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APPENDIX A 

MOTORIZED OVERSNOW VEHICLE ALTERNATIVES 
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2012 SEIS Alternative 2 Interim Use 

Snowmobiles West Entrance South Entrance East Entrance North Entrance Old Faithful Total

162 133 2 10 11 318

YELL Road Segment Factor Results Factor Results Factor Results Factor Results Factor Results

Mammoth to Norris 0.05 8.1 0.03 3.99 0.1 0.2 1.8 18 0.3 3.3 33.59

West Entrance to Madison 1.8 291.6 0.05 6.65 0.1 0.2 0.15 1.5 0.15 1.65 301.6

Madison to Norris 0.59 95.58 0.08 10.64 0.1 0.2 1.2 12 1 11 129.42

Norris to Canyon Village 0.44 71.28 0.05 6.65 0.2 0.4 0.56 5.6 0.7 7.7 91.63

Canyon Village to Fishing Bridge 0.34 55.08 0.45 59.85 1.4 2.8 0.36 3.6 0.7 7.7 129.03

Fishing Bridge to East Entrance 0.02 3.24 0.05 6.65 1.6 3.2 0.02 0.2 0.02 0.22 13.51

Fishing Bridge to West Thumb 0.08 12.96 0.46 61.18 0.3 0.6 0.02 0.2 0.7 7.7 82.64

Madison to Old Faithful 1.41 228.42 0.47 62.51 0.1 0.2 1.15 11.5 1.05 11.55 314.18

Old Faithful to West Thumb 0.27 43.74 1.35 179.55 0.2 0.4 0.05 0.5 0.75 8.25 232.44

West Thumb to Flagg Ranch 0.05 8.1 1.75 232.75 0.1 0.2 0.05 0.5 0.05 0.55 242.1

Snowcoaches West Entrance South Entrance East Entrance North Entrance Old Faithful Total

40 6 0 13 19 78

YELL Road Segment Factor Results Factor Results Factor Results Factor Results Factor Results

Mammoth to Norris 0.05 2 0.03 0.18 0.1 0 1.8 23.4 0 0 25.58

West Entrance to Madison 1.8 72 0.05 0.3 0.1 0 0.15 1.95 0.48 9.12 83.37

Madison to Norris 0.59 23.6 0.08 0.48 0.1 0 1.2 15.6 0.06 1.14 40.82

Norris to Canyon Village 0.44 17.6 0.05 0.3 0.2 0 0.56 7.28 0.06 1.14 26.32

Canyon Village to Fishing Bridge 0.34 13.6 0.45 2.7 1.4 0 0.36 4.68 0.06 1.14 22.12

Fishing Bridge to East Entrance 0.02 0.8 0.05 0.3 1.6 0 0.02 0.26 0 0 1.36

Fishing Bridge to West Thumb 0.08 3.2 0.46 2.76 0.3 0 0.02 0.26 0.06 1.14 7.36

Madison to Old Faithful 1.41 56.4 0.47 2.82 0.1 0 1.15 14.95 0.6 11.4 85.57

Old Faithful to West Thumb 0.27 10.8 1.35 8.1 0.2 0 0.05 0.65 1.3 24.7 44.25

West Thumb to Flagg Ranch 0.05 2 1.75 10.5 0.1 0 0.05 0.65 1.18 22.42 35.57
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2012 DEIS Alternative 3 BAT Snowcoach Only

Snowmobiles West Entrance South Entrance East Entrance North Entrance Old Faithful Total

0 0 0 0 0 0

YELL Road Segment Factor Results Factor Results Factor Results Factor Results Factor Results

Mammoth to Norris 0.05 0 0.03 0 0.1 0 1.8 0 0.3 0 0

West Entrance to Madison 1.8 0 0.05 0 0.1 0 0.15 0 0.15 0 0

Madison to Norris 0.59 0 0.08 0 0.1 0 1.2 0 1 0 0

Norris to Canyon Village 0.44 0 0.05 0 0.2 0 0.56 0 0.7 0 0

Canyon Village to Fishing Bridge 0.34 0 0.45 0 1.4 0 0.36 0 0.7 0 0

Fishing Bridge to East Entrance 0.02 0 0.05 0 1.6 0 0.02 0 0.02 0 0

Fishing Bridge to West Thumb 0.08 0 0.46 0 0.3 0 0.02 0 0.7 0 0

Madison to Old Faithful 1.41 0 0.47 0 0.1 0 1.15 0 1.05 0 0

Old Faithful to West Thumb 0.27 0 1.35 0 0.2 0 0.05 0 0.75 0 0

West Thumb to Flagg Ranch 0.05 0 1.75 0 0.1 0 0.05 0 0.05 0 0

Snowcoaches West Entrance South Entrance East Entrance North Entrance Old Faithful Total

62 10 0 19 29 120

YELL Road Segment Factor Results Factor Results Factor Results Factor Results Factor Results

Mammoth to Norris 0.05 3.1 0.03 0.3 0.1 0 1.8 34.2 0 0 37.6

West Entrance to Madison 1.8 111.6 0.05 0.5 0.1 0 0.15 2.85 0.48 13.92 128.87

Madison to Norris 0.59 36.58 0.08 0.8 0.1 0 1.2 22.8 0.06 1.74 61.92

Norris to Canyon Village 0.44 27.28 0.05 0.5 0.2 0 0.56 10.64 0.06 1.74 40.16

Canyon Village to Fishing Bridge 0.34 21.08 0.45 4.5 1.4 0 0.36 6.84 0.06 1.74 34.16

Fishing Bridge to East Entrance 0.02 1.24 0.05 0.5 1.6 0 0.02 0.38 0 0 2.12

Fishing Bridge to West Thumb 0.08 4.96 0.46 4.6 0.3 0 0.02 0.38 0.06 1.74 11.68

Madison to Old Faithful 1.41 87.42 0.47 4.7 0.1 0 1.15 21.85 0.6 17.4 131.37

Old Faithful to West Thumb 0.27 16.74 1.35 13.5 0.2 0 0.05 0.95 1.3 37.7 68.89

West Thumb to Flagg Ranch 0.05 3.1 1.75 17.5 0.1 0 0.05 0.95 1.18 34.22 55.77
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2012 SEIS Alternative 4  Transportation Event

Snowmobiles West Entrance South Entrance East Entrance North Entrance Old Faithful Total

245 200 3 15 17 480

YELL Road Segment Factor Results Factor Results Factor Results Factor Results Factor Results

Mammoth to Norris 0.05 12.25 0.03 6 0.1 0.3 1.8 27 0.3 5.1 50.65

West Entrance to Madison 1.8 441 0.05 10 0.1 0.3 0.15 2.25 0.15 2.55 456.1

Madison to Norris 0.59 144.55 0.08 16 0.1 0.3 1.2 18 1 17 195.85

Norris to Canyon Village 0.44 107.8 0.05 10 0.2 0.6 0.56 8.4 0.7 11.9 138.7

Canyon Village to Fishing Bridge 0.34 83.3 0.45 90 1.4 4.2 0.36 5.4 0.7 11.9 194.8

Fishing Bridge to East Entrance 0.02 4.9 0.05 10 1.6 4.8 0.02 0.3 0.02 0.34 20.34

Fishing Bridge to West Thumb 0.08 19.6 0.46 92 0.3 0.9 0.02 0.3 0.7 11.9 124.7

Madison to Old Faithful 1.41 345.45 0.47 94 0.1 0.3 1.15 17.25 1.05 17.85 474.85

Old Faithful to West Thumb 0.27 66.15 1.35 270 0.2 0.6 0.05 0.75 0.75 12.75 350.25

West Thumb to Flagg Ranch 0.05 12.25 1.75 350 0.1 0.3 0.05 0.75 0.05 0.85 364.15

Snowcoaches West Entrance South Entrance East Entrance North Entrance Old Faithful Total

31 5 0 10 14 60

YELL Road Segment Factor Results Factor Results Factor Results Factor Results Factor Results

