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Resource Management Plan and Environmental Impact Statement

March 2013
Alternative A Summary
BiFO Future Year Emission Estimate Summary
Emissions (tpy)
Ownership co NO, vocC SO, PM; PM, < HAPs co, CH, N,O COyq
Federal /BLM
Oil and Gas Development and Production
0il 67.4 30.6 241.1 0.5 28.8 4.1 15.2 6,290.4 38.6 00 7,112.9
Natural Gas 10.8 4.6 3.1 01 4.9 0.7 0.3 1,044.4 13.9 0.0 1,333.4}
[BLM Travel 13 0.5 0.6 0.0 54.9 =] 0.1 85.6 00 00 89.0]
[BLM Road Maintenance 02 0.5 0.0 0.0 1.7 0.2 0.0 60.4 00 0.0 60.6
Coal Miningl 113 23.7 1.2 0.0 29.9 3.0 == 274.4 0.0 00 274.4'
[Fire Management 2 433.2 19.4 23.2 39 55.7 38.0 133 309,072.5 154.6 313 322,494.4‘
[Forestry Management 06 0.8 0.1 0.0 2.9 0.3 0.0 94.1 0.0 00 94.5
[Livestock Grazing 04 0.4 0.1 0.0 88.7 8.9 0.0 73.5 272.8 0.0 5,803.8]
[Recreation and Visitor Services 8.6 0.2 0.9 0.0 226.9 22.8' 0.1 106.4 00 0.0 118.5
Vegetation Management 29 0.0 0.7 0.0 13.7 1.4' 0.1 10.2 00 0.0 10.5]
Federal Emission Total 536.7 80.7 271.1 4.6 507.9 85.0 29.1 317,111.8 479.9 31.4 337,392.1
|Non-Federal
Oil and Gas Development and Production
Oil 2509 207.5 968.8 1.9 119.7 21.0 61.4 25,161.5 1542 0.1 28,431.4}
Natural Gas 42.5 28.8 13.1 04 20.0 3 13 4,176.2 55.6 0.0 5,328.7|
Non-Federal Emission Total 293.4 236.3 981.9 2.3 139.7 24.3 62.7 29,337.7 209.8 0.1 33,760.2

tpy = short tons per year

! To be conservative, coal mining emissions are assumed to result from coal mined from BLM mineral estate. Coal mine emissions reflect ongoing operations at the Signal Peak Energy, LLC coal mine
located in Musselshell County. Only PM10 emissions are included in the mine's state-i ssued permit. PM; s emissions are assumed to be 10 percent of PM;; emissions. Criteria air pollutants and
greenhouse gases are estimated by scaling emissions from coal mines in the MCFO based on production.

2 Excludes emissions from wildfires.

Comparison to Current Total County Emissions

| Emissions (tpy)

[Emissions Cco NO, vocC SO, PM;y PM, s
2008 NEI Emissions 54931 16,068 8,949 8,147 32,692 4,533
[Alt. A (20) of NEI Emissions 1.0% 0.5%9 3.0%9 0.1%99 1.6%9 1.9%49

County Emissions (Big Horn, Carbon, Golden Valley, Musselshell, Stillwater, Sweet Grass, Wheatland, Y ell owstone)
Source: USEPA 2011e.

Jalt. A (96) without Mine Emissions | 1.099f 0.4% 3.09] 0.194 1.5%] 1.8
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March 2013
Alternative B Summary
BiFO Future Year Emission Estimate Summary
Emissions (tpy)
Ownership co NO, voc S0, PM,;, PM, 5 HAPs Co, CH, N,O COyq
Federal / BIM
Oil and Gas Development and Production
Oil 67.4 30.6 241.1 0.5 28.8 4.1 15.2] 6,290.4 38.6 0.0 7.,112.9
Natural Gas 10.8 4.6 3.1 0.1 4.9 0.7 0.3 1,044.4 13.9 0.0 1333.4
BLM Travel 1.3 05 0.6 0.0 549 525 0.1 85.6 0.0 0.0 89.0
[BLM Road Maintenance 0.2 0.5 0.0 0.0 1.7 0.2] 0.0 60.4 0.0 0.0 60.6
Coal Mining 1 113 237 1.2 0.0 299 3.0 - 274.4 0.0 0.0 274.4
Fire Management 2 1,475.6 48.5 76.5 11.9 172.7 129.0 18.7] 309,076.8 209.8| 39.3 326,137.0
[Forestry Management 0.9 12 0.1 0.0 63 0.7 0.0 1489 0.0 0.0 149.7
Livestock Grazing 0.4 04 0.1 0.0 88.7 8.9 0.0 735 272.8 0.0 5,803.8
Recreation and Visitor Services 8.6 02 0.9 0.0 2269 22.8 0.1 106.4 0.0 0.0 118.5
[Vegetation Management 0.5 0.0 0.1 0.0 23 0.2 0.0 1.7 0.0 0.0 1.8
Federal Emission Total 1,577.0 110.2 323.3 12.5 617.0 178.1 34.4 317,162.5 §38.1 39.4 341,081.1
Non-Federal
0il and Gas Development and Production
Oil 250.9 207.5 968.8 1.9 119.7 21.0 61.4 25,161.5 154.2 0.1 28.431.4
Natural Gas 42.5 28.8 13.1 0.4 20.0 3.3 1.3 4,176.2 55.6 0.0] 5.328.7
Non-Federal Emission Total 293.4 236.3 981.9 2.3 139.7 243 62.7 29,337.7 209.8 0.1 33,7602

tpy = short tons per year

1 To be conservative, coal mining emissions are assumed to result from coal mined from BLM mineral estate. Coal mine emissions reflect ongoing operations at the Signal Peak Energy, LL.C coal mine
located in Musselshell County. Only PM10 emissions are included in the mine's state-issued permit. PM2.5 emissions are assumed to be 10 percent of PM10 emissions. Criteria air pollutants and
greenhouse gases are estimated by scaling emissions from coal mines in the MCFO based on production.

2 Excludes emissions from wildfires.

Comparison to Current Total County Emissions

Emissions (tpy)
Emissions co | NO, | voc | SO, | »v,, | P
2008 NEI Emissions 54931 16068 8949 8147 32692 4533
Jalt. B (96) of NEI Emissions | 2.9% 0.7% 3.6% 0.2% 1.9% 3.9%]

County Emissions (Big Horn, Carbon, Golden Valley, Mussel shell, Stillwater, Sweet Grass, Wheatland, Yell owstone)
Source: USEPA 2011e.

|Alt- B (%) without Mine Emissions | 2.9%' 0.5%' 3.5%' 0.2%' 1 .s%l 3.8%'
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Resource Management Plan and Environmental Impact Statement
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Alternative C Summary
BiFO Future Year Emission Estimate Summary
Emissions (tpy)
‘Ownership co NO, voc SO, PM,q PM, 5 HAPs CO, CH, NO COyy
Federal / BLM
Oil and Gas Development and Production
Oil 67.4 30.6 241.1 0.5 28.8| 4.1 15.2 6,290.4 38.6 0.0 7,112.9
Natural Gas 10.8 4.6 31 0.1 4.9 0.7 0.3 1,044.4 13.9 0.0 1333.4)
[BLM Travel 1.3 0.5 06 0.0 54.9] 5.5 0.1 85.6 0.0 0.0 89.0
[BLM Road Maintenance 0.2 0.5 0.0 0.0 1.7 0.2] 0.0 60.4 0.0 0.0 60.6
Coal Mining 1 113 23.7 12 0.0 29.9] 3.0 =5 274.4 0.0 0.0 274.4)
Fire Management 2 1.477.8 48.5 76.9 11.9 164.0 128.0 18.7 309,080.4 209.8 39.3 326,140.6
[Forestry Management 1.4 1.9 02 0.0 15.4 1.7 0.0 243.0| 0.0 0.0 244.2
Livestock Grazing 0.4 0.4 0.1 0.0 88.7 8.9 0.0 73.5 272.8 0.0 5,803.8
[Recreation and Visitor Services 8.6 0.2 09 0.0 226.9] 22.8 0.1 106.4 0.0 0.0 118.5
[Vegetation Management 2.2 0.0 05 0.0 10.4 1.1 0.1 7.8 0.0 0.0 8.0
Federal Emission Total 1,581.5 111.0 324.7 12.6 625.5 175.9 34.5 317,266.2 §35.1 39.4 341,185.4
[Non-Federal
Oil and Gas Development and Production
QOil 250.9 207.5 968.8 1.9 119.7 21.0] 61.4 25,161.5 154.2 0.1 28,431.4)
Natural Gas 42.5 28.8 13.1 0.4 20.0 3.3 1.3 4,176.2 55.6 0.0 5328.7
Non-Federal Emission Total 293.4 236.3 981.9 23 139.7 243 62.7 29,337.7 209.8 0.1 33,760.2

tpy = short tons per year

1 To be conservative, coal mining emissions are assumed to result from coal mined from BLM mineral estate. Coal mine emissions reflect ongoing operations at the Signal Peak Energy, LLC coal mine
located in Musselshell County. Only PM10 emissions are included in the mine's state-issued permit. PM2.5 emissions are assumed to be 10 percent of PM10 emissions. Criteria air pollutants and
greenhouse gases are estimated by scaling emissions from coal mines in the MCFO based on producti on.

2 Excludes emissions from wildfires.

Comparison to Current Total County Emissions

Emissions (tpy)
[Emissions co | NO, | vocC | SO, ] PM;o | PMys
2008 NEI Emissions 54931 16068 8949 8147 32692 4533
Jalt. C (96) of NEI Emissions | 2.9% 0.7% 3.6% 0.2% 1.9% 3.99)

County Emissions (Big Horn, Carbon, Golden Vall ey, Mussel shell, Stillwater, Sweet Grass, Wheatland, Yell owstone)
Source: USEPA 2011e.

JAlt. € (26) without Mine Emissions | 2.99%] 0.5%9 3.6%) 0.2%] 1.8%4] 3.8%)
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Resource Management Plan and Environmental Impact Statement
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Alternative D Summary
BiFO Future Year Emission Estimate Summary
Emissions (fpy)
Ownership co NO, voc S0, PM,, PM, < HAPs co, CH, N, O CO,
Federal / BLM
Oil and Gas Development and Production
Qil 67.4 30.6 241.1 0.5 28.8 4.1 152 6,290.4 38.6 0.0 7,112.9
Natural Gas 10.8 4.6 3.1 0.1 4.9 0.7 03 1.,044.4 139 00 1333.4
BLM Travel 13 0.5 0.6 0.0 54.9 55 0.1 85.6 0.0 0.0 89.0
BLM Road Maintenance 02 0.5 0.0 0.0 1.7 0.2} 0.0 60.4 0.0 0.0 60.6]
Coal Mining 1 113 23.7 1.2] 0.0 29.9 3.0 === 274.4 0.0 0.0 274.4
[Fire Management 2 1,475.7 48.4 76.5 119 171.2 128.9] 18.7 309,060.3 209.8 393 326,120.3
Forestry Management 12 1.5 0.2] 0.0 10.3 1.1 0.0 196.0 0.0 0.0 197.0
Livestock Grazing 04 0.4 0.1 0.0 88.7 8.9 0.0 73.5 272.8 0.0 5,803.8
[Recreation and Visitor Services 8.6 0.2 0.9 0.0 226.9 22.8| 0.1 106.4 0.0 00 118.5
[Vegetation Management 12 0.0 0.3 0.0 5.6 0.6 00 4.2 0.0 00 4.3
Federal Emission Total 1,578.1 1105 324.0 12.5 622.8 175.8 34.4 317,195.5 §535.1 39.4 341,114.1
Non-Federal
Oil and Gas Development and Production
0il 2509 207.5 968.8| 1.9 119.7 21.0 61.4 25,161.5 1542 0.1 28,431.4|
Natural Gas 42.5 28.8 13.1 04 20.0 3.3 13 4,176.2 556 0.0 5.328.7
Non-Federal Emission Totall 293.4 236.3 981.9 23 139.7 24.3 62.7 29,337.7 209.8 0.1 33,760.2

tpy = short tons per year

1 To be conservative, coal mining emissions are assumed to result from coal mined from BLM mineral estate. Coal mine emissions reflect ongoing operations at the Signal Peak Energy, LL.C coal mine
located in Musselshell County. Only PM10 emissions are included in the mine's state-issued permit. PM2.5 emissions are assumed to be 10 percent of PM10 emissions. Criteria air pollutants and

greenhouse gases are estimated by scaling emissions from coal mines in the MCFO based on production.
2 Excludes emissions from wildfires.

Comparison to Current Total County Emissions

Emissions (tpy)

[Emissions co I NO, I vOC I SO, l PM;, I PM: 5
2008 NEI Emissions 54931 16068 8949 8147 32692 4533
Jalt. D (26) of NEI Emissions | 2.9% 0.7% 3.6% 0.2% 1.9% 3.994]

County Emissions (Big Horn, Carbon, Golden Valley, Musselshell, Stillwater, Sweet Grass, Wheatland, Yell owstone)
Source: USEPA 2011e.
JAlt. D (96) without Mine Emissions | 299 0.5%] 3.6% 029 1.8%) 3.8%0
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Resource Management Plan and Environmental Impact Statement

March 2013
Oil Wells - Alternatives A, B, C, and D
Alternatives A, B, C, and D input p for ing oil wells
Maximum Annual Wells Drilled - Federal (RMP Maximum Annual Wells Drilled - Non-Federal
4 3 v 12
estimate) (RMP estimate)
Federal Producing Wells - RMP Year 20 60 Non-Federal Producing Wells - RMP Year 20 240
Average Well Barrel Oil Per Day (BOPD) 20 Average Well Barrel Oil Per Day (BOPD) 20
*100% full RMP estimates for Federal, full RMP estimates (100%) for non-Federal
Federal Oil Wells Summaries
Total Annual Emissions from Federal Oil Wells - RMP Year - Alternatives A, B, C, and D
Annual Emissions (Tons)
PMy PMys NO, $0, co voc HAPs co, CH, N,0 COq co2eq
o metric tons
Activity
Well Pad Construction - Fugitive Dust 0.15 0.01
Heavy Equipment Combustive Emissions 0.08 0.08 1.63 0.32 8.27 045 0.04 1650.30 0.02 0.02 1656.49 1503.17
Commuting Vehicles - Construction 15.90 1.60 0.15 0.00 0.18 0.06 0.01 40.04 0.00 0.00 4093 37.14
Wind Erosion 0.04 0.01 - - - - - - - - - -
Sub-total: Construction 16.17 1.70 1.78 0.32 8.45 0.51 0.05 1,690.34 0.02 0.02 1,697.42 1,540.31
[Well Workover Operations - Fugitive Dust 0.85 0.09 - - - - - - - - - -
[Well Workover Operations - On-site Exhaust 0.02 0.02 0.36 0.14 3.10 017 0.02 630.45 0.01 0.01 632.87 574.29
[Well Workover Operations - On-road Exhaust 0.00 0.00 0.03 0.00 0.06 0.02 0.002 744 0.00 0.00 7.65 6.94
[Well Visits for Inspection & Repair - Operations 2.09 0.21 0.01 0.00 0.21 0.01 0.001 4.10 0.00 0.00 4.59 4.16
Recompletion Traffic 147 0.15 0.06 0.00 0.10 0.04 0.00 15.10 0.00 0.00 15.49 14.05
Water Tanks & Traffic 472 0.50 040 0.00 0.26 0.05 0.01 117.63 6.86 0.00 262.01 237.76
Oil Tanks & Traffic 0.98 0.12 0.26 0.00 017 212.18 12.23 8742 24.18 0.00 595.45 540.34
Venting - - - - - 234 0.19 0.08 293 0.00 61.53 55.83
Compression and Well Pumps 1.22 1:22 2752 0.02 55.04 19.26 1.93 371341 0.07 0.01 3717.06 3373.01
Dehydrators 0.00 0.00 0.00 0.00 0.00 6.31 0.78 4.08 422 0.00 92.80 84.21
Compression Station Fugitives - - - - - 0.21 0.02 0.01 0.26 0.00 5.55 5.04
Sub-total: Operations 11.35 2.30 28.65 0.16 58.92 240.59 15.18 4,579.70 38.54 0.02 5,394.99 4,895.64
Road Maintenance 1.02 0.11 0.13 0.003 0.06 0.02 0.002 16.39 0.00 0.00 16.49 14.96
Sub-total: Mai 1.02 0.11 0.13 0.003 0.06 0.02 0.002 16.391 0.000 0.00 16.49 14.96
Road Reclamation 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.13 0.00 0.00 0.13 0.12
[Well Reclamation 0.21 0.02 0.02 0.00 0.02 0.00 0.00 3.82 0.00 0.00 3.84 348
Sub-total: i 0.21 0.02 0.02 0.0007 0.02 0.003 0.0003 3.9514 0.0001 0.0001 3.9715 3.6039
Total Emissions 28.75 4.14 30.58 0.49 67.45 241.12 15.23 6,290.38 38.56 0.04 7,112.88 6,454.52
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Resource Management Plan and Environmental Impact Statement

March 2013
Qil Wells - Alternatives A, B, C,and D
Non-Federal Oil Wells Summaries
Total Annual Emissions from Non-Federal Oil Wells - RMP Year - Alternatives A, B, C, and D
Annual Emissions (Tons)
CO2eq
PMy PM,5 NO, S0, co voc HAPs Co, CH, N,0 COxyq =
oo metric tons
Activity
[Well Pad Construction - Fugitive Dust 0.59 0.06 - - - - - - - - - -
Heavy Equipment Combustive Emissions 322 314 61.28 127 15.85 448 045 6601.19 0.07 0.02 6608.46 5996.79
[Commuting Vehicles - Construction 63.59 640 061 0.00 0.73 0.25 0.03 160.16 0.01 0.00 161.15 146.24
[\Wind Erosion 0.18 0.03 - - - - - - - - - -
Sub-total: Construction 67.58 9.62 61.90 1.28 16.58 4.74 0.47 6,761.35 0.07 0.02 6,769.61 6,143.03
[Well Workover Operations - Fugitive Dust M 0.34 - - - - - - = =
[Well Workover Operations - On-site Exhaust 181 1.76 3187 054 10.71 2.3 023 2521.79 0.04 0.03 253146 2297.15
[Well Workover Operations - On-road Exhaust 0.01 0.01 0.13 0.00 023 0.09 0.009 29.76 0.00 0.00 3059 21.76
[Well Visits for Inspection & Repair - Operations 835 083 0.04 0.00 0.82 0.04 0.004 16.40 0.00 0.01 18.35 16.65
Recompletion Traffic 5.87 0.60 0.25 0.00 040 0.16 0.02 60.38 0.00 0.00 61.94 56.21
[Water Tanks & Traffic 18.89 20 161 0.01 1.02 021 0.02 470.50 2745 0.00 1048.06 951.05
Oil Tanks & Traffic 393 047 1.05 0.01 0.66 848.73 48.92 349.66 9%.73 0.00 2381.81 2161.35
[Venting - - - - - 9.35 0.76 0.30 1" 0.00 246.12 223.34
[Compression and Well Pumps 4.88 488 110.08 0.07 220.16 77.06 .M 14,853.66 0.28 0.03 14868.23 13492.04
Dehydrators 0.00 0.00 0.01 0.00 0.01 2523 313 16.30 16.90 0.00 371.19 336.84
[Compression Station Fugitives - - - - - 0.84 0.08 0.03 1.06 0.00 221 20.16
Sub-total: Operations| 47.15 10.90 145.05 0.63 234.02 964.01 60.87 18,318.79 154.16 0.08 21,579.96 19,582.54
Road Maintenance 408 043 052 0.014 024 0.07 0.007 65.56 0.00 0.00 65.97 59.86
Sub-total: Maint 4.08 0.43 0.52 0.014 0.24 0.07 0.007 65.564 0.001 0.00 65.97 59.86
Road Reclamation 0.02 0.00 0.00 0.00 0.00 0.00 0.00 053 0.00 0.00 053 048
[Well Reclamation 083 0.09 0.06 0.00 0.07 0.01 0.00 15.28 0.00 0.00 15.36 13.94
Sub-total: Reclamation 0.85 0.10 0.06 0.0028 0.07 0.014 0.0014 15.8057 0.0003 0.0002 15.8859 14.4155
Total Emissions 119.66 21.04 207.53 1.93 250.91 968.83 61.36 25,161.51 154.24 0.10 2843142 25,799.84
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Oil Wells - Alternatives A, B, C,and D

Fugitive Dust Emissions From Well Pad Construction

Fugitive Dust from Heavy Construction Operations

INPUTS & ASSUMPTIONS
Description Value Source Notes
Control Efficiency (C) of watering® 0 a
| ons PM,q/acre-
PM,, Emission Factor 0.11 b month
Conversion factor for PMo to PM5 5 0.1 c Percentage of PMyq

? The PM,, emission factor shown below includes 50% control based on watering.
® WRAP Fugitive Dust Handbook, September 2006.

° Midwest Research Institute. 2006. Background Document for Revisions to Fine Fraction Ratios Used for AP-42 Fugitive Dust Emission Factors , Report prepared for the Western Governors’
Association, Western Regional Air Partnership (WRAP), MRI Project No. 110397, November 1, 2006.

Emissions Estimation for Construction Activities

. 5 Total Emissions
Area Disturbed for Oil Wells ’:\"c?"::s;':z:: C°";:;§t'°" T°vt\z;:i°f Disturbed (Ibsiwell) (tpy/well)
Acres PM,, PM, PM,, PM, 5

Improved Road 1.5 3 1 1.5 3.30E+01 3.30E+00 1.65E-02 1.65E-03
Well Pad and other structures 3.0 3 1 3.0 6.60E+01 6.60E+00 3.30E-02 3.30E-03

Total 9.90E+01 9.90E+00 4.95E-02 4.95E-03
Number of acres per well pad provided by data in Billings Field Office Resource Management Plan.

Y-7
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Oil Wells - Alternatives A, B, C,and D
Exhaust Emissions from Well Pad C ion Heavy Equip and Drilling Equi {Federal)
Emission Factors for Construction Equipment
j Emission Factors -hr) )
Equipment o, s, VOCs : Y 0 Category
ioges Compendium, Tables 4
Emission Estimations for C: i i (using 2008 emission factors)
4 #of #of - Max. Annua
< = Capacity . Avg Load 2 2 # of Operating =
Construction Site | Equipment Type to) # of Units Factor (4 Operating | Operating HoursWell # of Wells (tons/equipment type/well)
HoursiDay | Daysiwell YoC NO. P, S0, CO VOC P, Co, CH,
Blade 150 1 I5) 10 2 2 1 24 0 ) 000 0.00 47 0000
175 1 75 10 3 30 1 434 0 002 000 0.00 0000
75 80 10 3 3 1 324 0 000 001 0.00 0.00 000 0.000
Subtotal 5.46E03 144E03 338E02 5.03E03 6.30E03 8.64ELS 6.9GE05
Exhaust Emission Factors for Diesel Powered Bore/Drill Rig Engines
Project YeariHp Emission Factors (g/hp-hr}
Category NO, IENEIE: vocs | Pw |
Year 2018
350 01 04 2
Combustive Emissions Estimation for Industrial Engines
fof of Max. Annual
Construction Site |  Equipmert Type Ca(‘",:)"y #of Urits ::3:;:; Operaing | Operating | i?"’;mf;g £ of Wells ! ypeliel) ! ki)
HoursiDay | DaysiWell NO, PM,, voc NO, voc
0 3 70 24 16 3 1 39 248
8 5 1 2 18
2 24 8 1 1 13
= m 5 1 1 1 5
2 6 1 2 0 1
75 2 16 1 1
#of #of .
#of Urits :":‘ Load | oerating | Operating ':La‘:’;"‘l‘lg #of Wells
actor (4" | pours Day | Dayst el e
% I8 12 3 3 1 48 45 0 )00 0.00 0 0.00 10 0000
Subtotal| 491E-01 216E02 1.06E01 272E+00 1.43E01 216802 S.43E+02 S.800EL3 620503
| Total —1 544E01 271EQ2 1.08E01 2T6E+00 1.4E01 27%E02 5.50E+02 5.689E03 627E03
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Resource Management Plan and Environmental Impact Statement
March 2013

Qil Wells - Alternatives A, B, C,and D

Exhaust Emissions from Well Pad C: ion Heavy i and Drilling Equi {Non-Federal)
Emission Factors for Construction Equipment

Equipment NO Category

for C: i s {using 2008 emission factors)
4 #of #of 5 Max. Annua
Equipment Type | P20 | gorunits [ 1% %5 | operating | Operaing |*OPEEINS! g orwes Tbslequipment typevel] fonsequipmentiypevel]
HowsiDay | DaysiWell NO. PH. SO, NO, PM.; SO, Co VOC PH., - CO. N.O

533E02

Exhaust Emission Factors for Diesel Powered Bore/Drili Rig Engines
Project YeariHp Emission Factors

Category NO. [ PM, | SO, | co VOCs PM. | CO. |
ar 2018

Combustive Emissions Estimation for Industrial Engines

" " Capacity o # of O
Construction Site | Equipment Type ey | FofUnits Howswell | ¥ of Wells
. Avg. Load # of Operating
# of Units Factor 04 Hours! Well #of Wells
) 1 75 2 3 36 4G | 13 00 000 0.00 000 0000
Subtotal] 5.05E+00 | 263E01 1.05E01 120E+00 | 369ED1 255601 543E+2 | 560EQ3 | 620E03
| Total 5.11E+00 | 269E01 1.06E01 1RE+00 | 374E01 262601 S550E+2 | 569EQ3 | 627EQ3
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Resource Management Plan and Environmental Impact Statement

March 2013
Qil Wells - Alternatives A, B, C, and D
Fugitive Dust Emissions from Construction and Drilling Support Vehicles
Emission Factors for industrial Unpaved Roads °
Parameter PMyo PMas
E (IbAMT) = [ kisr2y7 (P K 15 0.15
a 09 09
b 0.45 0.45
Eex = E (1-P1365) |
Assumed
Function/Variable Description Value Reference
E = size-specific emission factor (Ib/VMT)
E.; = size-specific emission factor exirapolated for natural
Billings Field Office, Dustin Crowe ernail dated August 16,
s = surface material silt content (%) 346 2010
Listed in the
VW = mean vehicle weight (tons) table below
M = surface matenal moisture content {%) 2.0 |EPAAP-42 Section 13.2.2
Billings, MT Climate Summary from 1961-1990, Westem
P = Number of days precip per year 963 Regional Climate Center.
WRAP Fugitive Dust Handbook, September
CE = control efficiency of gravel or scoria surfacing 84% 2006
° Source: EPA, AP-42 Volurne I, Section 13.2.2 Unpaved Roads, Table 13.2.2-2, Nov. 2006
Fugitive Dust Emission Estimations for Road Traffic - All Project Years
PMyo PMy.s
= R Avg. Vehicle | Round Trip Miles Emissions Emissions
cor::;::‘:::ns'te Vehicle Type Weight Distance Tﬁ#:lf\lse‘;;;r\](:ar Traveled/ T‘:::elll#:f Controlled Em. (Ibstvehiclefwell (tons/ Controlled Em. (tons/
(tons) (miles) P WellfYear Factor (Ib/VMT) vehicle (tons/fwell) Factor (Ib/¥MT) |(Ibs/vehiclefwell) < ({tonsfwell)
) vehicle typefwell)
typeiwell)
Improved & Semi Trucks 42 6 47 282 1 1.50 42374 0.21 022 0.15 4237 0.02 0.02
Two-Track Road |Pickup Trucks 5 6 3 18 1 058 10.38 0.01 0.06 1.04 0.00
Semi Trucks 42 6 5 30 1.50 45.08 0.02 0.15 4.51 0.00
Well Pad Pickup Trucks 5 6 4 24 0.58 13.84 0.01 0.03 0.06 38 0.00 .00
Other Constrictioh Semi Trucks 42 6 2 12 1.50 18.03 0.01 0.15 80 0.00
Activities Haul Trucks 25 6 2 12 1.19 14.28 0.01 002 0.12 43 0.00 0.00
Pickup Trucks 5 6 1 6 0.58 346 0.00 0.06 35 0.00
Sf,ﬂ”;f;g rRnsRart 42 6 4 264 1 150 39669 0.20 0.15 39.67 0.02
Fuel Haul Truck 25 6 6 36 1 1.19 42.83 0.02 0.12 4.28 0.00
MUd Elaul truck, 25 6 4 24 1 119 2855 001 012 286 0.00
VWater Hauling
Rig-up, Diiliing; and Rig Crew 5. 6 51 306 1 058 17646 0.09 0.06 17.65 0.01
R‘I —down’ Rig Mechanics 5 6 2 12 1 058 6.92 0.00 047 0.06 0.69 0.00 0.05
9 Co. Supervisor 5 6 20 120 1 058 69.20 0.03 0.06 6.92 0.00
Tool Pusher 25 6 8 48 1 1.19 57.11 0.03 0.12 5.71 0.00
Mud Logger 25 6 6 36 1 1.19 4283 0.02 0.12 4.28 0.00
Mud Engineer 25 6 15 90 1 1.19 107.08 0.05 0.12 10.71 0.01
Logger, Engr Truck 25 6 1 6 1 1.19 714 0.00 0.12 0.71 0.00
Drill Bit Deliver: 25 6 2 12 i 1.19 14.28 0.01 0.12 143 0.00
Semi Casing Haulers 42 6 [ 36 1 1.50 54.09 0.03 0.15 541 0.00
zfgm’ Commpletion; it 42 5 1 6 1 1.50 9.02 0.00 0.15 0.90 0.00
Well Completion & |Semi Fracing, Blender 25 6 1 6 1 1.18 7.14 0.00 0.12 0.71 0.00
Testing {continued SomTPUTI O ok 0.07 0.01
belowy) pIng 25 6 6 36 1 1.19 4283 0.02 0.12 4.28 0.00
Battery
Tubing Truck 25 6 2 12 1 1.19 1428 0.01 0.12 1.43 0.00
Haul Samentern Rump 25 5 2 12 1 1.19 1428 0.01 012 143 0.00
Truck
Subtotal 8.10E-01 8.10E-02
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Oil Wells - Alternatives A, B, C, and D
Emission Esti 1s for Road Traffic - All Project Years (continued)
PMyo PMys
Construction Site ) Avg. \{ehlcle RolundTnp #of Round Miles Total #of Emissions Emissions
Destiriation Vehicle Type Weight Distance Trips/Wellf Year Traveled/ Wells Controlled Em. (Ibsfvehicle (tons/ Controlled Em. (Ibsivehicle (tons/
(tons) (miles) p WellfYear Factor (Ib/AVMT) vehicle (tonsfwell) Factor {Ib/¥YMT) . (tons/well)
type) type) vehicle typefwell)
typefwell)
e Comantory 25 40 3 120 1 1.9 14277 0.07 0.12 14.28 0.01
Cement Truck
Faul Completion. 25 70 3 120 T 119 14277 0.07 012 1478 0.01
Faul Service Tools 25 10 2 50 T 19 9518 0.05 0.12 952 0.00
badl et 25 40 1 40 1 119 4759 002 012 476 0.00
Logging Truck
kel nchor, 25 40 1 40 1 119 4759 0.02 012 476 0.00
Installation
Faul Anchor _Testing 25 70 1 70 T 119 4759 002 012 476 0.00
Ffaul Fracing, Tark 25 70 T 10 T 19 4759 002 012 476 0.00
Haul Fracing, Pump 25 40 1 40 1 119 4759 002 012 476 0.00
Hiaul Fracing, 25 40 1 40 1 1419 4759 0.02 012 476 0.00
Chemical
Haul Fracing_Sand 25 40 1 10 1 119 4759 0.02 012 476 0.00
Faul Fracing, Other 25 70 T 40 T 19 4759 002 012 776 0.00
Well Completion & [Haul Welders 25 40 6 240 1 1.19 285.54 0.14 0.12 28.55 0.01
Testing (continued [Haul Water Truck 25 10 150 6000 1 119 713857 357 448 0.12 713.86 0.36 045
fomabave)  |RiEkpEsenter 5 40 2 80 1 058 4613 0.02 0.06 461 0.00
Engineer
Pickup Casing Crew 5 40 2 80 1 0.58 46.13 0.02 0.06 4.61 0.00
Em’p COnIARHOT] 5 40 5 200 1 058 11533 0.06 0.06 1153 0.01
Bickup Gomplho 5 40 5 200 1 058 115.33 0.06 006 1153 0.01
Pusher
PICKID Rerforetors; 5 40 2 80 1 058 4613 0.02 0.06 461 0.00
Engineer
Plickup Fracing: 5 40 1 40 1 058 23.07 0.01 0.06 231 0.00
Engineer
Pickup Co_Supervisor 5 40 10 400 1 058 230 67 012 0.06 2307 0.01
R ckpHiscallansous 5 40 3 120 1 058 69.20 003 0.06 6.92 0.00
Supplies
CKD oS tabione 5 40 4 160 1 058 9227 0.05 0.06 9.23 0.00
Crew
Subtotal|  4.48E+00 4.48E01
Total 5.29E+00 5.29E-01
Appendix Y Y-11



Resource Management Plan and Environmental Impact Statement

March 2013
0il Wells - Alternatives A, B, C, and D
Exhaust Emissions from Construction and Drilling Support Vehicles
Emission Factors for Commuting Vehicles
Vehicle Emission Factors (g/mi)
Type Class NO, PMyy PM,5 $0x co voc | €O, | CH, | NO°
%‘Eﬁm“/ e LooT 29 | o 009 wor | 6% | 275 | 4005 | 0002 | 0083
?mﬂ“‘w‘m‘ HODV m | 0B 123 001 172 | 0% | w18 | 004 | 004
Source: MOBILEG 2,03
#N20 factor saurce: 2009 AP| 0&G GHG Methadalogies Campendium, Tables 4-13 and 4-17. 130,500 Btufgallon, 2545 Btuhp-hr.
Combustive Emissions Estimation Road Traffic
Vehicle i i Emissions
- ion Site Roynd Trip #olf Round |  Miles Total# of
Destination Distance | TripsWelll | Traveled/ |\, Tbsivehicle typewell {tonsivenicle ty pelwell (fonsiwell
Type Class {miles) Year WelllYear
NO, | PMg | PMy | 50, | €O | YOO | No, | PMy | PMy | SO, | CO | VOC NO, PMy PMys 50, co voc €0, CH, N0
Semi Trucks HDDV 40 47 1880 1 0.0056 | 0.0006 | 0.0005 | 0.0000 | 0.0036 | 0.0007
Impraved & 11.2568] 1.1406 | 0.9520 | 0.0547 | 7.1329 | 14672 000 0001 0000 000 0004 0001 1.6 0.0001 0.0001
Two-Track Road [eicyup Trucks oot | 4 3 120 | oge | oooee | ooosa | omos | 1esos | o767 | 02008 | coooo | o.0ooo | 0000 | 0.0008 | 00004 ol ooodl oo
Semi Trucks HODV 40 5 200 1 0.0008 | 0.0001 | 0.0001 | 0.0000 | 00004 | 0.0001
Well Pad 1.1975 ] 01213 | 0.1013 | 0.0088 | 0.7588 | 0.1561 0001 0000 0000 000 0001 0001 0.2 0.0000) DDDDDl
Fickup Trucks LDDT 40 4 160 1 08155 | 00383 | 00312 | 00020 | 22035 | 0.9690 | 0.0004 | 0.0000 | 0.0000 | 0.0000 | 00011 | 0.0005 01 0.0000 0 Dﬂﬂﬂl
P Semi Trucks HODV 40 2 a0 1 04790 | 00485 | 0.0405 | 00023 | 0:2035 | 0.0824 | 0.0002 | 0.0000 | 00000 | 0.0000 | 00002 | 0.0000 01 0.0000 DDDDD'
er Construction
\ivites Haul Trucks HODV 40 2 a0 1 04790 | 00485 | 00405 | 0.0023 | 03035 | 00824 | 00002 | 0.0000 | 0.0000 | 0.0000 | 0.0002 | 0.0000 0.001 0.000 0.000 0.000 0.001 0.000 01 0.00001 0 Dﬂﬂﬂl
Fickup Trucks LDDT 40 1 40 1 02039 | 00098 | 00078 | 0.0005 | 05509 | 0.2427 | 0.0001 | 00000 | 0.0000 | 0.0000 | 0.0003 | 0.0001 00l 0.0000 0 Dﬂﬂﬂl
Subtotal 752E03 | 748E04 | 598E04 | 346E05 | 6.45E03 | 184E03 | 210E+00 | 9.21E05 | 1.28E-04 |
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Qil Wells - Alternatives A, B, C, and D
Combustive Emissions Estimation Road Traffic
Construction Site. Vehicle RDoEJr:d Trip ?I_t?fRI;\l;r:I(: 2 Milelsdl Total # of Emissions
Destination p—— — (':‘if::)e "';‘eare W’;‘I’;z" Wells Thelvehicle typelwel] Ttonsivehicle typelwell) Tonsiwell]
s NG, | PMyg [ PMys | SO, | CO | VOC | NO, | PMy | PMps | SO, | CO | voC NO, P PVos 50; [) VoC ©0, TH, N0
gf‘ﬂ"‘;‘ggm“"””' HDDV 4 4% 1760 1| 10s383| 10678 | 0.8913 | 00512 | 66776 | 13735 | 00053 | 00005 | 00004 | 00000 | 0.0033 | 00007 3 b
Fuel Haul Truck HDOV @ 3 40 i T4370 | 01456 | 0.1215 | 0.0070 | 0.0106 | 0.1873 | 0.0007 | 0.0001 | 00001 | 00000 | 00905 | 00001 ¥ 50000
Mt RadTyieh Hoov | 40 4 160 1| oesen | ooo71 | ooeto | oooar [ o601 | 01249 | 00005 | oioooo | o.oooo | oooo | 00003 | oot
ater Hauling L 0.1
Rigun, Dilng, | PN oT 7 Bl 00 103979 | 04889 | 03980 | 00757 | 78,0060 173547 | 0.0057 | 00007 | 0.0007 | 0.0000 | 00140 | 00067 [
i Riedonn | e Mecharics oV [ i 0470 | 00485 | 0.0405 | 00023 | 03035 | 00624 | 0.0002 002 0.00 000 0.00 003 001 [}
g Co_Supervisor 0D 7 800 2077 917 | 0.1661 | 00099 | 11.0176] 48448 | 0.0020 T4
[Todl Pusher 0 Z 37 1631 767 | 0.0624 | 0.0040 | 44071 | 1.9379 | 00008 [}
Wiud Logger 7 % 1223 75 | 0.0468 | 0.0 35 534 | 0.0006 ]
Wiud Engmeer 7 15 500 30567 | 01498 | 01171 | 000 7 3% | 00015 | K
Cogger, Engr Truck D g T 7 738 43 | 00203 | 0.00 12| 00001 | [
Dl Bit Delivery i g 7 80 4078 92| 0.0156 | 0.0010 ] 1.1 45 | 00007 | [ [
Ser Casing Haulers | HODV 7 B 740 T4370 | 01456 | 0.1215 | 000 U6 73 | 0.0007 | 0.0001 | 00001 | 00000 | 00005 | 0.0001 ¥
gfg"“ Completion, Unitf a 1 40 1 02305 | 00243 | 00208 | 00012 | 01518 | 00312 | 0ooor | o000 | ooooo | ooooo | oooo1 | ooooo o uum‘
Semi Fracing, Blender| HDDV i 1 4 1 02395 | 00243 | 00203 | 00012 | 01518 | 00312 | 0.0001 | c.0o00 | 0.0000 | 00000 | 00001 | 0.0000 i R
Sermi Purnping/Tank
B HoDV 4 8 240 i 14370 | 01456 | 0.1215 | 0.0070 | 0.9108 | 0.1873 | 00007 | 00001 | 0.0001 | 0.0000 | 0.0005 | 00001 - o
[Tubing Truck FDDV @0 7 i T 4790 | 0.0405 | 0.0405 | 00073 | 03035 | 00624 | 0.0007 | 0.0000 | 0.0000 | 0.0000 | 0.0007 | 0.0000 [} 50005 __0.000]
Haul Cernenter, Pump
s HDDV % 2 8 1 04790 | 00485 | 0.0405 | 00023 | 03035 | 00624 | 0.0002 | 0.oooo | 0000 | 00000 | 00002 | 0.0000 - o [ —
Haul Cernenter,
o Ll HoDV 4 3 120 1 07185 | 0.0728 | 0.0808 | 00035 | 04553 | 00837 | 0.0004 | 0.0000 | 0.0000 | 0.0000 | 0.0002 | 0.0000 o o I
Haul Completion,
oty HoDV 4 3 120 1 07185 | 00726 | 0.0808 | 00035 | 04553 | 00887 | 0.0004 | 0.0000 | 0.0000 | 00000 | 0.0002 | 0.0000 - wisil  diio
Faul Service Toos | LDOT @ 7 B T 54078 | 0.0192 | 0.0166 | 00010 | 11078 | 04845 | 0.0002 | 0.0000 | 0.0000 | 0.0000 | 0.0006 | 0.0002 00 00000 0.0000
Haul Perforators
L g Truck HoDV 4 1 4 1 02395 | 00243 | 0.0203 | 00012 | 01518 | 00312 | 0.0001 | 0.0o00 | 0.0000 | 00000 | 00001 | 0.0000 - ——
Haul Anchor,
e % i 4 1 02395 | 00243 | 0.0203 | 00012 | 04518 | 00312 | 0000t | 0.oooo | 00000 | 00000 | 00001 | 0.0000 i ShE i
Faul Anchor, Tesing 7 T | 0 0001 | 00000 | 0.0000 | 0.0000 | 00001 | 00000 [ 0000 _0.000]
Haul Fracing, Tank 4 2395 | 0001 0.0} 0.0000) 0.0000}
Haul Fracing, Purn 4 2395 0001 0.0] 0.0000] 0.0000}
[Well Completion & |rau Tracing, Fump
Haul Fracing, 0.03 0.00 0.00 0.00 0.02 001
Testing el 4 1 4 1 02395 01518 | 0.0312 | 00001 7 _———
Haul Fracing, Sand 7 7 735 | 004 T8 T2 oo [ 0000 0.000]
Haul Fracing, Other g 7 02395 18 12| 00000 I I [ 50005 ___0.000]
Haul Welders 7 740 4310 U6 73 | 0.0007 | 0.0001 | 0.0001 | 0.0000 | 0.0005 | 0.0001 ¥ 0000 _0.000]
Haul Vater Truck 7 150 5000 0250|364 U364 | 01746 | 227646 | 46625 | 00160 | 0.0018 | 00015 | 00001 | 0.0114 | 0.0023 ¥ 0007 ____0.0009
PFickup Cementer,
s 4% 2 80 1 04078 | 00192 | 0.0156 | 00010 | 11018 | 04845 | 0.0002 | c.oo00 | 0.0000 | 00000 | 0.0006 | 0.0002 i ——
Fickup Casing Crew a0 7 ] T 04790 | 0.0485 | 00405 | 00023 | 03935 | 00624 | 0.0002 | 0.0000 | 0.0000 | 0.0000 | 0.0007 | 0:0000 [} 0000 0.000]
Pickup Completion
s 4 5 200 1 11976 [ 01213 | 01013 | 0.0058 | 07588 | 01561 | 00008 | 00001 | 0.0001 | 0.0000 | 00004 | 00001 i T
Pickup Completion,
R LooT 4 5 200 1 10184 | 00479 | 00390 | 0.0025 | 27544 | 12112 | 00005 | 00000 | 0.0000 | 00000 | 00014 | 00006 o fiw i
PFickup Perforators,
Bl LooT 4 2 8 1 04078 | 00192 | 0.0156 | 0001 | 11018 | 04845 | 0.0002 | c.0000 | 0.0000 | 00000 | 0.0006 | 0.0002 a _——
Pickup Fracing,
i HODV 4% 1 4 1 02395 | 00243 | 0.0203 | 00012 | 04518 | 00312 | 0000t | c.oooo | 00000 | 00000 | 00001 | 00000 i poo|__ 0000
Fickup Co. Supenvisor|  LDOT 4 10 400 i 20388 | 00959 | 0.0780 | 0004a | 55088 | 24224 | 0.0010 | 0.0000 | 0.0000 | 00000 | 00028 | 0.0012 i i
Pickup Miscellaneous
gt LooT 4 3 120 1 06118 | 0.0288 | 0.0234 | 00015 | 18528 | 0.7267 | 0.0003 | 0.0000 | 0.0000 | 0.0000 | 0.0008 | 0.0004 2 sl e
Pickup Roustabout
ik HoDV 4 4 160 1 09560 | 00971 | 0.0810 | 00047 | 08071 | 0.1248 | 0.0005 | 0.0000 | 0.0000 | 00000 | 0.0003 | 0.0001 i noo|___ oo
Subtotal 436E02 | 372E03 | 309E03 | 1.81E.04 | 542E02 | 193602 | 142E+01 | 4.30E04 | 797E04
Total 5.11E02 | 444E03 | 369E03 | 215604 | 6.07E02 | 211E02 | 133E+01 | 5.22E04 | 9.25E04
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Qil Wells - Alternatives A, B, C,and D

and gitive Dust issi from Well Work Overs (Federal)

Fugitive Dust from Heavy Equipment on industrial Unpaved Roads
Emission Factors for Industrial Unpaved Roads *
Parameter P, PR,
E (brviiT) = | A PR i | 3 1 015
a 09 03
b 045 045
[Ex-EC-Peen) | ]
Assumed
Function/Variable Description Value Reference
E = size-specific emission factor (IbAYMT)
E.: = Size-speciic emission factor dTor nataral
(IbAMT)
Billings Field Office, Dustin C rowe email dated August 16,
s = surface material silt content (%) 348 2010
Cisted in the
[V = mean vehicle weight {tons) table below
M = surface material moisture content (%) 20 EPA AP-42 Section 13.2.2
Billings, MT Climate Summary from 1961- 1990, Westarn
P = Number of days precip per year 96.3 Regional Climate Center
WRAP Fugitive Dust Handbook, September
CE = contral efficiency of gravel or scaria surfacing 84% 2005

|° Sowrce: EPA AR42 Volrne |, Section 13.2.2 Unpaved Roads, Takie 13 2.2-2, Nov. 2006

[Fesumption: Arg. Frequency & Duration: thiee days, once In the Tirst year,
Equipment: Truck-mounted Unit. capacity 600 hp, fuel 60 gpd, hours/day 10
Truck: Type WO rig, Round trip mileage: § miles on unpaved road
Max number of crews in the field on a given day
considering weekends and weather: 15

