15 13.78 1006 23.42 1647 000 

000 000 0.00 0.00 0.00 0 .00 0.00 000 I 40 366 5.91 6.79 6.84 612 692 5 ll 0.00 

000 0.00 0.00 0.00 0.00 000 0.00 000 5.43 6.51 7.53 8.45 2.23 7.53 9.15 652 000 

000 0.00 000 0.00 000 000 000 0.00 0 .78 0.94 1.09 1.22 0.32 109 1.33 0.94 0.00 

0.00 0.00 000 0.00 0.00 0.00 637 7 61 8&7 10.12 11.36 12.61 13.86 13.86 13.86 13.86 7 16 

0.00 0.00 0.00 0.00 0.00 0.00 6.37 7.61 101.21 142.61 186.87 116.41 110.71 195.56 230.96 164.92 7.16 

Controlled PM1 5 EmiSSIOns (I~T) 

2015 2016 2017 2018 2019 2020 20l l l022 2023 2024 l025 2016 2017 l0l8 2019 2030 lOll 

599 5.99 5.99 5.99 5.99 5.99 S.99 5.99 5.99 5.99 5.99 5.99 S.78 4.66 547 5.99 5.99 

171 84 175.27 186.36 18646 164.82 178.57 159.89 168 62 219.43 201.72 231.34 131.88 19.00 85.07 116.40 139 50 289.48 

132.82 127.70 131.33 121.73 113.54 113.83 118.21 121.69 121.08 91.30 83.18 132.12 160.24 136.73 159.83 146 75 0.00 

4.84 4.84 4.84 4.84 4.84 4 .84 4.84 4.84 4.84 4.84 4.84 4 .84 4.73 4. 12 4.56 4.84 4.84 

0.83 0.81 0.86 0.84 0.76 0.79 0 76 0.78 0.89 0.75 0.78 0 .66 0.64 0.33 0.66 0.70 0.70 

0.53 0.53 0.53 0.53 0.53 O.S3 0.53 0 53 0 53 0 53 0.53 0.53 0.52 0.42 0.49 0.53 0.53 

88.82 90.63 %46 9651 85.13 92.36 8l 53 8713 11386 104 54 120.66 67.80 8.80 41.73 59.48 71 80 ISO 72 

82 36 89 88 92.89 98.58 105.79 109.67 115.78 118 25 119 79 95 48 72.32 31.31 16.00 22.50 27.73 27 69 18 57 

545 5 45 545 5.45 5.45 5.45 S4S 545 s 4S 5 45 5.45 S.45 5.26 4 25 4 98 5.45 s 45 

63 Sl 63 93 67. 15 66 77 58.94 60.68 56 02 58 52 71 71 64 87 70.24 46.86 24 74 34 87 44l9 49 69 76 34 

2347 2347 23 47 2347 23.47 23.47 23.47 23 47 1347 2347 23.47 2347 22.82 19 33 l l 85 2347 2347 

28 II 29 45 31.12 3184 lO.ll 32 30 30 88 32 21 38 32 33 23 33.9 1 17.6 1 4. 11 I I 33 1547 18 20 34 92 

4 OS 415 4 49 4 59 436 466 4 45 464 S.Sl 4 79 4.89 2 54 0.59 163 223 2 62 s 03 

107 48 114.14 11080 125.16 130.07 134.99 146 28 lSI 06 142 22 13174 112.58 125.05 113.67 10104 8217 63 88 41 45 

720.11 736.34 771.7! 772.74 733.90 768.12 755.09 783. 17 873.11 768.70 781.29 596.1 0 396.90 469.03 545.71 561.10 657.50 



North Coal North Coal 
Areal Area 2 

Total North Northwest West Southwest South 
Annual Annual Annual Annual Annual Annual 
PM10 PM 10 PM10 PM 10 PM10 PM10 

Emissions Emissions Emissions Emissions Emissions Emissions PM 10 Emissions PM 10 Emissions 

Emission Activities (g/s) (g/s) (gls) (g/s) (g/s) (g/s) (g/s) (g/s) 

Coal Removal 1.722 0.458 0.351 0.466 0.210 0.237 0.229 0.229 
OB Removal (TIS) 53.639 13.122 8.202 18.60 1 7.920 5.794 
OB Removal (dragline) 35.017 8.272 6.368 8.114 5.805 6.458 

Scrapers 1.392 0.370 0.284 0.377 0.170 0.191 
OB Blasting 0.241 0.061 0.044 0.069 0.031 0.035 
Coal Blasting 0.154 0.041 0.031 0.042 0.019 0.02 1 0.020 0.020 
OB Haul Roads 27.764 6.804 4.273 9.587 4.086 3.015 
Coal Haul Roads 28.358 7.834 3.852 7. 148 4.025 5.498 
Coal Dumping 1.568 0.417 0.320 0.424 0.191 0.216 

Dozers & Loaders on OB 3.495 0.841 0.582 1.079 0.534 0.458 
Dozers & Loaders on Coal 8.238 2.192 1.680 2.228 1.005 1.132 1.096 1.096 
Graders 9.158 2.338 1.355 2.882 1.332 1.251 
Water Trucks 1.321 0.337 0.195 0.416 0.192 0.180 
Wind Erosion 24.003 6.898 4.487 7.228 1.981 3.408 

Total 196.0684 49.9863 32.0257 58.6606 27.5013 27.8945 1.3454 1.3454 

Modeling Swnmary-

North Coal North Coal 
Source Description Area I Area 2 

Model Source ID BTNCI BTNC2 
Source Type Area Area 
SW X-Coordinate 4 74066.1654 476077.8454 
SW Y-Coordinate 4845476.2155 4845476.2155 
Angle 0.0000 0.0000 
Area X-Dimension (m) 201 1.6800 2011.6800 
Area Y-Dimension (m) 247.5726 247.5726 

Area(m2
) 498,037 498,037 

Road Width (m) -- --
Road Length (m) .. --
Model Emission Rate' 2.70133JE-06 2.701331E-06 

I. Units are g{s-m' for area sources. 

North Wind 
NorthOB Area Erosion Area 

PM 10 Emissions PM 10 Emissions 

(g/s) (g/s) 

13.122 

8.272 

0.370 

0.061 

6.804 

0.841 

6.898 

29.4703 6.8983 

North Wind 
North OB Area Erosion Area 

BTNOB BTNWEI 
Area Area 

474066.1654 474092.4%3 
4845049.4955 4843033.8686 

0.0000 0.0000 
4023.3600 4444.0443 
784.4633 2911.6436 

3,156,178 12,939,473 

-- --
.. --

9.337339E-06 5.331244E-07 

PM10 Emission Apportioning 
Year 2018 

Black Thcnder Mine 

Northwest Coal 
Areal 

PM 10 Emissions 

(g/s) 

0. 176 

0.016 

0.840 

1.0311 

Northwest Coal 
Area I 

BTNWCI 
Area 

471222.3814 

4843450.8195 
0.0000 

1432.2127 
274.3200 

392,885 

--
--

2.624554E-06 

Northwest Coal NorthwestOB 
Area 2 Area 

PM 10 Emissions PM10 Emissions 

(g/s) (g/s) 

0.176 

8.202 

6.368 

0.284 

0.044 

0.016 

4.273 

0.582 

0.840 

1.0311 19.7533 

Northwest Coal Northwest OB 
Area 2 Area 

BTNWC2 BTNWOB 
Area Area 

472654.5941 471222.3814 

4843450.8195 4842902.1795 
0.0000 0.0000 

1432.2127 2864.4254 
274.3200 1097.2800 

392,885 3, 143,077 
.. .. 
.. .. 

2.624554E-06 6.284697E-06 

Appendix 8 
Revised 8/ 11/ 15 

Northwest Northwest 
Wind Erosion Wind Erosion West Coal Area West Coal Area West Coal Area West Coal Area West Coal Area West Coal Area West OB Area WestOB Area West Wind 

Area I Area2 I 2 3 4 5 6 I 2 Erosion Area 

PM 10 Emissions PM10 Emissions PM 10 Emissions PM 10 Emissions PM 10 Emissions PM 10 Emissions PM10 Emissions PM 10 Emissions PM 10 Emissions PM 10 Emissions PM 10 Emissions 

(gls) (g/s) (g/s) (g/s) (gls) (g/s) (gls) (g/s) (g/s) (gls) (g/s) 

0.102 0.141 0.1 41 0.027 0.027 0.027 

0.089 18.513 

0.039 8.075 

0.002 0.375 

0.000 0.068 

0.009 0.013 0.013 0.002 0.002 0 .002 

0.046 9.54 1 

0.005 1.074 

0.486 0.675 0.675 0.131 0. 13 1 0.131 

0.547 3.941 7.228 

0.5468 3.9406 0.5970 0.8290 0.8290 0.1603 0.1603 0.1603 0. 1808 37.6459 7.2285 

Northwest Northwest 
Wind Erosion Wind Erosion West Coal Area West Coal Area West Coal Area West Coal Area West Coal Area West Coal Area West OB Area West OB Area West Wind 

Area I Area2 I 2 3 4 5 6 I 2 Erosion Area 

BTNWWE J BTNWWE2 BTWCI BTWC2 BTWQ BTWC4 BTWC5 BTWC6 BTWOB I BTWOB2 BTWWE 
Area Area Area Area Area Area Area Area Area Area Area 

472482.2452 470984.34 17 471 946.2814 472156.5934 472156.5934 472156.5934 472156.5934 4 72156.5934 4 71806.0734 47 1946.2814 471081.701 4 

4844208.7214 4841830.5817 4840232.13 15 4839134.8515 4838037.5715 4837129.8366 4836598.7124 4836067.5882 4840597.8915 4835846.0595 4835844.8170 

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

16 10.251 1 3108.1546 280.4160 175.5435 175.5435 70.1040 70.1040 70.1040 140.2080 771.1440 2763.7604 

636.9998 2378.1396 494.6523 1097.2800 1097.2800 531.1241 531.1242 531.1242 128.8923 4880.7243 4906.0219 

1.025,730 7,391 ,626 138,708 192,620 192,620 37,234 37,234 37,234 18,072 3,763,74 1 13,559,069 
.. .. -- .. -- .. .. .. .. .. --
.. .. .. .. -- .. .. -- -- .. --

5.331117E-07 5.331 117E-07 4.303894E-06 4.303894E-06 4.303894E-06 4.303894E-06 4.303894E-06 4.303894E-06 1.000226E-05 1.000226E-05 5.331114E-07 



Southwest North Haul North Haul Northwest Haul 
Southwest Coal Southwest OB Wind Erosion South Coal South Wind South Wind Road I to Road 2 to Road to 6-

Area Area Area Area South OB Area Erosion Area I Erosion Area 2 Circuit 4 Dump Circuit 3 Dump North Dump 

PM10 Emissions PM10 Emissions PM 10 Emissions PM10 Emissions PM 10 Emissions PM 10 Emissions PM10 Emissions PM 10 Emissions PM10 Emissions PM10 Emissions 

(g/s) (gls) (g/s) (g/s) (g/s) (g/s) (g/s) (g/s) (g/s) (gls) 

0.210 0.237 

7.920 5.794 

5.805 6.458 

0.170 0.191 

0.03 1 O.D35 

0.019 0.021 

4.086 3.015 

5.883 1.952 3.852 

0.534 0.458 

1.005 1.1 32 

1.756 0.583 1.355 

0 .253 0.084 0.195 
1.981 2. 127 1.281 

1.2344 18.5462 1.9805 1.3900 15.9515 2.1268 1.2810 7.8915 2.6182 5.4030 

Southwest North Haul North Haul Northwest Haul 
Southwest Coal Southwest OB Wind Erosion South Coal South Wind South Wind Road I to Road 2 to Road to 6-

Area Area Area Area South OB Area Erosion Area I Erosion Area 2 Circuit 4 Dump Circuit 3 Dwnp North Dump 

RTSWC RTSWOR RTSWWF. RTSC: RTSOR RTSWF.1 RTSWF.2 RNR 1 1-20 RNR2 1-40 RNWR 1-12 

Area Area Area Area Area Area Area Areas Areas Areas 
472668.6574 4 72380.6229 471848.9894 472899.8482 472534.0882 472 11 1.1 638 474904.8014 ·- -- --

4834282.4355 4834282.4355 4834282.4355 4832854.4303 4832854.4303 4832854.4303 4832312.7556 -- -- --
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 -- -- --

304.7999 1080 .5145 2377.8739 365.7600 1524.4827 2793.6376 1219.9481 -- -- --
1562.3814 1562.3814 1562.3814 1428.0053 1428.0053 1428.0053 1969.6799 -- -- --
476,2 14 1,688,176 3,7 15,146 522,307 2,176,969 3,989,329 2,402,907 137,267 258,068 85,812 

-- -- -- -- -- -- -- 30 30 30 

-- -- -- -- -- -- -- 4,576 8,602 2,860 

2.592 133E-06 1.098592E-05 5.330962E-07 2.661349E-06 7.327377E-06 5.33 1127E-07 5.33 11 27E-07 5.749033E-05 1.014535E-05 6.296249E-05 

PM10 Emission Apportioning 

Year 2018 

West Haul 
Road I to 5-
West Dump 

PM 10 Emissions 

(gls) 

3.828 

1.543 

0.223 

5.5940 

West Haul 
Road I to 5-
West Dump 

BWR1 1-23 
Areas 

--
--
--
--
--

147,895 
30 

4,930 

3. 7824 17E-05 

Black Thunder Mine 

West Haul West Haul 
Road 2 to Road 3 to 5-

Primary Dump West Dwnp 

PM 10 Emissions PM 10 Emissions 

(g/s) (g/s) 

2.064 0.831 

0.832 0.335 

0.120 0.048 

3.0159 1.2144 

West Haul West Haul 
Road 2 to Road 3 to 5-

Primary Dump West Dmnp 

BWR2 1-44 BWR3 1-25 
Areas Areas 

-- --
-- --
-- --
-- --
-- --

239,206 146,380 
30 30 

7,974 4,879 

1.260806E-05 8.296415E-06 

Appendix 8 
Revised 8111115 

West Haul 
Road 4 to 

Primary Dump 

PM 10 Emissions 

(g/s) 

0.425 

0.17 1 

0.025 

0.6211 

West Haul 
Road4 to 

Primary Dump 

BWR4 1-43 
Areas 

--
--
--
--
--

224,605 

30 
7,487 

2.765472E-06 

Southwest Haul Southwest Haul South Haul 

Road I to Road 2 to Near Road I to Near 

Primary Dtunp Pit Dump Pit Dump 

PM10 Emissions PM10 Emissions PM ,0 Emissions 

(gis) (g/s) (g/s) 

0.505 3.520 4.707 

0.167 1.165 1.071 

0.024 0.168 0.154 

0.6965 4.8523 5.9330 

Southwest Haul Southwest Haul South Haul 
Road I to Road 2 to Near Road I to Near 

Primary Dump Pit Dump Pit Dump 

BSWRI 1-44 BSWR2 1-25 BSRI 1-37 
Areas Areas Areas 

-- -- --
-- -- --
-- -- --
-- -- --
-- -- --

236,231 182,852 228,850 

30 30 30 
7,874 6,095 7,628 

2.948518E-06 2.653666E-05 2.592520E-05 

South Haul 
Road 2 to Circuit 4 Truck Circuit 3 Truck 6-North Truck 5-West Truck Primary Truck Near Pit Truck 

Primary Dump Dump Dump Dump Dump Dump Dump 

PM 10 Emissions PM 10 Emissions PM10 Emissions PM10 Emissions PM10 Emissions PM 10 Emissions PM10 Emissions 

(g/s) (g/s) (gls) (gls) (g/s) (g/s) (g/s) 

0.791 

0.355 0.063 0.320 0.3 18 0.147 0 .366 

0.180 

0.026 

0.9967 0.3546 0.0626 0.3197 0.3181 0.1467 0.3662 

South Haul 
Road 2 to Circuit 4 Truck Circuit 3 Truck 6-North Tmck 5-West Truck Primary Truck Near Pit Tmck 

Primary Dump Dump Dmnp Dump Dump Dump Dump 

BSR2 1-59 BT4TD BT3TD BT6TD BT5TD BTPTD BTNPTD 

Areas Area Area Area Area Area Area 

-- 479767.503 1 481152.9307 473886.8930 475758.6691 476805.4664 478800.6291 

-- 48431 13.2555 4839749.3099 4840858.8153 4837546.3517 4838572.6800 4835563.73 17 

-- 0.0000 0.0000 0 .0000 0.0000 0.0000 0.0000 

-- 50.0000 50.0000 50.0000 50.0000 50.0000 50.0000 

-- 50.0000 50.0000 50.0000 50.0000 50.0000 50.0000 

346,007 2,500 2,500 2,500 2,500 2,500 2,500 

30 -· -- -- -- -- --
11 ,534 -- -- -· -- -- --

2.880577E-06 1.418405E-04 2.503068E-05 1.278977E-04 1.272488E-04 5.869239E-05 1.464850E-04 



North Wind 
Erosion Area 

Total North Northwest West Southwest South H-way/Piant Section 16 
Annual Annual Annual Annual Annual Annual Annual Annual 
PM10 PM 10 PM10 PM 10 PM 10 PM 10 PM10 PM 10 

Emissions Emissions Emissions Emissions Emissions Emissions Emissions Emissions PM 10 Emissions 

Emission Activities (gls) (gls) (gls) (gls) (gls) (g!s) (gls) (g!s) (gls) 

Coal Removal 1.722 0.000 0.419 0.604 0.229 0.368 0.000 0.102 

OB Removal (T/S) 63. 125 0.000 7.229 21.337 7.781 13.557 0.000 13.22 1 

OB Removal (dragline) 34.832 0.000 11.497 13.587 0.000 9.747 0.000 0.000 

Scrapers 1.392 0.000 0.339 0.488 0.185 0.298 0.000 0.083 
OB Blasting 0.256 0.000 0.052 0.090 0.020 0.063 0.000 0.032 

Coal Blasting 0. 154 0.000 0.037 0.054 0.020 0.033 0.000 0.009 

OB Haul Roads 32.755 0.000 3.82 1 11.078 4.043 7.034 0.000 6.779 

Coal Haul Roads 34.460 0.000 6.535 10.890 5.278 11.186 0.000 0.571 

Coal Dumping 1.568 0.000 0.381 0.550 0.208 0.335 0.000 0.093 

Dozers & Loade rs on OB 3.753 0.000 0.587 1.280 0.376 0.876 0.000 0.634 

Dozers & Loaders on Coal 8.238 0.000 2.004 2.888 1.095 1.761 0.000 0.490 

Graders 11.023 0.000 1.561 3.645 1.473 2.782 0.000 1.563 

Water Trucks 1.590 0.000 0.225 0.526 0.2 12 0.401 0.000 0.225 
Wind Erosion 27.275 4.649 5.545 8.380 2.750 3.945 0.306 1.701 4.649 

Total 222.1420 4.6491 40.2322 75.3953 23.6694 52.3855 0.3059 25.5045 4.6491 

M d r s o e mg ummary: 

North Wind 
Source Description Erosion Area 

Model Source 10 BTNWEI 
Source Type Area 
SW X·Coordinate 474092.4963 
SW Y -Coordinate 4843983.2285 
Angle 0.0000 
Area X-Dimension (m) 4444.0443 
Area Y -Dimension (m) 1962.2837 

Area(m2
) 8,720,476 

Road Width (m) .. 
Road Length (m) .. 
Model Emission Rate1 

5.33 1282E-07 

I. Units are g/s·m1 for area sources. 

Northwest Coal Northwest OB 
Area Area 

PM 10 Emissions PM 10 Emissions 

(gls) (gls) 

0.4 19 

7.229 

11.497 

0.339 

0.052 

0.037 

3.821 

0.587 

2.004 

2.4598 23.5247 

Northwest Coal Northwest OB 
Area Area 

BTNWC BTNWOB 
Area Area 

472470.2420 472468.7580 

4845165.3 195 4844273.7795 

0.0000 0.0000 
1595.9233 I 597.4073 
4 11 .4800 1550.31 41 

656,691 2,476,483 
.. .. 

- --
3.745723E-06 9.499247E-06 

PM10 Emission Apportioning 

Year 2023 
Black Thunder Mine 

Northwest 
Wind Erosion 

Area I 

PM 10 Emissions 

(g!s) 

1.641 

1.6410 

Northwest 
Wind Erosion 

Area I 

BTNWWEI 
Area 

4 72320.1286 
4844208.7214 

0.0000 
1772.3677 
1736.7908 

3,078,232 

5.33 1132E-07 

Northwest 
Wind Erosion 

Area 2 

PM 10 Emissions 

(gls) 

3.904 

3.9040 

Northwest 
Wind Erosion 

Area 2 

BTNWWE2 
Area 

4 70984.3417 
4841852.6729 

00000 
3108.1546 
2356.0484 

7,322,963 

-· 
5.331132E-07 
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West Coal Area 
I 

PM 10 Emissions 

(gls) 

0.0 15 

0.001 

0.073 

0.0893 

West Coal Area 
I 

BTWC I 
Area 

47125 1.8272 
4840597.8915 

0.0000 
133.6222 
128.8923 

17,223 
.. 
.. 

5. 183818E-06 

Southwest 

West Coal Area West Coal Area West Coal Area West Coal Area West OB Area West OB Area WestOB Area West Wind Southwest Coal Southwest OB Wind Erosion 

2 3 4 5 I 2 3 Erosion Area Area Area Area 

PM 1o Emissions PM 10 Emissions PM 10 Emissions PM 10 Emissions PM 10 Emissions PM 10 Emissions PM 10 Emissions PM 10 Emissions PM 10 Emissions PM 10 Emissions PM 10 Emissions 

(gls) (gls) (gls) (gls) (gls) (gls) (11/s) (gls} (gls) (11/s) (gls) 

0.158 0. 158 0. 159 0. 113 0.229 

0.5 13 10.565 10.259 7.781 

0.327 6.728 6.533 0.000 

0.0 12 0.242 0.235 0. 185 

0.002 0.045 0.043 0.020 

0.0 14 0.014 0.0 14 0.010 0.020 

0.266 5.485 5.327 4.043 

0.031 0.634 0.615 0.376 

0.758 0.758 0.759 0.540 1.095 

8.380 2 .750 

0.9304 0.9304 0.9323 0.6627 1.1505 23.6980 23.0119 8.3795 1.3446 12.4041 2.7497 

Southwest 

West Coal Area West Coal Area West Coal Area West Coal Area West OB Area West OB Area West OB Area West Wind Southwest Coal Southwest OB Wind Erosion 

2 3 4 5 I 2 3 Erosion Area Area Area Area 

BTWC2 BTWC3 BTWC4 BTWC5 BTWOBI BTWOB2 BTWOB3 BTWWE BTS\VC BTSWOB BTSWWE 

Area Area Area Area Area Art: a Alea Area Area Area Area 

47 1385.4494 471385.4494 471455.5534 47 1385.4494 471131.3700 471251.8272 4 7 1248.2777 470937.01 60 471632.3374 471388.1926 470937.0160 

483931 7.7315 4838037.5715 4836754.85 12 4835843.0 115 4840597.8915 4838037.5715 4835843.0115 4835844.81 70 4834282.4355 4834282.4355 4834282.4355 

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

140.2080 140.2080 140.2080 140.2080 534.4954 554.2462 627.8996 3203.8469 182.8800 853.7448 3301.3075 

1280.1600 1280.1600 1282.7203 9 11.8397 128.8923 2560.3200 2194.5600 4906.0219 1560.5760 1560.5760 1562.3814 

179,489 179,489 179,848 127,847 68.892 1,419,048 1,377,963 15,718, 143 285,398 1,332,334 5,157,90 1 

-- -- .. .. -- - .. -· -- - .. 

.. -- -- .. .. - .. .. - - -
5.183818E-06 5. 183818E-06 5.183818E-06 5. 183818E-06 1.669996E-05 1.669996E-05 1.669996E-05 5.33 11 26E-07 4.71 1328E-06 9 .31 0020E-06 5.33 1027E-07 



H-way/Piant 
South Coal South Wind South Wind Wind Erosion Section 16 Coal Section 16 Coal 

Area South OB Area Erosion Area I Erosion Area 2 Area Area I Area 2 

PM 10 Emissions PM 10 Emissions PM 10 Emissions PM10 Emissions PM 10 Emissions PM 10 Emissions PM 10 Emissions 

(gls) (gls) (gls) (gls) (gls) (gls) (gls) 

0.368 0.05 1 0.05 1 

13.557 

9.747 

0.298 

0.063 

0.033 0.005 0.005 

7.034 

0.876 

1.761 0.245 0.245 

3.02 1 0.924 0.306 

2.1619 31.5744 3.0206 0.9244 0.3059 0.3009 0.3009 

H-way/Piant 

South Coal South Wind South Wind Wind Erosion Section 16 Coal Section 16 Coal 
Area South OB Area Erosion Area I Erosion Area 2 Area Area 1 Area 2 

BTSC BTSOB BTSWEI BTSWE2 BTHPWE BT16C I BTI6C2 
Area Area Area Area Area Area Area 

4 71082.0978 4 7 1082.0978 470937.0 160 474904.8014 477155.01 38 469133.5 104 469 133.5 104 
4832856.7922 4832856.7922 4832854.4303 4832312.7556 4838685. 1296 4838307.004 7 4837750.0529 

0 .0000 0.0000 0.0000 0.0000 25.95 13 0.0000 0.0000 
352.0196 1086.2304 3967.7853 880.3060 1828.6965 95.595 1 95.595 1 
1425.6434 1425.6434 1428.0053 1969.6799 3 13.8107 556.95 18 556.95 18 

50 1,854 1,548,577 5,666,018 1,733,92 1 573,865 53,242 53,242 

-- -- -- -- -- -- --
-- -- -- -- -- -- --

4.307848E-06 2.038928E-05 5.33 11 36E-07 5.331136E-07 5.330443E-07 5.65 1179E-06 5.651179E-06 

Section 16 Northwest Haul 
Section 16 OB Wind Erosion Road to6-

Area Area North Dump 

PM 10 Emissions PM 10 Emissions PM 10 Emissions 
(gls) (gls) (gls) 

13.22 1 

0.000 

0.083 

0.032 

6.779 

6.535 

0.634 

1.561 

0.225 

1.701 

20.7487 1.7009 8.3213 

Section 16 Northwest Haul 
Section 16 OB Wind Erosion Road to 6-

Area Area North Dump 

BTI60B BTI6WE BNWR 1-1 8 
Area Area Areas 

469004.8247 468087.5 108 --
4837750.0529 48377 11.1 436 --

0.0000 0.0000 --
224.2808 1879.6145 --
1624.0140 1697.5049 --
364,235 3, 190,655 14 1, 179 

-- -- 30 

-- -- 4,706 

5.696505E-05 5.330945E-07 5.894145E-05 

PM10 Emission Apportioning 

Year 2023 

West Haul 
Road I to 5-
West Dump 

PM 10 Emissions 

(gls) 

3.965 

1.327 

0. 19 1 

5.4826 

West Haul 
Road I to 5-

West Dump 

BWRI 1-26 
Areas 

--
--
--
--
--

171,264 
30 

5,709 

3.20 1270E-05 

Black Thunder Mine 

West Haul West Haul 

Road 2 to Road 3 to 5-

Primary Dump West Dump 

PM 10 Emissions PM 10 Emissions 

(gls) (gls) 

2.026 3.293 

0.678 1.1 02 

0.098 0. 159 

2.8019 4.5536 

West Haul West Haul 
Road 2 to Road 3 to 5-

Primary Dump West Dump 

BWR2 1-47 BWR3 1-27 
Areas Areas 

-- --
-- --
-- --
-- --
-- --

262,576 168,561 
30 30 

8,753 5,619 

1.067090E-05 2. 70 1490E-05 
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West Haul 
Road 4 to 

Primary Dump 

PM 10 Emissions 
(gls) 

1.607 

0.538 

O.o78 

2.2223 

West Haul 
Road 4 to 

Primary Dump 

BWR4 1-45 
Areas 

--
--
--
--
--

246,786 

30 
8,226 

9.004965E-06 

Southwest Haul Southwest Haul South Haul South Haul Section 16 Haul 

Road I to Road 2 to Near Road I to Near Road 2 to Road to West 6-North Truck 5-West Truck Primary Truck Near Pit Truck West Hilight 

Primary Dump Pit Dump Pit Dump Primary Dump Hilight Dump Dump Dump Dump Dump Truck Dump 

PM 10 Emissions PM 10 Emissions PM 10 Emissions PM 10 Emissions PM 10 Emissions PM 10 Emissions PM 10 Emissions PM 10 Emissions PM10 Emissions PM 10 Emissions 

(gls) (gls) (gls) (gls) (gls) (g/s) (gls) (gls) (gls) (gls) 

0.642 4.635 9 .668 1.519 0.571 

0.381 0.412 0.192 0.489 0.093 

0. 179 1.293 2.404 0.378 1.563 

0.026 0. 186 0.347 0.054 0.225 

0.8475 6.1150 12.4183 1.9507 2.3599 0.3814 0.4122 0.1918 0.4893 0.0933 

Southwest Haul Southwest Haul South Haul South Haul Section 16 Haul 

Road I to Road 2 to Near Road I to Near Road 2 to Road to West 6-North Truck 5-West Truck Primary Truck Near Pit Truck West Hi1ight 

Primary Dump Pit Dump Pit Dump Primary Dump Hi1ight Dump Dump Dump Dump Dump T ruck Dump 

BSWR1 1-48 BSWR2 1-29 BSR I 1-43 BSR2 1-65 BI6R 1-10 BT6TD BTSTD BTPTD BTNPTD BTI6TD 

Areas Areas Areas Areas Areas Area Area Area Area Area 

-- -- -- -- -- 473886.8930 475758.6691 476805.4664 478800.6291 470784.3774 

-- -- -- -- -- 4840858.8 153 4837546.35 17 4838572.6800 4835563.73 17 4839527.4275 

-- -- -- -- -- 0.0000 0 .0000 0.0000 0.0000 0.0000 

-- -- -- -- -- 50.0000 50.0000 50.0000 50.0000 50.0000 

-- -- -- -- -- 50 .0000 50.0000 50.0000 50.0000 50.0000 

269,148 2 15,769 283,136 400,293 76,887 2,500 2,500 2,500 2,500 2,500 

30 30 30 30 30 -- -- -- -- --
8,972 7,192 9,438 13,343 2,563 -- -- -- -- --

3.148959E-06 2.834063E-05 4.385978E-05 4.873309E-06 3 .06927/E-05 1.525488E-04 1.648970E-04 7.67 12 10E-05 1.957180E-04 3. 73 1939E-05 
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1.0 Introduction 

The Black Thunder Mine is an existing surface coal mine located approximately 12 miles 

southeast ofWright, Wyoming in Campbell County (see Map 1). It is currently operated under Air 

Permit MD-10986 which allows a maximum of 190 million tons of production annually. McVehil-

Monnett Associates, Inc. (MMA) prepared this application in support of Thunder Basin Coal 

Company, LLC's (TBCC) request to modify this air permit for Black Thunder. In this application, 

TBCC proposes to modify the coal removal progression and Lands Necessary to Conduct Mining 

(LNCM) boundary. The revised LNCM is needed to incorporate additional mining lease areas to the 

north and west of the property, scoria operations in the east, and future hydrologic control structures. 

A new truck dump and crusher (identified as the West Hilight truck dump and crusher) will be 

constructed by 2023 to accept coal from the State Section 16 lease on the west side of the mine, and 

an overland conveyor will transport coal from the West Hilight crusher to the existing west loadout 

facility. The West Hilight truck dump will be equipped with a stilling shed for dust control, and dust 

from the crusher and associated conveyor transfer points will be controlled with atomizer/fogger 

systems. The West Hilight truck dun1p will comply with the 10% opacity limit specified in Subpart 

Y. Permit MD-14 786 also exists for Black Thunder and is not being modified with this application. 

Chapter 6, Section 2 of the Wyoming Air Quality Standards and Regulations (WAQSR) 

requires a demonstration that the proposed changes will not prevent the attainment or maintenance of 

any applicable air quality standards. This document contains air quality modeling analyses and other 

supporting information showing that Chapter 6, Section 2 requirements are satisfied at the Black 

Thunder Mine. 
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2.0 New Source Review Application Form 

Following this page is the cover sheet to the New Source Review Application form. 

Additional forms containing emission unit, emission control, and release point information for the 

sources considered in this application are provided on the attached CD. Emission information for 

sources included in MD-14786 may be found in that permit. Supporting documentation for this 

application is presented in subsequent sections of this report. 

Black Thunder Mine Permit Application 
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WYOMING 

Department of Environmental Quality Air Quality Division 

Permit Application Form 

Is t his a revision to an existing application? 

Yes No x 
---~ 

Date of Application: 2/5/2015 
-~~...;,_;_;.::___ ---

Previous Applicat ion #: 

COMPANY INFORMATION: 
Company Name: Thunder Basin Coal Company, LLC 

Address: P.O. Box 406 

City: Wright State: WY Zip Code: 82732 ----------------- -------------
Count~: USA Phone Number: 307-464-2300 ----------------------------------
FACILITY INFORMATION: 
Facility Name: Black Thunder M ine 

New Facility or Existing Facilit y: existing 

Facility Descript ion: surface coal mine 

Facility Class: Operating Status: operating 
~-~~------------

Facility Type: Coal mine 

For Oil & Gas Production Sites ONLY: 

First Date of Production (FDOP)/Date of Modification: 

Does production at this facility contain H2S?* 
*If yes, contact the Division. 
API Number(s): 

NAICS Code: 

FACILITY LOCATION: 

212111 

• enter the facility location in either the latitude/longitude area or section/ township/range area. Both are not required. 

Physical Address: 12 miles south of Wright on Highway 450 

City: Wright Zip Code: 82732 

State: WY County: Campbell 

OR 
Latitude: Longitude: County: ----------------
Quarter Quarter: Quarter: -------------------------Section: Township: Ra nge: 

-----------

-:----:--:-:--:------
For longitude and latitude, use NAD 83/ WGSB4 datum and 5 digits after the decimal (i.e. 41.12345, -107.56789) 

CONTACT INFORMATION: 
•Note that an Environmental AND NSR Permitting Contact Is required for your application to be deemed complete by the agency. 

Title: Ms. ____; __ _ First Name: Lecia ----------------------------------------
Last Name: Craft 

Company Name: Thunder Basin Coa l Com pany, LLC 

Job Title: Environmental Supervisor 
--------------------------------------~-------------------------------

Address: P.O. Box 406 
---------~-----------------------------------------------------------

City: Wright State: WY 

Zip Code: 82737 ---------------------
Prima~ Phone No.: 307-464-2300 E-mail: ____________ .=LC=r=a=ft:!;@::a=r=c=h=co=a=l=.c=o=m=-----------
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3.0 Black Thunder Mine Operation 

3.1 Mine Plan 

The Black Thunder Mine is an existing surface coal mine that utilizes draglines and 

truck/shovel techniques to mine coal. This modification to the Black Thunder air permit makes 

revisions to the coal pit progression and LNCM boundary, and adds a new truck dump, crusher, and 

overland conveyor system by year 2023. Map 2 presents the revised coal progression and proposed 

LNCM boundary. Table 3-1 contains the production parameters (tons, yards, vehicle miles traveled, 

hours, etc.) that form the basis for emission computations. 

3.2 Equipment 

Mining equipment that will be utilized changes from year-to-year depending on haul distance, 

overburden thickness and other factors. The percentage of larger equipment generally increases 

through time as older, smaller equipment is retired. Table 3-2lists the current mining equipment and 

the equipment needed to operate with this mine plan. 

The existing coal preparation facilities consist of six truck dumps with primary crushers 

(Primary, Near-Pit, Circuit 3, Circuit4, 5-West, 6-North), four overland conveyors, storage silos, and 

three rail loadouts. Dust in the preparation, storage, and loadout facilities is controlled with 

atomizer/fogger units. Stilling sheds are used to control emissions from the truck dump hoppers. 

Map 3A is a flow diagram of the existing Black Thunder East (Circuits 3 and 4) preparation, 

conveying, storage and loadout facilities. Map 3B shows the Black Thunder and Black Thunder 

West facilities. Also shown on these diagrams are the locations of all emission control units, which 

are described in Section 4.0. 
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Equipment 
Draglines 
Shovels 
Haul Trucks 
Front End Loaders 
Rubber Tire Dozers 

Track Dozers 

Scrapers 

Graders 

Water Trucks 

Drills 

Table 3-2 
Black Thunder Mine 
Mining Equipment 

Type/Size 
44 - 164 cubic yard 
36 - 85 cubic yard 
240-400 ton 
4 - 54 cubic yard 
Cat 854 or equivalent 
Cat D10 
Cat D11 
Cat 637E 
Cat 657E 
Cat 16H 
Cat24H 
12,000 gal 
18,000 gal 
20,000 gal 
36,000 gal 
42,000 gal 
42,500 gal 
48,500 gal 
1 0 - 12 1;4 inch diameter 
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Operating 
at 

Operating 190MM 
in 2014 TPY 

6 7 
22 28 
146 202 
12 13 
8 10 
4 9 

36 41 
2 2 
5 7 
3 8 
17 20 
1 1 
1 1 
1 1 
2 2 
6 6 
2 2 
3 8 
14 16 

Section 3 



3.3 Open Acreage 

Permitting requirements established by the Wyoming Department ofEnvironmental Quality, 

Air Quality Division (AQD) in 2002 include a discussion of open acreage potentially subject to wind 

erosion. More specifically, the requirement is to discuss, summarize, and map the land status for the 

current year and for the years modeled. This is similar to a Wyoming Department ofEnvironmental 

Quality, Land Quality Division (LQD) annual report requirement. Much of the information provided 

herein has been obtained from the annual report to LQD for the 2013 reporting year, which 

represents the "current year" for this application. 

Detailed plan information is not available for the modeled years of 2018 and 2023. Current 

conditions or information are assumed to represent a reasonable estimate for those years. Because of 

this assumption, the information has not been mapped, but may be assumed to generally resemble the 

configuration of the operation in 2013. 

Most Recent Year- 2013 

At the end of the 2013 annual reporting period, Black Thunder had disturbed a total of29,561 

acres since mining commenced. (A disturbed acre is one that has been disturbed for any mining or 

mining-related activity. This definition does not address the current status of a disturbed acre - it 

may be part of the active pit or completely reclaimed.) The status of these lands is shown on 

Table 3-3. Forty-four percent (12,870 acres) of the total disturbed acres have been permanently 

reclaimed and are considered stable. The remaining acres are considered to be Potential Open 

Acres. 

Potential Open Acres have been divided into two categories. Potential Open Acres: Pit 

represents the active coal pits, including areas of topsoil stripping and stockpiling, overburden 

removal and backfilling or stockpiling, coal removal, and in-pit haul roads. Also included are areas 
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mined but unreclaimed. These areas are defined in the annual report to LQD. Potential Open 

Acres: Pit accounts for 6,095 acres, or about 21% of the total disturbed acreage. 

Potential Open Acres: Other includes all other disturbance areas at the mine outside of the 

pit area. Included are areas of the preparation plants, railroad loops and associated facilities, 

maintenance shops, warehouses, storage areas, administrative offices, spoil and topsoil stockpiles, 

out-of-pit coal haul roads, mine access roads, monitoring sites, utility and conveyor corridors, and so 

forth. At Black Thunder, this category covers 10,596 acres, or 36% of the total disturbed area. 

Within each of these categories, some lands have been stabilized. For example, within the 

Pit area, roads are treated with chemical agents or watered, and impoundments have been 

revegetated for stabi lization. Some areas ofbackfill that are or will remain inactive for long periods 

of time have also been seeded, ripped, rough and/or plug dumped. Black Thunder utilizes 

scarification and other methods such as rough and/or plug dumping to control dust on larger 

temporarily inactive disturbed acres. Within the Other category, stable areas include paved roads 

and parking areas, buildings, roads treated with chemical agents or water, and revegetated road 

slopes, stockpiles, impoundments and diversions. 

For both categories, the stabilized acres were subtracted from the respective Potential Open 

Acre figures. This resulted in the Actual Open Acre figures shown in Table 3-3. Actual Open 

Acres: Pit covers 3,995 acres and Actual Open Acres: Other covers 3,096 acres. When summed, 

these figures give the Total Actual Open Acres of7,091 that existed at the end of2013. These are 

considered the acres subject to wind erosion. Map 4 shows the disturbed acre status as of2013. 
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Category 
Total Disturbed Acres 

Table 3-3 
Black Thunder Mine 
2013 Open Acreage 

Total Permanently Reclaimed Acres 
Potential Open Acres 
Potential Open Acres: Pit 
Stabilized Acres: Pit 
Actual Open Acres: Pit 
Potential Open Acres: Other 
Stabilized Acres: Other 
Actual Open Acres: Other 

Total Actual Open Acres 

Model Years- 2018,2023 

2013 Acres 
29,561 
12,870 
16,691 
6,095 
2,100 
3,995 

10,596 
7,500 
3,096 

7,091 

Detailed plans for these model years have not been created. Therefore, the open acre figures 

for 2013 have been adjusted based on mining and reclamation asswnptions for the life of the mine, to 

determine conditions for the model years. Considerations for adjustment of the current open acre 

figure to future years include: 

• Open acres will increase slightly with the additional mining area in State Section 16 

beginning in year 2021. The other pit configurations will remain the same, but greater 

acreage due to increasing pit depths will increase potential open acres in the pits. 

• Reclamation and stabilization efforts generally keep pace with mining; therefore, the use 

of2013 as a model for future years is reasonable. Additional facilities will be added for 

the West Hilight circuit, but other facilities are not expected to change significantly over 

the life of the mine. 

• Black Thunder maintains a program of contemporaneous reclamation that stresses 

permanent reclamation at the earliest possible date. This has and will continue to keep 
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Coal Tons Coal Haul Truck 

Year VMT !-Irs 
2015 190,000,000 3,939,654 372,81 1 

2016 190,000,000 4,299,8 12 414,209 

2017 190,000,000 4,443,613 430,737 

20 18 190,000,000 4,7 15,616 462,002 

2019 190,000,000 5,060.5 10 501 ,645 

2020 I 90,000,000 5,246,270 522,997 

202 1 190,000,000 5,538,604 556.599 

2022 I 90,000,000 5,656,720 570, 175 

2023 I 90,000,000 5,730,40 1 578,644 

2024 190,000,000 4,567,6 16 444,99 1 

2025 190,000,000 3,459,737 317,648 

2026 190,000,000 1,497,672 114,764 

2027 183,448,841 1,243,660 95,300 

2028 148,091 ,3 17 1,076,428 82,485 

2029 173,622, I 02 1,326,300 101 ,632 

2030 I 90,000,000 1,324,468 101 ,492 

203 1 190,000,000 888,515 68,085 
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Dragline OB Shovel OB 
Yd3 Yd3 

295, 158, 158 438,932,656 

283,783,554 447,699,776 

29 1,842,005 476,016,709 

270,50 I, 112 476,273,2 16 

252,305,995 42 1,006, 177 

252,944,464 456, I 25,004 

262,693,326 408,4 I 0,007 

270,430, I I 2 430,694,865 

269,07 1,012 560,494,500 

202,890,957 5 15,252,181 

I 85,070,840 593,473,808 

293,599,851 336,862,994 

356,086,801 48.537.567 

303,852,2 1 0 2 17,286,524 

355, 17 1,525 297,329,158 

326, I 08,23 I 356,320,800 

0 739.423,554 

OB Haul Truck Water Truck 

VMT !-Irs VMT !-Irs 
7,553,755 868,248 620,529 62,053 

7,707,339 885,90 1 650,055 65,005 

8,203,402 942,920 686,829 68,683 

8,207,896 943,436 702,7 19 70,272 

7,239,714 832, 151 666,898 66,690 

7,854,935 902,866 712,932 7 1,293 

7,019,051 806,788 681,693 68, 169 

7,409,443 851 ,660 710,91 8 71,092 

9,683,305 1,11 3,024 845,834 84,583 

8,890,739 1,02 1,924 733,457 73,346 

10,261,045 1,179,430 748,539 74,854 

5,765,673 662,72 1 388,743 38,874 

748,670 86,054 90.677 9,068 

3,634, 194 417.724 250, 104 25,0 10 

5,058,764 581 ,467 341,550 34, 155 

6, 106,540 701 ,901 401,696 40, 170 

12,817,829 1,473,3 14 770,700 77,070 

Table 3-1 
Black Thunder Mine 

Life-of-Mine Parameters 

Drill Hrs Scraper Hrs Grader Hrs 
Coal OB 

12,56 1 56,845 27,768 16 1,338 

12,888 56,007 27,768 169,0 14 

12,459 58,865 27,768 178,575 

13,570 57,720 27,768 182,707 

9,721 53,056 27,768 173,394 

8, 192 55,460 27,768 185,362 

7,864 52,876 27,768 177.240 

7,646 55,014 27,768 184,839 

7,646 63,560 27,768 219,91 7 

7,427 54,043 27,768 I 90,699 

7,427 57, 110 27,768 194.620 

6,335 48, 108 27,768 101,073 

6, 11 7 49,878 27, 121 23,576 

5,789 39,558 23,629 65,027 

5,789 49,249 26. 150 88,803 

3,932 51 ,855 27,768 104,44 1 

646 52, 107 27,768 200,382 

Tracked Rubber Tire Wheeled Loader Number of Tons of ANFO Untreated Treated 
Dozer Hrs Dozer Hrs Hrs Blasts Used Train Hrs Open Open 

on OB Coal OB Coal OB Coal OB Coal OB Acres Acres 

3 10,017 12,000 70, 162 47,500 42,709 1.357 1,472 47,500 257,590 224,040 8,598 955 

314,63 1 12,000 69,324 47,500 41 ,63 1 1,357 1,447 47,500 253,163 225,285 9, 13 I 1,015 

329,535 12,000 72,183 47,500 45.307 i,357 1,523 47.500 266,529 225,328 9,664 1,074 

329,670 12,000 71 ,037 47,500 43,834 1,357 1,488 47,500 260,362 227,027 10,012 1, 11 2 

288, 182 12,000 66,372 47,500 37,836 1,357 1,356 47.500 237,237 22 1,242 10,406 1, 156 

294,266 12,000 68,777 47,500 40,928 1,357 1,406 47,500 246, 125 2 14,465 10,799 1,200 

269, 153 12,000 66, 192 47,500 37.603 1,357 1,345 47,500 235,379 214,293 11 ,703 1,300 

280,882 12,000 68,330 47,500 40,353 1,357 1,393 47,500 243,836 2 14,393 12,085 1,343 

349. 197 12.000 76,879 47,500 51.345 1,357 1,580 47,500 276,556 2 14,541 11,378 1,264 

325,385 12,000 67,360 47,500 40,008 1,357 1,337 47,500 233,964 2 16,782 10,539 1, 171 

354, 155 12.000 70,427 47,500 43,049 1,357 1,380 47,500 241 ,529 217,648 9,807 1,090 

2 19,096 12,000 6 1,422 47,500 3 1,676 1,357 1, 165 47,500 203,820 224,11 2 10,004 1,11 2 

67,174 12,000 62,735 45,862 34,797 1,3 10 1, 142 45,862 199,780 225,000 9,094 1,010 

155,058 12.000 49,936 37,023 27, 181 1,058 58 1 37,023 10 1,745 225,000 8,084 898 

197,858 12,000 6 1,418 43,406 35.560 1,240 1, 178 43,406 206,224 225,000 6,582 73 1 

229.337 12,000 65,17 1 47,500 36,29 1 1,357 1,247 47,500 2 18,260 225,000 5, 11 0 568 

406, 170 12,000 65,422 47,500 36,6 14 1,357 1,246 47,500 2 18, 130 225,000 3,3 16 368 
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the acres mined and unreclaimed to a minimum. Scarification of disturbed acres and 

continued treatment of roads and other long-term facility areas is expected to control the 

number of acres subject to wind erosion. 

• Temporary reclamation, as discussed in Section 4.2 of this application, will result in 

stabilization of topsoil stockpiles, impoundments, diversions and other inactive 

disturbance areas within an average of two months after seeding. This program has 

helped Black Thunder to minimize erosion from disturbed acres that could not be 

permanently reclaimed immediately. 
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4.0 Emission Control Practices 

This section contains descriptions of the programs, practices and technologies in place for 

controlling particulate emissions at Black Thunder. Many of the activities qualifY as Best Available 

Control Technology (BACT) for controlling particulate emissions at certain fugitive and point 

sources. Other activities qualifY as Best Practices for the purpose of managing the operations to 

control or mitigate particulate emissions. 

4.1 Point Sources 

Most of the point sources at Black Thunder are controlled with atomizer/fogger units. The 

two exceptions are the coal-fired hot water generators which are controlled with baghouses. Maps 

3A and 3B show locations of foggers and baghouses in the preparation and processing facilities. 

The atomizer/foggers are zero-visible emission systems designed to control dust in an 

enclosed environment. The atomizer/fogger systems have been found to reliably control dust in the 

enclosed environment without visible emissions to the atmosphere. This technology has been 

identified by AQD as meeting the requirements of BACT for several coal mines in the Powder River 

Basin. 

4.2 Best Available Control Technology/Best Available Control Measures 

W AQSR Chapter 6, Section 2 requires all sources for which a Permit to Construct is 

necessary to use BACT to reduce or eliminate particulate emissions. Minimum BACT standards are 

established by regulation for large surface mines. Black Thunder employs BACT to control fugitive 

and point source emissions as described below. 

• The paving of access roads (Chapter 6 Section 2(c)(v)(A)): The main access roads to the 

mine have been paved. Paving is also utilized in parking areas wherever practicable. 
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• The treating of major haul roads with a suitable dust suppressant (Chapter 6 Section 

2(c)(v)(B)): BACT is effected on major haul roads, facility roads, rail access roads and 

parking areas through the use of water and surfactants, and the application of chemicals 

such as magnesium chloride. The haul road watering and treatment program is discussed 

in further detail below. A control efficiency of 60% has been assumed for water and 

chemical treatment on roads. 

• The treatment of temporary haul roads (Chapter 6 Section 2(c)(v)(C)): The program for 

control of fugitive dust on temporary haul roads is similar to that for major haul roads. 

Water is applied whenever the roads are in use and when wind erosion from the roadway 

becomes a concern. Watering efficiency is improved under certain conditions by the 

addition of surfactants. This treatment is used on all roads that are watered. Temporary 

haul roads are generally not treated with magnesium chloride because the effective life of 

such treatments far exceeds the short duration of these roads. It therefore becomes 

uneconomical as a treatment for temporary roads . Other than use of water, there are no 

other economical methods for treating temporary roads. 

• The use of silos, trough barns, or similar enclosed containers for the storage of large 

volumes of material awaiting loadout and shipment (Chapter 6 Section (c)(v) (D)): Black 

Thunder Mine has multiple silos/barns for the storage of coal awaiting loadout. 

• The treatment of active work areas (Chapter 6 Section 2(c)(v)(E)): There are numerous 

practices Black Thunder Mine employs to mitigate fugitive emissions in active work 

areas or from active operations. Included are practices for controlling emissions from 

scraper operations, overburden and coal blasting, overburden and coal loading, coal 

dumping, repair of haul roads, and areas subject to wind erosion, as described below. 
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o Scrapers: Emissions are controlled through the application of water to the surfaces 

on which scraper operations occur. This is considered BACT for these active work 

areas because there is no other known method of control. In the calculation of 

emissions estimates, a control efficiency of 50% is associated with this control 

approach. 

o Overburden and Coal Blasting: Best mining practices are used to limit the number 

and/or surface area extent of overburden and coal blasts. No control efficiencies are 

assumed for these work practices. 

o Overburden and Coal Loading: Limiting the drop height between the shovel bucket 

and truck bed, or dragline and spoil pile, minimizes emissions from overburden and 

coal loading operations. This is considered a best practice and BACT because of its 

effectiveness in reducing emissions. No control efficiency is assumed. 

o Coal Dumping: Stilling sheds are used to control fugitive emissions from coal truck 

dumping operations. Properly designed stilling sheds are consistent with the AQD's 

definition of BACT. A control efficiency of 85% is assumed for stilling sheds per 

AQD policy. 

o Haul Road Repair: The application of water and chemicals to roads on which 

graders operate and perform maintenance is considered BACT. This practice is 

further described in the dust control plan later in this section. A control efficiency of 

50% is assumed for this practice. 

o Areas Susceptible to Wind Erosion: At Black Thunder, several practices are 

employed to stabilize areas subject to wind erosion. 
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• Permanent reclamation: When an area has been backfilled and topsoiled, it 

is revegetated with a permanent seed mixture. Permanent reclamation is 

performed as soon as possible after mining is completed. A control 

efficiency of 100% is assumed. Actual planting typically occurs in early 

spring or late fall when precipitation is most likely. A stubble crop may also 

be used to stabilize the soil and retain moisture for germination. It usually 

takes 1-2 months from the time of spring seeding to establish a vegetative 

cover capable of mitigating the effects of wind erosion (six months for the 

occasional fall seeding). Annual weeds such as kochia and Russian thistle 

generally dominate the reclaimed areas in the first year or two after seeding. 

These weeds provide a very effective and dense ground cover. 

• Temporary reclamation: When an area becomes inactive and may remain so 

for several months to several years, temporary revegetation may be used as a 

method for minimizing emissions from wind erosion. Temporary 

revegetation will utilize plant species selected for rapid establishment. 

Temporary revegetation may also be used to help prepare an area for 

permanent revegetation. A control efficiency of 100% is assumed. 

• Scarification or other swface manipulation: Inactive areas as described 

above may also be scarified , furrowed or otherwise roughened to minimize 

emissions due to wind erosion. The advantage to this activity is that it can be 

performed at any time during the year and results are immediate. Surface 

treatments are typically performed using heavy duty farm implements such as 
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large discs and chisel plows, or mining machinery with ripper shanks. A 

control efficiency of 80% is associated with this best management practice. 

o Coalloadout: The coalloadout facilities are located in a protected area underneath 

the silos or beneath the loadout bins. Emissions are controlled through the use of 

telescoping chutes which effectively limit the drop height of coal into the train cars. 

For some customers, additional dust emission reduction is provided by 

water/chemical spray systems. In combination, the chute/spray system is believed to 

represent BACT because of its effectiveness and the absence of feasible alternative 

technologies. 

4.3 Miscellaneous Emission Control Practices 

4.3.1 Dust Control Program 

Black Thunder operates a dust control program involving the use oflarge volumes of water 

and chemical dust suppressants on roads, disturbed ground, and in the preparation plant dust control 

systems. Water and chemical use rates can vary widely depending on the specific circumstances, 

including the location and duration of mining activities and the amount of precipitation received. 

Considerations for chemical use involve the offsetting effect of different chemicals and effectiveness 

of residual chemicals from prior treatments. The overall effectiveness of the dust control program 

relies on an assessment of current circumstances and the flexibility to react to changing conditions. 

Historical use of water and chemicals is summarized in Table 4-1. 
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Table 4-1 
Black Thunder Water and Chemical Use for Dust Control 

Number of Water Trucks Water Magnesium Chloride Solution 
Year by Capacity (gallons) (gallons) 

2- 12,000 gallon 
l - 18,000 gallon 
l - 20,000 gallon 

2011 3 - 36,000 gallon 838,775,644 447,407 
6 - 42,000 gallon 
2 - 42,500 gallon 
3 - 48,500 gallon 
2- 12,000 gallon 
1 - 18,000 gallon 
1 - 20,000 gallon 314,814 

2012 3 - 36,000 gallon I ,203 ,940,174 (plus 5,336 gallons of 
6- 42,000 gallon Pennzsuppress) 
2- 42,500 gallon 
3 - 48,500 gallon 
1 - 12,000 gallon 
1 - 18,000 gallon 
I - 20,000 ga llon 

2013 2- 36,000 gallon 1 ,050,940,174 188,888 
6- 42,000 gallon 
2- 42,500 gallon 
3-48,500 gallon 

In 2013 there were sixteen water trucks used on the mine site. Occasionally, the mine will 

use rental water trucks to supplement the existing fleet or for coverage when a mine water truck will 

be down for a significant period oftime. Topsoil and reclamation contractors also water their areas. 

In the future, water trucks may be added as equipment availability and haul road lengths warrant. 

The roads treated in calendar year 20 13 are shown on Map 4. Non-road areas that have 

received water applications for dust control include the areas of active topsoil stripping and the 

facilities areas. 

Over the past three years, magnesium chloride has been applied to portions of the coal haul 

roads, portions of the overburden haul roads, various portions of other haul and access roads, and 

around the facilities and the rail loops. The areas selected for these treatments see the most sustained 
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and long-term traffic of all areas at the mine. As a result, they had been afforded a disproportionately 

high percentage of the watering and chemical attention. 

Magnesium chloride or other similar dust suppressant chemicals are selectively applied at 

approximately the manufacturer' s recommended rate. Applications have been made up to two times 

each year. In multiple appJications over time, the application rate may be less due to residual effects, 

but varies depending upon the road conditions. Magnesium chloride acts as a road stabilizer and is 

therefore effective where road use occurs over extended timeframes. 

There are no fundamental changes proposed for this dust control program for the future. 

Water and chemical use in the long term is tied to several factors but could be expected to increase. 

Road lengths subject to watering will increase as coal haul distances become greater. Coal 

production is expected to rise, further increasing vehicle miles. However, potential truck fleet 

changes and conveyor extensions would decrease the number of vehicle miles traveled. 

4.3.2 Real-Time Emission Monitoring Program 

Black Thunder employs two continuous tapered element oscillating microbalance (TEOM) 

samplers. These samplers enhance the mine's ability to determine the immediate sources of 

emissions and respond to high levels of fugitive particulate emissions based on real time data. The 

mine has installed an automated system that is monitored by the mine dispatcher. The system 

triggers an alert when monitored emissions elevate to a level of concern. These threshold levels have 

been set low enough that emission sources can be proactively determined and appropriate measures 

can be implemented in a timely fashion. Threshold levels above these values will not be 

implemented without approval from AQD. 

When hourly values are above 300 ~Lg/m3 , the production supervisor will be notified and will: 

• Supervisor Actions: 
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o Notify Production Superintendent 

o Ensure adequate water trucks operating 

o Ensure problem areas are addressed 

o Record water usage and activities for the shift 

When the 24-hour average (for hours since the previous midnight) exceeds 150 ~lg/m3 , the 

production supervisor is notified and will: 

• Supervisor Actions: 

o Upon notification, the operations supervisor will consider relevant information, 

which can include time of day, wind speed, wind direction, and/or the near-term 

forecast for precipitation and wind activity 

o Notify Production Superintendent, who will notify the Mine Manager if it appears an 

excursion of the full-day 24-hour average of 150 ~lg/m3 may occur 

o Determine areas of mining activity that are generating visible dust 

o Direct water trucks to those areas where access is feasible 

o Prioritize efforts at locations nearest to the mine boundary 

o Ensure adequate water trucks are operating 

o Ensure problem areas are addressed 

o Note any offsite or non-mine activities that may be contributing 

o Inspect topsoil removal and reclamation contractors to ensure proper dust control 

o If it is precipitating in the field, notify dispatch of conditions and continue to monitor 

levels and field conditions. (The monitor may read false highs until precipitation 

conditions change.) 

o In areas where water truck access is not feasible, relocate, modify or shut down 
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mining activities contributing dust in the area nearest the triggered monitor, if 

necessary, to stabilize dust conditions. The immediate focus should be on those 

activities that generate fine soil particles. These activities include: 

• Spoil Ripping 

• Topsoil chiseling 

• Topsoillaydown 

• Road maintenance/grading 

• Haul truck traffic 

• Truck dumping of waste coal 

• Truck dumping of product coal 

• Truck dumps of overburden and/or topsoil 

o The secondary focus should be on those activities that generate large soil particles. 

These activities include: 

• Spoil dozing 

• Dragline operations in the south pit if the spoil peaks are insufficient to 

contain the dust 

• Other dragline operations 

• If feasible, modify dragline operations to dump the spoils as low as possible 

in high wind conditions 

Because of the automated data collection and alarm system coupled with immediate 

notification and involvement of operations personnel, this plan has been shown to be workable and 

effective 24 hours per day. 
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4.3.3 Coal Fires 

Black Thunder operates a program to mitigate coal fires originating from spontaneous 

combustion as rapidly as possible. All employees are responsible for reporting coal fires to a 

production supervisor. The production supervisor, in communication with other mine management, 

will determine the best way to handle any particular fire to mitigate impacts to safety and air quality. 

Common methods include digging out the fire and burying it low in the backfill, or dumping 

overburden on the frre. Reported frres are extinguished within 24 hours unless operational safety 

issues prevent entering the area. For significant fires, operation personnel will document the 

measures used to extinguish the frre. 
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5.0 Emission Inventory Development & Worst-Case Years Selection 

Fugitive and point source emission inventories for PM2.5, PM10 and NOx were developed for 

Black Thunder based on site-specific information provided by the mine (see Section 5.1 ). Fugitive 

and point source emissions for PM10 and NOx from nearby mines (School Creek, North 

Antelope/Rochelle, and Antelope Mines) were also developed (see Section 5.2). The resultant 

particulate emission inventories were used to determine the years that would be modeled. 

It is important to note that calculations of future mine-wide emissions from Black Thunder 

and other regional sources are based on methodology prescribed by the AQD. A memorandum, PRE 

Coal Mine Permitting Guidance, issued by WDEQ-AQD on February 27, 2006 (WDEQ-AQD(A)' 

2006) provides the basis for how this permitting analysis was performed (see Appendix 1). 

5.1 Black Thunder Mine Emission Inventory 

5.1.1 Fugitive PM1o Emission Inventory 

Black Thunder Mine provided life-of-mine (LOM) coal production, overburden handling and 

related operational parameters needed for emissions inventory development for the 190 MMTPY 

mine plan evaluated in this application. The LOM production parameters are presented in Table 3-1. 

The parameters were used in conjunction with a set of emission factors endorsed by the AQD 

(WDEQ-AQD<6 >, 1979) and EPA' s AP-42 to calculate annual emissions of PM 10 from each 

emission-producing activity. Note that the AQD emission factors calculate TSP emissions, which 

are then multiplied by AQD's factor of 0.30 to arrive at the PM10 emissions. Fugitive PM 10 

emissions at Black Thunder are presented in Appendix 2 for each year of the LOM. 
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5.1.2 Fugitive PM2.5 Emission Inventory 

A fugitive PM2.5 emission inventory was also developed for Black Thunder, based on the 

PM10 inventory previously created. Most of the emission factors used to calculate the PM10 emission 

inventory were obtained from the AQD, with the exception of the bulldozing emission factor which 

is listed in AP-42. The AQD emission factors calculate TSP emissions, which are then multiplied by 

AQD's PM10/TSP ratio of0.30 to arrive at the PM10 emissions. However, there are no AQD ratios 

provided to determine PM2.5 emissions from these equations. Therefore, the ratios were derived from 

EPA's AP-42. Specific documentation for these ratios are provided in the AP-42 sections for 

unpaved roads (Section 13.2.2), western surface coal mining (Section 11.9), and industrial wind 

erosion (Section 13.2.5), and in the Background Document for Revisions to Fine Fraction Ratios 

Used for AP-42 Fugitive Dust Emission Factors (MRl, 2006). Most sources have a PM2.siPMw ratio 

of 0.10 (PM2.5/TSP ratio of 0.03), except wind erosion which has a PM2.5/PM10 ratio of 0.15 

(PM2.5/TSP ratio of0.045). 

AP-42 Section 13.2.2, Table 13.2.2-2 lists the particle size multipliers (k) used in the 

industrial unpaved road emission factor equation. This constant is 0.15 for PM2.5 and 1.5 for PM10, a 

ratio of 0.1 0. Therefore, PM2.s emjssions from unpaved roads were calculated by multiplying the 

TSP emissions generated from the AQD emission factor equation by 0.03 [(0.1 0 PM25/PM10) x (0.30 

PMw/TSP) = 0.03 PM2.s/TSP]. 

Section 11.9, Table 11.9-1 contruns emission factor equations and PM2.5/TSP scaling factors 

for several western surface mining operations. All PM2.5/TSP ratios for the operations listed in Table 

11.9-1 are 0.03 or less (with the exception of bulldozing). Therefore, it was determined that a 

PM2.5/TSP ratio of 0.03 applied to the results of AQD's TSP emission factor equations was 

appropriate in most cases. Coal and overburden bulldozing (and loader activity not related to product 
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removal) emission factor equations are not provided in AQD's emission factor guideline, so these 

equations have historically been used as shown for "Bulldozing" in Table 11.9-1 of AP-42. PM2.5 

emissions are calculated directly from the equations in this table. 

AP-42 Section 13.2.5lists the particle size multipliers (k) used in the industrial wind erosion 

emission factor equation. This constant is 0.075 for PM2.5 and 0.5 for PM10, a ratio of 0.15. 

Therefore, PM2.5 emissions from wind erosion were calculated by multiplying the TSP emissions 

generated from the AQD emission factor equation by 0.045 [(0.15 PM2.5/PM 10) x (0.30 PM10/TSP) = 

0.045 PM2.5/TSP]. 

A PM2_5 emission inventory for Black Thunder is presented in Appendix 2. 

5.1.3 Point Source PM 10 Emission Inventory 

The Black Thunder coal preparation and processing facilities include crushers, material 

transfer points, silos and loadouts. Most point somces are controlled for particulate emissions with 

atomizer/foggers, except the two coal-fired hot water generators which use baghouses for dust 

control. The atomizers/foggers are located within enclosed structures and are deemed by AQD to be 

a zero visible emission technology. 

5.1.4 Mobile Source Tailpipe PM10 Emission Inventory 

Per AQD requirements, tailpipe PM10 emissions from mobile somces have been calculated in 

this application. Emission sources include scrapers, haul trucks, graders, dozers, water trucks, drills, 

and loaders. Locomotives, although not owned by TBCC, are also included. Emissions were 

calculated using AP-42 emission factors for all sources except locomotives, where the emission 

factor was taken from the AQD 2000 database. Please refer to Appendix 2 for additional calculation 

details. 
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5.1.5 Non-Road Engine PM10, NOx and 802 Emission Inventory 

PM10, NOx and 802 emissions from non-road engines were calculated using equipment 

information provided by Black Thunder. This equipment includes light plants, pumps, welders, and 

generators. PM10 emissions for each engine were calculated using the engine tier standards and 

totaled 11 .1 tons per year. NOx emissions are estimated to be 160.6 tons per year and S02 emissions 

are estimated to be 14.2 tons per year. See Appendix 3 for details. 

5.1.6 Mobile and Fugitive Source NOx Emission Inventory 

Emission sources included in this inventory are mobile source mining equipment such as 

scrapers, haul trucks, graders, dozers, water trucks and locomotives, and fugitive sources such as 

overburden and coal blasting events. Mobile source (tailpipe) NOx emissions were calculated using 

estimated operating hours necessary to mine coal at the projected production rate and EPA-approved 

mobile source emission factors. NOx emissions from blasting were calculated using estimated 

explosive usage necessary to mine coal at the projected rate and an EPA-approved emission factor. 

The annual NOx emissions at Black Thunder are presented in Appendix 4. 

5.1.7 Potential-to-Emit 

Emissions from stationary point sources and cettain fugitive sources (truck dumps) at the 

preparation plant count toward the potential-to-emit (PTE) of the mine for WAQSR Chapter 6, 

Section 3 and Section 4 applicability ptu·poses. At the proposed maximum coal mining rate of 

190 MMTPY, PM10 emissions from the coal truck dumps are estimated to be 54.5 tons per year. 

This estimate is based on an AQD-approved emission factor and a control efficiency of 85% for 

stilling shed control. See Appendix 2 for details. In addition to the truck dumps, the two coal-fired 

hot water generators emit a combined 5.7 tons ofPM 10, 40.0 tons ofNOx, 88.1 tons of CO, and 37.8 

tons of S02 per year. Emission calculations for the hot water generators are provided below: 
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Combined fuel usage (per Permit MD-14786) = 6,530 tons coal/year 
Hot water generator #1 (18.65 MMBtu/hr) = 2,233 tons coal/year 
Hot water generator #2 (35.824 MMBtufhr) = 4,297 tons coal/year 

Heat content of coal = 17.52 MMBtu/ton (from application in support of Permit MD-1 0986) 

Emission factors (from application in support of Permit MD-1 0986): 
PM10 NOx CO so2 

0.1 lb/MMBtu 0.7 lb/MMBtu 1.54 lb/MMBtu 0.66 lb/MMBtu 

Annual emissions: PMIO NOx co so2 
MMBtu/year tons/year tons/year tons/year tons/year 

Hot water generator # 1 39,122 1.96 13.69 30.12 12.91 
Hot water generator #2 75,283 3.76 26.35 57.97 24.84 

Totals: 5.72 40.04 88.09 37.75 

Table 5-1 presents the PTE summary for Black Thunder. Emissions from the stationary 

sources not described above were obtained from Black Thunder's Permit MD-14786. Because the 

PTE values are below the 100 ton per year major source threshold limit specified in Chapter 6, 

Section 3 of the Wyoming Air Quality Standards and Regulations, Black Thunder is not subject to 

the Title V operating permit program, and is a minor source for purposes of Chapter 6, Section 4 

applicability. 
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Table 5-l 
PTE Summary (tpy) 

Source PM 10 NOx co soz 
Truck Dumps 54.5 - - -

Hot Water GeneratorsA 5.7 40.0 88.1 37.8 
Four Top-Off System Dust Collectors8 - - - -

Propane Heaters - 16.3 9.4 0.1 
Used Oil Heater #1 - 0.1 <0.1 <0.1 
Used Oil Heater #2 - 0.4 0.1 0. 1 

Detroit Emergency Generator # 1 (Primary) - 0.4 0.1 <0. 1 
Detroit Emergency Generator #2 (Slot) - 0.4 0.1 <0.1 

John Deere Emergency Generator #3 (Silo) - 0.4 0. 1 <0.1 
Cummins Emergency Generator #4 (Uti lity Building- BT West) - 0.4 0.1 <0.1 

Detroit Emergency Generator #5 (Plant Control - BT East) - 0.4 0.1 <0.1 
Cummins Fire Pump (UtiHty Building) - 0.2 <0.1 <0.1 

Cummins Fire Pump (East) - 0.2 <0.1 <0.1 
Detroit Fire Pump (Silo) - 0.2 <0.1 <0.1 

Totals 60.2 59.4 98.1 38.0 
A PM 10 emissions from the hot water generators are further controlled with baghouses. 
8 The top-off system dust collectors control displaced air from the silos as they are filled. The dust is returned to the si lo 
or onto the conveyor. The systems are completely enclosed with no exhaust to the atmosphere. 

5.2 Regional Source Emission Inventories for the South Group of Mines 

The following regional mines in the South Group of mines were included in the PM10 

modeling analysis: Black Thunder, School Creek, North Antelope/Rochelle (NARM), and Antelope. 

These mines, plus regional sources provided by AQD (regional power plants and point sources, 

CBM sources, mainline trains, urban areas, and road emissions), were considered in the NOx 

analysis. These emission sources are shown on Map 5. The South Group search area was defmed by 

AQD in a memorandum dated May 28, 2002 as: 

South Group SW corner 
South Group NW corner 
South Group NE comer 
South Group SE comer 
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5.2.1 School Creek Mine 

Fugitive and point source PM 1o emissions and NOx emissions at the School Creek Mine were 

taken from the most recent permit application obtained from AQD files, dated August 2008 (MMA, 

2008). PM10 emission inventories are shown in Appendix 5, and NOx emissions for the modeled 

years (see Section 5.3) are shown in Appendix 6. 

5.2.2 North Antelope/Rochelle Mine 

Fugitive PM10 and NOx emissions at NARM were taken from the most recent petmit 

application obtained from AQD files, dated April 2014 (MMA, 2014). PM10 emission inventories 

are shown in Appendix 5, and NOx emissions are shown in Appendix 6. 

5.2.3 Antelope Mine 

Fugitive PM10 and NOx emissions at the Antelope Mine were taken from the most recent 

permit application dated April2012 (MMA, 2012). Again, PM10 emission inventories are shown in 

Appendix 5, and NOx emissions are shown in Appendix 6. 

5.2.4 Railroad, Highway, Power Plant, Urban and Regional Point Sources 

The information for railroads, highways, power plants, urban areas, and regional point 

sources were taken from the previously completed permit application for NARM (MMA, 20 14) and 

from miscellaneous point source information provided by the state (WDEQ-AQDCC)). Specifically, 

the north/south main line railroad, Highway 59 and other small road segments, Two Elk Power Plant, 

Neil Simpson I and II Power Plants, Wyodak Power Plant, WYGEN Units I, II and III Power Plants, 

Dry Fork Station, the town of Wright and numerous compressor stations suppotiing oil/gas and coal 

bed methane production are included in this category. Only NOx emissions were considered from 

these sources, and emission rates were used as provided by the AQD. Available emission 

information for these sources is contained in Appendix 7. 
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5.3 Selection of Worst-Case Years 

AQD policy requires that the maximum PM 10 and NOx impacts (during the life-of-mine) 

from all mine sources be identified and compared to the applicable air quality standards. Because it 

is not practical to model all of the years in the life-of-mine, years with maximum annual emissions 

from mining operations are determined and then modeled. Model results for these "worst-case" 

emission years are then compared to the applicable ambient air quality standards. If the maximum 

impact is below the air quality standard, it can be assumed that the standard will be achieved 

throughout the LOM. 

Impacts on ambient air from Black Thunder (and other mines) are not solely dependent on 

emission rate. Yearly variations in mining activities, emission density, and pit proximity to defined 

LNCM boundaries also influence ambient air impacts. As such, it was necessary to apply a set of 

semi-objective criteria to select as many "worst-case" years as practical for detailed modeling. The 

process involves a year-to-year comparison of fugitive PM10 emissions from the applicant mine. 

Annual fugitive emissions for each year are ranked and candidate worst-case years are further 

evaluated regarding their proximity to the LNCM boundary, as the LNCM defines the location of 

ambient air and therefore the placement of model receptors. If the distance between mining and the 

LNCM boundary is small, air quality impacts at the LNCM boundary can be more significant than 

impacts in years with higher emission rates that are further from the LNCM boundary. Therefore, 

special attention was given to those years when mining will be conducted in close proximity to 

LNCM boundaries. 

The annual PM 10 emissions from Black Thunder and the other South Group mines are 

swnmarized in Table 5-2. Based on mine plan parameters, emission inventories, and discussions 

with AQD personnel, Years 2018 and 2023 were chosen as worst-cases to be modeled. Year 2018 
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was selected as the highest regional PM 10 emission year within the next 5 years. Black Thunder's 

north pit approaches its north LNCM, and School Creek and NARM's east pits are close to their 

LNCMs. Year 2023 was selected as Black Thunder's highest emission year and the highest emission 

year for all the regional mines combined. Also, Black Thunder's pit is close to its southwest LN CM, 

Antelope's pits are close to its west boundary, and NARM has pit areas near the southwest LNCM. 

The selection of these years should ensure that the maximum potential PM10 impacts on ambient air 

quality are addressed. 

Table 5-3 summarizes life-of-mine NOx emissions from Black Thunder. NOx modeling was 

performed for Years 2018 and 2023; the years were selected as described above. 
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Table 5-2 
Black Thunder and Regional Mines 

Annual PM10 Emission Summary (tpy) 

Black 
Year Thunder 

2015 6,318 
2016 6,451 
201 7 6,753 
20 18 6,749 
2019 6,406 
2020 6,7 15 
202 1 6,579 
2022 6,821 
2023 7,646 
2024 6,699 
2025 6,8 16 
2026 5, 146 
2027 3,377 
2028 4,057 
2029 4,825 
2030 5,009 
2031 5,842 
2032 
2033 
2034 
2035 
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School 
Creek 

1,051 
916 
992 

1,035 
1,081 
1,109 
1,252 
1 ' 158 
1 ' 134 
1 ' 150 
1,123 
1, 126 
1,096 
1,138 
833 

NARM Antelope 

3,645 2,153 
3,676 2,367 
3,674 2,5 19 
3,501 2,792 
3,703 2,7 16 
3,793 2,712 
3,858 2,757 
3,975 2,809 
3,47 1 2,802 
3,383 2,821 
3,3 14 2,781 
3,320 2,78 1 
3,366 2,780 
3,274 2,80 1 
3,632 2,827 

2,858 
1,656 
760 
341 
347 
226 

Total 

13,1 66 
13,409 
13,937 
14,077 
13,906 
14,327 
14,447 
14,763 
15,053 
14,053 
14,035 
12,373 
10,618 
11 ,270 
12,118 
7,867 
7,498 
760 
341 
347 
226 
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Black School 
Year Thunder Creek 

2015 6,847 
2016 6,945 
2017 7,244 
2018 7,264 I , Ill 

2019 6,839 
2020 7,110 

2021 6,852 

2022 7,071 
2023 8,031 1 ' 198 
2024 7, 120 
2025 7,285 

2026 5,256 

2027 3,788 
2028 3,589 

2029 5,017 

2030 5,459 
2031 7,216 
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NARM 

3,965 

3,975 

Table 5-3 
Black Thunder and Regional Source 

Annual NOx Emission Summary (tpy) 

Mainline Power Town of Miscellaneous 
Antelope Railroad Plants Roads Wright Point Sources Total 

2,012 1,946 11 ,961 108 21 1,437 29,825 

1,848 1,946 1 l ,961 108 21 1,437 30,525 
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6.0 Dispersion Modeling Methodology 

Cumulative PM 10 impacts from Black Thunder and neighboring sources were modeled using 

the Industrial Source Complex Long-Term (ISCLT3) Model. PM 10 impacts were modeled for all 

facilities for the worst-case years, and concentrations were calculated at receptors located along the 

LNCMs for the South Group mines. The cumulative PM10 concentrations at each receptor location 

were compared to the Wyoming annual ambient air quality standard of 50 J.lg/m3 to determine 

compliance with that standard. 

N02 impacts from Black Thunder and neighboring sources were also modeled for the worst-

case years. However, initial model runs were first perfotmed to determine the significant in1pact area 

(SIA, ~ I J.lg/m3 annual N02 impact) produced on a regional receptor grid from sources within Black 

Thunder only. Then, additional model runs considered all sources from the area mines as well as the 

regional sources to determine cumulative N02 impacts at receptors within the SIA. The cumulative 

N02 concentrations were compared to the Wyoming ambient air quality standard of I 00 J.lg/m3 to 

determine compliance. Emissions were modeled as NOx, and the final concentrations were 

multiplied by 0.75 to account for chemical conversion to N02. 

6.1 Dispersion Model 

The Industrial Source Complex Long-Term (ISCL T3) Model dated 96I1 3 (i .e., the year [96] 

and Julian day [11 3] that the model was released for public use) was used to model annual average 

PM10 and N02 concentrations from both fugitive emission sources and point sources per AQD 

directive (WDEQ-AQD(A), 2006). Specific model options and switch settings can be found in the 

model output located on the CD at the end of this document. ISCL T3 was run in regulatory default 

mode with rural dispersion parameters. In addition, the model was run using elevations for all 
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sources and receptors. Elevations were determined from the USGS 1 0-meter National Elevation 

Dataset (NED). 

6.2 Terrain Data 

NED files for the area encompassmg the South Group were downloaded from 

http://www.mrlc.gov/viewerjs/. The NED files and all source and receptor locations were used as 

inputs into EPA's terrain processor, AERMAP. AERMAP uses the input data to extract elevations 

in meters for all sources and receptors. These elevations were then used in each respective ISCL T3 

input file. All source and receptor locations are presented in UTM coordinates using the 1927 North 

American Datum. 

6.3 Meteorological Data 

A Joint Frequency Distribution (JFD) of wind speed, wind direction, and atmospheric 

stability class produced from hourly meteorological data collected at NARM (2000-2004) was used 

in this modeling analysis for all sources except those at the Antelope Mine. Per AQD directive, the 

Antelope Mine sources were modeled separately using meteorological data collected at Antelope 

Mine (1995-2000). The modeling results were then added together to determine the final receptor 

concentrations. A copy of each meteorological data file is contained on the CD enclosed with this 

document. 

6.4 Receptors 

For PM10 modeling, receptors were placed at approximate 500-meter intervals along mine 

LNCM boundaries. Receptors were located in accordance with the AQD "Mine A/Mine B" policy 

for cumulative impacts wherever the LNCMs of these mines overlap. See Map 6 for PM10 receptor 

locations. 
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According to the "Mine A/Mine B" policy, Black Thunder is the mine of concern (Mine A). 

The LNCM of Black Thunder overlaps School Creek and NARM, so these mines are referred to as 

Mine B. Where these overlaps occur, the contribution of the mine within whose LNCM a receptor is 

located is not added to the cumulative total (i.e., for a Black Thunder receptor within School Creek's 

LNCM, the School Creek contribution is not added to the cumulative total). Note that in some cases 

there are two Mine B's (i.e., Black Thunder receptors within both School Creek's and NARM's 

LNCM). For these receptors, School Creek and NARM contributions are not included in the total 

concentration. At receptors not located within the boundary of any LNCM, the concentrations from 

all mines and sources were summed to arrive at a total impact. 

For N02 significant impact area modeling, additional receptors were placed outside Black 

Thunder's LNCM boundary. The SIA modeling utilized a regional receptor grid extending up to 70 

km from the center of Black Thunder's LNCM. The cumulative modeling analysis utilized a subset 

of the regional grid contained within the SIA. All N02 modeling receptors were spaced at 500-meter 

intervals. Map 7 shows the regional receptor grid used for significant impact area modeling while 

Maps 8 and 9 show the cumulative modeling grids for Years 2018 and 2023, respectively. 

6.5 Emission Apportioning 

Fugitive PM10 and NOx emissions were apportioned into area sources based on the activity 

type. The number and location of the area sources, as well as their dimensions and orientation, were 

based on the pit configuration and road orientation provided in the coal progression maps. 

Emissions were divided by the area of each area source in which they occmTed to arrive at an 

emission rate in grams/second/square meter. NOx emissions for the regional roads and mainline 

trains were also apportioned into area sources. Specific apportioning infmmation is presented in 

Appendix 8 for PM10 and Appendix 9 for NOx. 
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6.6 PM10 Point Source Modeling Parameters 

The PM 10 point source modeling parameters used in this analysis are presented in Table 6-1. 

Table 6-1 
Black Thunder and Regional Mine PM10 Point Source Parameters 

UTM UTM Emission Stack Stack Stack Stack 
Source Easting Northing Elevation Rate Height Temp Velocity Diameter 

Mine JD (m) (m) (m) (g/s) (m) (K) (m/s) (m) 

Black Thunder BTBOILI 476530 4838392 1431 0.0564 15.10 567 3.50 1.07 
Black Thunder BTB01L2 476530 4838392 1431 0.1082 15.10 536 13.50 0.76 
School Creek BH4 478075 483063 1 1475 0.1512 21.56 28 1 19.60 0.73 
School Creek BH5 477842 4830720 1473 0.0756 37.20 281 16.56 0.49 

6. 7 Background Concentration 

6.7.1 PM10 Background Concentration 

The AQD has required all mines in the PRB to "submit and justify a background PM10 

concentration with each permit application" (WDEQ-AQD(A), 2006). A background PM10 analysis 

was prepared for Black Thunder in May 2014. This analysis recommended a background PM10 

concentration of 11.2 j.!g/m3
, which was approved by the AQD on June 3, 2014. Please see 

Appendix 1 0 for a copy of the background analysis. 