Mammoth to Norris 0.05 1.55 0.03 0.15 0.1 0 1.8 18 0 0 19.7

West Entrance to Madison 1.8 55.8 0.05 0.25 0.1 0 0.15 1.5 0.48 6.72 64.27

Madison to Norris 0.59 18.29 0.08 0.4 0.1 0 1.2 12 0.06 0.84 31.53

Norris to Canyon Village 0.44 13.64 0.05 0.25 0.2 0 0.56 5.6 0.06 0.84 20.33

Canyon Village to Fishing Bridge 0.34 10.54 0.45 2.25 1.4 0 0.36 3.6 0.06 0.84 17.23

Fishing Bridge to East Entrance 0.02 0.62 0.05 0.25 1.6 0 0.02 0.2 0 0 1.07

Fishing Bridge to West Thumb 0.08 2.48 0.46 2.3 0.3 0 0.02 0.2 0.06 0.84 5.82

Madison to Old Faithful 1.41 43.71 0.47 2.35 0.1 0 1.15 11.5 0.6 8.4 65.96

Old Faithful to West Thumb 0.27 8.37 1.35 6.75 0.2 0 0.05 0.5 1.3 18.2 33.82

West Thumb to Flagg Ranch 0.05 1.55 1.75 8.75 0.1 0 0.05 0.5 1.18 16.52 27.32
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2012 SEIS Alternative 4 Max Trans Event Snowcoach Only

Snowmobiles West Entrance South Entrance East Entrance North Entrance Old Faithful Total

0 0 0 0 0 0

YELL Road Segment Factor Results Factor Results Factor Results Factor Results Factor Results

Mammoth to Norris 0.05 0 0.03 0 0.1 0 1.8 0 0.3 0 0

West Entrance to Madison 1.8 0 0.05 0 0.1 0 0.15 0 0.15 0 0

Madison to Norris 0.59 0 0.08 0 0.1 0 1.2 0 1 0 0

Norris to Canyon Village 0.44 0 0.05 0 0.2 0 0.56 0 0.7 0 0

Canyon Village to Fishing Bridge 0.34 0 0.45 0 1.4 0 0.36 0 0.7 0 0

Fishing Bridge to East Entrance 0.02 0 0.05 0 1.6 0 0.02 0 0.02 0 0

Fishing Bridge to West Thumb 0.08 0 0.46 0 0.3 0 0.02 0 0.7 0 0

Madison to Old Faithful 1.41 0 0.47 0 0.1 0 1.15 0 1.05 0 0

Old Faithful to West Thumb 0.27 0 1.35 0 0.2 0 0.05 0 0.75 0 0

West Thumb to Flagg Ranch 0.05 0 1.75 0 0.1 0 0.05 0 0.05 0 0

Snowcoaches West Entrance South Entrance East Entrance North Entrance Old Faithful Total

56 9 0 18 27 110

YELL Road Segment Factor Results Factor Results Factor Results Factor Results Factor Results

Mammoth to Norris 0.05 2.8 0.03 0.27 0.1 0 1.8 32.4 0 0 35.47

West Entrance to Madison 1.8 100.8 0.05 0.45 0.1 0 0.15 2.7 0.48 12.96 116.91

Madison to Norris 0.59 33.04 0.08 0.72 0.1 0 1.2 21.6 0.06 1.62 56.98

Norris to Canyon Village 0.44 24.64 0.05 0.45 0.2 0 0.56 10.08 0.06 1.62 36.79

Canyon Village to Fishing Bridge 0.34 19.04 0.45 4.05 1.4 0 0.36 6.48 0.06 1.62 31.19

Fishing Bridge to East Entrance 0.02 1.12 0.05 0.45 1.6 0 0.02 0.36 0 0 1.93

Fishing Bridge to West Thumb 0.08 4.48 0.46 4.14 0.3 0 0.02 0.36 0.06 1.62 10.6

Madison to Old Faithful 1.41 78.96 0.47 4.23 0.1 0 1.15 20.7 0.6 16.2 120.09

Old Faithful to West Thumb 0.27 15.12 1.35 12.15 0.2 0 0.05 0.9 1.3 35.1 63.27

West Thumb to Flagg Ranch 0.05 2.8 1.75 15.75 0.1 0 0.05 0.9 1.18 31.86 51.31



2012 SEIS Alternative 4c Adapt Trans Event Mgmt. 

Snowmobiles West Entrance South Entrance East Entrance North Entrance Old Faithful Total

245 200 3 15 17 480

YELL Road Segment Factor Results Factor Results Factor Results Factor Results Factor Results

Mammoth to Norris 0.05 12.25 0.03 6 0.1 0.3 1.8 27 0.3 5.1 50.65

West Entrance to Madison 1.8 441 0.05 10 0.1 0.3 0.15 2.25 0.15 2.55 456.1

Madison to Norris 0.59 144.55 0.08 16 0.1 0.3 1.2 18 1 17 195.85

Norris to Canyon Village 0.44 107.8 0.05 10 0.2 0.6 0.56 8.4 0.7 11.9 138.7

Canyon Village to Fishing Bridge 0.34 83.3 0.45 90 1.4 4.2 0.36 5.4 0.7 11.9 194.8

Fishing Bridge to East Entrance 0.02 4.9 0.05 10 1.6 4.8 0.02 0.3 0.02 0.34 20.34

Fishing Bridge to West Thumb 0.08 19.6 0.46 92 0.3 0.9 0.02 0.3 0.7 11.9 124.7

Madison to Old Faithful 1.41 345.45 0.47 94 0.1 0.3 1.15 17.25 1.05 17.85 474.85

Old Faithful to West Thumb 0.27 66.15 1.35 270 0.2 0.6 0.05 0.75 0.75 12.75 350.25

West Thumb to Flagg Ranch 0.05 12.25 1.75 350 0.1 0.3 0.05 0.75 0.05 0.85 364.15

Snowcoaches West Entrance South Entrance East Entrance North Entrance Old Faithful Total

62 10 0 19 29 120

YELL Road Segment Factor Results Factor Results Factor Results Factor Results Factor Results

Mammoth to Norris 0.05 3.1 0.03 0.3 0.1 0 1.8 34.2 0 0 37.6

West Entrance to Madison 1.8 111.6 0.05 0.5 0.1 0 0.15 2.85 0.48 13.92 128.87

Madison to Norris 0.59 36.58 0.08 0.8 0.1 0 1.2 22.8 0.06 1.74 61.92

Norris to Canyon Village 0.44 27.28 0.05 0.5 0.2 0 0.56 10.64 0.06 1.74 40.16

Canyon Village to Fishing Bridge 0.34 21.08 0.45 4.5 1.4 0 0.36 6.84 0.06 1.74 34.16

Fishing Bridge to East Entrance 0.02 1.24 0.05 0.5 1.6 0 0.02 0.38 0 0 2.12

Fishing Bridge to West Thumb 0.08 4.96 0.46 4.6 0.3 0 0.02 0.38 0.06 1.74 11.68

Madison to Old Faithful 1.41 87.42 0.47 4.7 0.1 0 1.15 21.85 0.6 17.4 131.37

Old Faithful to West Thumb 0.27 16.74 1.35 13.5 0.2 0 0.05 0.95 1.3 37.7 68.89

West Thumb to Flagg Ranch 0.05 3.1 1.75 17.5 0.1 0 0.05 0.95 1.18 34.22 55.77



2012 SEIS Alternative 4d Adapt Trans Event Mgmt

Snowmobiles West Entrance South Entrance East Entrance North Entrance Old Faithful Total

0 0 0 0 0 0

YELL Road Segment Factor Results Factor Results Factor Results Factor Results Factor Results