Fugitive Dust Estimations for Road Traffic

PW;
. Round Trip |  # of Round Miles = ore == Emssions
Activity Vehicle Type Avg. Vehicle | “niooce | Tripswellr Traveloal; | Totalsar |Emisslon] —WIS-tonm8
Weight (tons) [ 5= it Wellvear |Wells Dritled | Factor [ o\ T oy | Factor [ T oy
(IbA/MT) well) | (bA/MT) well)
WO Rig 12 5 1 5 1 150 902 0.00 0.15 090 000
el Warkover Haul Truck ¥) 5 1 5 T 750 G502 0.00 015 090 000
Pickup Truck 5 5 3 18 1 058 10.38 0.01 0.06 104 0.00
Total 142E.02 142E-03
Nurber of wells 15 based on peak year applied 1o all project years (provides for a conservalive estrate)
Exhaust Emissions from Well Work Overs
Emission Factors Bore/Drill Rig Engines 300-600 Hp
p— Emission Factors (gm/hp-hn) |
uehlype NO» T PMio [_so. | [€9) VOC | PM25 | €O, | CHs | N.0°_|
[Diesel 0.30 | 0.02 | o 260 | 014 | o002 [ s29s8 | ooor | ooos |
Source: Tier 4 non-road diesel erission Tactors for non 502, nom GHG pallutants. EPA NONROADS 20084 (v ear 2008) for COZ and CHA.
2N20 factor source: 2009 AP O&G GHG Methodologies Compendium, Tables 4-13 and 4-17. 130,500 Btuigallon, 2545 Btwhp-hr.
iss i imations for Engines
ot or Max. Annual Emissions
i el
Activity Equipment Type | Capacity (hp) | Operating | # "; o perrd | operating w:'l’l':';:i;‘l"ed (tpy/wel)
Hours/Day 2 Hours Well NO, I PMyo co | voc NO, | PMyq ] S0, | co I voc | PM25 | co. | CHy | N0
[\Well Warkover Truck-Mounted Unit 600 10 3 30 1 2 | 1 | w3 | & 595E-03 | 2.98E-04 | 226E-03 [ 5.16E-02 | 2.78E-03 [ 2.98E-04 | 1.05E+01 | 1.46E-04 | 1.20E-04
Exhaust emission factors for commu Iil‘lg vehicles
[ Vehicle ] Emission Factors (g/mi)
Type Class NO. PMyo"° PMo5 S0 co VOC [ CH, N,0°
oDy ee) LoDT 231 an 009 001 625 275 4095 | ooo2 | oos3
?iac“ky‘D”‘y 2 HDDV 272 0.28 023 001 172 035 791.8 004 0044
Source: MOBILE 6.2.03
Emission factors for 2008 used for all project years = conservative estimate of vehicle fleet turnover
2N20 factor source: 2009 API O&G GHG Methodologies Compendium, Tables 4-13 and 4-17. 130,500 Btu/gallon, 2545 Btwhp-hr.
Emission Estimations for Road Traffic
Activity ey Round Trip | # of Round Miles — Max. Annual Emissions,
Distance | Trips/Well/ Traveled/ [, o0 # o0 (Ibs/well) (tpy/well)
Type Class (miles) Yeaar VoV am NO, PMy, PM, SO, co voC NO, PM,, PM, SO, co VoC co, CH, N0
[Well Warkover WO Rig HADDY a0 q a0 T 0240 | 0024 0020 | 00071 0152 | 0031 0000|0000 0000 | 0000 0000 0000 | 00349 | 0.0000 | 0.0000
Haul Truck HDDV a0 1 a0 T 0240 | 0022 0020 | 0001 0152 | 0031 0000 | 0000 0000 0000 0000 0000 | 0.0349 | 0.0000 | 0.0000
Pickup Truck LODT 40 3 120 1 0612 | 0029 0023 | 0001 1653 | 0727 0000|0000 0000 | 0000 0.001 0000 | 0.0542 | 0.0000 | 0.0000
Performed once in the firstyear of well operation Total | 5.45E-04 | 3.86E-05 | 3 20E-05 | 1.90E-06 | 9.78E-04 | 3.95E.04 | 1.24E-01 | 3.53E.06 | 1.09E-05

Number of wells is based on peak year applied to all project years (provides for a conservative estimate).
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Qil Wells - Alternatives A, B, C, and D

and Fugitive Dust issi from Well Work Overs (Non-Federal)

Fugitive Dust from Heavy Equipment on industrial Unpaved Roads
issi ctors for ial Unpaved Roads *

[ PHyg P, 5
[EfervivT = | A S | K 15 015
a 09 09
b 045 0.45
E.x=E (1-P365) | |
Assumed
Function/Variable Description Value Reference
ze-specific_emission factor (IbAMT)
[ ot smesion Tattar Tor
natural (b AMT)
Billings Fisld Office, Dustin Crawe email dated August 16,
= surface material siit content (%) 346 2010
Tisted in the
W= mean vehicle weight (tons) table below
M= surface material moisture cantent (%) 20 EPA AP-42 Section 13.2.2
o 1T Climate Summary from 19611900, Wes tarn
P = Number of days precip per year 96.3 Regional Climate Center
_'7WRAP Fugitive Dust Handb ook, Septermber
CE = control efficiency of gravel or scoria surfacing 84% 2006

" Source: EPA, AR-42 Volurme |, Section 13.2.2 Unpaved Roacts, Tatle 13.2.2-2, Nov. 2006

Assumption Avg. Frequency & Duration: three days, once in the Tt year,
Equipment: Truck-mounted Unit: capacity 00 hp , fuel 60 gpd, hours/day 10,
Truck: Type WO rig, Round trip mileage: § miles on unpaved road
Max. number of crews in the field on a given day
considering weekends and inclement weather: 15

L consicenng weexends ar
Fugitive Dust Es imations for Road Traffic

Avg. Round Trip | # of Round Miles (o= LT
pesy - Emissions
Activity Vehicle Type Vehicle | “p;iance TripsWell/ | Traveleds | Total#of | Emission |  Tmiscions
Weight (miles) Year Well'Year |Wells Drilled | Factor | oo | pyaven) | F26t07 | aneswein | (pyavenn
(tons) (IbA/MT) (IbA/MT)
WO Rig a2 3 1 5 7 150 502 600 015 GED) 000
el Workover Haul Truck 12 5 1 3 ] 150 502 0.00 0.15 050 000
Pickup Truck 5 3 3 (e 1 058 1038 0.01 0.06 104 000
Total 142E02 1.42E03
Nurber o7 wells 15 based on peak year apAied 1o all FTOject years (arovides for & conservative eatmate).
Exhaust Emissions from Well Work Overs
Emission Factors Bore/Drili Rig Engines 300-600 Hp
R Tome Emission Factors (gm/hp-h) |
yP NO, T I P | co VoC PMz5 | €O, [ CA, | wWo |
[Diesel 6.69 | 0.11 | 225 | oas | o037 | s9s8 | o007 | ooos |
Source: EPA NONROADS 2008a. Year 2008
2N20 factor source: 2009 APl O&G GHG Methodologies Corrpendium, Tables 4-13 and 4-17. 130,500 Btuigallon, 2545 Btushp-hr.
i for Engines
— Wax. Annual
. Capacity |# of Operating [ # of Operati 3 Total # of Thsfwell] [ipyrwel
Act Equipment Type o 1
(hp) Hours/Day Days/ el Hours/well | YWells Drilled NO, PMyo so, co voc NO, PMo so, co vocC PM2.5 co, CHa N.O
Wl Workover Truck-Mounted Unit [ 500 10 3 a0 1 266 15 5 a9 19 133601 | 755603 | 226603 | 446E02 | 951603 | 732603 | 1.05E+01 | 146E04 | 1.20E04
Exhaust emission factors for commuting vehicies
Vehicle Emission Factors (g/mj
Type Class NO,. PMig>© PMos P SO, [0) VOC CO. CHy N,O°
o quniess] LopT 231 011 003 001 625 275 1095 0002 0053
Hleasybutybioze] HDDY 272 028 023 001 172 035 7918 004 0044
Source: MOBILE 6.2.03
Ermission factors for 2008 used for all project years = conservative estimate of vehicle fleet tumaver
#N20 factor source: 2009 AP| O&G GHG Methodologies Corrpendium, Tables 4-13 and 4-17. 130,500 Btuigallon, 2545 Bturhp-hr.
Estimations for Road Traffic
Vehicle Round Trip | # of Round Miles PRETI Mac Atnual Emlsslans
Distance TripsiWell | Traveled/ | ot ¥ ol {Ibsiwell) {tpywel)
Type Class (miles) Year WellYear NO, PM,, PM,, SO, co VOC NO, PM,, PM, 5 SO, co VoC co, CH, N,0
Well Workover WO Rig HDDY. a0 5) a0 T 0240 0024 0020 0007 0152 031 000! 000 0000 0000 0000 0000 00349 00000 G000
Flaul Truck HODY 70 i 70 T 0240 0.024 0.020 D001 0152 031 TG00 000 0.000 0.000 0.000 0.000 0.0549 T0000 0000
Pickup Truck LODT 20 3 120 1 0612 0.029 0.023 0001 1653 0727 0000 0.000 0.000 0.000 0.001 0.000 0.0542 00000 0.0000
Performed once in the first y ear of well operation Total | 545E.04 | 3.86E.05 | 3.20E05 | 190E.06 | 9.78E04 | 395E04 | 124E.01 | 3.53E06 | 109E05

Number of wells is based on peak year applied to all project years (provides for a conservative estimate).
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Oil Wells - Alternatives A, B, C, and D

Fugitive Dust and Exhaust Emissions from Site Visits and Inspections

Fugitive Dust from C it hicles on Unpaved Roads
[Emission Factors for Publicly Accessible Unpaved Roads
Parameter Phiyg P, ¢
= k 18 018
2 1
d 05 05
Ee=E(T-FI355] ] 5 02 02
Assumed
Function/Variable Description Value Reference
fic emission factor {Ib/VMT)
emission factor extrapolated for
VMT)
silt content (%) 346 oo o _
Listed in the
nean vehicle speed (mph) table below

ion factor for 1980"
and
(IbrvMT) PMyo| 000047

PMye| 000

EPAAP-42 Section 1322, T3

20 [EPA AP-42 Section 1
Gilings, MT Ciirate S

M = surface material moisture

P = Number of days precip per year 96.3

CE=co

f gravel or scoria surfacing 84%

Assumption: Frequency of vi
1 person and 1 light
number of wells served by a pumper per day25

Round trip mileage per day: 50 total/20 wells =2.5 milesfwell on unpaved road

for Road Traffic - RMP Year 20

[ Py P,g
s " Emissions Emissions
. Round Trip # of Round Miles _— o
Activity Vehicle Type® Avg. Vehicle Distance TripsiWelll Traveled/ Federal \?’ells P ton Smissicn
Speed (mph) (miles) Year WelliYear Producing Factor |{Ibs! wellf| oyl well) Factor {lbsi (tpyi well)
(IbivMT) yr P (IbIVMT) welliyr)
ion Visits for Sk . , = 2 -
Pickup Truck 40 25 52 130 053 6954 3.48E-02 0.05 3.47E-03
Exhaust Emissions from Site Visits and Inspections
ission factors for C il It Exhaust
Emission Factors {gimi}
Vehicle Class
Phly™® PH,5>° s0,.° co voc co, CH, N,0°
003 001 001 1.07 4769 007 018
ors for 2008 used for all years = conservative estimate for fleet vehicle tumover
Methodologies Compendium, Tables 4-13 and 4-17 Brugallon, 2545 Buuthp-h
Emission Estimations for Road Traffic - RMP Year 20
< ’ Emissions
» Vehicle Raynd Trip # <.>f Round Miles Federal Wells
Activity Distance Tripsiwelll Traveled/ B, 3 (Ibsiwelliyr) ({tpyiwell)
il ¢ WellfY i
Type Class {milex) o eliren NO, | PH, Pht,.s so, co voc NO, Ph,y PM,s so, co voC co, CH, N0
Pickup Truck LDGT2 25 52 130 1 032 001 000 0.00 687 031 1.61E04 3.63E06 1.68E06 1.26E06 343E-03 1.53E04 6.83E02 9.74E06 2.56E05
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Oil Wells - Alternatives A, B, C, and D

Fugitive Dust and Exhaust Emissicns from Heavy Equipmert and Support Vehicles for Road Mairtersnce
Exhaust Emissicns from Heasuy Equipmert and Support Wehicles for Road Mairterance

Given Data

2 5 Foad Cargin :
Mairtenarce™ Equipmertiehicle Woehed ord Doy Hof Oig;g
o= o CssatereT (riles) Hoc
Ty Equiprer® Giesei-30gpa 155 3 6
s o Cormeruting Sehide Gas5 gpd 225 =3 1%
P ey Eeprrard eser-S0apd TS5 = 5
Correraming wehich =5 pd F55 03 T5e
TSI SN E TS WorK be macs Twics 1s £V METIG Gres B wivE 720 KEST

<Bsseme thme ro1d The per WO dBsE .

Estimation of Total and Cumu stive Le:

TSowrcs:SER
S mibes of road BAIIEpS rwell~ No. OTOpS ratisg we lisfie ar

irration of Total Operstion Days nd Hours - RMP Year 20
Cumulstive Lengthof | Road Length | #of Operating Total #cr
Season HeF Gpersiicns Wecked G B Operstiva
passeason [rrilesioperation) (middan) per Day Hours
Sorerer z 7 5 1) =
driter T T z i) =
T otal 5
ission Fsctors for Grading - Fugitive Duse
e 3 - Em. Factors
[ ] s cqmen i | s | Cain |
I Phis I E-©®Ex005D & | s | 6765
I PR, | E= @D3 X00H T | 5 | 0.069
TS —mear 0= 1k peed & mswme Smpl Brgmdha
Sowrce SPA AR<2 Sectin 13,0, Tete 33 .07, Oot 3908
Fugitive Dust Erissicn i for Grader: RMP Year 20
Fh. P
Activity Equipment T g e | Sauiies Emissions Ervissicns Emissiors | Emissions
— (bAear) e (bAear) e

Foad Migntenancs Gadar £ 5 e EEZ] CEEE ENE] TEsEoa
Thzzime Qra%rope@E: STEDE of Be Tme GniiE KOS Tor choB RO CIEN 0 DR SRE. SED

E. = I Mﬂfg@e"l ]
B T e T = T co oC T Fmzs ] co. T T, T To-
Gader 00175 Hpl s T Goa | K] T [F3) T oo 1 [EE] [ ssszr | owss |  oooe
Sotres- EPA NONRD.

Use emission Bictors fr 2008 forall project years - consenative estimate ofwehicle tumoer
+ N2D Do rsot K8 2003 APIOSG GHG Mk Bo30 bks Compe aditm, Tabks &-1331d 4-17 . 130 500 BWGaIbs, 2545 BLanp-ir.

=i Grager: RMP Year 20
Tokal o Emissicos ]
Activity “ehicle Type Capacity (he) Operatira TE=radivityar] I fonsfan] |
Hours™ o T P S0.. T [>15) T T | o T P =T Pa— | [s) [ voc | PR =17 T =9 T oo 1
[ Fesa msntenancs Grader [ 35 | B [ 129 | omw |  oosa | oas | oio | zovew | ieecoa | svieos | vaseoa | ieveoa | isvena | zsseon | zmeos | zeseos |
TATzwme gramTope s STEGE of Be The qniiE 101E Tor OB R CiEI e DR e, 55D
Sugiive Dus:from o Sosds
Erni Factors for Publicly Accessible Urpaved Roads >
Farmmeter T Py
- ELAZY(SOOT © 3 18 018
STy QDS a 1 1
a 0.5
[E_,: =5 ] < oz 0.z
A=umed
Functionfari atle Desoripticn Value Refersnce
Size spacitc emisson Gctor (bAATY
.= Size-specifc emEsion Gotor extrapolated for naturd
s
== surice matensl =it contert () EZYS stirgznen o e =m
S = mean wehole speed (Teh) e
e e cooee |Sare e
exhast, brate wear, and tire wear
@&t Prad 000047 |cenarzscacn @2z mee 322
M= surGics matend moisture cortert (53 EX0) Eenar zecccn 1azz
P = Number of days precip peryear a5z i cenee. i e=re okg
CE= cormrol of granel or scons surGdng Baw [RAP Fugme Gus Zooe
> CEPA AP2 otire 1, Secian 5.2 2 Liymved [red, TRt 152 22, Nov. 2000
Emissicn i Fosd Traffic - RMP Yewr 20
Round Trip Total . Lo
= Aug. Vehide Speed Ly Total #of 3 £ Emizsiors Emizsiors
Activity “ehicle Type <t e Dstarme [ o Tt ae Travdad I oo |
e (milesiiay) e B e T tea) vovorery | tessm I te)
Foad Mairtenance Pictcup Truckc <0 <0 10 o 053 | z1e0 | 1ovee 005 | 214 | 1o7eos
ion Fzctors for irg Venicies
Vericle Class Erni==ice, Factors (atni) 1
I LI T P T [ PP Sox T (=) T woT T (== — = T e |
TR 2.31 011 | 003 001 | 5.25 | 275 | wess oooz | oosz |

Sotrce  MOBILES 253

* Compendim of Greenhouse Gas Emission Methodologies forthe Gil and Gas Industry, Table 4-17 fr N20 (HDDW moderate control, LDGT oxdation catayst, LODT moderate sontral) . Mobile Source
Combustion Factors, American Petrdleumn hatitte (ZO09)

Emizsicn ! Fioat Tratic - RMP vesr 20 |
i T B T Srimiore Gew)

Aeflets = T Gaes | cmiasey | orestinatwe | IRMESS | we T ewa [ e ] so. CE T N N

|[Foranmmmnmes | rigwup g | toor = 1 o I - | seems | aveecs | ssoec | zaea | aweea | izieoa | imiess | smees | zswes |
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Oil Wells - Alternatives A, B, C, and D

Water Tank and Hauling Emissions
0Oil Well Water Tank Flashing Emissions

FTashing Loss
Emission Factor Water CH4 Emissions
{Ibs CH, /1000 bbl | production (tpyhwell)
Project Year of water) * {bblfyearfwell)
Al 3131 7300 1.14E-01

# Average Conditions for Table 5-10 of the API Compedium of GHG Emissions Methodologies for the Oil and Gas Industry, August 2009

Factors for Road Traffic
Parameter PMyq PM,5
y K(s/120(S/30F
E (IbVMT) = k(s/12 8/3[3 C k 18 0.18
(M/0.5) a 1 1
d 05 05
E..=E (1-P1365) ] c 0.2 02
Assumed
Function/Variable Description Value Reference
E = size-specific emission factor (Ib/VMT)
E.. = size-specific emission factor extrapolated for natural
mitigation (Ib/A/MT)
s = surface material silt content (%) 346 Billings Field Office, Dustin Crowe email dated August 16,2010
Listed in the
S = mean vehicle speed (mph) table below
C = emission factor for 1980's vehicle PMas 0.00036 EPA AP-42 Section 13.2.2, Table 132.2-4
fleet exhaust, brake wear, and tire wear
(Ib/VMT) PMyg 0.00047 EPA AP-42 Section 13.2.2, Table 13.2.2-4
M = surface material moisture content (%) 2.0 EPA AP-42 Section 13.2.2
Billings, MT Climate Summary from 1961-1990, Westem
P = Number of days precip per year 96.3 Regional Climate Center.
CE = control efficiency of gravel or scoria surfacing 84% WRAP Fugitive Dust Handbook, September 2006

* Source: EPA, AP-42 Violume 1, Section 13.2.2 Unpaved Roads, Table 13.2.2-2, Nov. 2006

Fugitive Dust Emission Estimations for Road Traffic - Based on Water Produced Per Barrel of Oil
: PM‘II) PMZS
Activty Vehicle Type | g Vehicle R;;::ﬂ::p A";::'n: o Miles Total #of | Emission Emissions Emission Emissions
P Speed (mph) (miles) Trips/Well Traveled/Well Wells Factor | (Ib/year/ (tpy/well) Factor |[(Ib/yeariwe (tpyhwell)
P 1bvMT) | well) RY: (IbVMT) 11y PY!

ﬁfjﬁgd RIS | o Truck (130 bbl) 30 6 56 337 1 046 | 15807 | 7.80E02 005 1550 | 7.80E03
Assume no dust control measures (watering) would be used
Emission Factors for Water Transport Vehicles - Road Traffic

K Emission Factors (g/mi)

Vehicle Cl
SNEIReR NO, Py PM,, SOx co voC [N CH, N,0°
Heavy-Duty Diesel
T ruck (HDDV) 272 028 023 0.01 172 0.35 791.8 0.04 0.006
Source: MOBILES 2.03
#N20 factor source: 2008 AP| 0&G GHG Methadologies Compendium, Tables 4-13 and 4-17. 130,500 Btuw/oallan, 2545 Btu/hp-hr.
0On-Road Exhaust Emission Estimations for Road Traffic - Based on Water Produced Per Barrel of Oil
Vehicle Round Trip Annual # of Miles Total # of Emissions
Activity Type Class Distance Round TravelediWell Wells (Ibs/wellfyr) (tpy/well)
yp (miles) Trips/Well NO, PMyo PMys S0, co VOC NO, PMao PMys S0, 5] VOC CO, CH,3 N,O

5’;?#:;% Weter Haul Truck (130 bbl) HDDV 40 56 2246 1 13.449 1.363 1.137 0.065 8522 1.753 6.72E-03 | 6.81E-04 | 5.69E-04 | 3.27E-05 | 4.26E-03 | 8.76E-04 | 1.96E+00 | 9.16E-05 | 1.50E-05
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Oil Tank, Loadout and Hauling Emissions

Oil Well Oil Seperator Flashing and Tank Emissions *
Ermissions”
HAPS Emisss yoc £04 CH4 Emissi
pyrivell) tpyavell]
Project Year e Abuazal) Sttt
21 1.77E-01 3.18E+00 1.82E-01 4.03E-01

® Assumes submerged filling with no other emissions control .

[Oil Well Oil Truck Loadout VOC
[Emissions were estimated based on EP A, AP 42 Sedion5.2.2.1.1 Equation 1
L= 1246 SPM

T
L, = Loading Loss pounds per 1000 gallons dbA 0 gal) of liquid loaded

S = & saturation factor

true vapor pressure of liquid loaded, pounds per square inch absolute (psia)
M = molecular weight of vapors, pounds per pounds-mole (bAb-mole)

T = temperature of bulk liquid loaded (F+460)

Qil Wells - Alternatives A, B, C, and D

=Based on average of data from Mortana BLM (Laskso, 2010) and calculations using E 8P Tanks, July, 2010, Assumes 20 BOPD per well

s= 0.6 from EP A, AP-42 Secticn Table 5.2-1

=g 3.4 from EP A, AP-42 Secticn Table 7 21

M= 50 from EPA, AP-42 Sedtion Table 7.2-1

T= 540 ave.temp.

L 235
Oil Well Oil Truck Loadout iSSi - All Project Years *

Annual Oil voc £0: CHe L it
Emission Factor |Volume (bbl) -| Oil (1,000 iSSie
Project Year | (Ibs/1,000 gallons) per well gallons) (tpyiwelly
Al 235 7,300 307 3.61E-01 6.47E-04 1.05E-07 2.68E-02
"Uses EEP Tanks Stream Data for Wa&S Gas mol % (shown below). EEP Tanks input data rom Montana BLM (Laakso, 2010)
i SSi Factors for Work Over Vehicles - Road Traffic
Vehicle Class Emission Factors (g/imi
HO, I PM,, | PM, . SOx | [ I YOC CO. [ cv. | n.0o° |
Heavy-Duty Diessl
e 272 028 023 0.01 172 035 7918 004 | o.oos
[Source: MOBILEG.2.03
= NZO factor sourcs: 2008 AP| O&G GHG Methodologies Compandium, Tables 413 and 4-17. 130 500 Bhuigallon, 2545 Btuhp-hr.
On-Road Exhaust i E stimations for Road Traffic - Based on Produced Per Barrel of Oil
Vehicle Round Trip Miles Ernissions
Activity Distance #ofRound | ceqme| Total#of Thrveel] [Aor=D)
Type Class = Trips/wWell Wells
iles) ' WO, P, | Pm,, | SO. o] woc WO, P, P, S0, co VoC <o <h, W0
S Hau Trek oo ke | oDV 40 37 1450 1 8742 osss | o73s | ooe2 | 5539 | 1438 [ oo04e 0.0004 0.0004 0.0000 0.0028 0.0008 1274 0.000 0.000
TOTAL | asTE 03 | amEoa | s7oE0a | 2.42E05 | 27703 | 5.70E-0a | 1.27E-00 | 5.95£.05 | S7aE 06

WE&S Composition for Truck Load Out Emissions

WaS Gas Mole Molecular “Weig ht
Component Fraction® Weight Gas Weight Percent
I3 Ebomab Ebomab sy
Methane 0.000 16.040 0.000 0.000
Ethane 4732 30.070 1.423 2.476
Nitrogen 0.000 28.020 0.000 0.000
Water 0.000 18015 0.000 0.000
Carbon Dioxide 0224 43990 0.098 0171
Nitrous Oxide 0.000 44020 0.000 0.000
Hydrogen Suffide 1.018 34.060 0.347 0.603
Nonvseadive, non-HA 5974 S 1.868 3.250
Propane 27 635 4100 12187 21.203
Iso-butane 10.353 58.120 6.017 10.468
n-butane 25.191 58.120 14641 25.473
pentane 8741 72150 6.307 10.972
n-pentane 9278 72.150 6.694 11.647
Hexanes 3874 100.210 3.882 B.754
Heptanes 2680 100.200 2,685 4.671
Octanes 1.820 114.230 2.079 3616
Nonanes 0.302 128.258 0.388 0.675
Decanes+ 0.000 14229 0.000 0.000
Reactive VOC 89.873 - 54 879 95 481
Benzene 0325 78110 0.254 0.441
Ethylbenzene 0011 106.160 0.012 0.021
n-Hexane 3.334 100.210 3.341 5813
Toluene 0350 92.130 0.322 0.560
Xylenes 0.133 106.160 0.141 0.246
HAPs 4153 - 4.070 7082
Totals 100.000 — 57.476 100.000

E&P Tanks Stream Data for WWas Gas mol %. ESP Tanks input data from Mortana BLM (Laskso, 2010)
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Qil Wells - Alternatives A, B, C, and D

Fugitive Dust Emissions from R p 1 Support ¥V
[Emission Factors forindustrial Unpaved Roads 2
Parameter PM,, PM,
E (IbAMT) = [ k2P we)” ] Kk 15 0.15
a 09 09
b 0.45 0.45
E= E0-PO55) | ]
Assumed
Function/fariable Description Value Reference
E = size-specific emission factor (bAMT)
'Em= size- specific emission factor extrapolated for natural
Billings Field Office, Dustin Crawe email dated August
s = surface material silt content (%) 346 16, 2010
Cisted in the
[V = mean vehicle weight (tons) table below
M = surface material moisture content (%) 20 EPA AP-42 Section 13.22
e Billings, MT Climate Summary from 1951-1920,
P = Number of days precip per year 96.3  |western Regional Climate Center
[WRAP Fugitive Dust Handbook, Septermber
CE = control efiiciency of gravel or scoria surfacing 84% [2008
7 Sowrce: EPA, AR42 Volurme i, Section 13.2.2 Unpaved Roads, Tatie 13.2.2-2, Nov. 2006
Fugitive Dust Emission Estimations for Road Traffic
Avg. Vehicle |Round Tri Mil PHy Ll
i i wg. Vehicle | Round Irip illes Emissions Emissions
Construction Site . A L # of Round Total # of
Sz Vehicle Type Weight Distance o Traveled/ Controlled Em. = Controlled Em. =
Destination (tons) (miles) | TiPsAVeIlYear | wonivear | Wells  1ECctor gbamamy | 055 "’I']""ej""" (tpyAvel) (tons/well)  |Factor (IbamT) [1PSY "'I']""ej""" ye‘;';;zm (tons/well)
rE‘uel Faul Truck 5 5 5 36 T 119 12.53 002 012 178 000
ud Haul Truck,
Water iaule 25 3 4 24 1 1.19 28.55 0.01 0.12 286 0.00
[Rig Crew 5 5 57 306 T 058 76 45 009 006 1785 007
Rig Mechanics 5 5 i 5 T 058 345 0.00 006 035 000
Co. Supervisor 5 5 20 120 1 058 59.20 003 0.06 592 0.00
|§ieq’"' Completionglnit 12 [3 1 3 1 150 902 000 015 090 000
|Eemi Fracing, Blender 25 =] 1 6 1 1.19 714 000 0.12 071 000
gz"[‘eify'”mp‘" gflank 25 & 6 £ 1 119 1283 002 012 428 000
[Tubing Truck 75 5 p) 12 il 119 T4.08 001 012 143 000
Haul&eme e umg 25 [3 2 12 1 119 14.28 001 012 143 000
HEll Gemeier 25 5 3 18 1 119 21.42 001 012 214 000
Cement Truck
Haul Cornpletion, 25 5 3 18 T 119 21.42 0071 012 214 000
Haul Service Tools 75 5 7l 2 T 119 14.28 001 012 143 0.00
L‘:”'if";"TDrLac'E’S 25 3 1 6 1 119 714 000 012 071 000
Well Recompletion Rty e oo Tank P 5 7 5 T (KE] 714 o100 Sk 012 o077 o100 005
Faul Fracing, Pump 25 5 i 5 i 119 714 000 012 071 000
Haul Fracing,
Chemical 25 6 1 6 1 119 7.4 0.00 0.12 071 0.00
Haul Fracing, Sand 75 3 T 5 T 119 714 000 012 071 000
aul Fracing. Other 25 5 1 5 T 119 714 000 0.12 0.71 000
Faul Water Truck 25 5 50 300 T 119 35693 018 012 3559 002
ISkUp CEEnter 5 6 2 12 1 058 592 0.00 006 089 0.00
|Engineer
Pickup Casing Crew 5 3 5 El] T 058 1730 0071 006 173 000
HickupZomplation; 5 6 5 a0 1 058 1730 001 006 173 000
Pusher
ICkUpE Eroratons; 5 [5 2 12 1 058 592 000 006 059 0.00
Engineer
Pickup Fracing,
b 5 6 1 6 1 058 346 0.00 0.06 035 0.00
J‘F’ickup Co_Supervisor 5 5 0 50 T 058 3460 002 006 346 000
Fickuriscellaneus 5 [3 3 18 1 058 1038 0.01 006 1.04 0.00
Supplies
HSaRRgusshou 5 6 4 24 1 0.58 1384 001 0.08 1.38 0.00
Subtotal| __4.88E01 1.8BE02
Total | 1.88E01 488E 02

Nurnber of wells is based on peak year applied to all project years (provides for a conservative estimate)
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il Wells - Alternatives A, B, C,and D
Exhaust Emissions from Recompleion Support Yehicles
EmissionFactors for Commuting Vehicles
Vehicle Emission Factors jgmi
Class NO, PH, P, S0x 0 VOC o, CH, N0
6% 25 m5 00 0083
12 0% 8 o 004
2545 Buhphr,
Total# of Emissions
TripsWell Year| Wells s wehicle typewel) vehick yp Tions wel]
Ges. | i) Welves 0, 7 W, @ ™, [ PE, D wc| W, ] W | P ] % ] ® [
HOOV 4 5 24 1 1870 01215 00070 03106 0007 00001 0.0001 | 0.0000 | 0.00% | 0.0001 02)
HOOV 4 160 0953 00810 00047 0em 0005 00000 0 00000 | 0.0033 | 00001 o
g Crew 00T 9 51 40 1 103973 0360 0022 B0H0 234 00052 00 00002 | 0.0000 | 0.0140 | 00062 [I]
R Mechanics HOOV ] 1 4 1 0.3% 0023 00012 0.1518 00312 00001 00000 | 0.0000 | 00000 | 0.0001 | 0.0000 00|
C LDOT 4 i) 600 40776 [ 0.1%1 00053 11.0178 458443 0000 00001 00001 | 0.0000 | 00055 | 0.0024 04)
HOOV £ a9 1 053% [ili7/<] 00 00012 01518 012 00001 000 0.0000 | 0.0000 | 00001 | 0.0000 o
HOOV 4 a 1 03% s} 0018 00012 01518 00312 00001 00000 (0.0000 | 0.0000 | 00001 | 00000 I
HODV 4 6 4 1 1 0145 01215 00070 05106 0.1673 0007 0000t (0.0001 | 0.0000 | 0.0005 | Q0001 0
HOOV 4 2 & 0473 0045 1045 0008 03035 (5 00012 00000 0.0000 | 0.0000 | 0.0032 | 00000 01
HDOV 4 2 @ 1 0gn 005 0045 0008 0335 00624 00002 0000 00000 | 0.0000 | 00002 | 00000 o
HOOV Q 3 12 071% (il77.: 00608 0005 04553 0087 0004 0000 0.0000 | 0.0000 | 0:0002 | 0.0000 o
HODV a2 3 12 1 0718 0078 00638 0005 04533 0057 0004 00000 0.0000 | 0.0000 | 0.0002 | 0.0000 o
00T [ 2 & 1 04078 001% 00010 1.1018 085 00002 00000 0.0000 | 0.0000 | 0.0006 | 0.0002 0D
HOOV i) 2 023% 0028 00012 01518 0@ 00001 00000 00000 | 0.0000 | 00001 | 0.0000 00
\Wel Recomgietion HIOV 4 ] 1 0235 00208 00012 0.1518 0612 0.0001 00000 0.0000 | 0.0000 | 00001 | 0.0000 o i g 0o 0m 0m 0o 0
HOOV 4 [ 0235 0026 00012 01518 0012 00001 00000 00000 | 0.0000 | 00001 | 0.0000 00
HODV 4 4 03% 0023 00012 01518 0012 00001 00000 00000 | 0.0000 | Q0001 | 0.0000 a0
HOOV [ 1 4 023% 0028 00012 01518 0m12 00001 00000 00000 | 0.0000 | 00001 | 0.0000 00
HOOV [ 1 40 0 0028 0.0012 01518 0.0001 00000 00000 | 0.0000 | 0.0001 | 0.0000 [1l1]
HOOV 1] £l 200 53 1018 00882 75882 0.0050 0006 00005 | 0.0000 | 00033 | 0.0008 17}
Lot 4 2 & 1 04078 00010 1.1018 085 00002 00000 | 0.0000 | 0.0000 | 0.0006 | 00002 o LI!III 00000
HIDY i 5 0 1 1195 01213 0008 07588 0151 00005 000t 0.0001 | 0.0000 | 0.0034 | 0.0001 )
LDDT 4 5 m 1 1014 oun 0030 0005 2754 12112 0005 00000 (0.0000 | 0.0000 | 00014 | 00006 o
Lot 9 2 @ 0478 00122 001% 00010 1.1018 085 0002 0000 0.0000 | 0.0000 | 0.00% | 0.0002 a0
s 3 2 518 50 0001 2
Send 9 i) 0283% 02 0023 00012 0.1518 0mn2 0.000 0000 0.0000 | 0.0000 | 00031 | 0.0000 1 200 oo
IPickup Co. Supen T I 10 1 2 0 7 o 5 200 ) 018 | 00012
ichup Co. Supenisor|  LDOT 4 ] m 033 0953 00730 00048 55088 00010 00000 (0.0000 | 0.0000 | 0.008 | 0.00 2 2mm oo
Lot 4 3 12 1 05115 008 002 00015 165% (1F7.7] 00033 0000 0.0000 | 00000 | 0.0038 | 0.0004 0 0m 0000
HODV 4 4 160 1 0353 oot 00810 00047 il 1} 0129 0005 00000 0.0000 | 0.0000 | 0.0003 | Q000 o 0m 0000
Subtotal 2MES2 | 151E03 | 133E83 | 78785 | 334EW | 130682 | SM3E-00 | 183EH4 | 4MSEM4
Total 2MES2 | 1H1ED3 | 133E83 | 7S7ELS | 334EM2 | 130ED2 | SOGE00 | 1S3EH4 I AD8EH4
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Oil Wells - Alternatives A, B, C, and D
Venting Emissions from Well Completion Activities (applied to all wells drilled) Venting Emissions from Well Re-Completion Activities (applied to 5% of operating wells)
Molecular Gas Weight Emissions Molecular Gas Weight Emissions
Gas Component Mole Fraction Weight Weight Percent Weight Mass Flow Gas Component Mole Fraction Weight Weight Percent Weight Mass Flow

(%) (Ib/lb-mol) (Ibflb-rnol) (Wi%) (IbMMscf)) {toniwell) (%) (Ibflb-mol) (Ibflb-mol) (wt%) (Ib/MMsch)) (ton/well)
Methane 65.450 16.040 10.498 42.544  18064.029 0.488 Methane 65.450 16.040 10.498 42544  18064.029 0.488
Ethane 15.330 30.070 4610 18.681 7931.881 0.214 Ethane 15.330 30.070 4.610 18.681 7931.881 0.214
Nitrogen 3.260 28.020 0913 3702 1571.760 0.042 Nitrogen 3.260 28.020 0.913 3.702 1571.760 0.042
Water 0.000 18.015 0.000 0.000 0.000 0.000 Water 0.000 18.015 0.000 0.000 0.000 0.000
Carbon Dioxide 0.620 43.990 0.273 1.105 469.295 0.013 Carbon Dioxide 0.620 43.990 0.273 1.105 469.295 0.013
Nitrous Oxide 0.000 44.020 0.000 0.000 0.000 0.000 Nitrous Oxide 0.000 44.020 0.000 0.000 0.000 0.000
Hydrogen Sulfide 0.000 34.060 0.000 0.000 0.000 0.000 Hydrogen Sulfide 0.000 34.060 0.000 0.000 0.000 0.000
Non-reactive, non-HAP 84.660 --- 16.294 66.031 0.757 Non-reactive, non-HAP 84.660 - 16.294 66.031 0.757
Propane 7.890 44.100 3.479 14.101 5987.096 0.162 Propane 7.890 44.100 3.479 14.101 5987.096 0.162
Iso-butane 1.370 58.120 0.796 3.227 1370.083 0.037 Iso-butane 1.370 58120 0.796 3227 1370.083 0.037
n-butane 3.360 58.120 1.953 7.914 3360.203 0.091 n-butane 3.360 58.120 1.953 7914 3360.203 0.091
i-pentane 1.000 72.150 0722 2.924 1241.472 0.034 i-pentane 1.000 72150 0.722 2924 1241.472 0.034
n-pentane 1.040 72.150 0.750 3.041 1291.131 0.035 n-pentane 1.040 72.150 0.750 3.041 1291.131 0.035
Hexanes 0.680 100.210 0.681 2.761 1172.521 0.032 Hexanes 0.680 100.210 0.681 2.761 1172.521 0.032
Heptanes 0.000 100.200 0.000 0.001 0.529 0.000 Heptanes 0.000 100.200 0.000 0.001 0.529 0.000
Octanes 0.000 114.230 0.000 0.000 0.000 0.000 Octanes 0.000 114.230 0.000 0.000 0.000 0.000
Nonanes 0.000 128.258 0.000 0.000 0.000 0.000 Nonanes 0.000 128.258 0.000 0.000 0.000 0.000
Decanes+ 0.000 142.29 0.000 0.000 0.000 0.000 Decanes+ 0.000 142.29 0.000 0.000 0.000 0.000
Reactive VOC 15.340 iy 8.382 33.969 0.389 Reactive VOC 15.340 o 8.382 33.969 0.389
Benzene 0.000 78.110 0.000 0.000 0.000 0.000 Benzene 0.000 78.110 0.000 0.000 0.000 0.000
Ethylbenzene 0.000 106.160 0.000 0.000 0.000 0.000 Ethylbenzene 0.000 106.160 0.000 0.000 0.000 0.000
n-Hexane ° 0.680 100.210 0.681 2.761 1172.521 0.032 n-Hexane ° 0.680 100.210 0.681 2.761 1172.521 0.032
Toluene 0.000 92.130 0.000 0.000 0.000 0.000 Toluene 0.000 92.130 0.000 0.000 0.000 0.000
Xylenes 0.000 106.160 0.000 0.000 0.000 0.000 Xylenes 0.000 106.160 0.000 0.000 0.000 0.000
HAPs 0.680 === 0.681 2.761 0.032 HAPs 0.680 === 0.681 2.761 0.032
Totals 100.000 - 24.676 100.000 1.146 Totals 100.000 - 24.676 100.000 1.146

Qil well natural gas analysis for Formation: Madison, Lease: Berry 11-4

Volume Flow: 900 SCF/ bbl oil
BBL oil / day: 20 bbl oil / day
Completion activity duration: 3 days

Total Completion/Recompletion
Volume Flow per Well 0.054 MMSCFhwell

Assume: Gas density is 0.04246 Ibfscf (19.26 g/scf)
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Compressor Stations Emissions
Emission Factors for Natural Gas-Fired Compressors and Pumps
Compressor / Pumi Horse-Power Emission Factors
g i Rating Units NO,* PMo° SO,° co® voc: PM,.° co,;° CH,* HCHO® N,O°
Compression — - gmibhp-hr 1.00 0.044 0.001 2.00 0.70 0.044 134.9 2.5E-03 0.064 | 2.55E-04
Station IbMMBTU 3.84E-02 5.88E-04 3.84E-02| 1169 22E-03 | 552E-02 | 2.20E-04
Oil Pump at Well . - gmibhp-hr 1.00 0.044 0.001 2.00 0.70 0.044 134.9 0.003 0064 | 2.55E-04
Head Ib/MMBTU 3.84E-02 5.88E-04 3.84E-02 116.9 2.20E-03 5.52E-02 2.20E-04
“ Source: assume compressors will comply with NSPS 40 CFR part 60 subpart JJJJ
® Source: EPA, AP-42 Section 3.2 Natural Gas Fired Reciprocating Engines
Note: Compressors assumed to be equipped with nonselective catalytic reduction (NSCR) catalyst.
 EPA Mandatory GHG Reporting, Part 98, Subpart C, Tables C-1 and C-2.
Emission Estimations for Compressors and Pumps - All Years
Emissions (tpy/well
Conzyfees::rs / g # - Operating - :
P Wells in Annual Hours/Year NOx PM,, SO, co voc PM, 5 co, CH, HCHO N,O
Pumps Rate (Hpfwell) Production | Compression (Hp)
g&’gg;essmn 75 1.00 75 8,760 0.07 0.00 0.00 0.14 0.05 0.00 98 0.00 0.00 0.00
S!::j“mp el 40 1.00 40 8,760 039 0.02 0.00 077 027 0.02 521 0.00 0.02 0.00
Total 4.59E-01 2.03E-02 3.11E-04 9.17E-01 3.21E-01 | 2.03E-02 | 6.19E+01 1.17E-03 2.92E-02 1.17E-04

HCHO = Formaldehyde
Compression rate of 5 compressors (300 hp each) per 200 wells based on BLM survey (Laakso, 2010)
Typical oil well head pump of 40 hp per BLM survey (Laakso, 2010)

Compressor Station Fugitives
Fugitive Emissions from Equipment Leaks

TOC Emission Factor

Well Equipment Gas Light Oil >20° API Heavy Oil <20° API Water/Oil
Component (kg/hr) (Ib/hr) (kg/hr) (Ib/hr) (kg/hr) (Ibfhr) (kg/hr) (Ib/hr)
valves 4.50E-03 9.92E-03 2.50E-03 5.51E-03 8.40E-06 1.85E-05 9.80E-05 2.16E-04
pump seals 2.40E-03 5.29E-03 1.30E-02 2.87E-02 3.20E-05 7.05E-05 2.40E-05 5.29E-05
others 8.80E-03 1.94E-02 7.50E-03 1.65E-02 3.20E-05 7.05E-05 1.40E-02 3.09E-02
connectors 2.00E-04 4.41E-04 2.10E-04 4.63E-04 7.50E-06 1.65E-05 1.10E-04 2.43E-04
flanges 3.90E-04 8.60E-04 1.10E-04 2.43E-04 3.90E-07 8.60E-07 2.90E-06 6.39E-06
open-ended lines 2.00E-03 4.41E-03 1.40E-03 3.09E-03 1.40E-04 3.09E-04 2.50E-04 5.51E-04

Source: EPA-453/R-95-017 Protocol for Equipment Leak Emission Estimates, November 1995
Table 2-4 , Oil and Gas Production Operations Average Estimation Factors
"Other" category includes compressor seals, pressure relief valves, diaphragms, drains, dump arms, hatches, instruments, meters, polished rods and vents

From Montana BLM provided NG analysis

VOC W% = 33.97
CO2 Wt% = 11
CH4 Wt% = 42.54
N20 Wt% = 0.00
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Emissions from Equipment Leaks at Compressor Station per Well
Evs ki Emission Ave. #in Emission Ave. #in Ernission fastor TOC emissions em\i/sosiins COQ _CH_4
e factor Y Tl ey factor Water/Oil per well emissions | emissions
Gas Service (b/hr) Liquid service (Ib/hr) Servies (Ib/hr) (Ib/hr) per well per well per well

component (Ib/hr) (Ib/hr) (Ib/hr)
valves 0.175 0.0099 0 0.0055 0 0.0002 0.002 0.001 0.000 0.001
pump seals 0.000 0.0053 0 0.0287 0 0.0001 0.000 0.000 0.000 0.000
others 0.000 0.0194 0 0.0165 0 0.0309 0.000 0.000 0.000 0.000
connectors 0.250 0.0004 0 0.0005 0 0.0002 0.000 0.000 0.000 0.000
flanges 0.600 0.0009 0 0.0002 0 0.0000 0.001 0.000 0.000 0.000
open-ended lines 0.000 0.0044 0 0.0031 0 0.0006 0.000 0.000 0.000 0.000

TOTAL emissionsfwell/hr = 0.002 0.001 0.000 0.001
Number of components provided by Montana BLM FO personnel (Laakso, 2010)

Annual Emissions from Equipment Leaks Per Well
Number of Operating VOC emissions VOC 002 CO2 emissions | CH, emissions CH4
Year Producing Wells Hoirs (Ibiyr) emissions emissions i) (Iblyr) emissions
(tpy) (Ibfyr) (tpy)
Year 20 1 8760 7.03 3.51E-03 0.23 1.14E-04 8.80 4.40E-03
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Emission Factors for Industrial Wind Erosion

Etpy) =

k* _P*M*N
453.6 * 2000

Oil Wells - Alternatives A, B, C, and D

AP-42 Section 13.2.5.3 Equation 2

Erosion Potential P (g/m2/year) = 58(U*—Ut*)2 + 25(U*-Ut*)  for U*>Ut*; F AP-42 Section 13.2.5.3 Equation 3

Friction Velocity U* (m/s) =

P = Erosion Potential (gm/m?/yr)
U* = Friction velocity (m/s)

Uy = threshold velocity (m/s)
U10 = fastest wind speed (m/s)