6.7.2 N02 Background Concentration 

A background value of 14 j.!g/m3 N02 was added to the modeled N02 concentrations. The 

N02 background value was determined from N02 monitoring conducted in 2001 and 2002 at the 

Eagle Butte Mine, and is the best estimate of background N02 available. 
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7.0 PM10 Modeling Analysis and Results 

The area source, haul road, and point source PM10 information for Black Thunder and other 

sources in the area were input into ISCLT3. The LNCM receptors and JFDs identified in Section 6.0 

were also input to the model. The site-specific background concentration (see Section 6.7.1) of 

11.2 Jlg/m3 was added to the results from the model to obtain the total impact from the fugitive and 

point sources. 

The maximum annual PM10 modeling results for the worst-case years are summarized in 

Table 7-1. The receptor-specific PM10 concentrations predicted by the model are included on the CD 

attached to this document. These concentrations are also displayed on Maps 10 and 11 for the two 

years. 

From Table 7-1 , the maximum cumulative concentration predicted in 2018 was 43.3lJ.!g/m3 

(including 11.2 Jlg/m3 background) and occurred at receptor 19 on the Black Thunder LNCM. The 

maximum concentration predicted in 2023 was 45.59 Jlg/m3 and occurred at receptor 271 on the 

Black Thunder LNCM. A secondary high concentration predicted in 2023 of 45.56 Jlg/m3 occurred 

at receptor 337 on Black Thunder's LNCM within School Creek. 

Table 7-1 
Annual PM10 Modeling Results 

UTM Location 

Year Receptor X(m) Y(m) 

2018 19 477398.49 4846662.99 

2023 271 468261.10 4841010.91 
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8.0 N02 Modeling Analysis and Results 

Black Thunder emission sources were modeled to determine the extent of the annual average 

1 J.Lg/m3 N02 contour defining the significant impact area. The SIA receptor concentrations near the 

Black Thunder LNCM for each modeled year are depicted in Maps 12 and 13. Receptors within the 

SIA were then modeled to determine compliance with the ambient air quality standard in the 

cumulative impact modeling assessment, as discussed below. 

The area source, haul road, and point source NOx information for Black Thunder and other 

South Group mines were input into ISCLT3 along with the SIA receptor grid and JFDs identified in 

Section 6.0. Annual NOx emissions from other regional sources were also input into the model. 

Emissions were modeled as NOx, and the resulting concentrations were multiplied by 0.75 to 

account for chemical conversion to N02. The background concentration of 14 J.Lg/m3 N02 was then 

added to the model results to obtain the total impact. 

The Wyoming and Federal annual N02 air quality standard is 100 f..1.g/m3
. All results for the 

Black Thunder impact analysis show concentration predictions below this value. Maximum annual 

N02 concentrations for the two modeled years are summarized in Table 8-1 along with the highest 

modeled concentration predicted on Black Thtmder' s LNCM. The receptor-specific N02 

concentrations predicted by the model are included on the CD. The concentrations near the mine 

LNCMs are displayed on Map 14 for Year 2018 and Map 15 for Year 2023. 

From Table 8-1 , the maximum cumulative concentration predicted in 2018 was 41.68 J.Lg/m3 

(including background) and occurred at receptor number 278 on Black Thunder's LNCM. In 2023, 

the maximum predicted concentration was 50.27~-tg/m3, occurringatreceptor228 on School Creek's 

LNCM. The maximum concentration along Black Thunder' s LNCM in 2023 was 49.02 f..lg/m3
. 
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Table 8-1 
Annual N02 Modeling Results 

UTM Location 

Year Receptor X(m) Y(m) 

2018 278 470008.93 4842700.54 

2023 228 47077 1.82 4829849.22 

2023 230 470771.55 4830849.22 
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Maximum Annual 
N02 Black 

Concentration, Thunder 
with Background Contribution 

41.68 ~Lg/m3 20.01 ~g/m3 

50.27 ~g/m3 8.10 ~g/m3 

49.02 ~g/m3 10.46 ~Lg/m3 

Wyoming 

Mine Standard 

LNCM (Jtg/m3
) 

Black 
100 

Thunder 

School 
100 

Creek 

Black 
100 

Thunder 
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9.0 Other Compliance Discussions and Monitor Siting 

9.1 Short-Term PM10 Standards 

AQD does not require modeling of fugitive dust emissions to predict compliance with the 

24-hour PM1ostandard of 150 Jlg/m3
• Neither EPA nor the AQD have been able to demonstrate that 

available modeling tools and emission factors are adequate for this task. Section 234 of the 1990 

Clean Air Act Amendments required EPA to demonstrate that it had adequate modeling tools before 

the agency could require states to employ 24-hour modeling at surface coal mines. To date, that 

demonstration has not been made. 

Instead, it has been AQD's position that ambient air monitoring data collected by the mines 

provides a real-world demonstration that compliance with short-term ambient standards can be 

achieved when a mine uses operating practices based on BACT. In 2002 the agency also began 

requiring a demonstration that " ... mining operations will not cause or contribute to ambient 

violations ... " (WDEQ-AQD(A), 2006). The following discussion is a demonstration that Black 

Thunder will not cause or contribute to a 24-hour PM10ambient air violation in the area of the South 

Group of mines. 

9.2 Historical Ambient Air Quality- PM10 

9.2.1 Black Thunder Mine 

Ambient PM10 concentrations are monitored at five locations at Black Thunder. Two other 

sampling sites (Section 12 and JRM-4) have been retired in the past three years. PM10 

concentrations are currently monitored using high volume samplers at the Section 25 site, low 

volume samplers at the Section 9 and JRM-3 sites, and TEOM monitors at the Section 36 and JRM-5 

sites. An automated system collects data from the TEOM monitoring sites and sounds an alert when 
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high short-term (1 -hour) concentrations are measured so that appropriate response actions can be 

taken. (Please see Section 4.3.2 for additional detail.) 

Table 9-1 provides a listing of the highest second-high 24-hour PM10 concentrations 

measured at the monitoring sites over the past three calendar years along with actual coal production. 

All concentrations were below the 24-hour PM 10 standard of 150 jlg/m3
. The concentration data for 

all three years were obtained from EPA's AirData website. Black Thunder's monitoring sites are 

shown on Map 2. 

Table 9-1 
Summary of PM10 Monitoring and Coal Production Data for Black Thunder 

(Highest Second-High 24-Hour Concentrations in std. Jlg/m3
) 

Sampler ID 
Latitude Longitude 

(degrees N) (degrees W) 

Section 9 43.714010 105.391270 
Section 12A 43.623300 105.213300 
Section 25A 43.669640 105.216710 
Section 25B 43.669640 105.216710 
Section 36 43.648300 105.213300 

JRM-3A 43.702176 105.199227 
JRM-3B 43.702176 105.199227 
JRM-4B 43.696390 105.226940 
JRM-5 43.770917 105.318882 

Coal Production (mil lion tons) 

A Monttonng at SectiOn 12 ended June 2013. 
8 Monitoring at JRM-4 ended June 2012. 

2011 2012 2013 
(1Jg/m3) (f.lg/m3) (~tg/m3) 

59 63 66 
75 120 62 

26 39 34 
32 39 33 
82 83 64c 

60 85 58 

51 82 49 

35 20 NA 
80 121 79 

104.9 92.9 100.7 

cOne monitor value in 2013 was deemed a high wind event by AQD, however it is not yet reflected on 
the EPA AirData website. The value shown in the table accounts for the high wind event designation. 
All data from EPA web page http://www.epa.gov/airdata/ad rep mon.html 

9.2.2 South Group Mines (School Creek, NARM and Antelope) 

The other mines in the South Group cunently operate a total of 10 PM10 samplers at nine 

sites as shown in Map 16. Monitoring data for these mines are presented in Table 9-2. 
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Table 9-2 
Summary of PM10 Monitoring Data for the South Group 

(Highest Second-High 24-Hour Concentrations, std. flg/m3
) 

Mine PM10 SanlQ_Ier lD 2011 (Jlg/m3
) 2012 (Jlg/m3

) 

SC-I 69 99 
School Creek SC-2 121 140 

SC-3 94 122 
R0-1 154 150 

NARM NA-7 74 82 
NA-8 124 101 

3A 39 65 
4 53 82 

Antelope 5 103 11 5 
6A 102 100 
6B 100 88 

A Mon1tormg at Antelope 3 ended June 2013. 
All data from EPA web page http://www.epa.gov/airdata/ad rep mon.html 

2013 (Jlg/m3
) 

60 
118 
108 
128 
57 
74 
38 
75 
66 
75 
69 

During this three-year period, a number of high values were recorded at NARM's R0-1 

sampler. Some of these have been flagged by AQD as high wind events during which all reasonable 

precautions were taken by the mine to control or reduce emissions from mining activities. Details of 

these cases can be found in the application in support ofNARM' s Permit MD-16282 (MMA, 20 14). 

9.3 PM10 Compliance 

Under the revised mining operation proposed in this application, Black Thunder will not 

cause or contribute to a violation of the 24-hour ambient air quality standards. The revised LNCM 

proposed in this application is needed to encompass additional mining lease areas to the north and 

west of the property, scoria operations in the east, and future hydrologic control structures, and will 

provide a buffer between active operations and downwind ambient air boundaries. Additional water 

trucks (48,500 gallon) will be added for dust control in the future (see Table 3-2). Continued surface 

manipulation (scarification) and temporary revegetation of open areas subject to wind erosion, as 

well as diligent application of BACT as described in Section 4.0, will maintain dust emissions from 
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Black Thunder near current levels. Finally, the real-time monitoring program discussed in Section 

4.3.2 has been effective in the past and will continue to allow the mine to respond immediately to 

high particulate concentrations. 

9.4 PM2.5 Compliance 

PM2.5 monitoring has been conducted at four mine locations in the Powder River Basin. 

Annual summary data for the past three years was obtained from EPA's AirData website 

http://www.epa.gov/airdata/ad rep mon.html and are presented in Table 9-3. The highest 

concentrations recorded by monitors at Black Thunder and Antelope Mines (the only South Group 

monitoring sites) are below the PM2.5 National Ambient Air Quality Standards (NAAQS), which are 

35 J..lg/m3 for the 24-hour period and 12 J..lg/m3 for the annual average. As discussed above in Section 

9.3, the modifications to Black Thunder as proposed in this application will not significantly increase 

monitored values, nor will they cause the monitored values to approach the PM25 NAAQS. 

Table 9-3 
Powder River Basin Monitored PM2.5 Concentrations 

Monitoring Site Year 

Black Thunder 
2011 

Site 0891 
201 2 
2013 

Belle Ayr 
2011 
201 2 

Site 0892 
2013 

Buckskin 
2011 

Site 1899 
201 2 
2013 

Antelope 
2011 
201 2 

Site 0819 
2013 
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Number of 
Valid 

Samples 
179 
168 
194 
192 
40 

201 
123 
163 
343 
139 
86 
168 

981
b Percentile Annual 

of24-Hour Mean 
Concentrations Concentration 
(actual J.lg/m3

) (actual J.lg/m3
) 

14 3. 1 
16 4.9 
14 4.2 
20 5.5 
24 7.3 
14 6.4 
16 4.8 
18 5.9 
14 4.8 
11 3.6 
27 8.0 
8 2.8 
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9.5 Ozone Compliance 

A qualitative analysis of potential ozone impacts from the revised mine plan at Black 

Thunder was conducted based on estimated increases in facility NOx and VOC emissions. These 

emission increases are compared to regional NOx and VOC emissions in the context of monitored 

regional ozone concentrations. 

Table 9-4 presents NOx and VOC emissions from sources obtained from AQD's 2011 

emission inventory for Title V and minor sources (WDEQ-AQD<0 >). The 2011 inventory represents 

the most current information available for the five counties in northeast Wyoming. Total NOx and 

VOC emissions are reported as 40,936 and 4,615 tons per year, respectively. The combined NOx 

and VOC emissions equal45,551 tons per year. It is important to note that variability exists in these 

inventories with respect to which emission sources were reported to AQD and the methods used to 

calculate emissions. Some facilities did not report non-road mobile source or locomotive emissions. 

Therefore, the regional emissions are likely higher than reported in 2011, and the following 

demonstrations of future compliance for ozone and N02 should be considered conservative. 

Table 9-4 
Summary of Regional NOx and VOC Emissions for 2011 

Point Sources (tons) On-Road Mobile Sources (tons) 
County NOx voc NOx voc 

Campbell 35,729.4 1,605.3 485.1 368.3 
Crook 1,032.4 17.1 234.0 169.3 

Johnson 2,127.3 1,450.4 293 .6 218.1 
Sheridan 517.2 312.3 319.7 250.8 
Weston 11 2.1 168.7 84.8 54.5 

Black Thunder's NOx emissions as reported to the 2011 inventory were calculated using 

different methods than typically used for air permit applications. Also, no VOC emissions were 

reported in the 2011 inventory. Therefore, NOx and VOC emissions from 2011 were recalculated to 
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provide an equivalent basis for the following analysis. 

The recalculated 2011 NOx and VOC emissions from Black Thunder are 3,851 and 141 tons 

per year, respectively. The highest annual NOx emissions calculated in this application equal8,077 

tons in year 2023. VOC emissions in year 2023 are estimated at 272 tons. Black Thunder's annual 

NOx emissions increase by 4,226 tons and annual VOC emissions increase by 131 tons from year 

2011 to year 2023. The combined NOx and VOC emissions increase would be 4,357 tons per year. 

With NOx and VOC as precursors for ozone formation, the additional emissions from Black 

Thunder's operations as detailed in this application represent a 9.6% increase in combined NOx and 

VOC emissions in northeast Wyoming. To evaluate whether this increase would significantly impact 

maximum monitored ozone concentrations in the region, a summary of monitored ozone data from 

the Thunder Basin National Grassland was obtained from EPA's AirData website for the period of 

2011 - 2013. This summary is presented in Table 9-5. 

Table 9-5 
Fourth-Highest 8-Hour Average Ozone Concentrations at TBNG 

Ozone Concentration 

2011 
( 

0.061 

2012 

0.071 

2013 

0.061 0.064 

The form ofthe ozone NAAQS is the 3-year average of the fourth-highest daily maximum 

8-hour average concentrations. The most recent 3-year average of these concentrations is 0.064 ppm. 

Multiplying this average concentration by 1.096 (to reflect the regional increase due to Black 

Thunder's projected NOx and VOC emissions) results in an estimated ozone concentration of0.070 

ppm, below the 8-hour NAAQS of 0.075 ppm. Because of the variability in emission sources 

reported to AQD for the 201 1 inventory (as described above), this estimated ozone concentration is 

conservatively high. 
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9.6 1-Hour N02 Compliance 

Similar to the ozone demonstration above, a qualitative analysis of maximum 1-hour N02 

impacts from the revised mine plan at Black Thunder was conducted based on estimated increases in 

facility NOx emissions. As detailed in Section 9.5, the regional NOx emissions reported in AQD's 

2011 inventory were 40,936 tons. Black Thunder's emissions in 2011 are calculated as 3,851 tons. 

Black Thunder' s annual NOx emissions would be expected to increase by 4,226 tons with this 

application, or a regional increase of 1 0.3%. 

The N02 monitor located near the Belle Ayr Mine was selected to represent maximum 

regional N02 concentrations for this compliance demonstration. Data collected at the Tracy Ranch 

monitor was not used in this analysis because recovery in 2013 was below 70%. A summary of 

monitored N02 data at Belle Ayr during 201 1 - 20 13 are shown in Table 9-6, again obtained from 

EPA's AirData website. 

Table 9-6 
1-Hour N02 Concentrations at the Belle Ayr Mine 

Maximum Concentration 
98111 Percentile Concentration 

44 
36 

61 
34 

52 
35 

52 
35 

The fmm of the 1-hour N02 NAAQS is the 98111 percentile concentration averaged over three 

years. This value is 35 ppb for the 2011 -2013 period at Belle Ayr. Multiplying this value by 1.103 

(to reflect the regional increase due to Black Thunder' s projected NOx emissions) results in an 

estimated N02 concentration of39 ppb, well below the ambient air quality standard of 100 ppb. 
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9.7 Monitoring Network 

Monitoring networks typically measure ambient concentrations of pollutants for comparison 

to the NAAQS. NAAQS only apply in ambient air, which starts at the LNCM for a Powder River 

Basin mine. Inside the LNCM, NAAQS do not apply. Placement of monitoring stations around or 

in close proximity to the LNCM requires consideration of several factors including location of future 

pit activities, overall meteorological wind flow regime, as well as practical matters such as 

availability of power to operate the monitors, physical access to the monitoring site for general 

servicing and maintenance, and ownership/access rights. 

Black Thunder has conducted an evaluation of the current locations of the PM10 samplers 

with respect to their suitability for measuring future, worst-case impacts. The network currently 

consists of five stations. With the changes proposed in this application, three of the stations 

(Section 9, JRM-5, and Section 25) will be inside the LNCM and no longer be located in ambient air. 

TBCC proposes to relocate the Section 9 site approximately 2 miles to the east-northeast (and 

rename it Section 6 site), relocate JRM-5 approximately 1.5 miles north-northeast (and rename it 

Section 12N site), and decommission the Section 25 station and relocate its three high-volume 

san1plers to the current JRM-3 site (replacing the low volume sampler at JRM-3). Please see 

Appendix II for a detailed discussion and justification for the current and proposed monitoring 

network. TBCC will coordinate with ADQ to relocate these stations in the near future. 
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10.0 Summary and Conclusions 

A detailed and comprehensive air quality modeling study was undertaken to determine the 

annual air quality impacts of the proposed Black Thunder Mine modifications. Conservative 

modeling of two worst-case years demonstrated that annual PM 10 and N02 standards will be 

maintained. 

Short-term modeling was not performed for PM10 24-hour standards because accurately 

estimating maximum daily emissions from mining operations that produce fugitive dust is 

technically infeasible. However, as discussed in Section 9.0, Black Thunder operations are not 

expected to cause or contribute to violations of the 24-hour PM10 standard. Also, based on 

monitoring data in the Powder River Basin, annual and 24-hour PM2.5, 8-hour ozone, and 1-hour 

N02 NAAQS will likewise be met. 

This report demonstrates that the Black Thunder operations will not cause or contribute to 

violations of any Wyoming or Federal particulate or N02 annual air quality standards and that all 

sources will be operated in compliance with applicable Wyoming air quality regulations and permit 

conditions. 
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21.9 

i!~9 

2~2 

SCEC 

SCEOB2 

S(;EVI ? 

SCEWE:l 

fi, EOB;j 

T NAE083 

NAER2 

I 

NAE 84 

26.S 

i!7.3 

i!6.7 
i!6.9 

27.6 

28.3 

30.8 i!8.7 

3~J 

34.3 

31.S 

29.2 

i!8.3 

0!7.6 

26.3 29.~ 29.1 i!8.8 28.5 1 
29.9 i!7'6 l ~.8 

i!lo7 .... 0_26-.7-i!_,6 ... 4--26 .. J~2~!'.8:"' 

MAP10 PROJECT: 

MCVEHIL-MONNETI 

.,.~~,!~~~~~~~0~~:~ 2018 AREA SOURCE 
LOCATIONS AND PM1o 

MODELING RESULTS (J,.Jg/m3
) 

2622-13 
DATE: 

BLACK THUNDER MINE LNCM 

SCHOOL CREEK MINE LNCM 

NARM LNCM 

ANTELOPE MINE LNCM 
44 Inverness Drive East, Building C 

Englewood , CO 80112 
10/11/14 



2!5.4 

24.8 

24.3 

26.:5 
21.s 26.9 a9 

28.4 
30.4 27.6 

32J 

3L9 

32.2 

33J 

34.4 

36.2 

37 J 38.2 39J 38.8 

37.9 

40.6 

43.8 
3!5.6 38.2 41.0 43.4 

34.4 4!5.6 

34.!5 

33J 

31.7 
26.!5 28.0 29.8 

13TI5VVE E " 

21 .a 26.6 a!5 24.6 23.8 23.o 

29.4 -1 23.8 

BTNWC 
BTNWVVc1 

BTNWOB 

8TN'I\W"c2 

BTWL I BTW081 

;:L 

BT6TD ) 

BTWOB2 

r ive 
BTWNE 

·r 

BTWOB3 

sn.we 

BI~'Ml 

r 24.0 e2.9 e2.J 2L4 20.8 20.2 19.8 

2!5J 
20.0 

20-420.0 19.6 

20.!5 19.4 

BLACK THUNDER 
MINE 

19.8 

\ 

BTPTO~ BTHPVVE 
BOIL.,__ 
801~-

19.4 
19.2 

19.3 

19.7 

19.9 

20.5 
20-4 
20.!5 

20.2 

20.8 

21J 
21.!5 

22.o 

22.3 

22.6 

22.9 

23.6 

23.4 L..o-----------=38.::;.:...,0 
23.6 24.7 a9 21.3 29.1 31.3 34.2 40.:5 

i"o t"--...._ BWR3 

B' ~VC · ............... -- 24.2 

38.8 

36.8 

33.1 

32.0 3!5.!5 
3!5.2 

BTNPTD 

1 -1-~-----~------ BSWR2 

BTSOE 

~i ' 22. 
122 
22.6 

E SWOB 

24.3 

b " 
21.9 27.0 2!5J 23.6 22.4 2LB 

28.1 /> 27.2 26.2 2!5.3 

28.6 

29J 

~.4 
28.6 

38.6 38.0 SCWOB1 f--- 28.6 29J 

39.!5 

36.6~ 22.3 
2L4 

34.9~ 

W'M I ~02 
SCWRI 

SCW082 sc~ 

SCWOB3 SCWOB4 

22.1 
23.2 

23.0 

p 29.6 

__. 3o.3 

31.!5 

r 1 scsHs 
SCWOB5 )9,9 o 0 CBH4 24,7 32.4 

33.8 3!5J 37.9 40.9 43.3 '".8 4!5.!5 4!5.6 45 44.2 43J 4i!fl ll'J'i"~9.4 24.6 26.6 2!5.4 34J32.6 