Mammoth to Norris 0.05 0 0.03 0 0.1 0 1.8 0 0.3 0 0

West Entrance to Madison 1.8 0 0.05 0 0.1 0 0.15 0 0.15 0 0

Madison to Norris 0.59 0 0.08 0 0.1 0 1.2 0 1 0 0

Norris to Canyon Village 0.44 0 0.05 0 0.2 0 0.56 0 0.7 0 0

Canyon Village to Fishing Bridge 0.34 0 0.45 0 1.4 0 0.36 0 0.7 0 0

Fishing Bridge to East Entrance 0.02 0 0.05 0 1.6 0 0.02 0 0.02 0 0

Fishing Bridge to West Thumb 0.08 0 0.46 0 0.3 0 0.02 0 0.7 0 0

Madison to Old Faithful 1.41 0 0.47 0 0.1 0 1.15 0 1.05 0 0

Old Faithful to West Thumb 0.27 0 1.35 0 0.2 0 0.05 0 0.75 0 0

West Thumb to Flagg Ranch 0.05 0 1.75 0 0.1 0 0.05 0 0.05 0 0

Snowcoaches West Entrance South Entrance East Entrance North Entrance Old Faithful Total

113 18 0 36 53 220

YELL Road Segment Factor Results Factor Results Factor Results Factor Results Factor Results

Mammoth to Norris 0.05 5.65 0.03 0.54 0.1 0 1.8 64.8 0 0 70.99

West Entrance to Madison 1.8 203.4 0.05 0.9 0.1 0 0.15 5.4 0.48 25.44 235.14

Madison to Norris 0.59 66.67 0.08 1.44 0.1 0 1.2 43.2 0.06 3.18 114.49

Norris to Canyon Village 0.44 49.72 0.05 0.9 0.2 0 0.56 20.16 0.06 3.18 73.96

Canyon Village to Fishing Bridge 0.34 38.42 0.45 8.1 1.4 0 0.36 12.96 0.06 3.18 62.66

Fishing Bridge to East Entrance 0.02 2.26 0.05 0.9 1.6 0 0.02 0.72 0 0 3.88

Fishing Bridge to West Thumb 0.08 9.04 0.46 8.28 0.3 0 0.02 0.72 0.06 3.18 21.22

Madison to Old Faithful 1.41 159.33 0.47 8.46 0.1 0 1.15 41.4 0.6 31.8 240.99

Old Faithful to West Thumb 0.27 30.51 1.35 24.3 0.2 0 0.05 1.8 1.3 68.9 125.51

West Thumb to Flagg Ranch 0.05 5.65 1.75 31.5 0.1 0 0.05 1.8 1.18 62.54 101.49
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Current Conditions/Actual Use - circa 2007-2010

Snowmobiles West Entrance South Entrance East Entrance North Entrance Old Faithful Total

98 80 1 6 7 192

Fractions to each entrance 0.51042 0.41667 0.00521 0.03125 0.03646

YELL Road Segment Factor Results Factor Results Factor Results Factor Results Factor Results

Mammoth to Norris 0.05 4.9 0.03 2.4 0.1 0.1 1.8 10.8 0.3 2.1 20.3

West Entrance to Madison 1.8 176.4 0.05 4 0.1 0.1 0.15 0.9 0.15 1.05 182.45

Madison to Norris 0.59 57.82 0.08 6.4 0.1 0.1 1.2 7.2 1 7 78.52

Norris to Canyon Village 0.44 43.12 0.05 4 0.2 0.2 0.56 3.36 0.7 4.9 55.58

Canyon Village to Fishing Bridge 0.34 33.32 0.45 36 1.4 1.4 0.36 2.16 0.7 4.9 77.78

Fishing Bridge to East Entrance 0.02 1.96 0.05 4 1.6 1.6 0.02 0.12 0.02 0.14 7.82

Fishing Bridge to West Thumb 0.08 7.84 0.46 36.8 0.3 0.3 0.02 0.12 0.7 4.9 49.96

Madison to Old Faithful 1.41 138.18 0.47 37.6 0.1 0.1 1.15 6.9 1.05 7.35 190.13

Old Faithful to West Thumb 0.27 26.46 1.35 108 0.2 0.2 0.05 0.3 0.75 5.25 140.21

West Thumb to Flagg Ranch 0.05 4.9 1.75 140 0.1 0.1 0.05 0.3 0.05 0.35 145.65

Snowcoaches West Entrance South Entrance East Entrance North Entrance Old Faithful Total

19 3 0 6 9 37

Fractions to each entrance 0.51351 0.08108 0 0.16216 0.24324

YELL Road Segment Factor Results Factor Results Factor Results Factor Results Factor Results

Mammoth to Norris 0.05 0.95 0.03 0.09 0.1 0 1.8 10.8 0 0 11.84

West Entrance to Madison 1.8 34.2 0.05 0.15 0.1 0 0.15 0.9 0.48 4.32 39.57

Madison to Norris 0.59 11.21 0.08 0.24 0.1 0 1.2 7.2 0.06 0.54 19.19

Norris to Canyon Village 0.44 8.36 0.05 0.15 0.2 0 0.56 3.36 0.06 0.54 12.41

Canyon Village to Fishing Bridge 0.34 6.46 0.45 1.35 1.4 0 0.36 2.16 0.06 0.54 10.51

Fishing Bridge to East Entrance 0.02 0.38 0.05 0.15 1.6 0 0.02 0.12 0 0 0.65

Fishing Bridge to West Thumb 0.08 1.52 0.46 1.38 0.3 0 0.02 0.12 0.06 0.54 3.56

Madison to Old Faithful 1.41 26.79 0.47 1.41 0.1 0 1.15 6.9 0.6 5.4 40.5

Old Faithful to West Thumb 0.27 5.13 1.35 4.05 0.2 0 0.05 0.3 1.3 11.7 21.18

West Thumb to Flagg Ranch 0.05 0.95 1.75 5.25 0.1 0 0.05 0.3 1.18 10.62 17.12

Note:

This alternative models the average numbers of snowmobile and snowcoach daily entries over the following winter seasons:

2009-2010 188 35

2010-2011 197 39

Average 193 37

YELL group sizes are modeled at 7 snowmobiles/group
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2011 DEIS Administrative Travel - Estimated Average Use Each Day

Snowmobiles West Entrance South Entrance East Entrance North Entrance Old Faithful Total

20 20 20 20 30 110

(Madison-5) (Grant-5) (Canyon5 Lake10)

YELL Road Segment Factor Results Factor Results Factor Results Factor Results Factor Results

Mammoth to Norris 0.1 2 0.1 2 0.1 2 2 40 0.2 6 52

West Entrance to Madison 1.5 30 0.1 2 0.1 2 0.4 8 0.3 9 51

Madison to Norris 0.2 4 0.1 2 0.1 2 1.4 28 0.2 6 42

Norris to Canyon Village 0.1 2 0.1 2 0.2 4 0.6 12 0.1 3 23

Canyon Village to Fishing Bridge 0.1 2 0.1 2 1.4 28 0.2 4 0.1 3 39

Fishing Bridge to East Entrance 0.1 2 0.1 2 0.3 6 0.1 2 0.1 3 15

Fishing Bridge to West Thumb 0.1 2 0.5 10 1.6 32 0.1 2 0.1 3 49

Madison to Old Faithful 0.3 6 0.1 2 0.1 2 1 20 1 30 60

Old Faithful to West Thumb 0.1 2 0.5 10 0.2 4 0.1 2 1 30 48

West Thumb to Flagg Ranch 0.1 2 1 20 0.1 2 0.1 2 0.1 3 29

Snowcoaches West Entrance South Entrance East Entrance North Entrance Old Faithful Total

2 2 3 2 4 13

(Madison-1) (Grant-1) (Canyon-1 Lake-1)

YELL Road Segment Factor Results Factor Results Factor Results Factor Results Factor Results

Mammoth to Norris 0.1 0.2 0.1 0.2 0.1 0.3 2 4 0.2 0.8 5.5

West Entrance to Madison 1.5 3 0.1 0.2 0.1 0.3 0.4 0.8 0.3 1.2 5.5

Madison to Norris 0.2 0.4 0.1 0.2 0.1 0.3 1.4 2.8 0.2 0.8 4.5

Norris to Canyon Village 0.1 0.2 0.1 0.2 0.2 0.6 0.6 1.2 0.1 0.4 2.6

Canyon Village to Fishing Bridge 0.1 0.2 0.1 0.2 1.4 4.2 0.2 0.4 0.1 0.4 5.4

Fishing Bridge to East Entrance 0.1 0.2 0.1 0.2 0.3 0.9 0.1 0.2 0.1 0.4 1.9

Fishing Bridge to West Thumb 0.1 0.2 0.5 1 1.6 4.8 0.1 0.2 0.1 0.4 6.6

Madison to Old Faithful 0.3 0.6 0.1 0.2 0.1 0.3 1 2 1 4 7.1

Old Faithful to West Thumb 0.1 0.2 0.5 1 0.2 0.6 0.1 0.2 1 4 6

West Thumb to Flagg Ranch 0.1 0.2 1 2 0.1 0.3 0.1 0.2 0.1 0.4 3.1

Note:

In the Old Faithful developed area, all 30 snowmobiles and 4 snowcoaches originating would operate in the developed area.  