Uso=
Uywell pads =
Uy roads/pipelines =

0.063 Uyo*

M = Disturbed area (m?)
N = # of disturbances
k= 0.5 for PMyq

k = 0.075 for PMys

26.08

1.33 AP-42 Industrial Wind Erosion Table 13.2.5-2, Roadbed material

AP-42 Section 13.2.56.3 Equation 4

58.33 average fastest (mph) for Billings, Montana (1939-1987) from http://aww.itl. nist. gov/div898/winds/nondirectional. htm
1.33 AP-42 Industrial Wind Erosion Table 13.2.5-2, Scoria

Construction Wind Erosion Emissions - Based on Peak Wells Drilled each Alternative

Max. Well Road -
i oA y A Disturbed
Fastest Mile Friction | Erosion | Erosion | Peak # of Average Afea Number of PM10 PM2.5
(Uqo) Velocity | Potential | Potential Wells Disturbed ™) Disturbances | Emissions Emissions
(m/s) (U%) (P) (P) Drilled per | acres per 2 (N) (tpy/well) (tpy/well)
(m/s) (a/m?*iyr) | (a/m?yr) year well * (m’)
Well pad construction 26.08 1.38 1.46 1.00 3.00 12144.98 1.00 9.76E-03 1.46E-03
Road and Pipeline Construction 26.08 1.38 1.46 1.00 1.60 6072.49 1.00 4.88E-03 7.32E-04
* Number of acres per well pad provided by data in Billings Field Office Resource Management Plan. TOTAL  1.46E-02 2.20E-03
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Emissions for Road and Well Pad Reclamation

Oil Wells - Alternatives A, B, C, and D

Equipment/Vehicle #of
Type Total Miles | Operating
Type Fuel Capacity (hp) Worked on/Day| HoursiDay
Heavy Equipment Diesel 80 6 10
Roads
Commuting Vehicle Gasoline 225 6 15
Heavy Equipment Diesel 100 N/A 10
Wells®
Commuting Vehicle Gasoline 225 6 2
? Assume 0.5 day with a blade and tractor each for reseeding per well at time of abandonment.
Source: values from SEIS
Estimation of Total Miles of Roads
Length of Roads Built per Well 0.250
INumber of Roads Reclaimed Annually Per Well 0.15:
Annual Miles of Roads Reclaimed Per Well 0.03:
Number of wells reclaimed {per well) 0.15
Reclaimation rates derived from RMP (total Federal and non-Federal)
Estimation of Total Operation Days and Hours
Annual Miles of Daily Miles of Road Total # of Annual
Roads Reclaimed Work Operating Days |Operating Hours
0.038 6 0.0064 0.0639
Total 0.0639
Assume average miles/day =6
Emission Factors for Grader
o . Emission
a
Pollutant Emission Factor Equation (Ib/A/MT) $® (mph) Factor (IbIVMT)
PM,g E=(06){0051)S” g 0.765
PMys E =(0.031){0.04) S 5 0.069
? Assumed a mean vehicle speed (S) of & mph
Source: EPA AP-42, Section 11.9, Table 11.9-1
Fugitive Dust Emissions Estimation for Grader - Road Reclamation
Total # of y : Py Plas
Activity Equipment Operating Moeanehicle Totl Miles Em. Factor Em. Factor
Speed (mph Maintained . <
ol peed (mph) (IbAMT) (tpyfwell) (IbAMT) (tpyfwell)
Road Reclamation Grader 0.038 5 0192 0.765 7.33E-05 0.069 6.64E-06
#Assumed a grader operates 60% of the time, considering hours for preparation and closing of the shift, lunch break, and other
extra activities.
Emission Factors for 75-100 hp Off-Road Engines
Year Emission Factors (g/hp-hr)
NO, PMap SO, CO VoC PM,.5 CO, CH, N,0°
2008 5.36 0.65 0.13 4.15 0.66 0.63 600.5 0.010 0.008
2018 240 041 0.11 2:33 036 040 613.9 0.006 0.006
2027 0.64 0.19 0.10 0.75 0.18 0.19 608.6 0.003 0.006
*Emissions of PM 5 were assumed to be the same as those for PM 4
#N20 factor source: 2009 API O&G GHG Methodologies Compendium, Tables 4-13 and 4-17. 130 500 Btu/gallon, 2546 Btwhp-hr.
Exhaust Emissions Estimation for Grader Road Reclamation
Total#of Emissions
Activity Vehicle Type Capacity (hp) ST Hours (Ibs/hour) (tpy/well)
i NO, | so, | co | VOC NO, | PMyy | SO, | co voc [ pmys | CO, [ CH, | N,0
Road Reclamation Grader 80 0038 04238 | o020 [ oot97 | 04106 | 00620 812E06 | 138E06 | 377E07 | 78706 | 12006 | 134E06 | 20803 | 187E08 | 205E08
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Qil Wells - Alternatives A, B, C, and D

Emission Factors for Road Traffic

Parameter PMio PM, s
E (Ib/AVMT) = K(s12)° SfSOd_C K 18 0.18
(M/0.5F a 1 1
d 05 0.5
Eext = E (1 - P/365) [ 0.2 0.2
Source: EPA, AP-42 Volume |, Section 13.2.2 Unpaved Roads, Table 13.2.2-2
Assumed
Function/Variable Description Value Reference
E = size-specific emission factor (Ib/VMT)
Eex = size-specific emission factor extrapolated for natural
mitigation {Ib/AVMT )
Bilings Field Office, Dustin Crowe email dated August 16,
s = surface material silt content (%) 34 6 2010.
Listed in the table
S =mean vehicle speed {mph) BalGi
PMa 0.00036 EPA AP-42 Section 13.2.2, Table 13.2.2-4
C = emission factor for 1980's vehicle fleet
exhaust, brake wear, and tire wear (Ib/AVYMT) PMqf 0.00047 EPA AP-42 Section 13.2.2, Table 13.2.2-4
M = surface material moisture content (%) 2.0 |EPA AP-42 Section 13.2.2
Bilings, MT Climate Summary from 1961-1990, Western
P = Number of days precip per year 96.3 Regional Climate Center.
CE = control efficiency of gravel or scoria surfacing 34% [WRAP Fugitive Dust Handbook, September 2008
? Source: EPA, AP-42 \olurne |, Section 13.2.2 Unpaved Roads, Tabie 13.2.2-2, Nov. 2006
Emissions Estimation for Commuting Vehicles: Road Reclamation
PMHI PM2.5
" Round Trip "
Activity Vehicle Type :vg‘e:?::::) Distance o ;r::::‘: ‘I;Jfays T::::’::::S Em. Factor tpyhwell) Em. Factor (toyhwell)
P (miles/day) P (IbAVMTY L (IbAVMT)® R
Road Reclamation Pickup Truck 40 6 0.0064 0.0383 0535 1.03E-05 0.053 1.02E-06
?No dust control measures would be applied
Exhaust Emission Factors for Commuting Reclamation Vehicles Road Traffic
Emission Factors {(g/mi)
Vehicle Class =
NO, PM,, PM, ¢ SOx co vocC CO, CH, N,O
HORbROBIgse! 231 011 009 001 625 275 4095 0002 0053
Truck
Source: MOBILES .2.03
?N20 factor source: 2008 AP| O&G GHG Methodologies Compendium, Tables 4-13 and 4-17. 130,500 Btu/gallon, 2545 Btuthp-hr.
Exhaust Emissions Estimation for Commuting Reclamation Vehicles: Road Traffic
Vehicle ; Emissions
. Round Irip Total #of | Total Miles e
Activity Distance 2 {tpy: )
g Operating Days| Traveled
Type Class (miles/day) NO, PMyq PM,.s SO, co vocC co, CH, N,O
Road Reclamation Pickup Truck LDDV 40 0.0064 0.2556 6.51E-07 3.06E-08 2.49E-08 1.58E-09 1.76E-06 7.74E-07 1.15E-04 5.63E-10 1.49E-08
ion of Annual Days and Hours for Well Reclamation
Equipment # o_f Wells # of Hours/Day |Annual # of Days sk Ht?urs
Reclaimed/Year of Operation
Grader 0.153 10 0.153 1.53

Assume grader works 0.5 day as a blade and tractor each per well
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Fugitive Dust Emissions Estimation for Grader: Well Reclamation
Total # of y ) i) Phas
e ;i o Mean Vehicle | Total Miles
Actiity Equipment Ogereting Speed (mph) Reclaimed Eimkacton {tpy/well) Em.bactor {tpy/well)
Hours® (brvmy | Y (IbVMT) by
Well Reclamation Grader 0.9200 5 4600 0.765 1.76E-03 0.069 1.69E-04
?Assumed a grader operates 80% of the time, cansidering hours for preparation and closing of the shift, lunch break, and other
extra activities,
Exhaust Emissions Estimation for Grader: Well Reclamation
Emissions
Activity Vehicle Type Capacity (hp) Dpe.::ialz:::vur (Ibsthour) (tpy/well)
NO, PMyy S0, co VoC NO, PM,q S0, co voc PM, 5 Co, CH, N,0
Well Reclamation Grader 100 09200 05297 0.0900 0,0246 05132 0.0786 2.44E04 4.14E05 1.13E-05 2.36E-04 361E05 6.43E-05 6.09E-02 1.01E06 6.14E-07
Emissions Estimation for Commuting Vehicles: Well Reclamation
7 Py PM, 5
Activity Vehicle Type Class R;ius::n.l;:p TOtE£0F  |‘Tofal Mk Em. Factt Em. Fact
Y Operating Days| Traveled | =M-Factor M. Eactor
(milesiday) |0 e (M) o] (loAvMTy? el
\Well Reclamation Pickup Truck LDDV 40 0.1533 6.1333 0535 1.64E-03 0.053 1.64E-04
?Na dust control measures would be applied
Exhaust Emissions Estimation for Commuting Vehicles: Well Reclamation
il RoundTrp | rotarof | Tota Miles Bl
Activity Distance 5 (tpyfwell)
Type Class ilesld Operating Days| Traveled
(milesiday) NO, PMyg PMy5 80, co voc co, CH, N0
Well Reclamation Pickup Truck LDDV 40 0.1533 6.1333 1.66E-05 7.36E-07 5.98E-07 3.79E-08 4.22E05 1.86E-05 2.77E03 1.35E08 368E-07
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Emissions for Gas Dehydration
Emission Factors for Dehydrator Heaters

Unit NO, PM,, SO, CcO VOC PM, 5 CO, CH, HCHO N,O
Ib/MMSCF 100 7.60 0.60 84 5.50 5.7 120000 2.3 0.075 2.2
Ib/MMBTU 0.098 0.007 0.001 0.082 0.005 0.006 117.647 0.002 0.000 0.002
Source: EPA, AP-42 Section 1.4 Natural Gas Combustion
Emission Estimate for Dehydrator Heaters

" Dehydrator Number of -
Operating Hours 5 Fuel Usage Emissions (tpy/well)

I Heater Size MMCF/Year De.hydrator
MMBtu/Hour Stations /Well ™o, PMyo SO, (%) VOC PM,5 CO, CH, HCHO N,0

2,190 1 2.20 0.001 5.66E-05 | 4.30E-06 | 3.40E-07 | 4.75E-05 | 3.11E-06 | 3.23E-06 | 6.79E-02 | 1.30E-06 | 4.24E-08 | 1.25E-06
Values from Montana BLM (Laakso, 2010)
Annual Dehydrator Venting and Tank Flashing Emissions

voc HAPs
Annual Well Gas CH, CH, H voC Emission HAPs
A 2 b N Emission e kel
Production Emission Factor| Emissions Eactar Emissions| Factor |Emissions
MMscf (ton/MMscf) (tpy/well) (tpy/well) | (ton per | (tpy/well)
(ton/MMscf)
MMscf)
6.57 0.011 7.04E-02 0.016 1.05E-01 0.002 1.30E-02

Gas analysis and dehydration process information provided by Montana BLM (Laakso, 2010)
Emission factor include emissions from dehy/regenerator still vents (no control) and flash tank emissions (no control).
Assumed 100% of gas production flows through dehydrators at sales compressor station (Laakso, 2010)

The following Compressor Station assumptions were used with oil Well specific gas composition analysis to derive dehydrator emissions:

per dehydrator:

wet gas temperature:
wet gas pressure:
gas is saturated

dry gas flow rate:

dry gas water content:

lean glycol water content:

lean glycal circulation rate:

flash tank temperature:
flash tank pressure:
stripping gas source:
stripping gas flow rate:

108 degrees F
450 psi
35 MMCFD
3.2 Ibs/MMscf
0.2 wt%
5 gpm
108 degrees F
60 psi
dry gas
17 scfm

Laakso, 2010 - South Baker Compressor Station
Laakso, 2010 - South Baker Compres ---

Laakso, 2010 - South Baker Compressor Station
Laakso, 2010 - South Baker Compressor Station
Laakso, 2010 - South Baker Compressor Station
Laakso, 2010 - South Baker Compressor Station
Laakso, 2010 - South Baker Compressor Station
Laakso, 2010 - South Baker Compressor Station
Laakso, 2010 - South Baker Compressor Station
Laakso, 2010 - South Baker Compressor Station
Laakso, 2010 - South Baker Compressor Station
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Natural Gas Wells - Alternatives A, B, C, and D
Altematives A, B, C, and D, B, C, and D input parameters for calculating Natural Gas wells emissions
Maximum Annual
Maximum Annual Wells Drilled - Federal (RMP 1 Wells Drilled - Non- 4
estimate) Federal (RMP
estimate)
Non-Federal
Federal Producing Wells - RMP Year 20 20 {Producing Wells - 80
RMP Year 20
Average Gas
Average Gas Production Per Well (MCFD) 40 Production Per Well 40
(MCFD)
¥100% full RMP estimates for Federai, fuil RMP estimates (100%) for non-Federal
Federal NG Wells Summaries
Total Annual Emissions from Federal NG Wells - RMP Year - Alternatives A, B, C, and D
Annual Emissions (Tons)
Py, PM, 5 NO, S0, co voc HAPs co, CH, N0 O,y COzeq
2ix metric tons
Activity
\Well Pad Construction - Fugitive Dust 0.06 0.01 - - - - - - - s s -
Heavy Equip (o] i issi 0.01 0.01 019 0.05 1.24 0.07 0.01 24119 0.00 0.00 242,08 219.67
C ing Vehicles - C: i 248 025 0.05 0.00 0.06 0.02 0.00 13.35 0.00 0.00 13.64 1238
Wind Erosion 0.02 0.00 - - - - - - - o P s
Completion Venting -— - — — -— 0.02 0.00 0.01 227 0.00 47.62 43.21
Sub-total: Construction 2.57 0.27 0.24 0.05 1.30 011 0.01 254.54 2.27 0.00 303.34 275.27
Well Workover Operations - Fugitive Dust 047 0.05 - - - - - - - -— -— -—
Well Workover Operations - On-site Exhaust 0.01 0.01 012 0.05 1.03 0.06 0.01 21043 0.00 0.00 211.20 191.65
Well Workover Operations - On-road Exhaust 0.00 0.00 0.01 0.00 0.02 0.01 0.001 248 0.00 0.00 255 231
Well Visits for Inspection & Repair - Operations 0.70 0.07 0.00 0.00 0.07 0.00 0.000 1.37 0.00 0.00 153 1.39
Wellhead and Compressor Station Fugitives — - -— -— -— 0.05 0.01 0.02 7.07 0.00 148.59 134.84
Compression 0.18 0.18 413 0.00 8.27 289 0.29 557.85 0.01 0.00 558.40 506.71
Station Visits - Operations 0.08 0.01 0.00 0.00 0.00 0.00 0.00 0.14 0.00 0.00 0.14 0.13
Dehydrators 0.00 0.00 0.00 0.00 0.00 0.01 0.00 3.02 454 0.00 98.27 89.18
Sub-total: Operations 1.44 0.32 4.27 0.05 9.39 3.02 0.30 775.31 11.62 0.00 1,020.68 926.21
Road Maintenance 0.24 0.03 0.04 0.001 0.02 0.00 0.000 5.30 0.00 0.00 532 483
Sub-total: Mai 0.24 0.03 0.04 0.001 0.02 0.00 0.000 5.295 0.000 0.00 4.83
Road Reclamation 0.02 0.00 0.00 0.00 0.00 0.00 0.00 0.31 0.00 0.00 031 0.28
Well Reclamation 0.59 0.07 0.04 0.00 0.04 0.01 0.00 8.99 0.00 0.00 9.05 8.21
Sub-total: Reclamation 0.61 0.07 0.04 0.0016 0.04 0.009 0.0009 9.3048 0.0001 0.0002 9.3591 8.4928
Total Emissions 4.86 0.68 4.59 0.10 10.75 3.14 0.31 1,044.45 13.89 0.01 1,333.39 1,214.80
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Non-Federal NG Wells Summaries
Total Annual Emissions from Non-Federal NG Wells - RMP Year - Altematives A, B, C, and D
Annual Emissions (Tons)
PHq Phs NO, S0, co voc HAPs co, CH, NO CO,., CO2eq
< metric tons
Activity
Well Pad Construction - Fugitive Dust 0.25 002 — — — - - - . o - -
Heavy Equij C ive Emissi 0.06 0.06 1.05 0.19 496 027 003 964 .28 001 0.00 965.34 87599
C ing Vehicles - Cc i 9.90 1.00 02 0.00 024 008 001 53.39 0.00 0.00 5372 4875
Wind Erosion 0.07 001 — — — — — — — — — —
Completion Venting — — — — — 007 0.00 003 907 0.00 19049 17285
Sub-total: Construction 10.28 1.10 1.25 0.19 5.20 042 0.04 1,017.70 9.08 0.00 1,209.54 1,097.59
Well Workover Operations - Fugitive Dust 1.89 0.19 — — — — — — — —
[Well Workover Operations - On-site Exhaust 0.60 058 10.62 0.18 357 077 008 840.60 001 001 843.82 765.72
Well Workover Operations - On-road Exhaust 0.00 0.00 004 000 0.08 003 0.003 992 0.00 000 1020 925
[Well Visits for Inspection & Repair - Operations 278 028 001 0.00 027 001 0.001 547 0.00 0.00 6.12 555
Wellhead and Compressor Station Fugitives — — — — — 022 002 0.10 28.30 0.00 594 37 539.36
Compression 073 073 16.54 0.01 33.07 11.58 1.16 223140 0.04 0.00 223359 202685
|Station Visits - Operations 033 003 0.00 0.00 001 0.00 0.00 055 0.00 0.00 057 052
Dehydrators 0.00 0.00 001 0.00 001 003 001 12.07 18.14 0.00 393.09 356.71
Sub-total: Operati 6.34 1.82 27.23 0.19 37.01 12.63 1.27 3,100.10 46.49 0.02 4,081.76 3,703.96
Road Maintenance 0.96 0.10 017 0.005 007 002 0.002 21.18 0.00 0.00 2129 19.32
Sub-total: Maint 0.96 0.10 017 0.005 0.07 0.02 0.002 21481 0.000 0.00 19.32
Road Reclamation 0.10 0.01 001 0.00 001 0.00 000 124 0.00 0.00 125 114
Well Reclamation 236 026 015 0.01 017 004 0.00 35.98 0.00 0.00 36.19 3284
Sub-total: Recl: i 2.46 0.27 0.15 0.0065 0.17 0.037 0.0037 37.2192 0.0006 0.0007 37.4362 33.9712
Total Emissions 20.04 3.30 28.81 0.39 42.45 13.11 1.31 4,176.20 55.58 0.02 5,328.74 4,854.83
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Natural Gas Wells - Alternatives A, B, C,and D

Fugitive Dust Emissions From Well Pad Construction

Fugitive Dust from Heavy Construction Operations
INPUTS & ASSUMPTIONS

Description Value Source Notes
Control Efficiency (C) of watering® 0 a
PM;q Emission Factor 0.1 b Tons PM,g/acre-month
Conversion factor for PM;g to PM, 5 0.1 c Percentage of PM,g

? The PM,; emission factor shown below includes 50% control based on watering.
® WRAP Fugitive Dust Handbook, September 2006.

° Midwest Research Institute. 2006. Background Document for Revisions to Fine Fraction Ratios Used for AP-42 Fugitive Dust Emission Factors, Report prepared for the Western Governors’
Association, Western Regional Air Partnership (WRAP), MRI Project No. 110397, November 1, 2006.

Emissions Estimation for Construction Activities

< 3 Total
Area Disturbed for Oil Wells Avg-Dishurbed °°";"“°t'°“ T‘:,tj'lf of Disturbed (Ibsfwell) _ (py/well)
Acres per well ays ells Acres Py = Py PM, .,

Improved Road 1.5 3 1 15 3.30E+01 3.30E+00 1.65E-02 1.65E-03
Well Pad and other structures 4.0 3 1 4.0 8.80E+01 8.80E+00 4 40E-02 4.40E-03
Field Compressor Station 0.04 6 1 0.04 1.83E+00 1.83E-01 9.13E-04 9.13E-05
Sales Compressor Station 0.01 6 1 0.01 3.04E-01 3.04E-02 1.52E-04 1.52E-05

Total 123 12.31 6.16E-02 | 6.16E-03

“Road and well pad disturbance provided by data in Billings Field Office RMP; average disturbed area data for new NG wells shown in SEIS and for Compressor Stations provided by
Montana BLM (Laakso, 2010)
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Exhaust Emissions from Well Pad Construction Heavy Equipment and Drilling Equipment {Federal)

Factors for Ct quif
Emission Factors (ghhp-hr) E
S0, Co VOCs
Bu/hp-
for Construction Equi (using 2008 emission factors)
Capacity Avg. Load #of #of #of 2o Max. Annual Emissions
Construction Site | Equipment Type a& ) # of Units Fa&or(%) Operating | Operating | Operating Wells (Ibsfequipment typeiwell) i ypeiwell)
P HoursDay | DaysiWell | HoursiWell NO, Py S0, co voC NO, Phlyy S0, Co VoC Phs Co,
150 1 ] 0 2 2 06 084 24 0.0 474
175 [5 3 30 1 13 434 2 0.00
175 80 3 30 1 1.11 324 0.02 000 0.01 000 0.0000
Subtotal| 5.33E-02 5.46E03 1.44E03 339E02 6.30E03 8.64E05 6.93E05
Exhaust Emission Factors for Diesel Powered Bore/Drill Rig Engines
Project YeariHp Emission Factors {glhp-hr}
Category NO, | PMs | SO, | coO VOCs Py | CO, | CH | NoO°
Year 2018
Combustive Emissions Estimation for Industrial Engines
2of 2of fof Max. Annual Emissi
i 5 { quip! typeiwell) tonsiequipment typeiwell
Construction Site | Equipment Type Ca(;;lac;lty # of Units ?:&;o‘;:) Operating | Operating | Operating \::; Ibsiequipment J [tonslequipment typefwell)
P Hoursi Day | Days/Well | Hoursi Well NO, PMy | SO, co | voc Phly SO, co voc Pl
1 5 1 1 5
2 8 1 g 1 13
1 5 1 7 0 3
1 ] 1 1 ey 3
i #of #of #of
Avg. Load
Cag:;ny # of Units Fv‘: :;f Operating | Operating | Operating \;eTIfs
- Hours/ Day | Daysi Well | Hours! Well
5 1 5 12 3 36 1 1148 | 0.07 | 038 | 1211 | 048 573603 360E05 6 03 05 g 05 9 5
Subtotal| 1.38E-01 6.84E03 5.06E02 121E+00 6.19E02 6.64E03 234E+02 1.80E03 267E03
I Total 191E01 121E02 5.20E02 124E+00 6.69E02 1.28E02 241E+02 1.89E03 274E03
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Exhaust Emissions from Well Pad Construction Heavy Equipment and Drilling Equipment (Non-Federal)

for Construction Equipment
Emission Factors {g/hp-hr}
T co VOoCs T T T No
7 | | [0
I I I | LTS
of tumover
13and 4-17. 130,500 Buuigalion, 2
Emission Estimations for Ct i i {using 2008 emission factors’
#of 2 of 2 Max. Annual Emissions
Construction Site | Equipment Type |Capacity (hp)| # of Units ::;o';‘;'; Operating | Operating |* ;'; O’“:I'I" # of Wells {ibslequipment typeiwell] fronsiequipment typewell
HoursiDay Daysitfell 1 PH,o SO, co NO. SO, (=] YOoC CH,
Biade 130 10 2 0 1 084 1334 01 000 oo 000 0.0000
10 E1] 1 113 002 000 002 0.00
10 3 30 1 (NI 002 000 000 001 000 000 0
Subtotal] 5.33E02 545E03 144E03 339E02 5.03E03 630E-03 8B84E05
Exhaust Emission Factors for Diesel Powered Bore/Drill Rig Engines
Project YeariHp Emission Factors -hr)
Category NO. | PMy, | SO, | =) VOCs PM, | A | NO?
Year 2018
accounts fi e
nocologies Compendi
Combustive Emissions Estimation for Industrial Engines
2of Max. Annual Emissions
Construction Site | Equipment Type |Capacity (hp}| # of Units :vg. Load Operating 2 of Wells (lbslequipment type nslequipment typefuel
actor (4) Daysi¥ell PM,, NO, S0, o
Rig-up, Driing ‘:C 3 1‘ ‘: ]13
Rig-down e L 00
G 5 2 ] i T K] 001
40 1 1 7 [1 3 3 0.00
L7 1 T 3 T 000 )
Power Swivel 15 1 0 0 1 0.00 000
\Well Completion & -
* Avg.Load
ng Equipment Type  |Capacity (np)| 2 of Units | =% “°*° | Operating | Operating ':OL“:’:’ £ of Wells
Factor C&F | HoursiDay | Daystwen | Fours/¥e
55 1 75 12 3 k) 1 1148 048 I 0o 000 000 oo 000 000 0 0.0000
Subtotal] 2.09E01 S.13E03 462E02 121E+00 6.19E02 SAER 234E+02 2.39E03 267E03
| Total 262E01 146E02 476E02 124E+00 6.69E-02 154E02 241E+02 248E03 274E03
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Fugitive Dust Emissions from Construction and Drilling Support Vehicles

| ission Factors for industrial Unpaved Roads °

Parameter PM,yo PM, 5
E (Ib/VMT) = [ k(si2rwiP | Kk 15 0.15
a 0.9 09
b 045 045
Ee = E (1- P/365) | |
Assumed
FunctionfVariable Description Value Reference

E = size-specific emission factor {Ib/VMT)

E.4 = size-specific emission factor extrapolated for natural

Billings Field Office, Dustin Crowe email dated August 16,
2010.

s = surface material silt content (%) 34.6
Listed in the
VW = mean vehicle weight (tons) table below
M = surface material moisture content {%) 20 EPA AP-42 Section 132.2
Bilings, MT Climate Summary from 1961-1990, Western
P = Number of days precip per vear 96.3 Regional Climate Center
CE = control efficiency of gravel or scoria surfacing 84% WRAP Fugitive Dust Handbook, September 2006

Fugitive Dust Emission Estimations for Road Traffic - All

Project Years

> Source: EPA, AP-42 Volume |, Section 13.2.2 Unpaved Roads, Table 13.2.2-2, Nov. 2006

Natural Gas Wells - Alternatives A, B, C, and D

PMqo PM,s
5 = Avg. Vehicle |Round Trip - Emissions Emissions
Constrl{ctlo_n Site Vehicle Type Weight Distance .# of Rolind MilesTraveleds| Totalifof Controlled Em. A (tons? Controlled Em. E
Destination 2 TripsiWell! Year WelliYear Wells (lbsivehicle/ ¥ {Ibsivehiclel (tons/
(tons) (miles) Factor (IbfVYMT) vehicle (tonsiwell) Factor (Ib/VYMT) i (tonsiwell)
well) well) vehicle typeiwell)
typeiwell)
Improved & Semi Trucks 42 10 47 470 1.50 706.23 035 0.362 0.15 7062 0.04 0.036
Two-Track Road |Pickup Trucks & 10 3 30 0.58 17.30 0.01 0.06 1T 0.00
Semi Trucks 42 10 5 50 1.50 7513 0.04 0.15 7.5 0.00
YyeliRad Pickup Trucks 5 10 4 40 0.58 2307 0.01 043 0.06 24 0.00 0008
oOtfier Construction Semi Trucks 42 10 2 20 1.50 30.05 0.02 0.15 3.0 0.00
Activitias Haul Trucks 25 10 2 20 1.19 2380 0.01 0.030 0.12 2.38 0.00 0.003
Pickup Trucks 5 10 1 10 0.58 577 0.00 0.06 0.58 0.00
S:'”“‘RZ’Q rariseerh 42 10 44 440 1 1.50 66115 033 015 6612 003
Fuel Haul Truck 25 10 6 60 1 1.18 7139 0.04 0.12 714 0.00
MOGHAEICR: 25 10 4 40 1 1.19 4759 0.02 012 476 0.00
VWater Hauling
Ri Drillin fid Rig Crew 5 o] 51 510 1 0.5 294.10 0.15 006 2941 0.01
S o 2" [RigMechanics 5 0 2 20 1 05 1153 001 0791 006 115 0.00 0.079
9+ Co. Supervisor 5 0 20 200 1 0.5 11633 0.06 0.06 1153 0.01
Tool Pusher 25 0 8 80 E 9518 005 0.12 952 0.00
ud Logger 25 10 6 60 ] 71.39 0.04 0.12 7.14 0.00
ud Engineer 25 10 15 150 9 17846 0.09 0.12 17.85 0.01
Logger, Engr Truck 25 10 1 10 El 11.90 0.01 0.12 1.19 0.00
Drill Bit Delivery. 25 10 2 20 19 23.80 0.01 0.12 238 0.00
Semi Casing Haulers 42 10 6 60 50 90.16 0.05 0.15 9.02 000
gfgm'compmm”‘um 42 10 1 10 1 150 15.03 0.01 015 150 0,00
Well Completion & |Semi Fracing, Blender 25 10 1 10 1 1.19 11.90 0.01 0.12 1.19 0.00
Testing {(continued S = Ak 0.118 0.012
below) B:r'?e‘w“mp‘”g an 25 10 6 60 1 119 71.39 0.04 0.12 714 0.00
Tubing Truck 25 10 2 20 1 1.19 23.80 0.01 0.12 238 0.00
Ela0bCmenter; PUmp 25 10 2 20 1 119 23.80 0.01 012 2.38 0.00
[ Truck
Subtotal 1.35E+00 1.35E-01
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Natural Gas Wells - Alternatives A, B, C, and D
Emission Estimations for Road Traffic - All Project Years (continued)
PMao PMy.5
. . Avg. Vehicle |Round Trip " Emissions Emissions
c°'és""'.“"’." Site]  vehicle Type Weight Distance | fofRound (MilesTraveleds | Total #of | o0 i oy e 3 {tons! Controlled Em. -
estination R TripsiWellf Year WelliYear Wells (Ibsivehicle 5 (Ibsivehicle (tonsi
(tons) (miles) Factor (IbiVMT) vehicle (tonshwell) Factor (IbiVMT) G (tonsiwell)
type) ¢ type) vehicle typefwell)
ypelwell)
fedSementer, 2 10 3 30 1 119 3569 002 0.12 3.57 0.00
Cement Truck
Haul Completion, 25 10 3 30 1 119 3569 002 012 357 0.00
Haul Service Tools 25 10 2 20 1 119 2380 001 012 238 0.00
et Pertaretors 25 10 1 10 1 119 11.90 0.01 012 119 0.00
Logging Truck
Hadl Anchor, 2 10 1 10 1 119 1190 001 012 119 0.00
Installation
Haul Anchor, Testing 75 10 1 10 T 119 1190 0.01 012 119 0.00
Haul Fracing. Tank 25 10 1 10 1 119 1190 0.01 012 119 0.00
Haul Fracing, Pump. 25 10 1 10 1 119 11.90 001 012 119 0.00
Haul Fracing; 25 10 1 10 1 1.19 11.90 0.01 012 119 000
Chemical
Haul Fracing, Sand 25 0 1 10 9 11.90 0.01 0.12 1.19 0.00
Haul Fracing, Other 25 0 1 10 ] 11.90 0.01 0.12 119 0.00
Well Completion & |Haul Welders 25; 0 6 60 9 71.39 0.04 0.12 7.14 0.00
Testing (continued |Haul Water Truck 25 10 150 1500 1 1.19 1,784 .64 0.89 1.121 0.12 178.46 0.09 0192
from above) Pickup Cementer, 5 10 2 20 1 058 11.53 0.01 0.06 145 0.00
Engineer
Pickup Casing Crew 5 10 2 20 1 058 11.53 0.01 0.06 115 0.00
L 5 10 5 50 1 058 28.83 0.01 0.06 2.88 0.00
Rickuipi Gomipletion; 5 10 5 50 1 058 28.83 0.01 0.06 2.88 0.00
Pusher
FIdIDPeroralors, 5 10 2 20 1 058 1153 0.01 0.06 115 0.00
Engineer
RickupFrecing; 5 10 1 10 1 058 577 0.00 0.06 0.58 0.00
Engineer
Pickup Co. Supervisor 5 10 10 100 il 0.58 57.67 0.03 0.06 577 0.00
FickipMiscelianeods 5 10 3 30 1 058 17.30 0.01 0.06 173 0.00
Supplies
RlckupiRodstabont 5 10 4 40 1 058 207 0.01 0.06 2.31 0.00
Crew
Subtotal| _1.12E+00 1.12E-01
Total 2.47E+00 2.47E-01
Appendix Y Y-36



Resource Management Plan and Environmental Impact Statement

March 2013
Natural Gas Wells - Alternatives A, B, C, and D
Exhaust Emissions from Construction and Drilling Support Yehicles
Emission Factors for C: ing Vehicies
Vehicle Emission Factors ig/mi)
Type Tiass o, | PH, P, 50x 0 ] Voo | ¢0, | CH, | NO'
?ﬂf’mziese’ LooT 23 | o 00 001 625 | 275 | 495 | oom2 | oo
fleanDuyDiesel| iy m | s 023 o | 12 | o | e | o | oom
Truck
VORI 203
009 APf 026G GHG Methodologies Compendium, Tables 4-13 and 4-17. 130 500 Baw/galion, 2545 Biwhp-hr.
Emissions Estimation Road Traffic
- Vehicle Round Trip | #ofRound |  Miles Emissions
S Distance | Tripswell | Traveiea | 727 f
Destination - o | g | W | v | % {Ibswvehicle typetvell (tonsvehicle typewell {tonsiwell
NO, | PM, | P NO, | PM, | PM: | SO, | co | voc | Ko, PH P, 50, 0 vo¢ T0, CH, N0
omved & ooV | @ a7 1620 T | 1268 ] 116 | 0 0005 | 00006 | 00005 | 00000 | 000% | 00007 , » : 69| oo 0032
Two-Track Road o7 | & 3 M T | 06116 | 002 | 0024 0003 | 00000 | a0000 | oo0d | noo | omoe ] O — - o 0 U0 e | oo | s
" v | @ 5 bl 1| 19975 | 01213 | 01013 00006 | 00007 | oot | owou | oooee | ooont - ‘ ‘ — [ o | _tooe 0010
et hed [ 1 0 1 % | 006% | 00312 G004 | 00000 | 00000 | oo | oot | oaos] O o b o o o 0022|0000 00003
— T 7 i 7 N M 00002 | 0.0 | 00000 | 00000 | 00002 | 00000 0% | 000003 ]
it TPV ROV |4 ] 0 1 4790 | 0048 | 0040 00002 | 0.0000 | 00000 | 00000 | 00002 | Doooo |  0oot 00 0.0 2000 00 VO Y I 00004
i Fichp Tncks o 1 0 1 59 | 0006 | 0007 D001 | 00000 | 00000 | 0.0000 | 00003 | 00001 T0181_|_ 00000 0002
Swtoa] TRE4D | TABEO4 | SSGEQH | JEMS | 64D | 1MEQ | 200EM0 | O20E05 | 12804
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Combustive Emissions E stimation Road Traffic

i Vehicle Round Trip | = ofRound Biles i Emissions
TripsWelll | Traveled = - - -
s walyear | WIS fibsivehicle typewell} {tons/vehicletypa'well) itonsivell)

0. WO, PR, PR S0, [ voc [N CH, RO

43BE02 3T2E 309E03 181E04 542602 133E02 1.12E+01
5.11E02 | 444E03 | 3.69E03 | 2.15E04 | 6.07E02 | 211E02 | 1.33E+01 | 522E04 9.25E04
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Natural Gas Wells - Alternatives A, B, C, and D

Exhaust and Fugitive Dust Emissions from Well Work Overs {(Federal)

Fugitive Dust from Heavy Equipment on industrial Unpaved Roads
Emission Factors for Industrial Unpaved Roads *

Param eter PM,q PM, 5
|E (IbAvyMT) = I k12703 ] k 15 0.15
a 0.9 0.9
b 045 045
Eoq = E (1 - P/365) | |
Assumed
FunctionfVVariable Description Value Reference

E = size-specific emission factor (Ib/AVMT)
ot = SIZE-SPECHIC EMISSION Tactor extrapotated for

natural mitigation (Ib/AYMT)

Billings Field Office, Dustin Crowe email dated August 16,

s = surface material silt content (%) 34.6 2010
Listed in the

V¥ = mean vehicle weight (tons) table below
|M = surface material maisture content (%) 2.0 EPA AP-42 Section 13.2.2

Bilings, MT Climate Summary from 1961-1990, Western
P = Number of days precip per year 96.3 Regional Climate Center.

WRAP Fugitive Dust Handbook, September
CE = control efficiency of gravel or scoria surfacing 84 % 2006

° Sowce: EPA, AP42 vvolume |, Section 13.2.2 Unpaved Roads, Table 13.2.2-2, Nov. 2006

Assumption: Avg. Frequency & Duration: three days, once in the first year;
Equipment: Truck-mounted Unit: capacity 600 hp, fuel 60 gpd, hoursiday 10
Truck: Type WO rig, Round trip mileage: 10 miles on unpaved road
Max. number of crews in the field on a given day
considering weekends and inclement weather: 15

Fugitive Dust Estimations for Road Traffic

Avg. s . PM,o PM. s
Vahicls Round Trip # of Round Miles Total # of Emissions Emissions
Activity Vehicle Type Weight Distance TripsiW ellf Traveled! Wells Drilled Emission Emission

(tor?s) (miles) Year WelliYear Factor (Ib/Y MT) (Ibsiwell) (tpyiwell) Factor (Ib/Y MT) (Ibsi well) (tpyiwell)

WO Rig 42 1] 1 10 1.50 5.03 0.0 0.15 50 0.00

Well VWorkover Haul Truck 42 0 1 10 1.50 5.03 0.0 0.15 50 0.00

Pickup Truck 5 1] 3 30 058 7.30 0.0 0.06 73 0.00
Total 2.37E-02 2.37E-03

Nurmber of wells is based on peak year applied to all project years (provides for a conservative estimate)
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Natural Gas Wells - Alternatives A, B, C, and D
Exhaust Emissions from Well Work Overs
Emission Factors Bore/Drill Rig Engines 300-600 Hp
Emission Factors (gm/hp-hr}
Fud Type PIRS co, CH, NO*
Emission Estimations for Engines
Max. Annual Emissions
; Bof i Bof bshwel horell
Activity Equipment Type Capa?vy Operating L gov;-::u Operating \IITTIuID'ril’If od
®) | Hoursmay | DF° Hours¥ell |~ NO, PM., so, co voc No, PM, S0, co voc PM2S co, CH, NO
n 600 10 3 30 1 12 1 5 03 6 595E03 238E04 227TER 5.16E02 2.78EQ3 288E04 1056401 7.56E05 118E04
Exhaust emission factors for commuting vehicles
Yehicle Emission Factors (gimi}
Type Class NO, PM,° PM,.*° co YOoC CO,
e 231 011 275
Emission Estimations for Road Traffic
s . Max. Annual Emissions
Activity Vehicle Round Trip | # of Round Tordbof
Distance Tripsi¥ellf . (Ibshwell) ({tpyiwell)
iles) Year Wells Drilled
Type Class | (i o voc NO. PM..
0.000
0.000
20 0.000
Total 5.45E-04 | 3.86E-05 | 3.20E-05 | 1.90E-06 | 9.73E-04 1.24E-01 | 3.53E-06 | 1.09E-05
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Natural Gas Wells - Alternatives A, B, C, and D

Exhaust and Fugitive Dust Emissions from Well Work Overs (Non-Federal)

Fugitive Dust from Heavy Equipment on industrial Unpaved Roads
Emission Factors for Industrial Unpaved Roads

[ Param eter PM,, PM, 5
[EbAMT) = T k12°wis)’ ] k 15 0.15
a 09 08
b 045 045
E.o=E(1-P/a6s) | |
Assumed
Function/Variable Description Value Reference

specific emission factar (IbAVMT,
o = SIZE-SPECHIC EMISSION Tactor extraporated for

natural mitigation (IbAV'MT)

Billings Field Office, Dustin Crowe email dated August 16,

s = surface material silt content (%) 348 2010.
Listed in the

W = mean vehicle weight (tons) tahle below
M = surface material moisture content (%) 2.0 EPA AP-42 Section 13.2.2

Bilings, MT Climate Surmary from 19611990, Westem
P = Number of days precip per year 96.3 Regional Climate Center.

[WRAP Fugitive Dust Handbook, September
CE = control efficiency of or scoria gravel surfacing B84% 2008.

* Source: EPA, AP42 Valume |, Section 13.2.2 Unpaved Roads, Table 132.2-2, Nov. 2006

Assumption: Avg. Frequency & Duration: three days, ance in the first year;
Equipment: Truck-mounted Unit: capacity 600 hp, fuel 60 gpd, hoursfday 10
Truck: Type WO rig, Round trip mileage: 10 miles on unpaved road
Max. number of crews in the field on a given day

considering weekends and inclement weather: 15

Fugitive Dust Estimations for Road Traffic

Avg. s P PMyy PM,5
Vehicle Round Trip [ # of Round Miles Total # of — Emissions . Emissions
Activity Vehicle Type Weight Distance Tripsit ellf Traveled/ Wells Drilled Emission Emission

(tolr?s) (miles) Year WelliYear i Factor (Ib/VMT) (Ibstwell) (tpyiwell)  |Factor (IbVMT)(  (Ibs/ well) (tpyiwell)

WO Rig 42 50 5.03 50 00

\Well Workover Haul Truck 42 50 503 50 00

Pickup Truck 5 58 730 73 00
Total 2.37E-02 2.37E-03

Number of wells is based on peak year applied to all project years (provides for a conservative estimate).

Exhaust Emissions from Well Work Overs
Emission Factors Bore/Drili Rig Engines 300-600 Hp

Emission Factors (gm/hp-hr)
NO, PM,, 50, co voc PM2.5 o, CH, N0
Diesel 669 038 011 225 048 037 52058 0.007 0.006
Source: EPA NONROADS 2008a. Year 2008
? N20 factor source: 2003 AP| O&G GHG Methodologies Compendium, Tables 4-13 and 4-17. 130,500 Buwigallon, 2545 Btunp-t.

Fuel Type

Emission Estimations for Engines

#of #of Max. Annual Emissions
i i Ibsiwell tpyiwell
Activity Equipment Type Ca(;;ac)ltv Operating fgaﬂzi‘;\"ﬂ:‘lrg Operating W‘I:I,Itsal[:'ilolfed {Ibsiwel) (tpylwel)
P | Hoursipay | °% Hoursiiell No, PMyo so, co voc NO, PMg so, co voc PM25 co, CH, NO
\Well Workover Truck-Mounted Unit 600 10 3 30 1 266 15 5 89 19 133E-01 755E03 2.26E-03 4.46E02 9.61E03 7.32E03 1.05E+01 1.46E-04 1.20E-04
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Natural Gas Wells - Altematives A, B, C,and D
Emission Factors {gimi]
S0, co YoC CO, CH,
oo 625 275 4085 0002
o1 72 035 818 004 0044
wgallon
Emission Estimations for Road Traffic
Activity Vs Ro,md Trip| # ?wa“ — Max. Annual Emissions
D|s|:nce TanstIl Wells Drilled (Ibshwelly
Type Class | (miles] ar NO, CH, NO
Vel Workover 40 1 ] 040 0.000 0000
40 1 1 0.000 0.000
0 3 T 0.000 0.000
Total 3.86E-05 | 3.20E-05 | 1.90E-06 | 9.78E-04 | 3.95E-04 | 1.24E-01 | 3.53E-06 | 1.09E-05
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Natural Gas Wells - Alternatives A, B, C, and D

Fugitive Dust and Exhaust Emissions from Site Visits and Inspections

Fugitive Dust from Ci ing Vehicies on Unpaved Roads
Emission Factors for Publicly Accessible Unpaved Roads
Parameter PM;o PM, 5
E (IbAVMT) = k(s/T2)77(S301 _ k 18 0.18
(MI05)° a 1 1
d 05 05
Eoq- E(1 - F7365, C 02 02
Assumed
Function/Variable Description Value Reference

E = size-specific emission factor (Ilb/VMT)
E .4 = size-specific emission factor extrapolated for

natural mitigation (IbVMT)
s = surface material silt content (% 346 Billings Field Office, Dustin Crowe ermail dated August 16, 2010.