24.8 

23.!5 

24J 2!5J 26.2 27.3 28.7 30J 3W L_ ____ _L ___ ~s~c~w:"", -..L4o-, .. 1-F!!II2 .. 3~.3~22.o 21J 20.2 t9.4 1s.6 26.~31.7 3D.o 2s.s 
~~~~~~!L~~~~--------------------------~~--~~~~~~~~~~~~~~~~~~:~~--127~ 23.6 23.6 ~ r tsJ 26.7 24.4 22.o 

23.6 SCHOOL CREEK 28J ' """ "-'scro
3 

~ ER 21•7 28.!5 26.9 

MINE 21.1 21.s 2Bl 21.2 

23.2 

22.9 

22.7 

22.7 

22.8 

22.9 

NANO 1 

23.6 

24J 

24.8 

N NC" NANWE2 

I~ NC2 

N .t<f 1 

NAWWEl -

r 
NANOB6 

NANWE3 

HOPPERN 

I 

26.6 26.2 2!5.8 2!5.3 24.8 24.4 23.9 23.4 22.9 22 2L9 

NAN087 

NORTH ANTELOPE 
ROCHELLE MINE 

cCEWE 

SCEOB1 

28.1 

-S EOB2 

26.6 

27.3 

26.9 
26J 

26.7 

26J 

26.4 

27.7 26.!5 

29.2 

28.!5 

27.!5 

27J 

26.7 

26.o 

27.3 

2!5.9 

2!5.!5 

23.3 

20.!5 

19.0 

18.2 

A2WE2 

A20B3 

A2C<""""' 

A2082 

A'1'NE1 

J A2R2 

j 

2 , 
PTD 

. E2 -~ L...---+----, 

ANTELOPE MINE 

HOPPER A 

29.1 

29.!5 

29.3 

28.8 

28.6 

28J 

27.6 

a1.1 

26.5 

26.o 

2!5.4 

28.9 28.4 28.0 27.6 
29.0 26.9 

28.7 

17.7 

16.7 ~ 17.8 18.8 
~IL-r-___ .__._~~~~~~~-- 24.3 
27.9 21.1 21 A 21 .o 26.6 26.2 as a4 2!5.0 24.6 27.0 

24.8 

17.o 17-l: ~19.2 
17.4 i ~-

18.7 
17J 

16.9 

16.6 

16.3 

16.o 

1!5.9 

MWE 
A40B1 1 

A4082 <1 
~ 

MATD 

24.0 
23.!5 

22.9 

22.1 

21.3 

20.!5 

19.9 

26J 

2!5.2 
24.6 

1!5.7 '-------"':""~~~~------...rt9.!5 
1!5.9 16.3 17.0 17.8 18.!5 19J 19.!5 19.8 19.9 19.7 19.5 19.4 

MCVEHIL-MONNEn 

ru.,.~!~~~~~~~L~~: 
44 Inverness Drive East, Building C 

Englewood, CO 80112 

MAP 11 
2023 AREA SOURCE 

LOCATIONS AND PM1 o 

MODELING RESULTS (~g/m3) 

PROJECT: 

2622-13 
DATE: 

10/11/14 

~.---____ _. 
2!5.0 

26.:5 26J 25.8 2!5.!5 2!5J 

BLACK THUNDER MINE LNCM 

SCHOOL CREEK MINE LNCM 

NARM LNCM 

ANTELOPE MINE LNCM 



.;3 .;3 .;3 .;3 .;3 .;3 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ft ft ~ .;3 .;3 .;3 .;3 .;3 .;3 .;3 3 ,2.9,2.9.2.8.2.7.2.6.2.6.2.5.2.42.4.2.3.2.2.2.2.2.1 .2.12.02.0.2.0.1.9 J,9 J,8 J,8 J.,7 .1.7 P .1.6 .1.6 J,6 J,6 J.,5 

.;3 3 .;3 3 ~ ~ ~ ft ~ ~ ft ~ ~ ft ft ft ft ft ft ft ft ft ft ft ft ft ft ft ft ft 3 3 .;3 3 3 .;3 .;3 ,2.92.8.2.72.72.62.52.5.2.4.2.3.2.3.2.22.2.2.1.2.1 2.0.2.0.1.9J.9J.8J.8.1.8J.7 J.7 J,7 J,6J.6.1.6 

3 3 ~ ft ft ft ft ft ft ft It It It It ft ft ft It ft ft ~ ft It ~ It It It I+ ft I+ I+ It I+ 3 .;3 3 .;3 3 3 .2.9.2.8.2.7,2.6.2.5.2.5.2.4.2.3.2.3.2.22.2.2.1.2.12.0.2.0.1.9 J.,9 J,9 J,8 J,8 J.8 J,7 .1.7 J,7 J,6 

3 It It ft ft ft It ft ft It ft /t ft /t /t /t /t ft It /t ft ft ~ /t ft ft /t I+ ~ It It ~ /t /t 3 3 .;3 3 3 .;3 ,2.92.8.2.7 ,2.62.62.5.2.42.4.2.32.32.2.2.1;~ .1,2.0,2.02.0.1.9 J,9 J,8 J,8 J.,8 J,7 J ,7 J ,7 

It ft ~ /t It ft It ft ft ft ft ft ~ It 5 5 5 5 5 5 5 5 5 5 ft It ~ ft ft ft ft It ft It It ft 3 3 3 3 .3 2.9.2.8.2.8.2.72.6.2.5.2.5.2.4.2.3.2.3.2.2.2.2.2.1 .2.12.0.2.0J..9 J.,9 J,8 J.,8 J..8 J .8 J.,7 

It ~ ~ /t ~ ~ t1 t1 t1 t1 t1 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 It It tl tl ~ tl It It tl 3 3 3 .3 .3 .2.9.2.8.2.7.2.6.2.6.2.5.2.4.2.4.2.3.2.2.2.2.2.1.2.1.2.0.2.0.2.0.1.9 J,9 .1.8 .1.8 J..8 

/t It t1 It ft ft ft ~ ft 5 5 5 5 5 5 !5 !5 !5 !5 !5 !5 !5 !5 !5 !5 !5 !5 !5 !5 !5 !5 ft It It ft tl It ~ ~ .;3 3 3 3 3 ,2.9,2.8.2.7.2.7Z.6.2.5.2.4.2.4.2.3.2.3.2.2.2.2.2.1.2.1.2.0.2.0J.9 J,9 J,9 J,8 

tl ~ tl " " " " .:; .:; !5 .:; !5 !5 !5 !5 !5 !5 !5 !5 .6 .6 .6 .6 .6 !5 !5 !5 !5 !5 !5 !5 .:; !5 !5 " ft ft " ft tl .3 3 3 3 3 3 ,2.9,2.8.2.7,2.6,2.5.2.5.2.4.2.4.2.3.2.3.2.2.2.1.2.1 .2.1 ,2.0,2.0.1.9 .1.9 

" ~ ~ " " ft !5 .:; .:; !5 .:; !5 !5 .:; .:; .6 .6 .6 .6 .6 .6 .6 .6 .6 .6 .6 .6 .6 .6 .:; !5 .:; !5 .:; .:; " " " ~ " ~ ~ .3 .;3 .;3 .;3 .;3 ,2.9,2.8.2.72.7.2.6.2.5.2.5.2.4.2.3.2.3.2.2.2.2.2.1.2.1.2.0.2.0J..9 

" " ft ~ ~ !5 !5 .:; !5 !5 !5 !5 .:; .6 .6 .6 .6 .6 .6 .6 .6 .6 .6 .6 .6 .6 f> f> f> f> f> f> !5 !5 .:; .:; !5 ~ ~ ~ " tl It .;3 3 3 .;3 3 .2.9,2.9.2.8,2.7,2.6,2.6,2.52.4.2.4,2.3,2.2,2.2.2.1.2.1.2.0 .2.0 

" ~ It ~ !5 !5 !5 .:; !5 !5 !5 f> i> f> f> f> f> f> f> J J ] ] ] ] 7 7 f> f> f> .6 f> f> f> !5 !5 !5 .:; !5 " It " It ft ft .;3 .;3 .3 3 3 ,2.9,2.8,2.7.2.7.2.6.2.5.2.5.2.4,2.3,2.3,2.2,2.2.2.1 .2.1 

" ~ " ft .:; 5 5 5 5 5 .6 .6 .6 .6 f> f> ] ] ] ] J ] J J J J J J J J J f> .6 f, f, f> .:; .:; .:; .:; " " " .s4 " " .;3 .3 3 .3 .3 .3 .2.9.2.8.2.7.2.6.2.5.2.5.2.4.2.3.2.3.2.2.2.2.2.1 
It It It !5 !5 !5 !5 .5 !5 f> f> f> f> f> 7 J 7 J J J B B B B B B B B B B J J J J f> f> f> 5 !5 .5 !5 It ~ It It It It It 3 .3 .3 3 .3 .2.9.2.8.2.7.2.6.2.6.2.5.2.42.4.2.3.2.2.2.2 

It .s4 .s4 5 5 5 !5 .5 i> .6 i> .6 i> J J J J J B B B B B ~ ~ ~ ~ ~ ~ B B B B J J J i> f> f> 5 5 5 5 ~ ~ ~ .s4 .s4 .s4 3 .3 .3 .3 3 .2.9,2.8.2.7.2.7.2.6.2.5.2.4.2.4.2.3.2.2 

It ~ It !5 5 !5 !5 .5 f> .6 .6 f> J 7 J J B B B B ~ ~ ~ ~ ~ J.O .10 .10 JO ~ ~ ~ B B B J J .6 .6 .6 5 5 5 .5 .s4 It It ft ft ft .s4 3 3 .3 .3 .3 .2.92.8.2.7.2.6.2.5.2.4.2.4.2.3 

ft ~ ~ .5 !5 .5 .5 f> f> .6 f> J J J B B B B ~ ~ ~ JO JO JO JO .11 .11 ,U J1 J.1 JO J.O JO ~ ~ B B J J f> f> f> .5 .5 5 !5 It ~ ft It .s4 It .3 3 .3 3 .3 .2.9.2.8.2.7.2.6.2.5.2.4.2.4 

It ~ It .5 .5 5 5 f> f> f> .6 J J J B B ~ ~ ~ .10 JO JO .U l J f> .6 .6 .5 .5 5 5 It It ft It ~ ~ 3 3 .3 3 .3 .2.9.2.8.2.7.2.6.2.5.2.4 

It ~ 5 5 5 5 !5 .6 f> f> J J J B B ~ ~ ~ JO JO J1 J1 J1 12
11 

B B J J f> f> f> 5 5 .5 .5 It It ~ ~ ~ 3 .3 .3 .3 3 .2.8,2.7,2.7.2.6.2.5 

~ ~ .5 .5 5 .5 .5 i> i> .6 J J B B B ~ ~ .10 .U .11 .11 .12 .12 
13 

B J J f> .6 5 .5 .5 .5 It It ~ It .i1 .3 3 .3 .3 ,2.9.2.8.2.7.2.6.2.6 

.s4 ~ It 5 5 5 .5 .6 f> .6 J J B B ~ ~ JO JO J.1 J2 .13 .13 .14 14 B J J .6 .6 !5 5 .5 .5 ~ ft ft ~ ft 3 3 .3 .3 .2.9.2.8.2.7.2.6 

~ ~ .s4 .5 5 !5 !5 .6 f> J J J B B ~ ~ JO J.1 .12 J3 J.4 J.5 .15 
16 

~ B J J i> f> 5 5 .5 .s4 ~ It .s4 ~ .s4 .3 .3 3 .3 2..9.2.8.2.7 

It .s4 ~ 5 5 5 5 f> .6 f> J J B B ~ .10 J.O .11 .12 .13 J.P7 1717 24 20 16 14 12 10 J f> .6 .6 5 .5 5 .s4 .s4 .s4 ~ .s4 .3 .3 3 .3 .2.9.2.8.2.7 

.s4 ~ ~ 5 .5 .5 .5 f> f> f> J J B B ~ JO ,11 .11 .13 .14 J.y
9 9 

f> f> .5 5 .5 5 .s4 .s4 .s4 It .s4 3 3 3 3 ,2.9.2.8 

.s4 ~ ~ ~ .5 !5 .5 .6 .6 f> J J B B ~ J.O J.1 J.2 .13 .14 .lf9 1 BTNC1 f> f> 5 .5 .5 " ~ " .s4 " 3 3 .3 .;3 3 ,2.9 

It .s4 ~ It .5 5 .5 i> i> .6 J J B B ~ .10 .11 .12 .13 .15 .1~0 20 
8 7 f> 5 .5 .5 .5 ~ ~ It ~ ~ 3 3 3 3 2 .9 

It .s4 It It 5 .5 .5 .6 f> .6 J J B B ~ J.O J1 J2 J3 J5 .1~1 21 7 7 J .6 f> .5 5 .5 ~ ~ It ~ ~ 3 3 3 3 3 
.s4 ~ ~ .s4 ~ !5 .5 .5 i> f> J J B B ~ .10 J1 .12 J.3 J5 J~1 21 7 J f> .6 .5 .5 !5 !5 ~ .s4 .s4 ft ~ 3 3 .3 3 

3 " ft " " !5 .5 !5 .6 [, J J B B ~ J.O .11 .12 J.3 .15 .1(9 20 BTNINC 1 
7 

J [, [, .6 5 5 5 ft ~ .s4 ~ " .3 .3 .3 .3 
.3 ~ ft ~ " .5 .5 .5 f> f> [, J B B ~ J.O J.1 J2 J.3 J5 l(9 19 BTNWOB BLACK 7;; J .6 !5 !5 .5 It " It " " " .3 .3 .3 

3 3 " " ~ " .5 .5 .5 f> f> J J B ~ J.O l1 .12 ~415 18 20 THUNDER 7 J .6 .5 .5 .5 .5 ~ " It It " 3 3 3 
3 3 " " It ft .5 .5 .5 f> .6 J ;; B ~ J.O J.1 J2 1 WLP 

7 
f> f> .5 !5 .5 " " " It It .3 .3 .3 

.3 .3 .3 It " It It .:; .5 .6 f> J J B ~ ~ J.O .12 ~~ MINE f> f> .5 !5 .5 It " It It " " .3 .3 

2.93 3 .3 ~ " It .:; .:; .5 .6 .6 J f> f> .5 .5 .5 .5 " It " " " .3 3 
78 9 10 11 12 

,2.8.3 .;3 .3 ft .s4 It ft 5 5 .6 .6 J .6 .6 .6 .5 .5 5 " ft " ~ " 3 3 
7 z. 7 ,2.8.3 .3 .3 ~ It It .5 .5 5 [, f, J .6 .6 5 .5 5 " ~ " ~ ~ .3 3 

,2.5,2.7 ,2.9.3 .3 .3 44 " " .5 5 .6 f> 
7 

J .6 .6 .5 .5 5 5 It " " " " ,3 
.2.4,2.6,2.7 ,2.9.3 .3 " " " It 5 5 f> 

7 
J [, .6 .6 .5 .5 .5 It 44 " It It .3 

6 80'7'7<:<:<:C:::C:::C::: "' ,2.3,2.4,2.6,2.7,2.9.3 3 " It ~ 5 5 6 ., " d ., ., .., oJ oJ oJ It It It It It ., 

,2.2,2.3.2.4.2.6.2.7.2.9.3 3 ~ ~ ! BTWOB2 
8 

B J J .6 f> .6 !5 .5 .5 ~ ~ " " ~ .3 
z.o .2.22..3.2.4.2.6.2.8.3 .3 .3 ~ 4 

8 
B J J f> f> f> .5 .5 .5 It It ft It It It 

B~ 8 
J,9 ,2.0,2.2.2.3,2.4,2.6,2.8.3 .3 3 4 B'V' 8 B J J J .6 f> .:; 5 5 5 It ~ ~ It ~ 

I

J.8 J,9 2.0.2.1 .2.3.2.4.2.6.2.83 3 ~ 
4 4 4 5 6 6 7 8 

B J l f> .6 .6 .5 .5 .5 .5 ft It It It /t 

J.,7 J.8 .1.9 .2.02.1 .2.32.4.2.6.2.83 
3

o 
4

o 
4

o 
4

o 5' 5' 
6

o 1' 8 B 7 J .6 .6 .6 .5 .5 .5 .5 ft /t It It ft 
.1.6 .1.7 J,8 ,1.9 .2.02.1.2.2.2.4.2.62.8.3 .3 It It ft .5 .5 [:, 7 

8 
B J J [:, .6 f> .5 .5 .5 .5 /t It It It It 

8 
J.,5 J,6 J,7 J.,8 J.,9 .2.0 .2.1 .2.2.2.4.2.5,2.7 .3 .3 It ft It .5 [:, 6 B J J [:, .6 f> .5 5 .5 .5 It ~ It It It 
J.,4 J..5 .1.6 J.,7 J..8J.9 z.o .2.1.2.2.2.4.2.5.2.7.2.9.3 It It ft 5 

6 
: 9 8 8

8 
J J J i> h i> .5 .5 .5 .5 It It It It It 

J..4 .1.4 J,5J.6 J.,7J.7J.8 .2.0.2.12.2.2.3.2.5.2.7.2.9.3 ~ It It .5 6 B B J J J .6 [:, .6 .5 .5 .5 .5 It It It It It 

J,3 J,4 J.4J,5 J,6 J,6 J,7 .1.8 .1.9 ,2.1 .2.2,2.3,2.5,2.72.9.3 It It ~ ~ BTSOB 
9 

B B J J f> .6 f> [, .5 .5 5 .5 ~ ~ ~ " " 
J,3 J.,3 J.4 J.4 J,5J.6 J.7 J,7 .1.8 J,9 .2.1 .2.2.2.4.2.5.2.7 3 3 ft 5 5 

9 B J J .6 f> .6 f> .5 .5 .5 .5 It /t It It It , 
J.2 .1.3 J.3 J,4 J.4 J..5 J,6 .1.7.1.8 J.,9 .2.0.2.1 .2.2.2.4.2.6.2.8.3 .3 It .5 5 6 J J J .6 .6 .6 .5 .5 .5 .5 .5 It ~ It It It 

6 J.2 ,}.2 ,}.3 J ,3 .1.4 .1.4 .1.5 J.,6 J,7 J,.8,1.9 2.0,2.1.2.3.2.42.62.83 ~ .5 5 6 J ;; J [, f> [, .5 .5 .5 .:; .5 It ~ ~ It It 
J..l .1.2 J.,2 J,3 J.,3 .1.4 J ,5 J.,5 .1.6 J.,7 J.,8 .1.9 2.0,2.2.2.3.2.5.2.7.2.9.3 .3 It .5 

5 
J J .6 f> [:, [:, .5 .5 !5 .5 It It It It ~ It 

J.,1 J.1 J.,2 J,2 ,1.3,1.3 .1.4.1.5 J,5 J,6 .1.7 J,8 ,1.9 .2.1.2.2,2.3.2.5.2.7.3 .3 " ~ .5 5 8 J J f> f> f> .6 .5 .5 !5 5 It It ~ ~ 44 It 
.1.1 .1.1 .1.2.1.2 .1.2.1.3 J.,4 J..4 J,5 J,6 p l.7 J,8 z.o ,2.1.2.2.2.4.2.6.2.8 .3 .3 ~ ~ 5 5 6 7 8 9 11 12 13 13 13 13 13 12 8 J J .6 f> f> !5 .5 .5 .5 .5 It " " It " It 

J..O .1.1 J.1 .1.2 J.2J.3 J.3 .1.4 .1.4.1.5.1.6 .1.7 .1.8 J,9 ,2.0 ,2.2.2.3.2.5.2.7 .2.9.3 It It I< .5 f> J B ~ JO J1 J1 J2 J2 .12 .12 12 J .6 .6 .6 f> .5 .5 .5 5 !5 It I< It ~ It It 
.0 ,l.O J,1 .1.1 J.,2 J.2.l.3.l.3.l.4J.5J.5J.6J.7 .l.8 J,9 ,2.12.2.2.4,2.6.2.8.3 .3 ~ ~ .5 5 f> J B B ~ J.O JO JO JO .10

11 11 J [:, .6 .6 .6 .5 .5 .5 .5 5 ~ !< It It ~ ~ 
D. 8.0 U .1.1 ,1.1 J..2.l.2 .1.3 .1.4 .1.4 J..5 .1.6 .1.71.8 J.,9 ,2.02..1.2.3.2.5.2.7 .2.9.3 ~ It It .5 5 f> J J B ~ ~ ~ ~ ~ 1 

10 .6 f> .6 f> .5 !5 .5 .5 .5 It It It It It It It 
.3 It It It .5 .5 i> J J B B B B ~ 9 ~ 9 8 8 8 8 7 7 7 7 i> i> i> i> .5 .5 .5 !5 .5 It It It It It It .!4 , 

D. .0 .1.0 .1.1 J..l .1.2 J..2 .1.3 J,3 JA J.,5 .1.6 J,7 P .1.9 .2.0.2.1.2.3.2.4.2.6.2.9.3 .3 ~ It It .5 .5 f> f> J J J B .8 
9 

B B B B B B J l J J J f> f> .6 .5 5 5 5 5 5 ft It It It It It ~ 
.o.9f. a.o .u 1.1 .1.1 .1.2.1.2 J.3 .1.4 .1.41.5 J..6 J.,7J..8 J.9 .2.0.2.2.2.3.2.5.2.7.3 .3 ~ It It .5 .5 .5 i> f> f> 1 ;; 1 J J J 1 l J 1 J ;; i> i> i> i> £> i> .5 5 .5 .5 .5 It ~ " " It t. " " 

.0.9 .0 J,.O J.l J.,1 J.2.l.2 .1.3 .1.3 J.4 J,5 J.,5 J,6 J,7 J.,8 .2.0,2.1.2.2,2.4.2.6.2.8.3 .3 It It ~ 5 5 5 .6 .6 .6 .6 l l J l J l l l l .6 .6 f> f> [:, 6 5 5 5 .5 !5 5 It It ~ ft It It It .3 

.o.9f. a.o u .1..1 J.t 1.2 1.2 J.3 .1.4 JA J..5 J..6 J.7 J,8J..9 2.0.2.2.2.3.2.5.2.7.2.9.3 3 It It It .5 !> !5 .5 i> i> f> i> f> f> i> f> f> f> f> i> [:, f> [:, [:, !> 5 !> .5 .5 5 .5 It It It ~ " t. It 3 
,0.9 9'!.0 J.l .1.1 .1.2 J..2 .1.3.1.3 .1.4 .1.5 J,5 J..6 J.7 J..8 .1.9 2.1.2.2.2.4.2.6.2.7 .2.9.3 .3 ~ It It It 5 5 !i 5 f> .6 .6 .6 .6 f> .6 f> f> [:, f> .6 6 5 5 5 .5 .5 .5 .5 ~ ft It ~ It /t ~ ft .3 

D. ].0 J,.O .1..1 .1.1 .1.2 J,.2 J..3 .1.4 .1.4 .1.5 .1.6 J,7 J.8 .1.9 2.02.12.3.2.42.62.8.;3 .3 3 ft ~ It It .5 !i !i .5 .5 .5 !5 .6 .6 .6 .6 .6 .6 [:, .5 .5 !5 5 .5 .5 !i 5 It It It It It .II .II It It .3 
,0.9 9'J.O .1.1 .1.1 J,2J.2J.3J.3l.4 JA J.,5J,.6 J.,7 J..8 J,9 .2.1.2.2.2.3.2.52..7.2.83 3 3 ~ " ft It ~ .5 .5 .5 .5 .5 .5 .5 .5 .5 .:; !i !i .:; .5 5 !i .5 .5 .5 It It It I+ I+ " It " " It 3 

D. .0 J,O .1.1 J.,1 .1.2 J.,2 .1.3 J.3.l.4J.5 J..6.l.7 .1.7J..9 ,2.0,2.1,2.2,2.4.2.5,2.7,2.8.3 .3 .3 It ~ ~ It It It 5 5 .5 .5 5 5 5 5 5 5 .5 5 !i 5 5 5 ~ It It ~ It /t ~ It It ~ .3 .3 

.o.9 a.o .1.1 .1.1 1.1 .1.2 J..2.1.3 JA J..4 .1.5 J.6 J..7 .1.8 J..9 z.oz.1.2.3.2.42..5Z.7.2.8.3 .3 .3 " ~ 1+ 1t " " 1t .5 5 .5 .5 !i 5 5 !i .:; 5 .5 .5 .5 1+ ~ 1+ t. ~ ~ " " ~ ~ 1t .3 3 
.0.9 .0 J.O l.l l.1 J.,2 J.2.1.3l.3 J..4 .1.5.1.6 .1.6 J,7 1.8 .2.0.2.1.2.2.2.32.42.6.2.7.2.9.3 .3 3 ~ ~ It It It It /t It ~ ft ~ It .5 .5 !> .5 ~ It ~ It ft It It ft ft ft It It It 3 .3 .3 

.o.9f. a.o ,1.1 u u J,2 .1.2 J..3 J.,4 JA J,5 J.G J,7 J,8 .1.9 z.oz.t z.2Z.32.4.2.6.2.72.9.3 3 .3 J 1t 1t " 1t 1t ~ " 1t 1t 1+ 1t 1t 1t It It 1+ t. 1t 1t 1+ " t. ~ It 1+ It " 3 .3 .3 
.0.9 9\l.O .1.1 .1.1 .1.2.1.2.1.3 .1.3 .1.4.1.5 J.,5 .1.6 J.,7 .1.8 .1.9 .2.0.2.1 .2.2,2.3.2.5.2.6.2.72.93 .3 .;3 .3 It ~ It It ~ It ft It It ~ ~ It It It It It It ~ ~ ~ It ft ~ It ~ .3 .3 3 .3 

D. 1.0 l.O J..1 .1.1 J..2 J..2 .1.3 .1.4 J.4 .1.5 .1.6 J,7 J,8J.8 J,9 Z.02.12.2Z.32.52.62.7 2.83 3 3 3 3 ft I+ It It It It It It It I+ It It I+ ~ It It It It I+ ~ I+ It 3 3 .;3 3 3 

.0.9 9\l.O J ,l J.1 .1.2 J..2 J,3 J.3 J.4J,5 J,5 J,6J.7 J,8J.9J..9 .2.02..1.2.2.2.4.2.5.2.6.2.7.2.8.2.9.3 .3 .3 .3 3 .3 It ft ft It It It It ~ ft I+ It It I+ It It It I+ It .3 3 3 3 .3 .3 

.0. .0 J,O J,1 J.,1 J.,2 J.,2 J,3 .1.4 .1.4 J ,5 J,6J.6 J.,7 ,1.8 J.,9 ,2.0,2.12.1 .2.3,2.4,2.5.2.6.2.7,2.8.2.9.3 .3 .3 .3 .3 .3 .3 .3 It It It ~ /t .II I< I+ It It /t I+ It .3 .3 .3 .3 .3 .3 3 .3 

.o.9~. a .o .1.1 .1.1 .1.1 .1.2 J.3 J..3M J.,4 J..5J.6J..7l.7 J.,8J..9 z.oz.1.2.2.2.3.2.4.2.52.62.7.2.8Z.9.2.9.3 3 3 3 3 3 .3 .3 .3 .3 3 .3 .3 3 3 .3 J 3 3 3 3 3 .3 .3 3 .3 .3 

0.96.0 0 J.l J..1 1.2 .1.2 J.3 .1.3 J.4J.4 J..5 J.6J..7 .1.7 .1.8 J.9 .2.02.12.2.2.3Z.4.2.5.2.6.2.6.2.7.2.8.2.93 3 .3 3 .3 .3 .3 3 3 3 .3 3 .3 .3 .3 3 3 .3 .3 .3 .3 3 3 3 3 3 
.0.9 . .1.1 .1.1 .1.2 J,3J.3 J,4 .1.4 J,.5 J,6J,.6 .1.7 J.8J,.8l.9 2.02.1.2.2.2.32.32.4Z.5Z.62.72.8Z.8.2.92.9.3 .3 .3 3 .3 .;3 .3 3 .3 3 3 .3 .3 .3 .3 .3 .3 .3 .3 3 .3 3 Z.9 

. l!il.9\l.O J..1 J.l 1.2.1.2 .1.3 .1.3 J,.4.1.5J.51.6.l.6.l.7 J.8.1.8.1.9 ,2.0.2.1.2.2.2.3.2.3.2.4Z.5.2.6.2.6.2.7.2.8,2.8.2.9.2.9.3 .3 .3 .3 .3 .3 .3 .3 .3 .3 .3 .3 .3 .3 .3 .3 .3 .3 ,2.9.2.9.2.9 

.0.91.0 .1.1 J..1 J.1 J..2J.2J.3 M Ml.5 J,5 .1.6 .1.6 J.71.8 J,8J.9 ,2.02.12.2.2.2Z.3.2.4.2.5.2.5.2.6.2.62.7.2.8.2.8.2.82.9.2.9.2.9.2.93 .3 3 3 .3 3 3 .3 3 3 .3 ,2.9.2.9.2.9,2.8.2.8 

44 Inverness Drive East, Building C 
Englewood, CO 80112 

MAP 12 PROJECT: BLACK THUNDER MINE LNCM 

2622-13 1 J,Jg/m3 N02 SIA CONTOUR 

2018 N02 SIGNIFICANT IMPACT~--DA--TE: --11 1- I~ 
AREA RESULTS (~g/m3) 10112114 o .. • , !-•3r------;j 

MILE MILES MILES MILES 



.;3 .;3 .;3 It It It It It It It It It It It It It It It .;3 3 .;3 3 3 3 3 3 .3 3 .3 .;3 2 .92.82.82.72.62.52.52.42.42.32.22.22.12.12.12.02.0J..9 J..9 J..9 J..8 J..8 J..8 J.,7J.7 J..7 J..6 J.6 ,1.6 .1.5 J.5 J..5 J..5 J.4 

It It It It It It It It It It It It It It It It It It It It It .3 .;3 .3 .;3 .;3 3 3 3.3 .;3 2.92.92.82.72.62.62.52.42.42.32.22.22.22.12.12.02.0J..9J..9J.9J.8J.8J.8J.7J.,7J..7J..6J.6J.6.1.6J.5J.5J.5 

It It It It It It It It It It It It It It It It It It It It It It It It It 3 .3 .3 3 .3 .;3 .3 .;3 2.92.82.72.72.62.52.52.42.32.32.22.22.12.12.02.02.0.1.9 ,1.9 J.8 ,1.8 J.8 J.7 l.7 J..7 J..7 J..6 .1.6 J .6 .1.5 J..5 

It It It It It It It It It It It It It It It It It It It It It It It It It It 41 It 3 .;3 .;3 .3 3 .;3 2.92.72.82.72.62.52.52.42.42.32.22.1 2.12.12.1 2.02.0J..9 J..9 J..9 J..8 J..8 J..8 J.7 J..7 J..7 J..6 J..6 J..6 J..6 
It 41 .II 41 41 It It .II It It It 41 41 .II It It It It .II It It It .II 41 41 It 41 41 41 41 .;3 3 .3 .3 .;3 2.92.92.82.72.62.52.52.42.42.32.32.22.22.12.02.02.02.0.1.9 J..9 .1.8 J..8 J..8 J,7 J..7 J..7 J.,7 J.6 J..6 

41 It 41 41 41 41 41 41 41 41 5 5 5 5 5 5 5 5 41 .II 41 41 41 41 41 .II 41 41 41 41 .II 3 3 3 .3 3 .;3 Z.9,2.82.72.72.62.52.42.42.32.32.22.22.12.12.12.02.0J..9 J.9 ,1.9 J.,8 ,1.8 J,.8 J..7 J..7 .1.7 J..6 
41 41 41 41 41 41 It 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 It 41 41 41 Jl 41 Jl Jl 41 Jl 3 .3 .;3 3 3 2.92.8Z.82.72.62.62.52.42.42.32.32.22.22.12.12.02.0J..9 J.9 J..9 J.8 J.8 J..8 J.,7 J.,7 .1.7 
It 41 .II 41 41 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 Jl It 41 41 41 41 41 41 .3 .3 .3 .3 3 3 2 .92.82.72.62.62.52.42.42.32.32.22.22.12.1 2.12.02.0J..9 J..9 J.,9 J.,8 J..8 J.,8 J..7 
41 1t It 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 41 1t 1t Jl 1t 41 Jl .3 .3 .3 .3 .3 3 2.92.82.72.72.62.52.52.42.42.32.32.22.22.12.1 2.o2.0.1.9 J..9 J..9 J..8 J.8 J..8 
41 5 5 5 5 5 5 5 5 5 5 5 f> f> f> f> f> f> f> f> f> f> 5 5 5 5 5 5 5 5 It 41 It J1 J1 41 41 .3 .3 .3 3 .3 2.92.82.82.72.62.62.52.52.42.32.22.22.22.1 2 .1 2 .02.02.0.1.9 J..9 .1.8 .1.8 

5 5 5 5 5 5 5 5 5 5 f> f> f> f> f> f> f> f> f> f> f> f> f> f> f> f> 5 5 5 5 5 5 Jl 41 41 41 41 41 3 3 3 .3 3 .;3 2.92.82.72.72.62.52.52.42.42.32.22.22.22.12.12.02.01.9 J ,9 J..9 

5 5 5 5 5 5 5 5 f> f> f> f> f> f> f> f> f> l l J f> f> f> f> f> f> f> f> 5 5 5 5 5 41 It 41 Jl Jl 41 41 .3 .3 .3 .;3 3 2.92.82.82.7 2.62.62.52.42.42.32.32.22.22.1 2 .1 2.02.0J.,9 J..9 

5 5 5 5 5 5 f> f> f> f> f> f> f> J J J J J J J J J l J J f> f> f> f> f> 5 5 5 5 41 41 Jl 41 41 41 Jl 3 3 3 3 3 3 2.92.82.72.7.2.62.52.52.42.32.32.22.2.2.12.12.02.02.0 

5 5 5 5 5 f> f> f> f> f> f> J 1 J J J 1 .e .e J .e .e 7 7 7 1 7 J f> f> f> 5 5 5 5 5 41 41 41 1t 41 It It .3 3 3 3 3 2.92.82.82.72.62.52.5.2.42.42.32.2.2.22.12.1 z .o2.o 

5 5 5 5 f> f> f> f> f> f> J J J J J .8 .8 B B B B B B B B B .8 J J J f> f> f> 5 5 5 5 Jl .!4 41 41 .!4 It 41 3 3 .3 3 3 .3 2.92.82.72.62.62.52.42.42.3.2.32.22.22 .12.1 
5 5 5 f> f> f> f> f> J J J J l B B B B ~ ~ ~ ~ ~ ~ ~ ~ ~ B .8 B J J f> f> f> 5 5 5 5 5 It It It 41 It It .3 .3 .3 .3 3 3 2.92.82.72.62.62.52.42.42.32.32.22.22.1 

5 5 f> t> f> f> f> J l l J J B B B B ~ ~ ~ .10 .10 J.O J.O 
10 10 9 

~ B l l f> f> f> 5 5 5 5 It It It It It It It .3 .3 .;3 3 3 2.92.82.72.62.62.52.42.42.32.32.2.2.2 

5 5 f> f> f> f> J J J J J B .8 B ~ ~ ~ J.O J.O .11 .11 J.1 J.2 12 10 1 JO J.O ~ B J J f> f> f> 5 5 5 5 Jl It It It It It It .;3 .;3 .;3 3 3 2.92.82.72.72.62.52.52.42.32.32.2 

5 f> f> f> f> f> J J J l B B B ~ ~ ~ J.O .10 .11 .12 J2 .13 J.3 14 f> f> f> 5 5 5 5 It Jl Jl It It It .;3 .3 3 .3 .3 2.92.82.72.72.62.52.42.42.32.3 

5 f> f> f> f> J J J J B B B ~ ~ ~ J.O .10 .11 .12 .12 .13 J.4 .15 16 l f> f> f> 5 5 5 5 It It Jl It It It 3 .3 3 3 3 2 .92.82.72.62.62.52.42.4.2.3 

5 f> f> f> f> l J J B .8 B ~ ~ ~ J.O JO J.1 J1 J.2 .13 .15 J6 l7 19 J f> t> f> 5 5 5 5 It It It It It It .3 .3 .3 .3 .3 2.92.82.72.72.62.52.42.4 

5 f> f> f> J J J J B B .8 ~ ~ J.O J.O J.O J.1 .12 J3 !4 J6 192 5 ~e 5 5 It It It It It Jl 3 .3 .;3 .3 .;3 2.92.8.2.72.62.6.2.5.2.4 
5 f> f> f> J J J B B B ~ ~ ~ JO JO J.1 J1 J.2 .13 .14 .1~9 fl It It It fl Jl .;3 .3 .;3 .;3 .3 ,2.9,2.8,2.72.62.6.2.5 

5 f> f> f> J J J B B ~ ~ ~ J.O J.O J.1 J.1 .12 J.2 .13 .14 J.~ 1 5 5 It It It It It It 3 .;3 3 .3 3 .2.92.8.2.7.2.62.5 18 6TNWC 

5 f> f> f> l J B B .8 ~ ~ .10 JO .11 J.1 J.2 J.2 J.3 J.3 .14 J.5 18 It It It .!4 .!4 It 3 3 3 3 2.92.82.8.2.72.6 
5 f> f> f> J J B B ~ ~ .10 J.O J1 J.1 .12 .12 .13 J.4 J.4 .15 .1~7 18 

BTNWOB It Jl It Jl .!4 It 3 3 3 3 3 2.92.82.72.6 

5 f> f> f> J J .8 B ~ ~ .10 .11 J1 .12 J.2 .13 .14 .14 .15 .16 .1'~8 18 5 J1 41 It It It 41 3 .3 3 3 .3 .2.92.8.2.7 

5 f> f> f> J J B B ~ J.O J.O J.1 .12 .12 J.3 J.4 .15 J.5 J6 J7 J.a
9 19 5 It It It It It J1 It 3 3 3 3 ,2.9.2.82.8 

5 f> f> f> 7 J B B ~ J.O J.1 J.1 J.2 J.3 J.4 J.5 J.6 J.7 .18 J.9 2~ ~~ BLACK 5 5 41 It 41 41 41 41 .3 .3 .3 .3 3 .2.92.8 

5 5 f> f> l l B B ~ J.O J.1 .12 .13 J.4 J.5 J.6 J7 .18 1921 23 BNI'.R THUNDER 5 41 Jl 41 6'1 41 It 3 .3 3 .3 ,2.9.2.8 
5 5 f> f> J 7 .8 B ~ JO J.1 J.2 J3 J4 .16 J.7 J.8 J.9 19 5 41 It It It 41 41 3 .3 .3 .3 .3 2 .8 

~ ~ ~ : : ~ ~ : : ~~ ~~ ~~ ~! J.5 J.7 J.8 20.21 ~~ MINE ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~.9 
41 5 5 f> f> f> J B ~ .10 .11 .12 .14 1~6 19 21 23 24 5 5 5 41 41 Jl It Jl 41 .3 .3 .3 .3 
41 5 5 5 f> f> J J B ~ .10 J.2 .13 

15 
5 5 5 41 41 41 41 41 41 .3 .3 .3 .3 

41 41 5 5 5 f> f> J B ~ .10 J.1 J.2 15 5 5 5 5 A 41 It 41 41 .3 .3 .3 .3 

It 41 41 5 5 5 f> J l B ~ .10 11 14 
8161' BTWOB

2 
5 5 5 5 It It It It 41 It .3 .3 3 

~ moo 6 
/t 41 Jl 41 5 5 p f> J J .....-----' Bi 16C.1 B WC. P f> 5 5 5 41 41 41 41 /t 41 .3 .3 ,3 

8 9 10 11 6 
,3 41 /t 41 41 5 5 f> P J 7 BT16C2 P f> P 5 5 5 5 41 41 ft ft 41 ,3 ,3 ,3 

.3 3 41 41 41 5 5 5 f> f> 7 ~ f> f> f> 5 5 5 5 41 It It It 41 .3 .3 .;3 

.3 .3 .3 41 It It 5 5 5 f> 6 J f> f> 5 5 5 5 It Jl It 41 It 41 .3 .3 

2 8~ ~ ~ A A A 5 5 ~ 6 
7 

J P f> f> 5 5 5 41 It 41 It It 41 .3 .3 ·~~~~~~ ~6789W~MV 

12.6.2.82.9.3 .3 It 41415 .56 . 6 " 7 " 8 " 9 " 11 " 13" 16" 19 
7 

J .6 .6 f> 5.5 5.5 It It It 4141.3 3 
2.42.62.72.9.;3 .3 41 Jl 41 .5 5 f> J J ~ J.O J2 .14 17 

7 
J f> .6 f> .5 .5 .5 5 41 It 41 It 41 .3 .3 

7 
2.22.42.52.72.93 .3 41 6'1 It 5 5 f> J B ~ J1 J.3 15 J f> f> f> 5 5 5 5 It 41 41 41 41 .3 .3 
2.12.22.32.52.72.8.3 .3 6'1 41 41 5 5 f> J B ~ .11 1418 J f> f> f> 5 5 5 5 Jl 41 41 41 41 .3 3 

.2.0.2.1 2.2.2.3.2.52.62.83 3 It 41 41 5 5 f> J B 1J .1~~ 18 9 
J f> f> f> .5 .5 .5 .5 41 fl Jl Jl 41 41 .3 

J..9 .1.9 .2.0.2.22.32.4.2.6.2.8.3 .3 41 It 41 5 5 f> l B ~1 
• ~: 9 

J f> t> t> 5 5 5 5 41 6'1 It 41 41 Jl .3 
J..8 J.8 .2.0 .2.1 .2.22.3.2.42.6.2.8.3 .3 6'1 6'1 It 5 5 f> J .8

12 
10 13 

9 
J f> .6 f> 5 5 5 5 It It fl 41 6'1 It .3 

J..7 J.8 J.,9 .2.0.2.1.2.22.3.2.5.2.6.2.8.3 .3 fl It It 5 5 .6 ;; B .10 1215 ;; J f> f> f> 5 .5 5 .5 It fl It 41 41 .3 .3 

.1.6 J..7 .1.8 J.9 ,2.0.2.1.2.22.3.2.52.7.2.9.3 .3 41 A It 5 5 f> J .8 J.O 
14 

J J f> t> f> 5 5 5 5 A 41 It It It It .3 
013,1 15 ., ., 5 5 5 5 J.6 J.6 J,7 J..8 J.9 .2.02.1 ,2.2.2.42.5.2.7.2.93 .3 A A .5 5 f> J B "' .. 12 d d f> t> f> It A A 6'1 41 It .3 

J.,5 J..6 J.,6 J.,7 .1.8 J.,9 .2.0 .2.1 .2.32.4.2.62.72.9.3 .3 A 41 5 5 f> J B J. 10 9 J J f> f> f> 5 5 5 5 41 41 41 .!4 .!4 It .3 
J..4 J.5 J,6 J.7 .1.7 J..8 J.,9 .2.0.2.12.32.4.2.6.2.8.3 .3 41 41 41 5 f> f> 7 ~ 9 11 13 16 17 18 19 19 18 17 17 16 15 14 8 J J f> .6 f> 5 5 5 5 .!4 41 It .!4 41 41 .3 

1.4 .1.5 ,1.5 ,1.6 .1.7 J..8 .1.8 J..9 .2.12.2.2.3.2.5.2.7 ,2.9.3 .3 fl .!4 5 5 f> J .8 ~ J.O J.2 .14 J.5 J,6 .16 J.6 16 16 .15 .14 .11 
14 J J f> f> f> .5 5 5 5 It .!4 41 41 41 It .3 

J..3 J.4 J,.5 .1.5 ,1.6 J,7J,8 J..9 .2.0.2.1 2.22.4.2.62.83 .3 41 41 41 5 5 f> J B ~ .10 J2 J.3 J3 J4 .14 .14 J.4 J4 J3 ly 13 J J f> f> f> 5 5 5 5 .!4 J1 41 41 41 41 .3 
J..3 J.4 J,4 J,.5 .1.6 J.6 J,7J..8 J.9 .2.0.2.22.32.52.72.9.3 .3 41 41 J1 5 f> t> J B ~ J.O J.1 J2 J2 J3 J3 J3 J3 J.2 J.l 12 J J f> f> f> 5 5 5 5 .!4 Jl 41 .!4 It .!4 3 
J.3 J.3 J.4 J,.4 J.5 .1.6 J.7 J.8 .1.9 2.02.1.2.22.4.2.5.2.7.3 .3 .!4 .!4 It 5 5 f> f> J B ~ .10 .10 .11 J1 .11 J2 .12 .12 .1\

1 
1
\1 10 10 10 9 9 9 8 8 ;; f> f> f> f> 5 5 .5 5 J1 41 41 41 41 41 3 

J,.2J.3J..3J..4J.5J.,5J.6J,.7 J.8J.92.0.2.12.32.42.6.2.83 .3 41 41 41 5 5 f> f> J .8 ~ ~ JO J.O J.O J.O J.1 J.1 !1 J.O J.O J.O J.O ~ ~ ~ B B J f> f> f> f> 5 5 5 5 It 41 41 41 41 41 3 

J..2J.3J..3J..4J.,4J.,5J..6.1.7J..7J.8.t.9.2.1.2.22.4.2.5.2.72.9.3 .3 It 41 55 5 f> f> J B B ~ ~ ~ ~ JO J.O J.O JO J.O ~ ~ ~ ~ B .8 .8 J J J J f> f> f> f> 55 55 41 41 41 41 41 41 .3 

J..2J.2J..3J..3J..4J,5J.5J.6 J.7 J..8.1.9Z.02.12.3.2.4.2.6.2.8.3 .3 41 41 41 !i .5 5 f> f> J J B .8 .8 ~ ~ ~ ~ ~ ~ ~ ~ S .8 B B B J J J f> f> f> f> 5 5 5 5 5 41 41 41 41 41 41 .3 

J.,2J.2J.3J..3.1.4J.4J..5J..6.1.6J..7 J.,8J.,92.02.2.2.32.52.7.2.9.3 3 .!4 41 41 .5 5 !i f> f> J J J B B B .8 .8 B .8 B .8 B B B J ;; J J J 6 ,6 f> f> 5 5 5 5 .5 41 41 fl fl 41 fl .3 
.1.1 J.,2J.2J..3J..3J..4.1.5J..5J..6J..7 J,8J..92.02.12.22.42.62.7.2.9.3 .3 41 41 ~ 5 5 5 f> f> J ;; J J ;; B B B B B B .8 J J J J J J f> f> 6 f> f> .5 5 5 5 5 41 41 ~ 41 41 It 3 
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APPENDIX 1 

PRB Coal Mine Permitting Guidance 



TO: 

WYOMING DEPARTMENT OF ENVIRONMENTAL QUALITY 
AIR QUALITY DIVISION 

Memorandum 

Powder River Basin Coal Mine Operators 

THROUGH: David A. Finley, Administrator, Air Quality Division 

FROM: Bernie Dailey, NSR Program Manager, Air Quality Division 

DATE: February 27, 2006 

RE: PRB Coal Mine Permitting Guidance 

The following guidance is offered for preparation of permit applications for coal mines in the Powder 
River Basin (PRB). This memo is to provide applicants guidance with respect to the Division's permit 
application expectations due to increased particulate levels and on going development in the PRB. The 
information required per this guidance is in addition to the information that has been submitted with 
previous permit applications. Permit applications for revisions to the existing mines or for new mines in 
the PRB must address the following items: 

Dispersion Modeling: 

-+ 

-+ 

-+ 

-+ 

-+ 

-+ 

-+ 

-+ 

A modeling analysis is required for annual PM10 and NOx with the following considerations: 

ISCL T3 model required. The use of ISCL T3 for surface mining applications has previously been 
negotiated and approved by EPA, and therefore meets grand fathering provisions . 

Meteorological data in the form of a joint frequency distribution (JFD) will be provided by the 
Division for each group of mines. 

PM10 and NOx modeling analyses will include neighboring/regional sources. 

PM10 modeling analysis will consider model receptors on the LNCM border. 

NOx modeling analysis will consider model receptors on the LNCM border, as well as a general 
receptor grid, based on applicant's s ignificance area. 

A NOx s ignificance analysis shall be submitted, which includes emissions from NOx sources at 
the mine, including the railloop(s), to develop the 1 microgram/cubic meter (f.!g/m3

) annual NOx 
isopleth using a 500-meter resolution (receptor spacing). The receptors which fall inside the one 
(1) f.lg/m3 isopleth constitute the general receptor grid. 

Utilize the "Mine A/Mine B" policy for reporting annual PM10 and annual NOx impacts. 

Provide a listing of the concentrations from each group of mines; identify the receptors where the 
maximum Mine A/Mine B impacts occur in the concentration plots. 
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-+ Submission of a table of point, area, and volume sources for each mine that was included in the 
modeling analysis. Related information shall include: 

-+ Emission rates for each modeled pollutant in gram/sec and ton/year quantities. 
-+ Source locations in Universal Transverse Mercator (UTM) coordinates, including UTM 

Zone, UTM (X), UTM (Y), Datum (i.e., NAD27, NAD83 , ... )and Base Elevation. 
-+ Source release parameters for all operational scenarios in the permit application: 

-+ 
-+ 

• 
• 
• 
• 

• 
• 
• 
• 
• 
• 

For Modeled Point Sources: 
Source ID Used in Modeling Analysis 
Stack Emission Rate 

Stack Release Height 
Stack Exhaust Temperature 
Stack Release Velocity 
Stack Exit (Inner) Diameter 

For Modeled Area and Volume Sources: 
Source ID Used in Modeling Analysis 
Area or Volume Source Emission Rate 
Source Release Height 
Length of Haul Road segments 
Initial Lateral Dimension (sigma-y) * 
Initial Vertical Dimension (sigma-z) * 

Note: The applicant shall include a plot of sources being modeled, including rail loops, haul roads, and mainline ra il segments. 

Emission Inventories: 

-+ The PM10 inventory will basically remain as has been previously done. The only revision should 
be to include dozer and water truck emissions in all inventories. If an emission factor for an 
activity is not available in the Wyoming emission factors, utilize AP-42 factors. 

-+ The NOx inventory for surrounding mines, mainline railroads, highways, urban sources (towns), 
and point sources will be obtained from the 2000 NE Wyom ing Inventory Database (Excel 
format). The NOx source inventory is through 5/ 1/01 , and the emissions included in the 
spreadsheet under NAAQS 2000 should be utilized for additional sources. Due to the rapid Coal 
bed Methane (CBM) development in the PRB, applicants will be required to contact the Division 
for a current CBM NOx emissions inventory. The NAAQS 2000 emissions inventory represents 
potentia l emissions for the mines and point sources, and actual emissions for the mainline rail , 
rail loop, highway and urban sources. 

-+ The Wyoming Ambient Air Quality Standards (W AAQS) modeling analysis for NOx will include 
emissions due to blasting and diesel-fired mobile sources. Initially, the NOx emiss ions data for 
modeling these sources will be based on the NAAQS 2000 inventory database. As new coal mine 
permits are issued by the Division, applicants will be required to contact the Division to obtain 
the most current permit for neighboring mines to supplement the emissions inventory contained 
in the NAAQS 2000 database. 
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-+ Initially, the NO, emissions from each neighboring mine's rail loop(s) shall be modeled based on 
the NAAQS 2000 inventory. NO, emissions from the permit applicant's railloop(s) shall be 
scaled to the permitted or proposed coal production rate based on the worst-case year(s) to be 
modeled. Applicants must provide the scaling ratios used in calculating the rail loop emissions. 

-+ After a neighboring mine acquires a new permit that modifies the NO, emissions from their rail 
loops, subsequent applicants will be required to incorporate this new information in their 
modeling analysis, thereby superseding the rail loop emissions provided in the NAAQS 2000 
inventory. 

-+ Regional sources to include in the NO, modeling analysis will be determined using the 
rectangular source inventory areas, attached as Figure 1; the UTM coordinates for each of the 
three rectangular areas are also attached. The NO, inventory can be searched by UTM 
coordinates to determine the highway, mainline rail, and urban area sources to be incorporated 
into the modeling analyses. Applicants are required to contact the Division for a current point 
source emissions inventory. 

-+ The NOx emissions from all regional power plants (Neil Simpson I and II, Neil Simpson turbines, 
WYGEN land 2, Two Elk Unit 1, and Wyodak) must be included in the NOx modeling for any 
of the three rectangular source inventory areas. 

-+ All permit applications shall contain the annual inventory parameters for NO, emission 
estimation and the NOx emissions estimates for the life of mine of the mine considered in the 
application. 

-+ For modifications to existing mines, the permit application should contain an actual NO, 
inventory for the mine considered in the application based on the previous calender year. 

-+ The applicant shall submit a complete inventory of diesel- or gas-fired generators that are utilized 
within the mine seeking a permit. The inventory shall include: make, model, size of the 
generator, annual hours of operation, and type of service that the diesel- or gas-fired generator is 
employed, (i.e., light plants, water pumps, etc.). NO, , PMIO, and so2 emissions from diesel- or 
gas-fired generators shall be quantified. 

-+ Contact the Air Quality Division for specific guidance on modeling PM10 emissions from diesel
fired combustion sources. 

-+ The applicant shall provide the basis for emissions data for each mine represented in the 
modeling analyses, (i.e., Powder River Coal Co. - Rawhide Mine; Permit MD-703, July 2002). 

PM10 Back2round Concentration: 

-+ Given the ongoing development in the Powder River Basin (PRB), coal mine applicants will need 
to submit and justify a background PM10 concentration with each permit application. 
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Short-Term Particulate Standards: 

-+ A discussion of ambient air quality monitoring data from the applicant's mine is to be included. 
This discussion shall include a summary of the data for the previous three (3) years, along with 
accompanying coal and overburden production statistics. A map showing current locations of 
ambient and meteorological monitoring sites in relation to pit areas, disturbed acreage, 
overburden spoils, haul roads, the current LNCM boundary, and proposed LNCM boundary (as 
applicable) are to be included. 

-+ The application should contain a discussion of ambient air quality monitoring data from the 
designated group of neighboring mines for the previous three years. A demonstration shall be 
provided to show that modifications to the applicant's mining operations will not cause or 
contribute to ambient violations at neighboring mine's monitoring sites. 

-+ Historical ambient monitored PM10 concentrations can be acquired from the AIRS database. If 
current monitored data is required, or additional monitored data is required that is not in the AIRS 
database, the applicant should contact Judy Shamley in the Sheridan field office for additional 
ambient monitored data. 

Equipment Description: 

-+ The application should contain the following equ ipment descriptions: 
• A complete list of all major mining equipment, including size, that are utilized by the 

mine at current production rates. A list of the additional equipment necessary to meet the 
increased or modified permit levels, including size, is required. 

• The number and size of water trucks in use for current production levels, and the 
frequency that water or dust suppressant controls are applied to the haul roads. Discuss 
nonnal operating procedures for water trucks (e.g., the mine has a fleet of 5 water trucks, 
but they only operate 3 and the remaining 2 are backup equipment). Future plans for 
additional water trucks as part of any production increase should be addressed. 

Open Acreage: 

-+ The application must include a discussion of the land status for the current year and for the years 
modeled. In the discussion, include a table that summarizes disturbed acreage as follows: 

• Topsoil stripping (include areas stripped for sediment control and diversions) 
• Topsoil piles - assume piles from previous year and current year as disturbed 
• Reclaimed areas- assume previous and current year reclamation as disturbed acreage 
• Overburden stockpile areas 
• Mine facility areas (excluding buildings and treated areas) 
• All roads in the mine permit area 
• Active coal pit areas 

-+ Maps are to be submitted that delineate the various disturbance areas; the size of the areas should 
be noted on the maps. (Areas listed in disturbed acreage table should be included on the maps). 
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BACT: 

... The application must address the BACT requirements of Chapter 6, Section 2(c)(v). The 
application shall include a discussion of all dust mitigation measures currently employed at the 
mine with justification that the measures comply with the BACT requirements of the regulations. 
Future plans for any additional control strategies or revisions to control strategies, as part of any 
production increase or mine plan change, should be detailed. 

... The application must include a discussion of the dust control program for the previous three years 
as well as the current dust control program. The discussion should include the amount of water 
and chemical dust suppressant applied to treated roads, active work areas, stockpiles, or open 
acreage. The application should contain a description of the chemical dust suppressant used and 
the manufacturer's description of recommended application rates. Also, a summary of the total 
length of roads watered and total length of roads treated with chemical dust suppressants for the 
previous three years shall be included. A map(s) is to be included that details which roads or 
areas were watered and which roads or areas were treated with chemicals for the current year. 
Future plans for any additional control strategies, as part of any production increase or mine plan 
change, should be detailed. 

... The application should address BACT measures to be employed on open acreage. Reclamation 
procedures and reclamation rates should be addressed. Potential controls from temporary 
reclamation or treatment of open areas should be addressed. Future plans for any additional 
control strategies, as part of any production increase or mine plan change, should be detailed. 

... The application must summarize the dust control measures utilized at the coal preparation plant. 
Any modifications or new coal preparation facilities will require a demonstration that proposed 
controls represent BACT. Include documentation that emission sources in the prep plant are 
compliant with existing permit conditions such as stack tests, opacity observations, etc. 

Miscellaneous: 

... Submission of an action plan for those mines that have continuous monitors shall be included. 
The plan should include strategies to follow in case of high readings. The plan shall consider 
mitigation practices established to go into effect, if hourly monitored concentrations are greater 
than X f.1. g/m3 or the 24-hr avg. is greater than Y j.i.g/m3

, for example. 

... The applicant shall submit a map which identifies the locations of ambient and meteorological 
monitors at the mine seeking a permit; the coordinate locations of the monitors should also be 
provided, and referenced using UTM and/or latitude/longitude coordinates. Changes in monitor 
locations shall be provided in future permit applications. 

... Submission of a mitigation plan dealing with coal fires shall be included. The plan shall include 
notification and record keeping regarding fires, (i.e., the duration of the fire, when the fire started 
and how long it took to extinguish it, and what actions were taken to suppress the fire. 
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References: 

1 SUMMARY OF PUBLIC COMMENTS AND EPA RESPONSES - 7TH CONFERENCE ON AIR QUALITY MODELING, 

JUNE 28- 29, 2000; Docket A-99-05, Item V.C-01 (http://www.epa.gov/scramOO 1/guidance/guide/respo nse.pdf) 
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Black Thunder PMu1 Emission Calculalions 

North Pit 

Mming PM10 Emisston Factor Control Unc:ootrollcd PM,. ~== Operations Panunetcrs by Year Controlled PM10 Emissioos (tons/)T) 
Opcrauon Equations Factor,-. EmJ&siOO Factor Un1t! 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 

Coal Removal 1 0 003 • 0.70 • 0 31blton 0 001 lblton ton/~T 38,352,223 44.076,597 43,036.317 50,551,300 27,399,678 0 0 0 0 0 0 0 0 0 0 0 0 12.08 13 88 13 56 15J2 8.63 000 000 000 000 0.00 000 000 000 000 000 000 000 
OB Rcmo•ol (TIS)' 0.02 • 0.15 • 0.31bltoo 0 0045 lblton yd1/)T 64.073,144 12,581,587 74.652,419 116,510,680 64,632,500 0 0 0 0 0 0 0 0 0 0 0 0 250 85 284 16 292.26 456.14 253().1 000 000 000 000 000 0.00 0.00 000 0.00 0.00 0.00 000 
OB Rcmo•ol (draghnc)1 0 04 • 0.75 • 0.3 lb/yd1 0.009 lbi)-d1 ytif}T 68,828,929 67,280,639 69,391,173 63,899.223 39.787.169 0 0 0 0 0 0 0 0 0 0 0 0 309 73 302.76 312.26 28755 179.04 000 0.00 000 000 000 0.00 0.00 0.00 0.00 0.00 000 000 
Scrapcn' 32 • c • 0.3 lblbr 50 6970 11>111r hr/)T 5,605 6.442 6.290 7,388 4,004 0 0 0 0 0 0 0 0 0 0 0 0 9.77 11.22 1096 IH7 6.98 0.00 000 0.00 000 000 000 0.00 0.00 0.00 0.00 000 000 
OBBiastm&1 50 • 0.75 • 0.31blblast II 250 lblbl•st blu~T 303 314 322 378 225 0 0 0 0 0 0 0 0 0 0 0 0 1.70 1.77 1.81 2.13 1.27 000 000 000 000 0.00 000 0.00 0.00 0.00 0 .00 000 000 
Coal Blastmg1 35 • 0. 75 • 0.3 lblblast 1.815 lb/blast blASts/)T 274 315 307 361 196 0 0 0 0 0 0 0 0 0 0 0 0 1.08 1.24 121 112 0.71 000 000 000 000 000 0.00 0.00 0.00 0.00 0.00 000 000 
OB Haul ROids1 0 81 ' s • (S/30)1 

• C • 0.621 • 0.3 lb/VM1 60 0588 lb/VM1 VM1/)T 1.1 11.601 1,260,711 l.l97.702 2.011,337 1.109.947 0 0 0 0 0 0 0 0 0 0 0 0 130 71 148.24 IS2.S9 23651 130.52 0.00 000 000 000 000 0.00 0.00 0.00 0.00 0.00 000 000 
Cool Haul ROids1 0 81 ' s • (S/30)1 

' C • 0.621 ' 0.31b/VM1 60 I 045 lb/VM1 VM1i)T 863,374 1,044,067 1.065.071 1.302,777 735.318 0 0 0 0 0 0 0 0 0 0 0 0 18048 218 26 222.65 272 34 153.71 0.00 000 000 000 000 0.00 0.00 0.00 0.00 000 000 000 
Coal Dwnpmg' 0 017 ' 0.75 • 0 31bltoo 85 0.004 lblton ton/)T 38.352,223 44,076,597 43,036,317 so..ss 1,300 27.399,678 0 0 0 0 0 0 0 0 0 0 0 0 II 00 12.64 12 35 14.JO 786 0.00 000 000 000 000 0.00 0.00 0.00 000 000 000 0.00 
Do=&. Loaders oo OB' 1.0 • s15/M1

_. "' 0.75 .. C lbJhr 0.547 11>111r hr/)T 72,044 77.632 79,450 107.039 66.054 0 0 0 0 0 0 0 0 0 0 0 0 1969 21 21 21.71 29.15 18.05 0.00 000 000 0,00 000 0.00 0.00 0.00 0.00 000 000 0.00 
Doz.as &. Loaders oo Coal' 18 6 • S1J/MI_. .. 0.75 "' ( JbA\r 9.626 11>111r hr/)T 12,010 13,803 13.477 15,831 8,580 0 0 0 0 0 0 0 0 0 0 0 0 5180 66.43 64 86 76.19 41.30 0.00 000 0.00 000 000 0.00 0.00 0.00 0.00 000 000 0.00 
Graders' 32 • c ' 0.3 lbihr 50 6.970 lbihr hr/)T 27,231 31,913 32.81 2 46,647 26,061 0 0 0 0 0 0 0 0 0 0 0 0 4745 55.61 57. 17 IUS 45.41 0.00 0.00 000 0.00 000 000 0.00 0.00 000 0.00 0.00 0.00 
Water Trucks1 0 8 I ' s ' (S/30)1 

• C • 0.621 • 0.3 lb/VM1 50 0.261 lbNM1 VMT/)T 104.736 122,743 126,201 179,412 100,236 0 0 0 0 0 0 0 0 0 0 0 0 6 84 8.02 8.24 11.72 6.55 0.00 0.00 0.00 000 0.00 000 0.00 0.00 0.00 0.00 0 00 0.00 
Wind Erosion, untreated ocres1 0.25 • 0.3 ton/acre/year 0.075 ton/acre/year OGres 2.644 2.783 2.923 2,878 2,878 2,878 2.878 2,878 1.939 929 0 0 0 0 0 0 0 198.27 208.73 219.19 215.82 215.82 215.82 215.82 215.82 145.45 69.67 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Wind Erosion, trct~led n<:rcs1 

0.05 • 0.3 ton/acre/year 0.0 15 ton/acre/ycnr acres 294 309 325 320 320 320 320 320 215 103 0 0 0 0 0 0 0 4.41 4.64 4.87 4.SO 4.80 4.80 4.80 4.80 3.23 1.55 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
1141.86 1358.82 I 395.71 1718.44 1073.73 22D.62 220,62 220,62 148.68 71.22 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Northwest Pit 

Mining PM 1 ~:~ Emission Factor Control Unoontrollcd PM10 

l l!pCr' 10<\S 
Parllllleter Operations Parameters by Year Controlled PM 10 Em1ss•ons (tons/)T) 

Opcrauon Equations Factor % Emiss1on Foetor Umts 2015 2016 2017 20 18 20 19 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2015 20 16 2017 2018 2019 2020 202 1 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 
Coal Rem0\'111 0.003 • 0.70 • 0.31bitoo 0.001 lblton ton/)T 43.604,929 39,348.198 43,533,736 38,744,823 46.493,528 56,551.913 54,373.213 55,642.602 46.212.509 36.314.508 0 0 0 0 0 0 0 13 74 12.39 13.71 12.20 14 65 17 82 17. 13 17 53 14 56 1144 0.00 0.00 0.00 0.00 0.00 0.00 000 
OB Remo•·al (T/S)1 0.02 • o. 75 • 0.3 lb/1on 00045 lblton yd'/)T 73,786,199 71 ,649,374 82,864.102 72,827,346 98,544.488 119,515,756 70.294,067 78,266.839 64.186.469 57.018.586 0 0 0 0 0 0 0 288 87 280.51 324.41 285. 12 385.80 467.90 275 20 30641 251 29 223 23 0.00 0.00 0.00 0.00 000 0.00 0.00 
OB Remo\11 (draghne)1 0 ().1 • 0.15 • 0.3 1biyd' 0.009 lbl)·d' yd'/)T 57,382.142 55,420,310 53,475.125 49,193,3().1 69,853.808 83.139,756 86,345,750 89,044,394 88,812,685 54.949,175 0 0 0 0 0 0 0 258 22 249 39 240.64 221 J7 314.34 374 13 388 56 40070 399 66 247 27 000 0.00 0.00 0.00 000 000 0.00 
Serapm:1 32 ' ('031blhr so 6.970 11>111r lw/)T 6.373 5,751 6,362 5,663 6,795 8,266 7,947 8,132 6.754 5,307 0 0 0 0 0 0 0 II 10 1002 11.09 987 11.84 1440 13.85 14 17 11.77 9 25 000 0.00 0.00 0.00 000 0 .00 0.00 
OB Blasuns' SO • 0.75 • 0.3 1blblast II 250 lblblost bJasls/)T 280 270 301 273 356 421 353 373 319 246 0 0 0 0 0 0 0 1.58 1.52 1.70 1.54 2.00 2.40 1.99 2 10 1.79 I 39 000 0.00 0.00 000 0.00 0.00 000 
Coal Blasung1 35 • 0.15 • 0 Jib/blast 7 875 lblblast bi~T 311 281 311 271 332 404 388 397 330 259 0 0 0 0 0 0 0 1.23 Ill 1.22 109 1.31 I 59 I 53 I 56 1 30 1.02 000 0.00 0.00 0.00 000 0.00 000 
OB Haul Roads1 0 81 • s • (S/30)1 

• C • 0.621 • 0.3 lb/VM1 60 0588 lb/VMT VMTI>T 1,279.639 1,241,010 1,436,869 1.263,264 1.696.291 2,063,896 1,226.293 1,364.232 1, 129.680 996.814 0 0 0 0 0 0 0 15047 145.93 168 96 148.54 199.46 242.69 144 20 16042 132 84 117 21 000 0.00 0.00 000 000 000 000 
Coal Haul Roads' 0 81 • s • (S/30)1 

• C • 0.621 • 0.31b/VM1 60 1.045 lb/VMT VMT~T 551,412 550,426 664.365 640,612 859,180 1.112,536 1,144,739 1,244,316 1,086,705 1.067.199 0 0 0 0 0 0 0 liS 28 115.06 138.88 133.92 179.61 232.57 239.30 260 12 227 17 223.09 0.00 0.00 0.00 000 000 0.00 0.00 
Coal Oumpmg1 0.017 • 0.75 • O.J ibltoo 85 0.004 lbltoo ton/~T 43,604,929 39,348,198 43,533.736 38,744.823 46,493,528 56.557,923 54.373,213 55,642,602 46,2 12,509 36.314,508 0 0 0 0 0 0 0 12.51 I I 29 12 49 11.11 13.34 16.23 15 60 15 96 13.26 1042 0.00 0.00 0.00 0.00 0,00 0.00 000 
Dol.cr5 & Loaders on OB' 10 "' .su1M1" • 0.75 • C lblhr 0547 11>111r hr/)T 75,653 73,654 81.798 74,014 95.303 112,605 79,508 85.535 74,722 63.722 0 0 0 0 0 0 0 2067 20.13 22 35 20.23 2604 30.77 21 73 23 37 20.42 17.41 000 0.00 0.00 0.00 0.00 000 000 
Do= & Loaders on Coal' 18.6 • s1 ' IM1 .. • 0. 75 • C lblbr 9 626 11>111r hr/)T 13,655 12,322 13.633 12.133 14,560 17,712 17,027 17,425 14,472 11.372 0 0 0 0 0 0 0 6S 72 59 30 65.61 58.39 70.07 85.24 81.95 83 86 6965 54.73 0.00 0.00 000 0.00 0.00 0.00 000 
Groden' 32 • c '0.3 lb!hr so 6.970 11>111r hr/~T 25,905 25,437 29.842 27.035 36,419 45,258 33,279 36,690 31.146 28,41 1 0 0 0 0 0 0 0 45 14 44.32 52.00 47.11 6346 78 86 5199 63.93 54.27 49.51 0.00 0.00 000 0.00 0.00 000 000 
Water Trucks1 0 81 • s • (S/30)1

' C • 0.62T ' 0.31b/VMT so 0.261 lb/VMT VMTI~T 99,636 97,834 114,778 103.983 140,073 174,069 127,997 141,1 15 119.791 109,273 0 0 0 0 0 0 0 6 51 6 39 7.50 6.79 9.15 11 .37 8.36 9 22 7,83 7. 14 0.00 0.00 0.00 0.00 0.00 000 000 
Wind Eros10n. Wltreated ocres1 0 25 • 0.3 ton/ocre/)~or 0.075 ton/aere/)~ar acres 1,5 12 1,632 1.752 1,872 1,992 2,112 2,232 2,352 2.313 2,313 2,313 2.3 13 1,578 844 109 0 0 113 40 122 40 131.39 140.39 149.39 158.39 167.38 176.38 17348 173.48 173.48 173.48 118.38 63.28 8. 18 000 000 
Wind Erosion, tre~ucd oc:res1 

0.05 • 0.3 ton/acrc:lyear 0.015 tonlacrei)'CDr acre> 168 181 195 208 221 235 248 261 257 257 257 257 175 94 12 0 0 2 52 212 292 3. 12 3.32 3.52 3.72 3.92 3 86 3 86 3.86 3.86 2.63 1.41 0.18 000 0.00 
11 06.95 1082.48 1194.87 1100.79 1443.78 1737.88 1438.47 1539.66 1383.13 11 50.44 177.33 177.33 121.01 64.69 8.36 0.00 0.00 

West Pit 
vperaiiOtlS 

Mining PM10 Emission Factor Control Uncontrolled PM10 Parameter Operations P<~ru.mctcrs by Year Controlled PM10 Em1 ssions {tons/~T) 
Operat1on EquatJons Factor Yo Emission Foetor Umts 2015 2016 2017 20 18 20 19 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 203 1 2015 20 16 2017 2018 2019 2020 202 1 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 

Cool Removal 1 0 .003 • 0.70 • 0.3 lb/ton 0.00 I lb/100 lOW\T 57,785.815 50.800.795 54.051.842 51.397.668 60.785.745 71.323.818 67.244.730 68.974,926 66,604.309 69 746110 62017RM IIIIUUl(J 0 0 0 0 0 18 20 16.00 17.03 16.19 19.15 22.47 21 18 21 73 2098 21.97 19.54 0 .35 0.00 0.00 0.00 000 000 
OB Rco1010l (TIS)' 0.02 • 0.75 • 0.3 lblton 00045 lb/1on yd'i)T 134,562,214 157,372.161 174,596.180 165,165,329 135,502.401 183,573,119 170,367,191 183,687,149 189,453.268 188,871,859 165.390,650 33,567 0 0 0 0 0 526 81 616. 11 683.54 646.62 530.49 718.69 666.99 719.14 741 71 73943 647.50 0 .13 0.00 0.00 0 .00 000 0.00 
OB Removal (draghnc)1 0().1 ' 0.75 . 031b/)d' 0.009 lbl)·d1 ~d1/)T 63,842.448 63,947,395 65,9 17.687 62.679,040 82.554.418 98,256.015 102,045,182 104,960,550 104,960,434 108,369,927 93,646,210 0 0 0 0 0 0 287 29 287 76 296.63 282.:>6 371.49 442. 15 459 20 472 32 472.32 487 66 421.41 0 .00 0.00 0.00 000 0.00 0.00 
Scrapers' 32 . c '0311>111r 50 6.970 11>111r hr/)T 8,445 7.424 7.900 7,5 12 8.884 10,424 9,828 10,081 9,134 10.193 9,064 164 0 0 0 0 0 14 72 12.94 13.76 13.09 15.48 18.16 17.12 17 57 16.96 17.76 15 79 0 28 0.00 000 0.00 000 0.00 
OB Blasting' 50 • 0.15 • 0.31blblast II .250 lblblaSI bi~T 368 406 441 425 423 531 519 546 SS6 559 493 0 0 0 0 0 0 2.07 2 28 2.48 2J9 2.38 3.02 292 307 3 12 3. 14 2.77 0.00 0.00 0.00 000 000 0.00 
Coal Blosung1 35 • 0.75 • 0.3 lblblast 7 875 lblblasl bi~T 413 363 386 367 434 509 480 493 476 498 443 8 0 0 0 0 0 I 63 I 43 1.52 I \5 I 71 2.01 1.89 194 I 87 1.96 1.74 0,03 0.00 000 0.00 000 000 
OB Haul Roads' 0 81 • s • (S/30)1 

• C • 0.621 ' 0.31b/VM1 60 0.588 lb/VMT VM1/)T 2,315,342 2,695,753 2.995.681 2.834.148 2.329,821 3,156,976 2,917,891 3,149,907 3.275,087 3.259.091 2.867,288 1,490 0 0 0 0 0 272 25 31699 352 25 333.26 273.96 371 22 343 II 37039 385. 11 383 23 337. 16 0.18 0.00 000 000 0.00 000 
Coalltlul Roads' 081 • s ' (S/30)1 

• C • 0621 • 031b/VM1 60 1045 lb/VMT VMT~T 1,148,154 1.074,172 1,195.932 1,188.689 1.460,701 1,771,030 1.727,469 1,824,443 1,810,948 1,890,738 1.6.10,501 27.372 0 0 0 0 0 24001 224.55 250.00 24849 305.35 37022 361 12 381 39 378 57 395.25 345.03 5.12 000 0.00 0.00 000 0.00 
Coal Dumptna• 0.017 • 0.15 • O.Jibltoo 85 0.004 lbltoo loo/)T 57,785,815 50.800,795 54.05 1.842 51.397.668 60.785.745 71,323,818 67.244,730 6&,974 ,926 66,604,309 69,746,350 62,017,866 1,1 18,889 0 0 0 0 0 1658 14.51 IS.SI 14.74 17 44 2046 1929 1979 19 11 2001 1779 0.32 0.00 000 000 000 0 .00 
Do= & Loaders on OB' 1.0 • s1 siM1

" • 0.75 • C lb1hr 0.547 11>111r lv/yr 115,477 131.062 143.435 137.270 122,055 157,932 149.294 158.882 162.830 162.893 144.320 27 0 0 0 0 0 31.56 35 81 3920 37.51 33 35 43 16 40.80 4342 44 so 44.51 3944 0.01 000 0.00 0.00 0.00 000 
Do1.cn & Loaders oo Coal' 186 * s1 s/}..11 

... • 0.75 • Clbnv 9 626 11>111r ht/)T 18,096 15,909 16.927 16,096 19.036 22,336 21,058 21,600 20.858 21.842 19,421 350 0 0 0 0 0 8709 76 57 81.47 77.46 9161 107 50 101 3S 103 96 100 38 lOS 12 93.47 1.69 0.00 000 000 000 000 
Groden' 32 • c ' 0.3 lblhr 50 6,970 11>111r hr/)T 48,722 53,733 59,833 57,489 53.637 70.125 66,169 70,974 12,711 72,645 62,544 295 0 0 0 0 0 84 90 93 63 10-126 100.17 9346 12219 115.30 12367 126 70 12658 108.98 0.51 0.00 000 0.00 000 000 
WaterTrucks1 0 81 • s • (S/30)' • C • 0.621 ' 0.3 lb/VM1 50 0261 lbNMT VMT/~T 187,391 206.667 230,129 221,112 206.291 269,712 254.495 272,977 279.656 219,405 240,SSS 1.134 0 0 0 0 0 12 24 13.50 15 03 14.44 13 48 17 62 16.63 17 83 18 27 18 25 15.71 0.07 000 0.00 0.00 0.00 000 
Wind Erosion, untreated aaes1 0.25 • 0.3 1on/ocre/)~ar 0.075 1on/ocre/)~ar acres 2,639 2.764 2,890 3,015 3.141 3,266 3.392 3,518 3,495 3,491 3.491 3,491 3,491 3,491 3.127 2.398 1,669 197.90 207.32 216 73 226.15 235.56 244 98 254 40 26381 262.16 261 82 26182 261.82 261 82 261.82 234 49 179.83 125 16 
Wind Erosion, trcolcd acres' 0.05 • 0.3 ton/acre/year 0.015 I on/acre/)~" ocn:s 293 307 32 1 335 349 363 377 391 388 388 388 388 388 388 347 266 185 4.40 4.61 4 82 5.!J3 5.23 5.44 5.65 586 s 83 s 82 5.82 5.82 582 582 s 21 4.00 2 78 

1797.64 1924.07 2094.23 2019.!15 2010.15 2509.29 2426.94 2565.88 2597.58 2632.52 2333.98 276.94 267.64 267.64 239.70 183.82 127.95 
Southwesl Pit 

Mmms PM10 Em1ssion Factor Control Uncootrollod PM10 

I ~perauons 
Pilromcter Operations Parnmcters by Year Controlled PM10 Emissions (tonsi)T) 

Opcratton Equations Foetor •;. Em•ssion Foetor Umts 2015 20 16 2017 2018 2019 2020 202 1 2022 2023 2024 2025 2026 2027 2028 2029 2030 203 1 2015 2016 2017 2018 2019 2020 202 1 2022 2023 2024 2025 2026 2027 2028 2029 2030 203 1 
Cool Remo,•al1 0.003 • 0. 70 • 0.3 lb/ ton 0.00 I lb/ton toni)T 18,090,549 23.451.572 20.38 1,880 23. 191.152 23.375.091 21.324.178 24,078, 189 25.756,732 25.261,410 31,699,728 31.103,228 10,130,526 0 0 0 0 0 5.10 7.39 6 42 7.31 7.36 6.72 7.58 8.11 7.96 9.99 9.80 3.19 0.00 0.00 0.00 0.00 0.00 
OB Removal (TiS)' 0.02 • 0. 75 • 0.3 lb/ton 0.0045 lbllon yd'/)T 100,047,346 78,642,694 76,887,520 70.322.438 44,989.450 55.411.100 59,096.787 61 ,458,326 69,086.594 107.829.250 85.440.282 16.323,976 0 0 0 0 0 391.69 307.89 301 01 275 31 176.13 216.96 231 36 240 61 27047 422.15 334.50 63.91 0.00 0.00 0 00 000 0.00 
OB Removal (drnghn<)' 0.0-1 • 0.15 '0.3 1bi)·d' 0.009 lb/yd' yd'i)T 49,690,89 1 46,384,729 49,246,080 44,845,450 0 0 0 0 0 0 0 0 0 0 0 0 0 223 61 208 73 22 1 61 201.30 0,00 0.00 0.00 000 0.00 0.00 0.00 0.00 0.00 0.00 000 000 000 
Scrapers' 32 ' C ' 0.3 IMlr 50 6.970 lblbr hr/~T 2,644 3,427 2,979 3.389 3.416 3,117 3,519 3,764 3.692 4.633 4,546 1.481 0 0 0 0 0 4.61 5 91 5 19 5.JI 5.95 5.43 6 13 6 56 6 43 8.07 7.92 2.58 0.00 0.00 0.00 0.00 0 00 
OBBiasung1 SO • 0 75 • 0.3 lblblnSl 11.250 lblblast blasts/~T 272 21 I 213 194 76 96 102 106 121 186 148 30 0 0 0 0 0 1.53 I 19 I 20 1.09 0.43 0.54 0 57 060 068 I 05 0.83 0.17 0.00 0.00 000 0.00 0 .00 
Cool Bl35ting1 35 • 0.75 • 0.3 1blblast 7.875 lblblnst blasts/)T 129 168 146 166 167 152 172 184 180 226 222 72 0 0 0 0 0 OS I 0.66 051 0.65 0.66 060 0.68 0 72 0.71 0 89 0.87 0.28 0.00 0.00 0.00 000 000 
OB Haul ROids1 0 81 • s • (S/30)2 

• C • 0 621' 0 3 1b/VMT 60 0 588 lb/VMT VMT/)T 1,700,513 1.345,502 1.316.328 1,207.800 776,231 952.864 1,012.787 1,056,155 1,195,130 1,853,777 1.480,436 280, 166 0 0 0 0 0 199.96 158 21 154 78 I42.Q2 91.27 112 ().1 11909 124 19 140.53 217.98 174.08 32.94 0.00 000 0.00 000 000 
Coal Hnul Roads' 0 8 I ' s • (S/30)2 

• C ' 0.621' 0 3 lb/VM1 60 I 045 lb/VM1 VMT/)T 450,840 614,351 SS8,558 669.287 735,624 688,863 799.669 875,503 877,611 1.100.646 1.054.507 312,907 0 0 0 0 0 94 2S 128 43 116 76 139 91 153.78 14400 167 17 183 02 18346 230.08 220.44 65 41 0.00 000 000 000 000 
Coal DuD1p>ng1 0017 • 0 75 ' 0.31bltoo 8S 0004 lbltoo l~T 18.090,549 23,451,572 20,381,880 23.19 1.152 23,375,091 2 1 ,32~. 1 78 24,078.189 25,756.732 25.261,410 31.699.728 31.103,228 10.130.526 0 0 0 0 0 5 19 6.73 585 665 6.71 6.12 691 7 39 7 2S 909 8 92 2.91 0.00 0.00 0 00 000 000 
Doa:n & Loaders on OB' I 0 . s1 'JM1 .... 0.75 .. c lbJhr 0547 11>111r hr/ )T 90,509 73,885 73. 127 67.928 31,010 38.278 40.820 42.452 47.831 74.458 59.082 11.4 12 0 0 0 0 0 24 73 20 19 1998 18.56 8.47 10 46 I I 15 1160 13 07 20 3S 1614 3 12 0.00 000 000 000 000 
Do= &. Loaders oo Coal' l8 6 .. su /Mu • 015 • C lblhr 9626 11>111r hr/)T 5,665 7,344 6.383 7.262 7.320 6,678 7,540 8.066 7,911 9,927 9.740 3, 172 0 0 0 0 0 27.27 35.35 30.72 3~.~5 35.23 32.14 36 29 38 82 38 07 47 78 46 88 15.27 000 000 000 000 000 
Graders1 32 . c ' 0.311>111r 50 6970 11>111r hrJ~T 30.956 27,799 26,708 26,572 21.079 23,166 25.581 27.254 29.379 41,640 34.708 7.303 0 0 0 0 0 5394 48 44 46.54 46.30 36.73 40.37 44 57 4749 Sl 19 7256 60.48 1273 0.00 000 0.00 000 000 
WoterTrucl.s1 0 81 • s • (S/30)2 

• C • 0.621 • 0 3 lb/VM1 50 0.261 lb/VMT VM1i)T 119,062 106,919 102.723 102,200 81,012 89,098 98.387 10-1.822 112.995 160,153 133,49 1 28.090 0 0 0 0 0 7 78 6 98 671 6.68 530 582 643 6 85 738 1046 872 I 84 0.00 000 0.00 000 000 
Wind &oslOR, untratod acres1 0.25 • 0 3 loniacre/)'Oar 0 075 1on/ocre/)ear acr<s 634 698 762 826 890 955 1,019 1.083 1.147 1,126 1.126 1,126 1,126 1.126 1.126 865 ~93 4752 52 3~ 51 15 61.96 66.78 71 59 7640 81 21 8603 84 47 84 H 84.47 8447 8447 84 47 64 88 3696 
Wmd Eros1on, treated xrcs1 

0.05 • 0 3 ton/acre/)~ar 0 015 ton/acre/)= DCT<S 70 78 85 92 99 106 113 120 127 125 125 125 125 125 125 96 55 106 I 16 1.27 1.38 1.48 I 59 1 70 I 80 191 I 88 I 88 1.88 188 I 88 I 88 144 082 
1089.33 989.65 975.77 950.49 596.28 654.37 716,().1 758.97 815.15 1136.80 975.94 290.69 86.35 86.35 86.35 66.32 37.78 

ApJX:ndax 2 



Black Thunder PM10 Emission Calc:ulafions (conlinued) 

South Pit 
upcrallOOS 

Mining PM10 Emission Factor Control Uncontrolled PM10 
Parameter Operations Parameters by Y.:ar 

Opera lion Equalions Factor~. Emission Factor UniLS 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 

Coal Removal' 0.003 ' 0.70 ' 0.31b/ton 0.001 lb/ton ton/yr 32,166,483 32,322,838 28,996,224 26,115,057 31,945,958 40,794,080 44,303,868 39,625,741 40,616,385 2,644,678 0 0 0 0 0 0 0 
OB Removal (T/S)' 0.02' 0.75 ' 0.3lb/ion 0.0045 lb/ton ~'dl/}·T 66,463,754 67,453,96 1 67,0 16.490 51,447,423 77,337,339 97,618,429 108,651,962 107,282,552 120,372,888 79,340 0 0 0 0 0 0 0 
OB Removal (clragline)1 0.04' 0.75 • 0.3 1b/yd' 0.009 lb/yd' yd3/y>" 55,413,748 50,750,481 53,8 11,940 49,884,095 60.1 10,599 71,548,633 74,302,394 76,425,168 75,297,893 0 0 0 0 0 0 0 0 
Scrapers' 32 • c . 0.3 lblhr 50 6.970 lb/hr hriy>" 4,701 4,724 4,238 3,817 4,669 5,962 6,475 5,791 5,936 387 0 0 0 0 0 0 0 
OB Blasting1 50 • 0.75 • 0.3 lblblast 11.250 lb/blast blnstsi)T 249 246 245 217 275 346 371 368 387 0 0 0 0 0 0 0 0 
Coal Blasting1 35 '0.75 • 0.31b/blast 7.875 lb/blast blasLSI)'T 230 231 207 187 228 291 3 16 283 290 19 0 0 0 0 0 0 0 
08 Haul Roads ' 0.81 ' s ' {S/30)'' C '0.62T' 0.3 lb/VMT 60 0.588 lbNMT VMTi)T 1.146,660 1,164,363 1,156,822 891,347 1,327,424 1,681,199 1,862,081 1,839,150 2.079,445 3,585 0 0 0 0 0 0 0 
Coal Haul Roads1 0.81 ' s • {S/30)' • C '0.62T '0.3 lbN MT 60 1.045 lbNMT VMT/jT 925,814 1,016,796 959,687 914,252 1.269,687 1,673,841 1.866.726 1,712,459 1.860, 190 118,093 0 0 0 0 0 0 0 
Coal Dumping1 0.017 • 0.15 • 0.3 lb/ ton 85 0.004 lb/ton ton/)T 32,166,483 32.322.838 28,996.224 26,115,057 31,945,958 40,794.080 44,303.868 39.625,741 40,616,385 2,644,678 0 0 0 0 0 0 0 
Do= & Loadcn; on OB' 1.0 • s 1 s/M14 

• 0.15 • C lblhr 0547 lb/hr hr/)T 69,204 69,353 69,216 58,290 77.%7 95,155 103.325 102,696 111,426 65 0 0 0 0 0 0 0 
Dozers & Loaders on Coal~ 18.6 • s1 'JM 1

" • 0.15 • C lblhr 9.626 lb/hr hr/)T 10,073 10,122 9,080 8,178 10,004 12.775 13.874 12,409 12,719 828 0 0 0 0 0 0 0 
Graders' 32 • c ' 0.3 lb/hr 50 6.970 lb/hr hr/yr 28,523 30,132 29,379 24,963 36,197 46,814 52,212 49,921 55.491 1,549 0 0 0 0 0 0 0 
Water Trucks' 0.81 ' s ' (5/30)2 ' C ' 0.62T ' 0.3 lbNMT 50 0.261 lb/VMT VMTi)T 109.705 115,892 112,997 96,013 139,220 180,053 200,814 192,003 213,427 5,958 0 0 0 0 0 0 0 
Wind Erosion, untreated acres1 0.25 • 0.3 ton/acre/year 0.075 ton/acre/year acres 1,170 1,254 1,338 1,422 1,505 1,589 1,673 1,646 1,646 1,646 1,646 1,646 1.273 901 529 157 0 
Wind Erosion, treated acrcs 1 

0.05 • 0.3 ton/acre/year 0.015 ton/ocrelyear acres 130 139 149 158 167 177 186 183 183 183 183 183 141 100 59 17 0 

Highway!Piant Pit 

Mining PM 10 Emission Factor Control Uncontrolled PM10 

1 uperauons 
Parameter Operations Parameters by Year 

Operation Equations F<~ctor% Emission Factor Umts 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 

Coal Rcmoval1 0.003 • 0.70 • 0.3 lb/ton 0.001 lb/ton ton/~T 0 0 0 0 0 0 0 0 0 19,940,151 48,949.342 123,753,602 128,451,858 101, 181 ,53 1 118,625,119 148,567,029 190,000,000 
OB Removal {T/5)1 0.02 • 0.75 • 0.3lb/ton 0.0045 lbAon yd11)T 0 0 0 0 0 0 0 0 0 29,419,032 198,545.439 151,578,368 18,320,881 65,616,149 116,241,607 233,62 1, 179 739,423,554 
OB Removal (dragline)1 0.04 • 0.15 • 0.3 lblyi 0.009 lb/yd3 yd1

1)T 0 0 0 0 0 0 0 0 0 0 0 186,4 13,712 248,900,662 212, 154,763 247,985,386 253,956,044 0 
Scrapers1 32 . c • 0.3 lblhr 50 6.970 lblhr hrl)< 0 0 0 0 0 0 0 0 0 2,914 7,154 18,086 18,990 16,144 17,867 2 1,713 27,768 
OS Blasting' 50 • 0. 75 • 0.3 lb/blast 11.250 lb/blast blasts/yr 0 0 0 0 0 0 0 0 0 50 335 663 668 424 690 912 1,246 
Coal Blasting1 35 • 0. 75 • 0.3 lblblast 7.875 lb/blast blastsi)T 0 0 0 0 0 0 0 0 0 142 350 884 918 723 847 1,061 1,357 
OB Haul Roads' 0.81 's' {S/30)' ' C' 0.62T' 0.31bNMT 60 0.588 lb!VMT VMTi)< 0 0 0 0 0 0 0 0 0 515.331 3,420.376 2,626,226 320,996 1,143,114 2.019,683 4,023.769 12,8 17,829 

Coal Haul Roads ' 0.81 's' {5/30)' • C • 0.62T • 0.31bNMT 60 1045 lb/VMT VMT/)T 0 0 0 0 0 0 0 0 0 108,5 18 255,120 578,721 600,691 473,165 554,738 694,758 888,515 
Coal Dumping1 0.017 • 0.75 ' 0.31b/ton 85 0.004 lblton ton/)T 0 0 0 0 0 0 0 0 0 19,940,151 48,949,342 123,753,602 128,451,858 101 ,181,531 118,625,119 148,567,029 190,000,000 
Dozen; & Loaders on OB' 1.0 • s1 5/M1

" • 0.75 • C lbfllr 0.547 lb/hr hrhT 0 0 0 0 0 0 0 0 0 20,267 136,453 153, 120 72,980 98.631 138,942 221,154 508.207 
Dozers & Looders on Coae 18.6 • s1 ~/M 1 4 

• 0.15 • C lblhr 9.626 lb/hr hr~T 0 0 0 0 0 0 0 0 0 6,244 15,329 38,754 40.515 33,494 37.855 46,525 59,500 

Gradcrs 1 32 • c •o.3 lblhr 50 6.970 lblhr hr/}T 0 0 0 0 0 0 0 0 0 9,075 54.154 45,007 10.780 21,795 35.705 67,046 200.382 
W nter Trucks 1 0.8 I 's' {5/30)' ' C '0.62T' 0.3 lbNMT 50 0.261 lb/VMT VMT/)T 0 0 0 0 0 0 0 0 0 34,903 208,285 173, 106 41.463 83,825 137.328 257,870 770,700 
Wind Erosion, untreated acres 1 0.25 • 0.3 ton/acre/year 0.075 ton/acre/year acres 0 0 0 0 0 0 0 0 128 225 322 419 516 613 582 582 582 
Wind Erosion, treated acres1 0.05 • 0.3 ton/acre/year 0.015 too/acre/year acres 0 0 0 0 0 0 0 0 14 25 36 47 57 68 65 65 65 

Section 16 Pit 
vperauons 

Mining PM10 Emission Factor ConlrOI Uncontrolled PM10 
Parameter Operations Parameters by Year 

Operation Equations Factor % Emission F<tctor Umts 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 

Coal Removal1 
0.003 • 0. 70 • 0.3 lb/ton 0.001 lblton tonf)T 0 0 0 0 0 0 0 0 1 1 ,10\~88 2Q,(\54,584 47.92Q,'\M 54,9Q6,983 54,996,983 46,909,786 54,996,983 41,432,971 0 

OB Remo•·al (T/5)' 0.02 • 0.75 • 0,3lb/ton 0 .0045 lb/ton yd1
/ )T 0 0 0 0 0 0 0 0 117,395,283 132,034, 113 144,097,437 168,927,083 30,216,686 151,670,375 181 ,087,551 122,699,621 0 

08 Removal (drngline)1 0.04 . 0. 75 • 0.3 lb/yd3 0.009 lb/)d3 yd3~T 0 0 0 0 0 0 0 0 0 39,571,855 91 ,424,631 107,186,139 107,186, 139 9 1,697,447 107,186, 139 72,152,187 0 
Scrapers 1 32 • c • 0.3 lblhr 50 6.970 lblhr ht/~T 0 0 0 0 0 0 0 0 1.652 4,334 7,005 8,038 8,131 7,485 8,283 6,055 0 
OB Blasting' 50 • 0.75 • 0.3 lblblast 11.250 lb/blast blasts/)T 0 0 0 0 0 0 0 0 198 2% 404 472 473 157 488 335 0 
Coal Blasting1 35 • 0.15 • 0.3 lblblast 7.875 lb/blost blastsl~r 0 0 0 0 0 0 0 0 81 212 342 393 393 335 393 296 0 
OB Haul Roads1 0.81 ' s ' (5/30)' ' C ' 0.62T • 0.3 lbNMT 60 0.588 lbN MT VMTi)T 0 0 0 0 0 0 0 0 2,003,963 2,262, 141 2,492,945 2,857,791 427,674 2,491,081 3,039,081 2,082,770 0 
Coal Haul Roads1 0.81 's' {5/30)' ' C '0.62T '0.3 1bNMT 60 1.045 lbNMT VMTi)T 0 0 0 0 0 0 0 0 94,947 282,424 499,609 578.672 642,%9 603,264 771,563 629,710 0 
Coal Dwnping1 

0.017 • 0.75 • 0.3 1b/ton 85 0.004 lb/ton toni~T 0 0 0 0 0 0 0 0 11 ,305.388 29,654,584 47,929,564 54,996.983 54,996,983 46,909,786 54.996,983 41,432,971 0 
Dozers & Loaders on OB~ 1.0 • s' siM1 ~ • 0.75 • C lblltr 0.547 lb/hr hr/)·T 0 0 0 0 0 0 0 0 80,614 110,445 127,776 147,430 91 ,726 133,545 155.894 109,645 0 
Do1..ers & Loaders on Coaf · 18.6 • s1 5/M1

" • 0.75 • C !bAtt 9.626 lblhr hr/yr 0 0 0 0 0 0 0 0 3,540 9.287 15,010 17,223 17.347 15,529 17,550 12,975 0 
Grndcrs1 32 • C •0.3 lb/hr 50 6.970 lb/hr hr/)T 0 0 0 0 0 0 0 0 3 1,191 37,379 43,2 14 48,467 12,796 43.233 53.098 37,395 0 
Water Tmc.ks1 0.81 ' s ' {5/30)' ' C ' 0.62T' 0 3 lbN MT 50 0.261 lbNMT VMTi)T 0 0 0 0 0 0 0 0 119.964 143,765 166,208 186,412 49,2 14 166,279 204.222 143.826 0 
Wind Erosion, W\treated acres' 0.25 • 0.3 tonlacrclycar 0.075 ton/acre/year acres 0 0 0 0 0 0 510 610 710 809 909 1,009 1,109 1. 109 1, 109 1,109 573 
Wind Erosion, treated acres' 0.05 • 0.3 tont'acre/year 0.015 ton/acre/year acres 0 0 0 0 0 0 57 68 79 90 101 112 123 123 123 123 64 

Total 
u pcra 100s 

Mining PM10 Emission Factor Control Uncontrolled PM10 
Parameter Operations Parameters by Y :ar 

Operation Equations Factor % Emission Factor Uruts 2015 2016 2017 2018 2019 2020 202 1 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 

Coal Remo\'al1 
0.003 ' 0.70 • 0.31b/ion 0.001 lblton ton!~r 190,000,000 190,000,000 190,000.000 190,000,000 190,000,000 190,000,000 190,000,000 190,000,000 190,000,000 190,000.000 190,000,000 190,000,000 183,448,841 148,091,317 173,622,102 190,000,000 190,000,000 

OB Removal (T/S)' 0.02 • 0.75 • 0.31blton 0 .0045 lb/ion yd3
/ )T ~38,932,656 447,699,776 476,016,709 476,273,216 421.006, 177 456, 125.004 408,410,007 430,694,865 560,494.500 5 15,252,181 593,473,808 336,862,994 48,537,567 217,286,524 297,329,158 356,320,800 739,423,554 

OB Remo•·al {dragline)' 0.04 . 0. 75 • 0.3 lb/yd3 0.009 lb/yd' yd1/~T 295, 158, 158 283,783,554 291,842,005 270,501,112 252,305,995 252,944,464 262,693.326 270,430, 112 269,07 1,0 12 202,890,957 185.070,840 293,599,851 356,086,801 303,852,210 355, 171.525 326,108,231 0 
Scrapcrs1 32 • c • 0.3 lb/hr 50 6.970 lb/hr hr/)T 27.768 27,768 27,768 27,768 27,768 27,768 27,768 27,768 27,768 27,768 27,768 27,768 27, 121 23,629 26,150 27,768 27,768 