In addition, 24 snowmobiles and 3 snowcoaches originating elsewhere would operate in the Old Faithful developed area (half of those orginating elsewhere).
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APPENDIX B 

MOBILE6 EMISSIONS FILES 

 

(Electronic files, please download:  

Appendix B MOBILE6 Modeling Files.zip) 
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Summary of MOBILE6.2  Emission Factors for Modeling
Yellowstone National Park Winter Use Plan SEIS Revised for HAPs

6/13/2012

HAPs (for all Alternatives)
Snowcoach HAPs Emission Factors Based on MOBILE6.2 for Light- and Heavy-Duty Trucks

80/20 gas/diesel snowcoaches mix (Current Fleet)

Idle Low Cruise Idle Low Cruise Idle Low Cruise Idle Low Cruise

(g/hr) (g/mi) (g/mi) (g/hr) (g/mi) (g/mi) (g/hr) (g/mi) (g/mi) (g/hr) (g/mi) (g/mi)

2011 

Composite

Emissions

Snowcoach HAPs Emissions as Percent of HC

Idle Low Cruise Idle Low Cruise Idle Low Cruise Idle Low Cruise

Percent of HC 3.08% 3.78% 3.73% 0.40% 0.56% 0.61% 1.09% 1.61% 1.44% 0.37% 0.55% 0.53%

70/30 gas/diesel snowcoaches mix (BAT Snowcoaches)

Idle Low Cruise Idle Low Cruise Idle Low Cruise Idle Low Cruise

(g/hr) (g/mi) (g/mi) (g/hr) (g/mi) (g/mi) (g/hr) (g/mi) (g/mi) (g/hr) (g/mi) (g/mi)

2016 

Composite

Emissions

Snowcoach HAPs Emissions as Percent of HC

Idle Low Cruise Idle Low Cruise Idle Low Cruise Idle Low Cruise

Percent of HC 3.06% 3.68% 3.57% 0.38% 0.52% 0.56% 1.21% 1.82% 1.69% 0.43% 0.65% 0.62%

Note:  

Low speed for M6 is 8.3 mph, cruise speed is 24.3 mph (average of 2005, 2005, & 2012 testing)

Shaded values selected for determining HAPs emission inventories.

Idle Low Cruise Idle Low Cruise

(g/hr) (g/mi) (g/mi) (g/hr) (g/mi) (g/mi)

41.3 19.6

Benzene 1-3 Butadiene Formaldehyde Acetaldehyde

8.3

7.1

Benzene 1-3 Butadiene Formaldehyde Acetaldehyde

8.3 170.1 58.4 14.1483.0 96.8 50.7 63.2 14.3

Benzene 1-3 Butadiene Formaldehyde Acetaldehyde

5.4

Benzene 1-3 Butadiene Formaldehyde Acetaldehyde

4.8 114.5 29.0 14.7 40.7 10.3288.0 58.5 31.1 36.0

Snowcoach HC Emissions Estimated by 

MOBILE6.2

80/20 gas/diesel (Current Fleet)

Snowcoach HC Emissions Estimated by 

MOBILE6.2

70/30 gas/diesel (BAT Snowcoach)

HC HC

2011 

Composite 15.7 2.56 1.36

2016 

Composit 9.4 1.59 0.87
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APPENDIX C 

CAL3QHCR MODELING FILES 

 

(Electronic files, please download:  

Appendix C CAL3QHCR Modeling Files.zip) 
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APPENDIX D 

AERMOD MODELING FILES 

 

(Electronic files, please download:  

Appendix D AERMOD Modeling Files.zip) 
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APPENDIX E 

PSD CALCULATIONS 

 



 

E-2 

Existing Conditions Average Use Current Fleet 0.2 0.0 0.0 0.0

Alternative 1 No Action Current Fleet 0.0 0.0 0.0 0.0

Current Fleet 0.3 0.0 0.0 0.1

BAT Snowcoaches 0.3 0.0 0.0 0.1

Alternative 3 Transition to BAT Snowcoaches Only BAT Snowcoaches 0.1 0.0 0.0 0.0

Current Fleet 0.7 0.0 0.0 0.1

BAT Snowcoaches 0.7 0.0 0.0 0.1

Current Fleet 0.0 0.0 0.0 0.0

BAT Snowcoaches 0.0 0.0 0.0 0.0

Alternative 4c Trans. Event Mgmt., Adaptive (480 sm / 120 sc) BAT Snowcoaches 0.7 0.1 0.0 0.1

Alternative 4d Trans Event Mgmt. Adaptive (0 sm /220 sc) BAT Snowcoaches 0.0 0.0 0.0 0.0

1999 Historical Historical Unregulated Scenario 191.5 40.2 5.9 3.8

PSD Baseline Year 1979 Historical Conditions 42.5 8.9 1.1 0.7

Note:  

Baseline Year concentrations are based on the ratio of 1979 to 1999 snowmobile levels at the modeling locations.

Class I PSD Increment for 24-hour average PM10 is 8 µg/m
3 

Fleet Assumption

Alternative 2 Interim Use Levels

Alternative 4a
Transportation Event Mgmt. 

(480 snowmobiles/60 snowcoaches)

Site 4:  Old 

Faithful 

Staging Area

Site 3:  Canyon 

to Fishing 

Bridge

CAL3QHCR and AERMOD Modeling - SEIS

As the methodology employed in this study is a screening-level analysis, it is not intended for regulatory purposes and does not constitute a regulatory PSD increment consumption analysis.

DRAFT APPENDIX E PSD Analysis

Maximum Predicted 24- hour PM10 (µg/m
3
) without Background / Increment Consumption

Yellowstone National Park

24-hour   

(ug/m
3
)

24-hour  

(ug/m
3
)DescriptionScenario

24-hour   

(ug/m
3
)

Alternative 4b
Transportation Event Mgmt. SC only

(0 snowmobiles/110 snowcoaches)

24-hour   

(ug/m
3
)

Site 2:  West 

Entrance to 

Madison

Site 1:  West 

Entrance

Modeling Year

Site 1:  West 

Entrance

Site 2:  West 

Entrance to 

Madison

Site 3:  Canyon to 

Fishing Bridge

Site 4:  Old Faithful 

Staging Area

1979 74 74 46 121

1999 331 331 238 633

1979 to 1999 Ratio 22% 22% 19% 19%

West Entrance Daily 

Entry Limit

West Entrance to 

Madison Trips

Canyon to Fishing 

Bridge Trips

Daily One-way Trips 

on Road Segments 

to Old Faithful

1979 210 Same as WE 115 220

1999 947 Same as WE 595 1,152

Peak Hour 35.0% 40.0% 55.0%

(% of Daily Trips)

Peak Hour Snowmobile Volume Comparison
Dispersion Modeling Input Volumes



 

E-3 

1979 Baseline Year - Historical Unregulated Conditions

Snowmobiles West Entrance South Entrance East Entrance North Entrance Old Faithful Total