% Listed in the
S = mean vehicle speed (mph) Table belovy.
C = emission factor for 1980's vehicle PMag|  0.00036  [EPA AP-42 Section 13.2.2, Table 132.2-4
fleet exhaust, brake wear, and tire wear
(IbAVMT) PMyof 0.00047 [EPA AP-42 Section 13.2.2, Table 132.2-4
M = surface material moisture content (%) 20 [EPA AP-42 Section 13.2.2

Billngs, MT Climate Surnmary from 1961-1990, Western Regional

P = Number of days precip per year 963 Ciimate Center.
CE = control efficiency of gravel or scoria_surfacing 84% [WRAP Fugitive Dust Handbook, September 2006

| Source: EPA, AP-42 Volume |, Section 13.2.2 Unpaved Roads, Tabke 13.2.2-2, Nov. 2006

[Assurnption Frequency of visit: oncefweekiwell
Crew: 1 person and 1 light-duty truck
Av. number of wells served by a pumper per day 20
Round trip mileage per day: 50 total/20 wells = 28 milesfwell an unpaved road

Emission Estimations for Road Traffic - RMP Year 20

P, PM;5
" ; . | Avg.vehicle| RoundTrip | #ofRound |Miles Traveled] Federal Wells | | Emissions 1o icsion [—cmissions
AcvlY Vehicle TYPE" | g, oed (mph) |Distance (miles)| TripsiWelll Year | WelliYear | Producing [ sionFactor oyl Factor
(Ib/YMT) (tpyiwell) (Ibsi welliyr) | (tpy/ well)
) (IbIVMT)
;chjgl'g” VIStS | pickup Truck i 25 52 120 1 053 8954 | 348E02 0.05 595 347E03
Exhaust Emissions from Site Visits and Inspections
Emission factors for Commuting Vehicles Exhaust
Vehicle Class Emission Factors {a/mi]
NO, PMic* PM, s 507 co voC O, CH N.O'
Light-Duty
etk 113 0.03 0.01 001 2397 107 4769 0.07 0.18
Source: MOBILE6 203
Emission factors for 2008 used for al years = conservative estimate for fleet vehicle tunover
#N20 factor source: 2009 API 086 GHG Methodologies Compendium, Tables 4-13 and 4-17. 130,500 Btufgallon, 2545 Biu/hp-hr
Emission Estimations for Road Traffic - RMP Year 20
e Emissions
i ehicle #of Round  |Miles Traveled] Federal Wells
ettty Distance (miles)| Trip: Year | WelliYear Producing (Ibsiwelliyr) (tpylwell)
Type Class NO, PM, PM,5 $0, co voC NO, PM,o PM,5 50, co voC Co, CH, N0
|ispectonViSits Pickup Truck LDGT2 25 5 130 1 032 001 000 0.00 687 0.1 161E04 | 3.63E06 1.68E-06 126E06 | 3.43E03 153604 | 683E02 | 974E06 | 256E05
for Wells
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Exhaust Emissions from Heavy Equipment and Support Vehicles for Road Maintenance

Natural Gas Wells - Alternatives A, B, C, and D

Given Data
9 = Road Length <
2 Equipment/Vehicle Worked on/Day| #('::'focl)l;:sell;:mg
Type Fuel Capacity {hp) (miles) Y
. o) i -
Siifimer Heavy E.qulpm e(]t Diesel-30 gpd 135 6 10
Commuting Vehicle Gas-5 gpd 225 6 1°
\Winter Heavy Eguigme{ﬂb Diesel-30 gpd 135 5 10
Commuting Vehicle Gas-5 gpd 225 6 1.5°
? Road maintenance would be made twice in summer and once in winter every yea
¥ Assume a motor grader 135 Hp.
© Assume three round trips per two days
E: ation of Total and Cumulative Length of Roads for the Project - RMP Year 20
Length of Improved Roads per Well (miles) * 1.00
Number of Wells 1.00
Cumulative Length of Roads " (miles/operation) 1.00
® Source: SEIS
® miles of road built per well * No. of operating wellsfyear
Estimation of Total Operation Days and Hours - RMP Year 20
# of Operations Cumulative Length| Road Length | # of Operating Total # of Total # of
Season o SEASHI of Roads Worked On Hours OperatliigDa Operating
P (miles/operation) |  (mi/day) per Day P glrays Hours
Summer 2 ] 6 10 0.3 3
Winter 1 q 5 10 0.2 2
Total 0.5 5
Emission Factors for Grading - Fugitive Dust
g & Em. Factors
P Factor (Ib/AVMT) s? (mph) IbAYMT
PM;g E = (0.6)(0.051) s? 5 0.765
PM; s E =(0.031)(0.04) s? 5 0.069
# S = mean vehicle speed (S), assume 5 mph for grading
Source: EPA AP-42, Section 11.9, Table 11.9-1, Oct. 1998
Fugitive Dust Emission Estimations for Grader: RMP Year 20
PM;g PM; 5
Activity Equipment Total # of Mean Vehicle Total Miles 5 =y 1% w75 2. 73
. a
Operating Hours ° | Speed (mph) Traveled (Ibiyear) {tpy) {Ibjyear) tpy)
Road Maintenance Grader 3 5 16 12.24 6.12E-03 1.11 5.55E-04
? Assume grader operates at 60% of the time (minus hours for clothing change, breaks, etc.)
Emission Factors for Construction Equip Exhaust
Factors (g/hp-hr)
NO; PM;g SO, co voc PM2.5 CO, CH, N,0°
Grader 100-175 Hp 4.34 0.34 0.12 1.51 0.35 0.33 535.77 0.0053 0.006

Source: EPA NONROADS 2008a

Use emission factors for 2008 for all project years - conservative estimate of vehicle turnover
#N20 factor source: 2009 APl O&G GHG Methodologies Compendium, Tables 4-13 and 4-17. 130,500 Btufgallon, 2545 Btushp-hr
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Natural Gas Wells - Alternatives A, B, C,and D
ion Estimations for Grader: RMP Year 20
Total # of
Activity Vehicle Type Capacity {hp) Operating {Ibsfactivityfhr} ns/well
Hours® NO, PMyg SO, co Voc NO, PMsg SO, co voc PM,5 co, CH, N,0
Road Maintenance Grader 135 3 129 0.10 004 045 0.10 2.07E03 1.62E-04 5.71E-05 7A9E-04 1.67E-04 1.57E-04 2.55E-01 2.52E-06 2.38E-06

Fugitive Dust from C ing Vehicles on Unpaved Roads
[Emission Factors for Publicly Accessible Unpaved Roads’
F PM,, PM, 5
£ (bAVMT) = k(sH2y SBQ}“_ C k 18 0.18
(MO.5) a 1 1
d 05 05
E (1- P1365) | c 02 02
Assumed
Function/Variable Descripti Value Reference

E = size-specific emission factor (IbAVMT)

E. ize-specific emission factor p for natural

mitigation (IbAVMT)

s = surface material silt content (%) 346 B

. Listed in the
S = mean vehicle speed (mph) table below
PM,:| 0.00036

C = emission factor for 1980's vehicle fleet

exhaust, brake wear, and tire wear (IbAVMT) PM,,| 0.00047

M = surface material moisture content (%) 20

P = Number of days precip per year 96.3

CE = control efficiency of gravel or scoria surfacin 84% WRAP Fugitive Dust | p! 2006.

for Road Traffic - RMP Year 20

PMyg PM,s
) Round Trip Total Miles — —
Activity Vehicle Type 2;';:‘(’"'::; Distance OP;‘:;:I: ;fays Traveled jssi s
{miles/day) (VMThyr) | Factor (Ib/VMT)|  {lbsiyr) {tpy) (IbAVMT) {Ibsiyr) itpy)
Road Maintenance Pickup Truck 40 40 05 21 053 141 5.71E-03 005 114 5.70E-04
Emission Factors for Commuting Vehicles Exhaust
Vehicle CI Factors {g/mi}
icle Class No, PM,, PM,. sox co voc co, cH, N,O°
Ligh-Duty Diesel 231 0.1 009 0.01 625 275 4095 0.002 0053
Truck
for Road Traffic - RMP Year 20
Vehicle Round Trip Total #of Total Miles Emissions {tpyfwell)
Activity i et Traveled
Type Class (milesiday) | PSP aparam NO, PMy PM,5 so, co voc co, CH, N0

Road Maintenance Pickup Truck LDDT 40 05 21 5.44E-05 256E-06 | 208E-06 | 1.32E07 | 147E-04 | 646E-05 | 9.63E03 | 470E08 | 1.25E-06
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Emission Factors for Industrial Wind Erosion
E (tpy) = I B NN AP-42 Section 13.2.5.3 Equation 2
453.6* 2000
Erosion Potential P (g/m2/year) = 58(U*—Ut*)2 + 25(U*-Ut*) for U*>Ut*; P=0 otherwise AP-42 Section 13.2.5.3 Equation 3
Friction Velocity U* (m/s) = 0.053 U™ AP-42 Section 13.2.5.3 Equation 4
P = Erosion Potential (gm/m’/yr) M = Disturbed area (m?)
U* = Friction velocity (m/s) N = # of disturbances
U;= threshold velocity (m/s) k=10.5for PMyg
U10 = fastest wind speed (m/s) k =0.075 for PM, 5
U= 26.08 58.33 average fastest (mph) for Billings, Montana (1939-1987) from http:/Avww.itl.nist.gov/div898/winds/nondirectional.htm
U,well pads = 1.33 AP-42 Industrial Wind Erosion Table 13.2.5-2, Roadbed material
U, roads/pipelines = 1.33 AP-42 Industrial Wind Erosion Table 13.2.5-2, Roadbed material
Construction Wind Erosion Emissions - Based on Peak Wells Drilled each Alternative
" - " : : Disturbed
Fastest Mile Max. Friction Velocity Well Erosion | Road Erosion Average Area Number of PM10 PM2.5
Uo) " Potential (P) | Potential (P) | Peak # of Disturbed ™) Disturbances Emissions Emissions
(m/s) (m/s) (glmzlyr) (g/mZ/yr) Wells Drilled |acres per well 2 (N) (tpy/well) (tpy/well)
per year a m’)
Well pad construction 26.08 1.38 1.46 1.00 4.00 16193.31 1.00 0.01 0.00
Road and Pipeline Construction 26.08 1.38 1.46 1.00 1.50 6072.49 1.00 0.00 0.00
*Average disturbed area shown in SEIS TOTAL 1.79E-02 2.68E-03
Y-46
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Emissions for Road and Well Pad Reclamation

Equipment/Vehicle N
Type # of Operating
z Total Miles Hours/D:
T Fuel Capacity (hy 2y
ype ue Pacity () | \orked on/Day
Heavy Equipment Diesel 80 6 10
Roads
Commuting Vehicle Gasoline 6 15
Heavy Equipment Diesel 100 N/A 10
Wells®
Commuting Vehicle Gasoline 6 2
* Assume 0.5 day with a blade and tractor each for reseeding per well at time of abandonment.
Source: values from
Estimation of Total Miles of Roads
Length of Roads Built per Well 0.25
Number of Roads Reclaimed Annually Per We 1.060
Annual Miles of Roads Reclaimed Per Well 0.265
Number of v eclaimed (p: ) 1.060
Reclamation rates denved from RMP (total Federal and non-Federal)
Estimation of Total Operation Days and Hours
Annual Miles of ~ | Daily Miles of Road [  Total #of OA::::;"
Roads Reclaimed ‘Work Operating Days P 9
Hours
0.2650 6 0.04417 04417
Total 0.442
Assume average milesiday = 6
Factors for Grader
Pollutant Emission Factor Equation {Ib/VMT) $® {mph) Emi:;;r;:r’:;ctor
PM.q E={06){0.051)S 5 0.765
PM,5 E=(0.031){0.04) 5
# Assumed a mean vehicle speed (S) of 5 mph
Source: EPA AP42, Section 11.9, Tatle 11.8-1
Fugitive Dust Emissions Estimation for Grader - Road Reclamation
Total 9 | pean venicle | Total il — e
: ean Vehicle otal Miles
Activity Equipment Operating s Em. Factor Em. Factor
Speed (mph| Maintained (tpy/well (tpyfwell
Hours® peed (mphj (IbVMT) tpyhwell) (IbVMT) (tpyhwell)
Road Reclamation Grader 0.265 5 0765 5.07E-04 0.063 4.59E-05
* Assumed a grader operates 60% of the time, considering hours for preparation and closing of the shift, lunch break, and other
tra activities
Emission Factors for 75-100 hp Off-Road Engines
Emission Factors (g/hp-hr)
Year =
Py SO, vOC PM,5 CH, N,O'
65 0.13 0.8 0 0.010 0.006
041 0.11 0.3 040 0.006 0.006
7 19 010 1 0.19 0.003 0.006
Source: EPA NONROADS
*N20 factor sos 003 API O&G GHG Methodologies Compendium, Tables4-13 and 4-17. 130,500 Btu/galion, 254
Exhaust Emissions Estimation for Grader Road Reclamation
Total # of Emissions
Activity Vehicle Type Capacity (hp) Operating (Ibs/hour) (tpyfwell)
Hours NO, [ Py | SO, co [ voc NO, [ PMy | SO, co VOC [ PM, 5 [ co, [ cHe [ nNO
Road Reclamation Grader 80 0.265 04238 | 00720 | 00197 04106 | 00629 562E05 | 954E06 | 261E06 | 544E05 | 833E06 | 925606 | 143E02 | 129607 | 1.41E07
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Emission Factors for Road Traffic

Natural Gas Wells - Alternatives A, B, C, and D

Parameter PM,, PM, 5

E (Ib/VMT) = K(s/12F(SB0F _C Kk 1.8 0.18
(M/05F a 1 1
d 05 05

E.x=E (1-P/365) c 02 0.2
Source: EPA, AP-42 Volume |, Section 13.2.2 Unpaved Roads, Table 13.2.2-2

Assumed

Function/Variable Description Value Reference

E = size-specific emission factor (Ib/VMT)

E.x = size-specific emission factor extrapolated for natural
mitigation (Ib/VMT)

|s.= surface material silt content (%)

346 Billings Field Office, Dustin Crawe email dated August 16, 2010

Listed in the

S = mean vehicle speed (mph) table below

PM,s| 0.00036 EPA AP-42 Section 13.2.2, Table 13.2.24
C = emission factor for 1980's vehicle fleet
exhaust, brake wear, and tire wear (Ib/VMT) PMyq| 0.00047 EPA AP-42 Section 13.2.2, Table 13.2.24
M = surface material moisture content (%) 20 EPA AP-42 Section 13.2.2

Billings, MT Climate Summary fram 1961-1990, Westem Regional

P = Number of days precip per year 96.3 Climate Certer.
CE = control efficiency of gravel or scona surfacing 84% WR AP Fugitive Dust Handbook, September 2006

 Source: EPA, AP-42 \Volume |, Section 13.2.2 Unpaved Roads, Tabie 13.2.2-2, Nov. 2006

Assume grader warks 0.5 day as a blade and tractor each per well

Emissions Estimation for Commuting Vehicles: Road Reclamation
ReLirid TH) PM1o PMys
" ound Trip "
Activity Vehicle Type lsiveg;:;:lcl‘e) Distance o I::;L# ;fays T_f,::lve'v:::s Em. Factor (tpyiwell) Em. Factor (tpyiwell)
P [J (milesiday) | ©Perating (IbAMTY By (IbAVMT)® By
Road Reclamation Pickup Truck 40 60 0.0442 2.650 0.53 7.09E-04 0.05 7.08E-05
? No dust control measures would be applied
Exhaust Emission Factors for Commuting Reclamation Vehicles Road Traffic
. Emission Factors (g/mi)
Vehicle Cl
A a NO, Pz Phiye SOx co voC co, CH, N,0°
;'EE;D“W Bizeel 231 011 0.09 001 625 275 4095 0.002 0.053
Source: MOBILE6.2.0;
*N2O factor source: 2009 APl O&G GHG Methodologies Compendium, Tahles 4-13 and 4-17. 130,500 Btwigallon, 2545 Btwhp-hr.
Exhaust Emissions Estimation for Commuting Reclamation Vehicles: Road Traffic
Vehicle i Emissions
- Round Trip Total #of Total Miles =T
Activity Distance v (tpyiwell)
o Operating Days Traveled
Type Class (miles/day) NO, PM, PM,g SO, co voc co, CH, N,O
Road Reclamation Pickup Truck LDDV 60 0.0442 2.6500 6.75E-06 3.18E-07 2.59E-07 1.64E-08 1.82E-05 8.02E-06 1.20E-03 5.84E-09 1.55E-07
1 of Annual Days and Hours for Well R
& # of Wells Annual # of | Annual Hours of
Equipment Reclaimed/Year Fot Hours/iDay Days Operation
Grader 1.060 10 1.060 10.60
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Fugitive Dust Emissi

ns Estimation for Grader: Well Reclamation

Natural Gas Wells - Alternatives A, B, C, and D

Total # of . ; i i
Activity Equipment Operating Mem Velicle Total Mlles Em. Factor Em. Factor
Hours® Speed (mph) Reclaimed a n ({tpyfwell) IbVMT) ({tpyfwell)
Well R 1.22E02 1.10E03
Exhaust Emissions Estimation for Grader: Well Reclamation
Total £of Emissions
Activity Vehicle Type Capacity (hp) | Operating (Ibshour) (tpyfwell)
Hours PM,, | | | no, | em, | so, | co | voc | PM,; | co, | o | wNo
B 10 | o | | 168603 | 286E04 | 782605 | 163E03 | 250604 | 44404 | 421601 | 701E06 | 424E08
for C Vehicles: Well
Round Trip " Pl Phlys
z 5 Total #of Total Miles
Activity Vehicle Type Class Distance " Em. Factor Em. Factor
s Operating Days Traveled " Fevell tpyfwell]
{milesiday) | “PerHing P VKT {toyfwell) {toyfwell)
LDD 60 106 1.70E-02 1.70E03
Exhaust Emissions Estimation for Commuting Vehicles: Well R
Vehicle Round Tri| issi
- una TP | Total#of Total Miles {tpyhwell)
Activity Type Class Distance Operating Days Traveled
i (milesiday) | P9V NO, PMi P, so, co voc co, CH, N,0
Vel LD 60 1.06 1.62E-04 7.62E06 6.20E06 393E07 4.33E04 1.93E-04 287E02 140E07 3.72E06
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Natural Gas Wells - Alternatives A, B, C,and D

Emission Factors for Dehydrator Heaters

Unit NO, Py 50, TO VOC P, 5 TG, CH, HCHO N,0
Ib/MMSCF 100 7.60 0.60 84 5.50 5.7 120000 2.3 0.075 2.2
1b/MMBTU 0.098 0.007 0.001 0.082 0.005 0.006 117.647 | _0.002 0.000 0.002

Source: EPA, AP-42 Section 1.4 Natural Gas Combustion

Emission Estimate for Dehydrator Heaters

Operating Hours Dehydra!or Fuel Usage Number of Emissions (tpy/well)
& Heater Size Dehydrator
per Year MMBtu/H MMCF/Year stati IwWell
u/Hour ations / Wel NO, | PMy, | SO, | co | voc | PM,s | co, | CH, [ HCHO | N,©
2,190 1 2.20 0.001 1.26E-04 | 9.56E-06 | 7.55E-07 | 1.06E-04 | 6.92E-06 | 7.17E-06 | 1.51E-01 | 2.89E-06 | 9.43E-08 | 2.77E-06

Values from Montana BLM (Laakso, 2010)

Annual Dehydrator Venting and Tank Flashing Emissions

HAPs
Annual Well Gas CH, CH, voc voc Emission HAPs
Production Emission Factor| Emissions | Emission Factor [ Emissi Factor Emissions
MMscf (ton per MMscf) | (TPY/well) (ton per MMscf) | (TPY/well) | (ton per (TPY/well)
MMscf)
14.60 0.016 2.27E-01 0.00002 3.11E-04 0.00001 1.51E-04

Gas analysis and dehydration process information provided by Montana BLM (Laakso, 2010) and emissions estimated with GLYCalc Program.
Emission factor include emissions from dehy/regenerator still vents (no control) and flash tank emissions (no control).
Assumed 100% of gas production flows through dehydrators at sales compressor station (Laakso, 2010)

The following Compressor Station assumptions were used with natural gas Well specific gas composition analysis to derive dehydrator emissions:

per dehydrator:

wet gas temperature: 108 degrees F Laakso, 2010 - South Baker Compressor Station
wet gas pressure: 450 psi Laakso, 2010 - South Baker Compressor Station
gas is saturated -— -— Laakso, 2010 - South Baker Compressor Station
dry gas flow rate: 35 MMCFD Laakso, 2010 - South Baker Compressor Station
dry gas water content: 3.2 Ibs/MMscf Laakso, 2010 - South Baker Compressor Station
lean glycol water content: 0.2 wt% Laakso, 2010 - South Baker Compressor Station
lean glycol circulation rate: 5 gpm Laakso, 2010 - South Baker Compressor Station
flash tank temperature: 108 degrees F Laakso, 2010 - South Baker Compressor Station
flash tank pressure: 60 psi Laakso, 2010 - South Baker Compressor Station
stripping gas source: dry gas -— Laakso, 2010 - South Baker Compressor Station
stripping gas flow rate: 17 scefm Laakso, 2010 - South Baker Compressor Station
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Wellhead Fugiti

ves

Fugitive Emissions from Equipment Leaks

Natural Gas Wells - Alternatives A, B, C, and D

TOC Emission Factor
Well Equipment Gas Light Oil >20° AP Heavy Oil <20° API| Water/Oil
Component (kg/hr) (Ib/hr) (kg/hr) (Ib/hr) (kg/hr) (Ib/hr) (kg/hr) (Ib/hr)
valves 4.50E-0 .92E-0 2.50E-0: 51E-0 .40E-0 1.85E-0 9.80E-0 2.16E-04
pump seals 2.40E-0: 9E-0: 1.30E-0 .B7E-02 .20E-0 7.05E-0 2.40E-0 5.29E-05
others 8.80E-0: .94E-0 7.50E-0: 65E-02 .20E-0 7.05E-0 1.40E-0 3.09E-02
connectors 2.00E-04 4.41E-04 2.10E-04 4.63E-04 7.50E-06 .65E-05 0E-04 A3E-04
flanges 3.90E-04 8.60E-04 1.10E-04 2.43E-04 3.90E-07 .60E-07 2.90E-06 .39E-06
open-ended lines 2.00E-03 4.41E-03 1.40E-03 3.09E-03 1.40E-04 .09E-04 2.50E-04 51E-04
Source: EPA-453/R-95-017 Protocol for EqL it Leak 1 Estimat 1995

Table 2-4 , Oil and Gas Production Operations Average Estimation Factors

"Other" category Includes compressor seals, pressure rellef valves, diaphragms, drains, dump arms, hatches, instruments, meters, polished rods and vents

From Montana BLM provided NG analysis

VOC Wt% =
CO2 Wt% =
CH4 Wt% =
N20O Wt% =

Emissions from E

0.68
0.30
89.00
0.00

quipment Leaks at Wellhead per Well

TOC emissions

VOC emissions per

CO, emissions per|

CH, emissions per

Number of components provided by Montana BLM FO personnel (Laakso, 2010)

Ave. #in Emission factor ‘ Ave. #in Emission factor Ave. # in Emission factor per well well well wiell
Gas Service (Ib/hr) Liquid service (Ib/mr) Water/Oil Service (Ib/hr) (Ib/hr) (Ib/hr) (bmn) (bmry

component
valves 7 0.009¢ 1 0.0055 0 0.000. 0.07496 0.00051 0.00022 0.06671
pump seals 0 0.0052 0 0.0287 0 0.000 0.00000 0.00000 0.00000 0.00000
others 0 0.0194 0 0.0165 0 0.030 0.00000 0.00000 0.00000 0.00000
connectors 24 0.0004 0 0.0005 0 0.0002 0.01058 0.00007 0.00003 0.00942
flanges 2 0.0009 0 0.0002 0 0.0000 0.00172 0.00001 0.00001 0.00153
open-ended lines 0 0.0044 0 0.003 0 0.0006 0.00000 0.00000 0.00000 0.00000
TOTAL emissions/well/hr = 0.08726 0.00060 0.00026 0.07766

Annual Emissions from Equipm

ent Leaks Per Well

v Number of Operating Voc VOC emissions | CO, emissions | CO2 emissions |[CH, emissions CH4 emissions
ear emissions
Producing Wells Hours (Ib/yr) (tpy) (Ib/yr) (tpy) (Ib/yr) (tpy)
RMP Year 1 8760 5.22 2.61E-03 2.29 1.14E-03 680.28 3.40E-01
Appendix Y Y-51



Resource Management Plan and Environmental Impact Statement
March 2013

Natural Gas Wells - Alternatives A, B, C,and D

Speciated Analysis - NG & Venting Emissions from Well Completion Activities (applied to all wells

drilled)
Molecular Gas Weight Emissions
Gas Component Mole Fraction Weight Weight Percent Weight Mass Flow
(%) {Ibib-mol) (Ibvlb-mol) (wt%) (Ib/MMsct)) {tonAwell)

Methane 93.716 16.040 15.032 88.998 37788.643 2.267319
Ethane 1.624 30.070 0.488 2.891 1227.616 0.073657
Nitrogen 4.297 28.020 1.204 7.128 3026.751 0.181605
Water 0.000 18.015 0.000 0.000 0.000 0.000000
Carbon Dioxide 0.115 43.990 0.051 0.300 127.173 0.007630
Nitrous Oxide 0.000 44.020 0.000 0.000 0.000 0.000000
Hydrogen Sulfide 0.000 34.060 0.000 0.000 0.000 0.000000
Non-reactive, non-HAP. 99.752 — 16.775 99.317 2.530211
Propane 0.211 44,100 0.093 0.551 233.918 0.014035
Iso-butane 0.019 58.120 0.011 0.065 27.760 0.001666
n-butane 0.015 58.120 0.009 0.052 21.916 0.001315
i-pentane 0.002 72.150 0.001 0.009 3.628 0.000218
n-pentane 0.001 72.150 0.001 0.004 1.814 0.000109
Hexanes 0.000 100.210 0.000 0.000 0.000 0.000000
Heptanes 0.000 100.200 0.000 0.002 0.781 0.000047
Octanes 0.000 114.230 0.000 0.000 0.000 0.000000
Nonanes 0.000 128.258 0.000 0.000 0.000 0.000000
Decanes+ 0.000 142.29 0.000 0.000 0.000 0.000000
Reactive VOC 0.248 -— 0.115 0.683 0.017389
Benzene 0.000 78.110 0.000 0.000 0.000 0.000000
Ethylbenzene 0.000 106.160 0.000 0.000 0.000 0.000000
n-Hexane ° 0.000 100.210 0.000 0.000 0.000 0.000000
Toluene 0.000 92.130 0.000 0.000 0.000 0.000000
Xylenes 0.000 106.160 0.000 0.000 0.000 0.000000
HAPs 0.000 - 0.000 0.000 0.000000
Totals 100.000 — 16.890 100.000 2.547600
Sample taken 03-09-2010 at Baker South 7 W 0429.
Volumne Flow: 40 MSCF/dayhwell
Completion activity duration 3 days
Total Volume Flow per Well 0.12 MMSCFhwell

Assume: Gas density is 0.04246 Ib/scf (19.26 g/scf)

BTU value = 994 BTU/scf
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Compressor Station Emissions
Emission Factors for Natural Gas-Fired Compressors
Coliibressar Horse-Power Emission Factors
P Rating Units NO,” PM,o" so,” co® voc® PM, 5 Co,° CH,® HCHO" N,O°
Field Compression gm/bhp-hr 1.00 0.044 0.001 2.00 0.70 0.044 134.9 2.5E-03 0.064 2.55E-04
: Rich Burn 300
Station Ib/MMBTU 3.84E-02 5.88E-04 3.84E-02 116.9 2.2E-03 5.52E-02 2.20E-04
Sales gm/bhp-hr 1.00 0.044 0.001 2.00 0.70 0.044 134.9 0.003 0.064 2.55E-04
Compression Rich Burn 1,680
Station Ib/MMBTU 3.84E-02 5.88E-04 3.84E-02 116.9 2.20E-03 5.52E-02 2.20E-04
@ Source: assume compressors will comply with NSPS 40 CFR part 60 subpart JJJJ
° Source: EPA, AP-42 Section 3.2 Natural Gas Fired Reciprocating Engines
Note: Compressors assumed to be equipped with nonselective catalytic reduction (NSCR) catalyst.
°EPA Mandatory GHG Reporting, Part 98, Subpart C, Tables C-1 and C-2.
Emission Estimations for Compressors
Type of Annual # of Total Operating Emissions (tpy/well)
Compressors Compression Rate Wells in Compression |Hours/Year NOx PM,, SO, co voOC PM, 5 co, CH, HCHO N,O
(Hp/well) Production (Hp)
;‘t‘:';:o?mpress“‘" 11 1 11 8,760 0.11 0.00 0.00 0.21 0.07 0.00 14.427 0.0003 0.01 0.00003
Sales
Compression 10 1 10 8,760 0.10 0.00 0.00 0.20 0.07 0.00 13.465 0.0003 0.01 0.00003
Station
Total 2.07E-01 9.16E-03 1.40E-04 4.13E-01 1.45E-01 9.16E-03 2.79E+01 5.26E-04 1.32E-02 5.26E-05
HCHO = Formaldehyde
Compression rate of 36 - 300 hp field compressors, and 6 - 1680 hp sales compressors per 867
CBNG wells based on BLM survey (Laakso, 2010). Values were scaled based on per well NG
production.
Compressor Station Fugitives
Fugitive Emissions from Equipment Leaks
TOC Emission Factor
Well Equipment Gas Light Oil >20° API Heavy Oil <20° API| Water/Oil
Component (kg/r) (Ib/hr) (kg/hr) (Ib/hr) (kg/hr) (Ib/hr) (kg/hr) (Ib/hr)
valves 4.50E-03 9.92E-03 2.50E-03 5.51E-03 8.40E-06 1.85E-05 9.80E-05 2.16E-04
pump seals 2.40E-03 5.29E-03 1.30E-02 2.87E-02 3.20E-05 7.05E-05 2.40E-05 5.29E-05
others 8.80E-03 1.94E-02 7.50E-03 1.65E-02 3.20E-05 7.05E-05 1.40E-02 3.09E-02
connectors 2.00E-04 4.41E-04 2.10E-04 4.63E-04 7.50E-06 1.65E-05 1.10E-04 2.43E-04
flanges 3.90E-04 8.60E-04 1.10E-04 2.43E-04 3.90E-07 8.60E-07 2.90E-06 6.39E-06
open-ended lines 2.00E-03 4.41E-03 1.40E-03 3.09E-03 1.40E-04 3.09E-04 2.50E-04 5.51E-04
Source: EPA-453/R-95-017 Protocol for Equipment Leak 1 { 1995
Table 2-4 , Oil and Gas Production Operations Average Estimation Factors
"Other" category includes compressor seals, pressure relief valves, diaphragms, drains, dump arms, hatches, instruments, meters, polished rods and vents
From Montana BLM provided NG analysis
VOC Wit% = 0.68
CO2 Wit% = 0.30
CH4 Wt% = 89.00
N20O Wt% = 0.00
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Natural Gas Wells - Alternatives A, B, C, and D

Emissions from Equipment Leaks at Compressor Station per Well
Brver B Emission - Emission | Ave.#in | Emission em-li-sO(if:ns emYsZ?ns £ S
i factor NG TN factor Water/Oil factor S o emissions: | -emissions
Gas Service / Well (b/hr) Liquid service (Ib/hr) Service (Ib/hr) per well per well per well per well
component (Ib/hr) (Ib/hr) (Ibfhr) (Ib/hr)
valves 0.258 0.0099 0 0.0055 0 0.0002 0.003 0.000 0.000 0.002
pump seals 0.000 0.0053 0 0.0287 0 0.0001 0.000 0.000 0.000 0.000
others 0.000 0.0194 0 0.0165 0 0.0309 0.000 0.000 0.000 0.000
connectors 0.369 0.0004 0 0.0005 0 0.0002 0.000 0.000 0.000 0.000
flanges 0.886 0.0009 0 0.0002 0 0.0000 0.001 0.000 0.000 0.001
open-ended lines 0.000 0.0044 0 0.0031 0 0.0006 0.000 0.000 0.000 0.000
TOTAL emissions/well/hr = 0.00349 0.00002 0.00001 0.00310
Number of components provided by Montana BLM FO personnel (Laakso, 2010)
Annual Emissions from Equipment Leaks Per Well
Number of Operating vocC cO; co, CH, CH4
ey Producing Wells Hours (Ib/yr) VOCtPY) | by (tpy) (Ibfyr) (toy)
RMP Year 1 8760 0.21 1.04E-04 0.0915 4.58E-05 27.1891 1.36E-02
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Emission Factors for Publicly Accessibie Unpaved Roads®

Assumed
Value Reference

Fugitive Dust Emissi: imati for Road Traffic
2of #of #of
e . . Avg. Vehicle Inspection | Inspection | Total Miles! |____osesions )
Actiity Compressor Station | Vehicle TyPe | 5pced (mph) s‘;‘;’"”"’s::’" Visits!  |VisitstWelllYe| Inspection |EM-Factor ] Em. Factor ]
|Stations IWell| o0 ear - (bVMT) | (bsitrip) | (tpyiwell) | (bVMT) | gbsitrip) | (tpylwell)
Pickup Truck 40 004 12 04 20 0.00 005 07
40 001 52 20 0.00 07 00
4.08E03 4.08E04
Assume no dust
Compressor Station Inspection Traffic Exhaust Emissions
Emission factors for Commuting Vehicles
Vehicle Emission Factors {g/imi)
Class Phls PH,.5 SOx co voc CO, CH, N,O*
LDDT 011 008 001
Methodol
Exhaust Emissions Estimation for Road Traffic
Vehicle 2of 2of #of Emissions
Activity Compressor Station Compressor | Inspection I".s'”dim Jotat Hi!es’ {tpytwell)
Type Class N P its] Station VisitsiWelliYe| Inspection
ar NO, co voc NO, Phlyy SO, co voc COo, CH, NO
LDDT 4 2 0 00 000 0.00 0.00 0.00400 0
Pickup Truck LDDT o0 52 20 0 0 0.00 00 0
Total 389E-05 | 1.83E06 | 1.49E05 | S42E-08 | 1.05E04 | 4.62E05 | 689E-03 | 3.36E08 | 8.91E07
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General Purpose BLM Fleet Travel - Alternatives A, B, C, and D
General Purpose Travel - BLM Fleet Alternatives A-D
Total Annual Emissions from General Purpose BLM Travel - Alternatives A-D
Annual Emissions (Tons
co2,, COZ?q
PM,, PM, 5 NO, SO, co voc HAPs® co, CH, N0 toie metric
Activity tons
Commuting Vehicles - Fugitive Dust 5491 5.49 -— - -— -— -— -— -— -— -— -—
Commuting Vehicles - Vehicle Exhaust 0.02 0.02 0.48 0.00 1.31 0.57 0.06 85.55 0.00 0.01 88.99 80.76
Total 54.94 5.51 0.48 0.00 1.31 0.57 0.06 85.55 0.00 0.01 88.99 80.76
“HAPs = Hazardous Air Pollutants; assumed = VOCs * 0.1
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General Purpose BLM Fleet Travel - Alternatives A, B, C, and D

ALTERNATIVE: Alternatives A-D

Emission Factors for Publicly Accessible Unpaved Roads®
Parameter PM,, PM,
~ Kk (s/12)°(S/30)° _C k 1.8 0.18
E (IbAVMT) =
( ) (M/0.5) a 1 1
d 05 05
Eeu = E (1 - P/365) | c 0.2 0.2
Assumed
Function/Variable Description Value Reference
E = size-specific emission factor (Ib/VMT)
oxt = SIZE-SPECITIC emIssion Tactor extrapolated for natural migation
(Ib/VMT)
s = surface material silt content (%) 346 Billings Field Office, Dustin Crowe email dated August 16, 2010.
S = mean vehicle speed (mph)
PM, 5 0.00036 EPA AP-42 Section 13.2.2, Table 13.2.2-4
C = emission factor for 1980's vehicle fleet exhaust, brake
wear, and tire wear (Ib/VMT) PM;o 0.00047 EPA AP-42 Section 13.2.2, Table 13.2.2-4
M = surface material moisture content (%) 2.0 EPA AP-42 Section 13.2.2
Billings, MT Climate Summary from 1961-1990, Western Regional
P = Number of days precip per year 96.3 Climate Center.
CE = control percent for applying dust suppressant to unpaved roads ° 0% No control is assumed.
? Source: EPA, AP-42 Volume |, Section 13.2.2 Unpaved Roads, Table 13.2.2-2, Nov. 2006
® Fitzpatrick, M. 1990. User’s Guide: Emission Control Technologies and Emission Factors for Unpaved Road Fugitive Emissions, EPA/625/5-87/022.  http://nepis.epa.gov/Exe/ZyPURL.cgi?Dockey=20008SFC.
Fugitive Dust Emission Estimations for Commuting Vehicles on Unpaved Roads - All Project Years
PM,, PM,5
Vs Avg. Vehicle Total Annual Emissions Emissions
Rethity FlestOronp Speed (mph) | Vehicle Miles '?°;:’:’"IS’V"EW'T; {fons/fleet p— ::c'lgr‘":z:,fw'f‘r {fonsHfleet e
actor ( | g Y (bvMT) [ 7 o) Py
General Purpose BLM Travel All Vehicles 25 41,555 2.64 54.91 54.91 0.26 5.49 5.49
Total 41,555 Total 54.91 5.487

Source of activity data: Billings Field Office (Craig Drake 9/12/2011 spreadsheet).
Assumes no surfacing or water application to control dust from unpaved roads.
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General Purpose BLM Fleet Travel - Alternatives A, B, C, and D
ALTERNATIVE: Alternatives A-D
Emission Factors for Commuting Vehicles
Emission Factors (gm/mile)
Project Year NO, | PMmy | PMp; | s02 [ co | voc [ €O, | CHy | NoO
2008
LDDT 231 0.11 0.09 0.01 6.25 275 409.5 0.002 0.053
HDDV 272 0.28 0.23 0.01 1.72 0.35 791.8 0.04 0.04
Source: Moblie 6.2.03
1. N20 factor source: 2009 APl O&G GHG Methodologies Compendium, Tables 4-13 and 4-17. 130,500 Btu/gallon, 2545 Btu/hp-hr.
Combustive Emission Estimations for Commuting Vehicles on Unpaved and Paved Roads - All Project Years
Total Annual Exsshons
Activity Fleet Group® Class Vehicle Miles {tonsfyr)
Traveled
NO, PM,g PM,5 SO, co voc co, CH, N,O
?;’\‘/Za' Purpose B Lo Flouts LDDT 189,531 0.48 0.02 0.02 0.00 1.31 057 8555 0.00 0.01
Total 0.4830 0.0227 0.0185 0.00117 1.31 0.57390 | 8.56E+01 | 4.18E-04 | 1.11E-02

Source of activity data: Billings Field Office (Craig Drake 9/12/2011 spreadsheet).
® All vehicles are considered diesel-powered.
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BLM Road Maintenance - Alternatives A, B, C, and D
BLM Road Maintenance Alternatives A-D
Total Annual Emissions from Road Maintenance Projects - Alternatives A-D
Annual Emissions (Tons)
COgeq
PM;o PM;5 NO, SO, co voc HAPs? Co, CH, N;O COzeq metric
Activity Tons
Road Maintenance 1.65 0.19 0.53 0.01 0.20 0.04 0.00 60.42 0.00 0.00 60.64 55.03
Total 1.65 0.19 0.53 0.01 0.20 0.04 0.00 60.42 0.0006 0.0007 60.64 55.03
FHAPs = Hazardous Air Pollutants; assumed = VOCs * 0.1
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ALTERNATIVE: Altematives AD
Road Maintenance - Independent of Well Road Maintenance

Annual Average Miles of Maintained Road
|Cumulative Length of Maintained Roads (miles) | 115 |

Emission Factors for Grader

Pollutant Emissm’(‘l::;;c;fquation
PMig E=(06)00051)
Phvlos E = (0.031)(0.04)

? Mean vehicle speed (S)
Source: EPA AP-42, Section 11.9, Tahle 11.9-1

Emission Factors for Publicly Accessible Unpaved Roads®

Parameter PMag PM, 5
— K (S/M2F (SBOY _C k 1.8 0.18
E (Ib/VMT) = (IO 51 2 ] ;
d 05 0.5
Eex = E (1- P/365) | c 0.2 0.2
Assumed
Functioni/Variable Description Value Reference

E = size-specific emission factor {Ib/VIMT)
E.u = size-specific emission factor extrapolated for natural
mitigation (IbAMT)

Source of activity data: Craig Drake of Billings Field Office, 9-19-

s = surface material silt content (%) 34.6 2011
S = mean vehicle speed {mph)

Ph, s 0.00036 EPA AP-42 Section 13.2.2, Table 13.2.2-4
C = emission factor for 1980's vehicle fleet
exhaust, brake wear, and tire wear (Ib/VMT) PMyq 0.00047 EPA AP-42 Section 13.2.2, Table 13.2.2-4
M = surface material moisture content (%) 2.0 EPA AP-42 Section 132.2
P = Number of days precip per year 80 EPA AP-42 Section 13.2.2, Figure 13.2.2-1
CE = control percent 0%

? Sowce: EPA, AP-42 Volume |, Section 73.2.2 Unpaved Roads, Table 132.2-2, Nov. 2006
b Fitzpatrick, M. 1990. User’s Guide: Emission Control Technologies and Emission Factors for Unpaved Road Fugitive Emissions , EPA/625/5-87/022 http:#nepis.epa.gowExe/ZyPIU RL . cgi?Dockey=200085FC
* no emissions controls

Estimation of Annual Fugitive Dust Emissions - All Project Years

Total #of [ ki Fatalil PMio PM, 5
Activity Equipment Operating SzZZd (em::h? Tra‘\’reledl’lYeesar Em. Factor Emissions Em. Factor Emissions
Hours {IbIVMT) {tonsiyear) (IbiVMT) (tonsiyear)
Road Maintenance Grader 150 5 750 0.765 0.29 0.069 0.03
Road Maintenance Semi-truck 100 20 200 2.51 0.25 0.25 0.03
Road Maintenance Lowboy Trailer 100 20 756 2:51 0.95 0.25 0.09
Total 1.49 0.15
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BLM Road Maintenance - Alternatives A, B, C, and D
Emission Factors for Off-Road Engines
Horsepower Emission Factors (g/ihp-hr)
NO, PM,o S0, co VOC PM,s CO, CH, N,OT
100 - 175 4.95 0.38 0.12 1.85 044 0.37 540.3 0.007 0.0081
~ 300 4.39 0.25 0.12 1.76 0.22 0.24 536.15 0.003 0.0061
Source: EPA NONROADS 2008a
1. N20O factor source: 2009 APl O&G GHG Methodologies Compendium, Tables 4-13 and 4-17. 130,500 Btufgallon, 2545 Btu/hp-hr
Source of activity data: MCFO
Combustive Emissions for Grader - Road Maintenance
Av. Load Emissions
Equipment Horsepower # of Units Fac.tor %) HoursfYear (tonsiyear)
o
NO, PMyo S0, co VOC PM, .5 CO, CH, N,O
Forklift 100 0 0.10 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Backhoe 87 0 0.80 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Semi-truck 450 1 0.50 100 0.11 0.01 0.00 0.04 0.01 0.01 13.29 0.00 0.00
Lowboy Trailer 450 1 0.50 100 0.11 0.01 0.00 0.04 0.01 0.01 13.29 0.00 0.00
Bobcat 82 1 0.80 500 0.18 0.01 0.00 0.07 0.02 0.01 19.52 0.00 0.00
Grader 165 1 0.90 150 0.12 0.01 0.00 0.05 0.01 0.01 13.26 0.00 0.00
Loader 60 1 0.75 40 0.01 0.00 0.00 0.00 0.00 0.00 1.07 0.00 0.00
Dump Truck 350 0 050 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Airport Forklift 100 0 0.10 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Snowplow 350 0 025 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total 5.3E-01 3.6E-02 1.3E-02 2.0E-01 3.9E-02 3.56E-02 6.0E+01 5.9E04 6.8E-04
Wind Erosion Associated with Land Disturbance
Days with Wind Months to Total Emission
Land Area Speed Greater |Total Suspended| Disturb Total Suspended Control PMyo PM;5
Activity Disturbed Silt Content | Than 5.4 mis Particulate Area Particulate Percent Emissions Emissions
(acrefyear) (%) (%) (Ibsfacre/month) (months) (Ibsiyear) (%) (tonsfyear) (tonsfyear)
Total Land Disturbance 258.0 3486 30 121.812 0.033 1,047 .58 0 0.13 0.01

* account forwind blown dust occuring one time (day) for the disturbed land area (includes disturbed road ways), therefore input one day for calculation purposes
* assume roadway 12 feet wide for disturbance estimation
* "Control of Fugitive Dust Sources" EPA-450/3-98-008 (EPA 1898). TSP (Ib/acre/month) = 1.7 X (s/1.5) X ([365-p}/235) x (f/15), where:
p = number of days with > 0.001 in precipitation (not used)
f = percent of time wind speed exceeds 5.4 (m/s) [equivalent to 12 mph] = 30% derived from Billings, Montana Airport surface meteorology 1980-1983 dataset
* AP-42 (EPA 2006), Section 13.2.2 "Unpaved Roads", Background Document. Assuming that PM 10 accounts for 25% of TSP. Daily and hourly emissions based on 30 4-day month.
* Assuming that PMzs accounts for 10% of PM 4q based on "Analysis of the Fine Fraction of PM in Fugitive Dust," Midw est Research Institute (MRI) Report 110397 (2005).
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Coal Mining - Alternatives A, B, C, and D

BiFO Coal Mining Emission Estimates

Emissions (tpy)

Mine co’ NOx * voc !t so2 ' PM10 * PM2.5? co2?
Signal Peak Energy LLC (Bull
Mountains Mine Mo, 1) 11.3 237 1.2 0.0 299 3.0 274.4

1. Non-particulate criteria air pollutants are based on emissions reported in the 2008 NEI

2. PM10 emissions are based on Montana Department of Environmental Quality Permit Number #3179-04 (February 5, 2009) for the facility. PM2.5 emissions are assumed to be equal to 10 percent of

PM10 emissions.

3. CO2 emissions are estimated from fuel use based on information in the Bull Mountains Mine No. 1 Environmental Assessment (DOI-BLM-MT-C010-2009-0010-EA, April, 2011) and information

from the air quality permit. See calculations below for GHG emissions.

Non-Boiler Liquid Fuel Combustion GHG Emissions

Annual Usage

Emissions (Ib/gal)

Emissions (tpy)

Fuel Type (gal/yr) CO2 CH4 N2O CO2 CHA4 N2O
Gaoline 11,000 194 Negl. Nesl_ 106.7 Negl. Negl.
Diesel 181,000 222 Negl. Negl. 122:1 Negl. Negl.
CO2 emission factors are based on IPCC recommended calculation procedures summarized in "Emission Facts: Average Carbon Dioxide Emissions Resulting from Gasoline and Diesel Fuel”,

http://www.epa.gov/oms/climate/420f05001.htm, accessed 8/31.2011.