OB Blasting1 50 • 0. 75 • OJ lblblast 11.250 lb/blast blasLSI)T 1.472 1,447 1,523 1,488 1,356 1,406 1,345 1,393 1,580 1,337 1,380 1.165 1, 142 581 1,178 1,247 1,246 
Cool Blasting1 35 • 0.15 • 0.3 lblblast 7.875 lb/blast blasts/~T 1,357 1,357 1.357 1,357 1.357 1,357 1,357 1,357 1,357 1,357 1,357 1,357 1,310 1.058 1,240 1,357 1,357 
OB Haul Roads1 0.81 • s '{SilO)' ' C ' 0.62T' OJ lbNMT 60 0.588 lbNMT VMTi)T 7,553,755 7,707,339 8,203,402 8,207,896 7,239.714 7,854,935 7,019,05 1 7,409,443 9.683,305 8,8~0.739 10,261.045 5,765,673 748,670 3.634,194 5,058,764 6,106,540 12.817,829 
Coal Haul Roads1 0.81 ' s ' (5/30)' • C ' 0.62T • 0.3 1bNMT 60 1.045 lbNMT VMT/yr 3,939,654 4.299,812 4,443,613 4,715,616 5,060,510 5,246,270 5,538,604 5,656,720 5,730,401 4.557,616 3,459,737 1,497,672 1,243,660 1,076,428 1,326,300 1,324,468 888,515 
Coal Dumping1 

0.017 • 0. 75 ' 0 .3 lb/ton 85 0.004 lb/ton tOni)'T 190,000.000 190.000,000 190.000.000 190,000,000 190,000,000 190,000,000 190,000,000 190,000,000 190,000.000 190,000,000 190,000.000 190,000,000 183,448,841 148,091,3 17 173,622, 102 190,000,000 190,000,000 
Dozers & Loaders on OB? 1.0 • s1 }1M'" • 0.75 • C lblhr 0.547 lb/hr hr/)T 422.888 425,586 447.025 444.541 392,390 403.970 372,948 389,565 477,422 411,850 467,631 3 11,990 164,705 232, 176 294,836 330,799 508,207 
Dozers & Loaders on Coaf 18.6 • s1 )&~ 1 4 

• 0.75 • C lblhr 9.626 lb/hr hr/)T 59.500 59.500 59.500 59,500 59,500 59,500 59.500 59.500 59.500 59.500 59,500 59.500 57.862 49,023 55,406 59.500 59,500 
Graders1 32 • c '03 lb/hr 50 6.970 lb/hr hr/}T 161,338 169,0 14 178.575 182.707 173,394 185.362 177,240 184.839 2 19,9 17 1'10,699 194.620 101 ,073 23,576 65,027 88,803 104,441 200.382 
Water Trucks 1 0.8 1 's ' {SilO)' ' C ' 0 62T ' 0.3 lbNMT 50 0.261 lbNMT VMTi)T 620,529 650,055 686,829 702,7 19 666.898 7 12,932 681,693 710.918 845,834 7!3,457 748,539 388,743 90,677 250, 104 341,550 401,696 770.700 
Wind Erosion. umreatcd acres1 0.25 • 0.3 ton/acre/year 0.075 ton/acre/year acres 8,598 9,131 9.664 10,012 10,406 10,799 11,703 12,085 11,378 10,539 9,807 10,004 9,094 8,084 6.582 5,110 3.3 16 
Wind Erosion. treated acres' 0.05 • 0.3 ton/acre/year 0.015 ton/acre/year acres 955 1,015 1,074 1,112 1.1 56 1,200 1,300 1,343 1,264 1, 171 1,090 1,112 1,010 898 731 568 368 

Constants: 
Numberofwetdnys, W, (> 0.01")= 100 Tire correction factor, T • 2.5 
C m {(365-W)/365) a 0.726 Overburden density (ton/yd3

)"" 1.74 
Silt content ofrond bed, s, (%) • 8.6 Dozed overburden s1 h content, s. (%) .,. 6.9 
Sp<ed ofOB houl trucks, 5 . (mph)- 15 Dozed O\'erburden moiSture content, M, W•)"" 7.9 
Sp<ed of coal haul trucks {mph}' 20 Dozed coal silt content, s, (%) • 8.6 
Sp<ed of water trucks (mph)• 10 Do1.cd coal moisture content, M, {%) • 10.4 

1 Emission Factor Equation rrom Wyoming Memorandum Dated Janunry 24. 1979, SubJect: Fugitive Dust Emission Factors. 
~ Emission Factor Equations from AP·42 Table 11.9-1. July 1998. Apptmlix 2 

Controlled PM10 Emissions (tons/yr) 
2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 

10.13 10.18 9. 13 8.23 10.06 12.85 13.96 12.48 12.79 0.83 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

260.21 264.08 262.37 201.42 302.78 382. 18 425.37 420.01 471.26 0.31 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

249.36 228.38 242.15 224.48 270.50 321.97 334.36 343.91 338.84 0.00 0.00 0.00 0,00 0.00 0.00 0.00 0.00 

8.19 8.23 7.38 6.65 8. 14 10.39 11.28 10,09 10.34 0.67 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

1.40 1.38 1.38 1.22 1.55 1.95 2.09 2.07 2.18 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

0.90 0.91 0.82 O.B 0.90 1.15 1.25 1.11 1.14 0.07 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

134.83 136.91 136.03 104.!1 156.09 197.69 218.96 216.26 244.52 0.42 0.00 0.00 0.00 0.00 0.00 0 ,00 0.00 

193.54 212.55 200.62 191.12 265.42 349.91 390.23 357.98 38886 24.69 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

9.23 9.27 8.32 7.'-9 9.16 11.70 1271 11.37 11.65 0.76 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

18.91 18.95 18.9 1 15.93 21.31 26.00 28.23 28.06 30.45 0.02 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

48.48 48.72 43.70 39J6 48.15 61.48 66.77 59.72 61.22 3.99 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

49.70 52.50 51.19 4350 63.07 81.57 90.98 86.99 96.69 270 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

7. 17 7.57 7.38 6.27 9.09 11.76 13. 12 12.54 13.94 0.39 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

87 78 94.06 100.34 106.61 112.89 119. 17 125.45 123.42 123.42 123.42 123.42 123.42 95.50 67.58 39.66 11.74 0.00 

1.95 2.09 2.23 2.37 2.51 2.65 2.79 2.74 2.74 2.74 2.74 2.74 2. 12 1.50 0.88 0.26 0.00 
1081.79 1095.80 1091.96 960.19 1281.61 1592.41 1737.54 1688.77 1810.05 161.02 126.1 7 126.1 7 97.62 69.08 40.54 12.00 0.00 

Controlled PM10 Emissions (tons/~r) 
2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 

0.00 0.00 0.00 0.00 0.00 0.00 ow 0.00 0.00 6.28 15.42 38.98 4046 31.87 37.37 46.80 59.85 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 115. 18 777.31 593.43 71.73 256.89 455 09 9 14.63 2894.84 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 838.86 1120.05 954.70 1115.93 1142.80 0.00 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 5.08 12.47 31.52 33.09 28.13 31.13 37.83 48.39 

0.00 0.00 0.00 0.1>0 0.00 0.00 0.00 0.00 0.00 0.28 1.88 3.73 3.76 2.39 3.88 5.13 7.01 

0.00 0.00 0.00 0.110 0.00 0.00 0.00 0.00 0.00 0.56 1.38 3.48 3.61 2.85 3.34 4.18 5.34 

0.00 0.00 0.00 O.tlO 0.00 0.00 0.00 0.00 0.00 60.60 402.19 308.81 37.75 134.42 237.49 473. 14 1507.21 

0.00 0.00 0.00 0.00 0.00 0 .00 0.00 0.00 0.00 22.68 53.33 120.98 125.57 98.91 115.96 145.23 185.74 

0.00 0,00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 5.72 14.04 35.50 36.85 29.03 34.03 42.62 54.51 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 5.54 37.29 41.84 19.94 26.95 37.97 60.43 138.87 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 30.05 73.77 186.52 194.99 161.20 182.19 223.92 286.36 

0.00 0.00 0.00 0.00 0.00 000 0.00 0.00 0.00 15.8 1 94.36 78.42 18.78 37.98 62.22 116.83 349.16 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 2.28 1361 11.31 2.71 5.48 8.97 16.85 50.35 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 9.57 16.85 24.12 31.40 38.67 45.95 43.65 43.65 43 65 

0.00 0.00 0.00 0.1)0 0.00 0.00 0.00 0.00 0.21 0.37 0.54 0.70 0.86 1.02 0.97 0.97 0.97 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 9.78 287.28 1521.70 2325.47 1748.83 1817.74 2370.19 3275.01 5632.25 

Controlled PM10 Emissions (tOnsi)T) 
2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 

0.00 000 OfMI 000 000 000 000 000 3% 9 34 15 10 17]2 171? 14 78 17.32 13.05 0.00 

0 00 0.00 0.00 0.1>0 0.00 0.00 0.00 0.00 459.60 516.91 564. 14 661.35 118.30 593.79 708.% 480.37 0.00 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 178.07 411.41 482.34 482.34 412.64 482.34 324.68 0.00 

0.00 0.00 0.00 0,110 0.00 0.00 0.00 0.00 2.R8 7.55 12.2 1 14.0 1 14.17 13.04 14.43 10.55 0.00 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.11 1.66 2.27 2.65 2.66 0.88 2.74 1.89 0.00 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.32 0.83 1.35 1.55 1.55 1.32 1.55 1.17 0.00 

0.00 0.00 0.00 O.<lO 0,00 0.00 0.00 0.00 235.64 266.00 293.14 336.04 50.29 292.92 357.36 244.9 1 0.00 

0.00 0.00 0.00 0.<>0 0.00 0.00 0.00 0.00 19.85 59.04 104.44 120.97 134.41 126. 11 161.29 13 1.64 0.00 

0.00 0.00 0.00 O.tlO 0.00 0.00 0.00 0.00 3.24 8.51 13.75 15.78 15.78 13.46 15.78 11.89 0.00 

0.00 0.00 0.00 0.\)(J 0.00 0.00 0.00 0.00 22.03 30 18 34.92 40.29 25.07 36.49 42.60 29.96 0.00 

0.00 0.00 0.00 O.UO 0.00 0.00 0.00 0.00 17.04 44.69 72.24 82.89 83.49 74.74 84.47 62.45 0.00 

0.00 0.00 0.00 0.110 0.00 0.00 0.00 0.00 54.35 65. 13 75.30 84.45 22.30 75.33 92.52 65.16 0.00 

0.00 0.00 0.00 0.1>0 0.00 0.00 0.00 0.00 7.84 9.39 10.86 12.18 3.2 1 10.86 13.34 9.40 0.00 

0.00 0.00 0.00 O.l>O 0.00 0.00 38.24 45.73 53.21 60.70 68. 19 75,68 83.16 83.16 83.16 83.16 42.96 

0.00 0.00 0.00 0.00 0.00 0.00 0.85 1.02 1.18 1.35 1.52 1.68 1.85 1.85 1.85 1.85 0.95 

0.00 0.00 0.00 o.no 0.00 0.00 39.09 46.74 881.86 1259,37 1680.82 1949.17 1055.89 1751.37 2079.71 1472.11 43.91 

Controlled PM10 Emissions (tOns!)T) 
2015 2016 2017 20 : 8 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 

59.85 59.85 59.85 59.U5 59.85 59.85 59.85 59.85 59.85 59.85 59.85 59.85 57.79 46.65 54.69 59.85 59.85 

1718.42 1752.74 1863.6 1 1864,h) 1648.24 1785.73 1598.93 1686.17 219434 2017.2 1 2323.45 1318.82 190.02 850.68 1164.04 1395.00 2894.84 

1328.21 127703 1313.29 1 2 17 .~6 1135.38 1138.25 1182.12 1216.94 1210.82 913.01 832.82 132 1.20 1602.39 1367.33 1598.27 1467.49 0.00 

48.39 48.39 48.39 48.39 48.39 48.39 48.39 48.39 48.39 48.39 48.39 48.39 47.26 41.17 45.57 48.39 48.39 

8.28 8. 14 8.57 8.:17 7.63 7.9 1 7.57 7.84 8.89 7.52 7.76 6.55 6.42 3 .27 6.63 7.02 7.01 

5.34 5.34 5.34 5.34 5.34 5.34 5.34 5.34 5.34 5.34 5.34 5.34 5. 16 4.17 4.88 5.34 5.34 

888.22 906.28 964.61 965. 4 851.30 923.64 825.35 871.25 1138.63 1045.44 1206.57 677.97 88.03 427.33 594.85 718.05 1507.21 

823.56 898.85 928.91 985.77 1057.87 1096.70 1157.81 1182.50 1197.90 954.83 723.24 313.08 259.98 225.02 277.25 276.87 185.74 

54.5 1 54.51 54.5 1 54.51 54.51 54.51 54.51 54.51 54.51 54.5 1 54.5 1 54.51 52.63 42.48 49.81 54.5 1 54.51 

115.56 116.30 122. 16 121.'18 107,23 110.39 101.9 1 106.45 130.46 118.01 127.79 85.26 45.01 63.45 80.57 90.39 138.87 

286.36 286.36 286.36 286 36 286.36 286.36 286.36 28636 286.36 286.36 286.36 28636 278.48 235.94 266.66 286.36 286.36 

281.13 294.50 311.16 3183 6 302.13 322.99 308.83 322.07 383.20 332.29 339.12 176.12 41.08 113.3 1 154.74 181.99 349. 16 

40.54 42.47 44.87 45.•11 43.57 46.57 44.53 46.44 55.26 47.91 48.90 25.40 5.92 16.34 22.31 26.24 50 35 

644.87 684.84 724.81 750: 14 780.44 809.95 877.69 906.38 853.32 790.42 735.51 750.27 682.01 606.27 493.62 383.26 248.73 

14.33 15.22 16.11 16.h9 17.34 18.00 19.50 20.14 18.96 17.56 16.34 16.67 15.16 1347 10.97 8.52 5.53 

631 7.57 6450.81 6752.53 6748.~6 6405.56 6714.57 6578.69 6820.64 7646.23 6698.64 6815.94 5145.77 3377.3.4 4056.87 4824.85 5009.27 5841.89 



01.-ck Thunder PM u Emission Calculations 

North Pit 

M1ning PM~ s Emission Factor ConLtOI Unconuolled PM,. 

~,.....-rauOilS 

PMametcr Operations Parame-ters by Year Conuolled PM,, Emissions (ton!I)T) 
Opcrollon Equations Factor% Em1ssK>n Facaor Umts 2015 2016 2017 2013 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2015 2016 2017 20l8 2019 2020 2021 2022 2023 2024 2025 2026 2027 2023 2029 2030 2031 

Coal Rano\'al 1 0.003 • 0. 70 • 0.03 lbl!on 00001 lbl!on lon/)T 33.352.223 44,076,597 43,036.317 50,551,300 27,399,673 0 0 0 0 0 0 0 0 0 0 0 0 1 21 1.39 1.36 U9 0.86 0.00 0.00 000 000 0.00 0.00 0.00 0.00 0.00 0.00 000 000 

OB RC1110\al (TIS)1 0.02 • 0.7S • 0.031bl!on 0 00045 lbl!on ycJ'I)y 6-1,073,144 72.53l..S37 74.652.419 116.510.630 64.632,.500 0 0 0 0 0 0 0 0 0 0 0 0 25.08 28 42 29.23 45./il 25.30 0.00 000 000 000 000 000 0.00 0.00 0.00 0.00 000 000 

OB Rancl\11 (draghne)1 0.04 . 0.75. 0.031bljd1 
0.0009 ~-d' !-d'f'!r 68,823,929 67,280.639 69,391.173 63.899.223 39.787.169 0 0 0 0 0 0 0 0 0 0 0 0 30.97 3028 3123 28.7S 17.90 0.00 000 000 000 000 000 0.00 0.00 0.00 0.00 000 000 

Saapcn' 32. c. 0031blhr so 0 697 lblhr hrf'!T 5.605 6.442 6.290 7,388 4,004 0 0 0 0 0 0 0 0 0 0 0 0 098 I 12 110 1.!9 0.70 0.00 000 000 000 000 000 0.00 0.00 0.00 000 000 000 

OBBIIISIJng1 SO • 0. 75 • 0.03 lblblast I 125 lblblaSI bi:Wsi)T 303 314 322 378 225 0 0 0 0 0 0 0 0 0 0 0 0 0.17 0 18 018 0.2 1 0 13 0.00 000 000 000 000 0.00 0.00 0.00 0.00 000 000 000 

Coal BIIISIJng1 35 . 0.75 . 0.031blbl:w 0 788 lblblas1 bl:wsi)T 274 315 307 361 196 0 0 0 0 0 0 0 0 0 0 0 0 0 II 012 0 12 0.14 008 0.00 0.00 0.00 000 000 000 0.00 0.00 0.00 000 0.00 0.00 

OB Haul Roads' 0 81 • s ' (S/30)' • C • 0.62T • 0.03 lb/VMl 60 0059 lb/VMT VMTf'!T 1,111,601 1,260,711 1,297,702 2,011,337 1.109.9-17 0 0 0 0 0 0 0 0 0 0 0 0 13 07 14 82 15.26 23 65 13 OS 0.00 0.00 000 000 0.00 000 0.00 0.00 0.00 000 000 0.00 

Coal Haul Roads' 0 81 • s ' (S/30)' • C ' 0.62T • 0.031b/VM1 60 0. 105 lb/VMT VMTI)T 863,374 1,044.067 1,065,071 1.302,777 735,318 0 0 0 0 0 0 0 0 0 0 0 0 18 OS 21 83 22 26 2713 IS 37 000 0.00 000 000 000 0.00 0.00 000 000 0.00 000 000 

Coal Dumping1 0.017 • 0.75 '0.03 lbl!on 85 00004 1bl!on lon/)T 38.352,223 44.076,597 43,036,3 17 50,551,300 27,399,678 0 0 0 0 0 0 0 0 0 0 0 0 I 10 I 26 123 lAS 0.79 0.00 0.00 000 0.00 0 .00 000 0.00 000 0.00 000 0.00 000 

Dozen & Loadcn on OB' 5.7 • s1 ~/M 1 1 
• 0.105 • C lblhr 0 300 lblhr hri)T 72,044 77.632 79,450 107,039 66.054 0 0 0 0 0 0 0 0 0 0 0 0 10 82 11.66 11.93 16.08 9 92 0.00 0.00 0.00 0.00 0.00 0.00 0.00 000 000 0.00 000 000 

Dozen & Loadcn on Coal' 78.4 • s 1 ~/M1 1 
• 0.022 • C lblhr 0.789 lblhr hr/~T 12,010 13,803 13,477 15,831 8.580 0 0 0 0 0 0 0 0 0 0 0 0 4.74 5.44 S.32 6.7.4 3.33 000 000 000 000 0.00 0.00 0.00 0.00 0.00 0.00 000 000 

Grndcn1 32 . c '0.03 lblhr so 0.697 lblhr hr/~T 27.231 31,913 32,812 46,647 26.061 0 0 0 0 0 0 0 0 0 0 0 0 4.74 5.56 S.72 8.13 4.54 0.00 000 000 000 0.00 0.00 0.00 0.00 0.00 0.00 000 0.00 

Water Trucks1 0 81 ' s • (5130)' • C • 0.62T ' 0.03 lb/VMl so 0.026 lb/VMT VMTI)T 104,736 122,743 126,201 179,4 12 100,236 0 0 0 0 0 0 0 0 0 0 0 0 0.68 0.80 0.82 U7 0.65 0.00 0.00 000 000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Wind Erosion, untreated acrcs1 0.2S. 0.045 lonlllCrel)'e.lf 0.011 25 ton/acre/year "''"" 2,644 2,783 2,923 2,878 2.878 2,878 2,878 2,878 1,939 929 0 0 0 0 0 0 0 29.74 31.3 1 32.88 32.17 32.37 32.37 32.37 32 37 2 1 82 1045 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Wind Erosion, trcuted acres' O.OS • 0.045 tonlacrel)<:>r 0.00225 ton/ocrcl\-car ocrcs 294 309 325 320 320 320 320 320 2 15 103 0 0 0 0 0 0 0 0.66 0.70 0.73 0.72 0.72 0.72 0.72 0.72 048 0.23 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

142.13 154.89 159.37 194.65 125.78 33.09 33.09 33.09 22.30 10.68 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Northwest Pit 

upcro 1ons 
Muung PM1 .s Emission Factor Conuol Unconlrollcd PM, , Parameter Opc:ratK>ns Parameters by Year Conuollcd PM, 1 EnnssJOnJ (lon!I!Tl 

Opcrauon Equallons Factor% Emission Foetor Umts 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 203 1 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 203 1 

Coal Rc:moval1 0.003 • 0 .70 • 0.031blton 00001 lbllon I~T 43,604,929 39,348,198 43.533,736 38,744,823 46,493.528 56,557,923 54,373,213 55,642.602 46.212,509 36,314,508 0 0 0 0 0 0 0 1.37 I 24 1.37 1 !2 146 I 78 I 71 175 1.46 1.14 0.00 0.00 0.00 000 0.00 000 000 

OB Rcmo•al (TIS)1 0.02 • 0 75 • 0.03 lbllon 0.00045 lbl1on ~d1/)T 73,786,199 71,649,374 82.864.102 72,827.346 98,544,488 119,515,756 70,294,067 78,266,839 64,186.469 57.018,586 0 0 0 0 0 0 0 28 89 28.05 32.44 28.51 38 58 46 79 27 52 30.64 25.13 2232 0.00 0.00 0.00 000 0.00 000 000 

OB Rano•·•l (draghnc)1 0.04 • 0 7S • 0.03 1bljd1 0 0009 lb/)~1 )-d)ryr 57.382,142 55,420,310 53,475, 125 49, 193,304 69,353,808 83, 139,756 86.345,750 89,044,394 88,812.68S 54,9-19,175 0 0 0 0 0 0 0 25 82 24 94 24.06 22.14 3 1.43 37.41 38.86 40.07 39.97 24 73 0.00 0.00 0.00 0.00 000 000 000 

Saapcn' 32 . c . 0031blhr so 0.697 lblhr hrf'!T 6.373 5.751 6,362 5.663 6,795 8,266 7,947 8.132 6.754 5.307 0 0 0 0 0 0 0 Ill 100 1.11 0.?9 1.18 1.44 1 38 1 42 I 18 0.92 0.00 0.00 0.00 0.00 0.00 000 000 

OB81uting1 SO ' 0.75 'O.OJ iblblasl I 125 lblblasl blas!Y)T 280 270 301 273 356 427 353 313 319 246 0 0 0 0 0 0 0 016 0 IS 0.17 0. 15 0.20 024 020 02 1 0 18 0 14 0.00 0.00 0.00 0.00 0.00 000 0.00 

Coal Blasung1 35 ' 0.75 • 0.03 1blblasl 0. 788 lblblasl blas!Y)T 3 11 281 3 11 277 332 404 388 397 330 259 0 0 0 0 0 0 0 012 0 II 0.12 0.11 0.13 0.16 0 IS 016 0.13 010 000 0.00 0.00 0.00 0.00 000 0.00 

OB Haul Roads1 0 31 • s '(S/30)' • C • 0.62T • 0.031b/VM1 60 0059 lb/VMT VMTI)T 1.279,639 1,241.010 1.436.869 1.263.264 1,6%.291 2,063.896 1,226,293 1.364.232 1.129.680 996.814 0 0 0 0 0 0 0 1505 14.59 16.90 IUS 19.95 24 27 14 42 1604 13 28 II 72 000 0.00 0,00 0.00 000 000 0.00 

Coal Haul Roods' 0 81 • s • (S/30)1 
' C • 0.62T ' 0.03 lb/VMl 60 0. 105 lb/VMT VMTI)r 551,472 5S0.426 664.365 640.612 859.180 1.112.536 1.144.739 1,244,316 1.086.705 1,067.199 0 0 0 0 0 0 0 11.53 11.5 1 13.89 13.!9 17.% 23.26 23 93 2601 22 72 22 31 000 0.00 0.00 0.00 000 000 0.00 

Coal Dump>ng' 0.017 • 015 • O.OJibllon 85 00004 lbl!on I~T 43,604,929 39,348,198 43.533,736 38.744.823 46,493.528 56,537,923 S4.373.213 3S.642,602 46.212.509 36.314.508 0 0 0 0 0 0 0 125 1.13 125 1.11 1.33 1.62 U6 160 I 33 104 000 0 .00 0.00 0.00 000 0.00 000 

Do= & Loadcn on OB' 5.7 • s1 2~iu • 0.105 • C lblbr 0.300 lblhr hr/~T 75.6S3 73,654 81,798 74.014 95.303 112,60S 79,S08 85,535 74.722 63,722 0 0 0 0 0 0 0 1136 II 06 12 29 11.12 14 32 16.91 1194 12 85 11.22 9 57 0.00 0.00 0.00 0.00 0.00 000 0.00 

Do1.crs & Loadcn on Coal' 78.4 • s1 21M1 1 • 0.022 • C lbJhr 0.789 lblhr hrf'!r 13.655 12.322 13.633 12,133 14,560 17,712 17,027 17,425 14.472 11,372 0 0 0 0 0 0 0 539 4.86 538 4.19 s 74 6.99 672 6 87 5.71 4 48 000 0.00 0.00 0.00 000 000 0.00 

Gnldcn1 32 • c '0.03 1blhr 50 0 697 lblhr hrf'!r 25,905 25,437 29,842 27,035 36,419 45,258 33,279 36.690 31,146 28,411 0 0 0 0 0 0 0 4.51 4.43 5.20 4.11 63S 739 580 6.39 5.43 4 95 0.00 0.00 0.00 000 000 000 0.00 

Water Trueks1 0 81 • s ' (S/30)' • C • 0.62T • 0.03 lb/VMl so 0.026 lb/VMT VMTI)T 99,636 97,834 114,773 103,983 140,073 174.069 127,997 141, 115 119,791 109,273 0 0 0 0 0 0 0 065 0.64 0.7S 0.68 0.92 1.14 0.84 0.92 0.78 0.71 0.00 0.00 0.00 0,00 0.00 0.00 000 

Wind Erosion. untreated acres' 0 25 ' 0.04S tonl~<ar 0 0 1125 lonlocrelj<ar acres 1,512 1,632 1,752 1,872 1,992 2,112 2,232 2,352 2.313 2.313 2.313 2.3 13 1.578 844 109 0 0 17.01 18.36 19.71 21.06 2241 23.76 25. 1 I 2646 2602 26.02 26.02 26.02 17.76 9.49 1.23 0,00 0.00 
Wind Erosion. trCDted acres' 0.05 • 0.045 too/acre/year 0.00225 lon/IICfc/)<M IJ<:fCS 168 18 1 195 208 22 1 235 248 26 1 257 257 257 257 175 94 12 0 0 0.38 0.4 1 0.44 OA7 0.50 0.53 0.56 0.59 0.58 0.58 0.58 0.58 0.39 0.21 0.03 000 0.00 

124.60 122.48 135.07 125.30 162.46 194.18 160.69 171.98 155.10 130.75 26.60 26.60 18.15 9.70 1.25 0.00 0.00 
WestPil 

upcmtrons 
Minmg PM2 s Emission Factor Conlrol Unconltollcd PM2 , PMamctcr Operations PMamctcrs by Year Controlled PM 1 s Emissions (tons(~T) 

Oper:mon Equations Factor~. Em1ssron FDctor Umts 2015 2016 2017 201M 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 203 1 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 203 1 

Cool Removal 1 0.003 • 0. 70 • 0.03 lbhon 00001 IMnn lonf}T -li7,785,8 15 50,800,795 54.05 1,&42 5(.397,668 60.785,745 71,323,818 67,244,730 6&.974.926 66,60·1,309 69,746,350 62,017,866 1,118,889 0 0 0 0 0 1.82 1.60 1.70 LS2 1.91 2 25 2. 12 2. 17 2.10 2 20 1.95 0.04 0.00 0.00 0.00 0.00 000 

OB R<:rn0\'•1 (TIS)1 
0.02 • 0. 75 • 0.03 lb/ton 0.00045 lbllon ydli)T 134.562,214 I 57,372,161 174,596,180 165.165,329 135,502,401 183,573,119 170,367.191 I 83,687,149 189,453,268 188,87 1,859 165,390,650 33,567 0 0 0 0 0 52 68 61.61 68.35 64,1;6 53.05 71 87 66.70 7 191 74. 17 73.94 64 75 0.01 0.00 0.00 000 000 000 

OB Rcmo\'al (draa.hnc)1 0.04 • 0. 75 • 0.03 lblyd' 0 0009 lbl!d' )'d
3
/)T 63,842,448 63,947,395 65,917,687 62,679,040 82.554,418 98,256,075 102.045, 182 104,960,550 104,960.434 108,369,927 93,646,210 0 0 0 0 0 0 28 73 28.78 29.66 28.1 1 37.15 44.22 45.92 47.23 47.23 48 77 42.14 0.00 0.00 0.00 000 000 000 

Scropen1 32 . c . 0031blhr so 0 697 lblhr hr/}T 8,445 7.424 7.900 7,512 H,884 10,424 9,828 IO.OMI 9,734 10,193 9,064 164 0 0 0 0 0 I 47 1.29 1.38 Il l 155 I.H2 1.71 1 76 I 70 1.73 U8 0.03 0.00 0.00 0.00 0.00 000 

OB Blasting' 50 ' 0.75 • 0.031blblasl I 125 lblbi•SI blastsi~T 368 406 441 425 423 537 5 19 546 556 559 493 0 0 0 0 0 0 0 21 0.23 025 0.14 0.24 0.30 0.29 0 31 0 31 0 3 1 0.28 0.00 0.00 0.00 0.00 0.00 000 

CoaJ Blastmg1 35 • 0. 75 • 0 03 lblblas1 0 788 lblbloSI blos!Y)T 413 363 336 367 434 509 480 493 476 498 443 8 0 0 0 0 0 0.16 0.14 0 IS 0.14 0 17 020 0. 19 0.19 0 19 020 0. 17 0.00 0.00 000 0.00 000 000 

OB Haul Roads' 0 81 • s ' (S/30)' • C • 0.62T • 0.03lb/VMl 60 0.059 lb/VMT VMTI)T 2.315.342 2.695.753 2,995.681 2.834.148 2,329.821 3.156.976 2.917,891 3,149,907 3.275,087 3,259.091 2,867.288 1,490 0 0 0 0 0 27 23 3170 35.23 3333 27 40 37.12 343 1 37.04 38 5 1 38 32 33.72 002 000 0.00 0.00 0 .00 000 
Coal Haul Roads' 0 81 ' s ' (S/30)' ' C • 0.62T ' 0.03lb/VM1 60 0.1 OS lb/VMT VMTi)T 1, 148, 154 1,074,172 1.195,932 1,188,689 1,460,701 1,77 1,030 1.727,469 1.824.443 1.810.948 1.890.738 1.650.501 27.372 0 0 0 0 0 24.00 22 45 25 00 24.&5 3054 37.02 36 11 38 14 37.86 39.52 34.50 0.57 0.00 0.00 0.00 000 000 

Coal Dumpmg1 0 017 . 0.15 . 0.031bl1on 85 00004 1bl!on I~T 57,78S.815 50,800,795 54,051,842 51,397,668 60,785,745 71,323,818 67,244,730 68,974,926 66.604.309 69,746.350 62.017 ,8fJ6 1.118,389 0 0 0 0 0 166 146 1..55 IA7 1 74 205 193 193 1.91 2.00 1.78 0.03 000 000 0.00 0.00 000 

Do>.crs & Loadcn on OB' S.7 • s1 :!IM1 
J • 0. 105 • C lblhr 0 300 lblhr hr~T 115,477 131,062 143A35 137.270 122,055 157,932 149,294 158,882 162,830 162,893 144,320 27 0 0 0 0 0 17.35 1969 21.55 20.02 18 33 23.72 2243 2387 24 46 24 47 2168 0.00 0.00 0.00 0.00 000 000 

!lours & Loadm on Coal' 78.4 • s' :/Mu • 0.022 • C IMlr 0 789 lblhr hrf'!T 18,096 15,909 16,927 16.096 19,036 22,336 21,058 21,600 20.858 2 1.842 19,421 350 0 0 0 0 0 7 14 6.27 6.68 635 7..S I 8 81 8 30 8 52 8 23 861 766 0.14 0.00 000 0.00 000 000 

Cinldcn' 32 • c ' 0.03 lblhr so 0.697 lblhr hr~T 48,722 53,733 59,333 S7.489 53.637 70,125 66, 169 70,974 72,711 72,645 62..544 195 0 0 0 0 0 849 9 36 10.43 10.)2 9.3S 1222 11.53 12 37 1267 12 66 10.90 0.05 0.00 0.00 000 000 000 
Water Trucks' 0 81 • s ' (S/30)' • C • 0.62T ' 0.031b/VM1 so 0026 lb/VMT VMTi)T 187,391 206,667 230,129 221, 112 206,297 269,712 254,495 272.977 279.656 279,405 240,555 1,134 0 0 0 0 0 I 22 I 35 150 1.14 135 I 76 166 I 78 I 83 I 83 U7 0.01 0.00 0.00 000 0.00 000 

Wind Erosten., untreated acres1 0_25 • 0.04.5 tonlacrdyc:ar 0.01 12S lon/ocreiy= acres 2,639 2,764 2,890 3,015 3,14 1 3,266 3,392 3,.5 18 3.49S 3,491 3,491 3,491 3,491 3,49 1 3.127 2,398 1,669 29 68 31 10 3251 3H2 35.33 36.75 38 16 3957 39 32 3927 39 27 39.27 39.27 3927 35 17 26.97 18 77 
Wind Erosion., treated acrcs1 

0.05 • 0.045 lon/acre/)<ar 0.00225 loniJICrcl!<ar llCfCS 293 307 321 335 349 363 377 391 388 388 388 388 388 388 347 266 185 066 069 072 0.15 079 0.82 0.85 0 88 0 87 0 87 0.87 0.87 0.87 0 87 0 78 0.60 042 

202.50 217.73 236.65 228.93 226.40 280.92 212.21 287.72 291.35 294.15 262.83 41.05 40.15 40.15 35.96 27.57 19. 19 
Southwest Pit 

M1n1ng PM: , Emission Factor ConiiOI Unc:oniiOIIcd PM, , 

1 vpero tons 
Parameter Operations Parameters by Year Controlled PM 2 , Emissions (tonsi)T) 

Operation Equauons Foetor% Emtsston Factor Units 2015 2016 2017 2018 2019 2020 202 1 2022 2023 2024 2025 2026 2027 2028 2029 2030 203 1 lOIS 20 16 2017 2018 2019 2020 202 1 2022 2023 2024 202S 2026 2027 2028 2029 2030 2031 

Cool Rc:mo\·al1 0.003 • 0. 70 • 0.03 lb/ lon 0.0001 lbllon loni~T 18,090,549 23,451,572 20,38 1,880 23, 191 .152 23,375,09 1 2 1,324,178 24,078, 189 2S,7S6,732 25.261,410 31,699,728 31, 103,228 10,130,526 0 0 0 0 0 0 57 0,74 0.64 0.73 0.74 0.67 0 76 0.81 0.80 1.00 0.98 0.32 0.00 000 0.00 0.00 0.00 

OB Removal (TIS)1 002 • 0. 75 • o 03 lb/lon 0 0004S lbllon yd11)T 100,047,346 78,642,694 76,887,S20 70,322.438 44,989,450 55,4 17,700 59,096,787 6 1,458,326 69,086,594 107,829,250 85,440.282 16,323,976 0 0 0 0 0 39.17 30.79 30. 10 27.53 17.61 21.70 23. 14 24 06 27 05 42 22 33.45 6.39 0.00 000 0 ,00 0 00 0.00 

OB Rcmo\'DI (drogline)1 0.04 • 0. 75 • 0.03 lb/)~· 0.0009 lbl)d' yd"I~T 49,690,891 46,384,729 49,246,080 44,845,450 0 0 0 0 0 0 0 0 0 0 0 0 0 2236 20 87 22 16 20.18 0.00 000 000 000 000 0.00 0.00 0.00 000 0.00 0.00 000 000 

Scrapcrs1 32 • c • 0.03 1blhr so 0 697 lblhr hr~T 2.644 3,417 2,979 3.389 3,416 3,117 3,519 3,764 3,692 4,633 4,S46 1.481 0 0 0 0 0 0 .46 060 O.S2 0.59 0.60 054 0.61 0.66 064 0 81 0 79 0.26 0.00 0.00 000 000 000 
OBBiosung1 SO • 0. 75 • 0 OJ lblblasl I 125 lblbloSI blostsi}T 272 2 11 213 194 76 96 102 106 121 IK6 148 30 0 0 0 0 0 0 15 0. 12 0. 12 0.11 0.04 0.05 0.06 006 007 0 10 008 0.02 0.00 0.00 0.00 0.00 000 

C<Hll Blasllll£1 35 • 0 75 • 0 03 I bib last 0 788 lblblasl blostsi)T 129 168 146 166 167 152 172 184 180 226 222 72 0 0 0 0 0 oos 0 07 006 0.07 0,07 006 007 007 007 009 009 0.03 0.00 000 0.00 000 000 

OB Houi ROllds1 0 81 • s ' (SI30)' ' C ' 0 62T • O.OJib/VMl 60 0059 lb/VMT VMT/)T 1,700.513 1,345,.502 1.3 16.328 1,207,800 776.23 1 952,864 1,012,787 I.OS6.155 1.195. 130 1.853.777 1.480.436 280. 166 0 0 0 0 0 2000 1582 1543 14.10 913 1120 11 91 12 42 14 OS 2 1 80 17 41 3.29 0.00 0.00 000 000 000 

Cool Houl Roods' 0 81 • s • (S/30)' ' C • 0.62!' 0 03 lb/VMl 60 0 lOS lb/VMT VMTI)T 450.840 614,351 558.558 669.287 735.624 688.863 799,669 875,503 877.61 1 1. 100.646 1,054,.S07 312,907 0 0 0 0 0 942 12 84 11 68 13.99 IS 38 14 40 1672 18 30 18 35 23 01 2204 6.54 0.00 0.00 000 000 000 
Coal Dumping' 0017 • 0 75 ' 0031b/loo 85 0 0004 lbl1on ton/)T 18,090.549 23,451,S72 20,381.880 23,191.152 23.375.091 21.324.178 24,078.189 25.756.732 25.261.410 31.699,728 3 1.103.228 10. 130.526 0 0 0 0 0 052 067 058 0.67 067 061 069 0 74 0.72 091 089 029 0.00 000 000 000 000 

Dol.m & Loaders on OB' 57 • s1 :/M11 
• 0105 • Clbihr 0 300 lblhr hrf'!T 90,.509 73.885 73,127 67,928 3 1,010 38,278 40,820 42,452 47.831 74,458 59,082 11,412 0 0 0 0 0 1360 1110 1098 1020 466 5.75 6 13 6.38 7 13 II 18 8 87 1.71 0.00 000 000 000 000 

!lor.= & Loadcn on Coal' 78 4 • s' :/l.i 1 1 
• 0.022 • C lblhr 0 789 lblhr hrf'!T 5.665 7,344 6.383 7.262 7,320 6,678 7.540 8.066 7,911 9.927 9,740 3,172 0 0 0 0 0 2.23 290 2.52 H6 289 263 2 97 3 18 3 12 392 3.84 125 0.00 000 000 000 000 

Gn>dcn ' 32 • c ' 0.03 lblhr 50 0 697 lblhr hr/u 30.956 27,799 26,703 26..572 2 1,079 23,166 2S,S81 27,2S4 29.379 41 ,640 34,708 7.303 0 0 0 0 0 s 39 4 84 4.65 4 ~3 367 404 4 46 4 75 5.12 726 605 127 0.00 000 000 0.00 000 
Water Truc:ls 1 0 81 ' s • (S/30)' • C • 0.62T • 0.03 lb/VMl 50 0026 lb/VMT VMTI)r 119,062 106,919 102,723 102.200 81 ,072 89.098 98,387 104.822 112.995 160, 153 133.491 28,090 0 0 0 0 0 0 78 0 70 0.67 0 67 0.53 0.58 0.64 068 0 74 I OS 0.87 0 18 0.00 000 000 0.00 000 

Wand Eros1on., untre.ated xres1 0 2S • 0 045 tonlacrci~'Cal 001125 loniocre/)<or llCTCS 634 698 762 826 890 955 1,019 1,083 1.147 1, 126 1,126 1,126 1.126 1.1 26 1, 126 865 493 7 13 7 8S 8.57 9.29 10.02 10.74 1146 12 18 1290 1267 12 67 12.67 12 67 12.67 12 67 973 5.54 
WUld Eros1on. tremod ocrcs1 

0.05 • 0 045 1onl~-ear 0 00225 lon/JICI'c/ycor ocn:s 70 73 ss 92 99 106 113 120 127 125 I2S 125 I2S 125 125 % 55 0 16 0.17 0.19 0.21 0.22 0 24 025 027 0 29 028 0 28 0.28 0.28 028 0 28 022 0 12 

121.99 110.08 108.93 105.?3 66.22 73.22 79.87 84.56 91.10 126.28 108.32 34.51 12.95 12.95 12.95 9.95 5.67 



Bla<: k Thunder PMu Emission Calculations (<:onlinued) 

So thP"t u I 

1 upcra 1ons 
Mining PMn Emission Factor Control Uncontrolled PM2 ~ 

Parameter Operations Parameters by Year 
Operauon Equat1ons Factor% Emission Factor Units 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 

Coal Remo\•al1 
0.003 • 0.70 • O.oJ lb/ton 0.0001 lb/ton tonlyr 32,166,483 32,322,838 28,996,224 26, 115,057 31,945,958 40,794,080 44,303,868 39,625,741 40,616,385 2,644,678 0 0 0 0 0 0 0 

OB Removal (T/S)' 0.02 ' 0.75 '0.031b/ton 0.00045 lb/ton ydJ/yr 66,463,754 67,453,961 67,016,490 5 1,447,423 77,337,339 97,618,429 108,651,962 107,282,552 120,372,888 79,340 0 0 0 0 0 0 0 

OB Removal (dragline} 1 0.04. 0.75 . 0.03 1bi)~3 0.0009 lblyd3 yd3/~T 55,413.748 50,750,481 53,8 11,940 49,884,095 60, 110,599 71 ,548,633 74,302,394 76,425,168 75,297,893 0 0 0 0 0 0 0 0 

Scrapers1 32 • c • 0.03 lblhr 50 0.697 lblhr hr/~T 4,701 4,724 4,238 3.817 4.669 5,962 6,475 5,791 5,936 387 0 0 0 0 0 0 0 

OB Blasting1 
50 ' 0. 75 • 0.03lblblasl 1.125 lblblast blastsi)T 249 246 245 217 275 346 371 368 387 0 0 0 0 0 0 0 0 

Coal Blasting1 
35 • 0. 75 • O.oJ lb/blost 0. 788 lblblast blasts/~r 230 23 1 207 187 228 291 316 283 290 19 0 0 0 0 0 0 0 

OB Haul Roads1 0.81 • s • (S/30)' • C • 0 .62T • 0.03 lbNMl 60 0.059 lbNMT VMTi)T 1.146.660 1, 164.363 1, 156,822 891,347 1,327.424 1,681,199 1,862,081 1,839,150 2,079,445 3,585 0 0 0 0 0 0 0 

Coal Haul Roads1 0.81 • s ' (S/30)' ' C • 0.62T • 0.03 lbNMl 60 0. 105 lbNMT VMTi)T 925,814 1.016,796 959,687 914.252 1,269.687 1.673,84 1 1,866,726 1,712,459 1,860,190 118,093 0 0 0 0 0 0 0 

Coal Dumping1 0.017 • 0.75 • 0.03lb/ton 85 0.0004 lblton tonl~r 32,166,483 32,322,838 28,996,224 26, 115,057 31,945.958 40.794.080 44.303.868 39,625,741 40,616.385 2,644,678 0 0 0 0 0 0 0 

Dozers & Loaders on 082 5.7 ' s121M13 ' 0.105 'C lblhr 0300 lblhr hr/~r 69,204 69,353 69,216 58,290 77,%7 95, 155 103,325 102,696 111,426 65 0 0 0 0 0 0 0 

Do1..ers & Loaders on Coal2 78.4 • s12/M11 ' 0.022 'C lblhr 0.789 lblbr hr/~r 10,073 10.1 22 9.080 8,178 10.004 12,775 13,874 12,409 12,719 828 0 0 0 0 0 0 0 

Gradcrs1 32 • c '0.03 lblhr 50 0.697 lblhr hrl}·r 28,523 30,132 29,379 24,963 36, 197 46,814 52.212 49,921 55.491 1,549 0 0 0 0 0 0 0 

Water Trucks1 0.81 ' s • (S/30)' 'C • 0.62T ' 0.03 lbNMl 50 0.026 lbNMT VMT/)·T 109,705 115,892 112,997 96,013 139,220 180,053 200,814 192,003 213,427 5,958 0 0 0 0 0 0 0 

Wind Erosion, Wltrented acres' 0.25 * 0.045 ton/acre/year 0.01 125 ton/acre/year acres 1,170 1,254 1,338 1,422 1,505 1,589 1,673 1,&46 1,646 1,646 1.646 1,&46 1,273 901 529 157 0 
Wind Erosion, treated acres' 0.05 ' 0.045 ton/acre/year 0.00225 ton/acre/year ""''" 130 139 149 158 167 177 186 183 183 183 183 183 141 100 59 17 0 

Highway/Plant Pit 
vpcra IORS 

Mining PM 2 ~ Emission Factor Control Uncontrolled PM:u Parameter Operations Parameters by Y car 
Operation Equauons Fnctor o/. Emission Factor Umts 2015 2016 2017 2018 2019 2020 202 1 2022 2023 2024 2025 2026 2027 2028 2029 2030 203 1 

Coal Removal1 0.003 • 0.70 • 0 .03 1b!ton 0.0001 lb/ton tOni)T 0 0 0 0 0 0 0 0 0 19,940,151 48.949.342 123,753,602 128,451,858 101,181,531 118,625,119 148,567,029 190,000,000 

OB Removal (T/S)1 0.02 • 0. 75 • 0.03 lb/ lon 0.00045 lb/ton yd.l/)T 0 0 0 0 0 0 0 0 0 29,419,032 198,545,439 15 1,578,368 18,320,881 65,616,149 116,241,607 233,62 1' 179 739,423.554 

08 Removal (dragline)1 0.04 ' 0, 75 ' 0.03 lb/yd3 0.0009 lblyd' ydJ/)T 0 0 0 0 0 0 0 0 0 0 0 186,413,712 248,900,662 2 12,154,763 247,985,386 253,956,044 0 

Scrapers' 32 • c. 0.03 lblhr 50 0.697 lb/hr hr/}T 0 0 0 0 0 0 0 0 0 2,914 7,154 18,086 18,990 16,144 17,867 21,7 13 27.768 

OB Blasting1 50' o. 75 • 0.03 lblblast II 25 lblblast blastsi~·T 0 0 0 0 0 0 0 0 0 50 335 663 668 424 690 912 1,246 

Coal Blasting1 35 ' 0, 75 ' 0.03 Jblblast 0. 788 lblblost blastsi)T 0 0 0 0 0 0 0 0 0 142 350 884 9 18 723 847 1,06 1 1,357 

OB Haul Roads1 0.81 • s • (S/30)' • C • 0.62T • O.oJ lbNMl 60 0.059 lbNMT VMT/)T 0 0 0 0 0 0 0 0 0 515,331 3,420,376 2,626,226 320.996 1, 143, 114 2,019,683 4,023,769 12,8 17,829 

Coal Haul Roads' 0.8 1 • s • (S/30)' • C • 0.62T • 0.03 lbNMl 60 0.105 lbNMT VMT/)r 0 0 0 0 0 0 0 0 0 108.518 255.120 578,721 600,691 473, 165 554,738 694,758 888,5 15 

Coal Dumping1 
0.017 • 0.75 'O.oJib/ton 85 0.0004 lb/ton too/~T 0 0 0 0 0 0 0 0 0 19,940,15 1 48,949,342 123,753,602 128,451,858 101, 181 ,53 I 118,625, 119 148,567,029 190,000,000 

Dozers & Loaders on 082 5.7 's1 2/M 1 1 
• 0.105 • C lb/hr 0.300 lblhr hr/)T 0 0 0 0 0 0 0 0 0 20,267 136.453 153,120 72,980 98,63 1 138,942 221,154 508.207 

Dozers & Loaders on Coal2 78.4 • s' ~/M 1 J ' 0.022 • C lblhr 0.789 lb/hr hr/~T 0 0 0 0 0 0 0 0 0 6,244 15,329 38,754 40,5 15 33,494 37,855 46,525 59,500 

Graders1 32 • C '0.03 lblhr 50 0.697 lblhr hr/}T 0 0 0 0 0 0 0 0 0 9,075 54, 154 45,007 10,780 21,795 35.705 67,046 200.382 

Water Trucks1 0.81 • s • (S/30)' • C • 0.62T • 0.03 lbN Ml 50 0.026 lbN MT VMT/~r 0 0 0 0 0 0 0 0 0 34,903 208,285 173,106 41 ,463 83,825 137,328 257.870 770,700 

Wind Erosion, untreated acres1 
0.25 * 0.045 ton/acre/year 0.01125 ton/acre/year acres 0 0 0 0 0 0 0 0 128 225 322 4 19 516 613 582 582 582 

Wind Erosion, treated acrcs 1 
0.05 ' 0.045 ton/acre/year 0.00225 ton/acre/year acres 0 0 0 0 0 0 0 0 14 25 36 47 57 68 65 65 65 

Section 16 P't I 

; upera 1ons 
Mining PM2 ~ Emission Factor Control Uncontrolled PM1 ~ Parameter Operations Parameters by Year 

Operation Equations Factor % EnUssion Factor Umts 2015 2016 2017 2018 2019 2020 202 1 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 

Cool Remo\'al 1 0.003 • 0 .70' 0 03 lh/ton 0 000 I lh/tnn lnn/~T 0 0 0 0 0 0 0 0 11 ,305.388 2Q,654,584 47,Q29,'ih4 ~4.99ll,981 ~4,9Qfl,91l1 4fl,009,7Rt; 14,9%981 4 1,412,971 0 

OB Removal (T/S)1 0.02 • 0. 75 • 0.03 lb/ton 0.00045 lblton ydl/~r 0 0 0 0 0 0 0 0 117,395,283 132.034, 113 144,097,437 168,927,083 30,216,686 15 1,670,375 18 1,087,551 122,699,621 0 

OB Removal (dragline) 1 0.04 • 0. 75 • O.D31b/yd3 0 .0009 lb/yd' yd3/)'T 0 0 0 0 0 0 0 0 0 39,571,855 9 1,424,631 107,186,139 107, 186,139 9 1,697,447 107, 186,139 72,152, 187 0 

Scrapers1 32 . c • 0.03 lblhr 50 0.697 lbihr hr/~T 0 0 0 0 0 0 0 0 1,652 4,334 7.005 8,038 8,131 7,485 8,283 6,055 0 

OB Blasting1 50 ' 0. 75 • 0.03 I bib last 1.125 lblblost blasts/}r 0 0 0 0 0 0 0 0 198 296 404 472 473 157 488 335 0 

Coal Blasting1 35 • o. 75 • 0.03 lblblast 0. 788 lblblast blastsi)T 0 0 0 0 0 0 0 0 81 212 342 393 393 335 393 296 0 

OB Haul Roads1 0.81 • s '(S/30)' ' C' 0.62T • 0.03 lbN M1 60 0.059 lbNMT VMT/)T 0 0 0 0 0 0 0 0 2,003,963 2,262,141 2,492,945 2,857.791 427,674 2,491 ,081 3,039,081 2.082,770 0 

Coal Haul Roads 1 0.81 's' (S/30)' ' C ' 0.62T ' O.oJ lbNM1 60 0.105 lbNMT VMTi)T 0 () 0 0 0 0 0 0 94,947 282,424 499,609 578,672 642,969 603,264 77 1.563 629,710 0 

Coal Dumping 1 0.017 • 0.75 '0.031b/ton 85 0.0004 lb/ton ton/)'T 0 0 0 0 0 0 0 0 11 .305.388 29,654,584 47.929.564 54,996,983 54,996,983 46,909,786 54,996.983 4 1,432.971 0 

Dozers & Loaders on 082 5.7 ' s1 ~/M1 ) • 0.105 ' C lblhr 0.300 lbJbr hr0-r 0 0 0 0 0 0 0 0 80.614 110,445 127,776 147,430 9 1,726 133,545 155,894 109,645 0 

Dozers & Loaders on Coal2 78.4 ' s12/M 1
} • 0.022 ' ( lbJhr 0.789 lblhr hr/)T 0 0 0 0 0 0 0 0 3.540 9.287 15,0 10 17.223 17.347 15,529 17,550 12,975 0 

Grllders1 32 • c ' 0.03 lblhr 50 0.697 lblhr hr/yr 0 0 0 0 0 0 0 0 3 1. 19 1 37,379 43,214 48,467 12,796 43,233 53,098 37.395 0 

Water Trucks 1 0.81 • s • (S/30)' • C • 0.62T • O.Q3 lbNMl 50 0.026 lbNMT VMTi)T 0 0 0 0 0 0 0 0 119.964 143,765 166,208 186,412 49.2 14 166.279 204,222 143,826 0 

Wind &osion, untreated acres1 0.25 • 0.045 ton/acre/year 0.01125 ton/acrcJyear ncrcs 0 0 0 0 0 0 5 10 610 710 809 909 1,009 1, 109 1, 109 1.109 1,109 573 
Wind Erosion, treated acres1 

0.05 • 0.045 ton/acre/year 0.00225 ton/acrcJyeou acres 0 0 0 0 0 0 57 68 79 90 101 112 123 123 123 123 64 

Total 

Mining PMl ~ Emission Factor Control Uncontrolled PM:u 
1 u pc:ra .1ons 

Parameter Operations Parnmetcrs by Year 
Operatlon Equnhons Factor% Emission Factor Umts 2015 2016 201 7 20 18 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 

Cool Remo\"al' 0.003 • 0,70 • 0.031b/ton 0.0001 lbllon tonf)T 190,000,000 190,000,000 190.000,000 190,000,000 190.000,000 190,000,000 190,000.000 190,000,000 190,000,000 190,000,000 190,000,000 190,000,000 183,448,841 148,091,317 173,622.102 190,000,000 190,000,000 

OB Removal (T/S)1 0.02' 0.75 ' 0.03 1b/ton 0.00045 lblton yd1/yr ~38,932,656 447,699,776 476,016,709 476,273,2 16 421,006, 177 456, 125,004 408,410,007 430,694,865 560,494,500 5 15,252, 181 593,473,808 336,862,994 48,537,567 217,286,524 297,329,158 356,320,800 739,423,554 

OB Removnl (dragline)1 0.04 • 0.75 ' O.D31b/yd3 0.0009 lbl~-d' yd3/ )T ~95, 158, 1 58 283,783,554 291,842,005 270,50 I, 112 252,305.995 252.944,464 262,693,326 270,430,1 12 269,071.012 202,890,957 185.070.840 293,599.851 356,086,801 303,852,2 10 355,171.525 326,108,231 0 

Scrapers' 32 • c • 0.03 lblhr 50 0.697 lblhr hri)T 27,768 27,768 27,768 27,768 27,768 27,768 27,768 27,768 27,768 27,768 27,768 27,768 27, 121 23,629 26, 150 27,768 27,768 

OB Blasting' 50 • 0. 75 • 0.03 lblblast 1.125 lblblast blas~T 1,472 1,447 1,523 1,488 1,356 1,406 1,345 1,393 1.580 1,337 1,380 1,165 1, 142 58 1 1, 178 1,247 1,246 

Coal Blnsting1 35 • 0. 75 ' 0.03 lb/blast 0. 788 lblblast blastsi~T 1,357 1,357 1.357 1,357 1,357 1,357 1,357 1,357 1,357 1,357 1,357 1,357 1,3 10 1,058 1,240 1,357 1.357 

OB Haul Roods' 0.81 • s • (S/30)' • C • 0.62T • 0.03 lbNMl 60 0.059 lbNMT VMT/~T 7,553.755 7.707.339 8,203,402 8,207,8% 7,239,714 7,854,935 7.019,051 7,409,443 9,683,305 8,890,739 10,261.045 5.765,673 748,670 3.634. 194 5,058,764 6.106,540 12,817,829 

Coal Haul Roads 1 0.8 I • s • (S/30)' • C • 0.62T • 0,03 lbNM1 60 0. 105 lbNMT VMT/)T 3,939,654 4,299,812 4,443,613 4,715.616 5,060.510 5.246,270 5,538,604 5,656.720 5.730.401 4,567,616 3,459,737 1.497,672 1,243,660 1,076,428 1,326,300 1.324,468 888,5 15 

Coal Dumping 1 
0.017 • 0.75 • O.oJib/ton 85 0.0004 lblton I~T 190,000,000 190,000,000 190,000.000 190.000,000 190,000,000 190,000,000 190,000.000 190,000,000 190,000.000 190,000,000 190,000,000 190,000,000 183,448,841 148,091,317 173,622, 102 190,000,000 190,000.000 

Dozers & Loaders on 08: 5.7 • s1 1 /M 13 • 0. 105 • C lblhr 0.300 lblhr hr/)T 422,888 425,586 447,025 444,54 1 392,390 403,970 372,948 389.565 477.422 431,850 467,631 3 11,990 164,705 232,176 294,836 330,799 508.207 

Dozers & L-ooders on Coal2 78.4 • s' ~IM 1 1 
• 0.022 ' C lblhr 0.789 lblhr hf/)T 59.500 59.500 59,500 59,500 59,500 59.500 59.500 59,500 59.500 59,500 59.500 59,500 57.862 49.023 55.406 59,500 59.500 

Gradcn; 1 32 . c '0.03 lblhr 50 0.697 lblhr hr/~T 161,338 169,0 14 178,575 182,707 173,394 185.362 177.240 184,839 2 19.917 190.699 194.620 101,073 23.576 65,027 88,803 104,441 200.382 

Water Tn~eks 1 0.81 • s • (S/30)' ' C ' 0.62T • 0.03 lbNM1 50 0.026 lbNMT VMTi)T 620,529 650,055 686,829 702,719 666.898 712.932 681.693 710,918 845,834 733,457 748.539 388.743 90,677 250.104 341.550 401,696 770,700 

Wind Erosion, untreated acres' 0.25 -.- 0.045 ton/acre/year 0.0 11 25 ton/acrc/yc.:tr acres 8,598 9, 131 9.664 10.012 10,406 10.799 11.703 12,085 11.37& 10,539 9.807 10.004 9,094 8.084 6.582 5,110 3.3 16 
Wind Erosion, treated aaes1 

0.05 • 0.045 ton/acre/year 0.00225 ton/ocre.f)~nr acres 955 1,0 15 1.074 1,112 1.156 1,200 1,300 1.343 1,2&4 1, 17 1 1.090 1, 112 1.0 10 898 731 568 368 

Constants: 
Numbe-r of wet days, \V, (> 0.0 1 ")::~~ 100 Tire correction fac.tor, T • 2.5 
C • ((365·W)/365) • 0.726 Overburden density (ton/yd1

)- 1.74 
Silt corucnt ofro:.d bed, s, (%) = 8.6 Do7..ed overburden silt content, s, w~>- 6.9 
Speed ofOB haul trucks, S. (mph)• 15 Dozed O\"Crburdcn moisture content, M, (o/•) • 7.9 
Speed of coal haul tnteks (mph}• 20 Do1.ed coa l si lt content. s, (%}- 8.6 
Speed of wntcr trucks (mph)"' 10 Dozed coal moisture content, M, (~o)"" 10.4 

1 Enussion Factor Equation from Wyoming Memorandum Dated January 24, 1979, Subject: Fugiti\'C Dust Emission Factors 
: Emission Factor Equations from AP-42 Table 11.9- 1, July 1998 Appendix 2 

Controlled PM13 Emissions (tons/)T) 

2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 203 1 

1.0 1 1.02 0.91 0.82 1.01 1.29 1.40 1.25 1.28 0.08 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

26.02 26.4 1 2624 20. 14 30.28 38.22 42.54 42.00 47.13 003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

24.94 22.S4 24.22 22.45 27.05 32.20 33.44 34.39 33.88 0.00 0.00 0.00 000 0.00 0.00 0.00 0.00 

0.82 0.82 0.74 0.67 0.81 1.04 1.13 1.01 1.03 O.D7 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

0.14 0.14 0. 14 0 .12 0.15 0.19 0.21 0.21 0.22 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

0.09 0.09 0.08 O.C'7 0.09 0.11 0.12 0.11 0. 11 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

1348 13.69 13.60 1048 15.61 19.77 21.90 21.63 24.45 0.04 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

19.35 21.26 20.06 19.11 26.54 34.99 39.02 35.80 38.89 2.47 0.00 0.00 000 0.00 0.00 0.00 0.00 

0.92 0.93 0.83 0.75 0.92 1.1 7 1.27 1.14 1.17 0.08 0.00 0.00 0.00 0.00 0.00 000 0.00 

10.39 10.42 10.40 8.76 11.71 14.29 15.52 15.43 16.74 0.0 1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

3.97 399 3.58 3.23 3.95 5.04 5.47 4.S9 5.02 0.33 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

4.97 5.25 5.12 4.35 6.31 8.16 9.10 8.70 9.67 027 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

0.72 0.76 0.74 0.63 0.91 1.18 1.3 1 1.25 1.39 0.04 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

13. 17 14.11 15.05 15.99 16.93 17.88 18.82 18.51 18.51 18.51 18.51 18.51 14.33 10.14 5.95 1.76 0.00 

0.29 031 0.33 0.36 0.38 0.40 0.42 0.41 0.41 0.41 041 0.41 0.32 0.23 0. 13 0.04 0.00 . 120.29 122.03 122.04 107 .• 2 142.64 175.91 191.66 1116.73 199.90 22.35 18.92 18.92 14.64 10.36 6.08 1.80 0.00 

Controlled PM~ s Emissions (tons/~r} 
2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 203 1 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.63 1.54 3.90 4.05 3.19 3 74 4.68 5.99 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 11.52 77.73 59.34 7. 17 25.69 45.51 9 1.46 289.48 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 83.89 112.0 1 95.47 111.59 114.28 0.00 

0.00 0.00 0.00 0.('0 000 0.00 0.00 0.00 0.00 0.5 1 1.25 3. 15 3.3 1 2.81 3.11 3.78 4.84 

000 000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.03 0.19 0.37 0.38 0.24 0.39 0.5 1 0.70 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.06 0. 14 0.35 036 0.28 0.33 0.42 0.53 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 000 0.00 6.06 40.22 30.88 3.77 13.44 23.75 47.31 150 72 

0.00 0.00 0.00 0.00 0.00 0.00 000 0.00 0.00 2.27 5.33 12.10 12.56 9.89 11.60 14.52 18.57 

0.00 0.00 0.00 0.(10 0.00 0.00 0.00 0.00 0.00 0.57 1.40 3.55 3.68 2.90 3.40 4.26 5.45 

0.00 0.00 000 0.00 0.00 0.00 0.00 0.00 0.00 3.04 20.50 23.00 10.96 14.82 20.87 33.22 76.34 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 2.46 6.05 15.28 15.98 13.21 14.93 18.35 23.47 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.58 9.44 7.84 1.88 3.80 622 11.68 34.92 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.23 1.36 1.1 3 0.27 0.55 0.90 1.68 5.03 

0.00 0.00 0.00 0(10 0.00 0.00 0.00 0.00 1.44 2.53 3.62 4.71 5.80 6.89 6.55 6.55 6.55 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.03 0.06 0.08 0.10 0 .13 0.15 0.15 0. 15 0.15 

0.00 0.00 0,00 0,00 0.00 0.00 0.00 0.00 1.47 31.54 168.84 249.60 182.31 193.33 253.03 352.86 622.73 

Controlled PMl) Emissions (tonSI)T) 

2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 

000 000 000 000 000 000 0.00 0.00 0.36 0.93 1.5 1 1.73 1.73 1.48 1.73 1.31 0.00 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 45.96 51.69 56.41 66. 13 11.83 59.38 70.90 48.04 0.00 

0.00 0.00 0.00 O.tlO 0.00 0.00 0.00 0.00 0.00 17.81 41.14 48.23 48.23 41.26 48.23 32.47 0.00 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.29 0.76 1.22 1.40 1.42 1.30 1.44 1.06 0.00 

0.00 0.00 0.00 O.llO 0.00 0.00 0.00 0.00 0.11 0.17 0"23 0.27 0.27 O.o<J 0.27 0.19 0 .00 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.03 0.08 0.13 0.15 0.15 0. 13 0. 15 0.12 0.00 

0.00 0.00 0.00 0.1)() 0.00 0.00 000 0.00 23.56 26.60 29.31 33.60 5.03 29.29 35.74 24.49 0.00 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.98 5.90 10.44 12.10 13.44 12.6 1 16.13 13.16 0.00 

0.00 0.00 0.00 0.()() 0.00 0.00 0.00 0.00 0.32 0.85 1.37 1.58 1.58 1.35 1.58 1.19 0.00 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 12. 11 16.59 19.19 22.15 13.78 20.06 23.42 16.47 0.00 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.40 3.66 5.92 6.79 6.84 612 692 5. 12 0.00 

0.00 0.00 0.00 0.1)() 0.00 0 .00 0.00 0.00 5.43 6.5 1 7.53 8.45 2.23 7.53 9.25 6.52 0.00 

0.00 0.00 0"00 0.1)() 0.00 0.00 0.00 0.00 0.78 0.94 1.09 1.22 0.32 1.09 1.33 0.94 0.00 

0.00 0"00 0.00 0.!10 0.00 0.00 5.74 6.86 7.98 9 .11 10.23 11.35 12.47 12.47 12.47 12.47 6 .44 

0.00 0.00 0.00 0.00 0.00 0.00 0.13 0 .15 0.18 0.20 023 0.25 0.28 0.28 0.28 0.28 0 .14 

0.00 0.00 0.00 O.IJO 0.00 0.00 5.86 7.01 100.50 141.80 185.96 215,40 119.60 194.45 229.85 163.81 6.59 

Controlled PM1 j Emissions (tOnsi)T) 

2015 20 16 2017 20. 8 201 9 2020 202 1 2022 2023 2024 2025 2026 2027 2028 2029 2030 203 1 

5.99 5.99 5.99 5.~9 5.99 5.99 5.99 5.99 5.99 5.99 5.99 5.99 5.78 4.66 5.47 5.99 5.99 

17184 175.27 186.36 186..16 164.82 178.57 159.89 168.62 219.43 20 1.72 232.34 131.88 19.00 85.07 116.40 139.50 289.48 

132.82 127.70 131.33 121.73 113.54 11 3.83 118.21 121.69 121.08 91.30 83.28 132. 12 160.24 136.73 159.83 146.75 0.00 

4.84 4.84 4.84 4.84 4.84 4 .84 4.84 4.84 4.84 4.84 4 .84 4.84 4.73 4.12 4.56 4.84 4.84 

0.83 0.81 0.86 0.:14 0.76 0.79 0.76 0.78 0.89 0.75 0.78 0 .66 0.64 0.33 0.66 0.70 0.70 

0.53 0.53 0.53 o.n 0.53 0.53 0.53 0.53 0.53 0.53 0.53 0.53 0.52 0.42 0.49 0 53 0.53 

88.82 90.63 96.46 96.:>1 85.13 92.36 82.53 87.13 113.86 104.54 120.66 67.80 8.80 42.73 59.48 71.80 150.72 

82.36 89.88 92.89 98.:'8 105.79 109.67 115"78 118.25 119.79 95.48 72.32 31.31 26.00 22.50 27.73 27.69 18.57 

5.45 5.45 5.45 5..15 5.45 5.45 5.45 5.45 5.45 5.45 5.45 5.45 5.26 4.25 4.98 5.45 5.45 

63.52 6B3 67.15 66. '7 58.94 60.68 56.02 58.52 71.71 64.87 70.24 46.86 24.74 34.87 44.29 49.69 76.34 

23.47 23.47 23.47 2H7 23.47 23.47 23.47 23.47 23.47 23.47 23.47 23.47 22.82 19.33 2 1.85 23.47 23.47 

28. 11 29.45 31.12 3 1.04 30.21 32.30 30.88 32.2 1 38.32 n23 33.91 17.6 1 4.11 11.33 15.47 18.20 3492 

4.05 4.25 4.49 45 9 436 4.66 4.45 4.64 5.53 4.79 4.89 2.54 0.59 1.63 2.23 2.62 5.03 

96.73 102.73 108.72 112 . .;4 11 7.Q7 121.49 131.65 135.96 128.00 118.56 110.33 11 2.54 10230 90.94 74.04 57.49 37.3 1 

2.15 2.28 2.42 2.50 2.60 2.70 2.93 3 02 2.84 2.63 2 45 2.50 2.27 2.02 1.65 1.28 0.83 

711.51 727.2 1 762.06 762.13 723.49 757.32 743.39 771.09 861.73 758.16 771.48 586.09 387.80 460.94 539.13 555.99 654.18 



Black Thunder Pl\110 Mobile Source Emission Calculations 

North Pit 
uperanons 

Mining PM to Parameter Operations Parameters by Year PM10 Emissions (tons/yr) 
Operation Emission Factor Units 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 

)B Haul Trucks 0.26 lblhr hrlyr 127,770 144,909 149,161 231,188 127,580 0 0 0 0 0 0 0 0 0 0 0 0 16.61 18.84 19.39 30.05 16.59 0.00 0.00 0.00 0.00 0,00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

.::oaJ Haul Trucks 0.26 lblhr hrlyr 81,701 100,577 103,242 127,637 72,892 0 0 0 0 0 0 0 0 0 0 0 0 10.62 13.07 13.42 16.59 9.48 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Graders 0.06 lblhr hr/yr 27,231 31,913 32,812 46,647 26,061 0 0 0 0 0 0 0 0 0 0 0 0 0.82 0.96 0.98 1.40 0.78 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Wheeled Loaders on OB 0.17 lblhr hrlyr 8,456 8,166 8,741 10,668 6,670 0 0 0 0 0 0 0 0 0 0 0 0 0.72 0.69 0.74 0.91 0.57 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Wheeled Loaders on Coal 0.17 lblhr hrlyr 9,588 11,019 10,759 12,638 6.850 0 0 0 0 0 0 0 0 0 0 0 0 0.81 0.94 0.91 1.07 0.58 0.00 0.00 0.00 0 .00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

RT Dozers on 08 0.17 lblhr hrlyr 14,034 14,921 15,167 18,127 10,515 0 0 0 0 0 0 0 0 0 0 0 0 1.19 1.27 1.29 1.54 0.89 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

RT Dozers on CoaJ 0.17 lblhr hr/yr 2,422 2,784 2,718 3,193 1,731 0 0 0 0 0 0 0 0 0 0 0 0 0.21 0.24 0.23 0.27 0.15 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0 .00 0.00 0.00 0.00 
Track Dozers on 0 8 0. 11 lblhr hrlyr 49,554 54,545 55,541 78,244 48,869 0 0 0 0 0 0 0 0 0 0 0 0 2.73 3.00 3.05 4.30 2.69 0 .00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0 .00 0.00 0.00 0.00 

Scrapers 0.41 lblhr hrlyr 5,605 6,442 6,290 7,388 4,004 0 0 0 0 0 0 0 0 0 0 0 0 1.15 1.32 1.29 1.5 1 0.82 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
DrillsonOB 0.14 lblhr hrlyr 11,346 11,833 12,151 14,584 8,595 0 0 0 0 0 0 0 0 0 0 0 0 0 .79 0.83 0.85 1.02 0.60 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0 .00 0.00 

Drills on Coal 0 .14 lblhr hrlyr 2,535 2,990 2,822 3,610 1,402 0 0 0 0 0 0 0 0 0 0 0 0 0.18 0.21 0.20 0.25 0.10 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0 .00 

Water Trucks 0.26 lblhr hrlyr 10,474 12.274 12,620 17,941 10,024 0 0 0 0 0 0 0 0 0 0 0 0 1.36 1.60 1.64 2.33 1.30 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Locomotives 0.18492 lblengine hr hr/yr 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

37.19 42.96 44.01 6 1.26 34.54 0.00 0.00 0.00 0.00 0 ,00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Northwest Pic 
u perauons 

Mining PM 10 
Parameter Operations Parameters by Year PM10 Emissions (tonslyr) 

Operation Emission Factor Units 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 

OB Haul Trucks 0.26 lblhr hrlyr 147,085 142,645 165,157 145,203 194,976 237,229 140,953 156,808 129,848 114,576 0 0 0 0 0 0 0 19.12 18.54 21.47 18.88 25.35 30.84 18.32 20.39 16.88 14.89 0 .00 0.00 0.00 0.00 0.00 0.00 0.00 

Coal Haul Trucks 0.26 lblhr hrlyr 52,186 53,024 64,400 62,763 85, 170 110,908 115,040 125,422 109,733 103,970 0 0 0 0 0 0 0 6.78 6.89 8.37 8.16 11.07 14.42 14.96 16.30 14.27 13.52 0.00 0,00 0 .00 0.00 0,00 0 .00 0 .00 

Graders 0.06 lblhr hr/yr 25,905 25,437 29,842 27,035 36,419 45,258 33,279 36,690 3 1,146 28,411 0 0 0 0 0 0 0 0.78 0.76 0.90 0.81 1.09 1.36 100 1.10 0.93 0.85 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Wheeled Loadm on OB 0.17 lblhr hrlyr 6,771 6,960 7,551 6,910 10,034 11,950 8,254 9,081 8,673 6,188 0 0 0 0 0 0 0 0.58 0.59 0.64 0.59 0.85 102 0.70 0.77 0.74 0.53 0.00 0.00 0.00 0 .00 0.00 000 0.00 

Wheeled Loaders on Coal 0.17 lblhr hrlyr 10,901 9,837 10,883 9,686 11,623 14,139 13,593 13,911 11,553 9,079 0 0 0 0 0 0 0 0.93 0.84 0.93 0.82 0.99 1.20 1.16 1.18 0.98 0 .77 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

RT Dozers on OB 0.17 lblhr hr/yr 13,745 13,064 14,338 12,908 16,844 20,292 16,992 17,882 15,732 11,874 0 0 0 0 0 0 0 1.17 1.11 1.22 1.10 1.43 1.72 144 1.52 1.34 1.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
RT Dozers on Coal 0.17 lblhr hrlyr 2,754 2,485 2,749 2,447 2,936 3,572 3,434 3,514 2,919 2,294 0 0 0 0 0 0 0 0.23 0.21 0.23 0.2 1 0.25 0.30 0.29 0.30 0.25 0. 19 0.00 0.00 0.00 0.00 0 .00 0.00 0.00 

Track Dozers on 0 8 0. 11 lblhr hrlyr 55,136 53,631 59,908 54,197 68,425 80,363 54,262 58,572 50,317 45,659 0 0 0 0 0 0 0 3.03 2.95 3.29 2.98 3.76 4.42 2.98 3.22 2.77 2.51 0.00 0.00 0.00 0 .00 0.00 0.00 0.00 
Scrapers 0.41 lblhr hrlyr 6,373 5,751 6,362 5,663 6,795 8,266 7,947 8,132 6,754 5,307 0 0 0 0 0 0 0 1.31 1.18 1.30 1.16 1.39 169 1.63 1.67 1.38 1.09 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
DrillsonOB 0.14 lblhr hrlyr 10,690 10,307 11,288 10,193 13,586 16,328 13,182 13,983 12,493 9,330 0 0 0 0 0 0 0 0.75 0.72 0.79 0.71 0.95 1.14 0.92 0.98 0.87 0.65 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Drills on Coal 0.14 lblhr hrlyr 2,883 2,669 2,855 2,767 2,379 2,439 2,251 2,239 1,860 1,420 0 0 0 0 0 0 0 0.20 0.19 0.20 0.19 0. 17 0.17 0, 16 0.16 0.13 0. 10 0.00 0.00 0.00 0.00 0.00 0 .00 0.00 
Water Trucks 0.26 lblhr hrlyr 9,964 9,783 11,478 10,398 14,007 17,407 12,800 14, 112 11,979 10,927 0 0 0 0 0 0 0 1.30 1.27 1.49 1.35 1.82 2.26 1.66 1.83 1.56 1.42 0 .00 0.00 0 .00 000 0.00 000 0.00 

Locomotives 0.18492 lblengine hr hrlyr 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

36. 17 35.26 40.84 36.96 49. 13 60.55 45.23 49.42 42.10 37.54 0.00 0.00 0.00 0.00 0.00 0.00 0 .00 

West Pit 
v perallons 

Mining PMIO Parameter Operations Parameters by Year PM10 Emissions {tons/yr) 
Operation Emission Factor Units 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 

OB Haul Trucks 0 26 lblhr hr/yr 266.131 309,857 344,331 325,764 267,795 362,871 335,390 362,058 376,447 374,608 329,573 171 0 0 0 0 0 34.60 40.28 44.76 42.35 34.81 47.17 43.60 47.07 48.94 48.70 42.84 0.02 0.00 0.00 0.00 0.00 0.00 

Coal Haul Trucks 0.26 lblhr hrlyr 108,650 103,477 115,927 116.459 144,798 176,553 173,601 183,897 182,866 184,201 151,537 2,097 0 0 0 0 0 14.12 13.45 15.07 15. 14 18.82 22.95 72.57 23.91 23.77 23.95 19.70 0.27 0.00 0.00 0.00 0.00 0.00 
Graders 0.06 lblhr hrlyr 48,722 53,733 59,833 57,489 53,637 70,125 66,169 70,974 72,7 11 72.645 62,544 295 0 0 0 0 0 1.46 1.61 1.80 1.72 1.61 2. 10 1.99 2. 13 2. 18 2.18 1.88 0.01 0.00 0.00 0.00 0 .00 0 .00 

Wheeled Loaders on OB 0.17 lblhr hrlyr 8,915 12,044 13.385 13, 134 11,858 16. 124 15,826 16,999 17,892 17,598 15,336 0 0 0 0 0 0 0.76 1.02 1.14 1.12 1.01 1.37 1.35 1.44 1.52 1.50 1.30 0.00 0 .00 0.00 0.00 0 .00 0 .00 
Wheeled Loaders on C'oal 0 17 lhlhr hr/yr 14.446 12,700 11511 12.84Q 15. 196 17,83 1 16,811 17,244 16,651 17,437 15,504 280 0 0 0 0 0 1.23 1.08 1.15 1.09 1.29 1.52 1.43 1.47 I 42 I 4& I 32 002 000 000 000 000 000 

RT Dozers on OB 0. 17 lblhr hrlyr 18,170 19,245 20,921 20,209 2 1,042 26,409 25,385 26,633 26,867 27,249 23,987 83 0 0 0 0 0 1.54 1.64 1.78 1.72 1.79 2.24 2.16 2.26 2.28 2.32 2.04 0.0 1 0.00 0.00 0.00 0.00 0.00 
RT Dozers on Coal 0. 17 lblhr hrlyr 3,650 3,208 3,414 3,246 3,839 4,505 4,247 4,356 4,207 4,405 3,917 71 0 0 0 0 0 0.31 0.27 0.29 0 .28 0.33 0.38 0.36 0.37 0.36 0.37 0.33 0.01 0.00 0.00 0.00 0.00 0.00 

Track Dozers on 0 8 0.11 lblhr hr/yr 88,393 99,773 109,129 103,928 89,156 115,399 108,084 115,249 118,072 118,047 104,997 118 0 0 0 0 0 4.86 5.49 6.00 5.72 4.90 6.35 5.94 6.34 6.49 6.49 5.77 0.01 0.00 0.00 0.00 0.00 0.00 
Scrapers 0.41 lblhr hrlyr 8,445 7,424 7,900 7, 512 8,884 10,424 9,828 10,08 1 9.734 10,193 9,064 164 0 0 0 0 0 1.73 1.52 1.62 1.54 1.82 2.14 2.01 2.07 2.00 2.09 1.86 0,03 0.00 0 .00 0.00 0.00 0.00 

Drills onOB 0. 14 lblhr hrlyr 14,121 15,685 17,132 16,606 16,782 21,410 20,671 21,799 22, 198 22,360 19,640 4 0 0 0 0 0 0.99 1.10 1.20 1.16 1.17 1.50 1.45 1.53 1.55 1.57 1.37 0.00 0.00 0.00 0.00 0.00 0.00 

Drills on Coal 0. 14 lblhr hrlyr 3,820 3,446 3,544 3,671 3, 110 3,075 2,783 2,776 2,680 2,726 2,424 37 0 0 0 0 0 0.27 0 .24 0.25 0.26 0.22 0.22 019 019 019 0.19 0. 17 0.00 0.00 0.00 0.00 0.00 0.00 
Water Trucks 0 26 lblhr hrlyr 18,739 20,667 23.013 22,111 20,630 26,971 25,450 27,298 27,966 27,940 24,056 113 0 0 0 0 0 2.44 2.69 2.99 2.87 2.68 3.51 3.31 3.55 3.64 3.63 3,13 0.01 0.00 0.00 0.00 0.00 0.00 

Locomotives 0. 18492 lblengine hr hrlyr 0.00 0 .00 0.00 0,00 0.00 0.00 0.00 000 0.00 0.00 0 .00 0.00 0 .00 0.00 0.00 0.00 0.00 

64.31 70.39 78.04 74.97 70.46 9 1.45 86.36 92.32 94.34 94.46 8 1.72 0.40 0.00 0.00 0,00 0.00 0.00 
SouthM-·est Pit 

u peranons 

Mining PM10 
Parameter Operations Parameters by Year PM10 Emissions (tons/yr) 

Operation Emission Factor Units 2015 2016 201 7 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 

OB Haul Trucks 0.26 lblhr hrlyr 195,461 154,655 151 ,302 138,828 89,222 109,525 116,412 121,397 137,371 213,078 170,165 32,203 0 0 0 0 0 25.41 20.11 19.67 18.05 11.60 14.24 15.13 15.78 17.86 27.70 22. 12 4. 19 0.00 0.00 0.00 0.00 0.00 

Coal Haul Trucks 0.26 lblhr hrlyr 42,663 59,182 54,143 65,572 72,922 68,672 80,362 88,247 88,619 I 07,228 96,817 23,978 0 0 0 0 0 5.55 7.69 7.04 8.52 9.48 8.93 1045 11.47 11.52 13.94 12.59 3.12 0.00 0.00 0.00 0.00 0.00 
Graders 0 06 lblhr hrlyr 30,956 27,799 26,708 26,572 21,079 23, 166 25,581 27,254 29,379 41,640 34,708 7,303 0 0 0 0 0 0.93 0.83 0.80 0 80 0.63 0.69 0.77 0.82 0.88 1.25 1.04 0.22 0.00 0.00 0.00 0.00 0.00 

Wheeled Loaders on 08 0. 17 lblhr hrlyr 11,428 7,558 8,141 6,711 391 1,719 1,620 1,571 2,417 4,897 2,971 0 0 0 0 0 0 0.97 0.64 0.69 0.57 0,03 0.15 0. 14 0.13 0.21 0.42 0.25 0.00 0.00 0.00 0.00 0.00 0.00 

Wheeled Loaders on Coal 0. 17 lblhr hrlyr 4,523 5,863 5,095 5,798 5,844 5,331 6,020 6,439 6,315 7,925 7,776 2,533 0 0 0 0 0 0.38 0.50 0.43 0.49 0.50 0.45 0.51 0.55 0.54 0.67 0.66 0.22 0 .00 0.00 0 .00 0.00 0.00 
RT Dozers on 08 0.17 lblhr hr/yr 12,406 10,438 10,295 9,729 4,849 5,484 5,942 6,230 6,792 9,973 8,359 1,946 0 0 0 0 0 1.05 0.89 0.88 0.83 0.41 0.47 0.51 0.53 0.58 0.85 071 0.17 0.00 0.00 0.00 0.00 0.00 

RT Dozers on Coal 0.17 lblhr hrlyr 1, 143 1,481 1,287 1,465 1,476 1,347 1,521 1,627 1,595 2,002 1,964 640 0 0 0 0 0 0. 10 0.13 0. 11 0. 12 0. 13 011 0. 13 0.14 0.14 0. 17 0.17 0.05 0.00 0.00 0.00 0.00 0.00 
Track Dozers on 08 0. 11 lblhr hrlyr 66,675 55,889 54,691 51,487 25,770 3 1,075 33.258 34,651 38,622 59,589 47,751 9,498 0 0 0 0 0 3 67 3.07 3.0 1 2.83 1.42 1.71 1.83 1.91 2.12 3.28 2.63 0.52 0.00 000 0.00 0.00 0 .00 

Scrapers 0.41 lblhr hrlyr 2,644 3,427 2,979 3,389 3,416 3, 117 3,519 3,764 3,692 4,633 4,546 1,48 1 0 0 0 0 0 0.54 0.70 0.61 0.69 0 .70 0.64 0.72 0.77 0.76 0.95 0.93 0.30 0.00 0.00 0.00 0.00 0 .00 
Drills on 0 8 0.14 lblhr hrlyr 11.136 8,794 8.866 8, 104 3,212 3,990 4,255 4,426 5,022 7,751 6,180 1,236 0 0 0 0 0 0.78 0 .62 0.62 0.57 0 .22 0.28 0.30 OJI 0.35 0.54 0.43 0.09 0.00 0.00 0.00 0.00 0.00 
Drills on Coal 0.14 lblhr hrlyr 1, 196 1.591 1,336 1,656 1,196 9 19 997 1,036 1,017 1,239 1,216 338 0 0 0 0 0 0.08 011 0.09 0.12 0.08 0.06 0,07 0.07 O.o7 0.09 0.09 0.02 0.00 0.00 0.00 0.00 0.00 

Water Trucks 0.26 lblhr hrlyr 11,906 10,692 10,272 10,220 8,107 8,9 10 9,839 10,482 11,300 16,015 13,349 2,809 0 0 0 0 0 1.55 1.39 1.34 1.33 1.05 1.16 1.28 1.36 1.47 2.08 1.74 0.37 0.00 0.00 0.00 0.00 0.00 
Locomotives 0.18492 lb/engine hr hr/yr 0.00 000 0.00 0.00 0.00 0.00 0.00 0.00 0 .00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

4 1.01 36.68 35.29 34.92 26.26 28.89 31.83 33.84 36.49 5 1.94 43.35 9.26 0.00 0.00 0.00 0.00 0.00 

Appendix 2 



Black Thunder PM11 1\lobile Sou ret Emiss ion Calcula tions (continued) 

South Pit 

I 
vperanons 

Mining PM10 
Parameter Operations Parameters by Year PM,. EmiSStons (tonslyr) 

Operation Emtss•on Factor Unlts 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 203 1 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 203 1 

) 8 Haul Trucks 0 26 lbihr hrlyr 131 ,800 133,835 132,968 102,454 152,577 193,241 214,032 211,397 239,017 412 0 0 0 0 0 0 0 17. 13 17 40 17.29 13.32 19.84 25. 12 27.82 2748 31.07 0 05 0.00 0.00 0,00 0.00 0.00 0 .00 0.00 

Coal Haul Trucks 0.26 lblhr hr/yr 87,6 10 9 7.950 93.026 89.572 125,863 166.864 187,596 172,609 187,838 11,505 0 0 0 0 0 0 0 11.39 12 73 12.09 11.64 16.36 21.69 24.39 22.44 24 42 1.50 0.00 0.00 0.00 0 .00 0.00 0.00 0.00 

Graders 0 06 lblhr hr/yr 28,523 30, 132 29,379 24,963 36,197 46,8 14 52,212 49,92 1 55,491 1,549 0 0 0 0 0 0 0 086 0 .90 0.88 0.75 1.09 1.40 1.57 ISO 1.66 005 0.00 0,00 0.00 0 .00 0.00 0.00 0 .00 

Wheeled Loaders on 08 0 17 lbihr hr/yr 7,138 6,904 7,488 6,411 8,884 11 ,134 11,903 12,702 13,579 0 0 0 0 0 0 0 0 061 0 .59 0.64 0.54 0.76 0 95 1.01 1.08 115 000 0.00 000 0.00 0 00 000 000 0 .00 

Wheeled Loaders on Coal 0 17 lbihr hr/yr 8,042 8,081 7,249 6,529 7,986 10,199 11.076 9,906 10.1 54 661 0 0 0 0 0 0 0 0 68 0 69 0.62 0.55 0 .68 0 87 0.94 0 84 0 86 006 0.00 0.00 0.00 0.00 0.00 000 0 .00 

RTDozersoo 08 0 17 lblhr hrl)'r 11,807 11 ,655 11.462 10,064 13,121 16,592 17,873 17,584 18,459 196 0 0 0 0 0 0 0 1 00 0.99 0.97 086 I 12 I 41 1.52 149 157 002 0.00 000 000 0 .00 000 000 000 

RT Dozers oo Coal 0 17 lblhr hrl)'r 2,032 2.041 1,831 1,649 2.018 2,576 2.798 2,503 2,565 167 0 0 0 0 0 0 0 017 0. 17 0.16 0. 14 017 022 024 0.21 0 22 0.01 0.00 000 000 0.00 000 000 0.00 

Track Dozers on 08 0 II lbihr hrl)'r 50,259 50,794 50,266 41,814 55,962 67,428 73.549 72,410 79,388 278 0 0 0 0 0 0 0 2 76 2.79 2.76 2 30 3.08 371 4 OS 3.98 4 37 002 0.00 000 0.00 0 .00 000 000 000 

Scrapers 0 41 lbihr hrl)'r 4,701 4,724 4,238 3,817 4,669 5,962 6,475 5,791 5,936 387 0 0 0 0 0 0 0 096 097 0.87 078 096 I 22 1.33 119 122 0 08 000 000 000 000 0.00 000 000 

Dnllson 08 0 14 lbihr hrl)'r 9,552 9,389 9,429 8,234 10.882 13.733 14,767 14.806 15.611 II 0 0 0 0 0 0 0 0 67 0.66 0.66 0.58 0.76 0.96 1.03 1 04 109 0.00 0.00 0.00 000 0.00 0.00 000 0.00 

Dnllson Coal 0 14 lbihr hrl)'r 2.126 2,193 1,901 1.865 1,634 1,759 1,834 1,595 1,634 103 0 0 0 0 0 0 0 015 0. 15 0.13 0 13 0 II 0 12 0.13 0. 11 0 II 0.01 0.00 000 000 0.00 0.00 000 0 .00 

Water Trucks 0.26 lblhr hrl)'r 10,971 11 ,589 11.300 9,601 13,922 18.005 20,081 19,200 21,343 596 0 0 0 0 0 0 0 I 43 1.51 1.47 1.25 1.81 2 34 2.61 2 50 277 0.08 000 0.00 000 0 00 0.00 000 0 .00 

Locomotives 0. 18492 lb/engine hr hr/yr 0.00 000 0.00 0.00 0.00 0.00 0.00 000 0.00 0.00 0 .00 0.00 0.00 0.00 0.00 0.00 0.00 

37.82 39.55 38.54 32.85 46.73 60.02 66.63 63.86 70.53 1.86 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

lli&hway/Plant Pit 
vperatlons 

Mining PM,. Parameter Operations Parameters by Year PM10 EmiSStons (tons/yr) 

Operatioo EmlSSton Factor Umts 2015 2016 2011 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 203 1 

OB Haul Trucks 0 26 lblhr hrl)'r 0 0 0 0 0 0 0 0 0 59.233 393.147 301.865 36.896 131,392 232.147 462.502 1.473,314 0.00 000 0.00 000 000 000 0.00 000 000 770 51.1 1 39 24 4 80 1108 30.18 60. 13 191.53 

Coal Haul Trucks 0 26 lblhr hrl)'r 0 0 0 0 0 0 0 0 0 10,572 23,423 44,346 46,030 36,258 42.509 53.238 68,085 000 000 0.00 000 000 0.00 0.00 000 000 137 3.05 577 5 98 4 .71 5 53 692 8.85 

Graders 006 lbihr hr/yr 0 0 0 0 0 0 0 0 0 9,075 54.154 45.007 10.780 21.795 35.705 67,046 200,382 0.00 000 0.00 000 000 000 0.00 000 000 027 1 62 135 0 32 0 .65 1.07 201 6.0 1 

Wheeled Loaders on OB 0171blhr hr/)T 0 0 0 0 0 0 0 0 0 0 10,157 14,516 7,975 11.903 17,424 24,533 36,614 000 000 0.00 000 0.00 0.00 0.00 000 000 0.00 0.86 I 23 068 1.01 148 209 3 II 

Wheeled Loaders on Coal 0 17 1blhr hrl)'r 0 0 0 0 0 0 0 0 0 4,985 12,237 30,938 32. 113 25.295 29.656 37.142 47,500 000 000 0.00 000 000 0.00 0.00 0.00 000 0.42 1.04 2 63 2.73 2. 15 2.52 3. 16 404 

RT Dozers on OB 0. 17 lblhr hr/yr 0 0 0 0 0 0 0 0 0 3,493 17.418 35,353 3 1.1 80 28.932 36.618 47.969 65.422 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.30 1.48 3.0 1 2.65 2.46 3. 11 4 08 5.56 

RT Dozers on Coal 0. 17 lblhr hr/yr 0 0 0 0 0 0 0 0 0 1.259 3,092 7.816 8,402 8,199 8.199 9,383 12,000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 000 0. 11 0.26 0.66 0.7 1 0.70 0.70 0.80 1.02 

Track Dozers on OB 0. 11 lblhr hr/yr 0 0 0 0 0 0 0 0 0 17,268 108,877 103.251 33.825 57,796 84.900 148.651 406. 170 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.95 5.99 5.68 1.86 3. 18 4.67 8 18 22 34 

Scrapers 0.41 lblhr hr/yr 0 0 0 0 0 0 0 0 0 2.914 7, 154 18.086 18.990 16.144 17.867 21.713 27.768 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.60 1.47 3.71 3.89 3.3 1 3.66 4 45 5 69 

DrillsonOB 0. 14 lblhr hr/yr 0 0 0 0 0 0 0 0 0 2,097 13,987 26.682 22,181 21,843 28.306 37,558 52,107 0.00 0 .00 0.00 0.00 0 .00 000 0.00 000 000 0. 15 0.98 1.87 1.55 1.53 1.98 2 63 3 65 

Dnlls on Coal 0 14 lblhr hrl)'r 0 0 0 0 0 0 0 0 0 779 1.913 4.126 4,283 3,955 3,955 3,075 646 0.00 0 .00 000 0.00 0 .00 000 0.00 0.00 000 0.05 0. 13 029 0 30 0 .28 0.28 0 22 005 

Water Trucks 0 26 lblhr hrl)'r 0 0 0 0 0 0 0 0 0 3.490 20,828 17.311 4.1 46 8.383 13.733 25,787 77.070 000 0 .00 000 0.00 000 000 0.00 000 000 0.45 2.7 1 2 25 0.54 1.09 1.79 3 35 1002 

locomotives 0 18492 lblengine hr hrl)'r 000 000 0.00 000 000 000 000 0.00 000 0.00 0.00 000 000 0 .00 000 0.00 000 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 12.38 70.70 67.63 26.02 38.15 56.96 98.00 261.87 

Secfo 16 P't t n I 

uperauons 

Mimng PM 10 
Parameter Operabons Parameters by Year PM10 Emtsstons (tonsl)'r) 

Operation Em1ss1on Factor Umts 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 203 I 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 203 1 