210 37 16 13 0 276

YELL Road Segment Factor Results Factor Results Factor Results Factor Results Factor Results

Mammoth to Norris 0.05 10.5 0.03 1.11 0.1 1.6 1.8 23.4 0.3 0 37

West Entrance to Madison 1.8 378 0.05 1.85 0.1 1.6 0.15 1.95 0.15 0 383

Madison to Norris 0.59 123.9 0.08 2.96 0.1 1.6 1.2 15.6 1 0 144

Norris to Canyon Village 0.44 92.4 0.05 1.85 0.2 3.2 0.56 7.28 0.7 0 105

Canyon Village to Fishing Bridge 0.34 71.4 0.45 16.65 1.4 22.4 0.36 4.68 0.7 0 115

Fishing Bridge to East Entrance 0.02 4.2 0.05 1.85 1.6 25.6 0.02 0.26 0.02 0 32

Fishing Bridge to West Thumb 0.08 16.8 0.46 17.02 0.3 4.8 0.02 0.26 0.7 0 39

Madison to Old Faithful* 1.41 296.1 0.47 17.39 0.1 1.6 1.15 14.95 1.05 0 330

Old Faithful to West Thumb* 0.27 56.7 1.35 49.95 0.2 3.2 0.05 0.65 0.75 0 111

West Thumb to Flagg Ranch 0.05 10.5 1.75 64.75 0.1 1.6 0.05 0.65 0.05 0 78

* Used to determine Old Faithful visits

Snowcoaches West Entrance South Entrance East Entrance North Entrance Old Faithful Total

7 5 0 0 0 12

YELL Road Segment Factor Results Factor Results Factor Results Factor Results Factor Results

Mammoth to Norris 0.05 0.36556 0.03 0.143 0.1 0 1.8 0 0 0 1

West Entrance to Madison 1.8 13.16 0.05 0.23833 0.1 0 0.15 0 0.48 0 13

Madison to Norris 0.59 4.31356 0.08 0.38133 0.1 0 1.2 0 0.06 0 5

Norris to Canyon Village 0.44 3.21689 0.05 0.23833 0.2 0 0.56 0 0.06 0 3

Canyon Village to Fishing Bridge 0.34 2.48578 0.45 2.145 1.4 0 0.36 0 0.06 0 5

Fishing Bridge to East Entrance 0.02 0.14622 0.05 0.23833 1.6 0 0.02 0 0 0 0

Fishing Bridge to West Thumb 0.08 0.58489 0.46 2.19267 0.3 0 0.02 0 0.06 0 3

Madison to Old Faithful 1.41 10.3087 0.47 2.24033 0.1 0 1.15 0 0.6 0 13

Old Faithful to West Thumb 0.27 1.974 1.35 6.435 0.2 0 0.05 0 1.3 0 8

West Thumb to Flagg Ranch 0.05 0.36556 1.75 8.34167 0.1 0 0.05 0 1.18 0 9

Snowmobiles CDST Grassy Lake Rd Jackson Lake Totals

N/A N/A N/A 0

GRTE Road Segment Factor Results Factor Results Factor Results

Moran Junction to Flagg Ranch 2 N/A 0 0 0 0 N/A

Flagg Ranch west to boundary 0 0 1.9 N/A 0 0 N/A

Jackson Lake fishing access 0 0 0 0 2 N/A N/A

NOTES:

CDST did not exist in 1979 and no GRTE or Grassy Lake statistics available.
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APPENDIX F 

EMISSIONS INVENTORY FILES 



DRAFT

Existing Conditions Average Use Current Fleet 8.3 1.4 0.4 0.3 0.3 0.2 0.4 0.2

Alternative 1 No Action Current Fleet 3.4 1.0 0.2 0.2 0.2 0.2 0.2 0.2

Current Fleet 9.3 3.4 0.4 0.3 0.4 0.2 0.4 0.2

BAT Snowcoaches 8.6 3.2 0.4 0.3 0.3 0.2 0.4 0.2

Alternative 3 Transition to BAT Snowcoaches Only BAT Snowcoaches 7.2 2.3 0.4 0.2 0.3 0.2 0.3 0.2

Current Fleet 13.0 4.5 0.4 0.3 0.4 0.2 0.5 0.3

BAT Snowcoaches 13.0 4.5 0.4 0.3 0.4 0.2 0.5 0.3

Current Fleet 6.4 2.3 0.4 0.3 0.3 0.2 0.3 0.2

BAT Snowcoaches 6.4 2.3 0.3 0.2 0.2 0.2 0.3 0.2

Alternative 4c Trans. Event Mgmt., Adaptive (480 sm / 120 sc) BAT Snowcoaches 14.2 5.2 0.5 0.3 0.4 0.2 0.5 0.3

Alternative 4d Trans Event Mgmt. Adaptive (0 sm /220 sc) BAT Snowcoaches 7.2 3.2 0.4 0.2 0.3 0.2 0.3 0.2

Note:  

NAAQS for CO are 35 and 9 parts per million (ppm), for the 1-hour and 8-hour averaging periods, respectively.

1-hr 8-hr

West Entrance 0.17 0.15

Old Faithful 0.17 0.15

Location

CO Backgrounds (ppm)

Alternative 4b
Transportation Event Mgmt. SC only

(0 snowmobiles/110 snowcoaches)

8-hour  

(ppm)

1-hour 

(ppm)

8-hour  

(ppm)

Alternative 2 Interim Use Levels

Alternative 4a
Transportation Event Mgmt. 

(480 snowmobiles/60 snowcoaches)

SEIS Maximum Predicted 1- and 8-hour CO Concentrations (parts per million) - CAL3QHCR and AERMOD Modeling

Yellowstone National Park

Scenario Description Fleet Assumption

Site 1:  West Entrance

Site 2:  West Entrance to 

Madison

Site 3:  Canyon to 

Fishing Bridge

Site 4:  Old Faithful 

Staging Area

1-hour 

(ppm)

8-hour 

(ppm)

1-hour 

(ppm)

8-hour  

(ppm)

1-hour 

(ppm)



DRAFT

Site 1:  West 

Entrance

Site 2:  West 

Entrance to Madison

Site 3:  Canyon to 

Fishing Bridge

Site 4:  Old Faithful 

Staging Area

Existing Conditions Average Use Current Fleet 29 55 22 1

Alternative 1 No Action Current Fleet 5 7 2 0

Current Fleet 37 53 32 1

BAT Snowcoaches 30 48 30 1

Alternative 3 Transition to BAT Snowcoaches Only BAT Snowcoaches 16 25 12 1

Current Fleet 47 70 40 1

BAT Snowcoaches 41 64 39 1

Current Fleet 22 39 13 1

BAT Snowcoaches 14 25 12 1

Alternative 4c Trans. Event Mgmt., Adaptive (480 sm / 120 sc) BAT Snowcoaches 53 72 45 1

Alternative 4d Trans Event Mgmt. Adaptive (0 sm /220 sc) BAT Snowcoaches 29 44 22 1

Note:  

NAAQS for NO2 is 100 parts per billion (ppb), for the 1-hour averaging period.

NO2 Background 

(ppb)

1-hr

0.3000

Alternative 2 Interim Use Levels

Alternative 4a
Transportation Event Mgmt. 

(480 snowmobiles/60 snowcoaches)

Alternative 4b
Transportation Event Mgmt. SC only

(0 snowmobiles/110 snowcoaches)

SEIS Maximum Predicted 1-hour NO2 Concentrations (parts per billion) - CAL3QHCR and AERMOD Modeling

Yellowstone National Park

Scenario Description Fleet Assumption 1-hour (ppb) 1-hour (ppb) 1-hour (ppb) 1-hour (ppb)



DRAFT

Existing Conditions Average Use Current Fleet 1.6 1.4 1.4 1.4

Alternative 1 No Action Current Fleet 1.4 1.4 1.4 1.4

Current Fleet 1.7 1.4 1.4 1.5

BAT Snowcoaches 1.7 1.4 1.4 1.5

Alternative 3 Transition to BAT Snowcoaches Only BAT Snowcoaches 1.4 1.4 1.4 1.4

Current Fleet 2.1 1.4 1.4 1.5

BAT Snowcoaches 2.1 1.4 1.4 1.5

Current Fleet 1.4 1.4 1.4 1.4

BAT Snowcoaches 1.4 1.4 1.4 1.4

Alternative 4c Trans. Event Mgmt., Adaptive (480 sm / 120 sc) BAT Snowcoaches 2.1 1.5 1.4 1.5

Alternative 4d Trans Event Mgmt. Adaptive (0 sm /220 sc) BAT Snowcoaches 1.4 1.4 1.4 1.4

Note:  

NAAQS for PM10 is 150 µg/m
3
 and for PM2.5 is 35 µg/m3, for the 24-hour averaging period.