Boiler GHG Emissions

CcO2
Annual Usage Heating Value 2 CO2 Emission Factors Emissions
High Heat High Heat Value (kg CO2. (ton CO2/
Fuel Type Quantity Usage Units Value Units MMBtu) < MMBtu) (tpy)
Sub-bituminous coal * 26 short ton/yr 17.25 MMBtu/short ton 97.02 0.05 21.8
Propane 8517 gal/yr 0.09 MMBtu/gal 61.46 0.03 238

! The air quality permit allows combustoin of up to 26 tons per year of coal in facility boilers, which include two 35,000 Btu/hr boilers. Propane is used for remaining

fuel. Based on 80% boiler efficiency, total fuel needed is estimated to be 767 MMBtu/yr. Based on maximum allowable coal combustion, propane usage would be

8,517 gal/yr.
2 Source: 40 CFR Part 98, Subpart C. Table C-1.
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Fire Management and Ecology Alternative A
Total Annual Emissions from Fire Management Projects - Alternative A
Annual Emissions (Tons)
CO,,
PM,, PM, 5 NO, SO, co voc HAPs? Co, CH, N,O coz,, metric
Activity Tonnes
Fugitive Dust and Smoke 258.88 22233 72.08 19.76 2581.48 131.66 13.17 0.00 136.73 19.81 9,012.40 8178.22
Heavy Equipment Exhaust 0.18 023 743 0.65 955 1.58 0.16 309,157.85 3439 1152 313,452.58 284,439.72
Commuting Vehicles - Fugitive Dust 8.76 0.88 — — — — - — — — — —
Commuting Vehicles - Vehicle Exhaust 0.01 0.01 0.10 0.00 0.1 0.06 0.01 28.91 0.00 0.00 29.45 26.72
Total 267.8 2234 79.6 204 2,591.1 133.3 133 309,186.8 | 1711 313 322,494.4 | 292,644.7
Emissions Without Wildfire Smoke 55.7 38.0 194 3.9 433.2 232 13:3 309,0725 | 154.6 313 322,4944 | 292,644.7
% of Emissions From Wildfire Smoke 79% 83% 76% 81% 83% 83% 0% 0% 10% 0% 0% 0%
* HAPs = Hazardous Air Pollutants; assumed = VOCs * 0.1
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ALTERNATIVE:

Alternative A

Fugitive Dust from Heavy Construction Operations

INPUTS & ASSUMPTIONS
Description Value Source Notes
Control Efficiency (C) of watering 05 a
Tons TSP/acre-
TSP Emission Factor 12 b manth
Conversion factor for TSP to PM 4o 0286 c Percentage of TSP
Conversion factor for PM 4 to PMs 01 d Percentage of PM 4o

3 Fitzpatrick, M. 1990. User's Guide: Emission Corfrol Techrologies and Emission Factors for Unpaved Road Fugitive Emissions , EPA/625/5-87/022

PEPA, AP-42, Volume |, Section 13.2.3 Heavy Construction Operations, Jan. 1995 (Emata Feb. 2010)
° EPA, AP-42, Volume |, Section 13.2.4 Aggregate Handling and Storage Piles, Nov. 2006

¢ Midwest Research Institute. 2006 Background Document for Revisions (0 Fine Fraction Ratios Used for AP-42 Fugitive Dust Emission Factors , Report prepared for the Western Govemors' Association, Western Regional
Air Partnership (WRAP), MRI Project No. 110397, Navemnber 1, 2006.

Fugitive Dust Emission Estim ations for Fire Managem ent - Mechanical Treatment (Hand Work) and Prescribed Fire

Fire Management Resource - Alternative A

http:#/nepis.epa.gov/Exe/ZyPURL cgi?Dockey=20008SF C.

& i : Emissions
verage Annual # of Days t
Area of Activity & Type of Treatment Disturbed Ah parate {tonslyear)
S CompletelYear® . -
PM;g PM, 5
Mechanical Treatments (Hand Work) 157 0.20 0.02
Prescribed Fire 471 061 0.06
Wild Fire 2400 312 0.31
Resource Benefit 1] 0.00 0.00
Coal Seam Fire Negl 1 0.00 0.00
Total 3.94 0.39
® Source: BIFO
® Assume land area disturbed once, therefore input one day to complete for calculation purposes
© Assume only 25% of treated acreage is disturbed by heavy equipment
Emission Factor™
tonsfacre burned)
[Activity PM, ] PM, NO. ] SO, co ] voc ] cor CH, | N.O
[Prescribed and vWild Fire 0.088 I 0077 0025 I T.007 I 0.609 T 0.046 I 0.045 T 0.0068
? Derived from From: Westem Governor's Association/western Regional Air Parmership 2002 Fire Emission Irventary For the WRAP Region - Phase 1l July 22, 2005
* No emission factor for CO; as emissions from fire are considered part of the carbon cycle
Smoke Emissions from Fire - All Project Years
- PM,, PM,, NO, co voc N0
SO, (tonsfyear) CO; (tonsiyear) | CH, (tonsiyear) =
Area of Activity & Type of Treatment | Annual Acreage Eonslyean) (tonsiyear) ttonshyea) 2 (! year) (toHslysar) (Eenslyedn) 2 (t ly ear) s (f ly ear) ttonstysan)
Prescribed Fire a7 41564 3639 1183 324 42350 2160 000 2243 32499
(Wild Fire 2400 21217 18543 60.26 16.52 2157.97 110.06 0.00 114.30 16.56
Total 253.81 22182 72.09 19.76 2581.48 131.66 0.00 136.73 19.81
® Based on average fuel loading for Region 2 Rocky Mountain = 30 tons/acre from AP-42 Table 13.1-1
Wind Erosion Associated with Land Disturbance
Days with Wind Total Months to Total
Land Area Speed Greater Than Suspended Disturb Total Suspended Emission
Activity Disturbed Silt Content 5.4 mis Particulate Area Particulate Control Percent| PM,; Emissions |PM, s Emissions
(acrefyear) (%) (%) (Ibsfacrefmonth) (months) (Ibsfyear) (%) (tonsfyear) (tonsfyear)
Total andDistirsance 3,028 34 8 30 89.673 0.033 9,051.03 0 1.13 0.11

* Account for wind blown dust occuring one time (day) for the disturbed land area (includes disturbed roacways), therefore input one day for calculation purposes
* *Control of Fugitive Dust Sources" EPA-450/3-98-008 (EPA 1998). TSP (Ib/acre/morth) = 1.7 x (s/1.5) x ((365-p}/235) x (f/15), where:
P = number of days with > 0.001 in precipitation
T = percertt of time wind speed exceeds 5.4 (m/s) [equivalent to 12 mph] = 30.0% derived from Soda Springs Mountain, Montana surface meteorology 2004-2010 dataset
* AP-42 (EPA 2006), Section 13.2.2 "Unpaved Roads", Background Document. Assuming that PM 10 accounts for 25% of TSP. Daily and hourly emissions based on 30 4-day month.
* Assuming that PM, s accounts for 10% of PMyg based on "Analysis of the Fine Fraction of PM in Fugitive Dust,” Midwest Research Institute (MRI) Report 110397 (2006}
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Fire Management Resource - Altemative A

ALTERNATIVE: Alternative A
Exhaust Emission Factors for Diesel-Powered Off-Road Construction Eguim!ent
Emission Factors {g/hp-hr)
co voc

Project YeariHp Category

NOx PMyo SO, PM,.s CO, CH, N,O
Year 2008
100 to 175 4.95 0.38 0.12 1.85 044 037 540.3 0.007 0.0061
175 t0 300 437 0.29 0.11 1.46 0.36 028 506.7 0.006 0.0061

Source: EPA NONROADS 2008a
1. N20 factor source: 2009 APl O&G GHG Methodologies Compendium, Tables 4-13 and 4-17. 130,500 Btu/gallon, 2545 Btu/hp-hr

Emission Factors for Logging Equipment
Emission Factors {gfhp-hr)

Year 2008 NOX PMso SO, co VoC PMj.g CO, CH, N,07
Chainsaw 6-11 Hp 132 975 014 293.54 6189 897 686.00 054 0.0043
Feller/Bunch/Skidder 75-100 Hp 470 054 013 388 046 052 594 76 001 0.0061

Source: EPANONROADS 2008a
1. N20 factor source: 2009 API O&G GHG Methodologies Compendium, Tables 4-13 and 4-17. 130,500 Btufgallon, 2545 Btu/hp-hr

Emission Factors for Additional Equipment
Emission Factors gmiLTO
Nox | PMyo | SO, | co voc PMys |  CO, | CHe | MO
Aircraft LandingTake-Off Cycle (LTO) | 1020000 | 000 | 80000 | 810000 | 260000 | 000 | 2esoo0000 | 30000 | 10000
Emission Factors gmigallon fuel
NOX [ PMy, | SO, | co [ voc PMys | CO, [ CH | NO
Aircraft (cruise) 4400 | 000 | 400 | 2800 | 280 | 000 | 1260000 | 000 | 040
Source: IPCC Guidelines on National Greenhouse Gas Inventories. Reference Manual, page 1.98, Table 2, Domestic Average Fleet and Cruise. Jet fuel A density ~ 8lbs/gallon

Combustive Emission Estimations for Fire Management Acti

Total Emissions
- Equipment | Capacity .| Avg. Load | # of Hrs/ | # of Days! | # of Projects/
Activity Type (hp) #of Units| oo ) Day Project Year H_oursl Ibsiyear) (tonsiyear)
Unit/Year NO, PMyo S0, co vocC NO, PMyo S0, co voc PM, co, CH, N,O
e 75, il 50 6 40 1 240 9331 1066 254 76.98 914 0.05 0.01 0.00 0.04 0.00 001 5.90 0.00 0.00
Mechanical Treatments Loader
Chain Saw 54 4 80 6 40 1 960 12.10 89.13 1.28 268375 565.84 0.01 0.04 0.00 1.34 028 0.05 272 0.00 0.00
fg‘:d?eer 75 1 25 5 15 1 75 1458 167 0.40 12.03 143 0.01 0.00 0.00 0.01 0.00 0.00 092 000 0.00
Rrescritediciie Chain Saw 54 2 40 5 15 1 150 0.94 6.96 010 | 20967 | 4421 0.00 0.00 0.00 0.10 002 0.01 0.21 0.00 0.00
Pumps 25 2 95 5 15 1 150 10.39 76.56 1.10 2,305.38 | 486.06 0.01 0.04 0.00 1.15 0.24 0.00 2.34 0.00 0.00
Dozer 100 1 15 6 20 1 120 18.66 213 0.51 1540 183 0.01 0.00 0.00 0.01 0.00 0.00 1.18 0.00 0.00
RiidRre Chain Saw 54 20 50 6 20 1 2400 18.90 139.26 2.00 4,193 36 884.12 0.01 0.07 0.00 210 044 0.13 4.25 0.00 0.00
Pumps 25 6 95 10 20 3 1200 295.50 3377 8.04 24377 28.94 0.15 0.02 0.00 0.12 001 0.02 18.68 0.00 0.00
Excavator 100 1 80 8 5 1 40 3318 379 0.90 2737 325 0.02 0.00 0.00 0.01 0.00 0.00 210 000 0.00
Underground Coal Seam Fire
[Water Tender 75 1 50 8 5 1 40 1555 178 042 12.83 152 0.01 0.00 0.00 0.01 0.00 0.00 0.98 0.00 0.00
Tofal 0.26 0.18 0.01 4.39 1.01 0.23 39.28 0.00 0.00
Activity data source: BIFO. Year 2008 emissions factors used (conservative)
Combustive Emission Estimations for Fire Management Activities - Additional Equipment
Equipment # of gallons Slesions
Activity qT:pe i oiyenr tripsiyear | (cruising)f (Ibslyear) (tonslyear)
year NO, PMq S0, co voc NO, PMyg S0, co voC PM,s CO, CH, N,0
Prescribed Fire Aircraft 2, 76 2 152 59.72 0.00 487 45.10 1240 0.03 0.00 0.00 002 0.01 0.00 11,818.69 132 0.44
Wild Fire Alrcraft 50 2715 50 135750 14,292.33 0.00 1.28527 927248 1,124 56 7.18 0.00 064 464 0.56 0.00 297,299 88 33.07 11.08
Total 14,352.05 0.00 129014 | 931758 | 1.136.96 | 7.18 0.00 0.65 4.66 0.57 0.00 | 309,118.57 | 34.39 11.52

Activity data soUrce: BIFO, weighted average of Field personnel data survey response
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ALTERNATIVE: Alternative A
Emission Factors for Road Traffic
Parameter P, P, ,
_ k (s112)°(5/30)" _ C [3 18 0.18
E(biMT) (M/0.5)° a 1 1
d 0.5 05
E.. = E (1 - P/365) ] c 0.2 0.2
Assumed
Function/Variable Description Value Reference
E = size-specific emission factor (Ib/AVMT)
Eqx = size-specific emission factor extrapolated for natural
mitigation (IbAVMT)
Billings Field Office, Dustin Crowe email dated August 16,
s = surface material silt content (%) 34.6 2010
Listed in the
S = mean vehicle speed (mph) table below
PM,s| 0.00036 [EPA AP-42 Section 13.2.2, Table 13.2.2-4
C = emission factor for 1980's vehicle fleet
exhaust, brake wear, and tire wear (Ib/VMT) PM;p| 0.00047 [EPA AP-42 Section 13.2.2, Table 13.2.2-4
M = surface material moisture content (%) 2.0 EPA AP-42 Section 13.2.2
Billings, MT Climate Summary from 1961-1990, Western
P = Number of days precip per year 96.3 Regional Climate Center.
CE = emission control percent for watering unpaved roads " 50% Source: Billings Field Office.
? Source: EPA, AP-42 Volume 1, Section 13.2.2 Unpaved Roads, Tabk 13.2.2-2, Nov. 2006
L Fitzpatrick, M. 1990. User's Guide: ission Controf Te gies and ission Factors for Unp Road Fugtive Emissions, EPA/625/5-87/022. httpJ//nepis.epa.gov/Exe/ZyPURL .cgi?Dockey=20008SFC.
Fugitive Dust Emission Estimations for Commuting Vehicles on Unpaved Roads
PM PM
Avg. Vehicte [ROUNA TR o ¢ Round |  Vehicle Miles ok AT:::LI . Emissions = Emissions
Activity, Equipment Type | g1 ced (mph) D(':]ti:’::)e Trips/ Project| Traveled/ Project Prs‘::r‘s' Vehicle ;::c:::::gfvﬁn':) {fonsivenicle {tons/ If:c':::’::ﬁ;’v':n'% —— @ons
Miles type) activity) (tonsivehicle type) , ctivity)
Mechanical Treatments |Support Truck 35 30 40 1,200 1 1200 1.56 0.94 L 0.16 0.09 G
(Hand Wark) ATV 20 20 20 400 1 400 1.18 0.24 ) 0.12 0.02 )
Fire Truck 30 70 18 1,050 1 1050 1.45 0.76 0.14 0.08
Fuel Truck 30 70 15 1,050 1 1050 1.45 0.76 0.14 0.08
Prescribed Fires Water Truck 30 70 15 1,050 1 1050 1.45 0.76 3.29 0.14 0.08 0.33
Support Truck 35 70 15 1,050 1 1050 1.56 0.82 0.16 0.08
UTV/ATV 20 40 8 320 1 320 1.18 0.19 0.12 0.02
Fire Truck 30 70 20 1,400 1 1400 1.45 1.01 0.14 0.10
Fuel Truck 30 70 20 1,400 1 1400 1.45 1.01 0.14 0.10
Wild Fires Water Truck 30 70 20 1,400 1 1400 1.45 1.01 4.19 0.14 0.10 042
Support Truck 35 70 20 1,400 1 1400 1.56 1.09 0.16 0.11
UTV/ATV 20 20 5. 100 1 100 1.18 0.06 0.12 0.01
Coal Seam Fires Support Truck 30 70 2 140 1 140 1.45 0.10 0.10 0.14 0.01 0.01
Total 8.76 0.88

Source of activity data: BIFO. Activities were determined on an annual rather than a project basis.
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ALTERNATIVE: Alternative A
Emission Factors for Commuting Vehicles
Emission Factors (gm/mile)
Project Year NO, [ PMy | PM,; | SO2 | co [ voc | CO, [ CH, | NO
2008
LDDT 231 | o1t | o009 | o001 | 6.25 | 275 | 4095 | o002 [ 0053
HDDV 272 | 028 | 023 | o001 | 1.72 | 03 | 7918 | 004 | o004
Source: MOBILE6.2.03
1. N20O factor source: 2009 AP O&G GHG Methodologies Compendium, Tables 4-13 and 4-17. 130,500 Btu/gallon, 2545 Btuhp-hr.
Emission Factors for Off-Road ATV
Vehicle Emission Factors (gm/mile)
Type NO, [ PMp [ PM,s [ so2 | Cco | voc | CO, | cH, | NO'
2-Stroke ATV 0.25 | 18 | 171 | 003 | 47.81 | 4872 | 14015 | 042 | 0003
Source: EPA NONROADS 2008a
1. N20O factor source: 2009 APl O&G GHG Methodologies Compendium, Tables 4-13 and 4-17.
Combustive Emission Estimations for Commuting Vehicles on Unpaved and Paved Roads
#of Emissions
Round Trip Roond Vehicle Miles #of Total Annual
Activity Equipment Type® Class Distance Tri Traveled Projects/ | Vehicle Miles (tons/year)
(miles) Hps per /Project Year Traveled/ Year
Project NO, PMyo PM,s SO, co voc Co;, CH, RO
Mechanical Treatments [Support Truck HDDV 150 40 6,000 1 6,000 0.02 0.00 0.00 0.00 0.01 0.00 5.24 0.00 0.00
(Hand Work) ATV R12S 20 20 400 1 400 0.00 0.00 0.00 0.00 0.02 002 0.06 0.00 0.00
Fire Truck HDDV 190 15 2,850 1 2,850 0.01 0.00 0.00 0.00 0.01 0.00 2.49 0.00 0.00
Fuel Truck HDDV 190 15 2,850 1 2,850 0.01 0.00 0.00 0.00 0.01 0.00 2.49 0.00 0.00
Prescribed Fires Water Truck HDDV 190 15 2,850 1 2,850 0.01 0.00 0.00 0.00 0.01 0.00 2.49 0.00 0.00
Support Truck HDDV 190 15 2,850 1 2,850 0.01 0.00 0.00 0.00 0.01 0.00 2.49 0.00 0.00
UTV/ATV R12S 40 8 320 1 320 0.00 0.00 0.00 0.00 0.02 0.02 0.05 0.00 0.00
Fire Truck HDDV 190 20 3.800 1 3,800 0.01 0.00 0.00 0.00 0.01 0.00 3.32 0.00 0.00
Fuel Truck HDDV 190 20 3,800 1 3,800 0.01 0.00 0.00 0.00 0.01 0.00 3.32 0.00 0.00
Wild Fires Water Truck HDDV 190 20 3,800 1 3,800 0.01 0.00 0.00 0.00 0.01 0.00 3.32 0.00 0.00
Support Truck HDDV 190 20 3,800 1 3,800 0.01 0.00 0.00 0.00 0.01 0.00 3.32 0.00 0.00
UTV /ATV R12S 20 5 100 1 100 0.00 0.00 0.00 0.00 0.01 0.01 0.02 0.00 0.00
Coal Seam Fires Support Truck HDDV 190 2 380 1 380 0.00 0.00 0.00 0.00 0.00 0.00 0.33 0.00 0.00
Total 0.10 0.01 0.01 0.00 0.11 0.06 28.91 0.00 0.00

Activity data source: BiFO. Year 2008 emissions factors used (conservative). Activities were estimated based on an annual, rather than a project, basis.
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Fire Management and Ecology Alternative B
Total Annual Emissions from Fire Management Projects - Alternative B
Annual Emissions (Tons)
COz¢q
PM,o PM,s NO, SO, Cco vocC HAPs * Co, CH, N,O coz,, metric
Activity Tonnes
Fugitive Dust and Smoke 37272 313.01 101.19 27.74 3,623.60 184.80 18.48 0.00 191.93 27.81 12,650.64 11,479.71
Heavy Equipment Exhaust 0.20 018 7.46 0.65 984 164 0.16 309,161.89 34.39 11.52 313,456.62 284,443.40
Commuting Vehicles - Fugitive Dust 11.98 1.20 - -—- -— o — - e
Commuting Vehicles - Vehicle Exhaust 0.01 0.01 0.10 0.00 0.14 0.09 0.01 29.22 0.00 0.00 29.76 27.01
Total 384.9 3144 108.8 284 3,633.6 186.5 18.7 309,191.1 226.3 39.3 326,137.0 | 295,950.1
Emissions Without Wildfire Smoke 172.7 129.0 485 1.9 | 1,4756 76.5 18.7 | 309,076.8 | 209.8 | 39.3 | 326,137.0 | 295,950.1
9% of Emissions From Wildfire Smoke 55% 59% 55% 58% 59% 59% 0% 0% 7% 0% 0% 0%
" HAPs = Hazardous Air Pollutants; assumed = VOCs * 0.1
Fire Management and Ecology Alternative B Compared to Alternative A
Total Annual Emissions from Fire Management Projects - Alternative B
Annual Emissions (Tons)
COz¢q
PM;o PM;s NO, SO, co voc HAPs * CO, CH, N0 CO2.q metric
Activity Tonnes
Increase From Alternative A 68% 71% 60% 67% 71% 70% 29% 0% 26% 20% 1% 1%

*HAPs = Hazardous Air Pollutants; assumed = VOCs * 0.1
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ALTERNATIVE: Alternative B

Fugitive Dust from Heavy Construction Operations
INPUTS & ASSUMPTIONS

Description Value Source Notes
Control Efficiency (C) of watering 05 a
Tons TSP/acre-
TSP Emission Factor 12 b month
Conversion factor for TSP to PM 4o 0.26 = Percentage of TSP
Conversion factor for PM 4o to PMas 01 d Percentage of PM 4o

* Fitzpatrick, M. 1990. User's Guide: Emission Control Technoiogies and Emission Factars for Unpaved Road Fugitive Emissions , EPA/625/5-87/022.  hitp://nepis epa.gov/Exe/ZyPURL cgi?Dockey=200085FC

PEPA, AP-42, Volume |, Section 13.2.3 Heavy Construction Operations, Jan. 1995 (Emata Feb. 2010)

©EPA, AP-42, Volume |, Section 13.2.4 Aggregate Handling and Storage Piles, Nov. 2006

@ Michwest Research Institute. 2006, Background Document for Revisions o Fine Fraction Ratios Used for AP-42 Fugitive Dust Emission Factors , Report prepared for the Western Govemors' Association, Western Regional
Air Partnership (WRAP), MRI Project No. 110397, Novernber 1, 2006

Fugitive Dust Emission Estimations for Fire Managem ent - Mechanical Treatment (Hand Work) and Prescribed Fire

2 5 2 Emissions
verage Annual
Area of Activity & Type of Treatment Bisturbad #:of Daysito (tonsiyear)
erudii CompletefYear® 5 5
PM;, PM; 5
Mechanical Treatments (Hand Work) 540 1 0.70 0.07
Prescribed Fire 1,630 1 2:12 0.21
[Wild Fire 2400 i] 3.12 0.31
|@nume Benefit 5,254 7 5.83 0.68
[Coal Seam Fire Negl 1 0.00 0.00
Total 12.77 1.28

2 Source: BIFO
® Assume land area disturbed once, therefore input one day to complete for calculation purposes
° Assume only 25% of treated acreage is disturbed by heavy equipment

Emission Factor®
tons/acre burned)

Activity PM,y [ PM, 5 | NO, | S0, CO [ VOC [ [ [ CH, | N,O
Prescribed and vild Fire 0088 | 0077 | 0025 1 0.007 | 0.899 | 0.046 | | 0.048 | 0.0069
2 Derived from From: Westem Governor's Association/Western Regional Air Partnership 2002 Fire Emission Irvertory For the WRAP Region - Phase |1 July 22, 2005
® No emission factor for CO; as emissions from fire are considered part of the carbon cycle
Smoke Emissions from Fire - All Project Years

- PM,, PM, 5 NO. co voc N,O®

A f Acti &T f Treat t | A | A 8 3 SO, (tonsiyear] CO, (tonsiyear) | CH, (tonslyear] 3
rezaf Actviny ypeet reamen nouR Rereags (tonsiyear) (tonsiyear) (tonsiyear) 2 ( year) (tonsiyear) (tonsiyear) 2 ( fyear) 4 € fyear) (tonsiyear)
Prescribed Fire 1630 144.10 12594 4083 11.22 146562 7475 0.00 7763 11.247
[VWild Fire 2400 21217 18543 60.26 1652 2157.97 110.06 0.00 11430 16.56
Total 356.27 31137 101.19 27.74 3623.60 184.80 0.00 191.93 27.81
2 Based on average fuel loading for Region 2: Rocky Mountain = 30 tons/acre from AP-42 Table 13.1-1
Wind Erosion A iated with Land Di b
Days with Wind Total Months to Total
Land Area Speed Greater Than Suspended Disturb Total Suspended Emission
Activity Disturbed Silt Content 5.4 mis Particulate Area Particulate Control Percent| PM,; Emissions | PM, s Emissions
(acrefyear) (%) (%) (lbs/facre/month) (months) (Ibsfyear) (%) (tonsfyear) (tons#year)
Total Land Disturbance 9,824 346 a0 89673 0.033 28,365.04 0 3.67 0.37

* Account for wind blown dust occuring one time (day) for the disturbed land area (includes disturbed roacways), therefore input one day for calculation purposes
* "Control of Fugitive Dust Sources® EPA-450/3-98-008 (EPA 1998). TSP (Ib/acre/morth) = 1.7 x (5/1.5) x ([365-p)/235)  (f115), where:

p = number of days with > 0.001 in precipitation

f = percent of time wind speed exceeds 5.4 (m/s) [equivalent to 12 mph] = 30.0% derived from Soda Springs Mountain, Montana surface meteorology 2004-2010 dataset
* AP-42 (EPA 2006), Section 13.2.2 "Unpaved Roads", Background Document. Assuming that PM 10 accounts for 25% of TSP. Daily and hourly emissions based on 30.4-day month
* Assuming that PM; s accourts for 10% of PMyp based on "Analysis of the Fine Fraction of PM in Fugitive Dust," Midwest Research Institute (MRI) Report 110397 (2006
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ALTERNATIVE: Alternative B

Exhaust Emission Factors for Diesel-Powered Off-Road Cons: i Eguiﬂgent
Project Year/Hp Category Emission Factors:(gihp-
NOX Pz S0, TO VOC PM,.5 TO, TH, 0
Year 2008
100 to 175 4.95 0.38 0.12 1.85 044 037 540.3 0.007 0.0061
175 to 300 437 0.29 0.11 1.46 0.36 0.28 506.7 0.006 0.0061

Source: EPA NONROADS 2008a
1. N20 factor source: 2009 API O&G GHG Methodologies Compendium, Tables 4-13 and 4-17. 130,500 Btu/gallon, 2545 Btu/hp-hr

Emission Factors for Logging Equipment
Emission Factors {g/hp-hr)

Year 2008 NOx PMyo S0, co voc PM, 5 Co, CH, N,0"
Chainsaw 6-11 Hp 1.32 9.75 0.14 293.54 61.89 897 686.00 054 0.0043
Feller/Bunch/Skidder 75-100 Hp 470 054 013 388 046 052 59476 001 0.0061

Source: EPA NONROADS 2008a
1. N20 factor source: 2009 AP| O&G GHG Methodologies Compendium, Tables 4-13 and 4-17. 130,500 Btufgallon, 2545 Btu/hp-hr

Emission Factors for Additional Equipment
Emission Factors gmiLTO

NOx | PMy | SO, | co voc PMys |  CO, | CH, | NO
Aircraft Landing/Take-Off Cycle (LTO)| 1020000 | 000 | 80000 | s10000 | 260000 | o000 | 2esooo000 | 30000 | 10000
Emission Factors fuel
NOx | PMsy | S0, | CO | VOC | PMy | €O, | CH, | %0
Aircraft (cruise) 4400 | o000 [ 400 | 2800 | 280 | o000 [ 1260000 | o000 [ 040

Source: IPCC Guidelines on National Greenhouse Gas Inventories. Reference Manual, page 1.98, Table 2, Domestic Average Fleet and Cruise. Jet fuel A density ~ 8lbs/gallon

Combustive Emission Estimations for Fire Management Activities

Total Emissions
i Equipment | Capacity .| Avg. Load | # of Hrs/ | # of Days/ | # of Projects/
Activity Type (hp) #of Units| o or % Day Project Year HPursl Ibslyear) (tonsiyear)
UnitiYear NO, PMyq S0, co voc NO, PM;o S0, co voc PMas Co, CH, N,0
[wid Steer 75 1 50 6 75 1 450 174.96 20.00 476 144 .34 17.14 0.09 0.01 0.00 0.07 0.01 0.02 11.06 0.00 0.00
Mechanical Treatments Loader
Chain Saw 54 4 80 6 75 1 1800 2268 167.11 240 5,032.03 | 1,060.94 0.01 0.08 0.00 2.52 053 0.10 5.10 0.00 0.00
fg‘:dzteer 75 1 25 5 25 1 125 2430 278 0.66 2005 238 0.01 0.00 0.00 0.01 0.00 0.01 1.54 0.00 0.00
Drosstbei e Chain Saw 54 2 40 5 25 1 250 1.57 1160 017 | 34945 | 7368 0.00 0.01 0.00 0.17 0.04 0.01 0.35 0.00 0.00
Pumps 25 2 95 5 25 1 250 17.32 127 60 1.84 3,842.30 | 81010 0.01 0.06 0.00 1.92 041 0.00 3.89 0.00 0.00
Dozer 100 1 15 6 20 1 120 1866 213 0.51 1540 183 0.01 0.00 0.00 0.01 0.00 0.00 1.18 0.00 0.00
WildiFirs Chain Saw 54 2 60 6 20 1 240 2:27 16.71 0.24 503.20 106.09 0.00 0.01 0.00 0.25 0.05 0.01 0.51 0.00 0.00
Pumps 25 6 95 10 20 1 1200 295.50 33.77 8.04 24377 28.94 0.15 0.02 0.00 0.12 0.01 0.02 18.68 0.00 0.00
Chain Saw 54 2 25 6 20 1 240 0.94 6.96 0.10 20967 44.21 0.00 0.00 0.00 0.10 0.02 0.00 021 0.00 0.00
Resource Benefit
Pumps 25 2 15 8 20 1 320 1244 142 034 1026 122 0.01 0.00 0.00 0.01 000 0.00 079 0.00 0.00
Tofal 0.29 0.20 0.01 519 1.07 0.18 43.32 0.00 0.00
Activity data source: BIFO. Year 2008 emissions factors used (conservative)
Combustive Emission Estimations for Fire Management Activities - Additional Equipment
. gallons Emissions
Activity Equipment | #of | offuel oy ear | (cruising)t Ubslyear) {tonsiyear)
Type LTOlyear | useditrip
cruising year NO, PMyq S0, co voc NO, PMyo S0, co voc PMys5 COo, CH, N,O
Prescribed Fire Aircraft 2 76 2 152 59.72 0.00 487 4510 1240 0.03 0.00 0.00 002 0.01 0.00 11,81869 132 0.44
Wild Fire Aircraft 50 2715 50 135750 14,292 33 0.00 1.28527 927249 1,124 56 715 0.00 064 464 0.56 000 297,299 88 33.07 11.08
Total 14,352.05 0.00 129014 | 931758 | 1.136.96 [ 7.18 0.00 0.65 4.66 0.57 0.00 | 309,118.57 | 34.39 11.52

Activity data source: BIFO, weighted average of Field personnel data survey response
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ALTERNATIVE: Alternative B
Emission Factors for Road Traffic
Parameter Py P, ,
m K (s/12)' (S/30)" _ C K 18 0.18
E (IbA/MT) W08y N A g
d 0.5 05
E, = E (1 - P/365) | ¢ 0.2 0.2
Assumed
Function/Variable Description Value Reference
E = size-specific emission factor (Ib/AVMT)
Eqy = size-specific emission factor extrapolated for natural
mitigation (Ib/AVMT)
Billings Field Office, Dustin Crowa email dated August 16,
s = surface material silt content (%) 34.6 2010
Listed In the
S = mean vehicle speed (mph) table below
PM,s| 0.00036 |ERA AP-42 Saction 13.2.2, Table 132 2-4
C = emission factor for 1980's vehicle fleet
exhaust, brake wear, and tire wear (Ib/AVMT) PMg| 0.00047 |ERA AP-42 Section 13.2.2, Table 132 2.4
M = surface material moisture content (%) 2.0 EPA AP-42 Section 13.2.2
Billings, MT Climate Summary from 1961-1990, Western
P = Number of days precip per year 96.3 Reglonal Climate Center
CE = emission control percent for watering unpaved roads o 50% Source: Billings Field Office.
“ Source: EPA, AP-42 \Volume |, Section 13.2.2 Unpaved Roads, Tablk 13.2.2-2, Nov. 2006
" Fitzpatrick, M. 1990. User's Guide: Control Technologles and Ei Factors for Unpaved Road Fugtive Emissions, EPA/625/5-87/022. hitp//nepis.epa.gov/Exe/ZyPURL .cgi?Dockey=20008SFC.
Fugitive Dust ) 1s for C ing Vehicles on Unpaved Roads
PM, PM,
Avg. Vehicle [ROUM TP 4 ot Round |  Vehicle Miles ot AT::::Ial Ereeione o T
Aatlyity, Equipment Type | g1 0ed (mph) D(";‘If:s")' Trips/ Project| Traveled/ Project P'g‘::r‘" Vehicle ::;:’:’:'I:fvfw"_l‘,) {onsivehicle oneT ::c’:g:"(:;,“v':n"_l';) e TonsT
Miles type) activity) (tons/vehicle type)l . 1ivity)
Mechanical Treatments [Support Truck 36 30 75 2,260 1 2260 1.66 1.76 0.16 0.18
221 0.22
(Hand Work) ATV 20 20 38 760 1 760 118 0.45 0.12 0.04
Fire Truck 30 70 25 1,760 1 1760 1.46 1.27 0.14 0.13
Fuel Truck 30 70 25 1,760 1 1760 1.45 1.27 0.14 0.13
Prescribed Fires Water Truck 30 70 25 1,760 1 1760 1.45 1.27 5.48 0.14 0.13 0.55
Support Truck 35 70 25 1,750 1 1760 1.56 1.37 0.16 0.14
UTV/ATV 20 40 13 520 1 520 1.18 0.31 0.12 0.03
Fire Truck 30 70 20 1,400 1 1400 1.46 1.01 0.14 0.10
Fuel Truck 30 70 20 1,400 1 1400 1.45 1.01 0.14 0.10
(Wild Fires Water Truck 30 70 20 1,400 1 1400 1.45 1.01 419 0.14 0.10 042
Support Truck 35 70 20 1,400 1 1400 1.66 1.09 0.16 0.11
UTV/ATV 20 20 5 100 1 100 1.18 0.06 0.12 0.01
Coal Seam Fires Support Truck 30 70 2 140 1 140 1.456 0.10 0.10 0.14 0.01 0.01
Total 11.98 1.20

Source of activity data: BIFO. Activities were determined on an annual rather than a project basis.
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ALTERNATIVE: Alternative B
[Emission Factors for C ing Vehicl
Emi 1 Factors (g le)
Project Year NO, | PMyw | PMys | SO2 | CcO | voc | CO, | CH, [ NO'
2008
LDDT 2.31 | o011 | 009 | o001 | 6.25 | 275 | 409.5 | 0002 | 0053
HDDV 272 | o028 | 023 | o001 | 1.72 [ 03 | 791.8 | 004 | 004
Source: MOBILE6.2.03
1. N20 factor source: 2009 AP| O&G GHG Methodologies Compendium, Tables 4-13 and 4-17. 130,500 Btu/gallon, 2545 Btuhp-hr.
Emission Factors for Off-Road ATV
Vehicle Emission Factors (gm/mile)
Type NO, [ PMmye [ PMys | SO2 | CcO voc | CO, [ CH, | NO
2-Stroke ATV 0.25 [ 18 | 171 | 003 | 4781 4872 | 14015 | 042 | 0.003
Source: EPA NONROADS 2008a
1. N20 factor source: 2009 APl O&G GHG Methodologies Compendium, Tables 4-13 and 4-17.
Combustive Emission Estimations for Commuting Vehicles on Unpaved and Paved Roads
#of Emissions
Round Trip Round Vehicle Miles # of Total Annual
Activity Equipment Type® Class Distance | Traveled Projects/ | Vehicle Miles (tonslyear)
. rips per g
(miles) < /Project Year Traveled/ Year
Project NO, PMyo PM, 5 SO, co voc co, CH, NO
Mechanical Treatments |Support Truck HDDV 150 75 11,250 1 11,250 0.03 0.00 0.00 0.00 0.02 0.00 9.82 0.00 0.00
(Hand Work) ATV R12S 20 38 760 1 760 0.00 0.00 0.00 0.00 0.04 0.04 0.12 0.00 0.00
Fire Truck HDDV 190 25 4,750 1 4,750 0.01 0.00 0.00 0.00 0.01 0.00 4.15 0.00 0.00
Fuel Truck HDDV 190 25 4,750 1 4,750 0.01 0.00 0.00 0.00 0.01 0.00 4.15 0.00 0.00
Prescribed Fires Water Truck HDDV 190 25 4,750 1 4,750 0.01 0.00 0.00 0.00 0.01 0.00 4.15 0.00 0.00
Support Truck HDDV 190 25 1750 1 1,750 0.01 0.00 0.00 0.00 0.00 0.00 1.53 0.00 0.00
UTV /ATV R12S 40 13 520 1 520 0.00 0.00 0.00 0.00 0.03 0.03 0.08 0.00 0.00
Fire Truck HDDV 190 20 1400 1 1,400 0.00 0.00 0.00 0.00 0.00 0.00 1.22 0.00 0.00
Fuel Truck HDDV 190 20 1400 1 1,400 0.00 0.00 0.00 0.00 0.00 0.00 1.22 0.00 0.00
Wil Fires Water Truck HDDV 190 20 1400 1 1,400 0.00 0.00 0.00 0.00 0.00 0.00 1.22 0.00 0.00
Support Truck HDDV 190 20 1400 1 1,400 0.00 0.00 0.00 0.00 0.00 0.00 122 0.00 0.00
UTV/ATV R12S 20 5 100 1 100 0.00 0.00 0.00 0.00 0.01 0.01 0.02 0.00 0.00
Coal Seam Fires Support Truck HDDV 190 2 380 1 380 0.00 0.00 0.00 0.00 0.00 0.00 0.33 0.00 0.00
Total 0.10 0.01 0.01 0.00 0.14 0.09 29.22 0.00 0.00

Activity data source: BiFO. Year 2008 emissions factors used (conservative). Activities were estimated based on an annual, rather than a project, basis.
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Fire Management Resource: Alternative C
Fire Management and Ecology Alternative C
Total Annual Emissi from Fire Manag t Projects - Alternative C
Annual Emissions (Tons)
COzq
PM,, PM, ¢ NO, SO, co voc HAPs * co, CH, N,O coz2,, metric
Activity Tonnes
Fugitive Dust and Smoke 363.92 312.13 101.19 27.74 3,623.60 184.80 18.48 0.00 191.93 27.81 12,650.64 11,479.71
Heavy Equipment Exhaust 0.27 0.07 7.46 0.66 12.00 210 0.21 309,165.48 34.39 11.52 313,460.22 284,446.67
Commuting Vehicles - Fugitive Dust 11.98 1.20 - e e
Commuting Vehicles - Vehicle Exhaust 0.01 0.01 0.10 0.00 0.14 0.09 0.01 29.22 0.00 0.00 29.76 27.01
Total 376.2 3134 108.8 28.4 3,635.7 187.0 18.7 309,194.7 226.3 39.3 326,140.6 2965,963.4
Emissions Without Wildfire Smoke 164.0 128.0 48.5 11.9 1,477.8 76.9 18.7 309,080.4 209.8 39.3 326,140.6 295,963.4
% of Emissions From Wildfire Smoke 56% 59% 55% 58% 59% 59% 0% 0% 7% 0% 0% 0%

" HAPs = Hazardous Air Pollutants; assumed = VOCs * 0.1
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Fire Management Resource: Altemative C

ALTERNATIVE: Alternative C
Fugitive Dust from Heavy Construction Operations

INPUTS & ASSUMPTIONS
Description Value Source Notes
Control Efficiency (C) of watering 05 a
Tons TSP/acre-
TSP Emission Factor 12 b month
Conversion factor for TSP to PM 4 0.26 c Percentage of TSP
Conversian factar for PM 4o to PMo5 01 d Percentage of PM 4o

* Fitzpatrick, M. 1990. User's Guide: Emission Control Technologies and Emission Factors for Unpaved Road Fugitive Emissions , EPA/625/5-87/022.  hitp://nepis epa.gov/Exe/ZyPURL cgi?Dockey=20008SFC.
PEPA, AP-42, Volume |, Section 13.2.3 Heavy Construction Operations, Jan. 1995 (Enata Feb. 2010)
© EPA, AP-42, Volume |, Section 13.2.4 Aggregate Handling and Storage Piles, Nov. 2006

¢ Michwest Research Institute. 2006 SBackground Document for Revisions to Fine Frastion Ratios Used for AP-42 Fugitive Dust Emission Factors , Report prepared for the Western Govemors' Association, Western Regional
Air Partnership (WRAP), MRI Project No. 110397, Navember 1, 2006,

Fugitive Dust Emission Estimations for Fire M gement - M i T {Hand Work) and Prescribed Fire
i i : Emissions
verage Annua
Area of Activity & Type of Treatment Disgturbed Farharsts Yonsiysay)
Wereage CompleteiYear® m r

PM,y PM; 5
Mechanical Treatments (Hand Work) 540 1 070 0.07
Prescribed Fire 1.630 1 2.12 0.21
Wild Fire 2400 1 3.12 0.31
Resource Benefit 0 1 0.00 0.00
|Cua\ Seam Fire Negl T 0.00 0.00
Total 5.94 0.59

+Source: BIFO
® Assume land area disturhed once, therefore input one day to complete far calculation purposes
° Assume only 25% of treated acreage is disturbed by heavy equipment

Emission Factor®

(tons/acre burned)
Acti PM,, T PM, . T NO,, T S0, CO T VOC T CO." T CH, T N,O
Prescribed and vwild Fire 0.083 | 0077 | 0025 1 0007 I [REE] T 0.046 1 | 0.045 I T.0069

@ Derived from From: Westem Governor's Association/western Regional Air Partnership 2002 Fire Emission Irventory For the WRAP Region - Phase |l July 22, 2005
® No emission factor for CO, as emissions from fire are considered part of the carbon cycle

Smoke Emissions from Fire - All Project Years

s PM;o PM, 5 NO, co voc N,O *
SO; (tonsh CO; (t CH_ (t: 2
Area of Activity & Type of Treatment | Annual Acreage (tonsiyean) (tonsiyear) (tonsiyear) > (tonsiyear) {tonstyear) ttonslyaar) > (tonsiyear) 4 (tonsiyear) onstyssh
Prescribed Fire 1630 144 .10 12594 4093 1122 1465 62 7475 0.00 77.63 11.247
Wild Fire 2400 21217 18543 60.26 16.52 2157.97 11008 0.00 114.30 16.56
Total 356.27 311.37 101.18 27.74 3623.60 184.80 0.00 191.93 27.81

3 Based on average fuel loading for Region 2 Rocky Mountain = 30 tons/acre from AP-42 Table 13.1-1

Wind Erosion Associated with Land Disturbance

Days with Wind Total Months to Total
Land Area Speed Greater Than Suspended Disturb Total Suspended Emission
Activity Disturbed Silt Content 5.4 mis Particulate Area Particulate | Control Percent | PM,, Emissions |PM, ; Emissions
(acrefyear) (%) (%) (Ibsfacre/month) (months) (lbsfyear) (%) (tonsfyear) (tonsfyear)
Total Land Disturbance 4570 34 B 30 89 673 0.033 13,660.25 0 1.71 0.17

* Account for wind blown dust occuring one time (day) for the disturbed land area (includes disturbed roadways), therefore input one day for calculation purposes
*"Control of Fugitive Dust Sources* EPA-450/3-98-008 (EPA 1998). TSP (Ib/acre/month) = 1.7 x (s/1.5)  ([365-p}/235) x (f/15), where:
p = number of days with > 0.001 in precipitation
f = percert of time wind speed exceeds 5.4 (m/s) [equivalent to 12 mph] = 30.0% derived from Soda Springs Mountain, Montana surface meteorology 2004-2010 dataset
* AP-42 (EPA 2006), Section 13.2.2 "Unpaved Roads", Background Documert. Assuming that PM 10 accounts for 25% of TSP. Daily and hourly emissions based on 30.4-day morth
* Assuming that PMys accourts for 10% of PMyg based on "Analysis of the Fine Fraction of PM in Fugitive Dust," Midwest Research Institute (MRI) Report 110397 (2006;
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Fire it : ive C
ALTERNATIVE: Alternative C
ion Factors for Diesel-Powered Off-Road C
R Emission Factors {g/hp-hr)
Project YeariHp Category NOX Pl 30, 3] YVOC PMys 0, TH; 07
Year 2008
100 to 175 495 038 0.12 1.85 044 037 540.3 0.007 0.0061
175 to 300 437 0.29 0.1 146 0.36 028 506.7 0.006 0.0061
Source: EPA NONROADS 2008a
1. N20 factor source: 2009 APl O&G GHG Methodologies Compendium, Tables 4-13 and 4-17. 130,500 Btu/gallon, 2545 Btu/hp-hr
Emission Factors for Logging Equipment
Emission Factors {gihp-hr)
Year 2008 NOx PMyq S0, co voc PM,.5 CO, CH, N,0'
Chainsaw 6-11 Hp 132 9.75 014 293.54 61.89 8.97 686 .00 054 0.0043
Feller/Bunch/Skidder 75-100 Hp 470 0.54 0.13 3.88 046 052 594 76 001 0.0061

Source: EPANONROADS 20083
1. N20 factor source; 2009 AP| O&G GHG Methodologies Compendium, Tables 4-13 and 4-17. 130,500 Btu/gallon, 2545 Btu/hp-hr

Emission Factors for Additional Equipment
Emission Factors gmiLTO

Nox | PMg | S0, | co | voc PMys | CO, | CH | NO

Aircraft LandingTake-Off Cycle (LTO)| 1020000 | 0.00 | 80000 | 810000 | 260000 | 000 [ 268000000 | 30000 | 100.00

Factors fuel
NOx | PMy | SO, | CO | VOC | PMys | CO, [ CH | NO
Aircraft (cruise) 4400 | ooo | 400 | 2800 | 280 | o000 [ 1260000 | 000 | 040

Source: IPCC Guidelines on National Greenhouse Gas Inventories. Reference Manual, page 1.98, Table 2, Domestic Average Fleet and Cruise. Jet fuel A density ~ 8lbs/gallon