OB Haul Trucks 0.26 lblhr hr/yr 0 0 0 0 0 0 0 0 230.341 260,016 286,545 328.482 49,158 286,331 349,320 239,399 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 29.94 33.80 37.25 42.70 6 39 37.22 45.41 3 1 12 0.00 

Coal Haul Trucks 0.26 lblh r hrlyr 0 0 0 0 0 0 0 0 9,588 27,515 45,871 44,343 49,270 46,227 59. 124 48,254 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.25 3.58 5.96 5 76 6 41 6 .0 1 7.69 6.27 0.00 

Graders 0.06 lbihr hrlyr 0 0 0 0 0 0 0 0 31.191 37,379 43,214 48,467 12.796 43,233 53.098 37.395 0 0.00 0.00 0.00 000 0.00 0.00 0.00 000 094 I 12 1.30 I 45 0.38 1.30 1.59 1.1 2 000 

Wheeled Loaders on 0 8 0 17 lblhr hr/yr 0 0 0 0 0 0 0 0 8.784 11 ,325 14.584 17,160 26.822 15.278 18.136 11,758 0 000 000 0.00 0.00 000 0.00 0.00 0.00 0 75 096 1.24 I 46 2 28 1.30 1.54 1.00 0.00 

Nhoeled Loaders on Coni 0 17 lblhr hrl)'r 0 0 0 0 0 0 0 0 2.826 7.414 11,982 13.749 13,749 11,7l7 IJ,/4Y 10,353 0 000 000 000 0.00 000 000 0.00 000 0 24 0 63 I 02 I 17 I 17 1.00 I 17 0 88 0.00 

RT Dozers on OB 0 17 lblhr hrl)'r 0 0 0 0 0 0 0 0 9,031 14,575 20,663 24.040 31,555 21,005 24,800 17.201 0 000 000 0.00 0.00 000 0.00 0.00 000 077 I 24 1.76 204 2 68 1.79 2 II 146 000 

RT DozeB on Coal 0 17 lbihr hrl)'r 0 0 0 0 0 0 0 0 714 1.873 3.027 3,473 3,598 3,801 3,801 2,617 0 000 000 0.00 000 000 000 0.00 000 006 016 0.26 0.30 031 0.32 032 022 000 

Track Dozers on OB 0.11 lbihr hrl)'r 0 0 0 0 0 0 0 0 62.799 84.545 92,529 106.230 33,348 97.262 112.958 80,686 0 000 000 0.00 000 000 000 0.00 000 3 45 465 5.09 584 I 83 535 6 21 4 44 000 

Scrapers 0 41 lbihr hrl)'r 0 0 0 0 0 0 0 0 1,652 4,334 7,005 8,038 8, 13 1 7.485 8.283 6,055 0 0.00 0.00 0.00 000 000 0.00 0.00 000 0 34 0.89 1.44 I 65 I 67 1.53 I 70 I 24 000 

Dnllson08 0 14 lblhr hrl)'r 0 0 0 0 0 0 0 0 8,237 12,495 17,303 20,185 27.697 17,716 20.944 14.297 0 000 000 0.00 0.00 000 000 0.00 000 0 58 0.87 I 21 1.41 1.94 1.24 1 47 100 000 

Dnllson Coal 0. 14 lblhr hrl)'r 0 0 0 0 0 0 0 0 455 1,159 1,874 1.834 1,834 1.834 1.834 858 0 0.00 000 0.00 0.00 000 0.00 0.00 0.00 003 0.08 013 0.13 0 13 0. 13 0 13 006 000 

Water Trucks 0.26 lbihr hr/yr 0 0 0 0 0 0 0 0 11 ,996 14.377 16.621 18.64 1 4,92 1 16.628 20.422 14.383 0 0.00 000 0.00 0.00 000 0.00 0.00 0.00 1.56 1.87 2. 16 2.42 064 2. 16 2.65 I 87 000 

Locomotives 0.18492 lb/engine hr hr/yr 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0 .00 0.00 0.00 0.00 000 0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 39.90 49.85 58.81 66.34 25.82 59.35 71.99 50.69 0.00 

Total 
v perauons 

Mining PM11 Parameter Operations Parame1ers by Year PM10 Emtsstons (tonsl)'r) 

Operation Emiss.on Factor Umts 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 203 1 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 

08 Haul Trucks 0 26 lbihr hrlyr 868.248 885,901 942,920 943.436 832,15 1 902,866 806,788 851,660 1. 113.024 1,021.924 1,179.430 662,721 86.054 417.724 58 1.467 701.901 1,473.314 11 287 11 5.17 122.58 122 65 108 18 117 37 104.88 11072 144 69 132.85 153.33 86. 15 II 19 54 30 75.59 9 1.25 191.53 

Coal Haul Trucks 0 26 lbihr hrl)'r 372.811 414,209 430.737 462.002 501,645 522.997 556,599 570.175 578.644 444,991 317.648 114.764 95.300 82.485 10 1.632 101.492 68.085 48 47 5385 56.00 6006 65.21 67.99 72 36 74 12 75 22 57 85 41.29 14 92 12 39 1072 13 21 13 19 8 85 

Graders 0 06 lbihr hrl)'r 161,338 169,014 178.575 182.707 173,394 185.362 177,240 184.839 219.917 190.699 194,620 101,073 23,576 65.027 88,803 104,441 200,382 4.84 507 5.36 548 5.20 5 56 5.32 l.S5 660 572 584 3 03 0 71 1 95 2.66 3 13 6.0 1 

Wheeled LoadeB on OB 0 17 lblhr hr/yr 42.709 41,631 45,307 43,834 37,836 40.928 37.603 40,353 51.345 40,008 43,049 31,676 34.797 27,181 35.560 36,291 36.614 3.63 3 54 3 85 3 73 322 3.48 3.20 3 43 4 36 3 40 3.66 2 69 296 2.31 3 02 3 08 3 II 

Wheeled Loaders on Coal 0 17 lbihr hr/yr 47.500 47.500 4 7.500 47.500 47,500 47.500 47.500 47,500 47.500 47.500 47,500 47.500 45,862 37.023 43.406 4 7.500 47.500 4.04 404 404 4.04 4.04 404 4.04 404 4.04 4.04 4.04 4.04 390 3. 15 3.69 4.04 4 04 

RT Dozers oo 0 8 0 17 lblhr hr/yr 70, 162 69,324 72.183 71,037 66,372 68,777 66, 192 68.330 76,879 67,360 70,427 6 1,422 62,735 49,936 6 1,418 65.171 65,422 5.96 5.89 6.14 6.04 5.64 5.85 5.63 5 81 6 53 5.73 5.99 5 22 5.33 4 24 5 22 s 54 5.56 

RT Dozers on Coal 0 17 lblhr hr/yr 12.000 12,000 12.000 12,000 12,000 12.000 12.000 12.000 12,000 12,000 12.000 12.000 12,000 12.000 12.000 12,000 12,000 1.02 1.02 1.02 1.02 1.02 1.02 1.02 1.02 1.02 1.02 1.02 1.02 1.02 1.02 1.02 1.02 1.02 

Track Dozers on OB 0 II lblhr hr/yr 310,017 3 14.63 1 329,535 329,670 288, 182 294.266 269. 153 280.882 349. 197 325.385 354. 155 219.096 67,174 155.058 197,858 229,337 406. 170 17.05 1730 18.12 18 13 15.85 16 18 14.80 15 4 5 19 21 17.90 19.48 12 05 3.69 8.53 10.88 12.6 1 22.34 

Scrapers 0 41 lblhr hr/yr 27.768 27,768 27,768 27.768 27,768 27.768 27,768 27,768 27.768 27.768 27.768 27.768 27, 121 23.629 26,150 27,768 27.768 5 69 5.69 5.69 5.69 5.69 569 5.69 569 s 69 5.69 5.69 5 69 5.56 4.84 536 5.69 s 69 

Drillson OB 0 14 lblhr hrlyr 56.845 56,007 58.865 57,720 53,056 55,460 52,876 55.014 63,560 54.043 57,1 10 48.108 49,878 39,558 49,249 51,855 52.1 07 3 98 3 92 4.12 404 3 71 388 3.70 3 85 4 45 378 4.00 3.37 3 49 2.77 3 45 3 63 3 65 

Dnllson Coal 0 14 lb!hr hrl)'r 12.561 12,888 12,459 13,570 9,721 8,192 7,864 7,646 7,646 7,427 7,427 6,335 6.117 5,789 5,789 3.932 646 0 88 0.90 0.87 0.95 068 0 57 055 054 0 54 0 52 0.52 044 043 0.41 0 41 0 28 005 
Water Trucks 0 26 lbihr hr/yr 62.053 65,005 68,683 70,272 66,690 71.293 68,169 71.092 84.583 73,346 74.854 38,874 9,068 25.010 34.155 40,170 77.070 807 8 45 8.93 914 867 927 8.86 924 II 00 9 53 9 73 5 05 I 18 3 25 4 44 5 22 1002 

Locornooves 0 18492 lb/engme hr hrl)'r 224.040 225,285 225,328 227.027 221,242 214,465 214,293 214,393 214,541 216,782 217.648 224,112 225,000 225,000 225,000 225.000 225,000 2071 20 83 20 83 2099 2046 19 83 19.8 1 1982 19 84 20.04 2012 20.72 2080 20.80 20.80 20 80 2080 

237.11 245.67 257.55 261.95 247.57 260.74 M9.86 259.27 303.19 268.07 274.7 1 16-1.40 72.65 118.30 149.76 169.49 282.61 

Appendtx 2 
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Black Thunder Non-Road Engine Emission Inventory 



t.ngmc 

Equipment # Description Engine Manufacturer Year 

28 Water Pump John Deere Unknown 
29 Water Pump John Deere Unknown 

31 Water Pump John Deere Unknown 
32 Water Pump Cat Unknown 
33 Water Pump Detroit Unknown 
34 Water Pump John Deere Unknown 
37 Water Pump John Deere Unknown 
39 Water Pump John Deere Unknown 
41 Water Pump John Deere Unknown 
42 Water Pump John Deere Unknown 
43 Water Pump John Deere Unknown 
45 Water Pump John Deere Unknown 
46 Water Pump John Deere Unknown 
47 Water Puml' John Deere Unknown 
48 Water Pump John Deere Unknown 
49 Water Pump John Deere Unknown 
50 Water Pump John Deere Unknown 

51 Water Pump John Deere Unknown 
52 Water Pump John Deere Unknown 
53 Water Pump John Deere Unknown 
54 Water Pump Yanmar Unknown 

55 Water Pump John Deere Unknown 

56 Water Pump Yanmar 2013 

57 Water Pump John Deere Unknown 

59 Water Pump Honda 1998 

61 Water Pump John Deere 2006 

62 Water Pump John Deere 2006 

63 Water Pump John Deere 2006 

64 Water Pump Yanmar 2013 

64 Water Pump John Deere 2008 

65 Water Pump John Deere 2008 

67 Water Pump John Deere 2008 

67 Water Pump Yanmar 2013 

68 Water Pump John Deere 2008 

69 Water Pump Yanmar 2013 

69 Water Pump Detroit Unknown 

70 Water Pump Detroit Unknown 

70 Water Pump John Deere 2013 

7 1 Water Pump Cat Unknown 

73 Water Pump John Deere Unknown 

74 Water Pump John Deere Unknown 

75 Water Pump John Deere Unknown 

77 Water Pump John Deere Unknown 

Black Thuuder Mine 
Pumps 

t.ngone toer 
Level Horsepower Fuel Type 

NA 150 Diesel 
NA 150 Diesel 

NA 150 Diesel 

NA 500 Diesel 

NA 220 Diesel 

NA 150 Diesel 

NA 150 Diesel 

NA 150 Diesel 
NA 150 Diesel 
NA 102 Diesel 

NA 102 Diesel 
NA 102 Diesel 

NA 150 Diesel 
NA 150 Diesel 
NA 102 Diesel 

NA 150 Diesel 
NA 150 Diesel 

NA 150 Diesel 
NA 220 Diesel 

NA 220 Diesel 
NA 36 Diesel 

NA 150 Diesel 
4 36 Diesel 

NA 150 Diesel 
NA 25 Diesel 
2 102 Diesel 
2 102 Diesel 

2 150 Diesel 
4 25 Diesel 

3 150 Diesel 
3 150 Diesel 
4 25 Diesel 
4 25 Diesel 
4 25 Diesel 
4 25 Diesel 

NA ISO Diesel 

NA 102 Diesel 
4 102 Diesel 

NA 102 Diesel 

NA 102 Diesel 

NA 102 Diesel 
NA 102 Diesel 

NA 102 Diesel 

Appendix 3 

g/hp-hr 1 TPY g/s 

llrs/year NO, PMoo so, NO, PM10 so, NO, PM 10 so, 
1,200 14. 1 0.998 0.930 2.790 0.198 0. 185 0.080 0.006 0.005 
1,200 14.1 0.998 0.930 2.790 0.198 0. 185 0.080 0.006 0.005 
1,200 14.1 0.998 0.930 2.790 0.198 0. 185 0.080 0.006 0.005 

1,000 14. 1 0.998 0.930 7.749 0.550 0.513 0.223 0.016 0.015 

1,200 14.1 0.998 0.930 4.092 0.290 0.271 0. 118 0.008 0.008 

1,200 14. 1 0.998 0.930 2.790 0. 198 0. 185 0.080 0.006 0.005 

1,200 14. 1 0.998 0.930 2.790 0.198 0.185 0.080 0.006 0.005 
1,200 14. 1 0.998 0.930 2.790 0.198 0. 185 0.080 0.006 0.005 

1,200 14. 1 0.998 0.930 2.790 0.198 0.185 0.080 0.006 0.005 

1, 100 14. I 0.998 0.930 1.739 0.1 23 0.1 15 0.050 0.004 0.003 
1,100 14. 1 0.998 0.930 1.739 0.123 0. I 15 0.050 0.004 0.003 

1,100 14.1 0.998 0.930 1.739 0.123 0. I 15 0.050 0.004 0.003 
1,200 14. 1 0.998 0.930 2.790 0.198 0.185 0.080 0.006 0.005 

1,200 14.1 0.998 0.930 2.790 0. 198 0.185 0.080 0.006 0.005 
1,100 14. I 0 .998 0.930 1.739 0.123 0. 115 0.050 0.004 0.003 
1,200 14. I 0 .998 0.930 2.790 0.198 0.185 0.080 0.006 0.005 

1,200 14.1 0.998 0.930 2.790 0.198 0.185 0.080 0.006 0.005 
1,200 14.1 0.998 0.930 2.790 0.198 0.185 0.080 0.006 0.005 

1,200 14. I 0.998 0.930 4.092 0.290 0.271 0. 118 0.008 0.008 

1,200 14. 1 0.998 0.930 4.092 0.290 0.271 0. 118 0.008 0.008 

1,000 14.1 0.998 0.930 0.558 0.040 0.037 0.016 0.001 0.001 

1,200 14.1 0.998 0.930 2.790 0.198 0. 185 0.080 0.006 0.005 

1,000 3.5 0.022 0.930 0. 139 0.00 1 0.037 0.004 0.000 0.001 

1.200 14.1 0.998 0.930 2.790 0.198 0.185 0.080 0.006 0.005 

1,000 14.1 0.998 0.930 0.387 0.028 0.026 0.01 I 0.00 1 0.001 

1,100 4.9 0.220 0.930 0.606 0.027 0. 115 0.017 0.001 0.003 

1, 100 4.9 0.220 0.930 0.606 0.027 0. I 15 0.017 0.00 1 0.003 

1,200 4.9 0.220 0.930 0.972 0.044 0. 185 0.028 0.00 1 0.005 

1,000 3.5 0.022 0.930 0.096 0.001 0.026 0.003 0.000 0.00 1 

1,200 3.0 0.220 0.930 0.595 0.044 0. 185 0.017 0.001 0.005 

1,200 3.0 0.220 0.930 0.595 0.044 0. 185 0.017 0.001 0.005 

1,000 5.6 0.220 0.930 0.154 0.006 0.026 0.004 0.000 0.001 

1,000 3.5 0.022 0.930 0.096 0.001 0.026 0.003 0.000 0.001 

1,000 5.6 0.220 0.930 0.154 0.006 0.026 0.004 0.000 0.001 

1.000 3.5 0.022 0.930 0.096 0.001 0.026 0.003 0.000 0.001 

1,200 14. 1 0.998 0.930 2.790 0. 198 0.185 0.080 0.006 0.005 

1,100 14. 1 0.998 0.930 1.739 0. 123 0.115 0.050 0.004 0.003 

1,100 0.3 0.015 0.930 0.037 0.002 0.115 0.001 0.000 0.003 

1,100 14. 1 0.998 0.930 1.739 0.123 0.115 0.050 0.004 0.003 

1,100 14.1 0.998 0.930 1.739 0.123 0.115 0.050 0.004 0.003 

1, 100 14. I 0.998 0.930 1.739 0.123 0. 115 0.050 0.004 0.003 

1,1 00 14.1 0.998 0.930 1.739 0.123 0.115 0.050 0.004 0.003 

1,100 14.1 0.998 0.930 1.739 0.123 0. I 15 0.050 0.004 0.003 



~ngme 

Equi pment# Description Engine Manufacturer Year 

78 Water Pump John Deere Unknown 

79 Water Pump John Deere Unknown 

80 Water Pump John Deere Unknown 

81 Water Pump John Deere Unknown 

82 Water Pump John Deere Unknown 

83 Water Pump John Deere Unknown 

84 Water Pump John Deere 2010 

85 Water Pump Yanmar 2010 

85 Water Pump Yanmar 2014 

86 Water Pump Yanmar 2010 

87 Water Pump Yanmar 2010 

88 Water Pump Yanmar 2010 

89 Water Pump John Deere 2010 

90 Water Pump John Deere 2011 

91 Water Pump Unknown 2011 

92 Water Pump Unknown 2011 

93 Water Pump Yanmar 20 11 

93 Water Pump Yanmar 2013 

94 Water Pump John Deere 2011 

95 Water Pump John Deere 2011 

96 Water Pump Yanmar 2011 

97 Water Pump Yanmar 201 1 

98 Water Pump John Deere 2011 

99 Water Pump John Deere 201 1 

100 Water Pump John Deere 2012 

101 Water Pump Cat 2012 

Black T hu .. .Jer M ine 
Pumps 

"ngme ·1 1er 
Level Horsepowe r Fuel Type 

NA 102 Diesel 

NA 102 Diesel 

NA 102 Diesel 

NA 102 Diesel 

NA 102 Diesel 

NA 102 Diesel 

3 150 Diesel 

4 25 Diesel 

4 36 Diesel 
4 25 Diesel 
4 25 Diesel 
4 25 Diesel 

3 150 Diesel 

2 102 Diesel 

4 220 Diesel 

4 220 Diesel 

2 102 Diesel 

4 36 Diesel 

2 102 Diesel 

2 102 Diesel 

4 25 Diesel 
4 25 Diesel 

3 150 Diesel 

3 150 Diesel 

3 102 Diesel 
3 225 Diesel 

g/hp-hr 1 TPY 

R rs/year NO, PM 10 so2 NO, PM 10 

1,100 14.1 0.998 0.930 1.739 0. 123 

1,100 14.1 0.998 0.930 1.739 0. 123 

1,100 14.1 0.998 0.930 1.739 0.123 

1, 100 14.1 0.998 0.930 1.739 0.123 

1, 100 14.1 0.998 0.930 1.739 0.123 

1, 100 14.1 0.998 0.930 1.739 0.123 

1,200 3.0 0.220 0.930 0.595 0.044 

1,000 5.6 0.220 0.930 0.154 0.006 

1,000 3.5 0.022 0.930 0.139 0.001 

1,000 5.6 0.220 0.930 0.154 0.006 

1,000 5.6 0.220 0.930 0. 154 0.006 

1,000 5.6 0.220 0.930 0.154 0.006 

1,200 3.0 0.220 0.930 0.595 0.044 

1, 100 4.9 0.220 0.930 0.606 0.027 

1,200 0.3 0.0 15 0.930 0.087 0.004 

1,200 0.3 0.015 0.930 0.087 0.004 

1,100 4.9 0.220 0.930 0.606 0.027 

1,000 3.5 0.022 0.930 0.139 0.001 

1,100 4.9 0.220 0.930 0.606 0.027 

1,100 4.9 0.220 0.930 0.606 0.027 

1,000 5.6 0.220 0.930 0.154 0.006 

1,000 5.6 0.220 0.930 0.154 0.006 

1,200 3.0 0.220 0.930 0.595 0.044 

1,200 3.0 0.220 0.930 0.595 0.044 

1,100 3.0 0.220 0.930 0.371 0.027 

1,200 3.0 0. 150 0.930 0.893 0.045 

Total 102.23 7.04 
1 AP-42, Section 3.3 Gasoline and Diesel Industrial Equipment, Table 3.3-1 Emission Factors for Uncontrolled Gasoline & Diesel Industrial Engines, or Tier standard when available. 

Appendix 3 

g/s 

so2 NO, PM to so2 
0.1 15 0.050 0.004 0.003 

0.115 0.050 0.004 0.003 

0. 115 0.050 0.004 0.003 

0.115 0.050 0.004 0.003 

0. 115 0.050 0.004 0.003 

0. 115 0.050 0.004 0.003 

0. 185 0.017 0.001 0.005 

0.026 0.004 0.000 0.001 

0.037 0.004 0.000 0.001 

0.026 0.004 0.000 0.001 

0.026 0.004 0.000 0.001 

0.026 0.004 0.000 0.001 

0.185 0.017 0.001 0.005 

0.1 15 0.017 0.001 0.003 

0.271 0.003 0.000 0.008 

0.271 0.003 0.000 0.008 

0.1 15 0.0 17 0.001 0.003 

0.037 0.004 0.000 0.001 

0.1 15 0.017 0.001 0.003 

0.115 0.017 0.001 0.003 

0.026 0.004 0.000 0.001 

0.026 0.004 0.000 0.001 

0. 185 0.017 0.001 0.005 

0.185 0.0 17 0.001 0.005 

0.115 0.011 0.001 0.003 
0.277 0.026 0.00 1 0.008 

9.42 2.94 0.20 0.27 



Black Thunder Mine 

" s 

g/hp-hr 1 TPY g/s 
Engane t:nganeTaer 

Equipment II Description Engine Manufacturer Yea r Level Horsepower Fuel Type Rrs/year NO, PM 10 so, NO, PM 11 so, NO, PM10 so, 
I Welder Unknown Unknown NA 50 Diesel 750 14. 1 0.998 0.930 0.581 0.04 1 0.038 0.017 0.00 1 0.001 

2 Welder Unknown Unknown NA 50 Diesel 750 14. 1 0.998 0.930 0.581 0.041 0.038 0.017 0.00 1 0.001 

3 Welder Unknown Unknown NA 50 Diesel 750 14. 1 0.998 0.930 0.581 0.04 1 0.038 0.017 0.001 0 .001 

4 Welder Unknown Unknown NA 50 Diesel 750 14. 1 0.998 0.930 0.581 0.041 0,038 0.017 0.001 0 .001 

5 Welder Unknown Unknown NA 50 Diesel 750 14. 1 0.998 0.930 0.581 0.041 0,038 0.017 0.001 0.001 

6 Welder Unknown Unknown NA 50 Diesel 750 14. 1 0.998 0.930 0.581 0 .04 1 0,038 0.017 0.001 0 .001 

7 Welder Unl:nown Unknown NA 50 Diesel 750 14. 1 0.998 0.930 0.581 O.o41 0,038 0.017 0.001 0 .001 

8 Welder Unknown Unknown NA 50 Diesel 750 14. 1 0.998 0.930 0.581 0.041 0,038 0.017 0.001 0.001 

9 Welder Unknown Unknown NA 50 Diesel 150 14. 1 0.998 0.930 0.58 1 0.041 0.038 0.017 0.00 1 0.001 

10 Welder Unknown Unknown NA 50 Diesel 750 14.1 0.998 0.930 0.58 1 0.04 1 0.038 0.0 17 0.001 0 .001 

II Welder Unknown Unknown NA 50 Diesel 750 14. 1 0.998 0.930 0.58 1 0.041 0.038 0.0 17 0.001 0.001 

12 Welder Unknown Unknown NA 50 Diesel 750 14. 1 0.998 0.930 0 .581 0.041 0.038 0.017 0.001 0.00 1 
13 Welder Unknown Unknown NA 50 Diesel 750 14.1 0.998 0.930 0 .58 1 0.041 0.038 0.0 17 0.001 0.00 1 

14 Welder Unknown Unknown NA 50 Diesel 750 14. 1 0.998 0.930 0.58 1 0.041 0.038 0.0 17 0 .001 0.001 

15 Welder Unknown Unknown NA 50 Diesel 750 14. 1 0.998 0.930 0.581 0.041 0.038 0.0 17 0.001 0.001 

16 Welder Unknown Unknown NA 50 Diesel 750 14. 1 0.998 0.930 0.581 0.041 0,038 0 ,0 17 0.001 0.001 

17 Welder Unknown Unknown NA 50 Diesel 750 14.1 0.998 0.930 0.581 0.041 0.038 0.0 17 0.00 1 0.001 

18 Welder Unknown U nknown NA 50 Diesel 750 14.1 0.998 0.930 0.581 0.041 0.038 0 .0 17 0 .001 0.001 

19 Welder Unknown Unknown NA 50 Diesel 750 14.1 0.998 0.930 0.58 1 0.04 1 0.038 0.017 0.001 0.001 

20 Welder Unknown Unknown NA 50 Diesel 750 14.1 0.998 0.930 0.58 1 0.041 0.038 0.017 0.001 0.001 

21 Welder Unknown Unknown NA 50 Diesel 750 14. 1 0.998 0.930 0.58 1 0.04 1 0,038 0.01 7 0.001 0.001 

22 Welder Unknown Unknown NA 50 Diesel 750 14. 1 0.998 0.930 0.58 1 0.04 1 0.038 0.017 0.001 0.001 

23 Welder Unknown Unknown NA 50 Diesel 750 14. 1 0.998 0.930 0.581 0.041 0.038 0.017 0.001 0.00 1 

24 Welder Unknown Unknown NA 50 Diesel 750 14. 1 0.998 0.930 0.581 0.041 0.038 0.017 0.001 0.001 

25 Welder Unknown Unknown NA 50 Diesel 750 14. 1 0.998 0.930 0.581 0.041 0.038 0.017 0.001 0.001 

26 Welder Unknown Unknown NA 50 Diesel 750 14. 1 0.998 0.930 0.581 0.041 0.038 0.017 0.001 0.001 

27 Welder Unknown Unknown NA 50 Diesel 750 14. 1 0.998 0.930 0.58 1 0.041 0.038 0.017 0.00 1 0.00 1 

28 Welder Unknown Unknown NA 50 Diesel 750 14. 1 0.998 0.930 0.581 0.041 0.038 0.017 0.00 1 0.001 

29 Welder Unknown Unknown NA 50 Diesel 750 14. 1 0.998 0.930 0.581 0.041 0.038 0.017 0.00 1 0.001 

30 Welder Unknown Unknown NA 50 Diesel 750 14. 1 0.998 0.930 0.581 0.04 1 0,038 0.017 0.001 0.001 

3 1 Welder Unknown Unknown NA 50 Diesel 750 14. 1 0.998 0.930 0.581 0.04 1 0.038 0.01 7 0.001 0.001 

32 Welder Unknown Unknown NA 50 Diesel 750 14. 1 0.998 0.930 0.581 0 .04 1 0.038 0.017 0.001 0.001 

33 Welder Unknown Unknown NA 50 Diesel 750 14. 1 0.998 0.930 0.581 0.04 1 0,038 0.017 0.00 1 0.001 

34 Welder Unknown Unknown NA 50 Diesel 750 14. 1 0.998 0.930 0.581 0.041 0.038 0.017 0.00 1 0.001 

35 Welder Unknown Unknown NA 50 Diesel 750 14. 1 0.998 0.930 0.581 0.041 0.038 0.017 0.001 0 ,001 

36 Welder Unknown Unknown NA 50 Diesel 750 14. 1 0.998 0.930 0.581 0.041 0,038 0.017 0.001 0.001 

37 Welder Unknown Unknown NA 50 Diesel 750 14. 1 0.998 0.930 0 .581 0.041 0.038 0.017 0.001 0 .001 

38 Welder Unknown Unknown NA 50 Diesel 750 14. 1 0.998 0.930 0.581 0.041 0.038 0.0 17 0.001 0.001 

39 Welder Unknown Unknown NA 50 Diesel 750 14. 1 0.998 0.930 0.581 0.041 0.038 0.017 0001 0.001 

40 Welder Unknown Unknown NA 50 Diesel 750 14. 1 0.998 0.930 0.581 0.041 0.038 0.017 0.001 0.001 

41 Welder Unknown Unknown NA 50 Diesel 750 14. 1 0.998 0.930 0,581 0.041 0.038 0.017 0.001 0.001 

42 Welder Unknown Unkno wn NA 50 Diesel 750 14. 1 0.998 0.930 0.581 0.041 0.038 0.0 17 0.001 0.001 

43 Welder Unknown Unknown NA 50 Diesel 750 14. 1 0.998 0 .930 0.58 1 0.041 0,038 0.0 17 0.001 0 .001 

44 Welder Unknown Unknown NA 50 Diesel 750 14.1 0.998 0.930 0.581 0.041 0.038 0.017 0.001 0.001 

45 Welder Unknown Unknown NA 50 Diesel 750 14.1 0.998 0.930 0.581 0.041 0.038 0.017 0.001 0.001 

46 Welder Unknown Unknown NA 50 Diesel 750 14.1 0.998 0.930 0.58 1 0.041 0.038 0.017 0.001 0.00 1 

47 Welder Unknown Unknown NA 50 Diesel 750 14. 1 0 .998 0.930 0.581 0.041 0,038 0.017 0.001 0.00 1 

48 Welder Unknown Unknown NA 50 Diesel 750 14, 1 0.998 0.930 0.581 0.041 0,038 0.017 0.00 1 0.001 

49 Welder Unknown Unknown NA 50 Diesel 750 14. 1 0.998 0.930 0.581 0.04 1 0,038 0.017 0.00 1 0.001 

50 Welder Unknown Unknown NA 50 Diesel 750 14. 1 0.998 0.930 0.581 0.04 1 0.038 0.017 0.00 1 0.001 

Total 29.06 2.06 1.92 0.84 0.06 0.06 
1 AP-42, Section 3.3 Gasoline and Diesel Industrial Equipmen~ Table 3.3-1 Emission Factors for Uncontrolled Gasoline & Diesel industrial Engines. 
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t;ngme 

Equipment# Description Engine Manufacturer Year 

8 Light Plant Unknown 1982 

19 Light Plant Unknown 1984 

50 Light Plant Unknown 1984 

66 Light Plant Unknown 1995 

71 Light Plant Unknown 1996 

73 Light Plant Unknown 1998 

74 Light Plant Unknown !998 

79 Light Plant Unknown 1999 

83 Light Plant Unknown 2003 

85 Light Plant Unknown 2003 

86 Light Plant Unknown 2003 

87 Light Plant Unknown 2001 

88 Light Plant Unknown 2008 

90 Light Plant Unknown 2003 

95 Light Plant Unknown 2007 

96 Light Plant Unknown 2007 

97 Light Plant Unknown 2007 

98 Light Plant Unknown 2008 

99 Light Plant Unknown 2008 

100 Light Plant Unknown 2008 

101 Light Plant Unknown 2008 

102 Light Plant Unknown 2008 

104 Light Plant Unknown 1988 

105 Light Plant Unknown 1989 

106 Light Plant Unknown 1990 

107 Light Plant Unknown 1992 

108 Light Plant Unknown 1992 

109 Light Plant Unknown 1997 

Ill Light Plant Unknown 1997 

112 Light Plant Unknown Unknown 

113 Light Plant Unknown Unknown 
114 Light Plant Unknown Unknown 

115 Light Plant Unknown 1985 

116 Light Plant Unk'Tlown 1985 

117 Light Plant Unknown 1985 

118 Light Plant Unknown 1998 

119 Light Plant Unknown 1985 

120 Light Plant Unknown 1987 

121 Light Plant Unknown 2003 

122 Light Plant Unknown 2003 

123 Light Plant Unknown 2005 

124 Light Plant Unknown 2006 

Black Thunder Mine 
Light Plants and Generators 

t;ngme ·r.er 
Level Horsepower Fuel Type 

NA 25 Diesel 
NA 25 Diesel 
NA 25 Diesel 
NA 25 Diesel 
NA 25 Diesel 
NA 25 Diesel 
NA 25 Diesel 

I 25 Diesel 
I 25 Diesel 
I 25 Diesel 
I 25 Diesel 
I 25 Diesel 
4 25 Diesel 
I 25 Diesel 
2 25 Diesel 
2 25 Diesel 
2 25 Diesel 
4 25 Diesel 
4 25 Diesel 
4 25 Diesel 
4 25 Diesel 
4 25 Diesel 

NA 25 Diesel 

NA 25 Diesel 
NA 25 Diesel 
NA 25 Diesel 
NA 25 Diesel 
NA 25 Diesel 
NA 25 Diesel 
NA 25 Diesel 
NA 25 Diesel 
NA 25 Diesel 
NA 25 Diesel 
NA 25 Diesel 
NA 25 Diesel 

NA 25 Diesel 
NA 25 Diesel 
NA 25 Diesel 

I 25 Diesel 
1 25 Diesel 
2 25 Diesel 
2 25 Diesel 

Appendix 3 

Hrs/year 

1,750 

1,750 

1,750 

1,750 

1,750 

1,750 

1,750 

1,750 

1,750 

1,750 

1,750 

1,750 

1,750 

1,750 

1,750 

1,750 

1,750 

1,750 

1,750 

1,750 

1,750 

1,750 

1,750 

1,750 

1,750 

1,750 

1,750 

1,750 

1,750 

1,750 

1,750 

1,750 

1,750 

1,750 

1,750 

1,750 

1,750 

1,750 

1,750 

1,750 

1,750 

1,750 

g/hp-hr 1 TPY gls 

NO. PM,0 so2 NO, PM1o so2 NO, PMIO so2 
14.1 0.998 0.930 0.678 0.048 0.045 0.020 0.001 0.00 1 
14.1 0.998 0.930 0.678 0.048 0.045 0.020 0.001 0.001 

14.1 0.998 0.930 0.678 0.048 0.045 0.020 0.001 0.001 

14.1 0.998 0.930 0.678 0.048 0.045 0.020 0.001 0.001 
14.1 0.998 0.930 0.678 0.048 0.045 0.020 0.001 0.001 

14. 1 0.998 0.930 0.678 0.048 0.045 0.020 0.001 0.001 
14. I 0.998 0.930 0.678 0.048 0.045 0.020 0.001 0.001 
7.1 0.600 0.930 0.342 0.029 0.045 0.010 0.001 0.001 
7.1 0.600 0.930 0.342 0.029 0.045 0.010 0.001 0.001 

7.1 0.600 0.930 0.342 0.029 0.045 0.010 0.001 0.001 

7.1 0.600 0.930 0.342 0.029 0.045 0.010 0.00 1 0.001 
7. 1 0.600 0.930 0.342 0.029 0.045 0.010 0.001 0.001 

5.6 0.220 0.930 0.270 0.01 I 0.045 0.008 0.000 0.001 

7. I 0.600 0.930 0.342 0.029 0.045 0.010 0.001 0.001 

5.6 0.450 0.930 0.270 0.022 0.045 0.008 0.001 0.001 

5.6 0.450 0.930 0.270 0.022 0.045 0.008 0.001 0.001 

5.6 0.450 0.930 0.270 0.022 0.045 0.008 0.001 0.001 
5.6 0.220 0.930 0.270 0.011 0.045 0.008 0.000 0.001 

5.6 0.220 0.930 0.270 0.011 0.045 0.008 0.000 0.00 1 

5.6 0.220 0.930 0.270 0.011 0.045 0.008 0.000 0.00 1 

5.6 0.220 0.930 0.270 0.011 0.045 0.008 0.000 0.001 

5.6 0.220 0.930 0.270 0.011 0.045 0.008 0.000 0.001 

14. 1 0.998 0.930 0.678 0.048 0.045 0.020 0.00 1 0.001 

14. 1 0.998 0.930 0.678 0.048 0.045 0.020 0.001 0.001 

14. 1 0.998 0.930 0.678 0.048 0.045 0.020 0.00 1 0.001 

14. 1 0.998 0.930 0.678 0.048 0.045 0.020 0.00 1 0.001 

14.1 0.998 0.930 0.678 0.048 0.045 0.020 0.00 1 0.001 

14.1 0.998 0.930 0.678 0.048 0.045 0.020 0.001 0.001 

14.1 0.998 0.930 0.678 0.048 0.045 0.020 0.00 1 0.00 1 

14.1 0.998 0.930 0.678 0.048 0.045 0.020 0.001 0.001 

14.1 0.998 0.930 0.678 0.048 0.045 0.020 0.001 0.001 

14.1 0.998 0.930 0.678 0.048 0.045 0.020 0.001 0.001 

14.1 0.998 0.930 0.678 0.048 0.045 0.020 0.001 0.001 

14.1 0.998 0.930 0.678 0.048 0.045 0.020 0.001 0.001 

14.1 0.998 0.930 0.678 0.048 0.045 0.020 0.001 0.001 

14.1 0.998 0.930 0.678 0.048 0.045 0.020 0.001 0.00 1 

14.1 0.998 0.930 0.678 0.048 0.045 0.020 0.001 0.001 

14. 1 0.998 0.930 0.678 0.048 0.045 0.020 0.001 0.001 

7.1 0.600 0.930 0.342 0.029 0.045 0.0 10 0.001 0.001 

7. 1 0.600 0.930 0.342 0.029 0.045 0.010 0.001 0.001 

5.6 0.450 0.930 0.270 0.022 0.045 0.008 0.00 1 0.001 

5.6 0.450 0.930 0.270 0.022 0.045 0.008 0.00 1 0.001 



t.ng one 

Equipment# Description Engine Manufacturer Year 

125 Light Plant Unknown 2006 

126 Light Plant Unknown 2007 

127 Light Plant Unknown 2008 

128 Light Plant Unknown 2008 

129 Light Plant Unknown 20 10 

130 Light Plant Unknown 2010 

131 Light Plant Unknown 2011 

132 Light Plant Unknown 2011 

134 Light Plant Unknown 20 11 

135 Light Plant Unknown 2011 

136 Light Plant Unknown 20 11 

137 Light Plant Unknown 2011 

138 Light Plant Unknown 2011 

139 L1ght Plant Unknown 2011 

140 Light Plant Unknown 2011 

141 L1ght Plant Unknown 2011 

137 2013 Light Plant Kubota D-11 05-BG 2013 

142 2013 Light Plant Kubota D-1 I 05-BG 20 13 

143 2013 Light Plant Kubota D-1105-BG 2013 

30 Generator Perkins KD31401U Unknown 

55 Generator Perkins KD30246U Unknown 

56 Generator Unknown Unknown 

58 Generator Unknown Unknown 

85 1 Generator Unknown Unknown 

958 Generator Unknown Unknown 

1739 Generator Koehler Unknown 

1740 Generator Detroit Unknown 

1741 Generator Unknown Unknown 

1742 Generator Unknown Unknown 

1744 Generator Detroit Unknown 

1745 Generator Detroit Unknown 

1746 Generator Unknown Unknown 

1747 Generator Unknown Unknown 

1812 Generator Unknown 1998 

Black Thunder Mine 
Light Plants and Generators 

t.ngone ·11er 
Level Horsepower Fuel Type 

2 25 Diesel 

2 25 Diesel 

4 25 Diesel 

4 25 Diesel 

4 25 Diesel 

4 25 Diesel 

4 25 Diesel 

4 25 Diesel 

4 25 Diesel 

4 25 Diesel 

4 25 Diesel 

4 25 Diesel 

4 25 Diesel 

4 25 Diesel 

4 25 Diesel 

4 25 Diesel 

4 13.1 Diesel 

4 13.1 Diesel 

4 13.1 Diesel 

NA 20 Diesel 

NA 20 Diesel 

NA 20 Diesel 

NA 20 Diesel 

NA 20 Diesel 

NA 20 Diesel 

NA 20 Diesel 

NA 20 Diesel 

NA 20 Diesel 

NA 20 Diesel 

NA 20 Diesel 

NA 20 Diesel 

NA 20 Diesel 

NA 20 Diesel 
NA 20 Diesel 

Hrs/year 

1,750 

1,750 

1,750 

1,750 

1,750 

1,750 

1,750 

1,750 

1,750 

1,750 

1,750 

1,750 

1,750 

1,750 

1,750 

1,750 

1,750 

1,750 

1,750 

700 

700 

700 

700 

700 

700 

700 

700 

700 

700 

700 

700 

700 

700 
700 

g/hp-hr 1 

NO, PM10 SOz NO, 

5.6 0.450 0.930 0.270 

5.6 0.450 0.930 0.270 

5.6 0.220 0.930 0.270 

5.6 0.220 0.930 0.270 

5.6 0.220 0.930 0.270 

5.6 0.220 0.930 0.270 

5.6 0.220 0.930 0.270 

5.6 0.220 0.930 0.270 

5.6 0.220 0.930 0.270 

5.6 0.220 0.930 0.270 

5.6 0.220 0.930 0.270 

5.6 0.220 0.930 0.270 

5.6 0.220 0.930 0.270 

5.6 0.220 0.930 0.270 

5.6 0.220 0.930 0.270 

5.6 0.220 0.930 0.270 

5.6 0.300 0.930 0.142 

5.6 0.300 0.930 0.142 

5.6 0.300 0.930 0.142 

14.1 0.998 0.930 0.21 7 

14.1 0.998 0.930 0.217 

14.1 0.998 0.930 0.217 

14.1 0.998 0.930 0.217 

14. 1 0.998 0.930 0.2 17 

14. 1 0.998 0.930 0.2 17 

14.1 0.998 0.930 0.217 

14.1 0.998 0.930 0.217 

14. 1 0.998 0.930 0.2 17 

14.1 0.998 0.930 0.2 17 

14.1 0.998 0.930 0.217 

14.1 0.998 0.930 0.217 

14. 1 0.998 0.930 0.217 

14.1 0.998 0.930 0.2 17 
14. 1 0.998 0.930 0.217 

Totals 29.31 
1 AP-42, Section 3.3 Gasoline and Diesel Industrial Equipment, Table 3.3-1 Emission Factors for Uncontrolled Gasoline & Diesel Industrial Engines. or Tier standard when available. 
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TPY gls 

PM10 S02 NO, PM1o soz 
0.022 0.045 0.008 0.001 0.001 

0.022 0.045 0.008 0.001 0.00 1 

0.011 0.045 0.008 0.000 0.00 1 

0.01 1 0.045 0.008 0.000 0.00 1 

0.01 I 0.045 0.008 0.000 0.00 1 

0.01 1 0.045 0.008 0.000 0.00 1 

0.01 1 0.045 0.008 0.000 0.00 1 

0.011 0.045 0.008 0.000 0.00 1 

0.011 0.045 0.008 0.000 0.001 

0.011 0.045 0.008 0.000 0.00 1 

0.01 1 0.045 0.008 0.000 0.00 1 

0.01 I 0.045 0.008 0.000 0.00 1 

0.011 0.045 0.008 0.000 0.001 

0.011 0.045 0.008 0.000 0.001 

0.011 0.045 0.008 0.000 0.001 

0.01 I 0.045 0.008 0.000 0.001 

0.008 0.024 0.004 0.000 0.001 

0.008 0.024 0.004 0.000 0.001 

0.008 0.024 0.004 0.000 0.001 

0.0 15 0.014 0.006 0.000 0.000 

0.015 0.014 0.006 0.000 0.000 

0.015 0.014 0.006 0.000 0.000 

0.0 15 0.014 0.006 0.000 0.000 

0.0 15 0.0 14 0.006 0.000 0.000 

0.0 15 0.0 14 0.006 0.000 0.000 

0.0 15 0.0 14 0.006 0.000 0.000 

0.0 15 0.0 14 0.006 0.000 0.000 

O.Ql5 0.0 14 0.006 0.000 0.000 

0.0 15 0.0 14 0.006 0.000 0.000 

O.Ql5 0.01 4 0.006 0.000 0.000 

0.0 15 0.014 0.006 0.000 0.000 

0.015 0.014 0.006 0000 0.000 

O.QIS 0.014 0.006 0.000 0.000 
0.015 0.014 0.006 0 000 0.000 

1.96 2.89 0.84 0.06 0.08 



APPENDIX4 

Black Thunder NOx Emission Inventory 



Title: 

Pit: 

Year 

2013 

Vehicle Type 

OB Haul Trucks 

Coal Haul Trucks 

Graders 

Wheeled Loaders 

RTDozers 

Track Dozers 

Scrapers 

Drills 

Water Trucks 

Blasting on OB 

Blasting on Coal 

Locomotives 

Total 

BLACK THUNDER NOx EMISSION CALCULATIONS 

Black Thunder Actual NOx Emissions for Year 20 13 

All 

OB Haul Coal Haul Grader 
Hours 

Wheeled RT Dozer Track Dozer 
Truck Hours Truck Hours Loader Hours Hours Hours 

211 ,978 220,393 90,925 22,962 82,854 188,798 

Emission Factor 

(lb/operating hr) 

4.17 

4.17 

0.71 

1.89 

4.17 

1.26 

3.84 

1.69 

4.17 

17 (lb/ton) 

17 (lb/ton) 

6.759 (lb/locomotive-hour) 

Appendix 4 

Scraper 
Hours 

24,395 

Water Truck 
Drill Hours Hours 

49,3 18 29,634 

NOx Emission Rate 

g/sec TPY 

12.70 441.55 

13.21 459.08 

0.93 32.41 

0.62 2 1.70 

4.96 172.59 

3.42 11 8.94 

1.35 46.84 

1.20 4 1.70 

1.78 61.73 

36. 15 1256.72 

6.61 229.78 

12.94 450.00 

95.88 3333.04 

Blasting on Blasting on 
OB Tons of Coal Tons of Locomotive 
Explosive Explosive Hours 

147,850 27,033 133, 156 



Black Thunder NOx Emission Calculations 

Norih Pi i 

I 
vperauons 

Mining NO, Parameter Operations Parameters by Year NO;.; Emissions (tons/yr) 
Operation Emission Factor Units 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2015 2016 2017 2018 2019 2020 1021 2022 2023 2024 2025 2026 2027 2028 2029 2030 203 1 

JB Haul Trucks 4.166 lblhr hr/yr 127,770 144,909 149,161 231,188 127,580 0 0 0 0 0 0 0 0 0 0 0 0 266 15 30185 31070 48156 265.75 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0 .00 0.00 0.00 0.00 
Coal Haul Trucks 4.166 lblhr hrlyr 81 ,701 100,577 103,242 127,637 72,892 0 0 0 0 0 0 0 0 0 0 0 0 170. 18 209.50 215.05 265.87 151.83 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0 .00 0.00 0.00 0.00 
Graders 0.713 lblhr hrlyr 27,231 31.913 32,812 46,647 26,061 0 0 0 0 0 0 0 0 0 0 0 0 9.71 11.38 1170 16.63 9.29 0.00 0.00 0.00 0.00 0.00 0 .00 0.00 0.00 0 .00 0.00 0.00 0.00 
Wheeled Loaders on OB 189 lblhr hr/yr 8,456 8,166 8,741 10,668 6,670 0 0 0 0 0 0 0 0 0 0 0 0 7.99 7.72 8.26 10.08 6.30 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Wheeled Loaders on Coal 1.89 lblhr hr/yr 9,588 11,019 10,759 12,638 6,850 0 0 0 0 0 0 0 0 0 0 0 0 9.06 10.41 10.17 1194 6.47 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
RT Dozers on OB 4. 166 lblhr hr/yr 14,034 14,921 15,167 18,127 10,515 0 0 0 0 0 0 0 0 0 0 0 0 29.23 3108 31.59 37.76 2190 0.00 0,00 000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 000 0.00 
RT Dozers on Coal 4. 166 lblhr hr/yr 2,422 2,784 2,718 3.193 1,731 0 0 0 0 0 0 0 0 0 0 0 0 5.05 5.80 5.66 6.65 3.60 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Track Dozers on OB 1.26 lblhr hr/yr 49,554 54,545 55,541 78.244 48,869 0 0 0 0 0 0 0 0 0 0 0 0 31.22 34.36 34.99 49.29 30.79 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0 .00 0.00 0.00 0 .00 0.00 
Scrapers 3.84 lblhr hrlyr 5,605 6,442 6,290 7,388 4,004 0 0 0 0 0 0 0 0 0 0 0 0 10.76 12.37 12.08 14.18 7.69 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0 .00 0.00 0.00 0 .00 
Drillson OB 1691 lblhr hrlyr 11,346 11,833 12, 151 14,584 8,595 0 0 0 0 0 0 0 0 0 0 0 0 9.59 10.00 10.27 12.33 7.27 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0 ,00 0.00 0.00 0.00 
Drills on Coal 1.691 lblhr hrlyr 2,535 2,990 2,822 3,610 1,402 0 0 0 0 0 0 0 0 0 0 0 0 2.14 2.53 2.39 3.05 1.19 0.00 0.00 0.00 000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Water Trucks 4,166 lblhr hr/yr 10,474 12,274 12.620 17.941 10,024 0 0 0 0 0 0 0 0 0 0 0 0 2182 2S.57 26.29 37.37 20.88 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Blasting on OB 17 lblton tonlyr 53,005 54,925 56,404 66,200 39,3% 0 0 0 0 0 0 0 0 0 0 0 0 450.54 466.86 479.43 562.70 334.87 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0 .00 0 .00 0.00 0.00 
Blasting on Coal 17 lblton tonlyr 9,588 11,019 10,759 12,638 6,850 0 0 0 0 0 0 0 0 0 0 0 0 81.50 93.66 9145 107.42 58.22 0.00 0.00 0.00 0.00 0.00 0 .00 0.00 0.00 0 .00 0.00 0.00 0.00 
Locomotives 6. 759 lblengine hr hrlyr 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0,00 0.00 0.00 0.00 

1104.94 1223.09 1250.04 16 16.85 926.06 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Northwest Pit 

vperat1ons 

Mining NO, Parameter Operations Parameters by Year NOx Emissions (tonslyr) 
Operation Emission Factor Units 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 

OB Haul Trucks 4. 166 lblhr hrlyr 147,085 142,645 165,157 145,203 194,976 237,229 140,953 IS6,808 129,848 114,S76 0 0 0 0 0 0 0 306.38 297. 13 344.02 302.46 406. 14 494.15 293.61 326.63 270.47 238.66 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Coal Haul Trucks 4.166 lblhr hrlyr 52,186 53,024 64,400 62,763 85,170 110,908 115,040 125,422 109,733 103,970 0 0 0 0 0 0 0 108.70 110.45 134. 14 130.73 177.41 23102 2)9.63 261.25 228.57 216.57 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Graders 0.713 lblhr hrlyr 25,905 25,437 29,842 27,035 36,419 45,258 33,279 36,690 31,146 28,411 0 0 0 0 0 0 0 9.24 9.07 10.64 9.64 12.98 16.13 1186 13 08 11.10 10. 13 0.00 0.00 0.00 0 .00 0.00 000 0.00 
Wheeled Loaders on OB 1.89 lblhr hrlyr 6,771 6,960 7,551 6,910 10,034 11,950 8,254 9,081 8,673 6,188 0 0 0 0 0 0 0 6.40 6.58 7. 14 6.53 9.48 11.29 7.80 8.58 8.20 5.85 0 .00 0.00 0.00 0.00 0.00 0.00 0.00 
Wheeled Loaders on Coal 1.89 lblhr hrlyr 10,901 9,837 10,883 9,686 11,623 14,139 13,593 13,911 11,553 9,079 0 0 0 0 0 0 0 10.30 9.30 10.28 9.15 10.98 13.36 12.85 13. 15 10.92 8.58 0 .00 0.00 000 0.00 0.00 0.00 0.00 
RT Dozers on OB 4 166 lblhr hrlyr 13,745 13,064 14,338 12,908 16,844 20,292 16,992 17,882 15,732 11,874 0 0 0 0 0 0 0 28.63 27.21 29.87 26.89 35.09 4227 35.39 37.25 32.77 24.73 0 .00 0.00 0.00 0.00 0.00 0 .00 0.00 
RT Dozers on Coal 4.166 lblhr hrlyr 2,754 2,485 2,749 2,447 2,936 3,572 3,434 3,514 2,919 2,294 0 0 0 0 0 0 0 5.74 S.l8 5.73 5.10 6. 12 7,44 7. 15 7.32 6.08 4.78 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Track Dozers on OB 1.26 lblhr hrlyr 55,136 53,631 59,908 54,197 68,425 80,363 54,262 58,572 50,3 17 45,659 0 0 0 0 0 0 0 34.74 33.79 37.74 34.14 43. II 50.63 34. 18 36.90 3170 28.77 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Scrapers 3.84 lblhr hrlyr 6,373 5,751 6,362 5,663 6,795 8.266 7,947 8,132 6,754 5,307 0 0 0 0 0 0 0 1224 1104 12.22 10.87 1305 15.87 15.26 15.6 1 12.97 10.19 0.00 0.00 0.00 0.00 0.00 0.00 000 
DrillsonOB 1691 lblhr hrlyr 10,690 10,307 11,288 10,193 13,586 16,328 13,182 13.983 12,493 9,330 0 0 0 0 0 0 0 9.04 8.71 9.54 8.62 I 149 13.81 11.15 I 182 10.56 7.89 0.00 0.00 0.00 0 .00 0.00 0.00 0.00 
Drills on Coal 1.691 lb/hr hrlyr 2,883 2,669 2,855 2,767 2,379 2,439 2,251 2.239 1,860 1,420 0 0 0 0 0 0 0 2.44 2.26 2.41 2.34 2.01 2.06 1.90 189 1.57 1.20 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Water Trucks 4.166 lblhr hrlyr 9,964 9,783 11,478 10,398 14,007 17,407 12,800 14,112 11,979 10,927 0 0 0 0 0 0 0 20.75 20.38 23.91 21.66 29.18 36.26 26.66 29.39 24.95 22.76 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Blasting on OB 17 lbl ton tonlyr 49,020 47,243 52,759 47,829 62,284 74,788 61,792 65,293 55,819 43, 119 0 0 0 0 0 0 0 416 .67 401.57 448.45 406.54 529.42 635.70 525.23 S54.99 474.46 366.SI 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Blasting on CoaJ 17 lbl ton ton/yr 10,901 9,837 10,883 9,686 11,623 14,139 13,S93 13,911 II,SS3 9,079 0 0 0 0 0 0 0 92.66 83.61 92.51 82.33 98.80 120.19 115.54 118.24 98.20 77. 17 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Locomotives 6. 759 lblengine hr hr/yr 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

1063.92 1026.27 1168.61 1057.01 1385.24 1690.18 1338.22 1436.12 1222.53 1023.78 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
West Pit 

I vperanons 

Mining NO, Parameter Operations Parameters by Year NOx Emissions (tons/yr) 
Operation Emission Factor Units 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 201S 2016 2017 2018 2019 2020 2021 2022 2023 2024 202S 2026 2027 2028 2029 2030 2031 

OB Haul Trucks 4.166 lb/hr hrlyr 266,13 1 309,8S7 344,331 32S,764 267,795 362,871 335,390 362,058 376,447 374,608 329,573 17 1 0 0 0 0 0 554.3S 645.43 717.24 678.57 557.82 7SS.86 698.62 754.17 784. 14 780.31 686.50 0.36 0.00 0 .00 0.00 0.00 0.00 
Coal Haul Trucks 4.166 lblhr hrlyr 108,650 103,477 115,927 116,459 144,798 176,553 173,601 183,897 182,866 184,20 1 151,S37 2,097 0 0 0 0 0 226.32 215.54 241.47 242.S8 301.62 367.76 361.61 383.06 380.91 383.69 31S.6S 4.37 0.00 0.00 0.00 0.00 0 .00 
Graders 0.713 lblhr hr/yr 48,722 S3,733 S9,833 S7,489 S3,637 70,125 66, 169 70,974 72,7 11 72,645 62,544 295 0 0 0 0 0 17.37 19.16 21.33 20.49 19 .12 25.00 23.)9 25.30 2S.92 25.90 22.30 0.11 0.00 0.00 0.00 0.00 0.00 
Wheeled Loaders on OB 1.89 lb/hr hrlyr 8,915 12,044 13,385 13,134 11 ,8S8 16,124 IS,826 16,999 17,892 17,S98 15,336 0 0 0 0 0 0 8.42 1138 12 .65 12.41 1121 15.24 14.96 16.06 16.9 1 1663 14.49 0.00 0.00 0.00 0.00 0.00 0,00 
Wheeled Loaders on Coal 1.89 lblhr hr/yr 14,446 12,700 13,513 12,849 15,196 17,831 16,811 17,244 16,65 1 17,437 15,504 280 0 0 0 0 0 13.6S 12.00 12.77 12. 14 14.36 16.85 15.89 16.30 15.74 16.48 14.65 0.26 0.00 0.00 0.00 0.00 0.00 
RT Dozers on OB 4.166 lb/hr hrlyr 18,170 19,245 20,921 20.209 21.042 26,409 25,385 26,633 26,867 27.249 23,987 83 0 0 0 0 0 37.85 40.09 43.S8 42. 10 43.83 55.01 52.88 55.48 55,96 56.76 49.97 0.17 0.00 0.00 0.00 0.00 0.00 
RT Dozers on Coal 4.166 lb/hr hr/yr 3,650 3,208 3,414 3,246 3,839 4,505 4,247 4,356 4,207 4,405 3,917 71 0 0 0 0 0 7.60 6.68 7.11 6.76 8.00 9.38 8.8S 9.07 8,76 9. 18 8.16 O.IS 0.00 0.00 0.00 0.00 0.00 
Track Dozers on 08 1.26 lblhr hr/yr 88,393 99,773 109, 129 103,928 89,156 11 5,399 108,084 II S,249 118,072 118,047 104,997 118 0 0 0 0 0 5S.69 62.86 68.75 65.47 56.17 72.70 68.09 72.6 1 74.39 74.37 66.15 0.07 0.00 0.00 0.00 0 .00 0.00 
Scrapers 3.84 lblhr hrlyr 8,445 7,424 7,900 7,S12 8,884 10,424 9,828 10,081 9,734 10,193 9,064 164 0 0 0 0 0 16.22 14.26 15. 17 14.42 17 06 20.0 1 18.87 19.35 18.69 19.S7 17.40 0.3 1 0.00 0.00 0.00 0 .00 0.00 
DrillsonOB 1.691 lb/hr hr/yr 14,121 15,685 17,132 16,606 16,782 21,410 20,671 21,799 22,198 22,360 19,640 4 0 0 0 0 0 11.94 13.26 14.49 14.04 14. 19 18.10 17.48 18.43 18.77 18.91 16.61 0.00 0.00 0.00 0.00 0.00 0.00 
Drills on Coal 1.691 lb/hr hrlyr 3,820 3,446 3,S44 3,67 1 3,110 3,075 2,783 2,776 2,680 2,726 2,424 37 0 0 0 0 0 3.23 2.91 3 .00 3.10 2.63 2.60 2.35 2.35 2.27 2.31 2.05 0 03 0.00 0 .00 0,00 0.00 0.00 
Water Trucks 4.166 lblhr hrlyr 18,739 20,667 23,013 22, 111 20,630 26,971 25,4SO 27,298 27,966 27,940 24,0S6 113 0 0 0 0 0 39.03 43.05 47.94 46.06 42.97 56.18 53.01 S6.86 58.2S S8.20 50. II 0.24 0.00 0 .00 0.00 0.00 0 .00 
Blasting on OB 17 lblton tonlyr 64,370 7 1,053 77,204 74,391 74,092 93,986 90,779 95,5 17 97,218 97,815 86,210 10 0 0 0 0 0 S47. 15 603.9S 6S6.24 632.33 629.78 798.88 771.62 811.89 826.35 831.43 732.78 0.08 0.00 0.00 0.00 0.00 0.00 
Blasting on Coal 17 lblton ton/yr 14.446 12,700 13,5 13 12,849 IS,I96 17,831 16,811 17,244 16,651 17,437 15,504 280 0 0 0 0 0 122.79 107.9S 114.86 109.22 129. 17 151.56 14290 146.57 141.53 148.21 131.79 2.38 0.00 000 0.00 0.00 0.00 
Locomotives 6. 759 lb/engine hr hrlyr 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

1661.6 1 1798.52 1976.59 1899.70 1847.9 1 2365.14 2250.70 2387.50 2428.58 2441.93 2128.60 8.54 0.00 0.00 0.00 0.00 0.00 
Southwest Pit 

uperat1ons 

Mining NOx Parameter Operations Parameters by Year NO, EmisSions (tonslyr) 
Ope rattan Emission Factor Umts 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 203 1 201S 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 

OB Haul Trucks 4 166 lblhr hrlyr 19S,461 154,655 15 1,302 138,828 89,222 109,S2S 116,412 121,397 137,371 213,078 170,165 32,203 0 0 0 0 0 407. 15 32215 3 15.16 289.18 185.85 228. 14 242.49 252.87 28614 443.84 3S4.45 67.08 0.00 0.00 0.00 0.00 0.00 
Coal Haul Trucks 4. 166 lblhr hrlyr 42,663 59,182 54,143 65,572 72,922 68,672 80,362 88,247 88,6 19 107,228 96,817 23,978 0 0 0 0 0 88.87 123 28 112.78 136.59 151.90 143.04 157.39 183.82 184.59 223.36 201.67 49.95 0.00 0 .00 0.00 0.00 0.00 
Graders 0.713 lblhr hrlyr 30,956 27,799 26,708 26,S72 21,079 23,166 25,58 1 27.254 29,379 41,640 34,708 7,303 0 0 0 0 0 11.04 9.91 9 .52 9.47 7.51 8.26 9. 12 9.72 10.47 14.84 12.37 2.60 0.00 000 0.00 0.00 0 .00 
Wheeled Loadeo; on OB 1.89 lblhr hrlyr 11,428 7,558 8, 141 6,711 391 1,719 1,620 1,571 2,417 4,897 2,971 0 0 0 0 0 0 10.80 7.14 7.69 6.34 0.37 1.62 1.53 1.48 2.28 4.63 2.81 0.00 0.00 0.00 0.00 0.00 0.00 
Wheeled Loaders on Coal 1.89 lblhr hrlyr 4,523 5,863 5,095 S,798 5,844 5,331 6,020 6,439 6,3 15 7.925 7,776 2,533 0 0 0 0 0 4.27 5.54 4.82 5.48 S.52 5.04 5.69 6.09 5.97 7.49 7.35 2.39 0.00 0.00 0.00 0.00 0.00 
RT Dozers on On 4.166 lblhr hrlyr 12,406 10,438 10,295 9,729 4,849 5,484 S,942 6,230 6,792 9,973 8,3S9 1,946 0 0 0 0 0 25.84 21.74 21.44 20.27 10.10 11.42 12.38 12.98 14.15 20.77 17.41 4 OS 0.00 0.00 0.00 0.00 0.00 
RT Dozers on CoaJ 4.166 lblhr hrlyr 1, 143 1,481 1,287 1,465 1,476 1,347 1,521 1,627 1,595 2,002 1,964 640 0 0 0 0 0 2.38 3.09 2.68 3.05 3.08 2.8 1 3.17 3.39 3.32 4.17 4.09 1.33 0.00 0.00 0.00 0.00 0.00 
Track Dozers on OB 1.26 lblhr hrlyr 66,675 S5,889 54,691 Sl,487 25,770 3 1,075 33.258 34,65 1 38,622 59,589 47,75 1 9,498 0 0 0 0 0 42.01 35.2 1 34.46 32.44 16.24 19.58 20 95 21.83 24.33 37.54 30.08 5.98 0.00 0.00 0.00 0.00 0.00 
Scrapers 3.84 lblhr hr/yr 2,644 3,427 2,979 3,389 3,416 3,117 3.519 3,764 3,692 4,633 4,S46 1,481 0 0 0 0 0 S.08 6.S8 5.72 6.SI 6.56 S.98 6.76 7.23 7.09 8.90 8.73 2.84 0.00 0.00 0.00 0.00 0.00 
DrillsonOB 1.691 lb/hr hrlyr 11, 136 8,794 8,866 8,104 3,212 3,990 4,2S5 4,426 S,022 7,75 1 6,180 1,236 0 0 0 0 0 9.42 7.44 7.50 6 .85 2.72 3.37 3.60 3.74 4.25 6 ss 5.23 1.05 0 .00 0.00 0.00 0.00 0.00 
Drills on Coal 1.691 lblhr hrlyr 1,196 1,591 1,336 1,656 1,1% 9 19 997 1,036 1,017 1,239 1,216 338 0 0 0 0 0 1.01 135 1.13 1.40 1.01 0.78 0.84 0.88 0.86 LOS 1.03 0.29 0.00 0.00 0.00 0.00 0.00 
Water Trucks 4.1 66 lb/hr hrlyr 11,906 10,692 10,272 10,220 8,107 8,910 9,839 10,482 11,300 16,015 13,349 2,809 0 0 0 0 0 24.80 22.27 21.40 21.29 16.89 18.56 20.49 21.83 23.54 33.36 27.81 5.85 0.00 0.00 0.00 0 .00 0 .00 
Blasting on OB 17 lblton ton/yr 47,585 36,909 37,237 34,02 1 13,376 16,733 17,835 18,543 21,137 32,598 25,973 5,2 19 0 0 0 0 0 404.48 313.73 3 16.5 1 289. 18 113.69 142.23 151.59 157.6 1 179.66 277.08 220.77 44.36 0.00 0.00 0.00 0.00 0 .00 
Blasting on Coal 17 lblton tonlyr 4,523 5,863 5,095 5,798 5,844 5,331 6,020 6,439 6,3 1S 7,92S 7,776 2,533 0 0 0 0 0 38.44 49.83 43.3 1 49.28 49.67 45.31 51. 17 S4.73 53.68 67.36 66.09 21.53 0.00 0 .00 0.00 0.00 0 .00 
Locomotives 6. 7S9 lblcngine hr hr/yr 0.00 0.00 0.00 0.00 000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 000 0 .00 

1075.57 929.25 904.12 877.32 571.10 636.15 697.17 738.20 800.34 1150.94 959.90 209.31 0.00 0.00 0.00 0.00 0.00 

Appendix: 4 



Black T hunder NO, E mission Calcula tio ns (continued) 

South Pit 

I 
vperauons 

Mining NOx Parameter Operations Parameters by Year NOx Emissions {tons/yr) 
Operation Emission Factor Units lOIS 1016 1017 1018 1019 2020 l Ol l lOll lOlJ l0l4 lOlS 1016 l0l7 2028 1019 lOJO 2031 lOIS 1016 1017 1018 1019 1020 1011 1022 2013 2014 lOlS 1026 1027 1028 1019 1030 2031 

J B Haul Trucks 4. 166 lblhr hr/yr 131,800 IJ3,83S 132,968 10l,4S4 1Sl,S77 193,241 l14,03l ll1,397 139,017 412 0 0 0 0 0 0 0 l74.S4 278.78 176.97 213.41 317.81 401 .51 445.83 440.34 497.87 0 .86 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Coal Haul Trucks 4. 166 lblhr hr/yr 87,610 97,9SO 93,016 89,S72 12S,863 166,864 187,S96 172,609 187,838 11,50S 0 0 0 0 0 0 0 181.49 204,03 193.77 186.S8 162.17 347.S8 390.76 3S9.54 391.27 13.96 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Graders 0.7 13 lblhr hrlyr 18,523 30, 132 19,379 14,963 36,197 46,814 S2,212 49,921 5S,491 I,S49 0 0 0 0 0 0 0 10. 17 10.74 10.47 8.90 11.90 16.69 18.61 17.80 19.78 o.ss 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Wheeled Loaders on OB 1.89 lblhr hr/yr 7,138 6,904 7,488 6,4 11 8,884 11,134 11,903 11,702 13,S79 0 0 0 0 0 0 0 0 6.75 6.52 7.08 606 8.40 10.52 112S 12.00 11.83 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Wheeled Loader. on Coal 1.89 lblhr hr/yr 8,041 8,081 7,149 6,Sl9 7,986 10,199 11,076 9,906 IO,IS4 661 0 0 0 0 0 0 0 7.60 7.64 6.8S 6.17 7.SS 9.64 10.47 9.36 9.60 0.61 0.00 0.00 0.00 0 .00 0.00 0.00 0.00 
RT Dozers on OB 4. 166 lblhr hr/yr 11,807 11,6S5 11,461 10,064 13,111 16,S9l 17,873 17,S84 18,4S9 196 0 0 0 0 0 0 0 24.S9 14.18 13.87 10.96 27.33 34.S6 37.13 36.63 38.45 0.41 0.00 0.00 0.00 0.00 0 .00 0.00 0.00 
RT Dozer> on Coal 4.166 lblhr hr/yr 2,032 1,041 1,831 1,649 2,018 l,S76 2,798 2,S03 2,565 167 0 0 0 0 0 0 0 4.23 4.2S 3.81 3.44 4.20 S.37 5.83 S.21 5.34 0.35 0 .00 0.00 0.00 0.00 0.00 0.00 0.00 
Track Dozers on OB 126 lblhr hr/yr S0,2S9 S0,794 50,266 41,814 SS,962 67,418 73,549 72,410 79,388 278 0 0 0 0 0 0 0 J 1.66 31.00 31.67 16.34 3S.26 42.48 46.34 4S.62 S0.01 0.18 0.00 0.00 0.00 0 .00 0.00 0 .00 0.00 
Scrapers 3.84 lblhr hr/yr 4,701 4,724 4,238 3,817 4,669 5,961 6,47S S,791 S,9J6 387 0 0 0 0 0 0 0 9 OJ 9.07 8.14 7.33 8.96 11.45 12.43 11.12 11.40 0.74 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
DrillsonOB 1.691 lblhr hr/yr 9,552 9,389 9,429 8,234 10,882 13,733 14,767 14,806 IS,61 1 II 0 0 0 0 0 0 0 8.08 7.94 7.97 6.96 9.20 11.61 12.49 12.52 13.20 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Drills on Coal 1.691 lblhr hrlyr 2,126 1,193 1,901 1,86S 1.634 1,7S9 1,834 1,595 1,634 IOJ 0 0 0 0 0 0 0 1.80 1.8S 1.61 1.58 1.38 1.49 I.SS I.JS 1.38 0,09 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Water Trucks 4.166 lblhr hr/yr 10,971 II,S89 11,300 9,601 13,922 18,00S 20,081 19,200 21,343 S96 0 0 0 0 0 0 0 22.8S 24.14 23.S4 20.00 29.00 37.50 41.83 39.99 44.46 1.24 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Blasting on OB 17 lb/ton ton/yr 43,610 43,032 42,925 37,920 48,089 60,617 64,974 64,484 67,7SI 23 0 0 0 0 0 0 0 370.68 J6S.78 364.86 322.32 408.76 SIS.2S SS2.28 S48.11 S7S.88 0.20 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Blasting on Coal 17 lb/ton ton/yr 8,042 8,081 7,249 6,S29 7,986 10,199 11,076 9,906 IO,IS4 661 0 0 0 0 0 0 0 68.35 68.69 61.62 S5.49 67.89 86.69 94. 15 84.20 86.31 S.62 0.00 0.00 0.00 0.00 0.00 0.00 0 .00 
Locomotives 6.759 lb/engine hr hr/yr 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 000 0.00 0 .00 

1022.82 1045.70 1022.24 885.54 1200.82 1533.34 16RI.03 1623.80 1757.78 34.83 0.00 0.00 0.00 0.00 0.00 0.00 0 .00 
Highway/Plant Pit 

vperataons 

Mining NOx Parameter Operations Parameters by Year NOx Emissions (tons/yr) 
Operation Emission Factor Units 201S 2016 2017 2018 2019 1020 2021 2022 2023 2024 l02S 2026 2027 1018 1029 1030 1031 lOIS 1016 1017 1018 1019 lOlO 1021 2022 2023 2024 20lS 1016 1017 l0l8 1019 1030 1031 

OB Haul Trucks 4.166 lblhr hr/yr 0 0 0 0 0 0 0 0 0 S9,l33 393,147 301,865 36,896 131,392 232,147 462,502 1,473,31 4 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 123.38 818.92 628.78 76.85 273.69 483.S6 963.39 3068.91 
Coal Haul Trucks 4. 166 lblhr hrlyr 0 0 0 0 0 0 0 0 0 IO,S72 23.413 44,346 46,030 36,lS8 42,509 S3,238 68,08S 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 2202 48.79 92.37 9S.88 7S.53 88.SS 110.90 141.82 
Grader> 0.713 lblhr hr/yr 0 0 0 0 0 0 0 0 0 9,075 54,1S4 4S,007 10,780 li,79S 35,70S 67,046 200,382 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 3.24 19.31 16.05 3.84 7.77 12.73 13.90 71.44 
Wheeled Loader5 on OB 1.89 lblhr hr/yr 0 0 0 0 0 0 0 0 0 0 IO, IS7 14,SI6 7,97S 11,903 17,424 24,533 36,614 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 9.60 13.72 7.S4 112S 16.47 13.18 34.60 
Wheeled Loader> on Coal 1.89 lblhr hrlyr 0 0 0 0 0 0 0 0 0 4,985 ll,l37 30,938 31,113 lS,29S 29,6S6 37,141 47,500 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 4 .71 11.56 19.24 30.35 23.90 18.03 3S.IO 44.89 
RT Dozers on OB 4. 166 lblhr hrlyr 0 0 0 0 0 0 0 0 0 3,493 17,418 3S,353 3 1,180 18,932 36,618 47,969 6S,4ll 0.00 0.00 0 .00 0.00 0 .00 0.00 0.00 0.00 0.00 7.28 36.28 73.64 64.9S 60.27 76.28 99.92 136.17 
RT Dozers on Coal 4. 166 lblhr hr/yr 0 0 0 0 0 0 0 0 0 1,2S9 3,091 7,816 8,401 8,199 8,199 9,383 12,000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 2.61 6.44 16.18 17.SO 17.08 17.08 19.SS 15.00 
Track Dozers on OS 1.16 lblhr hr/yr 0 0 0 0 0 0 0 0 0 17,268 108,877 103,lSI 33,8lS S7,796 84,900 148,65 1 406,170 0.00 0.00 0 .00 0.00 0.00 0.00 0.00 0.00 0.00 10.88 68.S9 6S.OS 21.31 36.41 S3.49 936S lSS.89 
Scrapers 3.84 lblhr hr/yr 0 0 0 0 0 0 0 0 0 2,914 7,1S4 18,086 18,990 16,144 17,867 11,713 27,768 0.00 0.00 0 .00 0.00 0.00 0.00 0.00 0.00 0.00 S.60 13.74 34.73 36.46 31.00 34.30 41.69 S3.3l 
DrillsonOB 1.691 lblhr hr/yr 0 0 0 0 0 0 0 0 0 2,097 13,987 l6,68l 21,181 21,843 18,306 37,SS8 S2,107 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.77 11.83 ll.S6 18.7S 18.47 23.93 31.76 44.06 
Drills on Coal 1.691 lblhr hr/yr 0 0 0 0 0 0 0 0 0 779 1,9 13 4,126 4,183 3,9SS 3,9SS 3,07S 646 000 000 000 0.00 0.00 000 0 .00 0.00 0.00 0.66 1.61 3.49 3.61 3.34 3.34 1.60 O.SS 
Water Trucks 4. 166 lblhr hr/yr 0 0 0 0 0 0 0 0 0 3,490 10,828 17,311 4,146 8,383 13,733 2S,787 77,070 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 7.17 43.39 36.06 8.64 17.46 18.61 S3.71 160.54 
Blasting on OB 17 lb/ton ton/yr 0 0 0 0 0 0 0 0 0 8,679 S8,S71 116,044 116,9S2 74,247 110,832 IS9,S90 1 18,130 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 73.77 497.85 986.37 994. 10 631.10 1017.07 13S6.SI 18S4.10 
Blasting on Coal 17 lb/ton ton!yr 0 0 0 0 0 0 0 0 0 4,98S ll,l37 30,938 32,113 2S,295 29,6S6 37,141 47,SOO 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 42.37 104,02 262.98 272.96 liS.OI lS2.08 315.70 403.7S 
Locomotives 6. 7S9 lb/engine hr hr/yr 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0 .00 000 0.00 0.00 0.00 

0.00 0.00 0.00 0 .00 0.00 0.00 0.00 0.00 0.00 305.57 1691.93 2281.31 1652.75 1422.27 2 145.50 3 171.56 6295.12 
Section 16 Pit 

I 
uperatlons 

Mining NOx Parameter Operations Parameters by Year NO.\: Emissions (tons/)T) 
Operation Emission Factor Units lOIS 2016 1017 2018 1019 1020 1021 1022 1013 1014 lOlS 2016 l0l7 2028 1019 2030 1031 lOIS 2016 2017 1018 1019 2010 2011 1022 l0l3 1024 202S 1016 1017 1018 2019 1030 1031 

.:JB Haul Trucks 4.166 lblhr hr/yr 0 0 0 0 0 0 0 0 130,341 160,016 286,S45 328,481 49,1S8 186,331 349,310 239,399 0 0.00 0.00 0 .00 0.00 0 .00 0.00 0.00 0.00 479.80 S4 1.61 S96.87 684.13 101.40 S96.43 727.63 498.67 0.00 
Coal Haul Trucks 4. 166 lblhr hr/yr 0 0 0 0 0 0 0 0 9,S88 27,SIS 4S,871 44,343 49,270 46.117 59,124 48,2S4 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 19.97 S7.31 9S.SS 91.37 101.63 96.19 123.1S IOO.SI 0.00 
Graders 0.713 lblhr hr/yr 0 0 0 0 0 0 0 0 3 1,19 1 37,379 43,1 14 48,467 11,796 43,133 53,098 37,39S 0 0 .00 0.00 0 .00 0.00 0.00 0.00 0.00 0.00 ll .ll 13.33 15.41 17.28 4.56 IS.41 18.93 13.33 0.00 
Wheeled Loaders on OB 1.89 lblhr hr/yr 0 0 0 0 0 0 0 0 8,784 11 ,3lS 14,S84 17.160 26,822 15,278 18,136 11,7S8 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 8.30 10.70 13.78 16.11 2S.3S 14.44 17.14 11.11 0.00 
Wheeled Loaders on Coal 1.89 lblhr hr/yr 0 0 0 0 0 0 0 0 1,816 7,4 14 I 1,982 13,749 13,749 11,727 13,749 10,3S8 0 0 .00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.67 7.01 11.32 12.99 1299 11.08 12.99 9.79 0.00 
RT Dozers on OB 4.166 lblhr hr/yr 0 0 0 0 0 0 0 0 9,031 14,57S 10,663 14.040 31,SSS ll,OOS 14,800 17,101 0 0 .00 0.00 0.00 0.00 0.00 000 0.00 0.00 18.81 30.36 43.04 50.08 6S.7J 43.7S Sl.66 35.83 0.00 
RT Dozers on Coal 4.166 lblhr hr/yr 0 0 0 0 0 0 0 0 7 14 1,873 3,017 3,473 3,S98 3,801 3,801 2,617 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.49 3.90 6.31 7.24 7.49 7.92 7.92 S.45 0.00 
Track Dozers on OB 1.16 lblhr hr/yr 0 0 0 0 0 0 0 0 61,199 84,S4S 91,519 106,130 33,348 97,161 112,958 80,686 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 39.56 S3.l6 S8.l9 66.92 li.OI 61.18 7 1.16 S0.83 0.00 
Scrapers 3.84 lblhr hr/yr 0 0 0 0 0 0 0 0 1,651 4,334 7,00S 8,038 8,131 7,48S 8,283 6,05S 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 3. 17 8.32 13.45 IS.43 IS.6 1 14.37 IS.90 11.63 0.00 
Drills on 08 1.691 lblhr hr/yr 0 0 0 0 0 0 0 0 8,237 11,495 17,303 20,18S 27,697 17,716 10,944 14,297 0 0.00 0.00 0.00 0 .00 0.00 0.00 0.00 0.00 6.96 IO.S6 14.63 17.07 13.41 14.98 17.71 11.09 0.00 
Drills on Coal 1.691 lblhr hr/yr 0 0 0 0 0 0 0 0 45S 1,159 1,874 1,834 1,834 1,834 1,834 8S8 0 0.00 0 .00 0.00 0 .00 0.00 0.00 0.00 0.00 038 0.98 1.58 us I.SS us 1.55 0.73 0 .00 
Water Trucks 4.166 lblhr hr/yr 0 0 0 0 0 0 0 0 11.996 14.377 16,611 18,641 4,911 16,618 10,422 14,383 0 0.00 000 0.00 0,00 0.00 0.00 0.00 000 14.99 29.9S 34.62 38.83 IO.lS 34 .64 42.54 29.96 0 .00 
Blastmg on OB 17 lb/ton ton/yr 0 0 0 0 0 0 0 0 34,631 Sl,729 70,77S 82,S47 81,817 17,499 8S,39J 58,670 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 294.37 439.70 601.59 701.6S 704 03 133.74 72S.84 498.70 0.00 
Blasting on CoaJ 17 lb/ton ton/yr 0 0 0 0 0 0 0 0 2,826 7,414 11,981 13,749 13,749 11,727 13,749 10,3S8 0 0.00 000 000 000 0 .00 0.00 0.00 0.00 14.02 63.01 101.85 116.87 116.87 99.68 116.87 88.05 0.00 
Locomotives 6. 7S9 lb/engine hr hr/yr 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0,00 0.00 0.00 0.00 0.00 0.00 0.00 

0.00 0 .00 0.00 0.00 0 .00 0.00 0.00 0.00 935.63 1270.0 1 1608.30 1838.72 1213.89 1245.55 1951.00 1366.67 0.00 
Tolal 

uperauons 

Mining NOx Parameter Operations Parameters by Year NOx Emissions (tons/yr) 
Operation Emission Factor Units 201S 2016 101 7 1018 2019 2010 202 1 1022 1013 2024 202S 1016 1017 l0l8 1019 1030 203 1 lOIS 1016 2017 2018 2019 lOlO lOll 1022 1023 2014 20lS 2016 2017 l0l8 1019 1030 2031 

OB Haul Trucks 4.166 lblhr hr/yr 868,148 88S,901 941,920 943,436 832, 151 902,866 806,788 8S1,660 1,113,014 l ,Ol l ,924 1,179,430 661,721 86,0S4 417,724 S8 1 ,467 701,901 1,473,314 1808.S6 184S.33 1964.10 1965. 18 1733.37 1880.67 1680.54 1774.0 1 2318.43 1128.67 l456.7S 1380.4S 179.lS 870.12 llll.20 1461.06 3068 91 
Coal Haul Trucks 4.166 lblhr hr/yr 372,811 414.109 430,737 462,001 50 1,645 522,997 SS6,S99 S70,17S S78,644 444,99 1 3 17,648 114,764 9S,300 82,48S 101 ,631 101,492 68,08S 776.S7 862.80 897.13 96l.3S 1044.93 1089.40 1139.39 1187.67 l lOS.3l 926.92 661.66 239.0S 198.SI 171.81 1 11 .70 111.41 141.81 
Graders 0.713 !bAIT hr/yr 161,338 169,014 178,S7S 181,707 173,394 18S,36l 177,140 184.839 2 19,917 190,699 194,610 101,073 23,S76 6S,027 88,803 104.441 l00,38l S7.Sl 60.lS 6366 6S. I4 6 1.81 66.08 63.19 6S.89 78.40 67.98 69.38 36.03 8.40 23.18 31.66 37.13 7 1.44 
Wheeled Loader> on 08 1.89 lblhr hr/yr 42,709 41,631 45,307 43,834 37,836 40,928 37,603 40,3S3 SI,34S 40,008 43,049 3 1,676 34,797 27,181 3S,S60 36,291 36,614 40.36 39.34 42.81 41.42 3S.7S 38.68 JS.54 38.13 48.S2 37 81 40.68 19.93 31.88 2S.69 33.60 34.19 34.60 
Wheeled Loaders on Coal 1.89 lblhr hr/yr 47,SOO 47,SOO 47,SOO 47,500 47,500 47,SOO 47,SOO 47,SOO 47,SOO 47,500 47,SOO 47,SOO 4 S,86l 37,013 43,406 47,SOO 47,SOO 44.89 44.89 44.89 44.89 44.89 44.89 44.89 44.89 44.89 44.89 44.89 44.89 43.34 34.99 41.02 44.89 44.89 
RT Dozers on 08 4 166 lblhr hr/)' 70, 162 69,314 72, 183 7 1,037 66.372 68,777 66,192 68,330 76,879 67,360 70,417 6 1,411 62,73S 49,936 6 1,418 6S,I71 6S,4l2 146. 15 144.40 IS0.36 147.97 138.2S 143.16 137 88 14233 160.14 140.31 146.70 117.94 130.68 104.01 117.93 13S.7S 136.17 
RT Dozers on Coal 4. 166 lblhr hr/yr ll,OOO ll,OOO ll,OOO 12,000 ll,OOO 12,000 ll,OOO 12,000 ll.OOO ll,OOO ll .OOO l l,OOO ll,OOO 12,000 l l,OOO ll,OOO 12,000 lS.OO 15.00 2S.OO 2S.OO 15.00 lS.OO IS.OO lS.OO 2S.OO 15.00 2S.OO lS.OO 2S.OO lS.OO lS.OO lS.OO lS.OO 
Track Dozers on OB 1.26 lblhr hr/yr 3 10,017 314,631 3l9,S3S 329,670 188, 182 294.166 169, IS3 280,882 349,197 325,385 354.1 SS 119,096 67, 174 IS5,0S8 197,8S8 119,337 406,170 19S31 198.ll 207.61 10 7.69 181.55 18S.39 169.57 176.96 219.99 204.99 223.11 138,03 42.32 97.69 114.65 144.48 lS5.89 
Scrapers 3.84 lblhr hr/yr 17,768 27,768 27,768 27,768 17,768 17,768 17,768 17,768 17,768 27,768 27,768 27,768 l7,1ll 13,619 26,150 17,768 27,768 53.31 S3.32 S3.32 S3.3l 53.32 S3.3l B.3l 53.32 S3.32 S3.3l S3.3l 53.31 Sl.07 45.37 SO.ll S3.3l S3.3l 
Drills on OB 1.691 lblhr hr/yr S6,84S S6,007 S8,86S S7,720 53.0S6 SS,460 Sl,876 SS,OI4 63,S60 54,043 S7,1 10 48, 108 49,878 39,SS8 49,149 SI,8S5 S2,107 48.06 47.35 49 77 48.80 44.86 4689 44.71 4651 S3.74 4S.69 48.19 40.67 41.17 33.45 41.64 43 84 44.06 
Drills on Coal 1.691 lblhr hr/yr 12,S61 11.888 12,459 13,S70 9,721 8,191 7,864 7,646 7,646 7.427 7.417 6,33S 6, 117 S,789 S,789 3,932 646 10.62 10.90 10.53 11.47 8.21 6.93 6.6S 6.46 6.46 6.28 6.18 S.36 S.l 7 4.89 4.89 3.31 0.55 
Water Trucks 4. 166 lblhr hr/yr 6l,OS3 6S,OOS 68,683 70,272 66,690 7 1,193 68,169 7 1,091 84,S83 73,346 74,8S4 38,874 9,068 lS,OIO J4,1S5 40,170 77,070 119.16 13S.41 143.07 146.38 138.9 1 148.SO 142.00 148.08 176.19 1Sl.78 ISS.92 80.98 18.89 Sl. IO 7 1 14 83.67 160.54 
Blasting on OB 17 lb/ton ton/yr lS7,S90 lS3, 163 266,Sl9 160,361 237,237 246,llS 135,379 143,836 276,556 133,964 24 l,S29 103,810 199,780 101 ,74S 206,114 1 18,160 1 18,130 l189.Sl li SI.88 ll6S.50 2113.07 1016.51 1092.06 1000.72 2072.61 l3S0.72 1988.69 1053.00 1732.47 1698.13 864.83 17Sl.91 18SS.l l 18S4.10 
Blasting on Coal 17 lb/ton toni)' 47,500 4 7.SOO 47,500 47,500 47,SOO 47,500 47,SOO 47,SOO 47.500 47,500 47,SOO 4 7,500 4S,86l 37,023 43,406 47,500 47,500 403.7S 403.7S 403.7S 403.7S 403.7S 403.75 4~3 7S 403.7S 403.7S 40J.7S 403.7S 403.7S 389.83 314.69 368.95 403.7S 403.7S 
Locomotives 6. 759 lblengine hr hr/yr 214.040 llS,285 l2S,3l8 ll7,027 lll,l4l 214,465 1 14,293 114,393 214,S41 116,782 217,648 114.111 ll5,000 115,000 2lS,OOO ll5,000 llS,OOO 7S7. 14 761JS 761.SO 767.14 747.69 724.78 724.20 724.S4 72S.04 732.61 73S.S4 7S7.39 760.39 760.39 760.39 760.39 760.39 
Pumps 102.23 102 23 102.23 102.13 102.13 102.13 101.13 10l.l3 10l.l3 10l.l3 102.13 10l.l3 102.13 IOl.l3 101.23 102.13 102.23 
Welders 19.06 19.06 19.06 19.06 29.06 19 06 2906 19.06 29.06 29.06 19.06 19.06 19.06 2906 19.06 19.06 19,06 
Light Plants and Generators 29.3 1 19.31 293 1 29.31 29.31 19.31 19.31 29.31 19.31 19.31 29.31 29.31 19.31 29.31 29.31 29.31 29.31 

6846.61 6944.78 7243.69 7264.26 6839.42 7110.20 6851.92 7070.76 8030.50 7120.29 7284.87 5255.86 3787.63 3588.8 1 5017.49 5459.22 72 16.11 
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School Creek PM10 Emission Calculations 

East Pit 

I Mining 
Operation 

Coal Removal' 

OB Removal (T/S) ' 

OB Removal (dragline)' 

Scrapers' 

OB Blasting' 

Coal Blasting 1 

OB tlaul Roads' 

Coal Haul Roads1 

Coal Dumping' 

Dozers on 082 

Dozers on Reclamation2 

Dozers & Loaders on Coal2 

Graders on Coal Roads' 

Graders on OB Roads' 

Wa1er Trucks1 

Wind Erosion, untreated acres 1 

Wind Erosion. treated acres 1 

West Pit 

Mining 
Operation 

Coal Removal1 

OB Removal (T/S)' 

OB Removal (dragline)' 

Scrapers' 

OB Blasting1 

Coal Blasting' 

OB Haul Roads' 

Coal Haul Roads1 

Coal Dumping' 

Dozers on OB2 

Dozers on Reclamation2 

Dozers & Loaders on Coa12 

Graders on Coal Ronds1 

Graders on OB Roads' 

WaterTrucks1 

Wind Erosion, untreated acres 1 

Wind Erosion, treated acres ' 

Total 

Mining 
Operation 

Coal Removal1 

OB Removal (TiS)' 

08 Removal (dragline)1 

Scrapers1 

OB Blasting' 

Coal Blasting1 

OB Haul Roads' 

Coal Haul Roads 1 

Coal Dumping ' 
Dozers on 082 

Dozers on Reclamatiorl 

Dozers & Loaders on Coal2 

Graders on Coal Roads 1 

Graders on OB Roads' 

Water Trucks1 

Wind Erosion. untreated acres' 

Wind Erosion. treated acres 1 

PM10 Emission Factor 
Equations 

O.OOl ' 0.70 ' O.l lb/ton 

O.OZ ' 0.75 ' 0.3 1b/ton 

0.04 ' 0. 75 ' 0.3 lblyd3 

32 ' C ' O.l lb/hr 

50 ' 0.75 ' 0.3 lblblast 

35 ' 0. 75 ' 0.3 I bib last 

0.81 ' s' (S/10)2 ' C ' 0.62T' 0.3 lbNMT 

0.81 ' s • (SilO)' ' C' 0.62T' 0.3 lbNMT 

0.0 17 • 0 . 75 • 0.3 lb/ton 

1.0 • s'-'!Mu • 0.75 • C lblhr 

1.0 • su/Mu • 0.75 • C lblhr 

18.6 • s1'5/MI.4 • 0. 75 • C lblhr 

32 • C ' 0.3 lb/hr 

l2 • C • 0.3 lblhr 

0.81 ' s • (S/30)2 
• C ' 0.62T • 0.3 lbNMT 

0.25 • 0.3 ton/acre/year 

0.05 • 0.3 ton/acre/year 

PM 10 Emission Factor 
Equations 

0.003 ' 0. 70 • 0.3 lb/ton 

0.02 • 0. 75 ' 0.3 lb/ton 

0.04 ' 0. 75 '0.3 lb/yd3 

32 ' C ' 0.3 lb/hr 

50 • 0. 75 • 0.3 lblblast 

35 • 0.75 '0.3 lblblast 

0.81 ' s ' (S/30)2
' C ' 0.62T '0.3 lbNMT 

0.81 's' (S/30)2
' C' 0.62T ' O.l lbNMT 

0.0 17 ' 0. 75 ' 0.3 lb/ton 

1.0 • sU/MI.-4 * 0.75 • C lbAlf 

1.0 • s1 ~/M 1 .. • 0.75 • C lblhr 

18.6 • s'·~fM 1'4 • 0.75 • C lblhr 

32 • C •o.J lblhr 

l2 • C ' 0.3 lb/hr 

0.81 • s • (S/30)2 
• C ' 0.62T • 0.3 lb/VMT 

0.25 • 0.3 ton/acre/year 

0.05 • 0.3 ton/acre/year 

PM10 Emission Factor 

Equations 

O.OOl '0. 70 ' 0.3 lb/ton 

0.02 "'0. 75 • 0.3 lb/ton 

004 ' 0.75 '0 3 lb/yd' 

32 'C • 0.3 lb/hr 

50 • 0 75 • 0.3 lblblast 

35 ' 0. 75 ' 0.3 lblblast 

0.8 1 • s • (S/30)2
' C ' 0.62T' 0.3 lbNMT 

0.81 ' s • (S/30)2 
' C • 0.62T • O.l lbN MT 

0.017 '0. 75 ' 0.3 lb/ton 

I 0 • s15/Mu • 0.75 • C lblhr 

1,0 • SU/ML-4 "'0.75 * C lbJhr 

18 6 "' su/Mu • o.75 "' C lblhr 

12 • C •o.3 lb/hr 

32 ' C • 0.3 lblhr 

0.81 ' s • (S/30)2 
' C • 0.62T • 0.3 lbNMT 

0.25 • 0.3 ton/acre/year 

0.05 • 0.3 ton/acre/year 

Constants: 
Numberofwetdays, W . (> O.OI")= 
C ~ ((165-W)/365) ~ 

Silt content of road bed, s, (%) = 
Speed of OB haul trucks. S. (mph)

Speed of coal haul trucks (mph)

Speed of water trucks (mph)= 
Tire correction factor, T = 
Overburden Density (ton./yd~) = 
Dozed Overburden Silt content, s. (%) • 

Dozed Overburden moisture content. M. (%) = 

Dozed Coal silt con1ent, s, (%) = 
Dozed Coal moisture content, M, (%)"" 

Control 

Factor % 

50 

60 

60 

85 

50 

50 

so 

Control 
Factor% 

50 

60 

60 

85 

50 

50 

50 

Control 
Factor% 

50 

60 

60 

85 

50 

50 

50 

Uncontrolled PM10 

Emission Factor 

0.001 lb/ton 

0.0045 lb/ton 

0.009 lb/yd3 

6.970 lb/hr 

11.250 lblblast 

7.875 lblblast 

0.588 lbN MT 

1.045 lbN MT 

0.004 lb/ton 

0.547 lb/hr 

0.547 lb/hr 

9.626 lblhr 

6.970 lb/hr 

6.970 lb/hr 

0.261 lbNMT 

0.075 ton/acre/year 

0.015 ton/acre/year 

Uncontrolled PM10 

Emission Factor 

0.00 I lb/ton 

0.0045 lb/ton 

0.009 lb/yd' 

6.970 lb/hr 

11.250 lblblast 

7.875 lblblast 

0.588 lbNMT 

1.045 lbNMT 

0.004 lb/ton 

0.547 lb/hr 

0.547 lb/hr 

9.626 lb/hr 

6.970 lb/hr 

6.970 lb/hr 

0.261 lbN MT 

0.075 ton/acre/year 