WEST ENTRANCE

OLD FAITHFUL

1.4

1.4

Alternative 4a
Transportation Event Mgmt. 

(480 snowmobiles/60 snowcoaches)

Alternative 4b
Transportation Event Mgmt. SC only

(0 snowmobiles/110 snowcoaches)

Location

PM2.5 Backgrounds (ug/m
3
)

24-hr

24-hour     

(ug/m
3
)

24-hour   

(ug/m
3
)

24-hour  

(ug/m
3
)

Alternative 2 Interim Use Levels

SEIS Maximum Predicted 24- hour PM2.5 Concentrations (µg/m
3
)  - CAL3QHCR and AERMOD Modeling

Yellowstone National Park

Scenario Description Fleet Assumption

Site 1:  West 

Entrance

Site 2:  West 

Entrance to 

Madison

Site 3:  Canyon 

to Fishing 

Bridge

Site 4:  Old 

Faithful 

Staging Area

24-hour   

(ug/m
3
)



DRAFT

Fleet Assumption

Site 1:        

West 

Entrance

Site 2:        

West 

Entrance to 

Madison

Site 3:  

Canyon to 

Fishing 

Bridge

Site 4:  Old 

Faithful 

Staging Area

Existing Conditions Average Use Current Fleet No No No No

Alternative 1 No Action Current Fleet No No No No

Current Fleet No No No No

BAT Snowcoaches No No No No

Alternative 3 Transition to BAT Snowcoaches Only BAT Snowcoaches No No No No

Current Fleet No No No No

BAT Snowcoaches No No No No

Current Fleet No No No No

BAT Snowcoaches No No No No

Alternative 4c Trans. Event Mgmt., Adaptive (480 sm / 120 sc) BAT Snowcoaches No No No No

Alternative 4d Trans Event Mgmt. Adaptive (0 sm /220 sc) BAT Snowcoaches No No No No

Alternative 4a
Transportation Event Mgmt. 

(480 snowmobiles/60 snowcoaches)

Alternative 4b
Transportation Event Mgmt. SC only

(0 snowmobiles/110 snowcoaches)

YELLOWSTONE NATIONAL PARK SEIS VISCREEN Visibility Analysis Results

Scenario Description

Screening Criteria Exceedance 

Alternative 2 Interim Use Levels



lb/day tpy lb/day tpy lb/day tpy lb/day tpy

Existing Conditions Average Use Current Fleet 3,072 138 120 5.4 611 28 2 0.1

Current Fleet 4,969 224 195 8.8 934 42 3 0.1

BAT Snowcoaches 3,874 174 114 5.1 850 38 3 0.1

Alternative 3 Transition to BAT Snowcoaches Only BAT Snowcoaches 2,306 104 38 1.7 335 15 1 0.0

Current Fleet 5,594 252 213 9.6 1,184 53 4 0.2

BAT Snowcoaches 4,719 212 153 6.9 1,117 50 4 0.2

Current Fleet 3,663 165 147 6.6 435 20 1 0.1

BAT Snowcoaches 2,173 98 37 1.6 322 14 1 0.0

Alternative 4c Trans. Event Mgmt., Adaptive (480 sm / 120 sc) BAT Snowcoaches 5,519 248 161 7.2 1,200 54 4 0.2

Alternative 4d Trans Event Mgmt. Adaptive (0 sm /220 sc) BAT Snowcoaches 3,645 164 51 2.3 474 21 1 0.1

Note:  

All Alternatives assume snowmobile BAT.

Alternative 2 Interim Use Levels

Alternative 4a
Transportation Event Mgmt. 

(480 snowmobiles/60 snowcoaches)

Alternative 4b
Transportation Event Mgmt. SC only

(0 snowmobiles/110 snowcoaches)

Table 6-1:  Summary of Parkwide Total Winter Season Mobile Source Emissions

Yellowstone National Park

Description

PM             

Scenario

CO HC             NOx             

Fleet Assumption



Summary of Emissions

Summary of Emissions By Scenario and Link (lb/day)

CO

67.07 104.21 101.49 12.05 149.49 147.35 15.71 11.96 147.82 12.82

233.35 348.65 246.60 236.47 335.30 252.55 363.38 228.85 316.59 355.93

452.37 778.38 583.84 374.29 853.95 701.22 613.73 345.76 855.31 627.77

235.47 388.09 288.88 202.72 415.66 336.78 325.53 190.94 409.27 328.11

129.89 217.01 162.75 108.21 236.08 193.05 175.23 101.32 233.59 177.32

223.93 346.39 277.54 154.85 400.10 343.49 238.29 146.75 389.64 232.54

68.91 86.75 72.98 49.00 98.08 85.54 64.30 48.13 90.37 57.10

226.26 304.03 258.19 142.92 360.00 319.22 195.53 139.05 340.19 177.05

550.32 935.46 703.61 449.79 1026.59 843.81 737.25 419.04 1022.12 748.61

392.00 638.25 504.68 278.38 731.19 625.34 446.24 262.10 726.91 442.37

474.32 793.37 648.25 293.15 949.33 835.17 479.10 274.91 951.51 480.10

18.28 27.97 25.21 4.56 37.92 35.74 8.32 4.53 35.96 4.92

Total 3072.16 4968.58 3874.03 2306.39 5593.69 4719.26 3662.60 2173.34 5519.27 3644.63

HC

2.93 4.55 4.48 0.54 6.55 6.49 0.63 0.54 6.52 0.59

9.18 13.80 6.20 4.58 12.42 7.02 14.54 4.51 7.63 5.71

17.73 30.63 16.14 5.07 32.77 21.90 24.77 4.80 23.35 7.46

9.23 15.29 7.89 3.18 15.81 10.35 13.10 3.07 11.03 4.36

5.09 8.54 4.50 1.62 9.00 6.00 7.06 1.55 6.38 2.27

8.73 13.54 8.41 2.80 14.94 11.29 9.55 2.73 11.73 3.54

2.68 3.37 2.35 1.33 3.46 2.86 2.53 1.33 2.91 1.41

8.78 11.80 8.39 3.56 12.98 10.86 7.74 3.53 11.06 3.89

21.56 36.80 19.53 6.31 39.25 26.38 29.73 6.02 28.07 9.13

15.29 24.98 15.02 4.38 27.69 20.47 17.95 4.23 21.43 5.93

18.44 30.94 20.12 4.26 36.21 28.19 19.31 4.09 29.29 6.03

0.74 1.15 1.04 0.26 1.52 1.44 0.41 0.26 1.49 0.35

Total 120.36 195.39 114.05 37.91 212.58 153.27 147.31 36.65 160.89 50.66

Alternative 4b 

BAT SC (lb/day)

Alternative 4b 

BAT SC (lb/day)

Alternative 4a 

BAT SC (lb/day)

Alternative 3 SC 

Only (lb/day)

Alternative 4a 

Current (lb/day)

Alternative 4a 

BAT SC (lb/day)

Alternative 4b 

Current (lb/day)

Alternative 4b 

Current (lb/day)

Alternative 4a 

Current (lb/day)

Alternative 2

BAT SC (lb/day)

Alternative 4c

BAT SC (lb/day)

Alternative 4d

BAT SC (lb/day)