Combustive Emission Estimations for Fire Management Activities
Equipment | Capacit Avg. Load | # of Hrsi | # of Daysi | # of Projectst | 1o Emissions
- quipment | Capacity .| Avg. Loa of Hrs| of Days! | # of Projects} oS/ m
Activity Type (hp) # of Units Factor (%) Day Project Vear H.oursl slyear) (tonslyear)
UnitfYear NO, PMyy S0, co voc NO, PMqo S0, co voC PM,5 co, CH, N,0
g Sl 75 1 50 6 75 1 450 17496 | 2000 | 476 | 14424 [ 1714 | o000 | oo1 | 000 007 001 002 1106 000 0.00
Mechanical Treatments Loader
Chain Saw 54 4 80 6 75 1 1800 2268 167.11 2.40 5,032.03 | 1,060.94 0.01 0.08 0.00 2.52 053 0.01 510 0.00 0.00
fg;ddesrteer 75 1 25 5 25 i 125 2430 278 0.66 2005 238 0.01 0.00 0.00 0.01 0.00 0.01 1.54 000 0.00
RrestrinotiFife Chain Saw 54 3 40 5 25 i 250 1.57 1160 017 | 24945 | 7368 0.00 0.01 0.00 017 004 0.00 035 000 0.00
Pumps 25 2 95 5 25 1 250 17.32 127 60 1.84 3,842.30 | 81010 0.01 0.06 0.00 1.92 041 0.00 3.89 0.00 0.00
Dozer 100 1 15 6 20 1 120 18.66 213 0.51 1540 183 0.01 0.00 0.00 0.01 0.00 0.01 1.18 0.00 0.00
WidFire Chain Saw 54 20 60 6 20 1 2400 2268 167.11 240 5,032.03 | 1,060.94 0.01 0.08 0.00 252 053 0.01 510 0.00 0.00
Pumps 25 6 95 10 20 1 1200 295.50 3377 8.04 24377 28.94 0.15 0.02 0.00 0.12 0.01 0.02 18.68 0.00 0.00
Chain Saw 54 2 25 6 0 1 0 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
Resource Benefit
Pump 25 2 15 8 0 1 0 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
Total 0.29 0.27 0.01 7.34 1.53 0.07 46.91 0.00 0.00
Activity data source: BIFQ. Year 2008 emissions factors used (conservative)
Combustive Emission Estimations for Fire Management Ac es - Additional Equipment
X gallons gallons Emissions
Activity Equlpment & of of fue! tripsiyear | {cruising) (Ibslyear) (tonslyear)
Type LTOlyear | useditrip
{eruising)| year NO, PMyo S0, co voc NO, PMyo S0, co VOC PM,s co, CH, N,0
Prescribed Fire Aircraft 2 76 2 152 59.72 0.00 487 45.10 1240 0.03 0.00 0.00 002 0.01 0.00 11.818.69 132 0.44
Wild Fire Aircraft 50 2715 50 135750 14,292.33 0.00 128527 9,272.49 | 1.124.56 7.15 0.00 064 464 0.56 0.00 297,299.88 33.07 11.08
Total 14,352.05 0.00 129014 | 931758 | 1,136.96 | 7.18 0.00 0.65 4.66 0.57 0.00 | 309,118.57 | 34.39 11.52

‘Activity data source: BIFO, weighted average of Field personnel data survey response
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Fire Management Resource: Alternative C
ALTERNATIVE: Alternative C
Emission Factors for Road Traffic
Parameter PM, PM,
g P e k 1.8 0.18
E (IbAVMT, =l
( i (M/0.5)° a 1 1
d 0.5 05
[Eo = E (1 - P/365) | ¢ 0.2 0.2
Assumed
Function/Variable Description Value Reference
|E = size-specific emission factor (Ib/AVMT)
Eq = size-specific emission factor extrapolated for natural
mitigation (Ib/AVMT)
Billings Fleld Office, Dustin Crowe email dated August 16,
s = surface material silt content (%) 34.6 2010
Listed in the
S = mean vehicle speed (mph) table below
PM;s| 0.00036 |EPA AP-42 Section 13.2.2, Table 13 2 2-4
C = emission factor for 1980's vehicle fleet
exhaust, brake wear, and tire wear (Ib/AVMT) PMg| 0.00047 [EPA AP-42 Section 1322, Table 13.2.2-4
IM = surface material moisture content (%) 2.0 EPA AP-42 Section 13.2.2
Billings, MT Climate Summary from 1961-1990, Western
P = Number of days precip per year 96.3 Regional Climate Center
CE = emission control percent for watering unpaved roads b 50% Source: Billings Field Office.
" Source: EPA, AP-42 Volume |, Section 13.2.2 Unpaved Roads, Tablk 18.2.2-2, Nov. 2006
Y Fitzpatrick, M. 1990. User's Guide: e Controf Te fogles and Factors for Unpaved Road Fugtive Emissions, EPA/626/6-87/022. hitp//nepis.epa.gov/Exe/ZyPURL.cgl?Dockey=20008SFC.
Fugitive Dust 1s for C 1g Vehicles on Unpaved Roads
Total PMy, PM, 5
Round Trip #of
Activity Equipment Type :;ge::::;:; Distance Tﬁ:;lnl":':?edct Tr::::::ﬂe/ g:!::ct Projects/ \‘l\:t’:l‘::: Controlled Em. (tonslveEh’I:II:smn‘ ons Controlled Em. Eilssichy ToneT
miles Year F Ib/V! Factor (Ib/VMVI
( ) Miles actor (Ib/VMT) type) activity) actor (Ib/VMT) |(tons/vehicle type)| activity)
Mechanical Treatments [Support Truck 35 30 75 2,250 1 2250 1.66 1.76 0.16 0.18
Hand Work) 221 0.22
(Han ATV 20 20 38 760 1 760 1.18 0.45 0.12 0.04
Fire Truck 30 70 25 1,760 1 1760 1.45 1.27 0.14 0.13
Fuel Truck 30 70 25 1,760 1 1750 1.45 1.27 0.14 0.13
Prescribed Fires Water Truck 30 70 25 1,750 1 1750 1.45 1.27 5.48 0.14 0.13 0.66
Support Truck 35 70 25 1,760 1 1760 1.66 1.37 0.16 0.14
UTV/ATV 20 40 13 520 1 520 1.18 0.31 0.12 0.03
Fire Truck 30 70 20 1,400 1 1400 1.46 1.01 0.14 0.10
Fuel Truck 30 70 20 1,400 1 1400 1.45 1.01 0.14 0.10
Wild Fires Water Truck 30 70 20 1,400 1 1400 1.46 1.01 4.19 0.14 0.10 042
Support Truck 35 70 20 1,400 1 1400 1.56 1.09 0.16 0.11
UTV/ATV 20 20 5 100 1 100 1.18 0.06 0.12 0.01
Coal Seam Fires Support Truck 30 70 2 140 1 140 146 0.10 0.10 0.14 0.01 0.01
Total 11.98 1.20

Source of activity data: BIFO. Activities were determined on an annual rather than a project basis.
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Fire Management Resource - Alternative C
ALTERNATIVE: Alternative C
E 1 Factors for C ing Vehicl
Emission Factors (gm/mile)
Project Year NO, | PMw | PMys | SO2 | CcO | voc | CO, | CH, N,O"
2008
LDDT 2.31 | o111 [ o009 [ o001 | 6.25 | 275 | 409.5 | 0.002 0.053
HDDV 2.72 | 028 | 023 | o001 | 1,72 [ 035 | 791.8 | 0.04 0.04
Source: MOBILES.2.03
1. N20 factor source: 2009 AP| O&G GHG Methodologies Compendium, Tables 4-13 and 4-17. 130,500 Btu/gallon, 2545 Btuhp-hr.
Emission Factors for Off-Road ATV
Vehicle Emi 1 Factors (gm/mile)
Type NO, | PMy, | PMys [ SO2 | [e]e] | voc | CO, | CH, N,O'
2-Stroke ATV 0.25 | 186 [ 171 ] 003 | 47.81 | 4872 | 14015 | 042 0.003
Source: EPANONROADS 2008a
1. N20 factor source: 2009 AP| O&G GHG Methodologies Compendium, Tables 4-13 and 4-17.
Combustive Emission Estimations for Commuting Vehicles on Unpaved and Paved Roads
#of Emissions
Round Trip Round Vehicle Miles # of Total Annual
Activity Equipment Type® Class Distance Tri Traveled Projects/ | Vehicle Miles (tonslyear)
3 rips per 2
(miles) 3 /Project Year Traveled/ Year
Project NO, PMio PM; 5 SO, co voc co, CH, NO
Mechanical Treatments |Support Truck HDDV 150 75 11,250 1 11,250 0.03 0.00 0.00 0.00 0.02 0.00 9.82 0.00 0.00
(Hand Work) ATV R12S 20 38 760 1 760 0.00 0.00 0.00 0.00 0.04 0.04 0.12 0.00 0.00
Fire Truck HDDV 190 25 4,750 1 4,750 0.01 0.00 0.00 0.00 0.01 0.00 4.15 0.00 0.00
Fuel Truck HDDV 190 25 4,750 1 4,750 0.01 0.00 0.00 0.00 0.01 0.00 4.15 0.00 0.00
Prescribed Fires Water Truck HDDV 190 25 4,750 1 4,750 0.01 0.00 0.00 0.00 0.01 0.00 4.15 0.00 0.00
Support Truck HDDV 190 25 1750 1 1,750 0.01 0.00 0.00 0.00 0.00 0.00 1.53 0.00 0.00
UTV /ATV R12S 40 13 520 1 520 0.00 0.00 0.00 0.00 0.03 0.03 0.08 0.00 0.00
Fire Truck HDDV 190 20 1400 1 1,400 0.00 0.00 0.00 0.00 0.00 0.00 1.22 0.00 0.00
Fuel Truck HDDV 190 20 1400 1 1,400 0.00 0.00 0.00 0.00 0.00 0.00 1.22 0.00 0.00
Wild Fires \Water Truck HDDV 190 20 1400 1 1,400 0.00 0.00 0.00 0.00 0.00 0.00 1.22 0.00 0.00
Support Truck HDDV 190 20 1400 1 1,400 0.00 0.00 0.00 0.00 0.00 0.00 1.22 0.00 0.00
UTV / ATV R12S 20 5 100 1 100 0.00 0.00 0.00 0.00 0.01 0.01 0.02 0.00 0.00
Coal Seam Fires Support Truck HDDV 190 2 380 1 380 0.00 0.00 0.00 0.00 0.00 0.00 0.33 0.00 0.00
Total 0.10 0.01 0.01 0.00 0.14 0.09 29.22 0.00 0.00
Activity data source: BiFO. Year 2008 emissions factors used (conservative). Activities were estimated based on an annual, rather than a project, basis.
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Fire Management Resource - Alternative D
Fire Management and Ecology Alternative D
Total Annual Emissi from Fire Management Projects - Alternative D
Annual Emissions (Tons)
COz¢q
PM,o PM, s NO, SO, co vocC HAPs * CO, CH, N,O co2,, metric
Activity Tonnes
Fugitive Dust and Smoke 374 .45 313.19 101.19 27.74 3,623.60 184.80 18.48 0.00 191.93 27.81 12,650.64 11,479.71
Heavy Equipment Exhaust 0.19 0.23 7.4 065 9.95 1.67 017 309,155.62 34.39 11.52 313,450.34 284,437.69
ICommuting Vehicles - Fugitive Dust 8.76 0.88 - - - - - - — — — -
[Commuting Vehicles - Vehicle Exhaust 0.01 0.01 0.06 0.00 0.08 0.05 0.01 18.96 0.00 0.00 19.32 17.53
Total 3834 3143 108.7 284 3,633.6 186.5 18.7 309,174.6 226.3 39.3 326,120.3 295,934.9
Emissions Without Wildfire Smoke 171:2 128.9 48.4 11.9 1,475.7 76.5 18.7 309,060.3 209.8 39.3 326,120.3 295,934.9
% of Emissions From Wildfire Smoke 55% 59% 55% 58% 59% 59% 0% 0% 7% 0% 0% 0%

*HAPs = Hazardous Air Pollutants; assumed = VOCs * 0.1
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Fire Management Resource - Alternative D

ALTERNATIVE: Alternative D
Fugitive Dust from Heavy Construction Operations

INPUTS & A SSUMPTIONS
Description Value Source Notes
Control Efficiency (C) of watering 0.5 a
Tons TSP/acre-
TSP Emission Factor 12 b manth
Conversion factor for TSP to PM 4 0.26 c Percentage of TSP
Conversion factor for PM 4o to PM,.s 01 d Percentage of PM 40

2 Fitzpatrick, M. 1990. User's Guide: Emission Corirol Technoiogies and Emission Factors for Unpaved Road FLgitive Emissions , EPA/625/5-87/022.  http:/inepis.epa.gov/Exe/ZyPURL cgi?Dockey=200085FC

YEPA, AP-42, Volume |, Section 13.2.3 Heavy Construction Operations, Jan. 1995 (Erata Feb. 2010)
© EPA, AP-42, Volume |, Section 13.2.4 Aggregate Handiing and Storage Piles, Nov. 2006

9 Midwest Research Institute. 2006. Background Document for Revisions to Fine Fraction Ratios Used for AP-42 Fugitive Dust Emission Factors , Report prepared for the Western Govemnaors' Association, Western Regional

Air Partnership (WRAP), MRI Project No. 110397, November 1, 2006.

Fugitive Dust Emission Estim ations for Fire Management - ical T (Hand Work) and Prescribed Fire
P — Emissions
verage Annua
Area of Activity & Type of Treatment Disturbad Hofays Lo (tonslyear)
il CompletefYear” . -

PM;qo PM; 5
WMechanical Treatments (Hand Work) 540 T 070 007
Prescribed Fire 7630 i 212 021
WiTd Fire 2400 T 512 031
Resource Benefit 5203 T ERE 067
Coal Seam Fire Negl T 000 0.00
Total 14.12 1.41

2 Source: BIFO
® Assume land area disturbed once, therefore input one day to complete for calculation purposes
° Assume only 25% of treated acreage is disturbed by heavy equipment

Emission Factor™
(tonstacre burned)

Ac P, T PV, . T NO, T S0, I co T voc cor CH, T N0
Prescribed and Wid Fire EHEE] 1 Tovr 1 D025 | G007 T EREEE] T G046 GRZE] | EE]
# Derived from From: Westem Governor's Association/western Regional Air Partnership 2002 Fire Emission Irventory For the WRAP Region - Phase |l July 22, 2005
® No emission factor for CO; as emissions from fire are considered part of the carbon cycle
Smoke Emissions from Fire - All Project Years

et PM,, PM, 5 NO, co voc N0 *

SO; (tonsiyear] CO, (tonslyear) | CH, (tonsiyear) 2
Arezoractvit; S Tvpwor Treatment. | -AnnualiAcraage (tonslyear) (tonsiyear) (tonsiyear) 2 ( voa) [ eonstyean) (tonsiyear) ztonislyear) ftonsiyean) | onervain
Prescribed Fire 630 13410 12504 40093 1122 465 62 7475 000 7763 11247
Wild Fire 2400 21217 18543 60.26 16.52 2157.97 11006 0.00 114 .30 16 .56
Total 356.27 311.37 101.19 27.74 3623.60 184.80 0.00 191.93 27 .81
*Based on average fuel loading for Region 20 Rocky Mountain = 30 tons/acre from AP-42 Table 13.1-1
Wind Erosion Associated with Land Disturbance
Days with Wind Total Months to Total
Land Area Speed Greater Than | Suspended | Disturb Total | Suspended Emission
Activity Disturbed Silt Content 5.4 mis Particulate Area Particulate | Control Percent| PM,, Emissions | PM, s Emissions
(acrefyear) (%) (%) (Iosfacre/month) (months) (Ibstyear) (%) (tonsiyear) (tonstyear)
Total Land Disturbance 10,863 34 6 30 89 573 0.033 3247073 0 4.06 0.41

* Account for wind blown dust occuring one time (day) for the disturbed land area (includes disturbed roacways), therefore input one day for calculation pumposes
* "Control of Fugitive Dust Sources" EPA-450/3-95-008 (EPA 1998). TSP (Ib/acre/morth) = 1.7 x (3/1.5) x ([365-p}/235) X (ff15), where:
P = number of days with > 0.001 in precipitation
f = percent of time wind speed exceeds 5.4 (m/s) [equivalent to 12 mph] = 30.0% derived from Soda Springs Mountain, Montana surface metearology 2004-2010 dataset
* AP-42 (EPA 2006), Section 13.2.2 "Unpaved Roads", Background Documert. Assuming that PM 10 accounts for 25% of TSP. Daily and hourly emissions based on 30.4-day month
= Assuming that PMz s accourts for 10% of Py based on "Analysis of the Fine Fraction of PM in Fugitive Dust," Midwest Research Institute (MRI) Report 110397 (2006
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Fire Management Resource - Alternative D

ALTERNATIVE: Alternative D
Exhaust Emission Factors for Diesel-Powered Off-Road Construction Equipment

Project Year/Hp Category Emlssw\f}g[a:ctors (gll:;’lpz-?r)

NOx PMyq SO, co CO, CH, N,O
Year 2008
100 to 175 495 0.38 0.12 1.85 044 0.37 540.3 0.007 0.0061
175 to 300 437 0.29 0.1 1.46 0.36 0.28 506.7 0.006 0.0061

Source: EPA NONROADS 2008a
1. N20 factor source; 2009 API O&G GHG Methodologies Compendium, Tables 4-13 and 4-17. 130,500 Btu/gallon, 2545 Btu/hp-hr

Emission Factors for Logging Equipment

Emission Factors (g/hp-hr)

Year 2008 NOX PMao SO, co VOC PMys co, CH, N0
(Chainsaw 6-11 Hp 1.32 9.75 0.14 293.54 61.89 897 686.00 054 0.0043
[Feller/Bunch/Skidder 75-100 Hp 470 054 013 388 046 052 504 76 001 0.0061

Source: EPA NONROADS 2008a
1. N20 factor source; 2009 AP| O&G GHG Methodologies Compendium, Tables 4-13 and 4-17. 130,500 Btu/gallon, 2545 Btu/hp-hr

Emission Factors for Additional Equipment
Emission Factors gmiLTO
NOx | PMy | SO, | co voc PMs | CO, | CHe | NO
ircrat Landing/Take-Off Cycle (LTO) | 1020000 | 000 | soooo | sio000 | 260000 [ o000 | 268000000 | 30000 | 100.00
Emission Factors gmigallon fuel
NOx | PMy | SO, | CO VOC PMys | CO, [ CH | NO
Aircraft (cruise) 4400 | o000 [ 400 | 2800 | 280 | o000 [ 1260000 | o000 | 040
Source: IPCC Guidelines on National Greenhouse Gas Inventories. Reference Manual, page 1.98, Table 2, Domestic Average Fleet and Cruise. Jet fuel A density ~ 8lbs/gallon

Combustive Emission Estimations for Fire Management Activities

Total Emissions
- Equipment | Capacity .| Avg. Load | # of Hrs/ | # of Days/ | # of Projects/
Activity Type (hp) #of Units| o0 ) Day Project Year H.oursl Ibstyear) (tonslyear)
UnitfYear NO, PMqo S0, co voc NO, PMyo S0, co voc PM,s co, CH, N,0
[P Sl 75 1 50 6 40 1 240 9331 10.66 254 76.98 914 0.05 001 0.00 0.04 000 0.01 590 000 0.00
Mechanical Treatments Loader
Chain Saw 54 4 80 6 40 1 960 12.10 89.13 1.28 268375 | 56584 0.01 0.04 0.00 1.34 028 0.05 272 0.00 0.00
Egladdieer 75 1 25 5 15 1 75 1458 1.67 0.40 1203 143 0.01 0.00 0.00 0.01 0.00 0.00 0.92 0.00 0.00
RUSECHOB Elre Chain Saw 54 2 40 5 15 1 150 094 6.96 010 [ 20967 | 4421 0.00 0.00 0.00 0.10 002 0.01 021 000 0.00
Pumps 25 2 95 5 15 1 150 10.39 76.56 1.10 2,305.38 | 486.06 0.01 0.04 0.00 1.15 0.24 0.00 234 0.00 0.00
Dozer 100 il 15 6 20 il 120 18.66 213 0.51 1540 183 0.01 0.00 0.00 0.01 0.00 0.00 1.18 0.00 0.00
WildiFire Chain Saw 54 20 60 6 20 1 2400 2268 16711 2.40 5,032.03 | 1,060.94 0.01 0.08 0.00 252 053 0.13 5.10 0.00 0.00
Pumps 25 6 95 10 20 1 1200 295.50 3377 8.04 24377 28.94 0.15 0.02 0.00 0.12 001 0.02 18.68 0.00 0.00
Chain Saw 54 2 25 6 0 1 0 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
Resource Benefit
Pumps 25 2 105 8 0 1 0 0.00 0.00 0.00 0.00 000 0.00 0.00 0.00 0.00 000 0.00 0.00 000 0.00
Tofal 0.23 0.19 0.01 5.29 1.10 0.23 37.05 0.00 0.00
Activity data source: BiFO. Year 2008 emissions factors used (conservative).
Combustive Emission Estimations for Fire Management Activities - Additional Equipment
gallons gallons Emissions
- Equipment # of of fuel i rag b T
Activity Type LTOlyear| useditrip tripsiyear | (cruising)/ (Ibsiyear) (tonslyear)
cruisin year NO, PMyo S0, co voc NO, PMyg S0, co voc PM,s co, CH,; N,0
Prescribed Fire Aircraft 2 76 2 152 59.72 0.00 487 45.10 1240 0.03 0.00 0.00 002 0.01 0.00 1181869 132 0.44
Wild Fire Aircraft 50 2715 50 135750 | 14,292.33 0.00 1.285.27 9,27249 | 1.124.56 7.15 0.00 064 464 0.56 000 297,299 88 33.07 11.08
Total 14,352.05 0.00 129014 | 931758 | 1.136.96 | 7.18 0.00 0.65 4.66 0.57 0.00 | 309,118.57 | 34.39 11.52

ACtvity data source: BIFO, weighted average of Field persannel data survey response
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ALTERNATIVE: Alternative D
Emission Factors for Road Traffic
Parameter PN, PN, 5
_ k (s/12)°(5/30)° _C k 18 0.18
ElloiyMT) (M/0.5)° a 1 1
d 0.5 05
E..= E (1 - P/365) | c 0.2 02
Assumed
Function/Variable Description Value Reference
E = size-specific emission factor (Ib/AVMT)
E.x = size-specific emission factor extrapolated for natural
mitigation (IbA/MT)
Billings Field Office, Dustin Crowe email dated August 16,
s = surface material silt content (%) 34.6 2010
Listed in the
S = mean vehicle speed (mph) table below
PM,s| 0.00036 |EPA AP-42 Section 12.2.2, Table 13.2.2-4
C = emission factor for 1980's vehicle fleet
exhaust, brake wear, and tire wear (Ib/A/MT) PM;g| 0.00047 |EPA AP-42 Section 13.2.2, Table 13.2.2-4
M = surface material moisture content (%) 2.0 EPA AP-42 Section 13.2.2
Billings, MT Climate Summary from 1961-1990, Western
P = Number of days precip per year 96.3 Regional Climate Center.
CE = emission control percent for watering unpaved roads ” 50% Source: Billings Field Office.
? Source: EPA, AP-42 Volume I, Section 13.2.2 Unpaved Roads, Tabk 13.2.2-2, Nov. 2006
" Fitzpatrick, M. 1990. User’s Guide: Emission Control T jes and Emission Factors for Unpaved Road Fugkive Emissions, EPA/625/5-87/022. http//nepis.epa.gov/Exe/ZyPURL .cgi?Dockey=20008SFC.
Fugitive Dust Emission Estimations for Commuting Vehicles on Unpaved Roads
PM PM.
Avg. Vehicle |ROUNATIIR| 4t pound |  Vehicle Miles #0f A.Ir-::ltzlal N Emissions - Emissions
Activity Equipment Type | 0 /o E)(:]itlla:sc)e rripasHrafact] ravaisdiErol 6t Pr:;{l::r‘s’ Vehicle ::;:)’:’::g;’vﬁn’% {onsivehicie {ons! f:ﬁgf::ﬁfvin'% ansleal {tons/
Miles type) activity) (tons/vehicle type)l ity
Mechanical Treatments |Support Truck 35 30 40 1,200 1 1200 1.56 0.94 {47 0.16 0.09 012
(Hand Work) ATV 20 20 20 400 1 400 1.18 0.24 ’ 012 0.02 ’
Fire Truck 30 70 15 1,050 1 1050 145 0.76 0.14 0.08
Fuel Truck 30 70 15 1,050 1 1050 1.45 0.76 0.14 0.08
Prescribed Fires Woater Truck 30 70 15 1,050 1 1050 1.45 0.76 3.29 0.14 0.08 0.33
Support Truck 35 70 15 1,050 1 1050 1.56 0.82 0.16 0.08
UTV/IATV 20 40 8 320 1 320 1.18 0.19 0.12 0.02
Fire Truck 30 70 20 1,400 1 1400 1.45 1.01 0.14 0.10
Fuel Truck 30 70 20 1,400 1 1400 1.45 1.01 0.14 0.10
Wild Fires Water Truck 30 70 20 1,400 1 1400 1.45 1.01 4.19 0.14 0.10 042
Support Truck 35 70 20 1,400 1 1400 1.56 1.09 0.16 0.11
UTV/ATV 20 20 5 100 1 100 1.18 0.06 0.12 0.01
Coal Seam Fires Support Truck 30 70 2 140 1 140 145 0.10 0.10 0.14 0.01 0.01
Total 8.76 0.88

Source of activity data: BiFO. Activities were determined on an annual rather than a project basis.
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ALTERNATIVE: Alternative D
Emission Factors for Commuting Vehicles
Emission Factors (gm/mile)
Project Year NO, | PMy | PMy; | SO2 | Cco | voc | CO, [ CH [ NO
2008
LDDT 2.31 0.11 0.09 0.01 6.25 2.75 4095 0.002 0.053
HDDV 272 0.28 0.23 0.01 1.72 0.35 791.8 0.04 0.04
Source: MOBILES.2.03
1. N20 factor source: 2009 AP| O&G GHG Methodologies Compendium, Tables 4-13 and 4-17. 130,500 Btu/gallon, 2545 Btuthp-hr.
Emission Factors for Off-Road ATV
Vehicle Emission Factors (gm/mile)
Type NO, PMy, PM, 5 502 Cco VvOoC CO, CH, N,O'
2-Stroke ATV 0.25 1.86 1.71 0.03 47.81 4872 140.15 0.42 0.003
Source: EPA NONROADS 2008a
1. N20 factor source: 2009 AP| O&G GHG Methodologies Compendium, Tables 4-13 and 4-17.
Combustive Emission Estimations for Commuting Vehicles on Unpaved and Paved Roads
#of Emissions
Round Trip Round Vehicle Miles #of Total Annual
Activity Equipment Type® Class | Distance - Traveled | Projects/ | Vehicle Miles (tons/year)
) rips per .
(miles) Project {Project Year | Traveled/ Year
NO, PMyo PM, 5 SO, co voc Co, CH, N0
Mechanical Treatments |Support Truck HDDV 150 40 6,000 1 6,000 0.02 0.00 0.00 0.00 0.01 0.00 5.24 0.00 0.00
(Hand Work) ATV R12S 20 20 400 1 400 0.00 0.00 0.00 000 0.02 0.02 0.06 0.00 0.00
Fire Truck HDDV 190 15 2,850 1 2,850 0.01 0.00 0.00 0.00 0.01 0.00 2.49 0.00 0.00
Fuel Truck HDDV 190 15 2,850 1 2,850 0.01 0.00 0.00 0.00 0.01 0.00 2.49 0.00 0.00
Prescribed Fires Water Truck HDDV 190 15 2,850 1 2,850 0.01 0.00 0.00 0.00 0.01 0.00 2.49 0.00 0.00
Support Truck HDDV 190 15 1050 1 1,050 0.00 0.00 0.00 0.00 0.00 0.00 0.92 0.00 0.00
UTV /ATV R12S 40 8 320 1 320 0.00 0.00 0.00 0.00 0.02 0.02 0.05 0.00 0.00
Fire Truck HDDV 190 20 1400 1 1,400 0.00 0.00 0.00 0.00 0.00 0.00 1.22 0.00 0.00
Fuel Truck HDDV 190 20 1400 1 1,400 0.00 0.00 0.00 0.00 0.00 0.00 1.22 0.00 0.00
Wild Fires Water Truck HDDV 190 20 1400 1 1,400 0.00 0.00 0.00 0.00 0.00 0.00 1.22 0.00 0.00
Support Truck HDDV 190 20 1400 1 1,400 0.00 0.00 0.00 0.00 0.00 0.00 1.22 0.00 0.00
UTV /ATV R12S 20 5 100 1 100 0.00 0.00 0.00 0.00 0.01 0.01 0.02 0.00 0.00
Coal Seam Fires Support Truck HDDV 190 2 380 1 380 0.00 0.00 0.00 0.00 0.00 0.00 0.33 0.00 0.00
Total 0.06 0.01 0.01 0.00 0.08 0.05 18.96 0.00 0.00

Activity data source: BiFO. Year 2008 emissions factors used (conservative). Activities were estimated based on an annual, rather than a project, basis.
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Forest Products Alternative A
Total Annual Emissions from Forest and Woodlands Projects - Alternative A
Annual Emissions (Tons
co2 co2,,
PM,, PM, 5 NO, SO, co voc HAPs® co, CH, N0 ton:‘ metric
Activity tons
Heavy Equipment - Fugitive Dust 1.86 0.19 - - - --- - - - - - -
Heavy Equipment - Vehicle Exhaust 0.06 0.06 0.74 0.02 0.52 0.08 0.01 86.70 0.00 0.00 87.01 78.96
Sub-total: Heavy Equipment] 1.92 0.24 0.74 0.02 0.52 0.08 0.01 86.70 0.00 0.00 87.01 78.96
Commuting Vehicles - Fugitive Dust 0.95 0.10 —— --- ——— --- --- -—- —— —— --- ———
Commuting Vehicles - Vehicle Exhaust 0.00 0.00 0.03 0.00 0.03 0.01 0.00 .37 0.00 0.00 1:53 6.83
Sub-total: Commuting Vehicles] 0.95 0.10 0.03 0.00 0.03 0.01 0.00 7.37 0.00 0.00 7.53 6.83
Total I 2.87 0.34 0.76 0.02 0.55 0.09 0.01 94.07 0.001 0.001 94.54 85.79
“HAPs = Hazardous Air Pollutants (HAPs), which are assumed to account for 10 percent of VOC emissions.
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ALTERNATIVE: Alternative A
Fugitive Dust from Heavy Construction Operations
INPUTS & ASSUMPTIONS
Description Value Source Notes
Control Efficiency (C) of watering” 0 a
PM,, Emission Factor 0.11 b Tons PM,¢/acre-month
Conversion factor for PM,, to PM, 4 0.1 c Percentage of PM,,
? The PM,, emission factor shown below includes 50% control based on watering.
" WRAP Fugitive Dust Handbook, September 2006.
Regional Air Parthership (WRAP), MRI Project No. 110397, November 1, 2006.
Fugitive Dust Emission Estimations for Forest Products - All Project Years
Pa- & Emissions
Total Total Disturbed | # of Days to
tons/year,
Forest Harvesting Disturbed Acres Complete/ { ]
Acres/Year (20 years) Project' PM,, PM,
Forest/Woodland Forest Products 42 840 12 1.85 0.18
Total 1.85 0.18
1. Land surface disturbed one time, so assume one day of disturbance for each acre.
Wind Erosion Associated with Land Disturbance
Days with Total Months to Total Emission
Land Area Silt Days with Wind Speed |Precipitation| Suspended Disturb Suspended | Control PM,, PM, ¢
Activity Disturbed Content Greater Than 5.4 m/s >0.001 Inch Particulate Total Area | Particulate | Percent |[Emissions|Emissions
(acrelyear) (%) (%) (number) | (Ibsfacre/month) | (months) (Ibs/year) (%) (tons/year) | (tons/year)

* Account for wind blown dust occuring one time (day) for the disturbed land area (includes disturbed road ways), therefore input one day for calculation purposes.
* "Control of Fugitive Dust Sources" EPA-450/3-98-008 (EPA 1998). TSP (Ib/acre/month) = 1.7 x (s/1.5) x ([365-p]/235) x (f/15), where:
p = number of days with > 0.001 in precipitation
f = percent of time wind speed exceeds 5.4 (m/s) [equivalent to 12 mph] = 30.0% derived from Soda Springs Mountain, Montana surface meteorology 2004-2010 dataset.
* AP-42 (EPA 2006), Section 13.2.2 "Unpaved Roads", Background Document. Assuming that PM10 accounts for 25% of TSP. Daily and hourly emissions based on 30.4-day month.
* Assuming that PM, 5 accounts for 10% of PM,, based on "Analysis of the Fine Fraction of PM in Fugitive Dust," Midwest Research Institute (MRI) Report 110397 (2005).
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ALTERNATIVE: Alternative A
|Emission Factors for Logging
Factors {g/hp-hr)
Year 2008 NOx PMyg S0, co voc PMs Cco, CH, NZO1
Chainsaw 6-11 Hp 1.32 9.75 0.14 293.54 61.89 8.97 686.00 0.54 0.0043
Feller/Bunch/Skidder 75-10( 4.70 0.54 0.13 3.88 046 0.52 594.76 0.01 0.0061
Log Equipp 300 Hp 4.39 0.25 0.12 1.76 0.22 0.24 536.15 0.003 0.0061
1. N20 factor source: 2009 APl 0&G GHG Methodologies Compendium, Tables 4-13 and 4-17. 130,500 Btu/gallon, 2545 Btu/p-hr.
Combustive Emission Estimations for Forest and Woodland Activities - All Years
I | #of Total
Activity Equipment | Capacity | # (_)f Avg. Load Hours/ #of I?aysl Ho!nsl (Ibslyear/activity) {tons/year)
Type (hp) Units | Factor (%) Project Project/
Day Yo NO, PMy | SO, [ co | wvoc NO, PMy S0, co voc PMy5 co, CH, N0
Skidder 205 1 70 8 12 96 142.83 16.32 3.89 117.83 13.99 7.1E-02 8.2E-03 1.9E-03 5.9E-02 7.0E-03 7.9E-03 9.0E+00 1.1E-04 9.2E-05
Log Truck 450 1 60 10 12 120 335.93 17.59 8.24 125.81 15.95 1.7E-01 8.8E-03 4.1E-03 6.3E-02 8.0E-03 8.5E-03 1.9E+01 1.2E-04 2.2E-04
Chainsaw 6 1 80 8 12 96 4.78 9.90 0.14 298.19 62.87 24E-03 5.0E-03 7.1E-05 1.5E-01 3.1E-02 4.6E-03 3.5E-01 2.7E-04 2.2E-06
:‘:;Zi’g’;’“d'a"d Forest  Jeeler Buncher | 300 1 100 8 12 9% 20861 | 3413 | 812 | 24633 | 2025 | 1sE01 | 17602 | 44803 | 12801 | 15E02 | 17602 | 19E+01 | 22604 | 19604
Loader 200 1 80 10 12 120 199.07 1042 4.88 74.55 945 1.0E-01 5.2E-03 24E-03 3.7E-02 | 4.7E-03 5.1E-03 1.1E+01 7.2E-05 1.3E-04
Dozer 200 1 90 8 12 96 179.16 9.38 4.39 67.10 8.51 9.0E-02 4.7E-03 2.2E-03 34E-02 | 4.3E-03 4.5E-03 1.0E+01 6.5E-05 1.2E-04
Delimber 250 1 100 10 12 120 311.05 16.28 763 116.49 14.77 1.6E-01 8.1E-03 3.8E-03 5.8E-02 74E-03 7.9€-03 1.8E+01 1.1E-04 2.0E-04
Total 14E-01 5.7E02 | 1.0E02 | 5.2E01 | 7.7E-02 | 5.5E0Z | 8.7E+01 | 9.7E-04 | 9.5E-04

Source of activity data: Billings Field Office
Assume 2008 emission factors for all years; this isa conservative estimate
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ALTERNATIVE: Alternative A
Emission Factors for Publicly Accessible Unpaved Roads’
Parameter PM,, PM, 5
. L k (s/12)°(SRO¥ _C k 18 0.18
E (bAVMT) = s
e (M05F a 1 1
d 05 05
E...= E(1-P/365) | c 0.2 02
Assumed
Function/Variable Description Value Reference
E = size-specific emission factor (IbAVMT)
[E-: = SIZe-Speciiic emIiSSIon Tactor exuapolated for nawral
mitigation (Ib/VMT)
Billings Field Office, Dustin Crowe email dated August 16,
S = surface r ial silt content (%) 346 2010.
S = mean vehicle speed (mph)
PM,;| 000036 |EPAAP-42Section 13.2.2, Table 13224
C = emission factor for 1980's vehicle fleet
exhaust, brake wear, and fire wear {IbAVMT) PM,, 0.00047 EPA AP-42 Section 13.2.2, Table 13.2.24
M = surface material moisture content (%) 20 EPA AP-42 Section 13.2.2
Billings, MT Climate Summary from 1961-1390, Westem
P = Number of days precip per year 96.3 Regional Climate Cener.
CE = control percent for applying dust suppressant to unpaved ro 50%
¢ Source: EPA, AP-42 Volume I, Section 13.2.2 Unpaved Roads, Table 13.2.2-2, Nov. 2006
° Fitzpatrick, M. 1990. User’s Guide: Emission Cortrol Technologies and Emission Factors for Unpaved Road Fugtive Emissions EPAS25/5-87/022.  http:/inepis.epa.goviExe/lZyPURL cgi?Dockey=20008SFC.
Fugitive Dust Emission Estimations for Commuting Vehicles on Unpaved Roads - All Project Years
: PM PM.
. Round Trip . y #of i 2
— . Avg. Vehicle s #of Round Vehicle Miles < Total Annual [Controlled Em. Emissions Controlled Emissions
Sty Enpapmant Type Speed (mph) D('r:t;;:)e Trips/Project |Traveled/ Project Pm]: :rtSN Vehicle Miles Factor (tons/ vehicle| (tons/ Em. Factor | (tons/ vehicle (tons/
(Ib/VMT) type) activity) {Ib/VMT) type) activity)
Support Truck 25 30 12 360 1 360 1.32 024 0.13 0.02
Forest/Woodland = =
Forest Products Log Truck 25 30 24 720 1 720 132 048 095 0.13 0.05 0.10
Pick-up Truck 25 30 12 360 1 360 132 024 0.13 0.02
Total 0.85 0.10

Source of activity data: Billings Field Office.
Assume application of water ~ 50% emissions control.
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ALTERNATIVE: Alternative A
[Emission Factors for Vehicles
Factors (gm/mile)
Project Year NO, [ PMg | PMys [ so2 co voc | co, [ CH [ NoO
2008
LDDT 231 | o1 | o003 | o001 | 625 | 275 | 4095 | 0002 | 0053
HDDV 272 | o2 | 023 | o001t | 172 | 035 | 7918 | 004 0.04
Source: Moblie 6.2.03
1. N20 factor source: 2009 API O&G GHG Methodologies Compendium, Tables 4-13 and 4-17. 130,500 Btu/gallon, 2545 Biu/hp-hr.
Factors for Off-Road ATV
Vehicle Emission Factors (gm/mile}
Type | No, | PMy | PMs SO, co | woc co, | CH, NO'
2-Stroke ATV [ 025 | 18 | 171 | 003 | 4781 | 4872 | 14015 [ o042 0.003
Source: EPANONROADS 20082
1. N20 factor source: 2009 API O&G GHG Methodologies Compendium, Tables 4-13 and 4-17.
C for Vehicles on Unpaved and Paved Roads - All Project Years
okl Ao Emissions
s S nu:
» ) Ro_undTnp #of Bound Vehicle Miles #'of Vehicle Miles {tonsivenicle type] {tons )
Activity Equipment Type" Class Distance Trips/ Traveled/ Projects/ Traveled/ year
{miles} Project Project Year 25
Activity NO, PM,y, PM,5 S0, co voc NO, | PMy | PMy | SO, | co | voc co, CH, N,O
Support Truck HDDV 200 12 2400 1 2400 0.01 0.00 0.00 0.00 0.00 0.00 209 0.00 0.00
;=orest Producls Log Truck HDDV 200 24 4,800 1 4,800 0.01 0.00 0.00 0.00 0.01 0.00 0.03 0.00 0.00 0.00 003 | 001 413 0.00 0.00
Pick-up Truck LDDT 200 12 2,400 1 2400 0.01 0.00 0.00 0.00 0.02 0.01 1.08 0.00 0.00
Total 0.03 0.00 0.00 0.00 0.03 0.01 0.03 | 0.00 | 0.00 [ 0.00 | 0.03 | 0.01 7.37 0.0003 0.0005
ity data: Billings Field Office
re diesel-powered, & (TVs, which are gasol
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Forest Products Alternative B
Total Annual Emissions from Forest and Woodlands Projects - Alternative B
Annual Emissions (Tons
co2 Cco2,,
PM;o PM,5 NO, SO, co voc HAPs® co, CH, N,O | metric
- tons
Activity tons
Heavy Equipment - Fugitive Dust 4.69 0.47 - - - - - - - - - -
Heavy Equipment - Vehicle Exhaust 0.09 0.09 il 0.03 0.83 0.12 0.01 137.27 0.00 0.00 137.77 125.02
Sub-total: Heavy Equipment] 4.78 0.56 1.11 0.03 0.83 0.12 0.01 137.27 0.00 0.00 137.77 125.02
Commuting Vehicles - Fugitive Dust 1.51 0.15 - - - - - - - - - -
Commuting Vehicles - Vehicle Exhaust 0.00 0.00 0.04 0.00 0.05 0.02 0.00 11.67 0.00 0.00 11.92 10.81
Sub-total: Commuting Vehicles] 1.51 0.15 0.04 0.00 0.05 0.02 0.00 11.67 0.00 0.00 11.92 10.81
Total I 6.29 0.71 1.15 0.03 0.88 0.14 0.01 148.94 0.002 0.002 149.69 135.83

“HAPs = Hazardous Air Pollutants (HAPs), which are assumed to account for 10 percent of VOC emissions.
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ALTERNATIVE: Alternative B
Fugitive Dust from Heavy Construction Operations
INPUTS & ASSUMPTIONS
Description Value Source Notes
Control Efficiency (C) of watering’ 0 a
PM,, Emission Factor 0.11 b Tons PM,¢/acre-month
Conversion factor for PM,, to PM, 4 0.1 c Percentage of PM,,
“The PM,, emission factor shown below includes 50% control based on watering.
" WRAP Fugitive Dust Handbook, September 2006.
Regional Air Partnership (WRAP), MRI Project No. 110397, November 1, 2006.
Fugitive Dust Emission Estimations for Forest Products - All Project Years
PR, Emissions
Total Total Disturbed |# of Days to
tons/
Forest Harvesting Disturbed Acres Complete/ Ll )
Acres/Year (20 years) Project' PM,, PM, ¢
Forest/Woodland Forest Products 67 1,340 19 4.67 0.47
Total 4.67 0.47
1. Land surface disturbed one time, so assume one day of disturbance for each acre.
Wind Erosion Associated with Land Disturbance
Days with Total Months to Total Emission

Land Area Silt Days with Wind Speed |Precipitation| Suspended Disturb Suspended | Control PM,, PM, ¢

Disturbed Content Greater Than 5.4 m/s >0.001 Inch Particulate Total Area | Particulate | Percent |Emissions|Emissions

(acre/year) (%) (%) (number) (Ibs/acre/month) | (months) (Ibs/year) (%) (tonsl/year) | (tons/year)

Total Land Disturbance 67.0 34.6 30 96.3 89.673 0.033 200.27 0 0.03 0.00

* Account for wind blown dust occuring one time (day) for the disturbed land area (includes disturbed road ways), therefore input one day for calculation purposes.
* "Control of Fugitive Dust Sources" EPA-450/3-98-008 (EPA 1998). TSP (Ib/acre/month) = 1.7 x (s/1.5) x ([365-p)/235) x (f/15), where:
p = humber of days with > 0.001 in precipitation
f = percent of time wind speed exceeds 5.4 (m/s) [equivalent to 12 mph] = 30.0% derived from Soda Springs Mountain, Montana surface meteorology 2004-2010 dataset.

* AP-42 (EPA 2006), Section 13.2.2 "Unpaved Roads", Background Document. Assuming that PM10 accounts for 25% of TSP. Daily and hourly emissions based on 30.4-day month.