0_015 ton/acre/year 

Uncontrolled PM 1o 
Emission Factor 

0.001 lblton 

0.0045 lb/ ton 

0.009 lbtyd' 

6.970 lb/hr 

11.250 lblblast 

7.875 lblblast 

0.588 lb/VMT 

1.045 lbNMT 

0. 004 lb/ton 

0.547 lb/hr 

0.547 lb/hr 

9.626 lbihr 

6.970 lb/hr 

6.970 lb/hr 

0.261 lb/VMT 

0.075 ton/acre/year 

0. 0 15 ton/acre/year 

100 

0.726 

8.6 

15 

20 

10 

2.5 

I 74 

6.9 

7.9 

8.6 

10 4 

1 Emiss1on Factor Equation from Wyoming Memorandum Dated January 24, 1979, Subject: Fugitive Dust Emission Factors. 
1 Emission f actor Equations from AP-42 Table 11.9- 1, July 1998. 

v perauons 
Parameter 

Units 2015 2016 2017 

tonlyr 20,000,000 20,000,000 20,000,000 

yd3/yr 31,800,000 1,537,500 1,768,750 

yd3
/)T 16.250,000 16,250,000 15,500,000 

hr/yr 4,614 4,614 4,614 

blasts!yr 2 13 14 19 

blasts/yr 133 133 133 

VMT/yr 330,660 20,555 12,699 

VMT/yr 120.513 348, 193 377,31 I 

1on/yr 20.000,000 20.000,000 20,000,000 

hr/yr 21,960 13.701 12,528 

hr/yr 6,625 501 4 12 

hr/yr 4,478 4,478 4,478 

hr/yr 6,564 7,073 7,810 

hr/yr 4,376 4,715 5,207 

VMT/yr 27,877 23,342 26.588 

acres 1,713 1,817 1,961 

acres 734 787 840 

Uperanons 
Parameter 

Units 2015 2016 2017 

ton/yr 20,000,000 20,000,000 20,000,000 

yd'iyr 13,046,575 35,915,000 47,211.333 

yd3/yr 26,101,370 23,750,000 24,166,667 

hr/yr 4,614 4,614 4,614 

blasts/yr 248 261 lJI 

blasts/yr Ill Ill Ill 

VMT/yr 257,716 284,512 251 ,309 

VMT/yr 2 18,531 168,269 201,049 

tonlyr 20,000,000 20,000.000 20,000,000 

hr/yr 25,386 3 1,355 32,404 

hr/yr 6,884 11,711 10,997 

hr/yr 4,478 4,478 4,478 

hrlyr 6,564 7,073 7,810 

hr/yr 4,376 4,715 5,207 

VMT/yr 20,189 28,661 30,837 

acres 1,713 1,837 1,961 

acres 714 787 840 

vperanons 
Parameter 

Units 2015 2016 2017 

ton/yr 40,000,000 40,000,000 40,000,000 

yd3/yr 64,846,575 37,452,500 48,982,083 

yd3/yr 42,551,370 40,000,000 39,666,667 

hr/yr 9,229 9,229 9.229 

blasts/yr 461 275 350 

blasts/yr 267 267 267 

VMT/yr 588,176 305,086 264,008 

VMT/yr 539,044 516,461 578,180 

tonlyr 40,000,000 40,000,000 40,000,000 

hr/yr 47,346 45,056 44,933 

hr/yr 13,509 12,212 11,409 

hr/yr 8,955 8,955 8,955 

hr/yr 11,128 14, 145 15,620 

hr/yr 8,752 9,430 10,4 13 

VMTiyr 48,266 52.004 57,425 

acres 1.426 1,674 1.922 

acres 1,468 1,575 1,681 

Operations Paramcte]"S by Year 
2018 2019 2020 2021 2022 2023 2024 2025 2026 

20,000,000 20,000,000 20,000,000 20,000,000 20,000,000 20,000,000 20,000,000 20.000,000 20,000,000 

2,902,500 3,371,250 3,675,000 7,054,167 11,058,750 13,145,000 12,901,250 13.936.250 15,516,250 

16.125,000 18,250.000 19.250,000 22.500,000 25,000,000 20,750,000 20,375,000 21,250,000 22,000,000 

4,614 4,614 4,614 4,614 4,614 4,614 4.614 4,614 4,614 

27 31 33 62 85 97 95 102 113 

133 133 133 113 133 133 133 133 133 

20,839 24,204 26,385 61,998 105,407 110,174 127,760 110,408 122,925 

406,469 415,606 464.744 555,798 579, 108 602,418 625,728 649,018 672,148 

20,000,000 20,000,000 20,000,000 20,000,000 20.000,000 20,000,000 20,000,000 20,000,000 20,000,000 

13.282 14.174 14,630 14,655 18,420 18,219 17,8 19 17,760 18,443 

676 743 778 1,045 2,239 2,662 2,615 2,862 1,220 

4,478 4,478 4,478 4,478 4,478 4,478 4,478 4,478 4,478 

7,810 8,566 9,080 9,055 9,123 9,055 9,348 9,321 9,055 

5,207 5,711 6.054 6,017 6,215 6,017 6,212 6,215 6,017 

27.245 29,620 ll,l69 32,133 17,438 35.958 17,479 18,431 36,142 

2,085 2,049 2,013 1,976 1,940 1,904 1,806 1,709 1,612 

894 878 863 847 831 816 774 712 691 

Operations Parameters by Year 

2018 2019 2020 2021 202l 2023 2024 2025 2026 

20,000,000 20,000,000 20,000,000 20,000,000 20,000,000 20,000,000 20,000,000 20,000,000 20,000,000 

47,325,833 52.429,167 55,947,500 77,945,000 52,575,000 49,026,667 50,840,000 44,497,500 42,307,500 

24,833,333 25,3l3,3ll 24,833,131 25,000,000 20,8ll,33l 18,8l3,lll 21,416,667 24,750,000 25,000,000 

4,614 4,614 4,614 4,614 4,614 4,614 4,614 4,614 4,614 

312 167 390 531 165 340 155 114 299 

133 Ill 133 Ill Ill 133 Ill Ill 133 

251,908 279,072 297,799 424,537 305,880 321.650 327,253 275,410 119,464 

221,445 238,928 256,410 237,815 262,966 302,302 301,209 l 19,784 l50,l79 

20,000,000 20,000,000 20,000,000 20,000,000 20,000,000 20,000,000 20,000,000 20,000,000 20,000,000 

32,254 32.568 32.846 32,691 29,530 29,108 10,262 28,180 27,697 

11,028 11 ,55 1 11 .845 11.544 10.645 9.927 10,304 9,137 8,779 

4,478 4,478 4,478 4,478 4,47'l 4,478 4,478 4,478 4.478 

7,8 10 8,566 9,080 9,055 9,323 9,055 9,348 9,323 9,055 

5,207 5.711 6,054 6,037 6,215 6,017 6,232 6,215 6,037 

30,180 l3,l68 35,198 14,45 1 1 1, 112 10.626 11,260 30,119 30.442 

2,085 2,049 2,013 1,976 1,94•) 1,904 1,806 1,709 1,61 2 

894 878 863 847 811 816 774 712 691 

Operations Parameters by Year 

2018 2019 2020 2021 2021 2023 2024 2025 2026 

40,000,000 40,000,000 40,000,000 40,000,000 40,000,000 40,000,000 40,000,000 40,000,000 40,000,000 

50,228,333 55,800,417 59,622,500 84.999,167 63,633,750 62.171.667 63,741,250 58,433.750 57.821,750 

40,958,333 41.583,333 44,081,331 47,500,000 45,833,331 19,581,333 43,791,667 46,000,000 47,000,000 

9,229 9,229 9,229 9,229 9,229 9,229 9,229 9,229 9,229 

159 197 421 591 45•3 437 450 4 16 412 

267 267 267 267 267 267 267 267 267 

272,747 303,276 324,185 486,535 411,288 451 ,824 4 55,013 385,818 442,389 

627,9 14 674.534 721.154 793,633 842,075 904,720 926.938 968,823 1,022.727 

40,000,000 40,000,000 40,000,000 40,000,000 40,000,00J 40,000,000 40.000,000 40,000,000 40.000,000 

45,536 46,743 47.476 4 7,346 47,95) 47,346 48,081 46.119 46,119 

11,704 12,294 12,623 12,589 12,88·1 12,589 12,919 11,999 11 ,999 

8,955 8,955 8,955 8,955 8,955 8,955 8,955 8,955 8,955 

15,620 17, 131 18,161 18,111 18,646 18, 111 18,697 18,646 18,1 11 

10.413 11.422 12,107 12,074 12,430 12,074 12,465 12.430 12,074 

57,425 62,988 66,767 66,584 68,550 66,584 68,738 68,550 66,584 

4,170 4,098 4,025 l ,95l 3,880 3,807 3.613 1,418 3,223 

1,787 1,756 1,725 1,694 1,663 1,632 1,548 1,465 1,381 

Appendix 5 

Controlled PM10 Emissions (tons/yr) 

2027 2028 2029 2015 2016 2017 1018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 

20,000,000 0 0 6.10 6.10 6.30 6.30 6.30 6.30 6.10 6.30 6.30 6.30 6.30 6.30 6.30 0.00 000 

14,693,750 0 0 124.50 6.02 6.92 il.36 13 20 14.39 27.62 43.30 51.46 50.51 54.56 60.75 57.53 0.00 0.00 

20,875,000 0 0 73.13 73. 13 69.75 72.56 82.1 3 86.63 101.25 112.50 91.38 91.69 95.61 99.00 93.94 0.00 0.00 

4,614 0 0 8.04 8.04 8.04 8.04 8.04 8.04 8.04 8.04 8.04 8.04 8.04 8.04 8.04 0.00 0 00 

107 0 0 1.20 0.08 0.11 0.15 0.17 0. 19 0.35 0.48 0.55 0.54 0.58 0.64 0.60 0.00 0.00 

131 0 0 O.Sl 0.53 0.53 0.53 0.51 0.51 0.51 0.51 0.51 0.53 0.51 0.51 0.53 0.00 0.00 

145,511 0 0 18.88 2.42 1.49 2.45 2.85 l.IO 7.29 12.39 15.31 15.02 12.98 14.45 17.11 0.00 0.00 

695,659 0 0 67.00 7279 78.88 84.97 91.06 97.15 116.19 121.06 125.93 130.80 . 115.68 140.55 145.42 0.00 0 .00 

20,000,000 0 0 5.74 5.74 5.74 5.74 5.74 5.74 5.74 5.74 5.74 5.74 5.74 5.74 5.74 0.00 0.00 

15,769 0 0 6.00 1.74 3.42 l.6l 1.87 4.00 4.00 5.03 4.98 4.87 4.85 5.04 4.31 0.00 0.00 

3,022 0 0 1.81 0 14 0. 11 0. 18 0.20 0.21 0.29 0.61 0.71 0.71 0 .78 0.88 0.81 0.00 0.00 

4,478 0 0 21.55 21.55 21.55 21.55 21.55 21.55 21.55 21.55 21.55 21.55 21.55 21.55 21.55 0.00 0.00 

9,055 0 0 11.44 12.32 13.61 13.61 14.91 15.82 15.78 16.24 15.78 16.29 16.24 15.78 15.78 0.00 0.00 

6,017 0 0 7.61 8.22 9.07 9.07 9.95 10.55 10.52 10.81 10.52 10.86 1081 10.52 10.52 0.00 0.00 

36,142 0 0 1.82 1.52 1.74 1.78 1.91 2.05 2.10 2.45 2.15 2.45 2.51 2.36 2.36 0.00 0.00 

1.154 696 206 128.48 137.78 147.08 156.18 153.67 150.95 148.23 145.5 1 142.78 135.47 128.17 120.87 86.53 52.20 15.45 

494 298 88 11.01 I 1.81 12.61 11.40 11.17 12.94 12.71 12.47 12.24 I 1.61 10.99 10.36 7.42 4.47 1.32 

515.04 372.12 386.95 411.70 429.28 440.13 488.47 525.02 518.15 512.98 5 15.95 523.35 484.50 56.67 16.77 

Controlled PM10 Emissions (tonslyr) 

2027 2028 2029 2015 2016 2017 2018 2019 2020 2021 2022 2021 2024 2025 2026 2027 2028 2029 

20,000,000 35,000,000 35,000,000 6.10 6.30 6.10 6.10 6.30 6.30 6.30 6.30 6.30 6.30 6.30 6.30 6.30 11.03 I 1.03 

45,081,667 90,027,292 47,694,956 129.38 140.61 184.84 185.28 205.26 219.01 105.15 205.83 191.94 199.04 174.2 1 165.61 176.49 352.46 186.73 

25,000,000 14,270,833 43,718,046 118.16 106.88 108.75 111.75 114.00 111.75 112.50 93.75 84.75 105.38 111.38 112.50 112.50 154.22 196.71 

4,614 9,229 9,229 8.04 8.04 8.04 804 8.04 8.04 8.04 8.04 8.04 8.04 8.04 8.04 8.04 16.08 16.08 

118 614 337 1.39 1.47 1.86 1.87 2.06 2.19 2.99 2.05 1.91 2.00 176 1.68 1.79 3.45 1.89 

133 233 233 0.53 0 .51 0.53 0.53 0.53 0.51 0.53 0.53 0.53 0.53 0.53 0.53 0.53 0.92 0.92 

314,831 668,652 154,241 10.30 ll.46 29.55 29.62 32.82 35.02 49.92 35.97 37.82 38.48 32.38 37.56 19.37 78.62 41.65 

371,689 782,707 291,196 45.68 35. 18 42.03 46.29 49.95 53.60 49.72 54.97 63.19 62.97 66.85 73.24 78. 12 163.62 61.29 

20,000,000 35,000,000 15,000,000 5.74 5.74 5.74 5.74 5.74 5.74 5.74 5.74 5.74 5.74 5.74 5.74 5.74 10.04 10.04 

24,190 48,08 1 39,261 6.94 8 57 8.85 8.81 8.90 8.98 8.91 8.07 7.95 8.27 7.76 7.57 6 .61 11. 14 10.73 

9,272 12,919 10,229 1.88 3.20 3.01 301 3. 16 3.24 1 . 15 2.9 1 2.71 2.82 2.50 2.40 253 l .5l 2 .80 

4.478 8,955 8,955 21.55 21.55 21.55 21.55 21.55 2 1.55 21.55 21.55 21.55 21.55 21.55 21.55 21.55 43. 10 43.10 

9,0 55 18,16 1 18,111 11.44 12.32 13.61 i3.61 14.93 15.82 15.78 16.24 15.78 16.29 16.24 15.78 15.78 31.64 31.56 

6,037 12,107 12,074 7.61 8.22 9.07 9.07 9.95 10 .55 10.52 10.83 10.52 10.86 10.81 10.52 10.52 21.10 2 1.04 

30,442 66,767 66,584 I.Jl 1.87 2.01 1.97 2. 18 2.11 2.25 2.03 2.00 2.04 1.97 1.99 1.99 4.36 4.35 

1,514 2,138 2,168 128.48 117.78 147.08 156.38 153.67 150.95 148.23 145.51 142.78 135.47 128. 17 120.87 113.56 160.31 162.58 

649 916 929 11.01 I 1.81 12.61 !3.40 13.17 12.94 12.7 1 12.47 12.24 I 1.61 10.99 10.36 9.71 13.74 13.94 

535.97 543.51 605.43 623.23 652.19 668.54 764.0 1 632.79 615.75 637.37 607.18 602.26 611. 15 108 1.37 8 16.45 

Controlled PM 10 Emissions (tons/yr) 

2027 2028 2029 20 15 2016 2017 2018 2019 2020 202 1 2022 2023 2024 2025 2026 2027 2028 2029 

40,000,000 35,000,000 15,000,000 12.60 12.60 12.60 12.60 12.60 12.60 12.60 12.60 12.60 12.60 12.60 12.60 12.60 11.03 11.03 

59,775,417 90,027,292 47,694,956 253.87 146.63 191.76 196.64 2 18.46 233.42 312.77 249.13 243.40 249.55 228.77 226.38 234.Q2 152.46 186.73 

45,875,000 34.270,833 41,718,046 191 48 180.00 178.50 134.31 196.13 198.18 213.75 206.25 178. 13 197.06 207.00 211.50 206.44 154.22 196.73 

9.229 9,229 9,229 16.08 16.08 16.08 16.08 16.08 16.08 16.08 16.08 16.08 1608 16.08 16.08 16.08 16.08 16.08 

425 614 337 2.59 155 1.97 2.02 2.24 2.38 3.34 2.51 2.46 2 53 2.34 2.12 2.39 3.45 1.89 

267 233 233 1,05 1.05 1.05 1.05 1.05 1.05 1.05 1.05 1.05 1.05 1.05 1.05 1.05 0.92 0.92 

480,l4l 668,652 354,241 69. 19 35.87 3 1.04 l2.o? 35.66 18.12 57.21 48.36 51.13 53.50 4 5.37 52.02 56.48 78.62 4165 

1,069,347 782,707 293, 196 112.68 107.96 120.9 1 IJ 1.26 14101 150.75 165 90 176.03 189.13 193.77 202.53 2 13.79 221.54 163.62 6129 

40,000,000 35,000,000 35.000,000 11.48 11.48 11.48 11.48 11.48 11.48 11.48 11.48 11.48 11.48 11.48 11.48 11.48 10.04 10.04 

19,959 48,081 39,263 12.94 12.31 12.28 !2.44 12.77 12.97 12.94 ll. IO 12.94 13. 14 12.61 12.61 10.92 13.14 10.73 

12,294 12,919 10,229 3.69 3.34 3 12 3.20 3.36 1.45 3.44 3.52 3.44 3.51 1.28 3.28 3.36 3.53 2.80 

8,955 8,955 8,955 43.10 43. 10 43.10 43. 10 43.10 43.10 43. 10 43.10 43. 10 41.10 43. 10 41.10 43.10 43 10 41. 10 

18, 111 18,161 18,111 22.88 24.65 27.22 27.22 29.85 31.64 11.56 32.49 31.56 12.58 32.49 l I 56 31.56 l 1.64 31.56 

12,074 12, 107 12,074 15.25 16.41 18.14 i8. 14 19.90 21 10 2 1.04 21.66 21.04 21.72 2 1.66 21.04 21.04 21.10 2 1.04 

66,584 66,767 66,584 3. 15 3.40 3.75 3.75 4.11 4.36 4.35 4.48 4 .15 4.49 4.48 4.15 4 .15 4.36 4.35 

2,668 2.834 2.174 256.95 275 56 294.16 3 ;2,75 307.14 101.9 1 296.47 29102 285.55 270.95 256.34 241.73 200. 10 2 12 52 178.03 

1,141 1,214 1,017 22.02 23.62 25.21 26.81 26.34 25.88 25.41 24.94 24.48 23.22 21.97 20.72 17.15 18.22 IS 26 

105 1.00 915.62 992.38 10.14.93 108 1.48 1108.67 1252.48 1157.81 1133.89 1150.35 1123.13 1125.61 1095.65 1138.05 833.22 



NARM PM10 Emission Colculations 

North Pi t 

':'"'"''~~ 
M1ning PM 10 EmtSS)OO F:teiOf Control UncontroUed PM 10 

Para meta Opcrauons Parameters ~ Year Controlled PM10 EmtSSIOIIS (t~T) 
Opcrauon EquattOnS fDCIOf% Erruss1on F :tetor Units 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 202S 2026 2027 2028 2029 

Cooi RCIIIO'·al1 0.003 • 0.70 • 0.3 1b!ton 0001 lbllon tcn!)T S6.000,000 56,000.000 56.000.000 44,800.000 44.800.000 44,800,000 44.800,000 44.800,000 87,500.000 87,500.000 87,500.000 87.500,000 87,500,000 140,000,000 140,000,000 17 64 17 64 17 64 14.11 14. 11 14 II 14 II 14 II 27 S6 27.56 27 56 27.56 27 56 44 10 44 10 
OB Rcmo' al (TISl1 0 02 • 0.75 • 0.3 lbllon 0 0015 lbllon ytff)T 100.000,000 96,250,000 96.2SO.OOO 101,2SO,ooo 106.150.000 106,250.000 110,000.000 118.750,000 126,250,000 118.750.000 123,750.000 128.750.000 121,250.000 211,250,000 2S7.SOO,OOO 391 so 376 82 376.82 396 39 415 97 415.97 43065 464 91 494 27 464 91 484.48 504.06 474.69 827 04 1008 11 
OB Rcmo' al (draglinc:)1 0.04 '0.75 '0.3 1blycf' 0 009 lbiyd' ~d3/)T 90,180,000 85.637500 85.782.500 53.750,000 SJ.7SO.OOO 53,750.000 53,750.000 S3,7SO,ooo S3,7SO,ooo 53.750.000 53.750,000 53.750.000 53.750.000 78.750.000 93,750,000 40581 315.37 386.02 241 88 24 1 88 241.88 24188 241 88 241 88 241 88 241.88 241 88 241.88 354 38 421 88 
Scrapcrs1 

32' c. 031bihc so 6 970 lbihc hr~T 19.204 21 .800 21.764 17.408 17.408 17,408 18.944 18,944 37,000 34,000 37,000 37.000 40,000 68,800 72,800 3346 37.99 3792 30.33 30 33 30 33 3301 33 01 64 47 59 24 64.47 64.47 69.70 119.88 12685 
09 Blasung1 

SO • 0. 7S • O.J lblbla$1 II lSO lblblast blaSlSf)T 460 442 442 441 461 461 476 511 541 Sll 531 SSI 521 898 1,09J 2 59 249 2.49 2.48 2.59 2.59 2 68 2 87 304 2 87 299 J. IO 2.93 5.05 615 
Cool Bl:~song1 

35 • o. 7S • 0 3 I bib last 7.875 lblblast blast.si)T 373 37J 373 299 299 299 299 299 583 583 583 583 583 9J3 933 I 47 I 47 I 47 I 18 1.18 I 18 I 18 I 18 2 30 2 30 2 30 2.30 2 JO 3.68 3.68 
OB Haul Roads ' 0 81 ' s • (5130)2

' C ' 0 62T • 0 J lbiVMT 60 0588 lbiVMT VMTIJT 1,210,762 1,165,JS9 1.165,359 1,225.897 1.286.4JS 1.286,4J5 I,JJ1.8J9 1,4J7,780 1,528.'87 1,437.780 1,498,318 1.558.857 1,468,049 2,557,735 3,117.713 142.37 137 03 137 OJ 144.15 151.27 151.27 15661 169.06 179.74 169.06 176 18 18J.30 172 62 J00.76 366 60 
Coal Houl Roads 1 0.81 ' s ' (5/30)2 

' C ' 0.62T ' 0.3 lbiVMT 60 I 045 lbiVMT VMT/yr 1,243,200 1,265,600 1,268.400 639,520 641,760 672,000 495,040 483,840 1.010.625 1,034.688 1,047,813 I, IOO.JI3 1,126,563 1,834,000 1,967,000 259 88 264 57 265 IS IJ3.69 IJ4.16 140.48 103 48 101 14 211.26 216.29 219 04 230.01 235.50 383 39 411 19 
Coal Dumping' 0.017 • 0.75 • 0.31b/ton 85 0.004 lb/ton lon/)T 56,000,000 56,000,000 56,000.000 44,800,000 44.800,000 44,800,000 44.800,000 44,800,000 87,500,000 87.500.000 87,500.000 87.500,000 87,500,000 140,000,000 140.000,000 1607 16 07 16.07 12.85 12.85 12.85 1285 12.85 25. 10 25 10 25.10 25. 10 25.10 40 16 40 16 
Oo:~..crsonOB2 LO • s11/Mu • 0.75 • C lblhr 0 547 lb/hr hr/)T 54.263 54,068 54.345 43, 102 43,209 43,862 43,667 41,799 73,712 70.991 76.848 70,513 73,795 120,863 129.621 14,83 14 77 14.85 11.78 11.81 11.99 11.93 11.42 20. 14 19.40 21.00 19.27 20.17 33.0J 35 42 
Do1crs on Rcclamation2 1.0 • s1 ~fM 1 ·" • 0,75 • C lblhr 0 547 lb/hr hr/~T J0.014 25. 151 25,005 25.947 25,308 25,346 25,081 25,876 J8,011 37.349 39,918 43.4 13 40.134 71,590 76,863 8 20 6 87 6.83 7.09 6.92 6 .9J 6.85 7.07 10.39 10.21 10.91 11.86 10.97 19.56 21 00 
Dolcrs & Loaders on Co:~l2 18.6 ' s1 ~/M 1 .J • 0.75 • C lb/hr 9.626 lb/hr hr/)T 11,887 11 ,748 11,6JO 9,419 9,344 9,569 9.569 10,002 19,535 19,096 18,656 19,682 19,648 34,015 31,643 57 21 56.54 55.91 45.33 44.97 46.06 46.06 48 14 94.02 91 .90 89.79 94.72 94.56 163.71 152 29 
Grndcrs on Coal Roods1 

32 • c '0.3 lbihc so 6 970 lb/hr hr/JT 15,525 15,286 15,222 11,904 11.776 12,160 12,160 12,928 25.250 24,250 23.750 25,500 25.500 45,200 49,200 27.05 26.64 26.52 20.74 20.52 21. 19 21.19 22.SJ 44.00 42.25 41.38 44.43 44.43 78.76 85.73 
Graders on OB Roads1 

32 • C • 0.3 lb/hr so 6 970 lblhr hr/)T 29,120 23,582 23,395 24,789 24.062 24,104 23.439 24,708 34,003 32,91 1 36, 173 40,150 36,420 67.800 73.800 so 74 41 09 40 77 43.19 41.93 42.00 40 84 43.05 59 25 57.35 6J OJ 69.96 63.46 118 14 128.59 
Water Trucks1 0.81 • s ' (5130)2 

• C • 0.62T • 0.3 lbNMT so 0 261 lbiVMT VMT/~T 261,211 291,525 290,569 247,141 259.420 251,664 23J.S88 257,912 327.373 309.342 318,664 368.563 353.617 612,788 585.975 17 06 19.04 18 98 16. 14 16.95 16.44 IS 26 16 85 21.J9 20.21 20.82 24.08 2J.IO 40 03 38 28 
Wmd Eros1on, untrcau:d acrcs1 0.25 • 0.3 tonlacre/yc:ar 0 075 ton/acre/year acres 3,790 3,790 3,790 3.032 3.032 3.032 3.032 3,032 5.922 5.922 5,922 5,922 5.922 9,475 9.475 284 26 284 26 28U6 227.40 227.40 227.40 227 40 227 40 444 IS 444 IS 444.15 444.15 444.15 710 64 710 64 
Wind ErosK>O, treated oteres 1 

0.05 • 0.3 ton/acre/year 0 015 ton/a<rc/ycar .x.rcs 842 842 842 67J 673 67J 673 673 1.315 1.315 1.315 1,315 1.315 2. 104 2.104 12 63 12 63 12 63 10.10 10.10 10.10 10 10 10 10 19.73 19.73 19.73 19.73 19.73 JI.S6 3 1 56 
1742.77 1701.27 1701.41 1358.85 1384.93 1392.76 1376.08 1427.58 1962.68 1914.41 1954.80 2009.98 1912.85 3273.86 3632.24 

East Pi1 
vpcra tonS 

Mmmg PM1Q Enuss1oo Factor Conuol UncontroUcd PM 10 
P01ramcter OperabOnS Pat.1:metc:ts b> Y cDr Conuolled PM10 Errusstons (tonsiJT) 

Opcratton EquatJOOS Factor % Enusstan factor Uruts 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 
CooiReiiiO\·ol 0.003 • 0. 70 • 0 3 lbllon 0 001 lbllon l~T 42,000,000 42.000,000 42,000.000 56.000.000 56.000.000 56.000.000 56.000,000 56,000.000 0 0 0 0 0 0 0 13 23 13 23 13.23 17.64 17.64 1764 17 64 17 64 000 000 000 0.00 0.00 000 000 
OB Rtm0\ai(TIS)1 0.02 • 0 75 • 0 3 lbllon 0.0045 lbllon yd'i-,T 22.986,250 44.875.000 48.750,000 s 1,250.000 52,500,000 50.000,000 52.500,000 67,500,000 0 0 0 0 0 0 0 8999 17569 19086 20064 205.54 195.75 205.54 264 26 000 0.00 000 0.00 0.00 000 000 
OB Rcmo' ol (dntghnc:)1 0 04 ' 0 7S ' 0 3 lblycf' 0.009 lbl)d' ycf'i-,T 40.940.000 40.620.000 40,731.250 62,500,000 62.500.000 63,750,000 62.500.000 62,500,000 0 0 0 0 0 0 0 184 23 182 79 183 29 281.25 28 L2S 286.88 28 1 25 281 25 000 000 0.00 0.00 0.00 000 000 
Scropcrs1 32 • c • 0.3 lbihc so 6.970 lblltr hr~T 14.403 16.350 16,323 21,760 21,760 21,760 23.680 23,680 0 0 0 0 0 0 0 25 10 28 49 28 44 37.92 37.92 37.92 41 26 41 26 000 000 0.00 0.00 0.00 000 000 
OB Blasung1 50 • 0 75 • 031blblaS1 II 250 lblhlast blastsi)T 119 207 222 247 252 243 252 312 0 0 0 0 0 0 0 0.67 I 16 1.25 1.39 I 42 I J6 I 42 I 75 000 000 000 0 .00 000 0.00 000 
Coal Blastina' 35 • 0.15 • 0 3 lblblast 7.875 lblblast blastsi~T 280 280 280 373 J73 J73 373 J)) 0 0 0 0 0 0 0 I 10 110 1.10 1.47 1.47 1.47 I 47 I 47 000 000 000 0.00 000 000 000 
OB Haul RoodJ1 0.81 ' s ' (5130)2 'C ' 0.62T ' 0 3 lbNMT 60 0.588 lbiVMT VMTI)T 19,585 38.234 41.536 43,666 44.73 1 42.601 44.731 57,5 11 0 0 0 0 0 0 0 2.30 4 so 4.88 5.13 5.26 5.01 s 26 6 76 000 0.00 000 0.00 0.00 0.00 000 
Coal Haul Roads' 0.8 1 ' s ' (5130)2 ' C ' 0.62T ' 0.3 lbiVMT 60 1,045 lbN MT VMTi)T 829,500 258.300 258,300 359,800 418,600 474,600 467,600 439,6<:0 0 0 0 0 0 () 0 173 40 54 00 54 00 75.21 87.51 99.21 9715 9199 000 000 000 0.00 0.00 0.00 0.00 
CO<JI Dumpmg1 

0.017 • 0.75 • 0.3 1Mon RS 0.004 lbl ton ton/)T 42.000,000 42,000,000 42,000,000 56.000,000 56,000.000 56,000,000 56,000,000 56.000,000 0 0 0 0 0 0 0 12 OS 12.05 12.05 16.07 16.07 16.07 1607 1607 000 0.00 000 0.00 0.00 0.00 0.00 
Dot.erson0B2 1,0 • su/Ma• • 0.75 • C lblhr 0.541 lblhr hr/)T 36,259 38,590 39,090 48.476 48.683 49,323 49,277 47,315 0 0 0 0 0 0 0 9 91 10.55 10.68 1325 13.30 13.48 1347 12.93 0.00 000 0.00 0.00 000 0.00 000 
Doters on Rcc1Pmnuon2 1.0 • 5U/M

14 
• 0.75"' C Jbfur 0.547 lb/hr hr/)T 9, 198 12,981 13,747 16,228 15.650 15,170 15.432 17.544 0 0 0 0 0 0 0 2 51 3.55 3.76 4.43 4.28 4.15 4.22 479 0,00 0.00 0.00 0.00 0.00 0.00 0.00 

Doters & Loaders on Coa12 18.6 • s1.s/Mu "' 0.75"' C lb/hr 9.626 lb/hr hri)T 8,9 15 8,81 1 8,722 11.774 11,68 1 11.962 11,962 12,503 0 0 0 0 0 0 0 42.91 42.40 4 1.98 56.67 56.22 57.57 57.57 60. 17 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Graders on Coul Roods 1 

32 • c •o 3 lblhr so 6.970 lblhr hr/)T 11,644 11,465 11 ,416 14,880 14,720 15.200 15,200 16,1W 0 0 0 0 0 0 0 20.29 19 98 19.89 25.9J 25.65 26 49 26.49 28 16 0.00 000 0.00 0.00 0.00 0.00 000 
Graders on OB Roads1 

32 • C • 0 3 lblhr so 6.970 lblhr hrf)T 6,694 10,9'JS 11 .849 12,547 11.889 11.343 11.1 87 14,045 0 0 0 0 0 0 0 1166 19.16 20.65 21.86 20.72 19 77 19.49 2447 000 0.00 0.00 0.00 0.00 0.00 000 
Water Trucks' 0.81 ' s • (S/30)1 

• C ' 0.62T • 0.3 lbN MT so 026 1 lbiVMT VMTi)T 90,380 35,561 35,798 53,453 62,337 66,462 65,508 66,7l0 0 0 0 0 0 0 0 590 2 32 2.J4 3.49 4 07 4.34 428 4 J6 0.00 u.ou 000 0.00 0.00 0.00 0 00 
Wmd Erosion. untreated acres' 0.25 • 0.3 lon/.acrclyc:ar 0 015 ton/acre/year acres 2.843 2,843 2,843 3,790 3.790 3.790 3.790 3,7\10 0 0 0 0 0 0 0 213.19 213. 19 213 19 284 26 284.26 284.26 284 26 284 26 0 00 0.00 0.00 000 0.00 0.00 0 00 
Wind Eros1on. treated ocrcs 1 

0.05 • 0.3 ton/acre/year 0 015 ton/acre/year acres 63 1 63 1 6J I 842 842 842 842 842 0 0 0 0 0 0 0 9 47 9 47 9.47 12.6J 1263 12.63 1263 12.63 000 0.00 000 000 0.00 000 0.00 
817.92 793.62 811.06 1059.23 1075.17 1083.97 1090.04 1154.13 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Wes1 Pi1 
vpcrauons 

Mtrung PMI(1 Em1ssioo Factor Conuol Uncontrolled PM10 
Pom:uneter Operauons Parameters b) Year Conuollcd PM1t ErrusstonS (t~T) 

OpcratiOII Equauons F~ttor % Emission Feetor Uruts 2015 2016 2017 2018 2019 2020 202 1 20: 2 2023 2024 202S 2026 2027 2028 2029 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 
Coal Remo\11 1 

0 003 • 0. 70 • 0.3 lblton 0001 lbllon lon0-T 42,000,000 n.ooo,ooo 42.000.000 39.200,000 39.200.000 39.200.000 39,200.000 39.200,0(.() 52,500,000 52,500,000 52.500,000 52.500.000 52.500,000 0 0 13 23 13 23 1323 12.35 12.35 12.35 12.35 1235 16.54 16 54 16 54 16.54 16.54 0.00 000 
OB Removal (TIS)1 002 • 0.75 • O.J ibllon 0 0015 lbllon yd)/}T 76.936.250 92,838.750 89.840,000 75,416.250 85,000,000 95.000,000 105,000,000 105,000,000 9&,750,000 91,250,000 71,250.000 67.500,000 82,500,000 0 0 301 21 363 46 351 72 29S.2S 332.78 37193 411 08 411.08 38661 357 24 218 94 264.26 J22.99 000 000 
OB RCIOO\·al (dragltne)1 0.04 • 0. 75 • 0.3 lbt.,·d' 0.009 lbt.,·d' yf!'i-,T 33.057,500 32,525,000 32,670,000 32,497.500 68.750.000 68,750,000 72.500.000 72,500.000 72,500,000 72,500,000 72.500.000 72.500.000 72.500,000 0 0 148 76 146 36 147 02 146.24 309.38 J09 38 J26 25 32625 326 25 326 2S 326 25 J26 2S 326 lS 000 000 
Sc:ropers1 32 • c • O.J lbihc so 6 970 lbihc hrf)T 14.403 16.350 16,323 15,232 15.232 15.232 16.576 16.576 22.200 20.400 22.200 22,200 24,000 0 0 2510 28 49 28 44 26 54 26.54 26.54 28 88 28 88 38 68 35 55 38 68 38.68 41 82 000 000 
OBB1astmg1 SO • 0.15 • 0.31blblast II . 2SO lblblast blasts/jT 330 39J 381 323 386 426 468 41>8 443 413 333 318 378 0 0 I 86 2 21 2 14 I 82 2_17 2.40 2 63 2 63 249 2.3J I 88 1.79 2.13 000 0.00 
Coal Bla.sung1 35 • 0.75 • 0.3 1blblast 7 875 lblblast blasts/jT 280 280 280 261 261 261 261 261 350 350 350 350 350 0 0 I 10 I 10 110 103 I OJ I OJ I 03 I 03 I 38 138 1.38 1.38 I J8 000 000 
OB Haul Roads1 0.8 1 • s ' (5130)2 

' C ' 0.62T • 0.3 lbN MT 60 0 588 lbiVMT VMT/~T 931,515 1,124,057 1.087,749 913, 112 1.029.148 1.150,224 1.271,300 1,271.3W 1,195.628 1,104.821 862.668 817.165 998,879 0 0 109.53 132 17 127.91 107.37 121.01 135 25 149 49 14949 140 59 129 91 101.44 96.10 117.46 0.00 000 
Cool Haul Roads1 0 81 • s • (5/30)2 

• C • 0.62T • 0.3 lbN MT 60 I 045 lbiVMT VMTi-,T 567.000 602,700 594,300 735.980 471,380 530,180 532,140 S31, 1iJO 657.563 702,188 737,625 581.438 53 1,563 0 0 118 53 125.99 124 23 153.85 98.54 110. 83 111.24 Ill 04 137 46 146 79 154.20 121.55 111. 12 000 000 
Coal Dumping1 

0017 • 0.75 • 0.3 1blton 85 0 004 lblton toni)T 42.000.000 42,000,000 42,000,000 39,200,000 J9.200,000 39.200.000 39,200,000 39,200,000 52,500,000 52,500,000 52,500,000 52,500,000 52,500,000 0 0 12.05 12.05 12 OS 11.25 11.25 11.25 II 25 11.25 IS 06 15.06 15.06 15.06 15.06 0.00 000 
Dozers on 081 1.0 • s1 ~1M '"" • 0 75 • C lblhr 0 547 lblhr hr/~T 40,862 42.033 42,016 36,769 37.279 38,514 38,755 36,641 46,042 44,235 45,852 41.417 45.135 0 0 11.1 7 11.49 II 48 10.05 10.19 10.52 10 59 1001 12 58 12.09 12 53 II 32 12.33 000 0.00 
Do1..ers on Reclnmation1 LO '" s 1 .~/Mu • 0.75 • C lb/hr 0 547 lblhr hr/~T 23,006 23,3 10 22,525 19,868 20.558 22,582 23.585 22,842 28,25 1 27,331 23. 180 23.376 26.655 0 0 6 29 6 37 6 16 5.43 5.62 6 17 6.44 6.24 7.72 7.47 633 6.39 7.28 0.00 0,0(1 
Do1crs & Looders on Cool1 18.6 • s1 'fM'·" • 0.75 • C lbl1l.r 9.626 lblhr hr/~T 8,915 8,81 1 8,722 8.242 8.176 8.373 8.373 8.752 11.72 1 11 .457 11.1 94 11.809 11 .789 0 0 42.91 42 40 41 98 J9.67 39.35 40.30 40.30 42 12 56 41 55.14 53.87 56.83 56.74 0.00 0.00 
Gr:1dcrs on Co:~l Roods1 32 • c '0.3 lbihc so 6 970 lblhr hr/yr ll ,r.44 11,465 11,416 10.416 IO.J04 10.640 10,640 11.312 IS. ISO 14.550 14.250 15.300 15,300 0 0 20.29 19.98 19 K9 18. 15 17.95 18.54 18.54 19 71 26 40 25.35 24.83 26.66 26.66 0.00 000 
Grt~ders on 08 Roads1 32 . c • 0.3 1bihc so 6.970 lblhr hr/~T 22.404 22,74(> 21,837 18.464 19.249 21.552 22.374 21.847 26,597 25.289 20.827 21.050 24,780 0 0 39 04 39.63 38 OS 32.17 33 54 J7.SS 38 99 38.07 46 34 44.07 36.29 36.68 43.18 0.00 000 
Wntcr Trucks 1 0.81 's • (S/30)2

' C • 0 62T • 0.3 1biVMT so 0 261 lbiVMT VMT/)T 159.509 207.076 200.821 218.481 201.881 215.937 230.591 241.918 238,927 226,08J 200.286 193.862 208.583 0 0 10 42 13 53 13.12 14 27 13.19 14 II IS 06 15.80 15.6 1 14 77 13.08 12.66 13.63 0.00 000 
Wmd Erosion, untreated acrcs1 

0.25 • 0.3 ton/acre/year 0 075 ton/acre/year acres 2.843 2.843 2.843 2.653 2.653 2.653 2.6SJ 2.653 3,553 3.553 3.553 3.553 3.553 0 0 213 19 213 19 213. 19 198 98 198.98 198.98 198 98 198,98 266 49 26649 266.49 266.49 266.49 000 000 
Wmd Eros1on, Ltcated Kres1 

0.05 • 0.3 ton/acre/year O.OIS tonlacrcl)ct~r acres 6JI 631 631 589 589 589 589 589 789 789 789 789 789 0 0 9 47 9 47 9.47 8.84 8.84 3.84 8 84 8 84 I I 84 11.84 II 84 11.84 11.84 000 000 , , , , 1084.13 1181.1 3 1161.18 1083 .• 5 1.4 • . 69 1315.95 1391.93 1393.76 1508.45 1468.25 1359.63 1310.48 139 •. 88 0.00 0.00 

Appcndi'> 5 



NARM Pl\1 11,~ Emission Calcuhu ions (continued) 

Toral 

Mmmg 
Opaauon 

Coal Remo\al 1 

OB Remo•·o l (TIS)1 

OB Remo•·• l (dsoghn<}1 

Scrapers1 

OB Blos1ing1 

Coal BlaSiing1 

OB Haul Roods1 

Coal Haul Ro:ads1 

Cool Ountpmg1 

Oot.crsonOBz 

Dozen on Rcclamauon2 

Oo1.crs & Lotadcrs on Coo12 

Graders on Coal Roads' 

Graders on OB Roads' 

Water Truc:ks1 

Wmd Erosion, untrcou~d acres1 

Wmd Erosion. ueatcd ac.res1 

PM10 Emission Factor 
E<p~atloos 

O.Cl03 • 0.70 • 0 llbllon 

0 02 • 0 75 • 0 3 lblloo 
01)4' 075. 031blyd' 

32 • c . 0.3 1blhr 

50 ' 0. 75 '0.3 lblblasL 

35 ' 0. 75 '0.3 lblblan 

0 81 ' s ' (S/30)2 ' C '0 62T ' 0 3 lbNMT 

0 81 ' s ' (S/30)2 
• C ' 0.62T ' 0 3 lbNMT 

0.017 • 0.75 • 031blton 
l.O • s'-'JM14 

• 0. 75 • C lblhr 

l.O ' s1.~/M 1 • ' 0,75 • C lb/hr 

18.6 ' s'·'tMu • 0,75 • C Jblhr 

32 • C •o.3 lb/hr 

32 • c • 0.3 lblhr 

0.81 ' s ' (S/30)2
' C ' 0.62T' 0.3 lbNMT 

0.25 • 0.3 tonlac:re/year 

0. 05 ' 0.3 ton/acre/year 

ConstanlS. 
Number ofwd days. W. (> 0.01")
C • ((365-W)/365)-
S1lt content of rood bed. s, (%)
Speed of OB haul trucks, S, (mph)

Specd of coal haul trucks (mpb)

Specd of water lniCks (mph)

Tirccorrcction fx.tor, T • 
01·crburden density (toni) a') • 
Doa:d O\crburden silt content, s.. (-t•) • 
Doted O\erburden moisture content. M. W•) • 
Dozed coal silt content. s. (%) • 

Do1..ed coal moisture tontcnt, M, W•) • 

Cootrol 
Factor% 

50 

60 

60 

8.1 

50 

50 

so 

Uncootrollcd PM10 

EmlSStan F ac1or 

0001 lbltoo 

0 004.1 lbltoo 

00091~-d' 
6 970 lblhr 

II 2.10 lblblost 

7 875 lblblost 

0588 lbNMT 

I 04.1 lbNMT 

0 004 lb/ton 

0 547 lblhr 

0 547 lb/hr 

9.626 lblhr 

6.970 lblhr 

6 970 lblhr 

0.261 lbNMT 

0.075 ton/ncrelycar 

0 015 ton/acre/year 

100 
0 726 
86 
IS 
20 
10 
25 
I 74 
69 
79 
86 
10 4 

I EmiSSion Factor Equ::auon rrom Wyoming Memorandum Dated J;munry 24, 1979, Subjctl Fugiti\'C Dust EmiSSion Factors. 

z Emission Factor Equations rrom AP-42 Table 11.9·1, July 1998. 

vpcrauoos 
Parameter 

Units 

IIlni)T 

yd'/)T 

yd'f-,T 

h.r/~T 

blasts/)T 

blastsi):T 

VMT/)T 

VMT/)T 

too/~T 

hr/~T 

ht/)T 

hri)T 

hr/~T 

hr/~T 

VMTi)T 

acres 

acres 

Opcrauons Panmettrs b) Year 
201.1 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 

140,000,000 140,000,000 140.000.000 140.000.000 140,000.000 140.000,000 140,000,000 140.000.00J 140.000.000 140.000,000 140.000,000 140,000.000 140.000.000 140,000,000 140,000,000 

199.922.500 233.963.750 234.840,000 227.916.2.10 243,750,000 251,250,000 267,.100.000 291.250,000 225,000,000 210.000,000 195,000.000 196.250.000 203.750,000 211.250.000 2.17 . .100.000 

164.177,500 158.782,500 159. 183,750 148.747,500 185.000.000 186,250,000 188.750,000 183,750,00) 126,250,000 126.250,000 126.250,000 126,250.000 126.250,000 78.750.000 93.7.10,000 

48,01 1 54,501 54,4 11 54,400 54.400 .14,400 .19,200 59.20) .19,200 54.400 59,200 .19.200 64.000 68,800 72.800 

909 1.1)42 1,045 1,011 1.098 1,129 1.196 1.291 984 924 864 869 899 898 1.093 

933 933 933 933 933 933 933 931 933 933 933 933 933 933 933 

2,161,862 2,327,650 2.294,643 2.182,674 2,360.314 2,479.260 2.647.870 2,766,592 2.724,21.1 2.542.601 2.360,987 2.376,121 2.466,928 2.557.735 3,117.713 

2,639,700 2,126.600 2.121.000 1.7>5.300 1.531.740 1.676,780 1,494,780 1.4.14,600 1,668,188 1,736.875 1.78.1.438 1.681.750 1.658,125 1,834.000 1,967.000 

140.ooo.ooo 14o.ooo.ooo 140.ooo.ooo 140.ooo.ooo 140.ooo.ooo 14o.ooo.ooo 140.ooo.ooo 140.ooo.oo;I 140,ooo,ooo 140.ooo.ooo 14o.ooo.ooo 14o.ooo.ooo 140.ooo.ooo 14o,ooo.ooo l4o.ooo.ooo 

131.384 134.69 1 135.4.11 128.348 129.172 131,699 13 1.699 125,7.11 119,754 115.227 122,699 111,930 118,930 120,863 129.62 1 

62.218 61,442 61.277 62.043 61.516 63,098 64,098 66,262 66,262 64,680 63,098 66,789 66,789 71,590 76,863 

29,718 29,369 29.074 29,436 29.201 29,904 29.904 31,256 31,256 30,5.13 29,850 31,491 31,437 34,015 31,643 

38,812 38,216 38,054 37,200 36.800 38.000 38.000 40,40U 40,400 3UOO 38.000 40.800 40,800 45 ,200 49,200 

58,218 57.323 57,082 55.800 55,200 57,000 57,000 60,600 60,600 58,200 57.000 61.200 61.200 67,800 73,800 

511.100 534, 163 .127,188 519,075 523,638 534.063 529,688 566,550 566,300 535,425 518.950 562,425 562,200 612,788 .185.975 
9,475 9,475 9.475 9.475 9.475 9,475 9.475 9,475 9,475 9,475 9.475 9.475 9,475 9,475 9,475 

2,104 2.104 2.104 2.11)4 2,104 2. 104 2,104 2,101 2,104 2,11)4 2,104 2,104 2,104 2,104 2,104 

Append" 5 

Cootrollcd PM,. EmiSSIOn$ (toosi)T) 

201.1 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 

44 10 44 10 4410 44 10 44 10 44 10 -14 10 44 10 44 10 44.10 44 10 44 10 44 10 44 10 44 10 

782 70 915.97 91940 892 29 954 28 983.64 11)47 26 1140 24 880 88 322. 1.1 763 43 768.32 797.68 827 ()l 1008 II 

738 80 714 52 716 33 669.36 832.50 838.13 849.38 849 38 .168.13 568 13 568 13 568. 13 568 13 354 38 421 88 

83 66 94.97 94.81 94.79 94.79 94 79 103 IS 10115 10115 94 79 103.1.1 103.15 111.52 119 88 1261.1 

5 II 586 588 5.69 6.18 6 3.1 673 7 26 .1 . .14 5 20 4 86 4 89 5.06 5.05 6 IS 

168 3 68 3.68 3.68 3.68 3 68 3 68 368 3.68 3.68 3.68 3.68 3 68 3.68 3 68 

2.14 21 273 70 269. 82 256.6.1 277.54 291..13 311 36 32.1.32 320 33 298.98 277.62 279.40 290.08 300.76 36660 

.151 81 444.15 443.38 362.75 320.20 350..12 312 47 31)4 07 348 72 363.08 373 23 351 56 34662 383 39 411 19 

40 16 40.16 40 16 40.16 40.16 40.16 40.16 40.16 40 16 40 16 40 16 40 16 40. 16 40 16 40 16 

3.190 36.8 1 37.01 35.07 35.30 35.99 35.99 34.36 32 72 31 49 33.53 30.59 32.50 33.03 3.142 

17 00 16.79 16.74 16.95 16.81 17.24 17.52 18 11 18 I I 17 67 17.24 18.25 18.25 19.56 21.00 

143.03 141.35 139.93 14 167 140.54 143.92 143.92 150.43 150.43 147.05 143.66 151.56 151.30 163.71 152.29 

67.63 66 59 66.3 1 64.82 64. 12 66.21 r.6.21 70.40 70.40 67.61 66.21 7109 71.09 78.76 85.73 

10144 99.88 99.46 97.23 96.18 99.32 99.32 105.59 105 . .19 101.41 99.32 106.64 106.64 118 14 128.59 

33 39 34 89 34.44 33.91 34.21 34.89 34.60 37.01 36 99 34.98 33.90 36.74 36.73 40 03 38 28 

710 6• 710 64 710 64 710.64 71064 710.M 710 64 710.64 710 64 710.64 710.64 710.64 710.64 71064 71064 

31 56 31 56 31 56 31.56 31.56 31.56 31.56 31.56 31.56 31.56 31.56 31.56 31.56 3156 31 56 
3644.82 3676.02 3673.65 3501.33 370 2.79 3792.68 3858.05 3975.46 3471.13 3382.67 3314.43 3320.46 3365.73 3273.86 3632.24 



Ante lope Mine PM 10 Emission C alculations 

I 
Mining 

Operatoon 

Coal Removal 

Topsoil and OB Removal (TiS) 

OB Removal (dragline) 
Scrapers 
OB Blasting 

Coal Blasting 
OB Haul Roads 
Coal Haul Roads 
Coal Dumping 

Dozers and Loaders on OB 
Dozers and Loaders on Coal 
Graders 
Water Trucks 
Wind Erosion 

Mining 
Operatoon 

Coal Removal' 

Topsoil and OB Removal (T/S) 

OB Removal (dragline)1 

Scrapers' 

OB Blasting' 

Coal Blasting' 

OB Haul Roads' 

Coal Haul Roads 1 

Coal Dumping1 

Dozers and Loaders on 082 

Dozers and Loaders on Coal2 

Graders' 

~~ater Tnocks
1 

Wind Erosion' 

Operations Parameter 

Units 

ton/yr 

yd3/yr 

yd3/yr 

hr/yr 
blasts/yr 
blasts/yr 
VMT/yr 
VMT/yr 

ton/yr 
hr/yr 
hr/yr 

hr/yr 
VMT/yr 

acres 

PM10 Emission Factor Comrol 
Equations Factor % 

0.003 • 0.70 • 0.3 lblton 

0.02 • 0.75 • 0.3 lb/ton 

0.04 • 0.75 • 0.3 lb/yd3 

32 • c • 0.3 lblbr 

50 • 0.75 • 0.3 lblblast 

35 • 0.75 • 0.3 lblblast 

0.81 • s • (S/30)' • C • 0.62T • 0.3 lb/VMT 

0.81 • s • (S/30)' • C • 0.62T • 0.3 lb/VMT 

0.017 • 0.75 • 0.3 lblton 

1.0 • s15/M
14 

• 0.75 • C lb/hr 

18.6 • s15/M1 4 
• 0.75 • C lblhr 

32 • c •o.J lblhr 

0.81 • s • (S/30)' • C • 0.62T • 0.3 lb/VMT 

0.25 • 0.3 ton/acre/year 

Constants: 
Numberofwet days, W,(> O.OI ")'
C = ((365-W)/365) = 
Silt content of road bed. s, (%} = 
Speed of OB haul trucks, S, (mph)'
Speed of coal haul trucks (mph)= 

Speed of water trucks (mph)= 

Tire correction factor, T = 
Overburden Density (ton/yd3

) = 

Dozed Overburden silt content, s, (%) = 

Dozed Overburden moisture content, M, (%) = 

Dozed Coal silt content, s, (%) -
Dozed Coal moisture content, M, (%) -

50 

60 

60 

85 

50 

50 

Uncontrolled PM 10 

Emission Factor 

0.001 lblton 

0.0045 lblton 

0.009 lb/yd
3 

6.970 lblhr 

11.250 lblblast 

100 

0.726 

8.6 
15 

20 
10 

2.5 

I 74 

6.9 
7.9 
8.6 
10.4 . 

7.875 lblblast 

0.588 lb/VMT 

1.045 lb/VMT 

0.004 lb/ton 

0.547 lbnlr 

9.626 lb/hr 

6.970 lblhr 

0.261 lb/VMT 

0.075 ton/acre/year 

1 
Emission Factor Equation !Tom Wyoming Memorandum Dated January 24, 1979, Subject: Fugitive Dust Emission Factors. 

2 Emission Factor Equations from AP-42 Table 11.9-1, July 1998. 

2015 2016 

52,000,000 52,000,000 

142,081 ,013 16 1,202,994 

36,492,186 40,124,244 
13,994 15,52 1 

471 545 
572 572 

2,099,077 2,652,091 
1,773,045 1,992,452 

52,000,000 52,000,000 
92,3 1 I 100,656 
4 1,362 39,450 
65,732 73,287 

231,736 257,041 
5,340 5,350 

2015 2016 

16.38 16.38 

556.25 631.11 

164.21 180.56 

24.38 27.05 

2.65 3.07 

2.25 2.25 

246.82 3 11.85 

370.64 416.51 

14.92 14 .92 

25.23 27.51 

199.06 189.86 

114.54 127.70 

15. 14 16.79 

400.50 401.25 

2 152.98 2366.81 

Operations Parameters by Year 
2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 

52,000,000 52,000,000 52,000,000 52,000,000 52,000,000 52,000,000 52,000,000 50,555,556 44,777,778 43,333,333 41 ,888,889 41,888.889 44,777,778 44,777,778 20,222,222 9,662,220 6,500,000 8,088,889 4,7 18,233 

178,944,893 217,750,532 207,819,633 208,454,959 216,882,155 218,227,163 209,589,378 216.221,243 2 18, 149.459 219,201,508 218,232,745 216, 176,340 209,010,065 210,332,592 132,963,425 32,749,102 20,804,006 21,249,637 9,091 ,752 

39,937,725 40,352,362 40,132,980 40,483,434 40,390,079 40,342,811 40,35 1,332 40,570,370 40,931 ,159 40,399,367 40,552,642 40,429,704 40,122,022 40, 11 5,845 39,924,188 32,472,108 0 0 0 

16,689 18,974 18,298 18,221 18,636 18,829 18,489 18,907 18,554 18,510 18,383 18,384 18,352 18,502 10,899 3,729 1,479 1,659 785 

607 74 1 703 710 726 745 751 769 766 761 755 749 720 727 461 118 7 1 72 30 

572 572 572 572 572 572 572 556 493 477 461 461 493 493 223 106 72 89 52 

3,057,701 3,699,832 3,522,987 3,609,249 3,783,758 3,816,682 3,61 1,103 3,725,264 3,811 ,689 3,833,533 3,820,542 3,807,180 3,530,537 3,479,581 2,276,030 666,981 85,452 140,767 6 1,314 

2,086,312 2,139,700 2,086,291 2,002,592 1,905,773 1,967,183 2,150,775 2,191,441 2,054,797 2,082,145 2,147,589 2,293,020 2,600,131 2,699,963 1, 154,145 495,3 19 194,705 214,730 96,585 

52,000,000 52,000,000 52,000,000 52,000,000 52,000,000 52,000,000 52,000,000 50,555,556 44,777,778 43,333,333 41,888,889 41,888,889 44,777,778 44,777,778 20,222,222 9,662,220 6,500,000 8,088,889 4,7 18,233 

104,131 I 19,178 I 14,993 I 14,820 I 18,889 I 18,76 1 11 I ,395 I 11 ,940 114, 108 I 12,070 I 10,895 109,703 106,762 107,199 76,188 32,105 7,661 7,874 3,353 

37,752 38,07 1 39,014 38,690 38,468 38,617 39,038 38,263 34,079 33,122 32,209 32,436 35,015 35,248 15,774 7,589 4,648 5,749 3,3 12 

78,935 89,487 86,207 85,675 87,475 88,550 87,196 89,339 87,792 87.62 1 87,121 87,312 87,381 88.183 5 1,604 17,984 6,351 7,225 3,386 

276,383 314,229 303,029 301,761 308,619 311,829 306,191 313,122 307,288 306,554 304,457 304,474 303,950 306,425 180,503 6 1,758 24,488 27,461 12.989 
5,480 5,500 5,510 5,525 5,640 6,000 6,200 5,800 5,750 5,700 5,655 5,660 5,800 5,900 2,850 2,800 2,200 2,000 1,800 

Controlled PM10 Emissions (tons/yr) 

2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 

16.38 16.38 16.38 HJ.38 16.38 16.38 16.38 15.93 14.11 13.65 13.20 13.20 14. 1 I 14. 11 6.37 3.04 2.05 2.55 1.49 

700.57 852.49 8 13.61 811>. 10 849.09 854.36 820.54 846.51 854.06 858.17 854.38 84633 818.27 823.45 520.55 128.21 8 1.45 83. 19 35.59 

179.72 181.59 180.60 182.18 181.76 181.54 181.58 182.57 184.19 181.80 182.49 181.93 180.55 180.52 179.66 146.12 0 .00 0.00 0.00 

29.08 33.06 3 1.88 3t.75 32.47 32.81 32.22 32.94 32.33 32 25 32.03 32.03 3 1.98 32.24 18.99 6.50 2.58 2.89 1.37 

3.42 4.17 3.95 3.99 4.08 4.19 4.23 4.33 4.31 4.28 4.25 4.21 4.05 4.09 2.59 0.67 0.40 0.40 0.17 

2.25 2.25 2.25 2.25 2.25 2.25 2.25 2.19 1.94 1.88 1.82 1.82 1.94 1.94 0.88 0.42 0.28 0.35 0.20 

359.55 435.05 414.26 424.40 444.92 448.79 424.62 438.04 448.21 450.77 449.25 447.68 415.15 409.15 267.63 78.43 10.05 16.55 7.21 

436.13 447.29 436.13 418.63 398.39 41 1.23 449.61 458.1 1 429.54 435.26 448.94 479.34 543.54 564.41 241.27 103.54 40.70 44.89 20. 19 

14.92 14 .92 14.92 14.92 14.92 14.92 14.92 14.50 12.85 12.43 12.02 12.02 12.85 12.85 5.80 2.77 1.86 2.32 1.35 

28.46 32.57 31.42 31.38 32.49 32.45 30.44 30.59 3 1.18 30.62 30.30 29.98 29. 17 29.29 20.82 8.77 2.09 2. 15 0.92 

181.69 183.23 187.77 18o.2 1 185. 14 185.86 187.88 184.15 164.01 159.4 1 155.02 156.1 I 168.52 169.64 75.92 36.52 22.37 27.67 15.94 

137.54 155.93 150.21 149.29 152.42 154.29 151.94 155.67 152.97 152.68 15 1.81 152. 14 152.26 153.66 89.92 3 1.34 11.07 12.59 5.90 

18.06 20.53 19.80 19.7 1 20.16 20.37 20.00 20.46 20.07 20.03 19.89 19.89 19.86 20.02 11.79 4.03 1.60 1.79 0.85 

411.00 412.50 413.25 41 -1.38 423.00 450.00 465.00 435.00 431.25 427.50 424. 13 424.50 435.00 442.50 213.75 2 10.00 165.00 150.00 135.00 

2518.76 2791.96 2716.43 2711.56 2757.47 2809.45 2801.60 2820.98 2781.02 2780.73 2779.50 2801.17 2827.24 2857.87 1655.94 760.38 341.50 347.35 226.18 
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APPENDIX 6 

Neighboring Mine NOx Emission Inventory 



Title. 

Pol 

ProducbOn Parame1ers 

Year 

2018 

Veh•cleType 

OB Haul Trucks 
Coal Haul Trucks 
Graders on 08 

Graders on CoaJ 
Wheeled Loaders 

RT Dozers on OB 

RT Dozers oo Coal 

Track Dozers on OB 
Track Dozers on Recla~m 
Scrapers 

DrillsonOB 

Drills on Coal 

Water Trucks 
08 81asnng 

Coal 81asring 

Locomotives 

Pumps 

Welders 

West P11 

East Pu 
Tornl 

Light Plants and Generators 

School Creek 
All 

08 Haul Truck 
Hours 

116.257 

9,617 

125,875 

Coal Haul Grader Hours Graders Hours 
Truck Hours onOB on Coal 

23,115 6,508 9,762 

42,428 6,508 9.762 

65,542 13,016 19,525 

Emiss1on Factor 
(lb/op<raung hr) 

4 17 

4 17 

0 71 

0 71 

I 89 

4.17 

4 17 

126 

126 

384 

169 

169 

4. 17 

17 (lblron) 

17 (lblron) 

6759 (lbflocomotive-hour) 

Toral 

WYOMING NO, EMISSION CALCULATIONS 

Trade Dozer 08 8 1asring Coal Blasrin~ 
Wheeled RTDozer RTDozer Track Dozer Hours on Dnll Hours on Dnll Hours on Water Truck Tons of Tons of Locomouve 

Loader Hours HoursonOB Hours on Coli Hourson OB Reclaim Scraper Hours 08 Coal Hours Explos1ves Explos1ves Hours 

2,348 8,649 3,622 32,209 13,785 5,768 9,858 3,254 4,181 18,509 4,200 NA 
2.)48 8,649 3,622 8,493 845 5.768 2,599 3,254 1.561 2.955 4,200 NA 
4,695 17.299 7,245 40.702 14.630 11 ,536 12.458 6,507 5.743 21.464 8.400 75, 168 

NOx Em•ss•on Rate 
g/sec TPY 
7 54 262 20 

3.93 136 52 

0 13 464 

020 6.96 

0 13 444 

1.04 3603 

0 43 15.09 

0 74 25 64 

0 27 9 22 

0.64 22 15 

0 30 10 53 

016 S.SO 

0 34 11 .96 

5 25 182 45 

2 OS 71 40 

7.31 254.03 

0 .32 II 10 

0 .25 8.73 
0.93 32 43 

31.96 11 11.03 

Appendix 6 



Title: 

Pit: 
Production Parameters: 

Year 

2023 West Pit 
East Pit 
Total 

Veh1cle Type 

OB Haul Trucks 
Coal Haul Trucks 
GradersonOB 
Graders on Coal 
Wheeled Loaders 

RT Dozers on 08 

R T Dozers on Coal 
Track Dozers on OB 
Track Dozers on Reclaim 

Scrapers 
Drills on OB 
Drills on Coal 
Water Trucks 

OB Blasting 
Coal Bla.<ting 

Locomotives 

Pumps 

Welders 
L1ght Plants and Generators 

School Creek 
All 

08 Haul Truck 
Hours 

106,677 

43,173 

149,851 

Coal Haul Grader Hours Graders Hours 
Truck Hours onOB on Coal 

24,09{) 7,546 11,319 

48,006 7.546 11,319 

72,097 15,092 22,639 

Emission Factor 

(lb/operating hr) 
4. 17 

4. 17 

0.7 1 

0.71 

1.89 

4. 17 

4. 17 

1.26 

1.26 

3.84 

1.69 

1.69 

4.17 

17 (lb/ton) 

17 (lb/ton) 

6.759 (lb/Jocomotive-hour) 

Total 

WYOMING NOx EMISSION CALCULATIONS 

Track Dozer OB Blasting Coal Blasting 
Wheeled RTDozer RTDozer Track Dozer Hours on Drill Hours on Drill Hours on Water T ruck Tons of Tons of Locomotive 

Loader Hours Hours on 08 Hours on Coal Hours on OB Reclaim Scraper Hours OB Coal Hours Explosives Explosives Hours 
2,348 9,856 3,622 27, 144 12.409 5,768 8,319 3,254 3,923 17.584 4,200 NA 
2,348 9,856 3,622 13,558 3,327 5,768 4,155 3,254 2,735 5,496 4,200 NA 
4,695 19,712 7,245 40,702 15,736 I 1,536 12,474 6,507 6,658 23,080 8,400 75,168 

NOx Emission Rare 

f!/se<: TPY 

8.98 312.14 

4.32 150.18 

0.15 5.38 

0.23 8.07 

0.13 4.44 

1.18 41.06 

0.43 15.09 

0.74 25.64 

0.29 9.91 

0.64 22. 15 

0.30 10.55 

0.16 5.50 

0.40 13.87 

5.64 196.18 

2.05 71.40 

7.3 1 254.03 

0.32 11.10 

0.25 8.73 

0.93 32.43 

34.46 1197.85 
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Title 
Pit 
Producnon Parameters 

Year 

2018 

Vehicle Type 

OB Haul Trucks 
Coal Haul Trucks 
Graders on OB 
Gnlders oo Coal 
Wheeled Loaders 
RT Dozers on OB 

RT Dozer.; on Coal 
Track Dozers on OB 

Track Dozers on Recltum 
Scrapers 

Dnllson 013 

Drills on Coal 
Water Trucks 

OB Blasting 
Coal Blasting 

Locomotives 
Pumps 

Welders 

West Pit 
North Pot 

East Pu 
Total 

Light Plants ROd Generators 

NARM 
All 

OB Haul Truck 
Hours 
91,823 

123.277 

62,400 

277.500 

Coal Haul Grader Hours Graders Hours 
Truck Hours onOB on Coal 

47.600 23.080 13.020 

54.400 30,986 14,880 

68,000 15,684 18,600 

170,000 69,750 46,500 

Em•ssion Factor 

(lbloperating hr) 

4 17 

417 

0 71 

0.71 

I 89 

4 17 

417 

I 26 

I 26 

384 

169 

169 

4 .17 

17 (lblton) 
17 (lblton) 

6 759 (lbllocomorive-hour) 

Total 

WYOMING NOx EMISSION CALCULATIONS 

Track Dozer OB Blasung Coal Blasung 
Wheeled RT Dozer RTDozer Track Dozer Hours on Onll Hours on Drill Hours on Water Truck Tons of Tons of Locomottve 

Loader Hours Hours on 08 Hours on Coal HoursonOB Reclrum Scraper Hours 013 Coal Hou~ Explos1ves Explosives 1-Jours 

2,852 28,850 8,138 39,200 4,550 19,040 6,856 3,866 21,848 43,526 9,800 NA 
3,259 38.732 9.300 44,800 5,200 21,760 9,847 4,418 24,714 62,518 11.200 NA 
4,074 19,605 11,625 56,000 6,500 27.200 7,227 5,523 5,345 45,881 14,000 NA 
10,185 87,188 29,063 140,000 16.250 68,000 23,930 13,808 51,908 151,925 JS,OOO 187,895 

NO, EmiSSion Rate 
g/sec TPY 

16 63 578 OJ 

1019 354 II 

072 24 87 

048 16.58 

0 28 962 

522 181 61 

I 74 6054 

2 54 8120 

029 10.24 

3 76 130 56 

0 58 2023 

0 34 1167 

3 II 108 12 

37 IS 1291 37 

8 56 297 50 

18 27 634 99 

0 34 II 69 
040 13 RR 

3.49 121.34 

114 06 3965. 16 
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Tide 
Ptr 
Produc;tion Parameters 

Year 

2023 

Vehicle Type 
OB Haul Trucks 
Coal Haul Trucks 

Graders on OB 
Graders on Coal 

Wheeled Loaders 

RT Dozers on 08 

RT Dozers on Coal 
Track Dozers on 08 

Track Dozers on Rechum 
Scrapers 
DrillsonOB 

Drills on Coal 

Water Trucks 
OB Blasong 

Coal Blasting 

Locomonves 
Pumps 

Welders 

West P•t 

North Pol 

Toral 

Light Plants and Generators 

NARM 
All 

08 Haul Truck 
Hours 

146,479 

187,271 

333,750 

Coal Haul Grader Hours Graders Hours 
Truck Hours onOB on Coal 

58,594 33,246 18,938 

97,656 42.504 31,563 

I 56,250 75,750 50,500 

Emission Factor 

(lbloperaring hr) 

4 17 

417 

071 

071 

I 89 

417 

4 17 

I 26 

I 26 

3 84 

I 69 

I 69 

417 

17 (lblroo) 

17 (lblron) 

6759 (lbllocomonve-hour) 

Toral 

WYO~HNG NO, EMISSION CALCULATIONS 

Track Dozer OB Blasrong Coal Blas11ng 
Wheeled RTDozer RT Dozer Track Dozer Hours on Dnll Hours on Drill Hours on Water Truck Tons of Tons of l...ocomot1ve 

Loader f-lours Hours on 08 Hours on CoaJ Hours on OB Rechum Scraper Hours 08 Coal Hours Explostves Ex-plos1ves Hours 
3,792 41.557 11,836 47,813 6,094 27,750 14,568 5,178 23,893 67,098 13, 125 NA 
6,320 53, 130 19,727 79,688 10,156 46,250 15,312 8,630 32,737 70,527 21,875 NA 
10,11 3 94,688 31,563 127,500 16,250 74,000 29,880 13,808 56,630 137,625 35,000 187,895 

NOx EmiSSIOn Rate 
g/sec TPY 
20.00 695 20 

9 36 325 47 

0 78 2700 

0 52 18 00 

0 27 9 56 
5.67 19723 

189 65 74 

231 80.33 

029 1024 

409 14208 

0 73 25 26 

0 34 11 67 

339 11796 

33 65 1169 81 

8 56 291.50 
18.27 634 99 

0 34 11.69 
0.40 13 88 

J 49 121.34 

114.35 3974 97 
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Tide· 

Pit. 

Production Parameters 

Year 

2018 

Vehicle Type 

OB Haul Trucks 

Coal Haul Trucks 

Graders 
Wheeled Loadelli on OB 

Wheeled Load= on Coal 

RT Dozers on 08 

RT Dozers on Coal 

Track DoZCfS on OB 

TrackDozellionCoal 

Scrapers 
DrillsonOB 

Drills on Coal 

Water Trucks 
OB Blasung 

Coal Blas1ing 

Locomot1ves 
Pumps 

Welders 

Pn I 

Pil2 

P114 

To1ru 

Light Plants and Generators 

Compressors 

Anlelope Mme 

All 

OB Hnul Truck 

Hours 
38.978 

167,301 

40,691 

246.970 

Wheeled 
Coal Haul Loader Hours 

Truck HoUIS Grader Hours onOB 

35.984 27,991 504 

61,344 47.717 2,631 

17.714 13.779 713 

115.042 89,487 3,847 

Emission Factor 

(lb/opera1mg hr) 

417 

4.17 

071 

I 89 

I 89 

417 

417 

I 26 

I 26 

3 84 

169 

169 

4 17 

17 (lb/1on) 

17 (lbllon) 

6.759 (lbnooomolive-hour) 

To1ru 

WY0~1 1NC NOx EMISSION CALCUlATIONS 

Wheeled OB Blssung Coal Blasung 
Loader Hours RT Dozer RT Dozer Track Dozer Track Dozer Dnll HouiSon Drill Hours on Water Truck Tons of Tons of Locomotave 

on Coal HouiSon OB Hours on Coal Hours on OB HoUISon Coal Scraper Hours OB Coal HoUIS Explosives Explos•ves !louiS 

414 4,091 5.675 11,009 6.496 5,o62 S,OS8 1,106 5,035 22.414 4.021 NA 

651 21.366 8,918 57,496 10.207 10.946 10.935 1,738 12,680 48,463 6,3 19 NA 
188 5,789 2,575 15,578 2.948 2.966 2.963 502 3,234 13.131 1.825 NA 

1.253 31.247 17.168 84,084 19,651 18,974 18.956 3,345 20,949 84,008 12.1 65 19.077 

NOx Emtsston Rate 
f!/sec TPY 

14 80 514 44 

6 89 239 63 

092 31.90 

010 364 

0.03 I 18 

I 87 6509 

I 03 35.76 

1.52 52 97 

0 36 12 38 

lOS 3643 

0 46 16 03 

008 2 83 

I 26 43 64 

20 54 714 07 

2 91 103 41 

1.85 64 47 

1.46 50.89 

O, IS 5 07 

0.49 17 00 

O.oJ 0.93 

57 87 2011 75 



Ttde. 

Pn 
Producnon Parameters 

Year 

2023 

Vehtcle Type 

OB Haul Trucks 
Cool Haul Trucks 
Graders 
Wheeled Loaders on OB 
Wheeled Loaders oo Cool 

RT Dozers oo OB 
RT Dozers oo Cool 

Track Dozers on 08 

Track Dozers oo Cool 
Scrapers 
Drillson OB 

Drills on Cool 
Water Trucks 

OB Blasring 
Coal Blastmg 

Locomotives 

Pumps 
Welders 

Ptt I 

Ptt 2 
Pit4 

Total 

Light Plants and Generntors 

Compresso~ 

Antelope Mme 

All 

OB Haul Truck 
Hours 

39,925 

200,720 

52 

240,696 

Wheeled 
Cool Haul Loader Hours 

Truck Hours Grader Hours onOB 

32,704 24,816 527 

80,986 61,451 3,154 

1.224 929 I 

114,914 87,196 3,682 

Emtsston Factor 

~b/openlhng hr) 

4 17 

417 

071 

1.89 

I 89 

4 17 

417 

I 26 

I 26 

384 

169 

I 69 

4.17 

17 (lbhon) 
17 (lblton) 

6 759 (lbllocomorive-hour) 

Total 

WYOMING NO, EMISSION CALCULATIONS 

Wheeled OB Blasnng Coal Blasnng 
Loader Hours RT Dozer RTDozcr Track Dozer Track Dozer Drill Hours on DnU Hours on Water Truck Tons of Tons of Loc:omottve 

on Coal Hours on OB Hours on Coat HoursonOB Hours on Coal Semper Hours OB Coal Hours Explosives Explostves I-I ours 

341 4,323 4,665 11,102 5,621 5,205 5,219 891 4,684 18,987 3,312 NA 
898 25,859 12.287 66,406 14,803 13,280 13,316 2,345 15,658 48,442 8,722 NA 
14 6 186 16 224 3 35 71 12 132 NA 

1,252 30,189 17,138 77,524 20,648 18,489 18,538 3,271 20,413 67,441 12, 165 19,077 

NOx Emasston Rate 
glsec TPY 
14 42 50 137 

6 89 239.37 

089 3109 

010 3 48 

003 I 18 

I 81 6288 

I 03 35.70 

I 40 48 84 

037 13.01 

I 02 35 50 
045 15 67 

008 277 
I 22 42 52 

16.49 573 25 

2 97 103 41 

I 85 64 47 

1.46 50.89 

0 15 5 07 

049 1700 
0,03 0 93 

53 17 1848 39 
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APPENDIX? 

Regional NOx Emission Inventory 



Mainline T rai11 NOx Sources 

Segment Name 
Operation UTM Easting UTM Northing UTM Easting UTM Northing 

Elevation (m) Height (m) 
NAAQS2000 NAAQS 2000 

Mode Begin (m) Begin (m) End (m) End (m) Emissions (TPY) Emissions (g/s) 
T069 Line 471053 4852249 470977 484253 1 1463 10 127 3.65 
T070 Line 470977 4842531 470910 4832402 1465 10 341 9.81 
T071 Line 4709 10 4832402 469850 4825284 1471 10 277 7.97 
T072 Line 469850 4825284 471659 48 18200 1448 10 282 8.10 
T073 Line 471659 4818200 475464 48 15373 1419 10 183 5.25 
T074 Line 475464 4815373 473 129 4810362 1413 10 304 8.75 
T075 Line 473129 4810362 470991 4805155 1455 10 346 9.96 
T091 Line 470965 4840950 474454 4840947 1442 10 87 2.50 

Tot~ I 1,946 TPY 
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Power Plant Nllx Point Sources 

UTM Easting UTM Northing Emission Emission Stack Stack Stack Stack 

Source ID Company Facility (m) (m) Elev (m) Rate (TPY) Rate (g/s) Ht(m) Temp (K) Vel (m/s) Dia (m) 

NSimp1 Black Hills Corporation Neil Simpson 1 469090 4903545 1351 963 27.689 76.2 415 .9 21.31 1.83 
NSimp2 Black Hills Corporation Neil Simpson II 469365 4903397 1348 1,310 37.674 89.9 345.9 27.80 2.82 
NSimp3 Black Hills Corporation Neil Simpson II 469858 4903365 1346 149 4.284 18.3 722.0 46.94 2.74 

NSimp4 Black Hills Corporation Neil Simpson IT 469858 4903346 1346 149 4.284 18.3 722.0 46.94 2.74 

Wyod1 PacifiCorp Wyodak Plant 469389 4903687 1348 5,926 170.478 121.9 333.2 22.56 6. 10 

WYGl Black Hills Corporation WYGEN Station 469370 4903475 1346 736 21.168 89.9 341.5 27.43 2.82 

WYG2 Black Hills Corporation WYGEN Station 469603 4904065 1343 399 11.466 121.0 344.3 27.64 3.12 

WYG3 Black Hills Corporation WYGEN Station 469726 4904066 1347 285 8.190 121.0 344.3 27.64 3.12 

DryFrk1 Basin Electric Corporation Dry Fork Station 463430 4915090 1291 833 23.953 152.4 350.0 24.24 5.94 

2Elk_BLR Two Elk Generation Partners Two Elk Facility 482580 4833718 1440 1, 167 33.565 103.6 344.3 27.43 4.94 

2Elk_AUX Two Elk Generation Partners Two Elk Facility 482580 4833718 1440 2 0.066 103.6 49 1.5 1.65 4.94 

2Elk_TRB Two Elk Generation Partners Two Elk Facility 482700 4833680 1440 24 0.693 9.8 733.2 2 1.95 5.49 

2Elk_EGI Two Elk Generation Partners Two Elk Facility 482490 4833666 1440 8 0.242 7.0 706.6 30.58 0.40 

2Elk_ EG2 Two Elk Generation Partners Two Elk Facility 482490 4833666 1440 8 0.242 7.0 706.6 30.58 0.40 

2Eik_PMP Two Elk Generation Partners Two Elk Facility 482490 4833666 1440 3 0 .083 7.0 706.6 30.58 0.21 

Total 11,961 TPY 
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Highway ~vx Sources 

NAAQS 2000 
UTM Easting UTM Northing Elev UTM Easting UTM Northing Emissions Seg Length Emissions Emissions Emissions 

Road Segment Segment IDs Begin (m) Begin (m) (m) Eod(m) End(m) (kglm year) (m) (kglyr) (TPY) (gls) 

Wright FAP42 RDOOI-RD027 461694 4845954 1502 462568 4853913 3.3 8006.8 26422.4 29. 1 0.838 
W¥59, Douglas FAP 58 RD028-RD054 461913 4838019 1533 461 694 4845954 1.3 7938.0 10319.4 11.4 0.327 
W¥59, Douglas FAP 58 RD055-RD081 461949 4830043 1505.5 461913 4838019 1.3 7976.1 10368.9 11.4 0.329 
W¥59, Douglas FAP 58 RD082-RDI07 462947 4822343 1502 461949 4830043 1.3 7764.4 10093.7 11.1 0.320 
WY59, Douglas FAP 58 RDI08-RDI 34 463981 4814400 1484 462947 4822343 1.3 8010.0 10413.0 11 .5 0.330 
W¥59, Douglas FAP 58 RDI35-RDI61 467311 4807 179 1464 463981 4814400 1.3 7951.8 10337.3 11 .4 0.328 
W¥59, Douglas FAP 58 RD 162-RD 188 469437 4799486 1470 467311 4807179 1.3 7981.4 10375.8 11.4 0.329 
1-25, FAI 25 RD 189-RD215 454777 4842118 1555 461694 4845954 0.6 7909.5 4745.7 5.2 0.150 
1-25, FA125 RD216-RD242 448813 4836720 1572 454777 4842118 0.6 8044.1 4826.5 5.3 0.1 53 

Total: 107.9 TPY 
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Ur ban Area County UTM Zone 

Wright Campbell 13 

Elev. (m) 

1524 

NE Comer 

E-UTM 

461803 

NE Comer 

N-UTM 

4845486 

Urban Nvx Sources 
NW Corner 

E-UTM 

457753 

NWComer 

N-UTM 

4845486 
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SWComer 

E-UTM 

457753 

SWComer 

N-UTM 

4842599 

SE Corner 

E-UTM 

461803 

SE Corner 

N-UTM 

4842599 

Area 
(sq km) 

11.7 

NAAQS 2000 
NOx (TPY) 
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Regional NOx Point Sources 

Elevation Emission Stack Stack 
Source lD UTM Eastiog UTM Northing (m) Rate (g/s) Height (m) Temp (K) 

•• Facility: Wh iting Oil and Gas Corporation- Torchlight Madison - Tensleep Battery I , Sources: I •• 
SRC37882 468348. 10 4830498. 10 1481.79 0.012 8. 19 590.0 

•• Facility: DCP Midstream, LP- West Porcupine Booster, Sources: 4 •• 
SRC28897 470486.20 4831088. 10 149 1.11 
SRC28898 470495.90 4831088.10 149 1.04 
SRC28899 
SRC28900 

470504.70 
4705 13.60 

483 1088. 10 
483 1088.00 

149 1.00 
149 1.00 

0.406 

0.406 
0.406 
0.406 

** Fac ility: Kinder Morgan Operating L.P. "A" - Gopher Booster, Sources: I •• 
SRC36448 473800.00 4840900.00 1440.37 0.029 

** Facility: Western Gas Resources, Inc. - Porcupine Compressor Station, Sources: I • • 

7.90 
7.90 
7.90 
7.90 

4.57 

SRC29036 475 116.80 4827666.40 1478.53 0.277 9.22 

866.0 
866.0 
866.0 
866.0 

644.3 

752.6 
**Facil ity: WGR Asset Holding Company LLC - Little Thunder/Stratus Compressor Station, Sources: 12 •• 

SRC29275 463947.00 4839 128.00 1483. 10 0.466 7.54 899.8 
SRC29276 463936.00 4839 128.00 1483.10 0.466 7.6 1 899.8 
SRC29277 463782.00 4839 152.00 1482.80 0.233 8.04 867.0 
SRC29278 463770.00 4839 15 1.00 1482.70 0.233 8. 19 867.0 

SRC29284 463925.00 4839 128.00 1483.10 0.466 7.89 899.8 
SRC29285 463896.00 4838909.10 1483.10 0.466 8.44 899.8 
SRC29286 
SRC29294 
SRC29295 
SRC29296 
SRC29297 
SRC29298 

463885.00 
463802.30 
463802.60 
463802.60 
463802.60 

463802.60 

4838908.10 
4839 117.50 
4839 137.00 
4839 133.50 
4839 130.00 
4839 126.50 

1483.10 
1483.00 
1483.00 
1483.00 
1483.00 
1483.00 

0.466 
0.043 
0.046 
0.046 
0.046 
0.046 

8.43 
17.00 
17.00 
17.00 
17.00 
17.00 

** Facility: WGR Asset Holding Company, LLC- Cloud Compressor Station, Sources: 8 •• 
SRC29470 4674 10.70 48437 11. 10 1463.72 0.233 8.71 
SRC29471 467423 .20 48437 11.1 0 1463.64 0.233 8.90 
SRC29472 
SRC29473 
SRC29474 
SRC29475 
SRC29476 
SRC29477 

467445.70 
467434.80 
467398. 10 
467385.00 
467373. 10 
467456.90 

48437 10. 10 
4843711. 10 
48437 11.10 
48437 11.1 0 
48437 11. 10 
48437 10.10 

1463.5 1 
1463.57 
1463.80 
1463.89 
1463.98 
1463.45 

0.089 
0.383 
0.383 
0.460 
0.460 
0.089 

** Facility: Western Gas Resources, Inc. - Lightn ing Compressor Station, Sources: 7 ** 

8. 10 
10.00 
10.00 
10.00 
10.00 
10.00 

SRC29684 473 18 1.20 4845460.10 1457.54 0.111 6.20 
SRC29685 
SRC29686 
SRC29687 
SRC29688 
SRC29689 
SRC29690 

473 171.20 

473 19 1.20 
473200.20 

473208.20 
4732 16.20 

473223.20 

4845460. 10 
4845462. 10 
4845462. 10 
4845462. 10 
4845462. 10 
484546 1. 10 

1457.50 
1457.56 
1457.59 
1457.62 
1457.64 
1457.67 

0.111 

0.380 
0.380 
0.460 
0.460 

0.089 
•• Facility: North Finn - Kane Screw, Sources: I • • 

SRC375 15 463349.60 48 175 19.90 1432.01 0. 106 
•• Facility: Rowdy Pipeline, LLC- Reno Compressor Stat ion, Sources: 2 •• 

SRC3 1 084 47368 1.20 4833790.20 1457.00 0.040 
SRC3 1085 47368 1.20 4833807.00 1456.00 0. 147 

•• Facility: Rowdy Pipeline, LLC - Monte Central, Sources: 3 •• 
SRC3 1555 45 1628.20 484 1568. 10 1593.73 
SRC3 1556 
SRC3 1557 

45 1628.20 
45 1628.20 

484 1584. 10 
484 160 1.60 

1593.12 
1592.44 

0. 147 
0.558 
0.558 

** Facility: Rowdy Pipeline, LLC- Wright Compressor Station, Sources: 4 •• 
SRC3 1562 453344.40 4839972.00 1588.44 0.178 
SRC3 1563 453358.10 483997 1.70 1588.46 0.178 
SRC3 1564 

SRC3 1565 
453329.70 
4533 16.60 

4839973.40 
4839973.50 

1588.67 
1588.97 

0.178 
0.178 

•• Facility: Rowdy Pipeline, LLC- Sunburst Compressor Station, Sources: 9 ** 
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SRC47819 450834.70 483889 1.00 1582.33 0.193 
SRC47820 450884.90 4838930.70 1580.69 0.178 
SRC4782 1 
SRC5339 1 

450866.60 
450856.30 

4838836.70 
4838880.90 

1583.89 
1583.00 
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0.009 
0. 193 

6.10 
10.00 
10.00 
10.00 

10.00 
10.00 

7.32 

10.06 
10.06 

10.06 
10.06 
10.06 

7.92 
8.84 
8.84 
8.84 

6.7 1 
6.71 
4.42 
6.7 1 

899.8 
505.4 
505.4 
505.4 
505.4 
505.4 

866.5 
866.5 
783.2 
710.9 
710.9 
729.8 
729.8 
783.2 

789.3 
789.3 
710.9 
710.9 
729.8 
729.8 
783.2 

719.8 

829.8 
720.9 

710.9 
674.8 
674.8 

710.9 
710.9 
721 .5 
721.5 

811.0 
8 11 .0 
477.8 
8 11 .0 

Velocity 
(nlls) 

5.369 

28.90 1 
28.901 
28.90 1 
28.90 1 

5.369 

27.320 

61.300 
61 .300 
42.000 
42.000 

61.300 
61 .300 
61.300 
8.910 
13.650 

13.650 
13.650 
13.650 

42.370 
42.370 
19.8 10 
36.220 
36.220 
27.970 
27.970 
19.810 

18.810 
18.810 
36.220 
36.220 
27.970 
27.970 
19.810 

30.389 

5.230 
17.950 

17.710 
49.680 
49.680 

39.980 
39.980 
46.600 
46.600 

31.792 
31.792 
25.000 
25.760 

Diameter 
(m) 

0.404 

0.250 
0.250 

0.250 
0.250 

0.09 1 

0.250 

0.310 
0.3 10 
0.250 
0.250 
0.310 
0.310 
0.310 
0.360 
0.610 
0.610 
0 .610 
0.610 

0.250 
0.250 
0.250 
0.300 
0.300 
0.410 
0.4 10 
0.250 

0.250 
0.250 
0.300 
0.300 
0.4 10 
0.4 10 
0.250 

0.2 13 

0.3 10 
0.3 10 

0.305 
0.305 
0.305 

0.203 

0.203 
0.203 
0.203 

0.305 
0.305 
0.102 
0.254 



Regional NOx Point Sources 

Elevation Emission Stack Stack 
Source ID UTM Easting UTM Northing (m) Rate (g/s) Height (m) Temp (K) 

SRC53392 

SRC53393 

SRC53394 

SRC53395 

SRC53396 

450851.40 4838904.20 1582.29 0.193 6.71 811.0 

450868.1 0 

450873.00 

450889.70 

450965.20 

4838917.50 

4838894.10 

4838907.30 

4838879.60 

1581.99 

1583.00 

1582.00 

1585.50 

0.193 

0.178 

0.178 

0.017 

6.7 1 

6.71 
6.71 

3.05 
** Facility: Rowdy Pipeline, LLC- Cosner Satellite 2 Compressor Station, Sources: I ** 

SRC3 1677 454747.10 4836240.20 1536.7 1 0.147 10.07 

** Facility: Rowdy Pipeline, LLC- Cosner Satellite 3 Compressor Station, Sources: I ** 

SRC3 1678 455621. 10 4836326.20 1547.76 0. 147 10.07 

** Facility: Thunder Creek Gas Services, LLC- SC-2732 Compressor Station, Sources: 4 ** 

SRC3 1880 460231.20 4835862.10 1527.96 0. 163 6.40 

SRC5590 I 460228.40 4835873.40 1527.96 0. 178 6.40 

SRC55902 460225.50 4835884.70 1527.96 0.178 6.40 
SRC55903 460222.60 4835896.10 1527.96 0.177 6.40 

** Facility: Thunder Creek Gas Services, LLC- SC-0532 Compressor Station, Sources: 2 ** 

SRC3 1890 456815.20 4841035.10 1545.70 0.163 7.32 

SRC3 189 1 456815.20 4841022.50 1545.70 0.163 7.32 
** Facility: Thunder Creek Gas Services, LLC - SC-1632 Compressor Station, Sources: 4 ** 

SRC3 1894 458840. 10 4838635.40 1570.00 0.163 7.32 
SRC3 1895 

SRC3 1896 
SRC3 1897 

458840.10 

458840.10 

458878.20 

4838623.20 

4838611.00 

4838634.50 

1570.00 

1570.00 

1570.00 

0. 163 

0. 163 

0. 163 

7.32 

7.32 

7.32 
** Facility: Thunder Creek Gas Services, LLC - SC-0943 Compressor Station, Sources: 4 ** 

SRC3 1905 449834.60 4849323.00 1520.38 0.163 7.32 
SRC3 1906 

SRC3 1907 

SRC3 1908 

449834.60 

449834.60 

449872.70 

4849310.80 

4849298.60 

4849322. 10 

1520.67 

1520.82 

1518.51 

0.163 

0.163 

0.163 

7.32 

7.32 

7.32 
**Facility: Thunder Creek Gas Services, LLC- SC-3543 Compressor Station, Sources: 2 ** 

SRC303 1 0 452 102.20 4844088.00 1568.50 0.164 6.40 

SRC3031 1 452102.90 4844099.60 1568.50 0.178 6.40 

** Facility: WGR Asset Holding Company, LLC- West Fork Compressor Station, Sources: 9 ** 

SRC30400 457271.80 4849515.00 1529.90 0.233 8.13 

SRC3040 1 457283.80 4849515.00 1529.10 0.233 8.08 

SRC30402 457295.80 4849515.00 1528.70 0.233 7.50 
SRC30403 

SRC30404 

SRC30405 

SRC30406 

SRC30407 

SRC30408 

457307.80 

4573 19.80 

457331.80 

457343.80 

457355.80 

457367.80 

4849515.00 

4849515.00 

48495 15.00 

48495 15.00 

48495 15.00 

48495 15.00 

1528.50 

1528.20 

1527.80 

1527.50 

1527.50 

1527.90 

0.233 

0.233 

0.233 

0.233 

0.088 

0.088 

**Facility: WGR Asset Hold ing Company, LLC - Pronghorn/Oryx, Sources: 12 ** 

SRC30443 464950.90 4827372.40 1490.69 0.233 

SRC30444 464963.90 4827372.40 1490.69 0.233 

SRC30445 

SRC30446 

SRC30447 

SRC30448 

SRC30449 

SRC30450 

SRC3045 1 

SRC30452 

SRC30453 

SRC30454 

464999.90 

4650 12.90 

464974.90 

464986.90 

464877.90 

464865.90 

465025.90 

465039.90 

464853.90 

46484 1.90 

4827372.40 

4827372.40 

4827372.40 

4827372.40 

4827395.40 

4827372.40 

4827372.40 

4827372.40 

4827395.40 

4827395.40 

1490.73 

1490.74 

1490.71 

1490.7 1 

1491.01 

149 1.70 

1490.75 

1490.73 

149 1.46 

1491.68 

0.233 

0.233 

0.088 

0.088 

0.467 

0.467 

0.383 

0.383 

0.466 

0.466 
** Facility: Kinder Morgan Upstream, LLC - Thunder Booster, Sources: 2 ** 

SRC30537 474222.30 4847868. 10 1497.4 1 0.244 

SRC30538 474222.30 4847868.10 1497.4 1 0.244 

** Facility: Rowdy Pipeline, LLC - Thunder Basin Compressor Station, Sources: 2 ** 

SRC32298 474572.30 4829250.20 1500.00 0.178 

SRC32299 474572.30 4829267.00 1500.00 0.178 
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7.50 