Alternative 4d

BAT SC (lb/day)

Alternative 4c

BAT SC (lb/day)

Norris to Canyon Village

Canyon Village to Fishing Bridge

Mammoth to Norris

Alternative 2 

Current (lb/day)Link

West Entrance to Madison

West

Madison to Norris

Recent Ave Use

Current (lb/day)

West Thumb to Flagg Ranch

Fishing Bridge to East Entrance

Fishing Bridge to West Thumb

Madison to Old Faithful

Old Faithful to West Thumb

Alternative 2

BAT SC (lb/day)

Alternative 3 SC 

Only (lb/day)

Old Faithful Staging Area

Canyon Village to Fishing Bridge

Fishing Bridge to East Entrance

Mammoth to Norris

Link

West

Recent Ave Use

Current (lb/day)

Old Faithful Staging Area

Fishing Bridge to West Thumb

West Entrance to Madison

Madison to Norris

Norris to Canyon Village

West Thumb to Flagg Ranch

Alternative 2 

Current (lb/day)

Madison to Old Faithful

Old Faithful to West Thumb



Summary of Emissions

NOx

0.63 1.08 0.89 0.49 1.26 1.11 0.72 0.45 1.32 0.83

43.23 57.74 49.92 39.31 61.73 55.40 48.82 38.52 62.03 51.68

88.52 142.32 127.43 48.46 180.62 168.92 66.02 45.50 184.89 74.72

45.87 70.07 62.47 28.98 86.09 80.05 38.06 27.75 87.56 41.97

25.48 39.67 35.51 14.95 49.61 46.31 19.90 14.24 50.51 22.11

47.46 70.48 65.21 24.50 90.65 86.32 30.67 23.67 91.10 32.55

15.20 19.05 18.00 10.57 22.76 21.80 11.72 10.48 22.30 11.41

50.72 67.75 64.24 28.76 85.66 82.54 32.68 28.36 84.71 32.30

108.07 171.83 154.08 59.61 217.46 203.47 80.79 56.43 221.94 90.57

82.05 127.16 116.94 39.90 164.70 156.60 52.32 38.22 167.12 56.89

103.93 166.50 155.39 39.81 223.22 214.48 53.55 37.92 226.53 59.17

0.10 0.18 0.14 0.11 0.19 0.16 0.15 0.10 0.21 0.18

Total 611.27 933.84 850.24 335.45 1183.96 1117.16 435.39 321.63 1200.22 474.38

PM-10 Ave. Use Day

0.01 0.01 0.01 0.00 0.02 0.02 0.00 0.00 0.02 0.00

0.14 0.18 0.15 0.12 0.19 0.17 0.15 0.11 0.19 0.15

0.28 0.45 0.39 0.13 0.57 0.53 0.20 0.13 0.57 0.20

0.15 0.22 0.19 0.08 0.27 0.25 0.12 0.08 0.27 0.12

0.08 0.13 0.11 0.04 0.16 0.14 0.06 0.04 0.15 0.06

0.15 0.22 0.20 0.07 0.29 0.27 0.10 0.07 0.28 0.09

0.05 0.06 0.06 0.03 0.07 0.07 0.04 0.03 0.07 0.03

0.16 0.22 0.20 0.09 0.27 0.26 0.10 0.09 0.26 0.10

0.34 0.54 0.48 0.17 0.69 0.64 0.25 0.16 0.68 0.24

0.26 0.40 0.36 0.11 0.52 0.49 0.16 0.11 0.52 0.16

0.33 0.53 0.49 0.11 0.71 0.68 0.17 0.11 0.71 0.16

0.02 0.03 0.03 0.01 0.04 0.04 0.01 0.01 0.04 0.01

Total 1.96 2.99 2.68 0.96 3.82 3.56 1.36 0.93 3.76 1.32

Recent Ave Use

Current (lb/day)

Alternative 4b 

BAT SC (lb/day)

Alternative 4c

BAT SC (lb/day)

Alternative 2 

Current (lb/day)

Alternative 4b 

Current (lb/day)

Alternative 4b 

Current (lb/day)

Alternative 4d

BAT SC (lb/day)

Alternative 4d

BAT SC (lb/day)

Alternative 4c

BAT SC (lb/day)

Old Faithful Staging Area

Mammoth to Norris

West Entrance to Madison

Madison to Norris

Norris to Canyon Village

Canyon Village to Fishing Bridge

Fishing Bridge to East Entrance

Fishing Bridge to West Thumb

Madison to Old Faithful

Old Faithful to West Thumb

West Thumb to Flagg Ranch

Alternative 4a 

BAT SC (lb/day)

Alternative 4a 

BAT SC (lb/day)

Alternative 2

BAT SC (lb/day)

Alternative 3 SC 

Only (lb/day)

Alternative 4a 

Current (lb/day)

Alternative 4a 

Current (lb/day)

Alternative 3 SC 

Only (lb/day)

Alternative 2

BAT SC (lb/day)

West

Mammoth to Norris

West Entrance to Madison

Old Faithful Staging Area

Fishing Bridge to West Thumb

Madison to Old Faithful

Canyon Village to Fishing Bridge

Fishing Bridge to East Entrance

Old Faithful to West Thumb

West Thumb to Flagg Ranch

Norris to Canyon Village

Madison to Norris

Alternative 4b 

BAT SC (lb/day)

Recent Ave Use

Current (lb/day)

Link

Link

West

Alternative 2 

Current (lb/day)



Scenario Description Fleet Assumption Snowmobile Snowcoach Snowmobile Snowcoach Snowmobile Snowcoach Snowmobile Snowcoach

Alternative 2 Interim Use Levels Current Fleet 54% 46% 53% 47% 78% 22% 79% 21%

BAT Snowcoaches 69% 31% 90% 10% 86% 14% 88% 12%

Alternative 3 Transition to BAT Snowcoaches Only BAT Snowcoaches 24% 76% 56% 44% 46% 54% 52% 48%

Alternative 4a Current Fleet 67% 33% 68% 32% 86% 14% 87% 13%

BAT Snowcoaches 80% 20% 94% 6% 91% 9% 93% 7%

Alternative 4b Current Fleet 15% 85% 14% 86% 35% 65% 37% 63%

BAT Snowcoaches 26% 74% 58% 42% 48% 52% 54% 46%

Alternative 4c Trans. Event Mgmt., Adaptive (480 sm / 120 sc) BAT Snowcoaches 68% 32% 90% 10% 85% 15% 88% 12%

Alternative 4d Trans Event Mgmt. Adaptive (0 sm /220 sc) BAT Snowcoaches 15% 85% 42% 58% 32% 68% 38% 62%

Percent Contribution by Vehicle Type to Total Scenario Emissions

PM             

Transportation Event Mgmt. 

(480 snowmobiles/60 snowcoaches)

Transportation Event Mgmt. SC only

(0 snowmobiles/110 snowcoaches)

CO HC             NOx             



DRAFT

Benzene 1-3 Butadiene Formaldehyde Acetaldehyde

Scenario Description Fleet Assumption (tpy) (tpy) (tpy) (tpy)

Existing Conditions Average Use Current Fleet 0.17 0.01 0.13 0.05

Interim Use Levels Current Fleet 0.28 0.03 0.20 0.07

BAT Snowcoaches 0.14 0.00 0.14 0.05

Alternative 3 Transition to BAT Snowcoaches Only BAT Snowcoaches 0.05 0.00 0.04 0.02

Transportation Event Mgmt. 

(480 snowmobiles/60 snowcoaches) Current Fleet 0.29 0.02 0.23 0.09

BAT Snowcoaches 0.18 0.00 0.19 0.07

Transportation Event Mgmt. SC only

(0 snowmobiles/110 snowcoaches) Current Fleet 0.24 0.03 0.12 0.04

BAT Snowcoaches 0.05 0.00 0.04 0.01

Alternative 4c Trans. Event Mgmt., Adaptive (480 sm / 120 sc) BAT Snowcoaches 0.20 0.00 0.20 0.07

Alternative 4d Trans Event Mgmt. Adaptive (0 sm /220 sc) BAT Snowcoaches 0.07 0.01 0.05 0.02

Note:

Summary of Parkwide Total Winter Season HAPs Mobile Source Emissions (Tons per Year)

Yellowstone National Park SEIS

4-stroke snowmobile HAPs estimated as a fraction of measured HC emissions based on data reported in SwRI’s Laboratory Testing of Snowmobile Emissions , Lela 

and White, July 2002.