* Assuming that PM, 5 accounts for 10% of PM,, based on "Analysis of the Fine Fraction of PM in Fugitive Dust," Midwest Research Institute (MRI) Report 110397 (2005).
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ALTERNATIVE: A ive B
[Emission Factors for Logging Equipment
Emission Factors (g/hp-hr]
Year 2008 NOX PMg so, co voc PM,5 co, CH, N,0'
Chainsaw 6-11 Hp 132 975 014 | 29354 | 6189 897 686.00 054 0.0043
Feller/Bunch/Skidder 7510 4.70 054 013 388 045 052 59476 001 0.0061
Log Equipp 300 Hy 439 025 0.12 176 022 024 536.15 0003 | 0.0061
1. N20 factor source: 2009 APl O&G GHG jies Comp Tables 4-13 and 4-17. 130,500 Biu/galion, 2545 Btuhp-hr.
Combustive Emission Estimations for Forest and Woodland Activities - All Years
] . #of Toc
Activity Equipment Capacity #cff Avg. Load Hours/ #ofl?zysl Ho!lrsl (Ibsiyearfactivity) (tons/year)
Type {hp) Units | Factor (%) Project Project/
Day e NO, PM, | S0, | co voc NO, PMy so, co voc PM,5 co, CH,
Skidder 205 1 70 8 19 152 2615 | 2585 | 615 | 18656 | 2215 11E-01 13602 | 31603 | 93602 | 11602 | 13802 | 14E+01 | 17E08
Log Truck 450 1 60 10 ) 130 49650 | 2784 | 1304 | 19920 | 2526 25601 14602 | 65803 | 10601 | 13602 | 14602 | 30E+01 | 19508
Chainsaw 6 1 80 8 19 152 213 1568 | 023 | 47214 | 9955 1.1E-03 78603 | 11604 | 24801 | 50602 | 72603 | 55E01 | 43504
:,‘r’;m“d"’"”"ms' Feler Buncher | 300 1 100 8 13 152 47279 | ss04 | 1286 | 3s003 | 4631 24E-01 27602 | 64E-03 | 20801 | 23602 | 26602 | 30E+01 | 3s5E-04
Loader 200 1 80 10 13 130 20423 | 1650 | 773 | 11808 | 1497 156-01 82603 | 39603 | 59602 | 75603 | 80E03 | 18Es01 | 11E-04
Dozer 200 1 30 8 13 152 26480 | 1485 | 695 | 10624 | 1347 136-01 74603 | 35603 | 53802 | 67803 | 72803 | 188401 | 10E0s
Delimber 250 1 100 10 13 190 45973 | 2578 | 1208 | 18444 | 2339 23601 13602 | 60803 | 92602 | 12602 | 13802 | 28Es01 | 18E04
Total TAE+00 | O.0E02 | 3.0E02 | 8.3E01 | 1.2E01| 8.7E02
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ALTERNATIVE: Alternative B
Emission Factors for Publicly Ac ible Unpaved Roads’
Parameter PM, PM, s
_ k(s/12°(SROY _C k 1.8 0.18
E (IbA/MT) = =
( ) {M/0.5) a 1 1
d 05 05
E...= E (1-P/365) | c 0.2 02
Assumed
Function/Variable Description Value Reference
E = size-specific emission factor (IbAVMT)
E..: = SIZe-Specilic emISsIon 1acior extraporated 1or natural
mitigation (Ib/VMT)
Billings Field Office, Dustin Crowe email dated August 16,
s = surface material silt content (%) 346 2010.
S = mean vehicle speed (mph)
PM,:| 0.00036 |EPA AP-42Section 13.2.2, Table 13.2.2-4
C = emission factor for 1980's vehicle fleet
exhaust, brake wear, and fire wear (IbA/MT) PM;s| 0.00047  |EPA AP-42 Section 13.2.2, Table 13.2.24
M = surface material moisture content (%) 20 EPA AP-42 Section 13.2.2
Billings, MT Climate Summary from 1961-1990, Western
P = Number of days precip per year 96.3 Regional Climate Center.
CE = control percent for applying dust suppressant to unpaved ro| 50%
° Source: EPA, AP-42 Volume |, Section 13.2.2 Unpaved Roads, Table 13.2.2-2, Nov. 2006
© Fitzpatrick, M. 1990. User's Guide: Emission Control Technologies and Emission Factors for Unpaved Road Fugtive Emissions EPA/S25/5-87/022.  http:/inepis.epa.gov/Exe/ZyPURL.cgi?Dockey=20008SFC.
Fugitive Dust Emission Estimations for Commuting Vehicles on Unpaved Roads - All Project Years
. PM PM
; Round Trip - : #of L £
- z Avg. Vehicle S # of Round Vehicle Miles - Total Annual [Controlled Em. Emissions Controlled Emissions
Bettvlty Equipment Type Speed (mph) D(lms'iT;;e Trips/Project |Traveled/ Project] Pro;: ::SIY Vehicle Miles Factor (tons/ vehicle| (tons/ Em. Factor | (tons/vehicle (tons/
(Ib/VMT) type) activity) (Ib/VMT) type) activity)
Support Truck 25 30 19 570 1 570 132 0.38 0.13 0.04
ForestiWoodland
Forest Products Log Truck 25 30 38 1,140 1 1,140 132 0.75 151 0.13 0.08 0.15
Pick-up Truck 25 30 19 570 1 570 132 0.38 0.13 0.04
Total 1.51 0.15

Source of activity data: Billings Field Office.
Assume application of water ~ 50% emissions control.
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ALTERNATIVE: Al ive B
Emission Factors for Commuting Vehicles
Factors (gm/mile)
Project Year NO, [ PMy | PMy; | so2 [ VOC co, [ cH, [ mNoO
2008
LDDT 2.31 | o011 | o009 | o001 | 625 [ 275 4095 | 0002 | 0053
HDDV 272 | 028 | 023 | o001 | 172 | 035 7918 | oo4 | o004
Source: Moblie 6.2.03
1. N20 factor source: 2009 APl O&G GHG Methodologies Compendium, Tables 4-13 and 4-17. 130,500 Btu/gallon, 2545 Biumhp-hr.
Factors for Off-Road ATV
Vehicle Factors (gm/mile)
Type Class [ No, | PMy [ PMys | SO, co Voc___| €O, | CH, NO'
2-Stroke ATV R12S | 025 | 18 | 171 | 003 | 4781 4872 | 14015 | 042 0.003
Source: EPA NONROADS 20082
1. N20 factor source: 2009 APl O&G GHG Methodologies Compendium, Tables 4-13 and 4-17.
for Vehicles on Unpaved and Paved Roads - All Project Years
el A Emissions
Round Trip | # of Round | Vehicle Miles|  #of v;lm“;‘,‘:s .
Activity Equipment Type® | Class Distance Trips/ Traveled/ | Projects/ (tonsivehicle type) {tons/year)
{miles) Project Project Year o
Activity NO, PMyq PM,5 so, co voc NO, | PMy | PM,s so, co | voc co, CH, N0
Support Truck HDDV 200 19 3,800 1 3,800 0.01 0.00 0.00 0.00 0.01 0.00 3.32 0.00 0.00
B Log Truck HDDV 200 38 7,600 1 7.600 0.02 0.00 0.00 0.00 0.01 0.00 0.04 0.00 0.00 0.00 005 | 0.02 6.63 0.00 0.00
Forest Products
Pick-up Truck LDDT 200 19 3.800 1 3.800 0.01 0.00 0.00 0.00 0.03 0.01 1.72 0.00 0.00
Total 0.04 0.00 0.00 0.00 0.05 0.02 0.04 | 0.00 | 0.00 | 0.00 | 0.05] 0.02 11.67 0.0005 0.0008
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Total Annual Emissions from Forest and Woodlands Projects - Alternative C
Annual Emissions (Tons|
co2 Cco2,,
PM, PM, 5 NO, SO, co voc HAPs? CO, CH, N,O €4 metric
Activity o tons
Heavy Equipment - Fugitive Dust 12.77 1.28 - --- --- --- --- - --- --- - ---
Heavy Equipment - Vehicle Exhaust 0.15 0.14 1.81 0.05 1.35 0.20 0.02 22397 0.00 0.00 22478 203.98
Sub-total: Heavy Equipmenf]  12.92 1.42 1.81 0.05 1.35 0.20 0.02 223.97 0.00 0.00 224.78 203.98
Commuting Vehicles - Fugitive Dust 246 0.25 - - - - - - - - - -
Commuting Vehicles - Vehicle Exhaust 0.01 0.01 0.07 0.00 0.08 0.03 0.00 19.03 0.00 0.00 19.44 17.64
Sub-total: Commuting Vehicles|]  2.46 0.25 0.07 0.00 0.08 0.03 0.00 19.03 0.00 0.00 19.44 17.64
Total I 15.38 1.67 1.88 0.05 1.43 0.23 0.02 243.01 0.003 0.004 244.23 | 221.62

®HAPs = Hazardous Air Pollutants (HAPs), which are assumed to account for 10 percent of VOC emissions.
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ALTERNATIVE: Alternative C
Fugitive Dust from Heavy Construction Operations
INPUTS & ASSUMPTIONS
Description Value Source Notes
Control Efficiency (C) of watering” 0 a
PM,, Emission Factor 0.11 b Tons PM, /acre-month
Conversion factor for PM,, to PM, 5 0.1 c Percentage of PM,,
" The PM,, emission factor shown below includes 50% control based on watering.
" WRAP Fugitive Dust Handbook, September 2006.
Regional Air Partnership (WRAP), MRI Project No. 110397, November 1, 2006.
Fugitive Dust Emission Estimations for Forest Products - All Project Years
doiD i Emissions
Total Total Disturbed |# of Days to
tons/!
Forest Harvesting Disturbed Acres Complete/ {oneivear)
Acres/Year (20 years) Project’ PM,, PM, ¢
Forest/Woodland Forest Products 112 2,240 il 12,738 127
Total 12.73 1.27
1. Land surface disturbed one time, so assume one day of disturbance for each acre.
Wind Erosion Associated with Land Disturbance
Days with Total Months to Total Emission

Land Area Silt Days with Wind Speed |Precipitation| Suspended Disturb Suspended | Control PM;o PM, ¢

Disturbed Content Greater Than 5.4 m/s >0.001 Inch Particulate Total Area | Particulate | Percent |Emissions|Emissions

(acrelyear) (%) (%) (humber) (Ibs/acre/month) | (months) (Ibs/year) (%) (tons/year)| (tons/year)

Total Land Disturbance 11120 34.6 30 96.3 89.673 0.033 334.78 0 0.04 0.00

* Account for wind blown dust occuring one time (day) for the disturbed land area (includes disturbed road ways), therefore input one day for calculation purposes.
*"Control of Fugitive Dust Sources" EPA-450/3-98-008 (EPA 1998). TSP (Ib/acre/month) = 1.7 x (s/1.5) x ([365-p}/235) x (f/15), where:
p = number of days with > 0.001 in precipitation
f = percent of time wind speed exceeds 5.4 (m/s) [equivalent to 12 mph] = 30.0% derived from Soda Springs Mountain, Montana surface meteorology 2004-2010 dataset.

* AP-42 (EPA 2006), Section 13.2.2 "Unpaved Roads", Background Document. Assuming that PM10 accounts for 25% of TSP. Daily and hourly emissions based on 30.4-day month.

* Assuming that PM,, » accounts for 10% of PM, based on "Analysis of the Fine Fraction of PM in Fugitive Dust," Midwest Research Institute (MRI) Report 110397 (2005).
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ALTERNATIVE: Alternative C
[Emission Factors for Logging i
Emission Factors {g/hp-hr)
Year 2008 NOx PMyg S0, co voc PM,5 co, CH, N,0'
Chainsaw 6-11 Hp 1.32 9.75 014 | 29354 | 6189 8.97 686.00 0.54 0.0043
Feller/Bunch/Skidder 75-10 4.70 0.54 0.13 3.88 046 0.52 594.76 0.01 0.0061
Log Equipp 300 Hp 4.39 0.25 0.12 1.76 0.22 0.24 536.15 0.003 0.0061
7. N20 facfor source: 2009 API 0&G GHG jes Compendium, Tables 4-13 and 4-17. 130,500 Biu/galion, 2545 Bu/hp-hr.
Combustive Emission Estimations for Forest and Woodland Activities - All Years
D #of Total
Activity Equipment | Capacity # (?f Avg. Lnoad Hours/ #of [.)aysl Hofnrsl (Ibslyearfactivity) (tons/year)
Type {hp) Units | Factor (%) Project Project/
Day Yoap NO, PMyg S0, co voc NOy PMyg s0, co voc PM,5 co, CH, N0
Skidder 205 1 70 8 3 248 368.99 4217 | 1004 | 30439 | 36.14 1.8E-01 21E-02 | 50E-03 | 15E-01 | 1.8E-02 | 20E-02 2.3E+01 2.7E-04 24E-04
Log Truck 450 1 60 10 3 310 810.09 4543 | 2128 | 32500 | 41.21 4.1E-01 2.3E-02 14E-02 | 16E-01 | 21E-02 | 2.2E-02 4.9E+01 3.1E-04 5.6E-04
Chainsaw 6 1 80 8 31 248 347 2558 037 | 770.34 | 16242 1.7E-03 1.3E-02 18E-04 | 3.9E-01 | 8.1E-02 | 1.2E-02 9.0E-01 7.1E-04 5.6E-06
:;:z'gg""d'a"“°re“ Feller Buncher | 300 1 100 8 31 28 77140 | 8816 | 2098 [ 63636 | 7556 | 39E01 448-02 | 10E02 | 32801 | 3sE02 | 43E02 | 49E401 | 57604 | s0E04
Loader 200 1 80 10 31 310 480.05 2692 | 1261 | 19259 | 24.42 2.4E-01 13E-02 | 6.3E-03 | 9.6E-02 | 1.2E-02 | 1.3E-02 2.9E+01 1.9E-04 3.3E-04
Dozer 200 1 20 8 3 248 432,05 2423 | 1135 | 17334 | 21.98 2.2E-01 126-02 | 57E-03 | 87E-02 | 1.4E-02 | 1.2E-02 2.6E+01 1.7E-04 3.0E-04
Delimber 250 1 100 10 3 310 750.08 4206 | 19.71 | 30093 | 38.16 3.8E-01 241E-02 | 99E-03 | 15E-01 | 19E-02 | 20E-02 4.6E+01 2.9E-04 5.2E-04
Total TBE+00 | 1.5E-01 | 4.3E-02 | 1.4E+00 | 20E-01| 1.4E-01 | 2.2E+02 | 2.5E-03 | 2.4E-03

Source of activity data: Billings Field Office
Assume 2008 emission factors for all years; this isa conservative estimate
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ALTERNATIVE: Alternative C
Emission Factors for Publicly Accessible Unpaved Roads’
Parameter PM,y PM,s
k (s1M2V°(SR0Y _C k 1.8 0.18
E (IbAVMT) = .
( ) (M/0.5)" a 1 1
d 05 05
E...= E(1-P/365) | c 0.2 0.2
Assumed
Function/Variable Description Value Reference
size-specific emission factor (IbA/MT)
E 1Ze-Speciiic emISsion 1actor extraporated 1or natral
mitigation {Ib/VMT)
Bilings Field Office, Dustin Crowe email dated August 16,
s = surface material silt content (%) 346 2010.
S = mean vehicle speed {(mph)
PM,;| 000036 |EPA AP-42 Section 13.2.2, Table 13.2.24
C = emission factor for 1980's vehicle fleet
exhaust, brake wear, and tire wear (IbA/MT) PM,; 0.00047 EPA AP-42 Section 13.2.2, Table 13.2.2-4
M = surface material moisture content (%) 20 EPA AP-42 Section 13.2.2
Billings, MT Climate Summary from 1961-1990, Western
P = Number of days precip per year 96.3 Regional Climate Center.
CE = control percent for applying dust suppressant to unpaved ro 50%
“ Source: EPA, AP-42 Volume |, Section 13.2.2 Unpaved Roads, Table 13.2.2-2, Nov. 2006
h Fitzpatrick, M. 1990. User’s Guide: Emission Control Technologies and Emission Factors for Unpaved Road Fugitive Emissions, EPA/625/5-87/022. http:/inepis.epa.goviExe/ZyPURL.cgi?Dockey=20008SFC.
Fugitive Dust Emission Estimations for Commuting Vehicles on Unpaved Roads - All Project Years
: PM PM.
2 Round Trip 2 . #of i =
s " Avg. Vehicle S # of Round Vehicle Miles Z Total Annual [Controlled Em. Emissions Controlled Emissions
Activity Equipment:ypo Speed (mph) D(:::I‘::)e Trips/Project |Traveled/ Project me ::SN Vehicle Miles Factor (tons/ vehicle| (tons/ Em. Factor | (tons/vehicle (tons/
(Ib/VMT) type) activity) (Ib/VMT) type) activity)
Support Truck 25 30 31 930 1 930 1.32 0.61 0.13 0.06
Forest/Woodland
Forest Prodiices Log Truck 25 30 62 1,860 1 1,860 1.32 123 246 0.13 0.12 0.25
Pick-up Truck 25 30 31 930 1 930 132 061 0.13 0.06
Total 2.46 0.25

Source of activity data: Billings Field Office.
Assume application of water ~ 50% emissions control.
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ALTERNATIVE: Alt ive C
[Emission Factors for Co Vehicles
Factors (gm/mile)
Project Year NO, [ PMy | PM,; | so2 co voc | co, | CH | mNO
2008
LDDT 2.31 [ o011 | o00s | o001 625 | 275 | 4095 | 0002 | 0053
HDDV 272 | 028 | 023 | o0t 172 | 035 | 7918 | o004 | o004
Source: Moblie 6.2.03
1. N20 factor source: 2003 APl O&G GHG Methodologies Compendium, Tables 4-13 and 4-17. 130,500 Btu/galion, 2545 Biuhp-hr.
Factors for Off-Road ATV
Vehicle Factors (gm/mile}
Type Class | No, | PMg | PMys so, | co | VvoC [ CH, NO'
2-Stroke ATV R12S | o025 | 18 | 17 003 | 4781 | 4872 | 14045 | o042 0.003
1. N20 factor source: 2009 APl O&G GHG Methodologies Compendium. Tables 4-13 and 4-17.
for Vehicles on Unpaved and Paved Roads - All Project Years
e — Emissions
Round Trip | # of Round | Vehicle Miles|  #of v:m e ';"'I'a -
Activity EquipmentType’| Class | Distance | Trips/ | Traveled/ | Projects/ {tonsivehicle typej {tons/year)
{miles} Project Project Year Ss=
Activity NO, PMy, PM,5 so, co voc NO, | PM, | PMys | SO, | co | voc co, CH, NO
Support Truck HDDV 200 31 6.200 1 6.200 0.02 0.00 0.00 0.00 0.01 0.00 541 0.00 0.00
 scent Prodindls Log Truck HDDV 200 62 12,400 1 12,400 004 0.00 0.00 0.00 0.02 0.00 007 | 001 | 001 000 | 008 | 003 10.82 0.00 0.00
Pick-up Truck LDDT 200 31 6.200 1 6.200 0.02 0.00 0.00 0.00 0.04 0.02 280 0.00 0.00
Total 0.07 0.01 0.01 0.00 0.08 0.03 0.07 | 0.01 | 0.01 0.00 | 0.08 | 0.03 19.03 0.0008 0.0013
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Forest Products Alternative D
Total Annual Emissions from Forest and Woodlands Projects - Alternative D
Annual Emissions (?ons
co2 coz,.,
PM,o PM, 5 NO, SO, co voc HAPs® co, CH, N0 7 metric
s tons
Activity tons
Heavy Equipment - Fugitive Dust 8.19 0.82 - - - - - - - - - -
Heavy Equipment - Vehicle Exhaust 0.12 0.11 1.46 0.04 1.09 0.16 0.02 180.62 0.00 0.00 181.28 164.50
Sub-total: Heavy Equipmenﬂ 8.31 0.93 1.46 0.04 1.09 0.16 0.02 180.62 0.00 0.00 181.28 164.50
Commuting Vehicles - Fugitive Dust 1.98 0.20 - - - - - - - - - -
Commuting Vehicles - Vehicle Exhaust 0.01 0.00 0.06 0.00 0.06 0.02 0.00 15.35 0.00 0.00 15.68 14.23
Sub-total: Commuting Vehicles| 1.99 0.20 0.06 0.00 0.06 0.02 0.00 15.35 0.00 0.00 15.68 14.23
Total 10.30 1.14 1.52 0.04 1.15 0.18 0.02 195.97 0.003 0.003 196.96 178.73
“HAPs = Hazardous Air Pollutants (HAPs), which are assumed to account for 10 percent of VOC emissions.
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ALTERNATIVE: Alternative D
Fugitive Dust from Heavy Construction Operations
INPUTS & ASSUMPTIONS
Description Value Source Notes
Control Efficiency (C) of watering® 0 a
PM,, Emission Factor 0.11 b Tons PM,/acre-month
Conversion factor for PM;, to PM, 5 0.1 c Percentage of PM,,
@ The PM,, emission factor shown below includes 50% control based on watering.
> WRAP Fugitive Dust Handbook, September 2006.
Regional Air Partnership (WRAP), MRI Project No. 110397, November 1, 2006.
Fugitive Dust Emission Estimations for Forest Products - All Project Years
. Emissions
) .Total Total Disturbed |# of Days to {tonsiyear)
Forest Harvesting Disturbed Acres Complete/
Acres{Year (20 years) Project’ PM,, PM,
Forest/Woodland Forest Products 89 1,780 25 8.16 0.82
Total 8.16 0.82
1. Land surface disturbed one time, so assume one day of disturbance for each acre.
Wind Erosion Associated with Land Disturbance
Days with Total Months to Total Emission
Land Area Silt Days with Wind Speed |Precipitation| Suspended Disturb Suspended | Control PM, PM, 5
Disturbed Content Greater Than 5.4 m/s | >0.001 Inch Particulate Total Area | Particulate | Percent |Emissions|Emissions
(acrefyear) (%) (%) (number) | (Ibsfacre/month) | (months) (Ibstyear) (%) (tonsfyear) | (tons/year)
Total Land Disturbance 89.0 346 30 96.3 89.673 0.033 266.03 0 0.03 0.00

* Account for wind blown dust occuring one time (day) for the disturbed land area (includes disturbed road ways), therefore input one day for calculation purposes.
* "Control of Fugitive Dust Sources" EPA-450/3-98-008 (EPA 1998). TSP (Ibfacre/month) = 1.7 x (s/1.5) x ([365-p]/235) x (f/15), where:

p = number of days with > 0.001 in precipitation
f = percent of time wind speed exceeds 5.4 (m/s) [equivalent to 12 mph] = 30.0% derived from Soda Springs Mountain, Montana surface meteorology 2004-2010 dataset.

* AP-42 (EPA 2008), Section 13.2.2 "Unpaved Roads", Background Document. Assuming that PM10 accounts for 25% of TSP. Daily and hourly emissions based on 30.4-day month.

* Assuming that PM, 5 accounts for 10% of PM,, based on "Analysis of the Fine Fraction of PM in Fugitive Dust," Midwest Research Institute (MRI) Report 110397 (2005).
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ALTERNATIVE: Alternative D
|Emission Factors for Logging Equip
Emission Factors {g/hp-hr}
Year 2008 NOx PMyg S0, co voc PM,5 co, CH, N0
Chainsaw 6-11 Hp 1.32 9.75 0.14 293.54 61.89 8.97 686.00 0.54 0.0043
F i 75-10( 4.70 0.54 0.13 3.88 046 0.52 594.76 0.01 0.0061
Log Equipp 300 Hp 439 0.25 0.12 1.76 0.22 0.24 536.15 0.003 0.0061
1. N20 factor source: 2009 API O&G GHG Methodologies Compendium, Tables 4-13 and 4-17. 130,500 Biu/gallon, 2545 Btu/hp-hr.
Combustive Emission Estimations for Forest and Woodland Activities - All Years
< . #of Toul Emissions
Activity Equipment | Capacity | # t?f Avg. Load Hours/ #of D:ysl Ho!nsl {Ibsfyearfactivity) {tonsfyear)
Type {hp) Units | Factor {%) Project Project/
Day Year NO, PMyg S0, co voc NO, PMyg S0, co voc PMys co, CH, N,0
Skidder 205 1 70 8 25 200 29757 3401 8.09 24548 29.15 1.5E-01 1.7E-02 4.0E-03 1.2E-01 1.5E-02 1.6E-02 1.9E+01 2.2E-04 1.9E-04
Log Truck 450 1 60 10 25 250 653.30 36.64 17.16 | 262.10 3323 3.3E-01 1.8E-02 8.6E-03 1.3E-01 1.7E-02 1.8E-02 4 0E+01 25E-04 4 5E-04
Chainsaw 6 1 80 8 25 200 280 20.63 0.30 62124 | 13098 14E-03 1.0E-02 1.5E-04 31E-01 6.5E-02 | 9.5E-03 7.3E-01 5.7E-04 4 5E-06
'F,‘r’;:m°°"'a"d':°”“ Feller Buncher | 300 1 100 8 2% 200 | 6210 | 7110 | 1692 [ 51319 | 6093 | s1eo1r | ase02 | sse0s | 26501 | 30E02 | 34E02 | ssEs0r | aeEms | 40Ems
Loader 200 1 80 10 25 250 387.14 2171 | 1047 | 15532 | 1969 1.9E-01 11E-02 | 51E-03 | 78E-02 | 98E-03 | 1.1E-02 | 24E+01 1.5E-04 27E-04
Dozer 200 1 90 8 25 200 34842 1954 915 | 13979 | 17.72 1.7E-01 98E-03 | 46E-03 | 70E-02 | 89E-03 [ 95E-03 | 2.1E+01 1.3E-04 24E-04
Delimber 250 1 100 10 25 250 604.90 3392 | 1589 | 24269 | 3077 3.0E-01 17E-02 | 79E-03 | 12E-01 | 15E-02 | 16E-02 | 3.7E+01 23E-04 4.2E-04
Total T3E+00 | 1.2E-01 | 3.0E02 | 1.1E+00 | 1.6E-01 | T.1E-01 | 1.8E+02 | 2.0E-03 | 2.0E-03

Source of activity data: Billings Field Office

Assume 2008 emission factors for all years; thisisa conservaive estimate
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ALTERNATIVE: Alternative D
Emission Factors for Publicly Accessible Unpaved Roads'
Parameter PM, PM, 5
= k(s/12°(S30F _C k 18 0.18
IbAMT) = =
) (M/0.5)° a 1 1
d 05 05
E...= E(1-P/365) | c 02 02
Assumed
Function/Variable Description Value Reference
E = size-specific emission factor (bA/MT)
.. = SIZE-SPECIIC eniSsIon Tacior exraporated for natural
mitigation (Ib/AVMT)
Billings Field Office, Dustin Crowe email dated August 16,
s = surface material silt content (%} 346 2010.
S = mean vehicle speed (mph)
PM,;| 000036 |EPAAP-42Section 13.2.2, Table 13.2.24
C = emission factor for 1980's vehicle fleet
exhaust, brake wear, and fire wear (IbA/MT) PM,, 0.00047 EPA AP-42 Section 13.2.2, Table 13.2.24
M = surface material moisture content (%) 20 EPA AP-42 Section 132.2
Billings, MT Climate Summary from 1961-1990, Westem
P = Number of days precip per year 96.3 Regional Climaie Center.
CE = control percent for applying dust suppressant to unpaved ro 50%
* Source: EPA, AP-42 Volume |, Section 13.2.2 Unpaved Roads, Table 13.2.2-2, Nov. 2006
° Fitzpatrick, M. 1990. User’s Guide: Emission Corrol Technologies and Emission Factors for Unpaved Road Fugkive Emissions EPAS25/5-87/022.  hitp:/inepis.epa.gov/Exe/ZyPURL. cgi?Dockey=20008SFC.
Fugitive Dust Emission Estimations for Commuting Vehicles on Unpaved Roads - All Project Years
Avg. Vehicle Round Trip # of Round Vehicle Miles ol Total Annual [Controlled Em e Emissions Controlled l:'MuEmissions
Acthiy Edppment Type Speed (mph) I:,(':;:;)e Trips/Project |Traveled/ Project Proj: :rtSN Vehicle Miles Factor (tons/ vehicle| (tons/ Em. Factor | (tons/ vehicle (tons/
(IbVMT) type) activity) (Ib/VMT) type) activity)
Support Truck 25 30 25 750 il 750 1.32 0.50 0.13 0.05
Forest/Woodland
Forest Products Log Truck 25 30 50 1,500 1 1.500 132 0.99 1.98 0.13 0.10 020
Pick-up Truck 25 30 25 750 1 750 132 0.50 0.13 0.05
Total 1.98 0.20

Source of activity data: Billings Field Office.
Assume application of water ~ 50% emissions control.
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Forestry and Woodland Products - Alternative D
ALTERNATIVE: D
Factors for i
Factors (gm/mile)
Project Year NO, [ PMy, [ PMy; [ so2 co [ woc | co, | cH, [ NoO
2008
LDDT 231 [ o011 | o009 [ o001 | 625 [ 275 | 4085 | o002 [ 0053
HDDV 272 | 028 | 023 | o001 | 172 | 035 | 7918 | 004 | o004
Source: Moblie 6.2.03
1. N20 factor source: 2003 AP| O&G GHG Methodologies Compendium, Tables 4-13 and 4-17. 130,500 Bu/gallon, 2545 Btuhp-hr.
Factors for Off-Road ATV
Vehicle Emission Factors (gm/mile)
Type Class [ No, | PMy, | PM, S0, co | woc | co, | CH, | NoO
2-Stroke ATV R12S | o025 | 18 | 171 | 003 | 4781 | 48.72 | 140145 | o042 | 0.003
Source: EPANO )8a
1. N20 factor source: 2009 AP O&G GHG Methodologies Compendium, Tables 4-13 and 4-17.
[ for Vehicles on Unpaved and Paved Roads - All Project Years
Emissions
Round Trip | # of Round | Vehicle Miles| ~ #of J;"f:g"’;'l':; e e
Activity Equipment Type®|  Class Distance | Trips/ Traveled/ | Projects/ s
{miles} Project Project Year e
Activity NO, PM,, PM, 5 so, co voc NO, | PMy | PM,s S0, co | voc co, CH, N,0
Support Truck HDDV 200 25 5,000 1 5,000 0.01 0.00 0.00 0.00 0.01 0.00 436 0.00 0.00
ot Prodiste Log Truck HDDV 200 50 10,000 1 10,000 0.03 0.00 0.00 0.00 0.02 0.00 006 | 001 [ o000 000 | 006 | 002 8.73 0.00 0.00
Pick-up Truck LDDT 200 25 5,000 1 5,000 0.01 0.00 0.00 0.00 0.03 0.02 2.26 0.00 0.00
Total 0.06 0.01 0.00 0.00 0.06 0.02 0.06 | 0.01 | 0.00 | 0.00 | 0.06 | 0.02 15.35 0.0006 0.0010
S illings Field Office
2All owered, except 's, which are gasoline-po
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Livestock Grazing - Alternatives A, B, C, and D
Livestock Grazing Alternatives A-D
Total Annual Emissions from Livestock Grazing Projects - Alternatives A-D
Annual Emissions (Tons)
COz¢q
PM;o PMs NO, e co voc HAPs * Co, CH, N,O CO2q metric
Activity Tons
Heavy Equipment - Fugitive Dust 0.39 0.04 --- - - - --- - - - - -
Heavy Equipment - Vehicle Exhaust 0.02 0.02 0.29 0.01 0.12 0.02 0.00 29.80 0.00 0.00 29.9 27.1
Sub-total: Construction 0.41 0.06 0.29 0.01 0.12 0.02 0.00 29.80 0.00 0.00 29.9 271
Commuting Vehicles - Fugitive Dust 88.25 8.82 - - - - - - - - - -
Commuting Vehicles - Vehicle Exhaust 0.02 0.01 0.15 0.00 0.29 0.10 0.01 43.68 0.00 0.00 44.6 40.5
Enteric Fermentation and Manure Management === == === === === === === === 272.82 === 5,729.3 5,199.0
Sub-total: Operations and Maintenance) 88.26 8.83 0.15 0.00 0.29 0.10 0.01 43.68 272.83 0.00 5,773.9 5,239.5
Total 88.67 8.89 0.43 0.01 0.41 0.12 0.01 73.48 272.83 0.00 5,803.8 5,266.6
"HAPs = Hazardous Air Pollutants; assumed = VOCs * 0.1
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ALTERNATIVE: Alternatives A-D
Fugitive Dust from Heavy Construction Operations

Livestock Grazing - Alternatives A, B, C, and D

INPUTS & ASSUMPTIONS

Description Value Source Notes
Control Efficiency (C) of watering” 0 a R
PM o Emission Factor 0.11 b month
Conversion factor for PM j, to PM, 5 0.1 c Percentage of PM

# The PM,, emission factor shown below includes 50% control based on watering.

" WRAP Fugitive Dust Handbook, September 2006.
“ Midwest Research Institute. 2006. Background Document for Revisions to Fine Fraction Ratios Used for AP-42 Fugitive Dust Emission Factors , Report prepared for the Western Governors’ Association, Western Regional Air
Partnership (WRAP), MRI Project No. 110397, November 1, 2006.

Fugitive Dust Emissions Estimation for Construction Activities - All Project Years

Total Disturbed A /| #ofD t ST
otal Disturbe cres, of Days to
Construction Activity Year Completef vear (tons/year)
PMio PM;s
Springs 1.00 1 3.67E-03 3.67E-04
Reservoirs/Pits 10.00 1 3.67E-02 3.67E-03
Wells 5.00 4 1.83E-02 1.83E-03
Pipelines 50.00 1 1.83E-01 1.83E-02
Fences 25.00 1 9.17E-02 9.17E-03
Reservoirs Maintenance 6.00 1 2.20E-02 2.20E-03
Total 3.56E-01 3.56E-02
a information from Billings Field Office. Assumes no emissions controls.
1. assumes total acreage is disturbed once annually, so input one day for calculation purposes
Wind Erosion Associated with Land Disturbance
Days with Wind Total Months to Total Emission
Speed Greater Than Suspended Disturb Total Suspended Control PM,q PM,s
Activity Land Area Disturbed Silt Content 5.4 m/s Particulate Area Particulate Percent Emissions Emissions
(acre/year) (%) (%) (Ibs/acre/month) (months) (lbs/year) (%) (tons/year) (tons/year)
Total Land Disturbance 97.0 34.6 30 89.673 0.033 289.94 0 0.04 0.00

* account for wind blown dust occuring one time (day) for the disturbed land area (includes disturbed road ways), therefore input one day for calculation purposes.
* "Control of Fugitive Dust Sources" EPA-450/3-98-008 (EPA 1998). TSP (Ib/acre/month) = 1.7 x (s/1.5) x ([365-p)/235) x (f/15), where:
p = number of days with > 0.001 in precipitation
f = percent of time wind speed exceeds 5.4 (m/s) [equivalent to 12 mph] = 30.0% derived from Soda Springs, Montana surface meteorology 2004-2011 dataset from Western Research Climate Center.
* AP-42 (EPA 2006), Section 13.2.2 "Unpaved Roads", Background Document. Assuming that PM10 accounts for 25% of TSP. Daily and hourly emissions based on 30.4-day month.
* Assuming that PM, 5 accounts for 10% of PM,, based on "Analysis of the Fine Fraction of PM in Fugitive Dust," Midwest Research Institute (MRI) Report 110397 (2005)
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Livestock Grazing - Alternatives A, B, C, and D

ALTERNATIVE: Alternatives A-D
Exhaust Emission Factors for Diesel-Powered Off-Road (
Project YeariHp Emission Factors {glhp-hr)
Category NOx Phigy S0, Cco VOC Ph,s CO, CHy N,O'
Year 2008

Combustive Emissions Estimation for Construction Activities
Emissions
_ |Equipment| Capacity _ |Avg.Load| #of |#ofD: Fof | rotal Hourst
Construction Activity # of Units Projects! (Ibslyear) (tonsiyear}
Type (hp) Factor (%) |HoursiDay| Project Year UnitfYear o ey S0, o o 50 HIC
x 8 2

1

A

0.02

2.88E-01

6.41E-03

1.23E-01

1.95E-02

1.78E-02
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Livestock Grazing - Altematives A, B, C, and D

ALTERNATIVE: Alternatives A-D
Fugitive Dust from Ci i on Unp: Roads
Emission Factors for Publicly Accessible Unpaved Roads®

Parameter PM;, PM, 5
k(sM2P(5/307 _C k 1.8 0.18
E (b/AVMT) =
(M/0.5)° s 1 P
d 05 08
Eex = E (1 - P/365) | C 0.2 0.2
Function/Variable Description Value Reference
[E = size-specific emission factor grvvMT
o= ST SPETTE EMSSTOTT TaT T EXT AP Ot TOr T2 T 2T T AT
(IbAMT)
s = surface material silt content (%) 346 Billings Field Office, Dustin Crove email dated August 16, 2010,
S = mean vehicle speed (mph)
PM; 5| 0.00036 [EPAAP-42 Section 1322, Table 13224
C = emission factor for 1980's vehicle fleet
exhaust, brake wear, and tire wear (IbA/MT) PMy| 0.00047 [epasp-42 Section 1322, Table 13224
M = surface material moisture content (%) 2.0 Ep 2 ap_42 Section 1322
Billings, MT Climate Summary from 1961-1990, Westem Regional Climate
P = Nurmber of days precip per year 96.3 [Center.

CE = emission control percent for watering unpaved roads ® 50% Billings Field Office

[ Source: EPA, AP-42 Volume |, Section 13.2.2 Unpaved Roads, Table 13.2.2-2, Nov. 2006
® Fitzpatrick, M. 1990. User's Guide: Emission Control Technologies and Emission Factors for Unpaved Road Fugitive Emissions EPAB25/5-87/022.  hitp:/inepis.epa. gov/Exe/ZyPURL cqi? Dockey=20008SFC

Fugitive Dust E| on Estimations for Commuting Vehicle on Unpaved Roads - All Project Years

. Fivi Pi:
2 Round Trip < Total Annual — = —
o jon Activity . Type Avg. Vehicle Speed Distance #_of Rou'nd T{)tal Veh!cle # of Projects/Year Vehicle Miles Controlled Em. Emissions’ Controlled _ Emissions’
(mph) e Trips/Project Miles/Project kil Factor [ e type)|  ttonsractiviyyy | EM: Facter [ (onsivenicle E——
(IbAMT) (IbAMT) type)
Tractor-Trailer 35 75 2 150 1.00 150 1.56 012 0.16 001
Springs 023 002
Pick-up Truck 35 75 2 150 1.00 150 156 0.12 016 001
Tractor-Trailer 35 75 3 225 2.00 450 1.56 0.35 0.16 004
Reservoirs/Pits 0.70 o007
Pick-up Truck 35 75 3 225 2,00 450 1.56 035 016 004
Drill Truck 35 75 a 225 1.00 225 1.56 0.18 0.16 0.02
Support Truck 35 75 3 225 1.00 225 156 018 016 002
wells 0.70 007
water Truck 35 75 3 225 1.00 225 156 018 016 002
Pick-up Truck 35 75 3 225 1.00 225 156 018 016 002
Tractor-Trailer 35 75 1 75 1.00 75 156 0.06 016 001
Pipelines 035 0.04
Pick-up Truck 35 75 5 a7s 1.00 a75 156 029 016 003
Support Truck 35 75 1 75 200 150 156 012 016 001
Fences Pick-up Truck 35 75 a 300 200 600 156 047 117 016 005 0.12
ATV 35 75 5 a7s 200 750 156 059 016 008
_— Tractor-Traller 35 75 3 225 200 450 156 035 i 016 004 -
MareEnance Pick-up Truck 35 75 3 225 2.00 450 1.56 0.35 0.16 0.04
:'QEIUI’];'ﬁ"E't‘hSPr'”g 35 75 1087 81525 1.00 81525 1.56 63.74 63.74 0.16 6.37 637
Livestack Management F‘;””D"' -Ta ?a 1)
:;:;;?- CRNIEN(SRNNg: 35 75 352 26400 1.00 26400 156 2064 2064 0.16 2.06 206
Total 88.26 8.82

Source Tor actwily data: EMings Field Ofice, Larry Padden, 9-19-2011
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Livestock Grazing - Alternatives A, B, C, and D
ALTERNATIVE: Alternatives A-D
jon factors for Commuiting Vehicles Exhaust
Vehicle Emission Factors (g/mi)
Type Class NO, PMqg PM3s5 S04 co voc co, CHy Nzoi
Light-Duty Gasoline Truck LDGT2 1:13 0.03 0.01 0.01 23.97 1.07 476.9 0.07 0053
Heavy-Duty Diesel Truck HDDV 212 028 023 0.01 172 035 7918 0.04 0.04
Source: EPA MOBILE 6.2.03 use 2008 emission factors for all years = worst case
1. N20 factor source: 2009 AP| 0&G GHG Methodologies Compendium, Tables 4-13 and 4-17. 130,500 Btu/gallon, 2545 Btu/hp-hr.
Vehicle Emission Factors {g/mi)
Type Class NOy PMqg PM3s5 S0y co vOC [o{s}) CHy N201
2-Stroke ATV R12S 0.25 1.86 171 0.03 47.81 4872 14015 042 0.18
Source: EPA NONROADS 2008a
1. N20 factor source: 2009 AP| 0&G GHG Methodologies Compendium, Tables 4-13 and 4-17. 130,500 Btu/gallon, 2545 Btu/hp-hr.
Combustive Emission Estimations for C. Vehicle on Unpaved and Paved Roads - All Project Years
R_:::d Round Trips | T2 Vehicle Total Annual Emigslons|
Construction Activity Equipment Type Class Distance | perProject Miles per |#of ProjectsfYear| Vehicle Miles (tons/vehicle type) (tons/year)
i Project Traveled
(miles) NO, PMy PMys5 S0, co voc NO, | PMy | PMys | SO, co | voc o, CHy N,O
Tractor-Trailer HDDV 150 2 300 1.00 3000 0.00 0.00 0.00 0.00 0.00 0.00 026 0.00 0.00
Springs 0.00 0.00 0.00 0.00 0.01 0.00
Pick-up Truck LDGT2 150 2 300 1.00 3000 0.00 0.00 0.00 0.00 0.01 0.00 0.16 0.00 0.00
Tractor-Trailer HDDV 150 3 450 2.00 900.0 0.00 0.00 0.00 0.00 0.00 0.00 079 0.00 0.00
Reservoirs/Pits 0.00 0.00 0.00 0.00 0.03 0.00
Pick-up Truck LDGT2 150 3 450 2.00 900.0 0.00 0.00 0.00 0.00 0.02 0.00 047 0.00 0.00
Drill Truck HDDY 150 3 450 1.00 4500 0.00 0.00 0.00 0.00 0.00 0.00 039 0.00 0.00
Support Truck HDDV 150 3 450 1.00 4500 0.00 0.00 0.00 0.00 0.00 0.00 039 0.00 0.00
Wells 0.0046 | 0.0004 | 0.0003 | 0.0000 | 0.0145 | 0.0011
VWater Truck HDDV 150 3 450 1.00 4500 0.00 0.00 0.00 0.00 0.00 0.00 039 0.00 0.00
Pick-up Truck LDGT2 150 3 450 1.00 4500 0.00 0.00 0.00 0.00 0.01 0.00 024 0.00 0.00
Tractor-Trailer HDDV 150 1 150 1.00 150.0 0.00 0.00 0.00 0.00 0.00 0.00 013 0.00 0.00
Pipelines 0.00 0.00 0.00 0.00 0.02 0.00
Pick-up Truck LDGT2 150 5 750 1.00 7500 0.00 0.00 0.00 0.00 0.02 0.00 039 0.00 0.00
Support Truck HDDV 150 1 150 2.00 3000 0.00 0.00 0.00 0.00 0.00 0.00 026 0.00 0.00
Fences Pick-up Truck LDGT2 150 4 600 2.00 1.2000 0.00 0.00 0.00 0.00 0.03 0.00 0.00 000 0.00 000 011 008 083 0.00 0.00
ATV R12S 150 5 750 2.00 1.500.0 0.00 0.00 0.00 0.00 0.08 0.08 023 0.00 0.00
Tractor-Trailer HDDV 150 3 450 2.00 900.0 0.00 0.00 0.00 0.00 0.00 0.00 079 0.00 0.00
Reservoirs Maintenance 0.00 0.00 0.00 0.00 0.03 0.00
Pick-up Truck LDGT2 150 3 450 2.00 900.0 0.00 0.00 0.00 0.00 0.02 0.00 047 0.00 0.00
Tractor-Trail
m’fﬂ?ﬁ{ o e;t(hgeprr)‘”g HDDV 30 1087 32610 100 32,6100 010 001 001 000 | oos | oot 2846 | o000 | o000
Livestock Management 80 0.13 0.01 0.01 0.00 008 0.02
:;ﬁ;“)"m”er sping | oy 30 352 10560 100 105600 0.03 0.00 0.00 000 | 002 | o000 922 000 | o000
TOTAL 0.15 | 0.02 | 0.01 | 0.00 [ 0.29 | 0.10 43.68 0.00 0.00
Source for activity data: Billings Field Office
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ALTERNATIVE: Alternatives A-D
CH4 Emissions from Enteric Fermentation and Manure Managemernt

Livestock Grazing - Alternatives A, B, C, and D

Methane Emission Factors
Enteric Enteric Manure Manure
Livestock Fermentation Fermentation Management Management
(Kg/headfyr) {(Ib/head#yr) (Kg/headfyr) (Ibfhead#fyr)
includes bulls,
Cattle yearlings, and calves 53 116.84 2 4 .41
Horse 18 39.68 2.34 5.16
Sheep 8 17.64 0.28 0.62

Source: 2006 IPCC Guidelines for National Greenhouse Gas Inventories, Yolume 4 Agriculture, Forestry, and Other Land Use, Chapter 10 Emissions
From Livestock and Manure Management

Methane Emissions from Livestock - All Project Years

Enteric Annual Methane Wahiire Annual Methane
. Animal Unit 2 Emissions from Emissions from Total Methane
Livestock Fermentation N Management -
Months (AUN) R Enteric g Manure Emissions
Category - emission factor Fefmentation emission factor MEnaGement (tonsfyr)
P (Ib/head/month) (Ib/head/month) g wr
(tons/yr) (tonsfyr)

Cattle 53,776 9.74 261.80 0.37 9.88 271.68
Horse 274 3.31 0.45 043 0.06 0.51
Sheep 823 1.47 0.60 0.05 0.02 0.63
Total Methane emissions 272.82

BiFO total AUMs (excluding suspended units) are 54,873 for each Alternative. More than 97% of allocations are for cattle, with the remainder for sheep
and horses. Because cattle authorizations are larger than sheep and horse authorizations, cattle/sheep/horse AUMs are estimated to be 99%/0.75%/0.25
respectively. Total AUMs and authorization numbers provided by Larry Padden on 9-19-2011
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Recreation and Visitor Services - Alternatives A, B, C, and D
Trails and Travel Management Alternatives A-D
Total Annual Emissions from Trails and Travel Managment - Alternatives A-D
Annual Emissions (Tons
coz, co2,,
PM,, PM, 5 NO, S0, co voc HAPs® co, CH, N0 tons“ metric
Activity tons
Recreation Vehicles - Fugitive Dust 22676 2266 e = 5 g aE s i 2 = ==
Recreation Vehicles - Vehicle Exhaust 0.16 0.14 0.24 0.00 8.64 0.86 0.09 106.41 0.05 0.036 118.51 107.54
Sub-total: Vehicles| 226.92 22.80 0.24 0.00 8.64 0.86 0.09 106.41 0.05 0.04 118.51 107.54
Total 226.92 22.80 0.24 0.00 8.64 0.86 0.08 106.41 0.048 0.036 118.51 107.54
*HAPs = Hazardous Air Pollutants; assumed = VOCs * 0.1
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Recreation and Visitor Services - Alternatives A, B, C, and D
ALTERNATIVE: Alternatives A-D
Ei 1 Factors for Publicly Accessible Unpaved Roads'
Parameter PM,, PM, 5
k (s112)*(S/30)° _C k 1.8 0.18
E (Ib/VMT) = =
( ) (M/0.5)° a 1 1
d 0.5 05
E.q =E (1 - P/365) | c 0.2 0.2
Function/Variable Description Value Reference
E = size-specific emission factor (Ib/VMT)
E. . = size-specific emission factor extrapolated for natural mitigation (IbA/MT)
s = surface material silt content (%) 34.6 Billings Field Office, Dustin Crowe email dated August 16, 2010
S = mean vehicle speed (mph)
PM, 5 0.00036 EPA AP-42 Section 1322, Table 13.2.2-4
C = emission factor for 1980's vehicle fleet exhaust,
brake wear, and tire wear (Ib/AVMT) PMig 0.00047 EPA AP-42 Section 13.2.2, Table 13.2.2-4
M = surface material moisture content (%) 2.0 EPA AP-42 Section 13.2.2
Billings, MT Climate Summary from 1961-1990, Western Regional
P = Number of days precip per year 96.3 Climate Center
CE = control percent for applying dust suppressant to unpaved roads ° 0% No control
? Source: EPA, AP-42 Volume |, Section 13.2.2 Unpaved Roads, Table 13.2.2-2, Nov. 2006
Fugitive Dust Emission Estimations for Recreation Vehicles on Unpaved Roads - All Project Years
Round Trip LT P s
i Emissions Emissions
Activity Location Equipment Type Avg. V‘:r':l"’:]‘; Speed | pistance N“.’If::’es' of J:::llt’l‘\;l‘ﬁ':s' Controlled Em. [~ Controlled Em. [{o— et C0 0
P (miles) P Factor (Ib/AVMT) (tons/year) | Factor (Ib/VMT) (tons/year)
type) type)
ATV 15 25 365 9,113 2.05 9.33 0.20 0.93
Shapard Ah-Nei Off-Road Motorcyles 25 25 365 9,113 2.64 12.04 4574 0.26 1.20 4.57
Pickup Truck 40 10 1458 14,580 3.34 24.37 0.33 2.44
ATV 15 10 900 9,000 2.05 9.21 0.20 0.92
South Hills Off-Road Motorcyles 25 10 900 9,000 2.64 11.89 2712 0.26 1.19 2.7
Pickup Truck 40 2 1800 3,600 3.34 6.02 0.33 0.60
ATV 15 30 306 9,180 2.05 9.40 0.20 0.94
Pryor Mountain Off-Road Motorcyles 25 60 306 18,360 264 24.26 135.96 0.26 242 13.59
Pickup Truck 40 60 1020 61,200 3.34 102.30 0.33 10.22
Elk Basin Motoreycle ATV 15 0 0 0 2.05 0.00 0.20 0.00
Race 4 Off-Road Motorcyles 50 75 125 9,375 3.74 17.52 17.94 0.37 1.75 1.79
Pickup Truck 40 2 125 250 3.34 0.42 0.33 0.04
Total 226.76 22.66

Source of activity data: Craid Drake, Miles City Field Office, based on the following: Shepard Ah-Nei 1,358 daily passes and 10 annual passes (10 trips per year); South Hills 10 motorcycles per day for 6 months/yr; Pryor Mountain 1,020 estimated round trips; Elk Bas
Motorcycle Race with 125 participants. ATV and motorcycle use are assumed to be evenly split for non-race activities.
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Recreation and Visitor Services - Alternatives A, B, C,and D
ALTERNATIVE: Alternatives A-D
Emission Factors for Off-Road Recreation Vehicles
Vehicle Emission Factors {gm/mile)
Type Class NO, PM,, PM, 5 S0, co VvOC CO, CH, N,0'
2-Siroke ATV R12S 025 1.86 1.71 0.03 4781 4872 140.15 042 0.003
Gasoline Light-Duty Truck LDDT 113 0.03 0.01 0.01 2397 1.07 4769 0.07 0.18
Source: EPANONROADS 2008a
1. N20 factor source: 2009 APl 0&G GHG Methodologies Compendium, Tables 4-13 and 4-17.
Combustive Emission Estimations for Recreation Vehicles on Unpaved and Paved Roads - All Project Years
RoundTrip |  #of Total Annual Emissions
Activity Equipment Type® Class Distance Tripsper Vehicle Miles (tonsfyear)
{miles) Year Traveled
NO, Py PM,5 SO, co voc Cco, CH, N,O
ATV R12S 25 365 9,113 0.00 0.02 0.02 0.00 048 0.48 1.41 0.00 0.00
Shapard Ah-Nei Off-Road Motorcyles R128 25 365 9113 0.00 0.02 0.02 0.00 0.48 0.49 1.41 0.00 0.00
Pickup Truck LDDT 40 1458 58,320 0.07 0.00 0.00 0.00 154 0.07 30.66 0.00 0.01
ATV R128 10 S00 9.000 0.00 0.02 0.02 0.00 047 048 1.39 0.00 0.00
South Hills Off-Road Motorcyles R12S 10 900 9,000 0.00 0.02 0.02 0.00 047 0.48 1.39 0.00 0.00
Pickup Truck LDDT 20 1800 36.000 0.04 0.00 0.00 0.00 095 0.04 18.92 0.00 0.01
ATV R12S 30 306 9,180 0.00 0.02 0.02 0.00 048 0.49 1.42 0.00 0.00
Pryor Mountain Off-Road Motorcyles R12S 60 306 18,360 0.01 0.04 0.03 0.00 097 099 284 0.01 0.00
Pickup Truck LDDT 80 1020 81,600 0.10 0.00 0.00 0.00 216 0.10 4290 0.01 0.02
ATV R12S 0 0 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Elk Basin Motorcycle Race |Off-Road Motorcyles R12S 75 125 9375 0.00 0.02 0.02 0.00 0.49 0.50 1.45 0.00 0.00
Pickup Truck LDDT 40 125 5,000 0.01 0.00 0.00 0.00 013 0.01 263 0.00 0.00
Total 024 0.16 0.14 0.00 864 414 106.41 0.05 0.04

Source of activity data: Craid Drake, Miles City Field Office, based on the following: Shepard Ah-Nei 1,358 daily passes and 10 annual passes (10 frips per year); South Hills 10 motorcycles per day for 6 monthsir; Pryor Mountain

1,020 estimated round trips; Elk Basin Motorcycle Race with 125

ATV and mok

4

use are

to be evenly split for non-race activities.
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Vegetation Management Resource - Alternative A

Weed Treatment Alternative A
Total Annual Emissions for Weed Treatment - RMP Year - Alternative A
Annual Emissions (Tons)
coz,, COZ?q
PM;, P, 5 NO, SO, co voc HAPs® co, CH, N,O o metric
Activity tons
Heavy Equipment - Fugitive Dust 11.09 1.1 = = = = - = — = = ==
Heavy Equipment - Vehicle Exhaust 0.09 0.09 0.01 0.00 2.80 0.59 0.06 6.53 0.01 0.00 6.65 6.04
Sub-total: Heavy Equipment| 11.18 1.19 0.01 0.00 2.80 0.59 0.06 6.53 0.01 0.0000 6.65 6.04
Commuting Vehicles - Fugitive Dust 248 025 - = = == i == e - = -
Commuting Vehicles - Vehicle Exhaust 0.00 0.00 0.02 0.00 0.1 0.08 0.01 3.69 0.00 0.00 3.84 3.49
Sub-total: Commuting Vehicles 248 0.25 0.02 0.00 0.11 0.08 0.01 3.69 0.00 0.0005 3.84 3.49
Total 13.66 1.44 0.03 0.00 2.91 0.67 0.07 10.22 0.01 0.000 10.49 9.52
“HAPs = Hazardous Air Pollutants; assumed = VOCs * 0.1
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Vegetation Management Resource - Alternative A

ALTERNATIVE: Alternative A
Fugitive Dust from Heavy Construction Operations
INPUTS & ASSUMPTIONS
Description Value Source Notes
Control Efficiency (C) of watering® 0 a
PM,, Emission Factor 0.1 b Tons PM ,/acre-month
Conversion factor for PM ;, to PM, 5 0.1 c Percentage of PM,

* The PM,; emission factor shown below includes 50% control based on watering.