7.50 

7.50 

7.50 

7.50 

7.50 

8.01 

8.06 

8.10 

8.12 

7.57 

7.6 1 

8.59 

7.5 1 

7.5 1 
7.5 1 

7.5 1 

7.5 1 

4.57 

4.57 

6.71 

6.7 1 

81 1.0 

811.0 

811.0 
1273.0 

7 10.9 

710.9 

810.0 

705.9 

705.9 

705.9 

572.2 

572.0 

644.3 

644.3 

644.3 

644.3 

644.3 

644.3 

644.3 

644.3 

705.9 
705.9 

866.5 

866.5 

866.5 

866.5 

866.5 

866.5 

866.5 

783.2 

783.2 

866.5 

866.5 
866.5 

866.5 
783.2 

783.2 

899.8 

899.8 
7 10.9 

7 10.9 

899.8 

899.8 

755.4 

755.4 

72 1.5 

721.5 

Velocity 
(m/s) 

31.792 

31.792 

25.760 

25.760 

20.000 

17. 170 

17.170 

41.406 

28.499 

28.499 

28.499 

39.200 

39.200 

3 1.100 

3 1.1 00 

3 1. 100 

31.100 

3 1.1 00 

31.100 

31.100 

31. 100 

30. 138 

28.499 

42.370 

42.370 

42.370 

42.370 

42.370 

42.370 

42 .370 

19.8 10 

19.8 10 

42.370 

42.370 

42.370 

42.370 

19.8 10 

19.8 10 

61.265 
61.265 

59.990 

59.990 
61.265 

61.265 

38. 100 

38.100 

46.600 

46.600 

Diameter 

(m) 

0.305 

0.305 

0.254 

0.254 

0.951 

0.305 

0.305 

0. 154 

0.305 

0.305 

0.305 

0.200 

0.200 

0.300 

0.300 
0.300 

0.300 

0.300 

0.300 
0.300 

0.300 

0.203 

0.305 

0.250 

0.250 

0.250 
0.250 

0.250 

0.250 

0.250 

0.250 

0.250 

0.250 

0.250 

0.250 

0.250 

0.250 

0.250 

0.305 

0.305 

0.204 

0.204 

0.305 

0.305 

0.250 

0.250 

0.200 

0.200 



Regional NOx Point Sources 

Elevation 
(m) 

Emission Stack Stack 
Source U> UTM Easting UTM Northing Rate (g/s) Height (m) Te mp (K) 

n Facility: Coleman Oil & Gas, Inc. -Sioux Ranch 21-2, Sources: I •• 
SRC38103 461815.90 4822423.70 1508.70 0.035 7.84 

•• Facility: Western Gas Resources, Inc.- Alley Oop Compressor Stat ion, Sources: 5 ** 
SRC32438 4690 10.90 4824652.50 1459.70 0.233 7.50 
SRC32439 
SRC32440 
SRC32441 
SRC32442 

46902 1.90 
469032.90 
469043.90 
469054.90 

4824652.50 
4824652.50 
4824652.50 
4824652.50 

1459.43 
1459.17 
1458.96 
1458.82 

0.233 
0.233 
0.088 
0.088 

7.50 
7.50 
7.50 
7.50 

** Facility: WGR Asset Holding Company, LLC - Tuit Compressor Station, Sources: 6 ** 
SRC32472 459896.90 4834899.20 1525.20 0.233 7.50 
SRC32473 459907.90 4834899.20 1525.50 0.233 7.50 
SRC32474 
SRC32475 
SRC32476 
SRC32477 

4599 18.90 
459929.90 
459940.90 
459951.90 

4834899.20 
4834899.20 
4834899.20 
4834899.20 

1526.00 
1526.40 
1526. 10 
1525.70 

0.233 
0.233 
0.088 
0.088 

7.50 
7.50 

7.50 
7.50 

** Facility: Hilcorp Energy Company- Thunder Basin Coal CBM Facility, Sources: 2 ** 
SRC37969 473243.40 4832058.20 1472.71 0.052 7.84 
SRC37970 473243.40 4832058.20 1472.7 1 0.009 7.84 

•• Facility: Merit Energy Company- Porcupine Compressor Station, Sources: 5 ** 
SRC32549 469199. 10 4830490.20 1481.00 0.558 
SRC32550 
SRC32551 
SRC32552 
SRC32553 

469209. 10 
4692 19. 10 
469229.10 
469189. 10 

4830490.20 
4830490.20 
4830490.20 
4830490.20 

1482.00 
1482.00 
1483.00 
1481.00 

0.558 

0.558 
0.558 
0.558 

** Facility: Kerr-McGee Oil & Gas Onshore LP- Rochelle 1132- 18, Sources: 1 •• 
SRC37968 465175.10 4838583.60 1472.98 0.026 

•• Facility: Rowdy Pipeline, LLC - Rochelle Hills, Sources: 8 ** 
SRC33 155 467867.90 4820 177.60 1442.56 
SRC33 156 
SRC33 157 
SRC33 158 
SRC33 159 
SRC33 160 
SRC33 16 1 
SRC33 162 

467867.90 
467867.90 
467867.90 
467909.20 
467909.20 
467909.20 
467909.20 

4820194.40 
4820211.10 
4820227.90 
4820177.60 
4820194.40 
4820211.10 
4820227.90 

1441.37 
1440.56 
1441.39 
1440.24 

1440.65 
1441.30 
1442.15 

•• Facility: Rowdy Pipeline, LLC- Uprising, Sources: II ** 
SRC33 163 458763.20 4825005.20 1501.00 
SRC33 164 
SRC33 165 
SRC33 166 
SRC33 170 
SRC47264 
SRC47265 
SRC47266 
SRC47267 
SRC47268 
SRC47269 

458775.20 
458787.20 
458799.20 
458795.00 
458759.00 
458771.00 
458783.00 
458807.00 
458827.90 
458827. 10 

4825003. 10 
4825000.90 
4824998.80 
4824974.80 
4824981 .20 
4824979. 10 
4824976.90 
4824972.70 

4825008.40 
4825003.60 

1501.00 
1501.00 
ISO 1.00 
150 1.00 
150 1.00 

150 1.00 
150 1.00 
150 1.00 

1501.00 
150 1.00 

** Facility: Rowdy Pipeline, LLC- Mustang, Sources: 8 ** 
SRC33 183 452782.10 4833119.20 1569.92 
SRC33 184 452782. 10 4833136.00 157 1.28 
SRC33 185 
SRC33 186 
SRC33 187 
SRC33 188 
SRC33 189 
SRC33 190 

452782. 10 
452782. 10 
452823.40 
452823.40 
452823.40 
452823.40 

4833152.70 
4833 169.50 

4833 11 9.30 
4833 136.00 
4833 152.70 
4833 169.50 

1572.0 1 
1572.66 

1570.52 
1572.3 1 
1573.63 
1574.07 

•• Facil ity: C&H Oil & Gas, Inc. -East Springen, Sources: I •• 
SRC370 15 471699.50 4846639.90 1457.85 

** Facility: C&H Oil & Gas, Inc. -West Springcn, Sources: I •• 
SRC37075 470072.80 4848242.30 1489.39 
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0.178 
0.178 
0.178 
0.178 
0. 144 

0.144 
0.144 

0.144 

0. 178 
0.178 
0.178 
0.178 
0. 147 
0.193 
0. 193 
0.193 
0.098 
0.009 
0.009 

0. 178 
0. 178 
0. 178 
0. 178 
0. 144 
0.144 
0. 144 
0. 144 

0.026 

0.026 

8.24 
8.24 
8.24 
8.24 
8.24 

7.84 

6.71 
6.7 1 
6.7 1 
6.7 1 
6.71 
6.71 
6.71 
6.7 1 

7.32 
7.32 
7.32 
7.32 
6.71 
10.67 
10.67 
10.67 
6.7 1 
3.66 
3.66 

6.7 1 
6.7 1 
6.7 1 
6.7 1 
6.7 1 
6.7 1 
6.71 
6.71 

7.84 

7.84 

807.9 

866.5 
866.5 
866.5 
783.2 
783.2 

866.5 
866.5 
866.5 
866.5 
783.2 
783.2 

807.9 
807.9 

730.3 
730.3 
730.3 
730.3 
730.3 

807.9 

721.5 
72 1.5 
72 1.5 
72 1.5 
54 1.5 
54 1.5 
54 1.5 
54 1.5 

72 1.5 
721 .5 
721.5 
721.5 
54 1.5 
807.6 
807.6 
807.6 
5 13.7 
477.6 
477.6 

72 1.5 
72 1.5 
72 1.5 
72 1.5 
54 1.5 
54 1.5 
54 1.5 
54 1.5 

807.9 

807.9 

Velocity 
(m/s) 

39.481 

42.370 
42.370 
42.370 
19.810 
19.810 

42.370 
42.370 
42.370 
42.370 
19.8 10 
19.8 10 

39.481 
39.481 

47.700 
47.700 
47.700 
47.700 
47.700 

39.48 1 

46.600 
46.600 
46.600 
46.600 
29. 100 
29. 100 
29.100 
29.100 

40.200 
40.200 
40.200 
40.200 
29. 100 
43.400 

43.400 
43.400 
4.500 

7.620 
7.620 

46.600 
46.600 
46.600 
46.600 
29.060 

29.060 
29.060 
29.060 

39.48 1 

39.481 

Diameter 
(m) 

0.098 

0.250 
0.250 
0.250 
0.250 
0.250 

0.250 
0.250 
0.250 
0.250 
0.250 
0.250 

0.102 
0. 115 

0.3 10 
0.310 
0.310 
0.310 
0.310 

0.089 

0.203 
0.203 
0.203 
0.203 
0.305 

0.305 
0.305 
0.305 

0.203 
0.203 
0.203 
0.203 
0.305 

0.356 
0.356 
0.356 
0.305 
0. 102 
0. 102 

0.203 
0.203 
0.203 
0.203 
0.305 
0.305 
0.305 
0.305 

0.090 

0.090 



Regional NOx Point Sources 

E levation E mission Stack Stack 
Source ID UTM Easting UTM Northing (m) Rate (g/s) Height (m) Temp (K) 

** Facility: Basic Energy Services, L.P. - Durham Ranch Pit, Sources: I •• 

SRC37196 463610.70 4848307.70 1522.79 0. 175 

•• Facility: Cosner CBM -Cosner Project, Sources: I ** 

SRC33411 453783. 10 4836357.20 1540.99 0. 178 

•• Facility: WGR Operating LP- Sioux-Jr. Reno Compressor Station, Sources: 13 ** 

SRC4354 7 46 1949.80 4820791.30 1465.43 0.233 
SRC43548 

SRC43550 

SRC4355 1 

SRC43552 

SRC43553 

SRC43554 
SRC43555 

SRC43556 

SRC49109 

SRC49110 

SRC4911 1 

SRC49112 

46 1962.00 
46 1986.40 

46 1872.40 

461859.40 

46 1846.40 

461833.40 

461812.90 

46 1800.90 
461752.90 

46 1764.90 

46 1776.90 

461788.90 

4820791.30 

4820790.10 

4820772.60 

4820772.60 

4820772.60 

4820772.60 

4820776.60 

4820776.60 

4820776.60 

4820776.60 

4820776.60 

4820776.60 

1465.47 

1465.49 

1465.02 

1464.98 
1464.94 

1464.88 

1464.87 

1464.81 

1464.68 

1464.7 1 

1464.75 

1464.78 

0.233 

0.3 19 

0.345 

0.345 

0.253 

0.253 

0.50 1 

0.345 

0.319 

0.319 
0.253 

0.253 
** Facility: WGR Operating, LP- Durango Compressor Station, Sources: 6 •• 

SRC43900 465074.40 48 18949. 10 1481.97 0.345 

SRC4390 1 

SRC43902 

SRC43903 

SRC43904 

SRC43905 

465082.60 

465094.70 

465102.20 

465109.70 

4651 16.90 

48 18947.90 

4818946.00 

48 18944.80 

4818943.90 

4818942.50 

1482.40 

1482.93 

1483.20 

1483.53 

1483.93 

0.345 

0.381 

0.38 1 
0.479 

0.479 

6.57 

7.77 

8.08 

8.03 

10.48 

7.50 

7.50 

7.50 

7.50 

7.50 

7.50 

7.50 

7.50 

7.50 

7.50 

10.00 

10.00 

10.00 

10.00 

10.00 

10.00 
**Facility: Thunder Creek Gas Services, LLC- FB 12-33 Compressor Station, Sources: 5 ** 

SRC47193 454032.00 4839362.00 1596.89 0.177 7.32 

SRC47 194 

SRC47 195 
SRC47 196 

SRC47 197 

454032.20 

453996.90 

453997.20 
454095. 10 

4839376.10 

483936 1.40 

4839375.50 
4839364.30 

1597.45 

1596.29 

1596.46 

1598.02 

0. 177 
0. 177 

0. 177 

0.012 

7.32 
7.32 

7.32 

3.66 
** Facility: Thunder Creek Gas Services, LLC- FB 08-42 Compressor Station, Sources: 5 ** 

SRC47 198 457 164.80 4850033.20 1524.37 0.177 7.32 
SRC47 199 457 164.80 4850019.50 1524.34 0.177 7.32 

SRC47200 

SRC47201 

SRC47202 

457 129.80 

457 129.80 

4572 16.50 

4850033.20 

48500 19.50 

4850023.80 

1523.08 

1522.77 

1525.03 

0. 177 

0. 177 

0.0 12 
**Facility: DCP Midstream, LP- Arbalest Compressor Station, Sources: 7 ** 

SRC498 12 46 1484.40 4821033.20 1471.95 0.288 

SRC4981 3 46 1494.40 4821033.20 1471.62 0.288 

SRC498 14 46 1504.40 4821033.20 1471.33 0.288 

SRC49815 

SRC498 16 

SRC498 17 

SRC498 18 

46 1514.40 

461524.40 

46 1464.40 

46 1474.40 

482 1033.20 

4821033.20 

4821013.20 

482 10 13.20 

1471.20 

1471.02 

1471.53 

1471.34 

0.288 

0.288 

0. 155 

0. 155 

•• Facility: Bowers Oil & Gas, Inc. - CBM #3 Antelope CM, Sources: I ** 
SRC36991 466664.00 4815890.00 1424. 15 0. 101 
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7.32 

7.32 

3.66 

12.19 

12. 19 

12. 19 

12. 19 

12. 19 

12. 19 

12. 19 

7.84 

735. 1 

644.3 

875.4 

875.4 

72 1.5 

721.5 

737.0 

737.0 

737.0 

733.2 

733.2 

729.8 

729.8 

733.2 

733.2 

737.0 

737.0 

733.2 

733.2 

72 1.5 

72 1.5 

8 11 .0 

8 11.0 
8 11.0 

811 .0 

477.8 

8 11.0 

8 11.0 

81 1.0 

8 11.0 

477.8 

909.3 

909.3 

909.3 

909.3 

909.3 

750.9 

750.9 

807.9 

Velocity 
(m/s) 

41.469 

29. 107 

35.910 

35.910 

25.090 

25.090 

27.950 

27.950 

27.950 

30.240 

30.240 

37.540 

37.540 

30.240 

30.240 

27.950 

27.950 

30.240 

30.240 

25.090 

25.090 

33.400 

33.400 
33.400 

33.400 

8.530 

33.400 

33.400 

33.400 

33.400 

8.530 

56.609 

56.609 

56.609 

56.609 

56.609 

20.258 

20.258 

39.48 1 

Diameter 

(m) 

0.222 

0.254 

0.254 

0.254 

0.381 

0.380 

0.510 

0.510 

0.5 10 

0.330 

0.330 

0.350 

0.350 

0.330 

0.330 

0.508 

0.508 

0.330 

0.330 

0.38 1 

0.38 1 

0.203 

0.203 
0.203 

0.203 

0.254 

0.203 

0.203 

0.203 

0.203 

0.254 

0.305 
0.305 

0.305 

0.305 

0.305 

0.305 

0.305 

0.176 



APPENDIX 8 

PM10 Emission Apportioning 



North Coal North Coal 
Area I Area2 

Total North Northwest West Southwest South 
Annual Annual Almual Annual Annual Annual 
PM10 PM10 PM 10 PM10 PM10 PM10 

Emissions Emissions Emissions Emissions Emissions Emissions PM 10 Emissions PM10 Emissions 

Emission Activities (gls) (gls) (gls) (gls) (gls) (gls) (g/s) (gls) 

Coal Removal 1.722 0.458 0.351 0.466 0.210 0.237 0.229 0.229 

OB Removal (TiS) 53.639 13.122 8.202 18.601 7.920 5.794 

OB Removal (dragline) 35.017 8.272 6.368 8.114 5.805 6.458 

Scrapers 1.392 0.370 0.284 0.377 0.170 0.191 

OB Blasting 0.241 0.061 0.044 0.069 0,031 0,035 

Coal Blasting 0.154 0.04 1 0.031 0.042 0.019 0.02 1 0.020 0.020 

OB Haul Roads 27.764 6.804 4.273 9.587 4.086 3.015 

Coal Haul Roads 28.358 7.834 3.852 7.148 4.025 5.498 

Coal Dumping 1.568 0.417 0.320 0.424 0.191 0.216 

Dozers & Loaders on OB 3.495 0.841 0.582 1.079 0.534 0.458 

Dozers & Loaders on Coal 8.238 2.192 1.680 2.228 1.005 1.132 1.096 1.096 

Graders 9. 158 2.338 1.355 2.882 1.332 1.251 

Water Trucks 1.321 0.337 0.195 0.416 0.192 0.180 
Wind Erosion 22.082 6.346 4.128 6.650 1.822 3.135 

Tota l 194.1482 49.4344 3 1.6667 58.0823 27.3429 27.6219 1.3454 1.3454 

Modeling Summary 

North Coal North Coal 
Source Description Area I Area2 

Model Source ID BTNCI BTNC2 
Source Type Area Area 
SW X-Coordinate 474066.1654 476077.8454 
SW Y -Coordinate 4845476.2155 48454 76.2 155 
Angle 0.0000 0.0000 
Area X-Dimension (m) 2011.6800 20 11.6800 
Area Y-Dimension (m) 247.5726 247.5726 

Area (m2
) 498,037 498,037 

Road Width (m) -- --
Road Length (m) -- --
Model Emission Rate1 

2.701 33 1E-06 2.701331£-06 

1. Units are g!s-m2 for area sources. 

Nonh Wind 
North 08 Area Erosion Area 

PM 10 Emissions PM10 Emissions 

(gls) (gls) 

13.122 

8.272 

0.370 

0.061 

6.804 

0.841 

6.346 

29.4703 6.3465 

North Wind 
North OB Area Erosion Area 

BTNOB BTNWE I 
Area Area 

4 74066.1654 474092.4963 
4845049.4955 4843033.8686 

0.0000 0.0000 
4023.3600 4444.0443 

784.4633 2911.6436 

3,156,178 12,939,473 
-- -
-- --

9.337339£-06 4.904745£-07 

PM10 Emission A pportioning 

Year 2018 

Black Thu nder Mine 

Northwest Coal Northwest Coal Northwest OB 
Area I Area 2 Area 

PM10 Emissions PM10 Emissions PM 10 Emissions 

(gls) (g/s) (gls) 

0.176 0.176 

8.202 

6.368 

0 .284 

0.044 

0.016 0.016 

4.273 

0.582 

0.840 0.840 

1.0311 1.0311 19.7533 

Northwest Coal Northwest Coal Northwest OB 
Area I Area2 Area 

BTNWCI BTNWC2 BTNWOB 

Area Area Area 
47 1222.3814 472654.5941 471222.3814 

4843450.8195 4843450.8195 4842902.1795 

0.0000 0.0000 0.0000 
1432.2 127 1432.2127 2864.4254 
274.3200 274.3200 1097.2800 

392,885 392,885 3,143,077 

-- -- --
-- -- --

2.624554£-06 2.624554E-06 6.284697E-06 

Appendix 8 

Nonhwest Northwest 
Wind Erosion Wind Erosion West Coal Area West Coal Area West Coal Area West Coal Area West Coal Area West Coal Area WestOBArea West OB Area West Wind 

Area I Area 2 I 2 3 4 5 6 I 2 Erosion Area 

PM10 Emissions PM 10 Emissions PM10 Emissions PM 10 Emissions PM10 Emissions PM 10 Emissions PM10 Emissions PM 10 Emissions PM10 Emissions PM 10 Emissions PM10 Emissions 

(gls) (gls) (g!s) (gls) (g!s) (g/s) (g!s) (gls) (g!s) (g!s) (gls) 

0.102 0.141 0.141 0.027 0.027 0 .027 

0.089 18.513 

0.039 8.075 

0.002 0.375 

0.000 0.068 

0.009 0.013 0.013 0.002 0.002 0.002 

0.046 9.541 

0.005 1.074 

0.486 0.675 0.675 0.131 0.131 0.131 

0.503 3.625 6.650 

0.5031 3.6253 0.5970 0.8290 0.8290 0.1603 0.1603 0.1603 0.1808 37.6459 6.6502 

Northwest Northwest 
Wind Erosion Wind Erosion West Coal Area West Coal Area West Coal Area We•t Coal Area West Coal Area West Coal Area West OB Area West OB Area West Wind 

Area I Area 2 I 2 3 4 5 6 I 2 Erosion Area 

BTNWWEI BTNWWE2 BTWCI BTWC2 BTWC3 BTWC4 BTWC5 BTWC6 BTWOB I BTWOB2 BTWWE 

Area Area Area Area Area Area Area Area Area Area Area 

4 72482.24 52 4 70984.3417 471946.2814 472156.5934 472156.5934 4721 56.5934 472156.5934 4 72156.5934 471806.0734 4 71946.2814 471081.7014 

4844208.7214 484 1830.5817 4840232.1315 4839134.8515 483803 7.5715 4837 129.8366 4836598.7124 4836067.5882 4840597.8915 4835846.0595 4835844.8170 

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

1610.25 11 3108.1546 280.4160 175.5435 175.5435 70. 1040 70. 1040 70.1040 140.2080 77 1.1440 2763.7604 

636.9998 2378.1396 494.6523 1097.2800 1097.2800 53 1.124 1 531.1242 531.1242 128.8923 4880.7243 4906.0219 

1,025,730 7,391 ,626 138,708 192,620 192,620 37,234 37,234 37,234 18,072 3,763,741 13,559,069 

-- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- --

4.904628E-07 4.904628£-07 4.303894£-06 4.303894£-06 4.303894E-06 4.303894E-06 4.303894E-06 4.303894E-06 1.000226E-05 1.000226E-05 4.904625£-07 



Southwest North Haul North Haul Northwest Haul 
Southwest Coal Southwest OB Wind Erosion South Coal South Wind South Wind Road I to Road 2 to Road to 6· 

Area Area Area Area South OB Area Erosion Area I Erosion Area 2 Circuit 4 Dwnp Circuit 3 Dump North Dump 

PM 10 Emissions PM 10 Emissions PM 10 Emissions PM10 Emissions PM10 Emissions PM 10 Emissions PM 10 Emissions PM 10 Emissions PM 10 Emissions PM 10 Emissions 
(gls) (gls) (gls) (gls) (gls) (gls} (gls) (gls) (gls) (gls) 

0.2 10 0.237 

7.920 5.794 

5.805 6.458 
0.170 0.191 
0.031 0.035 

0.019 0.02 1 
4.086 3.015 

5.883 1.952 3.852 

0.534 0.458 
1.005 1.132 

1.756 0.583 1.355 

0.253 0.084 0. 195 
1.822 1.957 1.179 

1.2344 18.5462 1.8221 1.3900 15.9515 1.9566 1.1 785 7.8915 2.6182 5.4030 

Southwest Nortlt Haul North Haul Nonhwest Haul 
Southwest Coal Southwest OB Wind Erosion South Coal South Wind South Wind Road I to Road 2 to Road to6· 

Area Area Area Area South OB Area Erosion Area I Erosion Area 2 Circuit 4 Dump Circuit 3 Dump NonhDwnp 
BTSWC BTSWOB BTSWWE BTSC BTSOB BTSWE I BTSWE2 BNRI 1-20 BNR2 1-40 BNWR 1-12 

Area Area Area Area Area Area Area Areas Areas Areas 
4 72668.6574 472380.6229 47 1848.9894 472899.8482 472534.0882 472 111.1 638 474904.8014 .. .. 
4834282.4355 4834282.4355 4834282.4355 4832854.4303 4832854.4303 4832854.4303 48323 12.7556 - .. --

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 - .. 
304.7999 1080.5145 2377.8739 365.7600 1524.4827 2793.6376 1219.9481 - --
1562.3814 1562.3814 1562.3814 1428.0053 1428.0053 1428.0053 1969.6799 -- --
476,2 14 1,688,176 3,7 15, 146 522,307 2. 176,969 3,989,329 2,402.907 137.267 258,068 85,812 .. -- -- -- - -- -- 30 30 30 

- - - - - 4,576 8,602 2,860 
2.592133E-06 1.098592E-05 4.904485E-07 2.661349E-06 7.327377E-06 4.904636E-07 4.904636E-07 5.749033E-05 1.0 14535E-05 6.296249E-05 

PM10 Emission Apportioning 
Year 201 8 

Black Thunder Mine 

West Haul West Haul West Haul West Haul 
Road I to 5· Road 2 to Road 3 to 5· Road 4 to 
West Dwnp Ptimary Dump West Dw11p Primary Dump 

PM 10 Emissions PM 10 Emissions PM 10 Emissions PM10 Emissions 
(gls) (gls) (g/s) (gls) 

3.828 2.064 0 .831 0.425 

1.543 0.832 0.335 0. 171 

0.223 0.120 0.048 O.D25 

5.5940 3.0159 1.2144 0.6211 

West Haul West Haul West Haul West Haul 
Road I to 5· Road 2 to Road 3 to 5- Road 4 to 
West Dump Primary Dump West Dump Primary Dump 

BWRI 1-23 BWR2 1-44 BWR3 1-25 BWR4 1-43 
Areas Areas Areas Areas 

.. .. -- --
-- -- - --

-
-- --

·- -- -- .. 
147,895 239,206 146,380 224,605 

30 30 30 30 
4.930 7,974 4,879 7,487 

3. 782417E-05 1.260806E-05 8.2964 15E-06 2.765472E-06 
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Southwest Haul Southwest Haul South Haul 
Road 1 to Road 2 to Near Road I to Near 

Primary Dump Pit Dwnp Pit Dump 

PM 10 Emissions PM10 Emissions PM 10 Emissions 

(gls) (gls) (g/s) 

0.505 3.520 4.707 

0. 167 1.165 1.071 

0.024 0.168 0.154 

0.6965 4.8523 5.9330 

Southwest Haul Southwest Haul South Haul 
Road I to Road 2 to Near Road I to Near 

Primary Dump Pit Dwnp Pit Dump 

BSWRI 1-44 BSWR2 1· 25 BSRI 1·37 
Areas Areas Areas 

-- -- .. 
-- - --
- .. 

.. --
236,23 1 182.852 228,850 

30 30 30 
7,874 6,095 7,628 

2.948518E-06 2.653666E-05 2.592520E-05 

South Haul 
Road 2 to Circuit 4 T mck Circuit 3 Tmck 6-Nonh Tmck 5· West Tmck Primary Tmck Near Pit Tmck 

Primary Dump Dump Dump Dump Dump Dump Dump 

PM 10 Emissions PM10 Emissions PM10 Emissions PM10 Emissions PM10 Emissions PM 10 Emissions PM 10 Emissions 

(gls) (gls) (gls) (gls) (gls) (gls) (gls) 

0.791 

0.355 0.063 0.320 0.318 0 .147 0.366 

0.180 

0.026 

0.9967 0.3546 0.0626 0.3197 0.318 1 0.1467 0.3662 

South Haul 
Road 2 to Circuit 4 Tntck Circuit 3 Tmck 6-Nonh Tmck 5-West Tntck Primary Tmck Near Pit Tmck 

Primary Dump Dump Dump Dwnp Dmnp Dwnp Dump 

BSR2 1·59 BT4TD BT3TD BTGTD OTSTD BTPTD BTNPTD 
Areas Area Area Area Area Area Area 

-- 479767.5031 481152.9307 473886.8930 475758.6691 476805.4664 478800.6291 
-- 4843 113.2555 4839749.3099 4840858.8153 4837546.3517 4838572.6800 4835563.73 17 

- 0.0000 0 .0000 0.0000 0.0000 0.0000 0.0000 
-· 50.0000 50.0000 50.0000 50.0000 50.0000 50.0000 

50.0000 50.0000 50.0000 50.0000 50.0000 50.0000 

346,007 2,500 2,500 2,500 2,500 2,500 2,500 
30 - -- -- - -- --

11.534 - - -- -- -- -
2.880577E-06 1.418405E-04 2.503068E-05 1.278977E-04 1.272488E-04 5.869239E-05 1.464850E-04 



North Wind 
Erosion Area 

Total North Northwest West Southwest South H-way/Piant Section 16 
Annual Annual Annual Annual Annual Annual Annual Annual 
PM10 PM 10 PM IO PM10 PM 10 PM10 PM 10 PM10 

Emissions Emissions Emissions Emissions Emissions Emissions Emissions Emissions PM 10 Emissions 

Emission Activities (g/s) (g.ls) (g/s) (gls) (g.ls) (g.ls) (gls) (gls) (gls) 

Coal Removal 1.722 0.000 0.4 19 0 .604 0.229 0.368 0.000 0. 102 

OB Removal (TIS) 63. 125 0.000 7.229 2 1.337 7.78 1 13.557 0.000 13.221 

OB Removal (dragline) 34.832 0.000 I I .497 13.587 0 .000 9.747 0.000 0.000 

Scrapers 1.392 0.000 0.339 0 .488 0.185 0.298 0.000 0.083 

OB Blasting 0.256 0.000 0.052 0 .090 0 .020 0.063 0.000 0.032 

Coal Blasting 0.154 0.000 0.037 0.054 0.020 0.033 0.000 0.009 

OB Haul Roads 32.755 0.000 3.821 11.078 4 .043 7.034 0 .000 6.779 

Coal Haul Roads 34.460 0.000 6.535 10.890 5.278 11.186 0.000 0.571 

Coal Dumping 1.568 0.000 0 .381 0.550 0.208 0.335 0 .000 0.093 

Dozers & Loaders on 0 B 3.753 0.000 0.587 1.280 0 .376 0.876 0 .000 0.634 

Dozers & Loaders on Coal 8.238 0.000 2.004 2.888 1.095 1.761 0 .000 0.490 

Graders 11.023 0.000 1.56 1 3.645 1.473 2.782 0 .000 1.563 

Water Trucks 1.590 0.000 0.225 0.526 0.2 12 0.401 0.000 0.225 

Wind Erosion 25.093 4.277 5. 10 1 7.709 2.530 3.629 0.281 1.565 4.277 

Total 219.9600 4.2772 39.7886 74.7250 23.4494 52.0699 0.2814 25.3684 4.2772 

Modeling Summary· 

North Wind 
Source Description Erosion Area 

Model Source ID BTNWE I 
Source Type Area 
SW X-Coordinate 474092.4963 
SW Y -Coordinate 4843983.2285 
Angle 0.0000 
Area X-Dimension (m) 4444.0443 
Area Y-Dimension (m) 1962.2837 

Area (m
2
) 8,720,476 

Road Width (m) --
Road Length (m) -
Model Emission Rate' 4.904780E-07 

I. Units are gls-m2 for area sources. 

Northwest Coal Northwest OB 
Area Area 

PM 10 Emissions PM10 Emissions 
(gls) (gls) 

0.419 

7.229 

11.497 

0.339 

0.052 

0.037 

3.82 1 

0.587 

2.004 

2.4598 23.5247 

Northwest Coal Northwest OB 
Area Area 

BTNWC BTNWOB 

Area Area 
4 724 70.2420 472468.7580 
4845 165.3 195 4844273.7795 

0.0000 0.0000 
1595.9233 1597.4073 

411.4800 1550.3141 

656,691 2,476,483 

-- --
-- --

3.745723E-06 9.499247E-06 

PM10 Emission Apportioning 

Year 2023 
Black Thunder Mine 

Northwest Northwest 
Wind Erosion Wind Erosion West Coal Area 

Area I Area 2 I 

PM 10 Emissions PM 10 Emissions PM 10 Emissions 

(gls) (gls) (gls) 

0.01 5 

0.001 

0.073 

1.510 3.592 

1.5098 3.5917 0.0893 

Northwest Northwest 
Wind Erosion Wind Erosion West Coal Area 

Area I Area 2 1 

BT NWWEI BTNWWE2 BTWC I 

Area Area Area 

472320.1286 470984.341 7 47125 1.8272 

4844208.7214 484 1852.6729 4840597.89 15 

0.0000 0.0000 0.0000 
1772.3677 3108.1546 133.6222 

1736.7908 2356.0484 128.8923 

3,078,232 7,322,963 17,223 

-- -- --
-- -- --

4.904641 E-07 4.904641 E-07 5. 183818E-06 
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Southwest 

West Coal Area West Coal Area West Coal Area West Coal Area West OB Area West OB Area West OB Area West Wind Southwest Coal Southwest OB Wind Erosion 

2 3 4 5 I 2 3 Erosion Area Area Area Area 

PM 10 Emissions PM 10 Emissions PM 10 Emissions PM 10 Emissions PM 10 Emissions PM 10 Emissions PM 10 Emissions PM 10 Emissions PM 10 Emissions PM 10 Emissions PM 10 Emissions 

(gls) (gls) (g/s) (gls) (gls) (g/s) (gls) (gls) (gls) (gls) (gls) 

0. 158 0. 158 0.159 0.11 3 0.229 

0.513 10.565 10.259 7.781 

0.327 6.728 6.533 0.000 

0.012 0 .242 0.235 0.185 

0.002 0 .045 0.043 0.020 

0.014 0.014 0 .01 4 0.010 0.020 

0.266 5.485 5.327 4.043 

0.03 1 0.634 0.6 15 0.376 

0.758 0.758 0.759 0.540 1.095 

7.709 2.530 

0.9304 0.9304 0.9323 0.6627 1.1505 23.6980 23.01 19 7.7092 1.3446 12.4041 2.5297 

Southwest 

West Coal Area West Coal Area West Coal Area West Coal Area West OB Area West OB Area West OB Area West Wind Southwest Coal Southwest OB Wind Erosion 

2 3 4 5 1 2 3 Erosion Area Area Area Area 

BTWC2 BT WC3 BTWC4 BTWC5 OTWOB I BTWOB2 BTW0B3 BTWWE BTSWC BTSWOB BTSWWE 

Area Area Area Area Area Area Area Area Area Area Area 

471385.4494 471385.4494 47 1455.5534 47 1385.4494 47 11 31.3700 47125 1.8272 471248.2777 470937.0160 47 1632.3374 47 1388. 1926 470937.0 160 

48393 17.7315 4838037.5715 4836754.8512 4835843.0 115 4840597.89 15 4838037.5715 4835843.0 I 15 4835844.8 170 4834282.4355 4834282.4355 4834282.4355 

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

140.2080 140.2080 140.2080 140.2080 534.4954 554.2462 627.8996 3203.8469 182.8800 853 .7448 3301.3075 

1280.1600 1280.1600 1282.7203 911.8397 128.8923 2560.3200 2 194.5600 4906.0219 1560.5760 1560.5760 1562.3814 

179,489 179,489 179,848 127,847 68,892 1,419,048 1,377,963 15,7 18, 143 285,398 1,332,334 5, 157,90 1 

-- -- -- -- -- -- -- - -- -- --
-- -- -- -- -- -- -- -- -- -- --

5.1 83818E-06 5. 183818E-06 5.183818E-06 5. 183818E-06 I .669996E-05 1.669996E-05 1.669996E-05 4.904635E-07 4.7 11328E-06 9.3 10020E-06 4.904545E-07 



H-way/Piant 
South Coal South Wind South Wind Wind Erosion Section 16 Coal Section 16 Coal 

Area South OB Area Erosion Area I Erosion Area 2 Area Area I Area 2 

PM 10 Emissions PM 10 Emissions PM10 Emissions PM 10 Emissions PM 10 Emissions PM 10 Emissions PM10 Emissions 
(g!s) (g!s) (g!s) (g!s) (g!s) (g!s) (g!s) 

0.368 0.051 0.051 

13.557 

9.747 

0.298 

0.063 

0.033 0.005 0 .005 

7.034 

0.876 

1.761 0.245 0.245 

2 .779 0.850 0.281 

2.1619 31.5744 2.7790 0.8504 0.2814 0.3009 0.3009 

li-way/Piant 
South Coal South Wind South Wind Wind Erosion Section 16 Coal Section 16 Coal 

Area South OB Area Erosion Area I Erosion Area 2 Area Area I Area 2 

BTSC BTSOB BTSWEI BTSWE2 BTHPWE OTI 6C I OTI6C2 
Area Area Area Area Area Area Area 

471082.0978 471082.0978 470937.0160 474904.8014 477155.0138 469133.5 104 4691 33.5104 
4832856.7922 4832856.7922 4832854.4303 4832312.7556 4838685. 1296 4838307.0047 4837750.0529 

0.0000 0.0000 0.0000 0.0000 25.9513 0.0000 0 .0000 
352.0 196 1086.2304 3967.7853 880.3060 1828.6965 95.5951 95.5951 
1425.6434 1425.6434 1428.0053 1969.6799 3 13.8107 556.95 18 556.9518 

50 1,854 1,548,577 5,666,018 1.733.921 573,865 53,242 53,242 
-- -- -- -- -- -- --
-- -- -- -- -- --

4.307848E-06 2.038928E-05 4.904645E-07 4.904645E-07 4.904007E-07 5.65 11 79E-06 5.65 11 79E·06 

Section 16 Nonhwest Haul 
Section 16 OB Wind Erosion Road to 6-

Area Area Nonh Dump 

PM 10 Emissions PM 10 Emissions PM10 Emissions 

(g!s) (g/s) (g/s) 

13.22 1 

0.000 

0.083 

0.032 

6.779 

6.535 

0.634 

1.561 

0.225 

1.565 

20.7487 1.5648 8.3213 

Section 16 Nonhwcst liaul 
Section 16 OB Wind Erosion Road to 6· 

Area Area Nonh Dump 

OT I60B BTI6WE BNWR 1-18 

Area Area Areas 
469004.8247 46808 7.51 08 

4837750.0529 4837711.1436 

0 .0000 0.0000 
224.2808 1879.6 145 --
1624.0140 1697.5049 --
364,235 3, 190,655 141, 179 

- -- 30 

-- 4,706 

5.696505E-05 4 .904470E-07 5.894 145E-05 

PM10 Emission Apportioning 

Year 2023 
Black Thunder Mine 

West Haul West Haul West liaul West liaul 

Road I to 5- Road 2 to Road 3 to 5- Road 4 to 

West Dump Primary Dump West Dump Primary Dump 

PM 10 Emlssions PM 10 Emissions PM 10 Emissions PM 10 Emissions 

(g!s) (g!s) (g!s) (g!s) 

3.965 2.026 3.293 1.607 

1.327 0.678 1.102 0.538 

0. 191 0.098 0.159 0,078 

5.4826 2.8019 4.5536 2.2223 

West Haul West Haul West Haul West Haul 

Road I to 5- Road 2 to Road 3 to 5- Road 4 to 

West Dump Primary Dump West Dump Primary Dump 

BWRI 1-26 BWR2 1-47 BWR3 1-27 BWR4 1-45 

Areas Areas Areas Areas 

--
-

-- -- - -
171,264 262,576 168,561 246,786 

30 30 30 30 
5,709 8,753 5,619 8,226 

3.20 1270E-05 1.067090E-05 2.701490E-05 9.004965E-06 

Appendix 8 

Southwest liaul Southwest liaul South liaul South liaul Section 16 liaul 

Road I to Road 2 to Near Road I to Near Road 2 to Road to West 6-Nonh Truck 5-West Truck Primary Truck Near Pit Truck West Hilight 

Primary Dump Pit Dump Pit Dump Primary Dump Hilight Dump Dump Dump Dump Dump Truck Dump 

PM 10 Emissions PM10 Emissions PM 10 Emissions PM 10 Emissions PM 10 Emissions PM10 Emissions PM 10 Emissions PM 10 Emissions PM 10 Emissions PM 10 Emissions 

(g!s) (g!s) (g!s) (g!s) (g!s) (g!s) (g!s) (g!s) (g!s) (g!s) 

0.642 4.635 9.668 1.519 0.571 

0.381 0.4 12 0. 192 0.489 0.093 

0. 179 1.293 2.404 0.378 1.563 

0.026 0. 186 0.347 0.054 0.225 

0.8475 6.1150 12.4183 1.9507 2.3599 0.3814 0.4122 0.1918 0.4893 0.0933 

Southwest Haul Southwest Haul South Haul South Haul Section 16 Haul 

Road I to Road 2 to Ncar Road I to Near Road 2 to Road to West 6-North Truck 5-West Truck Primary Truck Near Pit Truck West liilight 

Primary Dump Pit Dump Pit Dump l'rimary Dump Hilight Dump Dump Dump Dump Dump Truck Dump 

BSWRI 1-48 BSWR2 1-29 BSRI 1-43 BSR2 1-65 BI 6R 1-10 BT6TD BT5TD BTPTD BTNPTD BTI 6TD 

Areas Areas Areas Areas Areas Area Area Area Area Area 

- - -- - - 473886.8930 475758.6691 476805.4664 4 78800.629 I 470784.3774 

- - - - - 4840858.8153 4837546.351 7 48385n.6800 4835563.7317 4839527.4275 

-- -- -- 0.0000 0.0000 0.0000 0.0000 0.0000 

-- -- 50.0000 50.0000 50.0000 50.0000 50.0000 

-- -- -- -- 50 .0000 50.0000 50.0000 50.0000 50.0000 

269,148 2 15,769 283,136 400,293 76,887 2,500 2,500 2,500 2,500 2,500 

30 30 30 30 30 -- -· -- -- --
8.972 7,192 9,438 13,343 2,563 -- -- -- -- --

3 .148959E-06 2.834063E-05 4.385978E-05 4.873309E-06 3.069277E-05 1.525488E-04 1.648970E-04 7.67 12 10E-05 1.957180E-04 3. 73 1939E-05 



West Coal Area West Coal Area West Coal Area 
I 2 3 

Total West 

Annual Annual East Annual 
PM 10 PM 10 PM 10 

Emissions Emissions Emissions PM 10 Emissions PM 10 Emissions PM 10 Emissions 

Emission Activities (gls) (gls) (gls) (gls) (gls) (gls) 

Coal Removal 0.362 0.181 0.181 0.057 0.062 0.062 

OB Removal (T/S) 5.657 5.330 0.327 

OB Removal (dragline) 5.302 3.2 15 2.087 

Scrapers 0.463 0.23 1 0.231 

OB Blasting 0.058 0.054 0.004 

Coal Blasting 0.030 0.0 15 0.015 0.005 0.005 0.005 

OB Haul Roads 0.923 0.852 0.070 

Coal Haul Roads 3.776 1.332 2.444 

Coal Dumping 0.330 0. 165 0. 165 

Dozers on OB 0.358 0.254 0. 104 

Dozers on Reclamation 0.092 0.087 0.005 

Dozers & Loaders on Coal 1.240 0.620 0.620 0. 197 0.212 0.212 

Graders on Coal Roads 0.783 0.391 0.391 

Graders on OB Roads 0.522 0.261 0.261 

Water Trucks 0. 108 0.057 0.05 1 
Wind Erosion 9.768 4.884 4.884 

Tota l 29.7719 17.92ll4 11.li4J5 0.25llll 0.2787 0.2787 

Modeling Summary· 

West Coal Area West Coal Area West Coal Area 

Source Description I 2 3 

Model Source 1D SCWC1 SCWC2 SCWC3 
Source Type Area Area Area 
SW X-Coordinate 473728.727 1 477540.6394 477540.6394 
SW Y-Coordinate 4831678.2607 4829264.7048 4828026.0468 
Angle 0.0000 0.0000 0.0000 
Area X-Dimension (m) 20 1. 1680 205.6688 205.6688 
Area Y-Dimension (m) 1175.80 17 1238.6580 1238.6580 

Area (m2
) 236,534 254,753 254,753 

Road Width (m) -- -- --
Road Segment Length ( m) -- -- --
Model Emission Rate' 1.094 107E-06 1.094107E-06 1.094 1 07E-06 

1. Units are gls-m2 for area sources. 

West OB Area West OB Area 
I 2 

PM 10 Emissions PM 10 Emissions 

(gls) (gls) 

1.702 3.628 

1.026 2. 188 

0.074 0. 157 

0.017 0.037 

0.272 0.580 

0.08 1 0. 173 

0.028 0.059 

0.083 0.1 78 

3.2835 6.9997 

West OB Area West OB Area 
I 2 

SCWOBI SCWOB2 
Area Area 

4 73527.5591 4 77339.4664 

4831678.2607 4828023.4825 

0.0000 0.0000 
871.7280 876.2596 

11 75.8017 2493.5963 

1,024,979 2, 185,038 

-- --
-- --

3.203457E-06 3.203457£-06 

PM10 Emission Apportioning 

Year 2018 
School Creek Mine 

West Wind West Wind 
Erosion Area I Erosion Area 2 East Coal Area 

PM 10 Emissions PM 10 Emissions PM 10 Emissions 

(gls) (gls) (gls) 

0. 181 

0.015 

0.620 

1.290 3.594 

1.2898 3.5943 0.8162 

West Wind West Wind 
Erosion Area I Erosion Area 2 East Coal Area 

SCWWE I SCWWE2 SCEC 
Area Area Area 

4 73072.7882 477045.8675 482040.7604 

48311 16.8599 4827524.520 I 4827 111.2372 

00000 0.0000 0.0000 
1832.0132 2873.8 153 2294.8259 

1737.5704 3086.8867 370.7482 

3, 183,252 8,871 , 142 850,803 

-- -- --
-- -- --

4.051705£-07 4.05 1705£-07 9.593858£-07 

Appendix 8 

West Haul West Haul East Haul 

East Wind East Wind East Wind Road I to Truck Road 2 to Truck Road to 

East OB Area I East OB Area 2 Erosion Area I Erosion Area 2 Erosion Area 3 Dump2 Dump ! Truck Dump I Truck Dump I Truck Dump 2 

PM 10 Emissions PM 10 Emissions PM 10 Emissions PM 10 Emissions PM 10 Emissions PM 10 Emissions PM 10 Emissions PM10 Emissions PM 10 Emissions PM 10 Emissions 

(gls) (gls) (gls) (g/s) (gls) (gls) (gls) (gls) (gls) (gls) 

0.095 0.232 

0.606 1.482 

0.067 0. 164 

0.00 1 0.003 

0.020 0.050 

0. 190 1.142 2.444 

0.278 0.052 

0.030 0.074 

0.002 0.004 

0.056 0.336 0.391 

0.076 0. 185 

0.008 0.049 0.051 

0.77 1 1.261 2.852 

0.8971 2.1940 0 .7712 1.2609 2.8520 0.2534 1.5265 2.8870 0.2778 0.0523 

West Haul West Haul East Haul 

East Wind East Wind East Wind Road I to Truck Road 2 to Truck Road to 

East OB Area 1 East OB Area 2 Erosion Area I Erosion Area 2 Erosion Area 3 Dump 2 Dump! Truck Dump I Truck Dump I Truck Dump 2 

SCEOB1 SCEOB2 SCEWE I SCEWE2 SCEWE3 SCWRI 1-4 SCWR2 1-1 3 SCER 1-1 9 SCTD1 SCTD2 

Area Area Area Area Area Areas Areas Areas Area Area 

482039.2702 482039.2702 480 126.9426 481440.8799 482643 .0616 -- -- -- 480133.0000 4 74903.0000 

482768 1.4254 4826775.9410 48270 15.8475 4825875.774 7 4825146.4163 -- -- -- 4829440.0000 4831920.0000 

0.0000 0.0000 0.0000 0.0000 0.0000 -- -- -- 0.0000 0.0000 

1671.0067 2296.3161 1313.9373 1202.18 17 2 121.4932 -- -- -- 50.0000 50.0000 

508.7752 905.4844 1448.5545 2588.6273 33 17.9857 -- -- -- 50.0000 50.0000 

850, 167 2,079,278 I ,903,310 3, 11 2,000 7,039,084 31,735 88,766 120,909 2,500 2,500 

-- -- - -- -- 30 30 30 -- --
-- -- -- -- -- 1,058 2,959 4,030 -- --

1.05518 1 E-06 1.05518 1 E-06 4.051705£-07 4.05 1705E-07 4.05 1705£-07 7.983549E-06 1.7 1970 I E-05 2.387750E-05 1 11 1 091 E-04 2.093 !96E-05 



West Coal Area West Coal Area West Coal Area West OB Area 
I 2 3 I 

Total West 
Annual Annual East Annual 
PM10 PM1o PM10 

Emissions Emissions Emissions PMu1 Emissions PM 10 Emissions PM10 Emissions PM10 Emissions 

Emission Activities (g/s) (g/s) (g/s) (g/s) (g/s) (g/s) (g/s) 

Coal Removal 0.362 0.181 0.181 0.082 O.oJ8 0.061 

OB Removal (T/S) 7002 5522 1.480 0.435 
OB Removal (dragline) 5.124 2.438 2.686 0.192 

Scrapers 0.463 0.231 0.231 0.0 18 

OB Blasting 0.071 0.055 0.016 0.004 

Coal Blasting 0.030 0.015 0.01 5 0.007 0.003 0.005 

OB Haul Roads 1.528 1.088 0.440 0.086 

Coal Haul Roads 5.441 1.818 3.623 

Coal Dumping 0.330 0.165 0. 165 

Dozers on OB 0.372 0.229 0. 143 0.0 18 

Dozers on Reclamation 0.099 0078 0.021 0.006 

Dozers & Loaders on Coal 1.240 0.620 0.620 0.280 0.131 0.208 

Graders on Coal Roads 0.908 0.454 0.454 

Graders on OB Roads 0.605 0.303 0.303 0.024 

Water Trucks 0.125 0 058 0.068 

Wind Erosion 8.919 4.459 4.459 

Total 32.6188 17.7133 14.9055 0.3691 0.1730 0.2742 0.7828 

Modeling Summary 

West Coal Area West Coal Area West Coal Area West OB Area 
Source Description I 2 3 I 

Model Source ID SCWC J SCWC2 SCWC3 SCWOBI 
Source Type Area Area Area Area 
SW X-Coordinate 475155 1789 4 76 797.3366 476350.4378 473222.6123 
SW Y -Coordinate 483141 7. 1968 4831501.7936 4830066.63 I 3 4831670.1451 
Angle 0.0000 0 0000 0.0000 0.0000 
Area X-Dimcnsion (m) 1642.1577 1233.9089 332.6904 I 70.8348 
Area Y-Dimension (m) 229.6378 143.2393 842.2422 I 184.7445 

Area (m2
) 377,101 176,744 280,206 202,396 

Road Width (m) -- -- -- --
Road Segment Length (m) -- -- -- -
Model Emission Rate

1 
9.786539E-07 9. 786539E-07 9. 786539£-07 3.867658£-06 

I. Units are gts.m2 for area sources. 

West OB Area WestOB Area West OB Area 
2 3 4 

PM10 Emissions PM10 Emissions PMHt Emissions 
(g/s) (g/s) (g/s) 

1.621 0.765 0.765 
0.716 0.338 0.338 

0068 0.032 0032 

0.016 0.008 0.008 

0.3 19 0.151 0.15 1 

0.067 0032 0.032 

0.023 0.01 I 0.01 I 

0.089 0.042 0.042 

2.9197 1.3772 1.3772 

WestOB Area West OB Area West OB Area 
2 3 4 

SCWOB2 SCWOB3 SCWOB4 

Area Area Area 
473222.6123 4750714083 476551.4459 
483 I 261 83 10 483 I 4 I 7. 1968 4831417.1968 

0.0000 0.0000 0.0000 
1848.7959 1480.0376 1480.0376 
408.3 141 2405827 2405827 

754,889 356,071 356,071 

-- -- --
-- -- --

3.867658E-06 3.867658E-06 3.867658E-06 

PM10 Emission Apportioning 

Year 2023 
School Creek Mine 

WestOB Area West Wind West Wind 
5 Erosion Area I Erosion Area 2 

PM10 Emissions PM10 Emisslons PM10 Emissions 

(g/s) (g/s) (g/s) 

1.936 

0.855 

0.081 

0.0 19 

0.382 

0.080 

0.027 

0.1 06 

2.091 2368 

3.4865 2.0912 2.3681 

WestOBArea West Wind West Wind 
5 Erosion Area I Erosion Area 2 

SCWOB5 SCWWEI SCWWE2 

Area Area Area 
476082. I 856 473072.7882 474904 8014 
4830066.63 I 3 4830037.2297 4830037.2297 

0.0000 0.0000 0.0000 
1070.3098 1832.0132 34 19.3031 
842.2422 28 17 2006 1709.3155 

901,460 5, 161 ,149 5,844,668 

-- - --
-- - --

3.867658E-06 4.05 175 I E-07 4.05175 I E-07 

Appendix 8 

West Haul West Haul East Haul 

East Coal Area East Coal Area East Coal Area East Wind East Wind Road I to Truck Road 2 to Truck Road to 

I 2 3 East OB Area I East OB Area 2 Erosion Area 1 Erosion Area 2 Dump 2 Dump ) Truck Dump 3 Truck Dump2 Truck Dump 3 

PM 10 Emissions PM10 Emissions PM 10 Emissions PM10 Emissions PM1o Emissions PM10 Emissions PM10 Emissions PM10 Emissions PM10 Emissions PM 10 Emissions PM10 Emissions PM 10 Emissions 

(g/s) (g/s) (g/s) (g/s) (gls) (gls) (gls) (gls) (gls) (gls) (gls) (gls) 

0.053 0.053 O.o75 
1.212 0.269 

2. 199 0.487 

0.189 0.042 

0.0 13 0.003 

0.004 0.004 0.006 

0.360 0.080 
0.806 1.01 2 3.623 

0. 11 0 0.221 

0.117 0.026 

0.017 0.004 

0.18 1 0.181 0.258 
0.201 0253 0.454 

0.248 0.055 
0.026 0.032 0.068 

4.115 0.344 

0.2382 0.2382 0.3398 4.3553 0.9655 4.1149 0.3444 1.0326 1.2968 4. 1442 0.1096 0.2205 

West Haul West Haul East Haul 

East Coal Area East Coal Area East Coal Area EastWmd East Wind Road I to Truck Road 2 to Truck Road to 

I 2 3 East 0 B Area I East OB Area 2 Erosion Area I Erosion Area 2 Dump2 Dump3 Truck DumpJ Truck Dump 2 Truck Dump 3 

SCECI SCEC2 SCECJ SCEOBJ SCEOB2 SCEWEJ SCEWE2 SCWR J 1-8 SCWR2 1-14 SCER 1-28 SCTD2 SCTD3 

Area Area Area Area Area Area Area Areas Areas Areas Area Area 

481236.1 916 482413.9994 483591 8071 481236.1916 484440.2793 48 I 135.3956 484764.5548 -- 474903.0000 4 79954.6692 

4825697.9332 4825697.9332 4825654.9574 4825456.5332 4825456.5332 4825050.3287 4825050.3287 - -- -- 483 I 920.0000 4828970.8280 

0.0000 00000 0.0000 0.0000 0.0000 0.0000 0.0000 -- -- 0.0000 0.0000 

I I 77.8078 1177.8078 1877.1276 3204 0877 1028.6554 3629.1591 749.5793 -- -- -- 50.0000 50.0000 

2 14.6290 214.6290 192. 1276 932.2825 643.7441 2798.4 100 1133.8912 -- -- 50.0000 50.0000 

252,792 252,792 360,648 2,987,1 I 5 662, 191 10,155,875 849,941 45,270 I 12,370 177,092 2,500 2,500 

-- - - -- -- -- 30 30 30 --
-- -- -- -- -- -- - 1,509 3,746 5,903 -- --

9.422977£-07 9.422977E-07 9.422977E-07 L458026E-06 1.458026E-06 4.05 I 75 I E-07 4 051751 E-07 2.28 I 002E-05 1.1 54022E-05 2.340 I 26E-05 4.384045E-05 8.820065E-05 



West Coal Area West Coal Area West Coal Area 
I 2 3 

Total North 
Annual West Annual Annual East Annual 
PM10 PMIO PM10 PM10 

Emissions Emissions Emissions Emissions PM 10 Emissions PM 10 Emissions PM 10 Emissions 

Emission Activities (gls) (gls) (gls) (g/s) (gls) (gls) (gls) 

Coal Removal 1.269 0.355 0.406 0.507 0.120 0. 117 0.1 17 

OB Removal (TIS) 25.669 8.494 11.403 5.772 

OB Removal (dragline) 19.256 4.207 6.958 8.091 

Scrapers 2.727 0.764 0.873 1.091 

OB Blasting 0.164 0.052 0.071 0.040 

Coal Blasting 0.106 0.030 0.034 0.042 0.010 0.010 0.0 10 

OB Haul Roads 7.383 3.089 4.147 0.148 

Coal Haul Roads 10.435 4.426 3.846 2.164 

Coal Dumping 1.155 0.324 0.370 0.462 

Dozers on OB 1.009 0.289 0.339 0.381 

Dozers on Reclamation 0.488 0.156 0.204 0.128 

Dozers & Loaders on Coal 4.075 1.141 1.304 1.630 0.387 0.377 0 .377 

Graders on Coal Roads 1.865 0.522 0.597 0.746 

Graders on OB Roads 2.797 0.926 1.243 0.629 

Water Trucks 0.975 0.4 11 0.464 0. 100 

Wind Erosion 21.351 5.978 6.832 8.540 

Total 100.7233 31.1 621 39.0901 30.4711 0.5170 0.5045 0.5045 

s Mo ehng ummary: 

West Coal Area West Coal Area West Coal A rea 
Source Description I 2 3 

Model Source 10 NAWC I NAWC2 NAWCJ 
Source Type Area Area Area 
SW X-Coordinate 474 183.8 130 473646.8908 4 73646.8908 
SW Y-Coordinate 48 18950.7672 4817551.7232 48 16154.5916 
Angle 0.0000 0.0000 0.0000 
Area X·Dimension (m) 267.7497 268.2240 268.2240 
Area Y -Dimension (m) 1434.2 172 1397. 1316 1397. 13 16 

Area(m2
) 384,0 11 374,744 374,744 

Road Width (m) - - -
Road Segment Length (nt) .. - -
Model Emission Rate' 1.346206E..Q6 1.346206E-06 1.346206£..()6 

I. Units are g/s-m' for area sources. 

WestOBArea West OB Area West OBArea 
I 2 3 

PM 10 Emissions PM 10 Emissions PM 10 Emissions 
(gls) (g/s) (gls) 

2.344 0.618 5.532 

1.16 1 0.306 2.740 

0.211 0.056 0.497 

0.0 14 0.004 0.034 

0.853 0.225 2.012 

0.080 0.021 0.188 

0.043 0.01 1 0.102 

0.255 0 .067 0.603 

4.9616 1.3070 11.7072 

West OB Area WestOB Area West OB Area 
I 2 3 

NAWOB I NAWOB2 NAWOB3 
Area Area Area 

473915.4859 474783.5390 473378.67 16 
4818950.7672 4818376.6757 4816082. 1815 

0.0000 0.0000 0 .0000 
868.0531 204.6210 1025.7408 
1436.5800 1605.3622 2868.5857 

1,247.028 328.491 2,942,425 

- - -
.. - -

3.978757E-06 3.978757E-06 3.978757£-06 

P M 10 Emission Apportioning 

Yea r 201 8 
ARM 

West Wind North Coal North Coal 
Erosion Area Area I Area 2 

PM 10 Emissions PM10 Emissions PM10 Emissions 
(g!s) (gls) (gls) 

0.056 0.044 

0.005 0.004 

0. 181 0. 142 

5.978 

5.9783 0.2419 0.1895 

West Wind North Coal North Coal 
Erosion Area Area I Area 2 

NAWWE NANC I NANC2 
Area Area Area 

472901.585 1 470741.0351 470741.0351 
48 15929.5 148 4823548.3489 4824534. 1932 

0.0000 0.0000 0.0000 
2860.93 12 2 11.4237 1217.2637 
4586.3331 985.8443 134. 1011 

13, 121, 183 208,43 1 163,236 
.. - -
.. - -

4.5562 15E-07 1.160651 E-06 1.16065 I E-06 

Appendix 8 

North Coal North Coal North Coal North Coal North Coal North Coal NorthOB Area NorthOB Area North OB Area North OB Area North OB Area 
Area 3 Area4 Area 5 Area6 Area 7 Area 8 I 2 3 4 5 

PM10 Emissions PM 10 Emissions PM 10 Emissions PM 10 Emissions PM 10 Emissions PM10 Emissions PM10 Emissions PM10 Emissions PM 10 Emissions PM 1o Emissions PM w Emissions 
(gls) (gls) (gls) (gls) (gls) (g/s) (gls) (gls) (gls) (gls) (gls) 

0 .054 0.061 0.061 0.043 0.043 0.044 

1.841 0.929 1.280 1.445 1.378 

1.1 23 0.567 0.781 0 .882 0 .841 

0. 141 0.071 0.098 0. 111 0. 105 

0.012 0.006 0.008 0.009 0.009 

0.005 0.005 0.005 0.004 0.004 0.004 

0.669 0.338 0.465 0.526 0.501 

0.055 0.028 0.038 0.043 0.041 

0.033 0.0 17 0.023 0.026 0.025 

0. 175 0.196 0. 196 0 .138 0. 138 0. 140 

0.201 0. 101 0.139 0. 157 0.150 

0.2339 0.2618 0.2618 0.1840 0. 1840 0.1869 4.0743 2.0554 2.8325 3.1986 3.0500 

North Coal North Coal North Coal North Coal North Coal North Coal North OB Area North OB Area North OB Area North OB Area North OB Area 
Area 3 Area4 Area 5 Area 6 Area 7 Area 8 I 2 3 4 5 

NANCJ NANC4 NANC5 NANC6 NANC7 NANC8 NANOBI NAN0B2 NANOB3 NANOB4 NANOB5 

Area Area Area Area Area Area Area Area Area Area Area 

471958.2939 472964. 1297 474082.7585 475201.3872 476383.2485 477565. 1097 47074 1.035 I 470741.035 I 4 71958.2963 472964. 1317 473997.1655 

4825338.8025 4826344.2106 4826344.2 106 4826375. 1852 4826375. 1852 4826344.7062 4823209.2229 4824534. 1929 4825003. 1354 4825942. 1946 4826076.4836 

0.0000 0.0000 0.0000 0.0000 0 .0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
1005.8409 1118.6288 11 18.6288 11 8 1.86 12 118 1.8612 1199.0195 732.7219 1217.2637 1005.8366 1033.0338 1204.2230 

200.3423 201.6605 201.6605 134. 1675 134 . 1675 134.3 168 1324.9701 402.3372 671.0129 737.7936 603.5046 

201 ,5 12 225,583 225,583 158,567 158,567 16 1.048 970,835 489,750 674,929 762.1 66 726,754 

- - - - - - - .. - - -
- - - - - - - .. .. - -

1.160651 E-06 1.16065 I E-06 1. 16065 I E-06 1.1 6065 I E-06 1. 16065 I E-06 1.16065 1 E-06 4.196748E-06 4. 196748E-06 4 .196748E-06 4 . 196748E-06 4. 196748E-06 



North OB Area North Wind North Wind North Wind East Coal Area East Coal Area East Coal Area 
6 Erosion Area I Erosion Area 2 Erosion Area 3 l 2 3 

PM 10 Emissions PM10 Emissions PM 10 Emissions PM10 Emissions PM 10 Emissions PM10 Emissions PM 10 Emissions 

(gls) (gls) (gls) (gls) (gls) (gls) (gls) 

0.384 0.062 0.062 

4.530 

2. 764 

0.347 

0.028 

0.032 0.005 0.005 

1.647 

0.135 

0.08 1 

1.234 0.198 0. 198 

0.494 

1.546 1.314 3.972 

10.0264 1.5463 1.3 136 3.9725 1.6502 0.2649 0.2649 

NorthOB Area North Wind North Wind North Wind East Coal Area East Coal Area East Coal Area 
6 Erosion Area I Erosion Area 2 Erosion Area 3 1 2 3 

NANOB6 NAN WEI NANWE2 NANWE3 NAEC 1 NAEC2 NAEC3 
Area Area Area Area Area Area Area 

475201.3886 470474.8875 471958.2945 472964. 1330 478763. 1767 483540.0825 484701. 1478 

4826039.9052 4823118. 1387 4823 118. 1387 48255 13. 1287 4825 190.6328 4824723. 16 13 4824723. 16 13 

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
3562.8092 1483.4070 1005.8385 5802.0481 3294. 1388 1161.0654 11 6 1.0654 
670.5600 2287.8320 2866.3860 1502.7188 335.4007 152.7370 152.7370 

2,389.077 3,393,786 2,883,12 1 8,7 18,847 1, 104,856 177,338 177,338 

-- -- -- -- -- -- --
-- -- -- -- -- -- --

4. 196748E-06 4.556179£-07 4.556179£-07 4.556179E-07 1.493555E-06 1.493555£-06 1.493555E-06 

East OB Area I East OB Area 2 East OB Area 3 East OB Area 4 

PM 10 Emissions PM10 Emissions PM10 Emissions PM 10 Emissions 
(gls) (gls) (gls) (gls) 

3.259 0.744 1.700 0.069 

4.569 1.043 2.383 0.097 

0 .616 0.141 0.321 0.013 

0 .023 0.005 0.01 2 0.000 

0.083 0.019 0.043 0.002 

0.215 0.049 0. 112 0.005 

0.072 0.01 6 0.038 0.002 

0.355 0.081 0.185 0.008 

9.1926 2.0978 4.7939 0.1943 

East OB Area I East OB Area 2 East OB Area 3 East 0 B Area 4 

NAEOB1 NAEOB2 NAEOB3 NAEOB4 

Area Area Area Area 
478762.7088 481236.0452 482643.0628 485448.8565 

4824 787.6344 4824787.6344 4824320.8204 4824723.1613 

0.0000 0.0000 0.0000 0.0000 
2473.3364 82 1.5333 2805.7938 413.3567 
1207.4658 829.5894 555.0779 152.7370 

2,986,469 681 ,535 1,557,434 63,135 

-- -- --
-- -- -- --

3.078077£-06 3.078077E-06 3.078077E-06 3.078077£-06 

PM10 Emission Apportioning 

Year 2018 
NARM 

East Wind East Wind East Wind 
Erosion Area I Erosion Area 2 Erosion Area 3 

PM 10 Emissions PM10 Emissions PM10 Emissions 
(gls) (gls) (g/s) 

4. 158 1.245 3.1 38 

4.1583 1.2446 3.1375 

East Wind East Wind East Wind 
Erosion Area I Erosion Area 2 Erosion Area 3 

NAEWE1 NAEWE2 NAE\VE3 
Area A rea Area 

478766.1811 48 1440.8799 482643.0616 
4823603.5489 4823603.5489 4823020.4526 

0.0000 0.0000 00000 
2674.6988 1202. 181 7 3239. 1878 

3412.2986 2272.2258 2125.9637 

9, 126,871 2,731,628 6,886,396 

-- -- --
-- .. .. 

4.556130E-07 4.556 130£-07 4 .556130E-07 

Appendix 8 

West Haul West Haul North Haul North Haul North Haul North Haul 

Road Ito Road 2 to Road 1to Road 2 to Road 3to Road 4to East Haul Road East Haul Road Truck Hopper Truck Hopper Truck Hopper 

Hopper A Hopper A Hopper N Hopper N Hopper N HopperN 1 to Hopper D 2 to Hopper D A N D 

PM 10 Emissions PM10 Emissions PM 10 Emissions PM 10 Emissions PM 10 Emissions PM10 Emissions PM10 Emissions PM10 Emissions PM10 Emissions PM 10 Emissions PM 10 Emissions 

(gls) (gls) (gls) (g/s) (gls) (gls) (gls) (gls) (g/s) (gls) (g/s) 

1.259 3. 167 0.983 0.469 1.046 1.347 1.520 0.643 

0.324 0.370 0.462 

0.149 0.374 0.153 0.073 0 .162 0.209 0.524 0.222 

0.117 0 .294 0. 119 0.057 0.126 0. 163 0.071 0.030 

1.5245 3.8341 1.2543 0.5987 1.3350 1.7190 2. 1149 0.8951 0.3235 0.3697 0.4621 

West Haul West Haul North Haul North Haul North Haul North Haul 

Road I to Road 2 to Road I to Road 2 to Road 3 to Road 4to East Haul Road East Haul Road Truck Hopper Truck HOpper Truck Hopper 

Hopper A Hopper A HopperN HopperN Hopper N Hopper N Ito Hopper D 2 to Hopper D A N D 

NAWR I 1-25 NAWR2 1-32 NANR I 1-18 NANR2 1- 18 NANR3 1-19 NANR4 1-27 NAERI 1-43 NAER2 1-76 HOPPERA HOPPERN HOPPERD 

Areas Areas Areas Areas Areas Areas Areas Areas Area Area Area 

-- -- -- -- -- -- .. -- 477892.4523 475 114.8473 4 79688.2 709 

.. -- - -- -- -- .. -- 4818937.4957 4823955.5 138 4820149.3278 

-- -- .. -- -- -- -- -- 0.0000 0.0000 0.0000 

-- -- -- -- -- -- -- .. 50.0000 50.0000 50.0000 

-- -- .. -- -- -- -- -- 50.0000 50.0000 50.0000 

126,791 163,385 115,535 101,7 15 lO I ,303 123,074 180,048 237,389 2,500 2,500 2,500 

30 30 30 30 30 30 30 30 -- -- --
4,226 5,446 3,851 3,391 3,377 4,102 6,002 7,913 -- --

l.202347E-05 2.346664£-05 1.085604£-05 5.885984E-06 1.3178 14£-05 1.396727£-05 l.l74622E-05 3.770711£-06 1.294003£-64 -1-:+1-!1860E-64- 1.848575E-04 



West Coal Area West Coal Area 
I 2 

Total West North 

Annual Annual Annual 
PM 10 PMIO PM 10 

Emissions Emissions Emissions PM 10 Emissions PM 10 Emissions 

Emission Activities (g/s) (g/s) (g/s) (g/s) (g/s) 

Coal Removal 1.269 0.476 0 .793 0.205 0.27 1 

OB Removal (T/S) 25.340 11.122 14.219 

OB Removal (dragline) 16.343 9.385 6.958 

Scrapers 2.967 1.1 13 1.855 

OB Blasting 0.159 0.072 0.088 

Coal Blasting 0.106 0.040 0.066 0 .0 17 0.023 

OB Haul Roads 9.2 15 4.044 5. 171 

Coal Haul Roads 10.032 3.954 6.077 

Coal Dumping 1.155 0.433 0.722 

Dozers on OB 0.94 1 0.362 0.579 

Dozers on Reclamation 0.52 1 0.222 0 .299 

Dozers & Loaders on Coal 4.327 1.623 2.705 0.699 0.924 

Graders on Coal Roads 2.025 0.759 1.266 

Graders on OB Roads 3.038 1.333 1.704 

Water Trucks 1.064 0.449 0.615 
Wind Erosion 21.35 1 8.007 13.344 

Total 99.8545 43.3937 56.4607 0.9205 1.2177 

Modeling Summary· 

West Coal Area West Coal Area 
Source Description I 2 

Model Source ID NAWC I NAWC2 
Source Type Area Area 
SW X-Coordinate 472578.3766 47 1976.6677 
SW Y-Coordinate 48 18939.3405 48 17032.8460 
Angle 0.0000 0.0000 
Area X-Dimension (m) 465.0 102 463.2 151 
Area Y-Dimension (m) 1435.62 14 1906.4947 

Area (m2
) 667,579 883, 117 

Road Width (m) -- --
Road Segment Length (m) -- --
Model Emission Rate1 

1.378847E-06 1.3 7884 7E-06 

I . Units are g/s-m2 for area sources. 

West OB Area West OB Area 
I 2 

PM 10 Emissions PM 10 Emissions 

(g/s) (g/s) 

2.0 11 4.493 

1.697 3.79 1 

0 .20 1 0.450 

0.0 13 0.029 

0.73 1 1.634 

0.065 0. 146 

0.040 0.090 

0.241 0.539 

5.0007 11.1708 

West OB Area West OB Area 
I 2 

NAWOBI NAWOB2 

Area Area 
474 11 2.775 1 472037.5468 

4820382.573 1 48 18939.3407 
0.0000 0.0000 

680.3406 1676.4000 

1583.5795 1435.62 12 

1,077,373 2,406,675 

-- --
-- --

4.641585E-06 4.641 585E-06 

PM10 Emission Apportioning 

Year 2023 
NARM 

West OB Area West OB Area West Wind 
3 4 Erosion Area I 

PM 10 Emissions PM 10 Emissions PM10 Emissions 

(g/s) (g/s) (g/s) 

1.934 2.683 

1.632 2.264 

0. 194 0 .268 

0.0 12 0.0 17 

0.703 0.976 

0.063 0.087 

0.039 0.054 

0.232 0.322 

1.645 

4.8093 6.6721 1.6453 

WestOB Area West OB Area West Wind 

3 4 Erosion Area I 

NAWOB3 NAWOB4 NAWWE I 
Area Area Area 

47 1976.6677 472496.7554 472940.3898 
48 16947. 1225 48 16596.9922 4820515.8479 

0.0000 0 .0000 0.0000 
520.0877 613.6874 1947.590 1 
1992.2 183 2342.3484 1854.1486 

1,036,128 1,437,470 3,6 11 ,12 1 

-- -- --
-- -- --

4 .64 1585E-06 4.641 585E-06 4.556143E-07 

Appendix 8 

West Wind North Coal North Coal North Coal North Coal North Coal North Coal North Coal North Coal 

Erosion Area 2 Area I Area 2 Area 3 Area4 Area 5 Area 6 Area 7 Area 8 

PM 10 Emissions PM 10 Emissions PM 10 Emissions PM 10 Emissions PM 10 Emissions PM 10 Emissions PM 10 Emissions PM 10 Emissions PM10 Emissions 

(g/s) (gls) (g/s) (g/s) (g/s) (g/s) (g/s) (gls) (g/s) 

0.014 0.014 0.0 14 0.014 0.149 O.D78 0.23 1 0.092 

0.00 1 0.001 0.001 0.00 1 0.012 0.007 0.0 19 0.008 

0.049 0.049 0 .049 0.049 0.507 0.266 0.789 0.3 14 

6.361 

6.3614 0.0647 0.0647 0.0647 0.0647 0.6677 0.3509 1.0394 OAI31 

West Wind North Coal North Coal North Coal North Coal North Coal North Coal North Coal North Coal 

Erosion Area 2 Area I Area 2 Area 3 Area 4 Area 5 Area6 Area 7 Area 8 

NAWWE2 NANC I NANC2 NANC3 NANC4 NANC5 NANC6 NANC7 NANC8 

Area Area Area Area Area Area Area Area Area 

471843.6814 47067 1.5529 4 7067 1.5529 470671.5529 4 70671.5529 47 1002.7667 47 1958.2905 472964.1281 475201.3872 

48 15929.5148 4823619.0895 4824 169.2004 48247 19.3 113 4825269.4222 4826009.4257 48262 10.5975 4827 149.4 790 4827179.8572 

0.0000 0.0000 0.0000 0 .0000 0.0000 0.0000 0.0000 0.0000 0.0000 

3044.2984 67.684 1 67.684 1 67 .684 1 67.684 1 955.5229 1005.8376 2237.259 1 11 8 1.86 11 

4586.333 1 550.1109 550. 11 09 550.1109 550. 11 09 402. 1433 200.764 1 267.3656 201. 1692 

13,962, 167 37,234 37,234 37,234 37,234 384,257 20 1,936 598, 166 237,754 

-- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- --

4.556 143E-07 I. 73 77 18E-06 1.737718E-06 1.7377 18E-06 1.7377 18E-06 1.737718E-06 1.737718E-06 1.7377 18E-06 1.7377 18E-06 



North Coal North Coal North OB Area North OB Area North OB Area North OB Area North OB Area North OB Area North OB Area 
Area 9 Area 10 I 2 3 4 5 6 7 

PM 10 Emissions PM 10 Emissions PM 10 Emissions PM 10 Emissions PM 1o Emissions PM 10 Emissions PM 10 Emissions PM 10 Emissions PM 10 Emissions 

(g!s) (g/s) (g!s) (g/s) (g/s) (g/s) (g!s) (g/s) (g!s) 

0.092 0.094 

0 .335 0.335 1.359 0.261 1.988 6.468 3.473 

0 .164 0.164 0.665 0.128 0.973 3. 165 1.700 

0.044 0.044 0.177 0.034 0 .259 0.844 0.453 

0 .002 0.002 0.008 0.002 0 .012 0.040 0.021 

0.008 0.008 

0.122 0. 122 0.494 0 .095 0.723 2.352 1.263 

0 .0 14 0.014 0.055 0.011 0 .081 0.264 0.142 

0.007 0.007 0.029 0.005 0.042 0.136 0.073 

0.314 0.319 

0.040 0.040 0.163 0.031 0.238 0.775 0.416 

0.4131 0.4204 0.7269 0.7269 2.9514 0.5658 4.3170 14.0429 7.54 15 

North Coal North Coal North OB Area North OB Area North OB Area North OB Area North OB Area North OB Area North OB Area 
Area 9 Area 10 I 2 3 4 5 6 7 

NANC9 NANC IO NANOB I NANOB2 NANOB3 NANOB4 NANOB5 NANOB6 NANOB7 

Area Area Area Area Area Area Area Area Area 
476383.2483 477565.1097 470537.9628 470537.9628 470739.2370 471958.2896 471002.7667 472964.128 1 478764.4177 

4827179.8572 4827149.3782 48236 19.0895 48247 19.3 11 3 482527 1.8094 4825838.0626 4826009.4257 48268 I 4.1030 4826598.996 1 
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

1181.86 11 1199.3080 201.2743 20 1.2743 1219.0526 1005.8385 1961.3614 5800.2896 1607.2016 
20 1.1692 201.7374 11 00.22 18 1100.22 18 737.6 164 171.3632 670.5650 737.6 114 1429.5797 

237,754 24 1,945 22 1,446 22 1,446 899,193 172,364 I ,3 15,220 4,278,360 2,297,623 

-- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- --

1.7377 18E-06 1.7377 18E-06 3.282309E-06 3.282309E-06 3.282309E-06 3.282309E-06 3.282309E-06 3.282309E-06 3.282309E-06 

PM10 Emission Apportioning 

Year 2023 
NARM 

North Wind North Wind North Wind 

Erosion Area I Erosion Area 2 Erosion Area 3 

PM 10 Emissions PM 10 Emissions PM 10 Emissions 

(g/s) (g/s) (g!s) 

0.937 3.209 5.391 

0.9375 3.2090 5.3912 

North Wind North Wind North Wind 

Erosion Area I Erosion Area 2 Erosion Area 3 

NANWEI NANWE2 NANWE3 

Area Area Area 

470257.2773 471002.7667 472964. 128 1 
4823523.4788 4823523.4788 4825813.6124 

0.0000 0.0000 0.0000 
745.4894 1961.3614 5800.2896 

2760.0036 3590.9928 2040.0376 

2,057,553 7,043,235 11 ,832,809 

-- -- --
-- -- --

4.556 185E-07 4.556185E-07 4.556185E-07 

Appendix 8 

West Haul West Haul 

North Wind Road Ito Road 2 to 
Erosion Area 4 Hopper A Hopper A 

PM 10 Emissions PM 10 Emissions PM 10 Emissions 

(g!s) (g/s) (g!s) 

1.507 2.447 

0.289 0.470 

0.1 7 1 0.278 
3.807 

3.8067 1.9677 3.1950 

West Haul West Haul 
North Wind Road I to Road 2 to 

Erosion Area 4 Hopper A Hopper A 

NANWE4 NAWR I 1-3 1 NAWR2 1-38 

Area Areas Areas 

478764.4 177 -- --

4824504.7358 -- --
0 .0000 -- --

2370.9779 -- --
3523.8400 -- --

8,354,947 172,959 2 12,291 

-- 30 30 

-- 5,765 7,076 

4.556 185E-07 1.13 7682E-05 1.505002E-05 

North Haul North Haul North Haul North Haul 

Road Ito Road 2 to Road 3 to Road 4 to Truck Hopper Truck Hopper 

HopperN HopperN Hopper N Hopper N A N 

PM 10 Emissions PM 10 Emissions PM 10 Emissions PM 10 Emissions PM 10 Emissions PM 10 Emissions 

(g!s) (g!s) (g!s) (g/s) (g/s) (g!s) 

0.425 1.795 1.604 2.254 

0.433 0.722 

0.088 0.374 0.334 0.469 

0.043 0. 182 0.162 0.228 

0.5561 2.3508 2.1005 2.9510 0.4333 0.7221 

North Haul North Haul North Haul North Haul 

Road I to Road 2 to Road 3 to Road 4 to Truck Hopper Truck Hopper 

HopperN Hopper N HopperN HopperN A N 

NANRI 1-2 1 NANR2 l -25 NANR3 1-22 NANR4 1-30 HOPPERA HOPPERN 

Areas Areas Areas Areas Area Area 

-- -- ·- -- 477892.4523 475 I 14.8473 

-- -- -- -- 4818937.4957 4823955.51 38 

-- -- -- -- 0.0000 0.0000 

-- -- -- -- 50.0000 50.0000 

-- -- -- -- 50.0000 50.0000 

134,739 144,706 126,7 10 148,4 18 2,500 2,500 

30 30 30 30 -- --

4,49 1 4,824 4 ,224 4,947 -- --
4. I 27450E-06 1.624522E-05 1.657703 E-05 1.988285E-05 1.733039E-04 2.888399E-04 



Pit 1 Coal Area Pit I Coal Area 
I 2 

Total 
Annual Pit I Annual Pit 2 Annual Pit 4 Annual 

PM to PM 10 PM10 PM1o 

Emissions Emissions Emissions Emissions PM 10 Emissions PM 10 Emissions 

Emission Activities (gls) (gls) (g/s) (gls) (g/s) (g/s) 

Coal Removal 0.471 0.156 0.245 0.071 O.D78 0.078 

Topsoil and OB Removal (T/S) 24.524 3.21 1 16.769 4.544 

OB Removal (dragline) 5.224 5.224 0.000 0 .000 

Scrapers 0.95 1 0.254 0.549 0.149 

OB Blasting 0.120 0.032 0.069 0 .019 

Coal Blasting 0.065 0.02 1 0.034 0.010 0.011 0.011 

OB Haul Roads 12.515 1.975 8.478 2.062 

Coal Haul Roads 12.867 4.025 6.861 1.981 

Coal Dumping 0.429 0.142 0 .223 0.064 

Dozers and Loaders on OB 0.937 0. 123 0.641 0.174 

Dozers and Loaders on Coal 5.271 1.742 2.738 0.791 0.87 1 0.871 

Graders 4.486 1.403 2.392 0.691 

Water Trucks 0.591 0. 142 0 .357 0.091 
Wind Erosion 11.866 3.73 1 3.884 4.25 1 

Total 80.3165 22.1805 43.2400 14.8959 0.9598 0.9598 

Modeling Summary 

Pit I Coal Area Pit I Coal Area 
Source Description l 2 

Model Source ID A IC I AIC2 
Source Type Area Area 
SW X-Coordinate 469058.4886 470276. 1032 
SW Y-Coordinate 4818561.3095 4818948.7821 
Angle -1 7.6523 -1 7.6523 
Area X-Dimension (m) 1277.7794 1277.7794 
Area Y-Dimension (m) 177.761 7 177.7617 

Area(m2
) 227,140 227,140 

Road Width (m) -- --
Road Segment Length ( m) -- --
Model Emission Rate' 4.225465E-06 4.225465E-06 

I. Units are g/s-m2 for area sources. 

Pit I Wind Pit 2 Coal Area 
Pit I OB Area Erosion Area I 

PM 10 Emissions PM 10 Emissions PM10 Emissions 

(g/s) (g/s) (g/s) 

0.122 

3.2 11 

5.224 

0.254 

0.032 

0.017 

1.975 

0.123 

1.369 

3.731 

10.8183 3.7311 1.5082 

Ptt I Wind Pit 2 Coal Area 
Pit I OB Area Erosion Area I 

A lOB AI WE A2C I 

Area Area Area 

469147.1152 468930.8896 467401.3146 

48 18282.8048 4817023.5200 4816244.7787 
-1 7.6523 0.0000 0.0000 

2555.5588 2680.7087 1433.0402 

58 1.4476 26 10.7088 253.4365 

1,485,924 6,998,550 363, 185 

-- -- --
-- -- --

7.280535E-06 5.33 11 94E-07 4.152749E-06 

Pl\110 Emission Apportioning 

Year 2018 
Antelope Mine 

Pit 2 Coal Area 
2 Pit 2 OB Area I Pit 2 OB Area 2 

PM 10 Emissions PM 10 Emissions PM 10 Emissions 

(g/s) (g/s) (g/s) 

0. 122 

16.169 0.600 

0.000 0 .000 

0.529 0.020 

0.067 0.002 

0.017 

8.174 0.304 

0.6 18 0.023 

1.369 

1.5082 25.5567 0.9491 

P1t 2 Coal Area 
2 Pit 2 OB Area I Pit 2 OB Area 2 

A2C2 A20BI A20B2 
Area Area Area 

468834.3547 467401.3 146 46674 7.8882 

48 16244.7787 4815894.2575 4815649.7459 

0.0000 0.0000 0.0000 
1433.0402 2866.3888 371.6866 

253.4365 849.63 18 243.3 180 

363,185 2,435,375 90,438 

-- -- --
-- -- --

4. 152749E-06 1.049394E-05 1.049394E-05 

Appendix 8 

Pit 2 Wind Pit4 Wind Near Pit T ruck SMA T ruck 

Erosion Area Pit 4 Coal Area Pit 4 OB Area I Pit 4 OB Area 2 Erosion Area Pit I Haul Road Pit 2 Haul Road Pit 4 Haul Road Dump Dump 

PM 10 Emissions PM 10 Emissions PM10 Emissions PM 10 Emissions PM 10 Emissions PM 10 Emissions PM 10 Emissions PM 10 Emissions PM 10 Emissions PM10 Emissions 

(g/s) (g/s) (gls) (g/s) (g/s) (g/s) (g/s) (g/s) (g/s) (g/s) 

0.071 

2.626 1.917 

0000 0.000 

0.086 0.063 

0.01 1 0.008 

0.010 

1.192 0.870 

4.025 6.861 1.98 1 

0. 142 0.287 

0. 100 0.073 

0.791 

1.403 2.392 0.691 

0 .142 0.357 0.091 

3.884 4.251 

3.8845 0.87 11 4.0153 2.9312 4.2509 5.5698 9.6105 2.7632 0.1419 0.2873 

Pit2 Wind Pit 4 Wind Neat Pit Tru~k SMA Tru~k 

Erosion Area Pit 4 Coal Area Pit 4 OB Area I Pit 4 OB Area 2 Erosion Area Pit I Haul Road Pit 2 Haul Road Pit 4 Haul Road D ump Dump 

A2WE A4C A40B1 A40B2 A4W£ AI R 1-10 A2R 1-26 A4R 1-22 NPTD SMATD 

Area Area Area Area Area Areas Areas Areas Area Area 

466673.9652 468 10 1.4416 466466.3199 468028.2896 466345. \ 027 -- -- -- 470476.5932 47 1083.6893 

4815027.08 11 48 1 0668. 1226 4810664.8326 4810664.8326 4810454.2572 -- -- -- 481681 2. 1095 4813327.825 1 

0.0000 0.0000 0.0000 0.0000 0 .0000 - -- -- 0.0000 0.0000 

3690.4987 365.7600 1561.9698 77 1.3478 3730.3358 -- -- -- 50.0000 50.0000 

1974.3547 1613.0702 1096.9590 162 1.6106 2 137.5011 -- -- - 50.0000 50.0000 

7,286,353 589,997 1,713,4 17 1,250,826 7,973,597 65,627 131,273 104,073 2,500 2,500 

-- -- -- -- -- 30 30 30 -- --
-- -- -- -- -- 2, 188 4,376 3,469 -- --

5.33 11 94E-07 1.4 76372E-06 2.343426E-06 2.343426E-06 5.33 1194£-07 8.487025£-05 7.320953E-05 2.6550 19E-05 5.674099£-05 1.1491 24£-04 



Pit I Coal Area Pit I Coal Area 
I 2 Pit I OB Area I 

Total 
Annual Pit I Annual Pit 2 Annual Pit 4 Annual 
PM10 PM 10 PM10 PM10 

Emissions Emissions Emissions Emissions PM10 Emissions PM 10 Emissions PM 10 Emissions 

Emisston Activities (gls) (g/s) (g/s) (g/s) (g/s) (gls) (gls) 

Coal Removal 0.471 0.128 0.338 0.005 0.064 0.064 

Topsoil and OB Removal (T/S) 23.605 3.380 20.219 0.005 1.586 

OB Removal (dragline) 5.224 5.224 0.000 0.000 2.450 

Scrapers 0.927 0.261 0.666 0.000 0.122 

OB Blasting 0.122 0.034 0.087 0.000 0.016 

Coal Blasting 0.065 0.018 0.046 0.001 0.009 0.009 

OB Haul Roads 12.215 2.026 10.186 0.003 0.950 

Coal Haul Roads 12.934 3.681 9.115 0.138 

Coal Dumping 0.429 0.1 17 0.308 0.005 

Dozers and Loaders on OB 0.876 0.125 0.750 0.000 0.059 

Dozers and Loaders on Coal 5.405 1.471 3.875 0.059 0.736 0.736 

Graders 4.371 1.244 3.080 0.047 

Water Trucks 0.575 0.132 0.441 0.002 
\Vind Erosion 13.377 3.239 5.256 4.881 

Totol 80.5940 21.0808 54.3685 5.1447 0.8086 0.8086 5.1837 

Modeling Summary· 

Pit I Coal Area Pit I Coal Area 
Source Description I 2 Pit I OB Area I 

Model Source lD AICI AIC2 AI OBI 
Source Type Area Area Area 

SW X-Coordinate 468836.3309 469831.3875 468836.3309 
SW Y -Coord mate 4819225.5205 4819542.1701 4819225.5205 
Angle -1 7.6523 -17.6523 -17.6523 
Area X-Dimension (m) 1044.2244 1044.2244 2088.4488 
Area Y-Dimension (m) 11 5.4929 115.4929 289.2926 

Area (m2
) 120,601 120,601 604, 173 

Road Width (m) -- --
Road Segment Length (m) -- -- --
Model Emission Rate

1 
6. 704942E-06 6. 704942E-06 8.579899E-06 

I. Units are g/s-m2 for area sources. 

Pit I Wind Pit 2 Coal Area Pit 2 Coal Area 
Pit I OB Area 2 Erosion Area I 2 

PM10 Emissions PM10 Emissions PM10 Emissions PM10 Emissions 
(g/s) (g/s) (gls) (g/s) 

0.270 0.067 

1795 

2.773 

0. 139 

0.018 

0.037 0.009 

1.076 

0.067 

3.102 0.773 

3.050 

5.8669 3.0501 3.4099 0.8494 

Pit I Wind Pit 2 Coal Area Pit 2 Coal Area 
Pit I OB Area 2 Eros1on Area I 2 

AIOB2 AI WE A2Cl A2C2 
Area Area Area Area 

468924.2382 468614.74 73 467402.3697 466149.1671 
4818949.2760 4818103.3139 4817436.5531 4815895.8961 

-17.6523 0.0000 0.0000 0.0000 
2358.7649 2680.7087 2458.7567 1252.1474 
289.8943 2134.2513 283.3089 138.5700 

683,792 5,72 1,306 696,588 173,510 

-- -- -- --
-- -- -- -

8.579899E-06 5.331194E-07 4.895161E-06 4.895161E-06 