 WRAP Fugitive Dust Handbook, September 2006.

T MIgwest Kesearcn INSUuLe. ZUUb. Backgrouna LUocument Tor IKeVisions 10 Fine Hraclon Katios USeq Tor Al-4£ -ugiive LUST EMISSIon aclors , Keport preparea 1or ine vwestern Governors Association, vwestern Kegional Air Farnersnip (WKAF), MKI

Project No. 110397, November 1, 2006.

Fugitive Dust Emission Estimations for Weed Treatment - All Project Years

Total Emissions
Total Disturbed | Disturbed | *°fDavsto (tonslyear)
Construction Activity Complete/
Acres/Year Acres 4
(20 years) Activity PMyo PM,s
Weed Treatment 2744 54,880 1 10.06 1.01
Total 10.06 1.01
1. Input for calculation purposes, land disturbed one time per year.
Wind Erosion Associated with Land Disturbance
Months to Emission
Days with Wind Speed | Total Suspended |[Disturb Total | Total Suspended Control PM;o PM;s
Activity Land Area Disturbed | Silt Content Greater Than 5.4 m/s Particulate Area Particulate Percent Emissions Emissions
(acre/year) (%) (%) (lbs/facre/month) (months) (Ibs/year) (%) (tons/year) (tons/year)
Total Land Disturbance 27440 346 30 89.673 0.033 8,202.13 0 1.03 0.10

* account for wind blown dust occuring one time (day) for the disturbed land area (includes disturbed road ways), therefore input one day for calculation purposes.

*"Control of Fugitive Dust Sources" EPA-450/3-98-008 (EPA 1998). TSP (Ib/acre/month) = 1.7 x (s/1.5) x ([365-p]/235) x (f/15), where:
p = number of days with > 0.001 in precipitation
f = percent of time wind speed exceeds 5.4 (m/s) [equivalent to 12 mph] = 30.0% derived from Soda Springs Mountain, Montana surface meteorology 2004-2010 dataset.

* AP-42 (EPA 2006), Section 13.2.2 "Unpaved Roads", Background Document. Assuming that PM10 accounts for 25% of TSP. Daily and hourly emissions based on 30.4-day month.

* Assuming that PM, s accounts for 10% of PM;, based on "Analysis of the Fine Fraction of PM in Fugitive Dust," Midwest Research Institute (MRI) Report 110397 (2005).
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it R e - Alternative A
ALTERNATIVE: ive A
[ Factors for
Factors {ghp-hr}
Year 2008 NOX PMyy S0, co voC PM,s CO, CHy N0'
Chainsaw 6-11 Hp 132 975 014 | 29354 | 6189 897 686.00 0.54 0.0043
FellerBunchiSkidder 7510 470 054 0.13 388 046 052 59476 0.01 0.0061
Heavy Equipp 300 Hp 439 025 0.12 176 022 024 536.15 0.00 0.0061
1. N20 factor source: 2009 APl O&G GHG Methodologies Compendium, Tables 4-13 and 4-17. 130,500 Btu/gallon, 2545 Btu/hp-hr
[ i issi imations for Weed Activities - All Years
#of Emissions
: 3 Equipment |Capacity| #of [Avg.Load # of Days/ Total Hours/ —
ctivity Type tp) | nits |Factor (3 | MOUS! [ “activiy | Activityrvear (bslyeariactivity) tonslyear)
- NO, SO, co voC NO, Phiy SO, co VoC PMas co, CH, N,0
Spray Vehicle| 40 — 100 —= — 216 2520 267 | 559115 | 1,178:83 0.01 0.09 0.00 280 059 008 653 0.01 0.00
Weed Treatment
Spray Unit 0 0 0 0 0 0 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
Total 1.26E-02 | 9.28E-02 | 1.34E-03 | 2.80E+00 | 5.89E-01 | 8.54E-02 | 6.53EH00 | 5.13E03 | 4.09E-05

Source of activity data: Billings Field Office, Melissa Passes, 8-20-2011_ Hours esimated by dividing tatal vehicle miles traveled by speed
Assume 2008 emission factors for all years = conservative esimate
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ALTERNATIVE: Alternative A
Emission Factors for Publicly Accessible Unpaved Roads’
Parameter PM,o PM, 5
a (]
E (IbA/MT) = k(s/12)°(SB0y" _C k 18 0.18
(M/0.5)° a 1 1
d 05 05
E..=E(1-P/365) c 0.2 0.2
Assumed
Function/Variable Description Value Reference
E = size-specific emission factor (IbA/MT)
E... = size-specific emission factor extrapolated for natural
mitigation (IbA/MT)
— - Billngs Fi :

s = surface material silt content (%) 4.6 [SoUEcSof Sckviy dete: BRIIGS ekt Ofice
S = mean vehicle speed (mph)

PM,s| 0.00036 |EPA AP-42 Section 13.2.2, Table 13.2.24
C = emission factor for 1980's vehicle fleet
exhaust, brake wear, and tire wear (IbA/MT) PM,| 0.00047 |EPA AP-42 Section 13.2.2, Table 13.2.24
M = surface material moisture content (%) 2.0 |EPA AP-42 Section 13.2.2
P = Number of days precip per year 96.3 |EPA AP-42 Section 13.2.2, Figure 13.2.2-1
CE = control efficiency of watering ° 0% |
# Source: EPA, AP-42 Volume |, Section 13.2.2 Unpaved Roads, Table 13.2.2-2, Nov. 2006
b Fitzpatrick, M. 1990. User’s Guide: Emission Control Technologies and Emission Factors for Unpaved Road Fugitive Emissions , EPA/625/5-87/022. http:/inepis.epa.gov/Exe/ZyPURL.cgi?Dockey=20008SFC.
Fugitive Dust Emission Estimations for Commuting Vehicles on Unpaved Roads - All Project Years

Avg. Round Tri Vehicle PM,, PM, 5
Activit Equi t Tyne® Vehicle Distancep # of Round Miles # of Activities/| Total Annual [Controlled Em. Emissions Controlled Emissions
¥ Mot Lype Speed (miles) | TIPS/ Activity| Traveled/ Year Vehicle Miles Factor onsivehicle [ ivity) | EM-Factor [“flonsivehicle [ o
(mph) Activity (IbVMT) type) (b/VKT) type) v
Weed Treatment | ATV and Other Equipment 5 — — 4,200 1 4,200 1.18 248 248 0.12 0.25 0.25
Total 2.48 0.25

Source of activity data: Billings Field Office, Melissa Passes, 3-20-2011. Data provided in terms of total vehicle miles traveled. VMT is equal to total ATV travel (all on unpaved roads) plus 40% of total truck travel.

Assume no watering

a Accourts for Billings Field Office. “other” equipment associated with this project

J
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Vegetation Management Resource - Alternative A
ALTERNATIVE: Alternative A
Emission Factors for Commuting Vehicles
Factors (gm/mile)
1
Project Your No, I PMyy | PMys | 02 | co voc | co, | CH, | NO
2008
LDDT 231 0.11 0.09 0.01 6.25 275 4095 0.002 0.053
HDDV 272 028 023 0.01 1.72 0.35 79138 0.04 0.04
Source: Moblie 6.2.03
1. N20 factor source: 2009 AP| 0&G GHG Methodologies Compendium, Tables 4-13 and 4-17. 130,500 Biu/gallon, 2545 Btu/hp-hr.
Factors for Off-Road ATV
Vehicle Emission Factors {gm/mile)
Type Class | No, | Py | PMs | so, | co VOC [ CH, | NoO'
2-Stroke ATV R12S | o2 | 18 | 171 [ o003 | 4781 | 4872 | 14015 | o042 | 0003
Source: EPA NONROADS 20082
1. N20 factor source: 2009 APl 0&G GHG Methodologies Compendium, Tables 4-13 and 4-17. 130,500 Biu/gallon, 2545 Btu/hp-hr.
[ for Vehicles on Unpaved and Paved Roads - All Project Years
Round 2 2 Total Annual Emissions
— ) i | Trip | #of Round Ve:::i;’::/’s # of Activities/| Vehicle Miles _
ity Equipment Typ Distance | Trips/Activity| 1arer Year Traveled/ {tons/vehicle type) {tonsfyear)
. Activity o
(miles) Activity NO, PMg | PMys | SO, co VOC | NO, | PMy | PMys | SO, [ CO | VOC [ €O, | CH, N0
Weed Treatment ATV R12S - - - - 1,080 0.00 0.00 0.00 0.00 0.06 0.06 0.00 0.00 0.00 0.00 0.06 0.06 0.17 0.00 0.00
Weed Treatment Other Equipment LDDT - - - - 7.800 0.02 0.00 0.00 0.00 0.05 0.02 0.02 0.00 0.00 0.00 0.05 0.02 352 0.00 0.00
Total 0.02 0.00 0.00 0.00 0.11 0.08 002 | 0.00 | 000 | 0.00 [ 011 | 0.08 | 3.69 | 0.00 | 0.000
ce of activity data: Bill fice, Melissa Passes, 9-20-2011. Data provided in terms of total vehicle miles traveled
& Al vehicles are diesel-powered, except the ATVS, which are gasdiine poversd
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Weed Treatment Alternative B
Total Annual Emissions for Weed Treatment - RMP Year - Alternative B
Annual Emissions (Tons)
02, COZ?q
PM,, PM,5 NO, SO, co voc HAPs® Co, CH, N,O - metric
Activity tons
Heavy Equipment - Fugitive Dust 1.87 0.19 = S= = = == = =
Heavy Equipment - Vehicle Exhaust 0.02 0.01 0.00 0.00 0.48 0.10 0.01 1.11 0.00 0.00 1513 1.03
Sub-total: Heavy Equipment| 1.89 0.20 0.00 0.00 0.48 0.10 0.01 1.1 0.00 0.0000 1.13 1.03
Commuting Vehicles - Fugitive Dust 042 0.04 - - - - - - - - '“ "
Commuting Vehicles - Vehicle Exhaust 0.00 0.00 0.00 0.00 0.02 0.01 0.00 0.63 0.00 0.00 0.65 0.59
Sub-total: Commuting Vehicles 042 0.04 0.00 0.00 0.02 0.01 0.00 0.63 0.00 0.0001 0.65 0.59
Total 2.31 0.24 0.01 0.00 0.49 0.11 0.01 1.74 0.00 0.000 1.78 1.62
®HAPs = Hazardous Air Pollutants; assumed = VOCs * 0.1
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ALTERNATIVE: Alternative B
Fugitive Dust from Heavy Construction Operations
INPUTS & ASSUMPTIONS
Description Value Source Notes
Control Efficiency (C) of watering® 0 a
PM,, Emission Factor 0.1 b Tons PM ,/acre-month
Conversion factor for PM ,, to PM 5 0.1 c Percentage of PM,,

® The PM,; emission factor shown below includes 50% control based on watering.
" WRAP Fugitive Dust Handbook, September 2006.

* MIOWESI Kesearcn INSuIute. ZUUb. BacKgrouna LJOCUMENt Tor KeVISIons 10 FiNe Hacton Kalios USea Tor AF-4Z -UgItive LUST ENMISSION actors , Keport preparea 1or INe Vvesiern GOoVernors Association, Vwestern Kegional AIr Farnersnip (WKAF), MKi
Project No. 110397, November 1, 2006.

Fugitive Dust Emission Estimations for Weed Treatment - All Project Years

Total Emissions
Total Disturbed Disturbed #ot Dayelo (tonslyear)
Construction Activity Complete/
Acres/Year Acres 4
(20 years) Activity PMo PM;5
Weed Treatment 464 9,280 1 1.70 0.17
Total 1.70 0.17
1. Input for calculation purposes, land disturbed one time per year.
Wind Erosion Associated with Land Disturbance
Months to Emission
Days with Wind Speed | Total Suspended |Disturb Total | Total Suspended Control PMyo PM;g
Activity Land Area Disturbed | Silt Content Greater Than 5.4 m/s Particulate Area Particulate Percent Emissi Emissi
(acrelyear) (%) (%) (Ibs/acre/month) (months) (Ibs/year) (%) (tons/year) (tons/year)
Total Land Disturbance 464.0 346 30 89.673 0.033 1,386.95 0 0.17 0.02

* account for wind blown dust occuring one time (day) for the disturbed land area (includes disturbed road ways), therefore input one day for calculation purposes.

* "Control of Fugitive Dust Sources" EPA-450/3-98-008 (EPA 1998). TSP (Ib/acre/month) = 1.7 x (s/1.5) x ([365-p]/235) x (f/15), where:
p = number of days with > 0.001 in precipitation
f = percent of time wind speed exceeds 5.4 (m/s) [equivalent to 12 mph] = 30.0% derived from Soda Springs Mountain, Montana surface meteorology 2004-2010 dataset.

* AP-42 (EPA 2006), Section 13.2.2 "Unpaved Roads", Background Document. Assuming that PM10 accounts for 25% of TSP. Daily and hourly emissions based on 30.4-day month.

* Assuming that PM, s accounts for 10% of PM,; based on "Analysis of the Fine Fraction of PM in Fugitive Dust,” Midwest Research Institute (MRI) Report 110397 (2005).
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Vi ion M t Resource - Altemative B

ALTERNATIVE: Alt B
Factors for
Emission Factors (g/hp-hr}
Year 2008 NOx PMy | SO, co voc CHy
Chainsaw 6-11 Hp 132 975 0.14 20354 | 6189 054
FellerBunch/Skidder 75-104 470 ot | oas. | SEE | 046 o
Heavy Equipp 200 Hp 439 025 0.12 1.76 022 0.00
1. N20 factor source: 2009 APl O8G GHG Methodologies Compendium, Tables 4-13 and 4- 0545 Btu/hp-hr.
C i issi imations for Weed Activities - All Years
#of Emissions
: 2 Equipment |Capacity| #of |Avg.Load # of Daysi Total Hours! —
Activity Type thp) | units |Factor (% H;“'s' Activity | ActivitylYear (Ibslyeariactivity) {tonslyear)
g NO, Phly SO, ) VoC NO, Phsg SO, [5) VOC Py CO, CH, N,O
Spray Vehi 40 — 100 — — 37 428 3157 045 950.50 20040 0.00 0.02 0.00 048 010 001 1m 0.00 0.00
Weed Treatment
Spray Unit 0 0 0 0 0 0 0.00 0.00 000 0.00 000 0.00 0.00 0.00 0.00 000 000 000 0.00 0.00
Total 2.14E-03 | 1.58E-02 | 2.27E-04 | 4.75E-01 | 1.00E01 | 1.45E-02 | 1.11EH00 | 8.72E-04 | 6.95E-06

veled by speed.

Source of adtivity data: Billings Field Office, Melissa Passes, 3-20-2011. Hours estimated by dividing total vehicle milest

Assume 2008 emission factors for all years = conservative estimate
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ALTERNATIVE: Alternative B
Emission Factors for Publicly Accessible Unpaved Roads'
Parameter PM,o PM2s
a d
£ (IbA/MT) = k(s/12)°(S/30)° _C k 1.8 0.18
(M/0.5)° a 1 1
d 05 05
E..=E (1 - P/365) c 0.2 02
Assumed
Function/Variable Description Valie Reference
E = size-specific emission factor (IbAVMT)
E... = size-specific emission factor extrapolated for natural
mitigation (Ib/AVMT)
f : Billings Field Office.
s = surface material silt content (%) 34:6 OUroR o Beiviy teka EGs Fiekd Ofhce
S = mean vehicle speed (mph)
PM,;| 0.00036 [EPA AP-42 Section 13.2.2, Table 13.2.24
C = emission factor for 1980's vehicle fleet
exhaust, brake wear, and tire wear (IbA/MT) PMo| 0.00047 |EPA AP-42 Section 13.2.2, Table 13.2.24
M = surface material moisture content (%) 2.0 |EPA AP-42 Section 13.2.2
P = Number of days precip per year 96.3 [EPA AP-42 Section 13.2.2, Figure 13.2.2-1
CE = control efficiency of watering ” 0%
* Source: EPA, AP-42 \/olume I, Section 13.2.2 Unpaved Roads, Table 13.2.2-2, Nov. 2006
* Fitzpatrick, M. 1990. User's Guide: Control Technok and Emi: Factors for Unpaved Road Fugitive Emissions , EPA/625/5-87/022. http://nepis.epa.gov/Exe/ZyPURL.cgi?Dockey=20008SFC.
Fugitive Dust Est 1s for C ting Vehicles on Unpaved Roads - All Project Years
Avg. Round Trip Vehicle PM,, PM, ¢
Activity Equipment Type® Vehicle Distince # of Round Miles # of Activities/| Total Annual [Controlled Em. Emissions Controlled Emissions
Speed (miles) Trips/ Activity| Traveled/ Year Vehicle Miles Factor (tons/vehicle (tons/activity) Em. Factor (tons/vehicle (tons/activity)
(mph) Activity (Ib/VMT) type) (Ib/AVMT) type)
Weed Treatment | ATV and Other Equipment 5 - - 714 1 714 1.18 042 0.42 0.12 0.04 0.04
Total 0.42 0.04

Source of activity data: Billings Field Office, Melissa Passes, 9-20-2011. Data provided in terms of total vehicle miles traveled. VMT is equal to total ATV travel (all on unpaved roads) plus 40% of total truck travel.

Assume no watering

a Accounts for Bilings Field Office. "other” equipment associated wih this project
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ALTERNATIVE: Alternative B
[Emission Factors for ing Vehicles
Factors {gm/mile)
1
roact Your No, [ oMo [ oM | s | co voeo | e, [ en [ mo
2008
L DDT 231 0.11 0.09 001 625 275 4095 0.002 0.053
HDDV 272 028 023 0.01 1.72 035 7918 004 0.04
Source: Moblie 6.2.03
1. N20 factor source: 2009 APl O&G GHG Methodologies Compendium, Tables 4-13 and 4-17. 130,500 Biu/galion, 2545 Biuhp-hr.
ission Factors for Off-Road ATV
Vehicle Emission Factors {gm/mile)
Type Class | nNo, | PMe | PMs | so, | co voc | co, | cH, | wNO'
2-Stroke ATV R12S | o025 | 18 | 171 | 003 | 4781 | 4872 | 14015 | 042 | 0003
1. N20 factor source: 2009 APl 0&G GHG Methodologies Compendium, Tables 4-13 and 4-17. 130,500 Biu/gallon, 2545 Biu/hp-hr.
for C Vehicles on Unpaved and Paved Roads - All Project Years
Round = = Total Annual Emissions
i ) i | s Trip | #ofRound v?':::'::l“ 2 of Activities| Vehicle Miles _
ey Equipment Type Distance | TripsiActivity| sor =g Year Traveled/ ({tonsivehicle type) ({tonsfyear)
{miles) Activity NO, PMy PM,5 S0, co voc NO, | PMy | PMys | SO, co | voc | co, | cH, N0
Weed Treatment ATV R12S - — - - 184 0.00 0.00 0.00 0.00 0.01 0.01 0.00 000 | 000 | 000 [ 001 | 001 003 | 000 0.00
|Weed Treatment Other Equipment LDDT — - - - 1,326 0.00 0.00 0.00 0.00 0.01 0.00 0.00 000 | 000 | 000 [ 001 | 000 | o060 | 0.00 0.00
0.00 0.00 0.00 0.02 0.01 0.00 | 0.00 [ 0.00 | 0.00 | 0.02 | 0.01 | 0.63 | 0.00 | 0.000
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Weed Treatment Alternative C
Total Annual Emissions for Weed Treatment - RMP Year - Alternative C
Annual Emissions (Tons)
. coz,, | €9Z%a
PM,, PM, 5 NO, SO, co voc HAPS co, CH, N0 one metric
Activity tons
Heavy Equipment - Fugitive Dust 8.44 0.84 - - - - - - — - - -
Heavy Equipment - Vehicle Exhaust 0.07 0.06 0.01 0.00 212 0.45 0.04 4.97 0.00 0.00 5.06 4.59
Sub-total: Heavy Equipment 8.51 0.91 0.01 0.00 212 0.45 0.04 4.97 0.00 0.0000 5.06 4.59
Commuting Vehicles - Fugitive Dust 1.89 0.19 - - -
Commuting Vehicles - Vehicle Exhaust 0.00 0.00 0.02 0.00 0.08 0.06 0.01 2.80 0.00 0.00 292 265
Sub-total: Commuting Vehicles 1.89 0.19 0.02 0.00 0.08 0.06 0.01 2.80 0.00 0.0003 2.92 2.65
Total 10.40 1.10 0.02 0.00 2.21 0.51 0.05 7.77 0.00 0.000 7.98 7.24
“HAPs = Hazardous Air Pollutants; assumed = VOCs * 0.1
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ALTERNATIVE: Alternative C
Fugitive Dust from Heavy Construction Operations
INPUTS & ASSUMPTIONS
Description Value Source Notes
Control Efficiency (C) of watering® 0 a
PM,, Emission Factor 0.11 b Tons PM /acre-month
Conversion factor for PM , to PM < 0.1 c Percentage of PM,

" The PM,; emission factor shown below includes 50% control based on watering.
” WRAP Fugitive Dust Handbook, September 2006.

MIOWEST Kesearcn INSUtULe. ZUUb. BacKgrouna LOCUMENT Tor KEVISIONS 10 HINE Haclion Katios USea TOr AF-42 -UQIIVe LUST EMISSION aclors , Keport preparea Tor e VWestem OVErnors ASsociation, Vwestern Kegional Air Fannersnip (WKAF), MKI
Project No. 110397, November 1, 2006.

Fugitive Dust Emission Estimations for Weed Treatment - All Project Years

Total Emissions
Total Disturbed | Disturbed | *.OF D&sto (tonslyear)
Construction Activity o Complete/
Acres/Year Acres 1
(20 years) Activity PMyo PM,s
Weed Treatment 2088 41,760 1 7.66 0.77
Total 7.66 0.77
1. Input for calculation purposes, land disturbed one time per year.
Wind Erosion Associated with Land Disturbance
Months to Emission
Days with Wind Speed | Total Suspended | Disturb Total | Total Suspended Control PMyo PM;g
Activity Land Area Disturbed | Silt Content Greater Than 5.4 m/s Particulate Area Particulate Percent Emissi Emissi
(acre/year) (%) (%) (Ibs/acre/month) (months) (Ibs/year) (%) (tons/year) (tons/year)
Total Land Disturbance 2088.0 346 30 89.673 0.033 6,241.27 0 0.78 0.08

* account for wind blown dust occuring one time (day) for the disturbed land area (includes disturbed road ways), therefore input one day for calculation purposes.

* "Control of Fugitive Dust Sources" EPA-450/3-98-008 (EPA 1998). TSP (Ib/acre/month) = 1.7 x (s/1.5) x ([365-p]/235) x (f/15), where:
p = number of days with > 0.001 in precipitation
f = percent of time wind speed exceeds 5.4 (m/s) [equivalent to 12 mph] = 30.0% derived from Soda Springs Mountain, Montana surface meteorology 2004-2010 dataset.

* AP-42 (EPA 2006), Section 13.2.2 "Unpaved Roads", Background Document. Assuming that PM10 accounts for 25% of TSP. Daily and hourly emissions based on 30.4-day month.

* Assuming that PM, ; accounts for 10% of PM, based on "Analysis of the Fine Fraction of PM in Fugitive Dust," Midwest Research Institute (MRI) Report 110397 (2005).
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ALTERNATIVE: Alternative C
|Emission Factors for t
Factors (g/hp-hr)
Year 2008 NOx PM;o SO, co voc PM, 5 co, CH; | N0
Chainsaw 6-11 Hp 1.32 9.75 0.14 29354 61.89 8.97 686.00 054 | 0.0043
Feller/Bunch/Skidder 75-10d 470 054 0.13 3.88 046 0.52 594.76 0.01 | 0.0061
Heavy Equipp 300 Hp 439 025 0.12 1.76 022 0.24 536.15 0.00 | 0.0061
1. N20O factor source: 2009 AP| O&G GHG Methodologies Compendium, Tables 4-13 and 4-17. 130,500 Btu/gallon, 2545 Btu/hp-hr.
Combusti ission Estimati for Weed Management Activities - All Years
Avg. #of Emissions
2 Equipment | Capacity = Load # of Days/| Total Hours/ >
Actiy Type P L e ";:’S’ Activity | Activity/Year (Ibsfyearfactivity) (tonsfyear)
(%) Y NO, PM;, | SO, co vVoC NO, PM,;o SO, Cco voc PM;5 CO, CH, N,O
Spray Vehicle 40 — 100 — — 164 1915 | 14112 | 203 |#HHa4 | 895.91 0.01 0.07 0.00 212 045 0.06 497 0.00 0.00
Weed Treatment
Spray Unit 0 0 0 0 0 0 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
Total 9.58E-03 | 7.06E-02 | 1.01E-03 | 2.12E+00 | 4.48E-01 | 6.49E-02 | 4.97E+00| 3.90E-03 | 3.11E-05

Source of activity data: Billings Field Office, Melissa Passes, 9-20-2011. Hours estimated by dividing total vehicle miles fraveled by speed.
Assume 2008 emission factors for all years = conservative estimate
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ALTERNATIVE: Alternative C
Emission Factors for Publicly A ble Unp Roads’
Parameter PM,o PM, s
3 d
E (IbAVMT) = k(s/12)°(SB30)° _C k 18 0.18
(M/0.5)° a 1 1
d 05 05
E..=E(1-P/365) c 0.2 0.2
Assumed
Function/Variable Description iatiee Reference
E = size-specific emission factor (IbAVMT)
E,.. = size-specific emission factor extrapolated for natural
mitigation (IbAVMT)
s = surface material silt content (%) 346 Source of Y data: Bilings Fleld i
S = mean vehicle speed (mph)
PM,;s| 0.00036 |EPA AP-42 Section 13.2.2, Table 13.2.24

C = emission factor for 1980's vehicle fleet
exhaust, brake wear, and tire wear (IbAVMT) PM,,| 0.00047 [EPA AP-42 Section 13.2.2, Table 13.2.24
M = surface material moisture content (%) 2.0 |EPA AP-42 Section 13.2.2
P = Number of days precip per year 96.3 EPA AP-42 Section 13.2.2. Figure 13.2.2-1
CE = control efficiency of watering ° 0%
* Source: EPA, AP-42 Volume |, Section 13.2.2 Unpaved Roads, Table 13.2.2-2, Nov. 2006
* Fitzpatrick, M. 1990. User’s Guide: Control Te gies and Factors for Unpaved Road Fugitive Emissions , EPA/625/5-87/022. http://nepis.epa.gov/Exe/ZyPURL.cgi?Dockey=20008SFC.
Fugitive Dust Emission Estimati for C g Vehi: on Unpaved Roads - All Project Years

Avg. Round Trip Vehicle PM,, PM, 5

Activity Equipment Type® Vehicle Distaihce # of Round Miles # of Activities/| Total Annual [Confrolled Em. Emissions Controlled Emissions

Speed (miles) Trips/ Activity| Traveled/ Year Vehicle Miles Factor (tons/vehicle (tons/activity) Em. Factor (tons/vehicle (tons/activity)

(mph) Activity (Ib/VMT) type) (Ib/VMT) type)
Weed Treatment | ATV and Other Equipment 5 - - 3,192 1 3,192 1.18 1.89 1.89 0.12 0.19 0.19

Total 1.89 0.19

Source of activity data: Billings Field Office, Melissa Passes, 9-20-2011. Data provided in terms of total vehicle miles traveled. VMT is equal to total ATV travel (all on unpaved roads) plus 40% of total truck travel.

Assume no watering

3 Accounts for Bilings Field Offce. "other” equipment associated with this project
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Vegetation Management Resource - Alternative C
ALTERNATIVE: Alternative C
Emission Factors for i i
Factors (gm/mile}
1
Project Year NO, I PMy, I PM,5 I s02 co voc I co, I CH, I N0
2008
LoDT 231 0.11 0.09 0.01 6.25 275 4095 0.002 0.053
DDV 272 028 023 001 172 035 7918 004 004
Source: Moblie 6.2.03
1. N20 factor source: 2009 APl O&G GHG Methodologies Compendium. Tables 4-13 and 4-17. 130,500 Biu/galion, 2545 Btu/hp-hr.
Factors for Off-Road ATV
Vehicle Emission Factors {gm/mile)
Type Class [ Nno. [ PMy | PMys | so, [ co voc | co, | cH [ woO'
2-Stroke ATV R12S | o025 | 18 | 171 | o003 | 4781 | 4872 | 14015 | 042 | 0003
Source: EPA NONI A
1. N20 factor source: 2009 AP O&G GHG Methodologies Compendium, Tables 4-13 and 4-17. 130,500 Btu/galion, 2545 Btwhp-hr.
for Vehicles on Unpaved and Paved Roads - All Project Years
Round 5 Total Annual Emissions
i ) o | ciass | TP | #ofRound ve;'r':":ﬂ“ # of Activities/| Vehicle Miles _
Pty Equipment Typ Distance |TripsiActivity] ol Year Traveled! {tonsivehicle type) {tons/year)
{miles) Activity NO, PMy PM,s S0, co voc NO, PMyu | PMys | SO, co voc | co, CH, N0
[Weed Treatment ATV R12S - - - - 821 0.00 0.00 0.00 0.00 004 004 0.00 000 | 000 | 000 | 004 | 004 | 013 | o000 0.00
[Weed Treatment Other Equipment LDDT - - - - 5928 0.02 0.00 0.00 0.00 004 002 0.02 000 | 000 | 000 | 004 | 002 | 268 | 000 0.00
Total 0.02 0.00 0.00 0.00 0.08 0.06 0.02 0.00 | 000 | 0.00 | 0.08 | 0.06 | 2.80 | 0.00 0.000
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Vegetation Management Resource - Alternative D
Weed Treatment Alternative D
Total Annual Emissions for Weed Treatment - RMP Year - Alternative D
Annual Emissions (Tons)
02, 002?q
PM,, PM, NO, SO, co vocC HAPs® Cco, CH, N,O - metric
Activity tons
Heavy Equipment - Fugitive Dust 450 0.45 S = . e = = =
Sub-total: Heavy Equipment| 454 0.49 0.01 0.00 1.15 0.24 0.02 2.68 0.00 0.0000 2.73 2.48
Commuting Vehicles - Fugitive Dust 1.02 0.10 e g - - -
Commuting Vehicles - Vehicle Exhaust 0.00 0.00 0.01 0.00 0.05 0.03 0.00 1.51 0.00 0.00 157 1.43
Sub-total: Commuting Vehicles 1.02 0.10 0.01 0.00 0.05 0.03 0.00 1.51 0.00 0.0002 1.57 143
Total 5.56 0.59 0.01 0.00 119 0.28 0.03 4.19 0.00 0.000 4.30 3.90

“HAPs = Hazardous Air Pollutants; assumed = VOCs * 0.1
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Vegetation Management Resource - Alternative D

ALTERNATIVE: Alternative D
Fugitive Dust from Heavy Construction Operations
INPUTS & ASSUMPTIONS
Description Value Source Notes
Control Efficiency (C) of watering® 0 a
PM,, Emission Factor 0.1 b Tons PM /acre-month
Conversion factor for PM , to PM, 5 0.1 c Percentage of PM,

® The PM,, emission factor shown below includes 50% control based on watering.

“ WRAP Fugitive Dust Handbook, September 2006.
Migwest xesearcn INSuuLe. ZUUb. Backgrouna Locument ror Kevisions 10 Fine Hraction IXallos Usea 10r Al--4£ ugiuve LAUST EmISSIon -actors , Keport preparea 1or (ne vvesterm overnors Association, vwestern egional Air Famnersnip (WKAF), MKl

Project No. 110397, November 1, 2006.

Fugitive Dust Emission Estimations for Weed Treatment - All Project Years

Total — . Emissions
of Days to
tons/year,
Construction Activity Total Disturbed Disturbed Complete/ ( fycer)
Acres/Year Acres N
(20 years) Activity PMio PMzs
Weed Treatment 1114 22,280 1 4.08 0.41
Total 4.08 0.41
1. Input for calculation purposes, land disturbed one time per year.
Wind Erosion Associated with Land Disturbance
Months to Emission
Days with Wind Speed | Total Suspended |Disturb Total [ Total Suspended Control PMyo PM;s
Activity Land Area Disturbed | Silt Content Greater Than 6.4 m/s Particulate Area Particulate Percent Emissions Emissions
(acre/year) (%) (%) (Ibs/acre/month) (months) (Ibs/year) (%) (tonslyear) (tons/year)
Total Land Disturbance 1114.0 346 30 89.673 0.033 3,3290.87 0 0.42 0.04

* account for wind blown dust occuring one time (day) for the disturbed land area (includes disturbed road ways), therefore input one day for calculation purposes.

* "Control of Fugitive Dust Sources" EPA-450/3-98-008 (EPA 1998). TSP (Ib/acre/month) = 1.7 x (s/1.5) x ([365-p)/235) x (f/15), where:
p = number of days with > 0.001 in precipitation
f = percent of time wind speed exceeds 5.4 (m/s) [equivalent to 12 mph] = 30.0% derived from Soda Springs Mountain, Montana surface meteorology 2004-2010 dataset.

* AP-42 (EPA 2006), Section 13.2.2 "Unpaved Roads", Background Document. Assuming that PM10 accounts for 25% of TSP. Daily and hourly emissions based on 30.4-day month.

* Assuming that PM, s accounts for 10% of PM,; based on "Analysis of the Fine Fraction of PM in Fugitive Dust," Midwest Research Institute (MRI) Report 110397 (2005).
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Vegetation Management Resource - Alternative D
ALTERNATIVE: Alternative D
|El'issi°n Factors for Egll'gmeﬂt
Emission Factors (g/hp-hr]
Year 2008 NOx PMy SO, co voc PM;s co, CHy N,0'
Chainsaw 5-11 Hp 132 975 | 014 | 20354 | 6189 | 87 686.00 05 | 00043
= idderi6add 470 054 | 013 | 388 | o046 | o052 594.76 001 | 00061
Heavy Equipp 300 Hp 439 025 | 012 | 176 | 022 | o024 536.15 000 | 00061
1. N20 factor source: 2009 APl O&G GHG Methodologies Compendium, Tables 4-13 and 4-17. 130,500 Biu/gallon, 2545 Biuhp-hr.
for Weed Activities - All Years
Equipment [capacity| #of |avg.Load| *°F |#ofpaysi| Total Hourss Eiissions
. quip! apacil o vg. Loa o ‘otal Hours: —
Activity Type thp) | units |Factor (%) ""D“"' Activity | Activity/Year (Ibslyearfactivity) (tons/year)
2y NO, Pl S0, co Voc NO, Py S0, o VoC P, <o, oH; )
Spray Vehicie| 40 = 100 = = 89 10.33 7613 100 | 229237 48332 [ o001 0.04 0.00 115 024 004 268 0.00 0.00
Weed Treatment
Spray Unit 0 0 0 0 0 0 0.00 0.00 000 | o000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total 547E-03 | 3.81E-02 | 547604 | 1.45E+00 | 242601 | 3.50E-02 | 2.68E400 | 210E-03 | 1.68E05

vity data: Billings Field Office, Melissa Pass:
Assume 2008 emission factors for all years

20-2011. Hours estimated by dividng total vehicle miles traveled by speed

conservati
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Vegetation Management Resource - Alternative D
ALTERNATIVE: Alternative D
Emission Factors for Publicly Accessible Unpaved Roads’
Parameter PM 4, P, 5
3 ¢ d
E (IbAV/MT) = k(s/12)°(S/30)° _C k 18 0.18
(M/0.5)° a 1 1
d 05 05
E..=E(1-P/365) c 02 0.2
Assumed
Function/Variable Description Value Reference
E = size-specific emission factor (IbA/MT)
E... = size-specific emission factor extrapolated for natural
mitigation (lbAYMT)
S f activity data: Billings Field Office.

s = surface material silt content (%) 346 e c©
S = mean vehicle speed (mph)

PM,:| 0.00036 |EPA AP-42 Section 13.2.2, Table 13.2.24
C = emission factor for 1980's vehicle fleet
exhaust, brake wear, and tire wear (IbAVMT) PM,;| 0.00047 |EPA AP-42 Section 13.2.2, Table 13.2.24
M = surface material moisture content (%) 2.0 |EPA AP-42 Section 13.2.2
P = Number of days precip per year 96.3 EPA AP-42 Section 13.2.2, Figure 13.2.2-1
CE = control efficiency of watering b 0% |
* Source: EPA, AP42 Volume 1, Section 13.2.2 Unpaved Roads, Table 13.2.2-2, Nov. 2006
® Fitzpatrick, M. 1990. User’s Guide: Emission Control Technologies and Emission Factors for Unpaved Road Fugitive Emissions , EPA/625/5-87/022.  http:/inepis.epa.gov/Exe/ZyPURL.cgi?Dockey=20008SFC.
Fugitive Dust Emission Estimations for Commuting Vehicles on Unpaved Roads - All Project Years

. Round Trip Vehicle PM,, Phiys
Activit Eaui f Type? Vehicle Dictance # of Round Miles # of Activities/| Total Annual [Controlled Em. Emissions Controlled Emissions
¥ quipment Lype Speed (miles) | TIPS/ Activity|  Traveled/ Year Vehicle Miles Factor Tonsivehicle | (O ivity) | EM- Factor [Tonsivehicle [ O C o
(mph) Activity (Ib/VMT) type) (Ib/VMT) type) ¥
Weed Treatment | ATV and Other Equipment 5 —= = 1,722 1 1,722 1.18 1.02 1.02 012 0.10 0.10
Total 1.02 0.10

Source of activity data: Billings Field Office, Melissa Passes, 3-20-2011. Data provided in terms of total vehicle miles traveled. VMT is equal to total ATV travel (all on unpaved roads) plus 40% of total truck travel.

Assume no watering
a Accounts for Billings Field Office. "othes

equipment associated with this project
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Vegetation Management Resource - Alternative D
ALTERNATIVE: Alt: D
[Emi Factors for Commuting Vehi
Emission Factors (gm/mile)
1
F— No, EEEIEEE voc co, | cu | no
2008
LDDT 231 0.11 0.08 0.01 625 275 4085 0.002 0053
HDDV 272 0.28 023 0.01 172 035 7918 0.04 0.04
Source: Moblie 6.2.03
1. N20 factor source: 2009 APl O8G GHG Methodologies Compendium, Tables 4-13 and 4-17. 130,500 Btu/gallon, 2545 Btu/hp-hr.
Factors for Off-Road ATV
Vehicle Emission Factors (gm/mile)
Class | no, | PMg [ PMis | SO, co voC | co, | cH, | nO
2-Stroke ATV R12S | 025 | 18 | 171 | 003 4781 4872 | 14045 | 042 | 0003

Source: EPANON! 20082
1. N20 factor source: 2008 APl 08G GHG Methodologies Compendium, Tables 4-13 and 4-17. 130,500 Btu/gallon, 2545 Btu/hp-hr.
C: for C Vehicles on Unpaved and Paved Roads - All Project Years

Rot{nd Vehicle Miles #of To@l Annual Emissions

Activity Equipment Type® | Class | TP | #OfRound | "o oo |activitiesivea| VEMcle Miles 1
quip Distance | Trips/Activity Activity v Traveled (tons/vehicle type) (tonslyear)

(miles) Activity NO, | PMyg | PMys | SO, co voc NO, | PMy | PMys | SO, co voc co, CH, N0
Weed Treatment ATV R12S — - -— - 443 0.00 0.00 0.00 0.00 0.02 0.02 0.00 0.00 0.00 0.00 0.02 0.02 0.07 0.00 0.00
Weed Treatment Other Equipment LDDT -— - - - 3,198 0.01 0.00 0.00 0.00 0.02 0.01 0.01 0.00 0.00 0.00 0.02 0.01 144 0.00 0.00

Total 8.27E-03| 1.29E-03| 1.15E-03| 3.34E-05| 4.54E-02 | 3.35E-02| 8.27E-03| 1.29E-03| 1.15E-03| 3.34E-05| 4.54E-02| 3.35E-02 | #5444 | 2.14E-04| 1.88E-04

veled scaled from Alte!

vased on the ratio of treated acreage.

ernative D treated acreage is 41% of Altern:

Atreated acreage
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