PM 10 Emission Apportioning 

Year 2023 
Antelope Mine 

Pit 2 OB Area I Pit 2 OB Area 2 Pit 2 OB Area 3 

PM10 Emissions PM 10 Emissions PM 10 Emissions 

(g/s) (g/s) (g/s) 

8.414 8.980 2.825 

0.000 0.000 0.000 

0.277 0.296 0.093 

0.036 0.039 0.012 

4.239 4.524 1.423 

0.312 0.333 0.105 

13.2789 14.1709 4.4588 

Pit 2 OB Area I Pit 2 OB Area 2 Pit 2 OB Area 3 

A20Bl A20B2 A20B3 

Area Area Area 

467402.3697 467401.3146 466149.167 1 
4817436.5531 4816945.8209 4815895.8961 

0.0000 0.0000 00000 
2463.7798 2829.2340 1252.1474 

528.0523 490.7323 348.8817 

1,301,005 I ,388,397 436,85 I 

-- - -
-- -- --

1.020668E-05 1.020668E-05 1.020668E-05 

AppendJx 8 

Pit 2 Wind Pit 2 Wind Pit4 Wmd Pit 2 Haul Road Pit 2 Haul Road Near Pit Truck SMA Truck 

Erosion Area I Erosion Area 2 Pit 4 Coal Area Pit 4 OB Area I Pit 4 OB Area 2 Erosion Area Pit I Haul Road I 2 Pit 4 Haul Road Dump Dump 

PM10 Emissions PM10 Emissions PM10 Emissions PM10 Emissions PM10 Emissions PM10 Emissions PM10 Emissions PM10 Emissions PM10 Emissions PM10 Emissions PM 10 Emissions PM10 Emissions 

(gls) (g/s) (gls) (gls) (g/s) (gls) (g/s) (g/s) (g/s) (g/s) (g/s) (g/s) 

0.005 

0.004 0.00 1 

0000 0.000 

0.000 0.000 

0.000 0.000 

0.001 

0.002 0.001 

3.681 4.642 4.473 0. 138 

0.117 0.312 

0.000 0.000 

0.059 

1.244 1.569 1.512 0.047 

0. 132 0.225 0.2 17 0.002 

4 949 0.781 4.596 

4.9492 0.7811 0.0644 0.0062 0.0019 4.5963 5.0569 6.4351 6.2017 0.1863 0.1168 0.3123 

Pit 2 Wind Pit 2 Wind Pit 4 Wind Pit 2 Haul Road Pit 2 Haul Road Near Pit Truck SMA Truck 

Erosion Area I Erosion Area 2 Pit 4 Coal Area Pi t 4 OB Area I Pit 4 OB Area 2 Erosion Area Pit I Haul Road I 2 Pit 4 Haul Road Dump Dump 

A2WEI A2WE2 A4C A40Bl A40B2 A4WE AI R 1-13 A2Rl 1-8 A2R2 1-35 A4R 1-24 NPTD SMATD 

Area Area Area Area Area Area Areas Areas Areas Areas Area Area 

4672 14.7512 466064.1658 470 120. 1908 469125.56% 470102. 1095 467392.2561 -- -- -- -- 470476.5932 471083.6893 

481 5304.27 11 4815304 27 11 4809628.299 1 4810683.9411 4809596.1364 4~0Y4~ l.JS41 -- -- -- -- 4816812.109~ 4813327.8251 

0.0000 0.0000 0.0000 00000 0.0000 0.0000 -- -- -- -- 0.0000 0.0000 

3316.6275 II 50.5854 306.6704 987.6316 333.4500 3130.0000 -- - -- -- 50.0000 50.0000 

2799.0428 1273.3705 1009.8863 1177.3589 10490267 2754.5016 -- - -- -- 50.0000 50.0000 

9,283,382 1,465,122 309,702 I, 162,797 349,798 8,621 ,590 85,850 47,801 184,949 106,899 2,500 2,500 

-- -- -- - -- -- 30 30 30 30 -- --
-- -- - -- -- -- 2,862 1,593 6.165 3,563 -- --

5.33 11 94E-07 5.331194E-07 2 078439E-07 5.295564E-09 5.295564E-09 5.331194E-07 5.890396E-05 1.346212E-04 3 353222E-05 1.742874E-06 4.672788E-05 1.249255E-04 



APPENDIX 9 

NOx Emission Apportioning 



North Haul 
West 08 Area Southwest Coal Southwest OB South Coal Road I to 

2 Area Area Area South OB Area Circuit 4 Dump 

NOx Emissions NOx Emissions NOx Emissions NOx Emissions NOx Emissions NOx Emissions 
(g/s) (g/s) (g/s) (g/s) (g/s) (g/s) 

19.427 8.319 6.139 

5.743 

0.359 

0.355 0.182 0.174 

0. 158 0 .177 

1.205 0.583 0.603 

0.088 0 .099 

1.875 0.933 0.758 

0.41 3 0.1 87 0.2 11 

0.402 0.197 0.200 

0.040 0.045 

0.807 

18. 103 8.3 19 9.272 

1.418 1.596 

1.025 0.460 0.593 

0.291 0. 131 0.168 
0.243 0.109 0.1 4 1 0.009 

43.3396 1.7033 19.4200 1.9181 18.2596 6.9182 

North Haul 
West OB Area Southwest Coal Southwest OB South Coal Road I to 

2 Area Area Area South OB Area Circuit 4 Dump 

BTWOB2 BTSWC BTSWOB BTSC BTSOB BNRI 1-20 
Area Area Area Area Area Areas 

47 1946.28 14 472668.6574 472380.6229 472899.8482 472534.0882 --
4835846.0595 4834282.4355 4834282.4355 4832854.4303 4832854.4303 --

0.0000 0.0000 0.0000 0.0000 0.0000 --
77 1.1440 304.7999 1080.5145 365.7600 1524.4827 --

4880.7243 1562.38 14 1562.38 14 1428.0053 1428.0053 --
3,763,741 476,2 14 1,688,176 522,307 2, 176,969 137,267 

-- -- -- -- -- 30 

-- -- -- -- -- 4,576 

1.151503E-05 3.576852E-06 1. 150354E-05 3.672362E-06 8.387637E-06 5.039976E-05 

North Haul Northwest Haul 
Road 2 to Road to 6-North 

Circuit 3 Dump Dump 

NOx Emissions NOx Emissions 

(g/s) (g/s) 

1.905 3.761 

0.119 0.277 

0.268 0.623 

0.01 7 0.006 

2.3090 4.6667 

North Haul Northwest Haul 

Road 2 to Road to 6-North 
Circuit 3 Dump Dump 

BNR2 1-40 BNWR 1-1 2 
Areas Areas 

-- --
-- --
-- --

-- --
-- --

258,068 85,812 

30 30 
8,602 2,860 

8.94733 1 E-06 5.438322E-05 

NOx Emission Apportioning 

Year 2018 
Black Thunder Mine 

West Haul West Haul West Haul 

Road I to 5- Road 2 to Road 3 to 5-
West Dump Primary Dump West Dump 

NOx Emissions NOx Emissions NOx Emissions 

(g/s) (gls) (g/s) 

3.737 2.01 5 0.8 11 

0.3 16 0.170 0.069 

0.710 0.383 0.1 54 

0.010 0.015 0.009 

4.7721 2.5831 1.0434 

West Haul West Haul West Haul 
Road I to 5- Road 2 to Road 3 to 5-

West Dump Primary Dump West Dump 

BWRI 1-23 BWR2 1-44 BWR3 1-25 

Areas Areas Areas 
-- -- --
-- -- --
-- -- --
-- -- --
-- -- --

147,895 239,206 146,380 

30 30 30 
4,930 7,974 4,879 

3.226707E-05 1.079880E-05 7. 127996E-06 

Appendix 9 

West Haul Southwest Haul Southwest Haul South Haul South Haul Primary 

Road 4 to Road I to Road 2 to Near Road I to Near Road 2 to West Loadout Loadout Train East Loadout 

Primary Dump Primary Dump Pit Dump Pit Dump Primary Dump Train Loop Loop Train Loop 

NOx Emissions NOx Emissions NOx Emissions NOx Emissions NOx Emissions NOx Emissions NOx Emissions NOx Emissions 

(g/s) (g/s) (g/s) (g/s) (g/s) (g/s) (g/s) (g/s) 

0.415 0.493 3.436 4.595 0.772 

0.035 0.034 0.238 0.2 19 0.037 

0.079 0.077 0.536 0.493 0 .083 

4.461 10.821 6.790 

0.015 0.0 15 0.012 0.015 0.022 

0.5433 0.6196 4.2216 5.3219 0.9139 4.4606 10.8208 6.7898 

West Haul Southwest Haul Southwest Haul South Haul South Haul Primary 

Road 4 to Road I to Road 2 to Near Road I to Near Road 2 to West Loadout Loadout Train East Loadout 

Primary Dump Primary Dump Pit Dump Pit Dump Primary Dump Train Loop Loop Train Loop 

BWR4 1-43 BSWR I 1-44 BSWR2 1-25 BSRI 1-37 BSR2 1-59 WLP 1-90 PLP 1-83 ELP 1-130 

Areas Areas Areas Areas Areas Areas Areas Areas 

-- -- -- -- -- -- -- --
-- -- -- -- -- -- -- --

-- -- -- -- -- -- -- --

-- -- -- -- -- -- -- --
-- -- -- -- -- -- -- --

224,605 236,23 1 182,852 228,850 346,007 388,477 473,048 785, 189 

30 30 30 30 30 30 30 30 

7,487 7,874 6,095 7,628 11 ,534 12,949 15,768 26,173 

2.419IIIE-06 2.622780E-06 2.308767E-05 2.32550 I E-05 2.64 1374E-06 1.1 48223 E-05 2.287469E-05 8.647349E-06 



Total Northwest West Southwest South Section 16 
Annual Annual Annual Annual Annual Annual 
NOx NOx NOx NOx NOx NOx 

Emissions Emissions Emissions Emissions Emissions Emissions 

Emission Activities (g/s) (g/s) (g/s) (g/s) (g/s) (g/s) 

OB Haul Truck 66.695 7.781 22.557 8.232 14.322 13.802 

Coal Haul Truck 34.673 6.575 10.958 5.3 10 11.256 0.575 

Graders 2.255 0.3 19 0.746 0.301 0.569 0.320 

Wheeled Loaders on OB 1.396 0.236 0.486 0.066 0.369 0.239 

Wheeled Loaders on Coal 1.291 0.3 14 0.453 0.172 0.276 0.077 
RT Dozers on OB 4.607 0.943 1.610 0.407 1.106 0.541 

RT Dozers on Coal 0.719 0.175 0.252 0.096 0. 154 0.043 

Track Dozers on OB 6.329 0.912 2.140 0.700 1.439 1.138 
Scrapers 1.534 0.373 0.538 0.204 0.328 0.091 

Drills on OB 1.546 0.304 0.540 0.122 0.380 0.200 

Drills on Coal 0.1 86 0.045 0.065 0.025 0.040 0.011 

Water Truck 5.068 0.718 1.676 0.677 1.279 0.719 
Blasting on 08 67.624 13.649 23.772 5.168 16.566 8.468 

Blasting on Coal 11.615 2.825 4.072 1.544 2.483 0.691 

Locomotives 20.857 

Pumps 2.941 

Welders 0.836 

Light Plants and Generators 0.843 

Total 231.0145 35.1687 69.8633 23.0235 50.5663 26.9153 

Modeling Summary· 

Source Description 

Model Source ID 
Source Type 
SW X-Coordinate 
SW Y-Coord inate 
Angle 
Area X-Dimension (m) 
Area Y-Dimension (m) 

Area (m2
) 

Road Width (m) 
Road Length (m) 

Model Emission Rate1 

1. Units are g/s-m2 for area sources. 

Northwest Coal 
Area 

NOx Emissions 

(g/s) 

0.314 

0.175 

0.045 

2.825 

3.3592 

Northwest Coal 
Area 

BTNWC 
Area 

472470.2420 
4845165.3 195 

0.0000 
1595.9233 
411.4800 

656,691 

--
--

5.115305E-06 

NOx Emission Apportioning 

Year 2023 
Black Thunder Mine 

Northwest 08 West Coal Area West Coal Area 
Area 1 2 

NOx Emissions NOx Emissions NOx Emissions 

{g/s) (g/s) (g/s) 

7.781 

0.236 

0.011 0.119 

0.943 

0.006 0.066 

0.912 

0.373 

0.304 

0.002 0.017 

13.649 

0.103 1.069 

0.848 

0.241 

0.193 

25.4790 0.1219 1.2706 

Northwest OB West Coal Area West Coal Area 
Area I 2 

BTNWOB 8TWC 1 BTWC2 
Area Area Area 

472468.7580 47125 1.8272 471385.4494 
4844273.7795 4840597.8915 48393 17.73 15 

0.0000 0.0000 0.0000 
1597.4073 133.6222 140.2080 
1550.3141 128.8923 1280.1600 

2,476,483 17,223 179,489 
-- -- --
-- -- --

1.028839E-05 7.079223E-06 7.079223E-06 

Appendix 9 

West Coal Area West Coa I Area West Coal Area West OB Area West 08 Area West OB Area Southwest Coal 

3 4 5 1 2 3 Area 

NOx Emissions NOx Emissions NOx Emissions NOx Emissions NOx Emissions NOx Emissions NOx Emissions 

(g/s) {g/s) (g/s} (g/s) {g/s) (g/s} (g/s) 

0.542 11.169 10.846 

0.012 0.241 0.234 

0.119 0.119 0.085 0. 172 

0.039 0.797 0.774 

0.066 0.066 0.047 0.096 

0.05 1 1.060 1.029 

0.013 0.266 0.259 

0.01 3 0.267 0.260 

0.017 O.Q17 0.012 0.025 

0.571 11.771 11 .430 

1.069 1.071 0.761 1.544 

0.024 0.486 0.472 

0.007 0.138 0.134 

0.005 0.1 11 0. 107 

1.2706 1.2732 0.9051 1.2771 26.3055 25.5439 1.8362 

West Coa I Area West Coal Area West Coal Area West OB Area West OB Area West OB Area Southwest Coal 

3 4 5 1 2 3 Area 

BTWC3 BTWC4 BTWC5 BTWOBI BTWOB2 BTWOB3 BTSWC 

Area Area Area Area Area Area Area 

471385.4494 47 1455.5534 47 1385.4494 471131.3700 47125 1.8272 47 1248.2777 47 1632.3374 

4838037.5715 4836754.85 12 4835843.0115 4840597.8915 4838037.57 15 4835843.0115 4834282.4355 

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

140.2080 140.2080 140.2080 534.4954 554.2462 627. 8996 182.8800 

1280. 1600 1282.7203 9 11.8397 128.8923 2560.3200 2194.5600 1560.5760 

179,489 179,848 127,847 68,892 1,419,048 1,377,963 285,398 

-- -- -- -- -- -- --
-- -- -- -- -- -- --

7.079223E-06 7. 079223 E-06 7.079223E-06 1.853744E-05 1.853744E-05 1.853744E-05 6.433973 E-06 



Southwest 0 8 South Coal Section 16 Coal Section 16 Coal Section 16 08 
Area Area South 08 Area Area 1 Area 2 Area 

NOx Emissions NOx Emissions NOx Emissions NOx Emissions NOx Emissions NOx Emissions 

(g/s) (g/s) (g/s) (g/s) (g/s) (g/s) 

8.232 14.322 13.802 

0.066 0.369 0.239 

0.276 O.Q38 0.038 

0.407 1.106 0.541 

0. 154 0.021 0.02 1 

0.700 1.439 1.138 

0.204 0.328 0.091 

0.1 22 0.380 0.200 

0.040 0.006 0.006 

5. 168 16.566 8.468 

2.483 0.346 0.346 

0.456 0.530 0.125 

0. 130 0.151 0.035 

0.104 0. 12 1 0.028 

15.5884 2.9524 35.3120 0.4109 0.4109 24.6688 

Southwest 08 South Coal Section 16 Coal Section 16 Coal Section 16 08 
Area Area South 08 Area Area 1 Area 2 Area 

8TSW08 8TSC 8TS08 8T1 6C1 8Tl6C2 811608 
Area Area Area Area Area Area 

47 J 388. 1926 47 1082.0978 471082.0978 469133.5 104 469133.5 104 469004.8247 
4834282.4355 4832856.7922 4832856.7922 4838307.0047 4837750.0529 4837750.0529 

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
853.7448 352.0 196 1086.2304 95.595 1 95.595 1 224.2808 
1560.5760 1425.6434 1425.6434 556.95 18 556.95 18 1624.0140 

1,332,334 50 1,854 1,548,577 53,242 53,242 364,235 

-- -- -- -- -- --
-- -- -- -- -- --

1.170009E-05 5.882965E-06 2.280288E-05 7.7 1747 1E-06 7.717471 E-06 6. 772771 E-05 

Northwest Haul 
Road to 6-

North Dump 

NOx Emissions 

(gls) 

6.575 

0.3 19 

0.718 

0.011 

7.6236 

Northwest Haul 
Road to 6-

North Dump 

8 NWR 1-1 8 

Areas 
--
--
--
--
--

141,179 

30 

4,706 

5.39998 1 E-05 

West Haul 
Road 1 to 5-

West Dump 

NOx Emission Apportioning 
Year 2023 

Black Thunder Mine 

West Haul West Haul 
Road 2 to Road 3 to 5-

Primary Dump West Dump 

West Haul 
Road 4 to 

Primary Dump 

NOx Emissions NOx Emissions NOx Emissions NOx Emissions 

(g/s) (g/s) (g/s) (g/s) 

3.989 2.039 3.3 13 1.617 

0.271 0.139 0.225 0.110 

0.610 0.312 0.507 0.247 

0.01 3 0.020 0.01 3 0.01 9 

4.8839 2.5096 4.0584 1.9934 

West Haul West Haul West Haul West Haul 
Road 1 to 5- Road 2 to Road 3 to 5- Road 4 to 

West Dump Primary Dump West Dump Primary Dump 

BWR1 1-26 8WR2 1-47 8WR3 1-27 BWR4 1-45 

Areas Areas Areas Areas 
-- -- -- --

-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --

171,264 262,576 168,561 246,786 

30 30 30 30 

5,709 8,753 5,6 19 8,226 

2.85 1661 E-05 9.557464E-06 2.407677E-05 8.077519E-06 

Appendix 9 

Southwest Haul Southwest Haul South Haui South Haul Section 16 Haul Primary 

Road 1 to Road 2 to Near Road l to Near Road 2 to Road to West West Loadout Loadout Train 

Primary Dump Pit Dump Pit Dump Primary Dump Hilight Dump Train Loop Loop 

NOx Emissions NOx Emissions NOx Emissions NOx E missions NOx Emissions NOx Emissions NOx Emissions 

(g/s) (g/s) (g/s) (g/s) (g/s) (g/s) (g/s) 

0.646 4.664 9.728 1.528 0.575 

0.037 0.265 0.492 0 .077 0.320 

0.082 0.595 1.105 0.174 0.719 

6.622 14.235 

0.02 1 0 .01 7 0.022 0.03 1 0.006 

0.7865 5.5399 11.3467 1.8101 1.6192 6.6219 14.2355 

Southwest Haul Southwest Haul South Haul South Haul Section 16 Haul Primary 

Road 1 to Road 2 to Near Road l to Near Road 2 to Road to West West Loadout Loadout Train 

Primary Dump Pit Dump Pit Dump Primary Dump Hilight Dump T rain Loop Loop 

8 SWRl 1-48 8 SWR2 1-29 8 SR1 1-43 8 SR2 1-65 816R 1-10 WLP 1-90 PLP 1-83 

Areas Areas Areas Areas Areas Areas Areas 

-- -- -- -- -- -- --
-- -- -- -- -- -- --

-- -- -- -- -- -- --
-- -- -- -- -- -- --
-- -- -- -- -- -- --

269, 148 2 15,769 283,136 400,293 76,887 388,477 473,048 

30 30 30 30 30 30 30 

8,972 7, 192 9,438 13,343 2,563 12,949 15,768 

2. 922048 E-06 2.567529E-05 4.0075 14E-05 4.522032E-06 2. 1 05974E-05 1.704573 E-05 3.009305E-05 



West Coal Area West Coal Area 
1 2 

Total West 
Annual Annual East Annual 

NOx NOx NOx 
Emissions Emissions Emissions NOx Emissions NOx Emissions 

Emission Activities (g/s) (g/s) (g/s) (g/s) (g/s) 

08 Haul Trucks 7.542 6.966 0.576 

Coal Haul Trucks 3.927 1.385 2.542 

Graders on OB 0. 133 0.067 0.067 

Graders on Coal 0.200 0.100 0.100 

Wheeled Loaders 0. 128 0.064 0 .064 0.020 0.022 
RT Dozers on OB 1.037 0.5 18 0 .5 18 

RT Dozers on Coal 0.434 0.2 17 0.2 17 0.069 0.074 

Track Dozers on OB 0.738 0.584 0. 154 

Track Dozers on Reclaim 0.265 0.250 0.0 15 

Scrapers 0.637 0.3 19 0.319 

Drills on OB 0.303 0.240 0.063 

Dri lls on Coal 0. 158 0.079 0.079 0.025 0.027 
Water Trucks 0.344 0.25 1 0.094 

Blasting on 08 5.248 4.526 0.723 

Blasting on Coal 2.054 1.027 1.027 0.326 0.351 

Locomotives 7.308 

Pumps 0.3 19 

Welders 0.25 1 
Light Plants & Generators 0.933 

Total 31.9604 16.5916 6.5578 0.4397 0.4736 

Modeling Summary: 

West Coal Area West Coal Area 
Source Description I 2 

Model Source ID SCWC I SCWC2 
Source Type Area Area 
SW X-Coordinate 473728.727 1 477540.6394 
SW Y -Coordinate 483 1678.2607 4829264.7048 
Angle 0.0000 0.0000 
Area X-Dimension (m) 201. 1680 205.6688 
Area Y-Dimension (m) 1175.8017 1238.6580 

Area (nl) 236,534 254,753 
Road Width (m) -- --
Road Segment Length (m) -- --
Model Emission Rate' 1.859 1 12E-06 1.859 11 2E-06 

I . Uni ts are g/s-m2 for area sources. 

West Coal Area 
3 

NOx Emissions 

(g/s) 

0.022 

0.074 

0.027 

0.35 1 

0.4736 

West Coal Area 
3 

SCWC3 
Area 

477540.6394 
4828026.0468 

0.0000 
205.6688 
123 8.6580 

254,753 

--
--

1.859 1 12E-06 

NOx Emission Apportioning 

Year 2018 
School Creek Mine 

West OB Area West OB Area 
I 2 East Coal Area 

NOx Emissions NOx Emissions NOx Emissions 

(g/s) (g/s) (g/s) 

2.224 4.742 

0.021 0.045 

0.064 

0. 165 0.353 

0.2 17 

0. 186 0.397 

0.080 0.170 

0. 102 0.2 17 

0.077 0.163 

0.079 

1.445 3.081 

1.027 

0.053 0.114 

0.042 0.089 
0. 150 0.3 19 

4.5458 9.6907 1.3870 

West OB Area West OB Area 
I 2 East Coal Area 

SCWOB1 SCWOB2 SCEC 
Area Area Area 

473527.559 1 477339.4664 482040.7604 
483 1678.2607 4828023.4825 48271 11.2372 

0.0000 0.0000 0.0000 
87 1.7280 876.2596 2294.8259 
11 75.8017 2493.5963 370.7482 

1,024,979 2,185,038 850,803 

-- -- --
-- -- --

4.435044E-06 4.435044E-06 1.630 l93E-06 

Appendix 9 

West Haul West Haul East Haul 
Road I to Road 2 to Road to 

East 08 Area I East OB Area 2 Truck Dump 2 Truck Dump I Truck Dump I Train Loop 1 Train Loop 2 

NOx Emissions NOx Emissions NOx Emissions NOx Emissions NOx Emissions NOx Emissions NOx Emissions 

(g/s) (g/s) (g/s) (g/s) (g/s) (g/s) (g/s) 

0.167 0.409 

0.197 1.188 2.542 

0.019 0.047 

0.014 0.086 0.100 

0.150 0.368 

0.045 0. 109 

0.004 0.011 

0.092 0.226 

0.0 18 0.045 

0.036 0.21 5 0.094 

0.2 10 0.5 13 

4.928 2.380 

0.044 0. 108 

0.035 0.085 
0.124 0.304 0.005 0.0 13 0.0 18 

0.9099 2.2254 0.25 17 1.5016 2.7536 4.9279 2.3797 

West Haul West Haul East Haul 
Road I to Road 2 to Road to 

East OB Area 1 East OB Area 2 Truck Dump 2 Truck Dump I Truck Dump I Train Loop I Train Loop 2 

SCE081 SCEOB2 SCWR1 1-4 SCWR2 1-13 SCER 1- 19 SCLP I 1-93 SCLP2 1-6 1 

Area Area Areas Areas Areas Areas Areas 

482039.2702 482039.2702 -- -- -- -- --

482768 1.4254 4826775.9410 -- -- -- -- --
0.0000 0.0000 -- -- -- -- --

1671.0067 2296.3 161 -- -- -- -- --
508.7752 905.4844 -- -- -- -- --
850,167 2,079,278 3 1,735 88,766 120,909 46 1,631 222,922 

-- -- 30 30 30 30 30 

-- -- 1,058 2,959 4,030 15,388 7,43 1 

1.070296E-06 1.070296E-06 7.93 1645E-06 1.691646E-05 2.277448E-05 1.06749 1 E-05 1.067491 E-05 



West Coal Area West Coal Area West Coal Area 
I 2 3 

Total West 
Annual Annual East Annual 
NOx NOx NOx 

Emissions Emissions Emissions NOx Emissions NOx Emissions NOx Emissions 

Emission Activities (g/s) (g/s) (g/s) (g/s) (g/s) (g/s) 

OB Haul Trucks 8.979 6.392 2.587 

Coal Haul Trucks 4.320 1.444 2.877 

Graders on OB 0. 155 0.077 0.077 

Graders on Coal 0.232 0. 116 0.116 

Wheeled Loaders 0.128 0.064 0.064 0.029 0.014 0.021 

RT Dozers on OB 1.181 0.59 1 0.591 

RT Dozers on Coal 0.434 0.217 0.2 17 0.098 0.046 0.073 

Track Dozers on OB 0.738 0.492 0.246 

Track Dozers on Reclaim 0.285 0.225 0.060 

Scrapers 0.637 0.319 0.319 

Drills on OB 0.303 0.202 0. 101 

Drills on Coal 0.158 0.079 0.079 0.036 0.0 17 0.027 

Water Trucks 0.399 0.235 0.164 

Blasting on OB 5.643 4.300 1.344 

Blasting on Coal 2.054 1.027 1.027 0.464 0.2 18 0.345 
Locomotives 7.308 

Pumps 0.319 

Welders 0.251 

Light Plants & Generators 0.933 

Total 34.4580 15.7790 9.8680 0.6271 0.2939 0.4660 

Modeling Summary· 

West Coal Area West Coal Area West Coal Area 
Source Description I 2 3 

Model Source ID SCWC I SCWC2 SCWC3 
Source Type Area Area Area 
SW X-Coordinate 475 155. 1789 476797.3366 476350.4378 
SW Y-Coordinate 483 14 17.1968 483 150 I. 7936 4830066.63 13 
Angle 0.0000 0.0000 0.0000 
Area X-Dimension (m) 1642.1577 1233.9089 332.6904 
Area Y-Dimension (m) 229.6378 143.2393 842.2422 

Area (m2
) 377, 101 176,744 280,206 

Road Width (m) -- -- --
Road Segment Length (m) -- -- --
Model Emission Rate1 

1.662933E-06 I .662933E-06 1.662933E-06 

I. Units are g/s-m2 for area sources. 

West OB Area West OB Area 
I 2 

NOx Em issions NOx Emissions 

(g/s) (g/s) 

0.503 1.877 

0.006 0.023 

0.046 0.173 

0.039 0.144 

0.018 0.066 

0.025 0.094 

0.0 16 0.059 

0.338 1.262 

0.010 0.039 

0.008 0.030 
0.029 0. 107 

1.0391 3.8757 

West OB Area WestOB Area 
I 2 

SCWOB I SCWOB2 
Area Area 

473222.6123 473222.6 123 
483 1670.145 1 4831261.8310 

0.0000 0.0000 
170.8348 1848.7959 

11 84.7445 408.3 14 1 

202,396 754,889 

-- --
- --

5. 134066E-06 5. 134066E-06 

NOx Emission Apportioning 

Year2023 
School Creek Mine 

WestOB Area West OB Area West OB Area 

3 4 5 

NOx Emissions NOx Emissions NOx Emissions 

(g/s) (g/s) (g/s) 

0.885 0.885 2.241 

0.01 I 0.0 11 0.027 

0.082 0.082 0.207 

0.068 0.068 0.172 

0.031 0.031 0.079 

0.044 0.044 0. 112 

0.028 0.028 0.071 

0.595 0.595 1.508 

0.018 0.0 18 0.046 

0.014 0.014 0.036 

0.051 0.05 1 0.128 

1.8281 1.8281 4.6282 

WestOB Area West OB Area West OB Area 

3 4 5 

SCWOB3 SCWOB4 SCWOB5 

Area Area Area 
47507 1.4083 476551.4459 4 76082. 1856 
483 1417.1968 483 1 ·117. 1968 4830066.63 13 

0.0000 0.0000 0.0000 
1480.0376 1480.0376 1070.3098 

240.5827 240.5827 842.2422 

356,07 1 356,07 1 90 1,460 
-- -- --
-- - -

5. 134066E-06 5. J3d066E-06 5. 134066E-06 

Appendix 9 

West Haul West Haul East Haul 

East Coal Area East Coal Area East Coal Area Road I to Truck Road 2 to Truck Road to 

I 2 3 East OB Area I East OB Area 2 Dump2 Dump 3 Truck Dump 3 Train Loop 2 

NOx Emissions NOx Emissions NOx Emissions NOx Emissions NOx Emissions NOx Emissions NOx Emissions NOx Emissions NOx Emissions 

(g/s) (g/s) (g/s) (g/s) (g/s) (g/s) (g/s) (g/s) (g/s) 

2.118 0.469 

0.640 0.804 2.877 

0.063 0.014 

0.051 0.065 0.116 

0.0 19 0.019 0 .027 

0.483 0.107 

0.063 0.063 0.090 

0.201 0.045 

0.049 0.011 

0.261 0.058 

0.083 0.0 18 

0.023 0.023 0.033 
0.104 0. 13 1 0. 164 

1.1 00 0.244 

0.300 0.300 0.428 
7.308 

0.153 0.034 

0. 121 0.027 

0.425 0.094 0.006 0.0 16 0.025 

0.4048 0.4048 0.5775 5.0574 1.1211 0.8020 1.0151 3.1818 7.3075 

West Haul West Haul East Haul 

East Coal Area East Coal Area East Coal Area Road I to Truck Road 2 to Truck Road to 

I 2 3 East OB Area I East OB Area 2 Dump 2 Dump3 Truck Dump 3 Train Loop 2 

SCECI SCEC2 SCEC3 SCEOBI SCEOB2 SCWR I 1-8 SCWR2 1-14 SCER 1-28 SCLP2 1-61 

Area Area Area Area Area Areas Areas Areas Areas-

481236. 19 16 482413 .9994 483591.807 1 481236. 19 16 484440.2793 -- -- -- --

4825697.9332 4825697.9332 4825654.9574 4825456.5332 4825456.5332 -- -- -- --
0.0000 0.0000 0.0000 0.0000 0.0000 -- -- -- --

11 77.8078 11 77.8078 1877. 1276 3204.0877 1028.6554 -- -- -- --
2 14.6290 2 14.6290 192.1276 932.2825 643.744 1 -- -- -- --
252,792 252,792 360,648 2,987,115 662,191 45,270 112,370 177,092 222,922 

-- -- -- -- -- 30 30 30 30 

- -- -- -- -- 1,509 3,746 5,903 7,43 1 

1.60 1157E-06 1.60 1157E-06 1.60 11 57E-06 1.693088E-06 1.693088E-06 1.7716 14E-05 9.033409E-06 I. 79667 1 E-05 3.278075E-05 



West Coal Area West Coal Area 
I 2 

Total North 
Annual West Annua l East Annual 
NOx Annual NOx NOx NOx 

Emissions Emissions Emissions Emissions NOx Emissions NOx Emissions 
Emission Activities (g/s) (g/s) (g/s) (g/s) (g/s) (g/s) 

OB Haul Trucks 16.628 5.502 7.387 3.739 
Coal Haul Trucks 10.187 2.852 3.260 4.075 
Graders on OB 0.715 0.237 0.3 18 0.161 
Graders on Coal 0.477 0. 134 0.153 0.191 
Wheeled Loaders 0.277 O.Q78 0.089 0.111 0.026 0.026 
RT Dozers on OB 5.224 1.729 2.321 1. 175 
RT Dozers on Coal 1.74 1 0.488 0 .557 0.697 0. 165 0.161 
Track Dozers on OB 2.537 0.710 0.8 12 1.0 15 
Track Dozers on Reclaim 0.294 0.082 0.094 0.1 18 
Scrapers 3.756 1.052 1.202 1.502 
Drills on OB 0.582 0 .167 0.240 0.176 
Drills on Coal 0.336 0.094 0.107 0.134 0.032 0.03 1 
Water Trucks 3. 11 0 1.309 1.481 0.320 
Blasting on OB 37. 148 10.643 15.287 11.2 18 
Blasting on Coal 8.558 2.396 2.739 3.423 0.812 0 .792 
Locomotives 18.266 

Pumps 0.336 

Welders 0.399 
Light Plants & Generators 3.491 

Total 11-t.0637 27.47 19 36.0447 28.05.14 1.0351 1.010 l 

Modeling Summary· 

West Coal Area West Coal Area 
Source Description I 2 
Model Source ID NAWC I NAWC2 
Source Type Area Area 
SW X-Coordinate 474183.8130 473646.8908 
SW ¥-Coordinate 48 18950.7672 48 17551 .7232 
Angle 0.0000 0.0000 
Area X-Dimens ion (111) 267.7497 268.2240 
Area Y-Dimension (111) 1434.2 172 1397.1316 
Area (m2

) 384,0 11 374,744 
Road Width (m) -- --
Road Segment Length (m) -- --
Model Emission Rate1 

2.695553E-06 2.695553E-06 

I. Units are g/s-m2 for area sources. 

West Coal Area West OB Area 
3 I 

NOx Emissions NOx Emissions 

(g/s) (g/s) 

1.5 19 

0.065 

0.026 

0 .477 

0.16 1 

0.196 

0.023 

0.290 

0.046 

0.031 

2.938 

0 .792 

0.027 

0.03 1 

0.257 

1.0101 5.8684 

West Coal Area West OB Area 

3 I 

NAWC3 NAWOBI 
Area Area 

473646.8908 473915.4859 
48 16 154.59 16 4818950.7672 

0.0000 0.0000 
268.2240 868.0531 
1397.1316 1436.5800 

374,744 1,247,028 

-- --
-- --

2.695553E-06 4.7059 12E-06 

NOx Emission Apportioning 

Year 2018 
NARM 

West OB Area West 03 Area North Coal 
2 3 Area I 

NOx Emissions NOx Emissions NOx Emissions 

(g/s) (gls) (gls) 

0.400 3.583 

0.017 0.154 

0.012 

0. 126 1.126 

0.077 

0.052 0.463 

0.006 0.054 

0.076 0.685 

0.0 12 0.109 

0.015 

0.774 6.931 

0.380 

0.007 0 .063 

0.008 0 .074 

0.068 0.~05 

1.5458 13.8468 0.4844 

WestOB Area West OB Area North Coal 
2 3 Area I 

NAWOB2 NAWOB3 NANC I 
Area Area Area 

474783.5390 4 733 78.67 16 470741 .035 1 
48 18376.6757 4816082.18 15 4823548.3489 

0.0000 0 .0000 0.0000 
204.62 10 1025.7408 2 11 .4237 
1605.3622 2868 5857 985.8443 

328,491 2,942,425 208,43 1 
-- -- --
-- -- --

4.7059 12E-06 4.7059 12 E-06 2.32401 1 E-06 

Appendix 9 

North Coal North Coal North Coal North Coal North Coal North Coal North Coal North OB Area North OB Area 

Area 2 Area 3 Area4 Area 5 Area 6 Area 7 Area 8 I 2 

NOx Emissions NOx Emissions NOx Emissions NOx Emissions NOx Emissions NOx Emissions NOx Emissions NOx Emissions NOx Emissions 

(g/s) (g/s} {g/s} (g/s} (g/s) (g/s) (g/s} (g/s) (g/s) 

1.193 0.602 

0.05 1 0.026 

0.0 10 0.012 0.013 0.0 13 0.009 0 .009 0.009 

0.375 0.189 

0.061 0.075 0.084 0.084 0.059 0.059 0.060 

0. 131 0.066 

0.015 0.008 

0. 194 0.098 

0.039 0.020 

0.0 12 0.014 0.0 16 0.016 0.011 0.01 1 0.012 

2.468 1.245 

0 .298 0.367 0.41 1 0.4 11 0.289 0 .289 0.294 

0.021 0.010 

0.025 0.0 12 
0.200 0.101 

0.3794 0..1683 0.52.13 0.5243 0.3685 0.3685 0.3743 4.7103 2.3762 

North Coal North Coal North Coal North Coal North Coal North Coal North Coal North OB Area North OB Area 

Area 2 Area 3 Area4 Area 5 Area 6 Area 7 Area 8 I 2 

NANC2 NANC3 NANC4 NANC5 NANC6 NANC7 NANC8 NANOBI NANOB2 

Area Area Area Area Area Area Area Area Area 

470741.0351 4 7 1958.2939 472964.1297 474082.7585 475201.3872 476383.2485 477565.1097 47074 1.035 1 4 70741.035 1 

4824534.1932 4825338.8025 4826344.2 106 4826344.2106 -l8263 75. 1852 4826375.1852 4826344.7062 4823209.2229 4824534. 1929 

0.0000 0.0000 0.0000 0.0000 0 .0000 0.0000 0.0000 0.0000 0.0000 
12 17.2637 1005.8409 111 8.6288 1118.6288 11 81.86 12 11 81.86 12 11 99.0 195 732.72 19 12 17.2637 

134. 1011 200.3423 201.6605 201.6605 134.1675 134. 1675 134.3 168 1324.9701 402.3372 

163.236 20 1,512 225,583 225,583 158,567 158,567 161 ,048 970,835 489,750 

-- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- --

2.3240 I I E-06 2.3240 II E-06 2.3240 II E-06 2.3240 11E-06 2.3240 I I E-06 2.3240 II E-06 2.3240 II E-06 4.85 179 1E-06 4.85 179 1E-06 



North OB Area North OB Area North OB Area North OB Area East Coal Area East Coal Area East Coal Area 
3 4 5 6 I 2 3 East OB Area I 

NOx Emissions NOx Emissions NOx Emissions NOx Emissions NOx Emissions NOx Emissions NOx Emissions NOx Emissions 

(g!s) (g/s) (g/s) (g/s) (g/s) (g/s) (g!s) (g/s) 

0.829 0.936 0.893 2.935 2.1 11 

0.036 0.040 0.038 0.126 0 .091 

0.084 0.0 13 0.013 

0.260 0.294 0.280 0.922 0.663 

0.527 0 .085 0.085 

0.091 0.103 0.098 0.323 0 .573 

0.011 0.012 0.011 0.037 0.067 

0.135 0.152 0.145 0.477 0.848 

0.027 0.030 0.029 0.095 0.099 

0.102 0.0 16 0 .0 16 

1.716 1.937 1.847 6.073 6.335 

2.59 1 0.416 0 .416 

0.0 14 0.016 0.0 15 0.051 0.063 

0.0 17 0.019 0.018 0.060 O.D75 
0.139 0.157 0.149 0.491 0.6 14 

3.2746 3.6979 3.5261 11.5913 3.3042 0.5303 0.5303 I 1.5412 

North OB Area North OB Area North OB Area North OB Area East Coal Area East Coal Area East Coal Area 
3 4 5 6 I 2 3 East OB Area I 

NANOB3 NANOB4 NANOB5 NANOB6 NAEC I NAEC2 NAEC3 NAEOBI 
Area Area Area Area Area Area Area Area 

4 71958.2963 472964.13 17 473997. 1655 475201.3886 478763. 1767 483540.0825 484 70 1.1 4 78 4 78762.7088 
4825003.1354 4825942. 1946 4826076.4836 4826039.9052 4825 190.6328 4824723.16 13 4824723. 16 13 4824787.6344 

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
1005.8366 1033.0338 1204.2230 3562.8092 3294. 1388 11 6 1.0654 11 6 1.0654 2473.3364 
671.0129 737.7936 603.5046 670.5600 335.4007 152.7370 152.7370 1207.4658 

674,929 762,166 726,754 2,389,077 1, 104 ,856 177,338 177,338 2,986,469 

-- -- -- -- -- -- -- --
-- -- -- -- -- -- -- --

4.85179 1 E-06 4.85 1791E-06 4.85 1791£-06 4.85 179 1E-06 2.990595E-06 2.990595£-06 2.990595E-06 3.864490E-06 

NOx Emission Apportioning 

Year 2018 
NARM 

East OB Area 2 East OB Area 3 East OB Area 4 

West Haul 
Road I to 
Hopper A 

NOx Emissions NOx Emissions NOx Emissions NOx Emissions 

(g!s) (g!s) (g!s) (g!s) 

0.482 1.101 0 .045 

0.811 

0.02 1 0.047 0.002 

0.038 

0. 151 0 .346 0.014 

0.131 0.299 0.0 12 

0.0 15 0.035 0.001 

0.194 0.442 0.0 18 

0.023 0.052 0.002 

0.372 

1.446 3.304 0.134 

0.014 0.033 0.001 

0.017 0.039 0.002 
0.140 0.320 0.013 0.026 

2.6338 6.0187 0.2440 1.2479 

West Haul 
Road I to 

East OB Area 2 East OB Area 3 East 08 Area 4 Hopper A 

NAEOB2 NAEOB3 NAEOB4 NAWR I 1-25 

Area Area Area Areas 

481236.0452 482643.0628 485448.8565 --
4824 787.6344 4824320.8204 4824723.1613 --

0.0000 0.0000 0.0000 --
821.5333 2805.7938 413.3567 --
829.5894 555.0779 152.7370 --
681 ,535 1,557,434 63, 135 126,791 

-- -- -- 30 

-- -- -- 4,226 

3.864490E-06 3.864490£-06 3.864490£-06 9.8425 17£-06 

Appendix 9 

West Haul North Haul 

Road 2 to Road I to 
Hopper A HopperN 

NOx Emissions NOx Emissions 

(g/s) (g!s) 

2.041 0.833 

0.096 0 .039 

0.937 0.379 

0.034 0.024 

I 3.1066 1.2745 

West Haul North Haul 

Road 2 to Road I to 
Hopper A Hopper N 

NAWR2 1-32 NANRI 1- 18 

Areas Areas 

-- --
-- --
-- --
-- --
-- --

163,385 11 5,535 

30 30 
5,446 3,85 1 

1.90 1422E-05 1.103125£-05 

North Haul North Haul North Haul 

Road 2 to Road 3 to Road 4 to East Haul Road East Haul Road 

Hopper N Hopper N Hopper N I to Hopper D 2 to Hopper D Train Loop 

NOx Emissions NOx Emissions NOx Emissions NOx Emissions NOx Emissions NOx Emissions 

(g!s) (g!s) (g!s) (g/s) (g/s) (g/s) 

0.398 0.887 1.142 2.863 1.2 12 

0.0 19 0.042 0.053 0.134 0.057 

0 .181 0.403 0 .519 0.225 0.095 

18.266 

0.02 1 0.021 0.025 0.037 0.049 

0.6179 1.3521 1.7395 3.2590 1.4125 18.2664 

North Haul North Haul North Haul 

Road 2 to Road 3 to Road 4 to East Haul Road East Haul Road 

Hopper N Hopper N HopperN I to Hopper D 2 to Hopper D Train Loop 

NANR2 1- 18 NANR3 1-19 NANR4 1-27 NAER I 1-43 NAER2 1-76 NALP 1-128 

Areas Areas Areas Areas Areas Areas 

-- -- -- -- -- --
-- -- -- -- -- --
-- -- -- -- -- --
-- -- -- -- -- --
-- -- -- -- -- --

10 1,7 15 101,303 123,074 180,048 237,389 611 ,379 

30 30 30 30 30 30 

3,39 1 3,377 4 , 102 6,002 7,9 13 20,379 

6.075150E-06 1.334682E-05 1.4 13374E-05 1.8 1 0065E-05 5.950240E-06 2.987743E-05 



West Coal Area West Coal Area 
I 2 

Total North 
Annual West Annual 

NOx Annual NOx NOx 
Emissions Emissions Emissions NOx Emissions NOx Emissions 

Emission Activities (g/s) (g/s) (g/s) (g/s) (g/s) 

OB Haul Trucks 19.998 8.777 11.22 1 

Coal Haul Trucks 9.363 3.511 5.852 

Graders on OB 0.777 0.341 0.436 

Graders on Coal 0.518 0.194 0.324 

Wheeled Loaders 0.275 0.103 0 .172 0.044 0.059 

RT Dozers on OB 5.674 2.490 3.184 

RT Dozers on Coal 1.891 0.709 1.182 0.305 0.404 

Track Dozers on OB 2.3 11 0.867 1.444 

Track Dozers on Reclaim 0.294 0.110 0.184 

Scrapers 4.087 1.533 2.554 

Drills on OB 0.727 0.354 0.372 
Drills on Coal 0.336 0.1 26 0.210 0.054 0.072 

Water Trucks 3.393 1.432 1.962 

Blasting on OB 33.65 1 16.407 17.245 

Blasting on Coal 8.558 3.209 5.349 1.382 1.828 

Locomotives 18.266 

Pumps 0.336 

Welders 0.399 
Light Plants & Generators 3.491 

Total 114.3460 40.1630 51.6903 1.7855 2.3620 

Modeling Summary: 

West Coal Area West Coal Area 
Source Description I 2 

Model Source ID NAWC1 NAWC2 
Source Type Area Area 
SW X-Coordinate 472578.3766 471976.6677 
SW Y -Coordinate 4818939.3405 4817032.8460 
Angle 0.0000 0.0000 
Area X-Dimension (m) 465.0102 463.2151 
Area Y -Dimension (m) 1435.62 14 1906.4947 

Area (m2
) 667,579 883, 11 7 

Road Width (m) -- --
Road Segment Length (m) -- --
Model Emission Rate' 2.674607E-06 2.674607E-06 

1. Units are g/s-m2 for area sources. 

West OB Area 
1 

NOx Emissions 
(g/s) 

1.587 

0.062 

0.450 

0.157 

0.020 

0.277 

0.064 

2.967 

0.024 

0.028 
0.231 

5.8663 

WestOB Area 
1 

NAWOBI 
Area 

4741 12.775 1 
4820382 .573 1 

0.0000 
680.3406 
1583.5795 

1,077,373 
--
--

5.445023E-06 

NOx Emission Apportioning 

Year 2023 
NARM 

WestOB Area West OB Area West OB Area 
2 3 4 

NOx Emissions NOx Emissions NOx Emissions 

(g/s) (g/s) (g/s) 

3.546 1.526 2.118 

0.138 0.059 0.082 

1.006 0.433 0.601 

0.350 0.151 0.209 

0.045 0.019 0.027 

0.619 0.267 0.370 

0.143 0.062 0.085 

6.628 2.853 3.959 

0.053 0.023 0.031 

0.063 0.027 0.037 

0.515 0.222 0.308 

13.1044 5.6417 7.8271 

West OB Area West OB Area WestOB Area 
2 3 4 

NAWOB2 NAWOB3 NAWOB4 
Area Area Area 

472037.5468 471976.6677 472496.7554 
48 18939.3407 48 16947.1 225 4816596.9922 

0.0000 0.0000 0.0000 
1676.4000 520.0877 613.6874 
1435.62 12 1992.2183 2342.3484 

2,406,675 1,036, 128 1,437,470 
-- -- --
-- -- --

5.445023E-06 5.445023E-06 5.445023E-06 

Appendix 9 

North Coal North Coal North Coal North Coal North Coal North Coal North Coal 

Area I Area 2 Area 3 Area4 Area 5 Area 6 Area 7 

NOx Emissions NOx Emissions NOx Emissions NOx Emissions NOx Emissions NOx Emissions NOx Emissions 

(g/s) (g/s) (g/s) (g/s) (g/s) (g/s) (g/s) 

0.003 0.003 0.003 0.003 0.032 0.017 0.050 

0.021 0.021 0.021 0.021 0.221 0.116 0.345 

0.004 0.004 0.004 0.004 0.039 0.021 0.061 

0.097 0.097 0.097 0.097 1.002 0.527 1.560 

0.1255 0.1255 0.1255 0.1255 1.2952 0.6807 2.0163 

North Coal North Coal North Coal North Coal North Coal North Coal North Coal 

Area 1 Area 2 Area 3 Area4 Area 5 Area 6 Area 7 

NANC I NANC2 NANC3 NANC4 NANC5 NANC6 NANC7 

Area Area Area Area Area Area Area 

470671 .5529 4 7067 1.5529 470671.5529 470671.5529 47 1002.7667 471958.2905 472964.128 1 

48236 19.0895 4824169.2004 4824719.3 113 4825269.4222 4826009.4257 4826210.5975 4827 149.4790 

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

67.6841 67.684 1 67.6841 67.6841 955.5229 1005.8376 2237.259 1 

550.1109 550.1109 550.1109 550. 1109 402. 1433 200.7641 267.3656 

37,234 37,234 37,234 37,234 384,257 201 ,936 598,166 

-- -- -- -- -- -- --
-- -- -- -- -- -- --

3.370723E-06 3.370723E-06 3.370723E-06 3.370723E-06 3.370723E-06 3.3 70723 E-06 3.370723E-06 



North Coal North Coal North Coal North OB Area North OB Area 
Area 8 Area 9 Area 10 I 2 

NOx Emissions NOx Emissions NOx Emissions NOx Emissions NOx Emissions 

(g/s) (g/s) (g/s) (g/s) (g/s) 

0.264 0.264 

0.010 0.010 

0.020 0.020 0.020 

0.075 0.075 

0.137 0.137 0. 139 

0.034 0.034 

0.004 0.004 

0.060 0.060 

0.009 0.009 

0.024 0.024 0.025 

0.406 0.406 

0.620 0.620 0.631 

0.005 0.005 

0.006 0.006 
0.047 0.047 

0.8014 0.8014 0.8155 0.9207 0.9207 

North Coal North Coal North Coal North OB Area North OB Area 
Area 8 Area 9 Area 10 I 2 

NANC8 NANC9 NANCIO NANOB I NANOB2 
Area Area Area Area Area 

475201.3872 476383.2483 477565. 1097 470537.9628 470537.9628 
4827179.8572 4827179.8572 4827149.3782 4823619.0895 4824719.3113 

0.0000 0.0000 0.0000 0.0000 0.0000 
1181.8611 1181.8611 1199.3080 20 1.2743 201.2743 
20 1.1692 201.1692 201.7374 1100.22 18 1100.2218 

237,754 237,754 24 1,945 22 1,446 221,446 
-- -- -- -- --
-- -- -- -- --

3.370723E-06 3.370723E-06 3.370723E-06 4. 157606E-06 4. 157606E-06 

North OB Area North OB Area 
3 4 

NOx Emissions NOx Emissions 

(g/s) (g/s) 

1.073 0.206 

0.042 0.008 

0.304 0.058 

0.138 0.026 

0.018 0.003 

0.244 0.047 

0.036 0.007 

1.649 0.3 16 

0.020 0.004 

0.023 0.004 
0.193 0.037 

3.7385 0.7166 

North OB Area North OB Area 
3 4 

NANOB3 NANOB4 
Area Area 

470739.2370 47 1958.2896 
482527 1.8094 4825838.0626 

0.0000 0.0000 
1219.0526 1005.8385 
737.6164 17 1.3632 

899,193 172,364 

-- --
-- --

4. 157606E-06 4. 157606E-06 

NOx Emission Apportioning 

Year 2023 
NARM 

North OB Area North OB Area North OB Area 
5 6 7 

NOx Emissions NOx Emissions NOx Emissions 

(g/s) (g/s) (g/s) 

1.569 5. 104 2.741 

0.061 0.198 0.106 

0.445 1.448 0.778 

0.202 0.657 0.353 

0.026 0.084 0.045 

0.357 1.162 0.624 

0.052 0.169 0.091 

2.41 I 7.844 4.2 13 

0.029 0.094 0.050 

0.034 0. 111 0.060 

0.282 0.916 0.492 

5.4682 17.7877 9.5526 

North OB Area North OB Area N01th OB Area 
5 6 7 

NANOB5 NANOB6 NANOB7 
Area Area Area 

47 1002.7667 472964. 128 1 478764.4177 
4826009.4257 4826814.1030 4826598.996 1 

0.0000 0.0000 0.0000 
1961.3614 5800.2896 1607.2016 
670.5650 737.6 11 4 1429.5797 

1,315,220 4,278,360 2,297,623 
-- -- --
-- -- --

4. 157606E-06 4.157606E-06 4. 157606E-06 

Appendix 9 

West Haul West Haul North Haul North Haul North Haul North Haul 

Road 1 to Road 2 to Road I to Road 2 to Road 3 to Road 4 to 

Hopper A Hopper A HopperN HopperN HopperN HopperN Train Loop 

NOx Emissions NOx Emissions NOx Emissions NOx Emissions NOx Emissions NOx Emissions NOx Emissions 

(g/s) (g/s) (g/s) (g/s) (g/s) (g/s) (g/s) 

1.338 2.173 0.409 1.728 1.544 2.170 

0.074 0. 120 0.023 0.096 0.085 0.120 

0.546 0.886 0.137 0.579 0.5 18 0.727 

18.266 

0.037 0.045 0.029 0.03 1 0.027 0.032 

1.9949 3.2244 0.5975 2.4345 2.1747 3.0490 18.2664 

West Haul West Haul North Haul North Haul North Haul North Haul 

Road I to Road 2 to Road I to Road 2 to Road 3 to Road 4 to 

Hopper A Hopper A HopperN Hopper N Hopper N HopperN Train Loop 

NAWRI 1-3 1 NAWR2 1-38 NANR1 1-2 1 NANR2 1-25 NANR3 1-22 NANR4 1-30 NALP 1-1 28 

Areas Areas Areas Areas Areas Areas Areas 

-- -- -- -- -- -- --
-- -- -- -- -- -- --
-- -- -- -- -- -- --
-- -- -- -- -- -- --
-- -- -- -- -- -- --

172,959 2 12,29 1 134,739 144,706 126,7 10 148,418 6 11 ,379 

30 30 30 30 30 30 30 

5,765 7,076 4,491 4,824 4,224 4,947 20,379 

1.153392E-05 1.5 18870E-05 4.434 165E-06 1.682385E-05 1.7163 10E-05 2.0543 1 OE-05 2.987743E-05 



Pit I Coal Area Pit I Coal Area 
I 2 

Total 
Annual Pit I Annual Pit 2 Annual Pit 4 Annual 

NOx NOx NOx NOx 

Emissions Emissions Emissions Emissions NOx Emissions NOx Emissions 

Emission Activities (g/s) (g/s) (g/s) (g/s) (gls) (g/s) 

OB Haul Trucks 14.799 2.336 10.025 2.438 

Coal Haul Trucks 6.893 2.156 3.676 1.061 

Graders 0.9 18 0.287 0.489 0.14 1 

Wheeled Loaders on OB 0. 105 0.014 0.072 0.0 19 

Wheeled Loaders on Coal 0.034 0.0 11 0.018 0.005 0.006 0.006 

RT Dozers on OB 1.872 0.245 1.280 0.347 

RT Dozers on Coal 1.029 0.340 0.534 0. 154 0. 170 0. 170 

Track Dozers on OB 1.524 0.200 1.042 0.282 

Track Dozers on Coal 0.356 0. 11 8 0. 185 0.053 0.059 0.059 

Scrapers 1.048 0.280 0.605 0. 164 

Drills on OB 0.461 0. 123 0.266 0.072 

Drills on Coal 0.081 0.027 0.042 0.0 12 0.0 13 0.013 

Water Trucks 1.255 0.302 0.760 0. 194 

OB Blasting 20.54 1 5.48 1 11 .850 3.2 11 

Coal Blasting 2.975 0.983 1.545 0.446 0.492 0.492 

Locomotives 1.855 

Pumps 1.464 

Welders 0. 146 

Light Plants and Generators 0.489 

Compressors 0.027 

Total 57.8709 12.9012 32.3885 8.6011 0.7396 0.7396 

Modeling Summary: 

Pit I Coal Area Pit I Coal Area 
Source Description I 2 

Model Source ID A IC I A IC2 
Source Type Area Area 
SW X-Coordinate 469058.4886 470276. 1032 
SW Y-Coordinate 4818561.3095 48 18948.782 1 
Angle -17.6523 -17.6523 
Area X-Dimension (m) 1277.7794 1277.7794 
Area Y -Dimension (m) 177.7617 177.7617 

Area (m2
) 227.140 227. 140 

Road Width (m) -- --
Road Segment Length (m) -- --
Model Emission Rate' 3.256 121 E-06 3.25612 1 E-06 

I. Units are g/s-m2 for area sources. 

Pit I OB Area 

NOx Emissions 

(g/s) 

2.336 

0.014 

0.245 

0.200 

0.280 

0. 123 

5.481 

0.3 12 

0.031 

0.100 

0.006 

9.1255 

Pit I OB Area 

A lOB 
Area 

469147.1 152 
48 18282.8048 

- 17.6523 
2555.5588 
581.4476 

1,485,924 

--
--

6. 1413 12E-06 

NOx Emission Apportioning 

Year 2018 
Antelope Mine 

Pit 2 Coal Area Pit 2 Coal Area 
I 2 Pit 2 OB Area I 

NOx Emissions NOx Emissions NOx Emissions 

(gls) (gls) (g/s) 

9.666 

0.069 

0.009 0.009 

1.234 

0.267 0.267 

1.005 

0.092 0.092 

0.583 

0.256 

0.02 1 0.02 1 

11.426 

0.773 0.773 

0.511 

0.051 

0.164 

0.009 

1.1622 1.1 622 24.9740 

Pit 2 Coal Area Pit 2 Coal Area 
I 2 Pit 2 OB Area I 

A2C l A2C2 A20B I 
Area Area Area 

467401.3 146 468834.3547 467401.3 146 

4816244.7787 48 16244.7787 48 15894.2575 

0.0000 0.0000 0.0000 
1433.0402 1433.0402 2866.3888 
253.4365 253.4365 849.6318 

363,185 363, 185 2,435,375 

-- -- --
-- -- --

3.200086E-06 3.200086E-06 1.025469E-05 

Appendix 9 

Pit 2 OB Area 2 Pit 4 Coal Area Pit 4 OB Area I Pit 4 OB Area 2 Pit I Haul Road Pit 2 Haul Road Pit 4 Haul Road Train Loop 

NOx Emissions NOx Emissions NOx Emissions NOx Emissions NOx Emissions NOx Emissions NOx Emissions NOx Emissions 

(g/s) (g/s) (g/s) (g/s) (g/s) (gls) (g/s) (g/s) 

0.359 1.409 1.029 

2. 156 3.676 1.06 1 

0.287 0.489 0. 14 1 

0.003 0.0 11 0.008 

0.005 

0.046 0.201 0. 146 

0. 154 

0.037 0. 163 0.1 19 

0.053 

0.022 0.095 0.069 

0.010 0.042 0.030 

0.0 12 

0.302 0.760 0. 194 

0.424 1.856 1.355 

0.446 
1.855 

0.019 0.360 0.263 

0.002 0.036 0.026 

0.006 0. 11 5 0.084 0.004 0.009 0.007 

0.000 0.007 0.005 

0.9274 0.6712 4.2936 3.1344 2.7494 4.9337 1.4035 1.8546 

Pit 2 OB Area 2 Pit 4 Coal Area Pit 4 OB Area I Pit 4 OB Area 2 Pit I Haul Road P it 2 Haul Road Pit 4 Haul Road Train Loop 

A20B2 A4C A40B I A40B2 A IR 1- 10 A2R 1-26 A4R 1-22 ANLP 1-52 

Area Area Area Area Areas Areas Areas Areas 

466747.8882 468 10 1.44 16 466466.3 199 468028.2896 -- -- -- --
48 15649.7459 48 10668. 1226 48 10664.8326 4810664.8326 -- -- -- --

0.0000 0.0000 0.0000 0.0000 -- -- -- --
37 1.6866 365.7600 156 1.9698 771.3478 -- -- -- --
243.3180 1613.0702 1096.9590 1621.6106 -- -- -- --

90.438 589,997 1.713,4 17 1.250,826 65.627 13 1.273 104.073 166,197 

-- -- -- -- 30 30 30 30 

-- -- -- -- 2. 188 4,376 3,469 5,540 

1.025469E-05 1.1 37685E-06 2.505843E-06 2.505843E-06 4. 189404E-05 3.758336E-05 1.348595E-05 1.115889E-05 



Pit I Coal Area Pit I Coal Area 
I 2 

Total 
Annual Pit I Annual Pit 2 Annual Pit 4 Annual 

NOx NOx NOx NOx 
Emissions Emissions Emissions Emissions NOx Emissions NOx Emissions 

Emission Activities (gls) (gls) (gls) (gls) (gls) (gls) 

OB Haul Trucks 14.423 2.392 12.027 0.003 
Coal Haul Trucks 6.886 1.960 4.853 0.073 
Graders 0.894 0.254 0.630 0.0 10 
Wheeled Loaders on OB 0. 100 0.014 0.086 0.000 
Wheeled Loaders on Coal 0.034 0.009 0.024 0.000 0.005 0.005 
RT Dozers on OB 1. 809 0.259 1.550 0.000 
RT Dozers on Coal 1.027 0.280 0.736 0.0 11 0.140 0. 140 
Track Dozers on OB 1.405 0.201 1.203 0.000 
Track Dozers on Coal 0.374 0.102 0.268 0.004 0.051 0.051 
Scrapers 1.02 1 0.287 0.733 0.000 
Drills on OB 0.45 1 0.127 0.324 0.000 
Drills on Coal 0.080 0.022 0.057 0.001 0.011 0.011 
Water Trucks 1.223 0.28 1 0.938 0.004 
OB Blasting 16.490 4.643 11.845 0.003 
Coal Blasting 2.975 0.8 10 2.133 0.032 0.405 0.405 
Locomotives 1.855 
Pumps t .464 

Welders 0. 146 

Light Plants and Generators 0.489 
Compressors 0.027 

Total 53.1716 11.6408 37.4079 0.1428 0.6 11 1 0.6 111 

Modeling Summary· 

Pit I Coal Area Pit I Coal Area 
Source Description I 2 

Model Source 10 AIC I A IC2 
Source Type Area Area 
SW X-Coordinate 468836.3309 469831 .3875 
SW Y-Coordinate 48 19225.5205 4819542. 1701 
Angle -17.6523 - 17.6523 
Area X-Dimension (m) 1044.2244 1044.2244 
Area Y-Dimension (m) 115.4929 115.4929 
Area (m2

) 120,601 120.601 
Road Width (m) -- -
Road Segment Length (m) -- --
Model Emission Rate1 

5.066743E-06 5.066743E-06 

I Units are g/s-m2 for area sources. 

Pit 1 OB Area I Pit I OB Area 2 

NOx Emissions NOx Emissions 

(gls) (gls) 

1. 122 1.270 

0.007 0.008 

0. 122 0.138 

0.094 0. 107 

0. 135 0.153 

0.060 0.067 

2. 178 2.465 

0.149 O. t69 

0.0 15 0.017 

0.047 0.053 

0.003 0.003 

3.930 .. 4.4 .. 83 

Pit I OB Area I Pit 1 OB Area 2 

A I OBI A IOB2 
Area Area 

468836.3309 468924.2382 
48 19225.5205 4818949.2760 

- 17.6523 - 17.6523 
2088.4488 2358.7649 
289.2926 289.8943 

604, 173 683,792 

-- -
-- --

6.505348E-06 6.505348E-06 

NOx E mission Apportioning 

Year 2023 
Antelope Mine 

Pit 2 Coal Area Pit 2 Coal Area 

I 2 Pit 2 OB Area I 

NOx Emissions NOx Emissions NOx Emissions 

(g/s) (gfs) (g/s) 

5.005 

0.036 

0.020 0.005 

0.645 

0.589 0.147 

0.501 

0.2 15 0.053 

0.305 

0. 135 

0.046 0.0 11 

4.929 

1.707 0.425 

0.321 

0.032 

0. 100 

0.006 

2.5768 0.6418 12.0152 

Pit 2 Coal Area Pit 2 Coal Area 
I 2 Ptt2 OB Area I 

A2C I A2C2 A20B I 
Area Area Area 

467402.3697 466 149. 1671 467402.3697 

4817436.553 1 48 15895.8961 48 17436.553 1 

0.0000 0.0000 0.0000 
2458.7567 1252.1474 2463.7798 

283.3089 138.5700 528 0523 

696.588 173.5 10 I ,301,005 

- - -
--

3 699 14 I E-06 3.699 141 E-06 9.235343E-06 

Appendix 9 

Pit 2 Haul Road Pit 2 Haul Road 

Pit 2 OB Area 2 Pit 2 OB Area 3 Pit 4 Coal Area Pit 4 OB Area I Pit 4 OB Area 2 Pit I Haul Road I 2 Pit 4 Haul Road Train Loop 

NOx Emissions NOx Emissions NOx Emissions NOx Emissions NOx Emissions NOx Emissions NOx Emissions NOx Emissions NOx Emissions NOx Emissions 

(g/s) (g/s) (gls) (gls) (gls) (gfs) (g/s) (g/s) (gls) (gls) 

5.341 1.68 1 0.002 0.001 

1.960 2.47 1 2.382 0.073 

0.254 0.32 1 0.309 0.0 10 

O.Q38 0.012 0.000 0.000 

0.000 

0.688 0.2 17 0.000 0.000 

0.0 11 

0.534 0. 168 0.000 0.000 

0.004 

0.326 0.102 0.000 0.000 

0.1 44 0.045 0.000 0.000 

0.001 

0.281 0.478 0.460 0.004 

5.260 1.655 0.002 0.001 

0.032 

1.855 

0.343 0. 108 0.287 0.086 

0.034 0.011 0.029 0.009 

0. 107 0.034 0.090 0.027 0.007 0.004 0.014 0.008 

0.006 0.002 0.005 0.002 

12.8223 4.0345 0.0486 0.4160 0. 1251 2.5014 3.2735 3.1 655 0.095 .. 1.8546 

Pit 2 Haul Road Pit 2 Haul Road 

Pit 2 OB Area 2 Pit 2 OB Area 3 Pit 4 Coal Area Pit 4 OB Area I Pit 4 OB Area 2 Pit I Haul Road I 2 Pit 4 Haul Road Train Loop 

A20B2 A20B3 A4C MOB I A40B2 AIR 1-1 3 A2R I 1-8 A2R2 1-35 A4R 1-24 ANLP 1-52 

Area Area Area Area Area Areas Areas Areas Areas Areas 

467401.3146 466149. 167 1 470120. 1908 469 125.5696 470 102.1095 -- -- -- --
4816945.8209 48 15895.8961 4809628.2991 4810683.941 1 4809596.1364 -- -- -- -- --

0.0000 00000 0.0000 0.0000 0.0000 - -- -- --
2829.2340 1252. 1474 306.6704 987.63 16 333.4500 - -- -- -- --
490.7323 348.88 17 1009.8863 1177.3589 I 049.0267 -- -- -- -- --
1,388,397 436,85 1 309,702 1.162,797 349,798 85,850 47,801 184,949 106,899 166,197 

-- - - - -- 30 30 30 30 30 

-- -- -- -- 2,862 1,593 6,165 3,563 5,540 

9.235343£-06 9.235343£-06 1.570620£-07 3.57731 OE-07 3.5773 1 OE-07 2.9 13730£-05 6.848198£-05 1.7 11 57 1E-05 8.919809£-07 1. 11 5889E-05 



Total North Northwest West Southwest South 
Annual Annual Annual Annual Annual Annual 

NOx NOx NOx NOx NOx NOx 
Emissions Emissions Emissions Emissions Emissions Emissions 

Emission Activities (gls) (gls) (gls) (gls) (gls) (gls) 

08 Haul Truck 56.533 13.853 8.701 19.520 8.3 19 6. 139 
Coal Haul Truck 27.684 7.648 3.761 6.978 3.929 5.367 
Graders 1.874 0.478 0.277 0.590 0.273 0.256 
Wheeled Loaders on 08 1.1 92 0.290 0. 188 0.357 0.1 82 0. 174 
Wheeled Loaders on Coal 1.291 0 .344 0.263 0.349 0.158 0.177 
RT Dozers on OB 4.257 1.086 0.773 1.2 11 0.583 0.603 
RT Dozers on Coal 0.719 0. 19 1 0.147 0.195 0.088 0.099 
Track Dozers on 08 5.975 1.418 0.982 1.884 0.933 0.758 
Scrapers 1.534 0.408 0.3 13 Q.415 0. 187 0.211 
Drills on OB 1.404 0.355 0.248 0.404 0.197 0.200 
Drills on Coal 0.330 0.088 0.067 0.089 0.040 0.045 
Water Truck 4.2 11 1.075 0 .623 1.325 0.612 0.575 
Blasting on OB 63.664 16. 187 11 .695 18. 190 8.3 19 9.272 
Blasting on Coal 11.6 15 3.090 2.368 3. 142 1.418 1.596 
Locomotives 22.07 1 

Pumps 2.941 

Welders 0.836 
Light Plants and Generators 0.843 

Total 208.9719 46.5121 30.4071 54.6490 25.2381 25.4745 

Modeling Summary· 

Source Description 

Model Source ID 

Source Type 
SW X-Coordinate 

SW Y-Coordinate 
Angle 

Area X-Dimension (m) 
Area Y-Dimension (m) 

Area (m2
) 

Road Width (m) 
Road Length (m) 

Model Emission Rate 1 

I. Un its are gls-m2 for area sources. 

North Coal North Coal 
Areal Area 2 

NOx Emissions NOx Emissions 
(gls) (gls) 

0.172 0.1 72 

0.096 0.096 

0.044 0.044 

1.545 1.545 

1.8564 1.8564 

North Coal North Coal 
Area I Area 2 

8 TNC I 8TNC2 
Area Area 

474066.1654 476077.8454 
48454 76.2 155 4845476.2155 

0.0000 0.0000 
20 11 .6800 2011 .6800 

247.5726 247.5726 

498,037 498,037 

-- --
-- --

3.727532E-06 3.727532E-06 

NOx Emission Apportioning 

Year 2018 
Black Thunder Mine 

No;thwest Coal Northwest Coal 
North 08 Area Area I Area 2 

NOx Emissions NOx Emissions NOx Emissions 

(gls) (gls) (gls) 

13.853 

0.290 

0.132 0.1 32 

1.086 

0.073 0.073 

1.418 

0.408 

0.355 

0.034 0.034 

16. 187 

1.184 1.184 

0.859 

0.244 

0.204 

34.9051 1.4229 1.4229 

Northwest Coal Northwest Coal 
North OB Area Area I Area 2 

BTN08 8TNWCI 8TNWC2 
Area Area Area 

4 7 4066. I 654 471222.3814 472654.5941 
4845049.4955 4843450.8 195 4843450.8195 

0.0000 0.0000 0.0000 
4023.3600 1432.2 127 1432.2127 
784.4633 274.3200 274.3200 

3,156,178 392,885 392,885 

-- -- --

-- -- --
1. 1 05929E-05 3.62 1589E-06 3.621589E-06 

Appendix 9 

Northwest 08 West Coal Area West Coal Area West Coal Area West Coal Area West Coal Area West Coal Area West OB Area 
Area I 2 3 4 5 6 I 

NOx Emissions NOx Emissions NOx Emissions NOx Emissions NOx Emissions NOx Emissions NOx Emissions NOx Emissions 

(gls) (gls) (g/s) (gls) (gls) (gls) (gls) (gls) 

8.701 0.093 

0.1 88 0.002 

0.076 0.106 0.106 0.020 0.020 0.020 

0.773 0.006 

0.042 0.059 0.059 0.011 0.011 0.0 11 

0.982 0.009 

0.313 0.002 

0.248 0.002 

0.019 0.027 0.027 0.005 0.005 0.005 

11 .695 0.087 

0.686 0.952 0.952 0.184 0.184 0.184 

0.856 0 .005 

0.243 0.001 

0.203 0.00 1 

24.2023 0.8238 1.1440 1.1440 0.221 I 0.22L1 0.2211 0.2081 

Northwest 08 West Coal Area West Coal Area West Coal Area West Coal Area West Coal Arelf West Coal 'ATea West-tffl Area 

Area I 2 3 4 5 -6 t 

8TNW08 8TWCI 8TWC2 8TWC3 8TWC4 8TWC5 8TWC6 BTWUBl 

Area Area Area Area Area Area Area Area 
47 1222.3814 471946.28 14 472 156.5934 472 156.5934 472156.5934 472 156.5934 4 72 156.5934 47 1806.0734 

4842902.1795 4840232. 13 15 4839134.8515 4838037.57 15 4837 129.8366 4836598.7 124 4836067.5882 4840597.89 15 

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
2864.4254 280,4 160 175.5435 175.5435 70.1040 70. 1040 70.1040 140.2080 

1097.2800 494.6523 1097.2800 1097.2800 53 1.1 241 53 1.1 242 53 1.1 242 128.8923 

3,143,077 138,708 192,620 192,620 37,234 37,234 37,234 18,072 

-- -- -- -- -- -- -- --
-- -- -- -- - -- -- --

7. 700 179E-06 5.938889E-06 5.938889E-06 5.938889E-06 5.938889E-06 5.938889E-06 5.938889E-06 1.1 51503 E-05 
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Black Thunder Mine Background PM10 Determination 

The Black Thunder Mine is an existing swface coal mine located in Campbell 

County, approximately 12 miles southeast of Wright, Wyomjng. The mine is located in 

the Powder River Basin's (PRB) South Group of mines. Thunder Basin Coal Company is 

in the process of permitting additional lease areas and a new pit progression. 

The Wyoming Department of Environmental Quality - Air Quality Division 

(WDEQ-AQD) has required all mines in the PRB to "submit and justify a background 

PM to concentration with each permit application" according to their most recent guidance 

(PRB Coal Mine Permitting Guidance, 2/27/2006). 

Black Thunder Mine currently operates 5 PM10 monitoring stations with 9 

samplers (Figure 1 ). The Section 9 station is located on the west side of Black Thunder's 

boundary, the JRM 5 station is on the north boundary, and the JRM 3, Section 25, and 

Section 36 stations are all on the east boundary. The Section 25 station was selected for 

analysis to develop a background PMto concentration at the mine due to its distance from 

milling activities. 

An annual site-specific PM 10 background value was developed for Black Thunder 

Mine using on-site monitoring data obtained from EPA' s AirData system. A four-year 

period (20 I 0-2013) of PM to morutored concentrations were analyzed for the Section 25 

station (Table 1). The four annual values were averaged to develop a background PM10 

concentration of 11.2 11g/m3
. Thls value will be added to modeled results to arrive at the 

final PM 10 concentrations. 



Table 1 
Black Thunder Mine Section 25 Station 

Annual PM10 Monitored Concentrations Summary (~.tg/m3) 

Year Annual Average 

2010 11.5 
2011 10.2 
2012 12.4 
2013 10.7 

Four-Year Average 11.2 
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Thunder Basin Coal Company has obtained an air quality permit, MD-1 0986, for the 
Black Thunder Mine (hereafter BTM) issued by the Wyoming Department of 
Environmental Quality, Air Quality Division. This air permit requires the operation of an 
ambient air monitoring network near the perimeter of the mine. The network is required 
to measure ambient concentrations of particulate matter as PM10, and meteorological 
parameters. 

The meteorological and particulate monitoring stations were located and installed 
following consultation with representatives of the Wyoming Department of 
Environmental Quality, Air Quality Division through consideration of topography, 
regional meteorology, industrial activity, and power availability, and according to 40 
CFR Part 58, Appendix E. 

Ambient concentrations of particulate matter as PM10 are measured at five sites near 
BTM in accordance with both Federal Equivalent Method (FEM) and Federal Reference 
Method (FRM). Concentrations are measured on a 1-in-3 day and continuous sampling 
schedule and the 24 hour values are compared to the NAAQS PM 10 standard. Precision 
measurements follow the 1-in-6 day sampling schedule. Meteorological parameters are 
measured at three sites. The 17 Site is operated as part of the conditions in the air 
permit. The 12 and JR5 sites are voluntarily operated. 

The current locations of the monitoring sites and mine progression are shown in the 
following section along with a 17 Site 5-year wind rose (Figure 3); hereafter in the 
narrative referred to as the "Admin" meteorological station. Figure 3 provides a 
snapshot view of the wind patterns that occurred throughout the mine during the 2009 -
2013 period. The current locations and relative locations to the operations and LNCM 
boundary are identified in Figure 1. The proposed network, LNCM boundary, and mine 
progression are shown in Figure 2. Future mining operations will expand to the north 
and the west resulting in changes to the LNCM boundary and air monitoring network. 

The Table 1 and 2 are located on the following page. Table 1 summarizes the locations 
of the current air monitoring network while Table 2 contains the locations for the 
proposed changes to the network. The changes are denoted by the # symbol in the site 
id and the text is in italics. 



T b a le 1: Current A " M Jr onitorina Networ kl ocat1ons 

Site UTM (m)* GCS (WGS 84) 

Northing Easting Lat Lon 

9 Site 4 ,840,180 468,438 43.71° -105.39° 

12 Site 4 ,830,220 482,683 43.62° -105.22° 

17 Site 4,838,990 476,360 43.70° -105.29° 

25 Site 4,835,210 482,484 43.6r -105.22° 

36 Site 4,833,080 482,750 43.65° -105.21 ° 

3 Site 4,838,820 483,924 43.70° -105.20° 

JR5 4,847,440 474,337 43.78° -105.32° 

T bl 2 P a e ropose d A" M "t . N t k L f 1r om ormg e wor oca 1ons 

Site UTM (m)* GCS (WGS 84) 

Northing Easting Lat Lon 

#6 Site 4,841,613 465,151 43.65° -105.21° 

12 Site 4,830,220 482,683 43.62° -105.22° 

17 Site 4,838,990 476,360 43.70° -105.29° 

#25 Site 4,835,210 482,484 43.67° 105.22° 

36 Site 4,833,080 482,750 43.65° -105.21° 

#3 Site 4,838,820 483,924 43.70° -105.20° 

#12N Site 4,849,437 472,733 43.80° -105.34° 

*urM Zone 13 and NAD 83 

#Sites with proposed changes to the current network. 

Elev. 

(ft) 

4830 

4792 

4695 

4797 

4814 

4810 

4933 

Elev. 

(ft) 

4991 

4792 

4695 

47-9+ 

4814 

4810 

5161 

BTM Network Justifi~.- ,on 
1/26/2015 
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Parameters 

Two low volume PM10 samplers 

W ind speed & direction, temperature, precipitation 

Wind speed & direction , temperature, relative 

humidity, precipitation 

Three high volume PM10 samplers 

Continuous PM1o 

Low volume PM10 with satellite 

Continuous PM10. Wind speed & direction , 

temperature, relative humidity, precipitation 

Parameters 

Two /ow volume PM10 samplers 

Wind speed & direction , temperature, precip itation 

Wind speed & direction , temperature, relative 

humidity, precipitation 
. .... L • .L.. ",... /.,......,,... DAA "' .I . 

Continuous PM10 

Three hiqh volume PM10 samplers 

Continuous PM1o. wind speed & direction, 

temoerature, relative humiditv, orecioitation 
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2.0 Air Monitoring Network Maps and Wind Rose 

Figure 1 is a map showing the current ambient air monitoring network along with the 
BTM LNCM boundary. 

Figure 1: Current Air Monitoring Network 
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Figure 2 is a map depicting future coal removal and scoria pit progressions, updated 
LNCM boundary, wind roses, and proposed ambient air monitoring network. 

Figure 2: Proposed Air Monitoring Network 
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Figure 3 contains a wind rose based on data collected at the Admin meteorological 
monitoring site from 2009 through 2013. Data recovery for the 5 year period was 98.7% 
with each individual year having recovery rates greater than 97%. Seasonal wind roses 
are included in the appendices along with the wind report for the entire period. 

Figure 3: 5 Year Admin Station Wind Rose 
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Air monitoring sites at BTM are located near the western, northern, eastern, and 
southeastern region of the LNCM boundary. Three meteorological monitoring sites 
provide sufficient coverage of all conditions occurring throughout the mine. The Admin 
site (required) is centrally located in the middle of the operations, the JR5 site 
(voluntary) is located on the northern LNCM boundary, and the 12 Site (voluntary) is 
located on the southeastern corner of the LNCM boundary. The wind roses included in 
the figures and discussion show a fairly uniform distribution of the wind patterns 
throughout the mine. The wind roses show a bi-modal distribution typical of the region 
with a predominant northwestern component and secondary southeastern component. 

All particulate monitoring sites are operated as both upwind and downwind 
measurement sites. The 9 Site and JR5 Site serve as upwind monitors the majority of 
the time when northwest winds are occurring. The 3 Site, 25 Site, and 36 Site serve as 
upwind monitors during periods of southeasterly winds. Locations on the southern 
boundary are limited due to adjacent mining activity. No monitoring site is located to the 
southwest of the operations as east and northeast winds are infrequent. All sites are 
currently sited in ambient air. 

Expansion of the LNCM boundary to the north and west will require relocation of the 9 
Site and JR5 Site becoming the 6 Site and 12N Site, respectively to accommodate for 
planned mining activities. The proposed sites shown in Figure 2 and listed in Table 2 
are near currently installed power, have good site access, and are situated on property 
owned by Thunder Basin Coal Company; all of which would allow for ease in moving 
the sites. The 25 Site would also be located inside the proposed LNCM boundary due to 
a change in the eastern boundary. Relocation of this monitor would place it very near 
either the 3 Site monitor or the 36 Site monitor. As can be seen in Table 3 below, the 36 
Site annual averages are very similar to those recorded at the monitoring sites in the 
network. Therefore the 25 Site would be decommissioned and the 3 site would become 
the collocated monitor site. The three decommissioned hi volume samplers would be 
relocated to the 3 Site replacing the single low volume sampler. The 3 site would then 
serve as the precision monitoring site for the network. 

Table 3: 2013 PM1o Annual Statistics at STP 

Parameter 
Concentration (1Jg/m3

) 

9 Site JRS 25 Site 3 Site 36 Site 

Mean YTD 19.4 22.1 10.7 20.5 22.4 

High 24-hour 97 99.5 36 66 71 .7 

2nd High 24-hour 66 79 34 58 64.2 
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The current PM1o monitoring sites were selected based on the following criteria: 
• Meteorology- pollutant transport and dispersion, representativeness of existing 

data sets 
• Distance and direction from current and future mining activities 
• Ambient air - siting locations relative to LNCM boundary 
• Topography- influence on pollutant transport and deposition 
• Access - roads, inclement weather and land ownership 
• Power availability 

The changes of the current configuration of the ambient air monitoring network at BTM 
are justified by: 

• Changes in mine activity and proposed LNCM boundary would place current 
monitoring locations (JR5, 9 Site, and 25 Site) within the LNCM boundary and no 
longer in ambient air requiring monitors to be relocated. 

• Pit progressions will continue to move to the north and west approaching both the 9 
Site and JR5 locations. Future activity would have coal removal occurring within 
a ~ mile of the 9 Site and less than 1 mile of the JR5 monitor. 

• Scoria pit operations on the eastern boundary will surround the 25 Site and 
progress eastward requiring relocation of the site within a "nearby" proximity of 
the 3 or 36 Site. Relocation would be duplicate measurement of either site 
measurements. The 3 and 36 Sites will adequately measure the downwind 
impacts of the mine and the 25 Site can be shut down. 

• As a result of the 25 Site being shut down, begin operation of collocated sampling 
at the 3 Site for network precision measurements and replacement of the low 
volume sampler with the 25 Site high volume samplers. 



5.0 Appendices 

• Admin Met Station 5-Year Wind Rose, 2009- 2013 
• Admin Met Station Relative Frequency Table, 2009-2013 
• Seasonal Wind Roses by Calendar Quarter 
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Wind Rose -- 2009-2013 
31ack Thunder Mine- Wright, WY 

Admin Met Station 
1/1/2009 Hr. 1 to 12/31/2013 Hr. 24 
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Wind Rose -- 2009-2013 
Black Thunder Mine --Wright, WY 

Admin Met Station 
1/1/2009 Hr. 1 to 12/31/2013 Hr. 24 

RELATIVE FREQUENCY (0/o of Recorded Winds) TABLE 

mph 

Wind Direction 0.0-4.0 4.0-7.4 7.4-12.1 12.1-19.0 19.0-25.8 25.8-100.0 Row Total 

0.0 deg.(North) 0.9 1.1 1.9 1.4 0.2 0.0 5.6 

22.5 deg. 0.8 0.8 1.1 0.5 0.0 3.2 

45.0 deg. 0.8 0.7 0.5 0.2 0.0 2.1 
67.5 deg. 1.0 0.6 0.4 0.1 0.0 2.0 

90.0 deg. 1.3 0.8 0.6 0.2 0.0 2.9 

112.5 deg. 2.5 3.1 3.7 2.0 0.1 11.4 

135.0 deg. 1.9 2.1 2.3 1.2 0.1 0.0 7.7 

157.5 deg. 1.3 1.2 1.0 0.2 0.0 3.8 

180.0 deg. 1.1 1.1 0.9 0.3 0.0 3.5 

202.5 deg. 1.1 0.9 0.9 0.5 0.1 0.0 3.5 

225.0 deg. 1.3 1.1 1.5 2.0 0.9 0.2 7.0 

247.5 deg. 1.1 1.2 2.1 3.4 1.0 0.1 8.9 

270.0 deg. 1.2 1.4 1.9 1.2 0.2 0.0 5.9 

292.5 deg. 2.0 2.8 2.4 0.9 0.1 0.0 8.1 

315.0 deg. 2.4 3.2 3.6 3.3 1.2 0.3 14.0 

337.5 deg. 1.3 1.6 3.1 3.6 0.7 0.1 10.4 

22.0 23.8 27.9 20.9 4.8 0.7 100.0 

0 mph ( 3.9%) INVALID READINGS 573 

NUMBER OF POSSIBLE READINGS 43824 VALID READINGS 43251 DATA CAPTURE 98.69% 
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