Snowcoach HAPs estimated as a fraction of HC emissions based on MOBILE6 modeling of HC and air toxics emission factors for light- and heavy-duty vehicles.

Alternative 4a

Alternative 4b

Alternative 2



Summary of Daily Snowmobile and Snowcoach Use Numbers from Yellowstone SEIS 2012 Travel Factors Spreadsheet

SEIS revised  Travel Factors MAY 9 2012

Snowmobiles

West Entrance 162 162 0 245 245 0 0 245 0 98 20

Mammoth to Norris 33.59 33.59 0 50.65 50.65 0 0 50.65 0 20.3 52

West Entrance to Madison 301.6 301.6 0 456.1 456.1 0 0 456.1 0 182.45 51

Madison to Norris 129.42 129.42 0 195.85 195.85 0 0 195.85 0 78.52 42

Norris to Canyon Village 91.63 91.63 0 138.7 138.7 0 0 138.7 0 55.58 23

Canyon Village to Fishing Bridge 129.03 129.03 0 194.8 194.8 0 0 194.8 0 77.78 39

Fishing Bridge to East Entrance 13.51 13.51 0 20.34 20.34 0 0 20.34 0 7.82 15

Fishing Bridge to West Thumb 82.64 82.64 0 124.7 124.7 0 0 124.7 0 49.96 49

Madison to Old Faithful 314.18 314.18 0 474.85 474.85 0 0 474.85 0 190.13 60

Old Faithful to West Thumb 232.44 232.44 0 350.25 350.25 0 0 350.25 0 140.21 48

West Thumb to Flagg Ranch 242.1 242.1 0 364.15 364.15 0 0 364.15 0 145.65 29

Old Faithful 273.31 273.31 0 412.55 412.55 0 0 412.55 0 165.17 54

Snowcoaches

West Entrance 40 40 62 31 31 56 56 62 113 19 2

Mammoth to Norris 25.58 25.58 37.6 19.7 19.7 35.47 35.47 37.6 70.99 11.84 5.5

West Entrance to Madison 83.37 83.37 128.87 64.27 64.27 116.91 116.91 128.87 235.14 39.57 5.5

Madison to Norris 40.82 40.82 61.92 31.53 31.53 56.98 56.98 61.92 114.49 19.19 4.5

Norris to Canyon Village 26.32 26.32 40.16 20.33 20.33 36.79 36.79 40.16 73.96 12.41 2.6

Canyon Village to Fishing Bridge 22.12 22.12 34.16 17.23 17.23 31.19 31.19 34.16 62.66 10.51 5.4

Fishing Bridge to East Entrance 1.36 1.36 2.12 1.07 1.07 1.93 1.93 2.12 3.88 0.65 1.9

Fishing Bridge to West Thumb 7.36 7.36 11.68 5.82 5.82 10.6 10.6 11.68 21.22 3.56 6.6

Madison to Old Faithful 85.57 85.57 131.37 65.96 65.96 120.09 120.09 131.37 240.99 40.5 7.1

Old Faithful to West Thumb 44.25 44.25 68.89 33.82 33.82 63.27 63.27 68.89 125.51 21.18 6

West Thumb to Flagg Ranch 35.57 35.57 55.77 27.32 27.32 51.31 51.31 55.77 101.49 17.12 3.1

Old Faithful 64.91 64.91 100.13 49.89 49.89 91.68 91.68 100.13 183.25 30.84 6.55

Note:  West Entrance numbers are based on total daily admission--no factors applied.

Alternative 2

CurrentLink

Alternative 2

BAT SC

Link

Alternative 2

Current

Alternative 2

BAT SC

Administrative 

Travel

Administrative 

Travel

Alternative 3

SC Only

Alternative 4b

SC Only - Current

Alternative 4b

SC Only - Current

Alternative 4a

BAT SC

Alternative 4a

BAT SC

Alternative 3

SC Only

Alternative 4a

Current

Alternative 4a

Current

Alternative 4b

SC Only - BAT

Alternative 4b

SC Only - BAT

Alternative 4c

BAT SC

Alternative 4d

SC Only - BAT

Recent Average 

Use (2009-2011)

Alternative 4c

BAT SC

Alternative 4d

SC Only - BAT

Recent Average 

Use (2009-2011)



Recent Average Use, Current Fleet
2009-2011

CO Emissions
Emission Factors and Traveling Speeds Idle Time (hr)

Idle Time  

 

Snowmobile Current BAT 653.0 34.2 416.2 0.0083 West Entrance

Snowcoach Current Gas 110.5 184.6 289.7 0.083 Old Faithful

Current Diesel 8.7 3.3 12.9

80/20 gas/diesel snowcoaches for current fleet Revised May 16 2012 Emission Factors from [YELL_recommended_emission_data_for_modeling_042612.xlsx ]

West Entrance 0.38 251.6 44.4 3.4 54.31 11.08 1.49 0.03 0.16 67.07

Mammoth to Norris 21 718.2 3876.6 69.3 32.11 82.26 80.88 0.36 37.74 233.35

West Entrance to Madison 14 478.8 2584.4 46.2 192.42 53.79 180.20 0.81 25.16 452.37

Madison to Norris 14 478.8 2584.4 46.2 82.81 44.29 87.39 0.39 20.58 235.47

Norris to Canyon Village 12 410.4 2215.2 39.6 50.24 20.79 48.44 0.22 10.19 129.89

Canyon Village to Fishing Bridge 16 547.2 2953.6 52.8 93.75 47.01 54.70 0.24 28.23 223.93

Fishing Bridge to East Entrance 27 923.4 4984.2 89.1 15.91 30.51 5.71 0.03 16.76 68.91

Fishing Bridge to West Thumb 21 718.2 3876.6 69.3 79.03 77.51 24.32 0.11 45.29 226.26

Madison to Old Faithful 16 547.2 2953.6 52.8 229.16 72.32 210.79 0.94 37.12 550.32
Old Faithful to West Thumb 17 581.4 3138.2 56.1 179.56 61.47 117.12 0.52 33.33 392.00

West Thumb to Flagg Ranch 24 820.8 4430.4 79.2 263.32 52.43 133.65 0.60 24.31 474.32

Old Faithful Staging Area NA 34.5 24.0 1.1 12.57 4.11 1.31 0.01 0.28 18.28

Total 1285.19 557.57 946.00 4.26 279.15 3072.16

HC Emissions
Emission Factors and Traveling Speeds Idle Time (hr)

Idle Time 

Snowmobile Current BAT 28.8 1.3 16.2 0.0083 West Entrance

Snowcoach Current Gas 3.3 6.8 17.2 0.083 Old Faithful

Current Diesel 0.1 2.9 0.3

West Entrance 0.38 11.1 1.4 0.0 2.39 0.49 0.05 0.00 0.00 2.93

Mammoth to Norris 21 27.3 142.8 60.9 1.22 3.13 2.98 0.32 1.53 9.18

West Entrance to Madison 14 18.2 95.2 40.6 7.31 2.04 6.64 0.71 1.02 17.73

Madison to Norris 14 18.2 95.2 40.6 3.15 1.68 3.22 0.34 0.84 9.23

Norris to Canyon Village 12 15.6 81.6 34.8 1.91 0.79 1.78 0.19 0.41 5.09

Canyon Village to Fishing Bridge 16 20.8 108.8 46.4 3.56 1.79 2.01 0.21 1.15 8.73

Fishing Bridge to East Entrance 27 35.1 183.6 78.3 0.60 1.16 0.21 0.02 0.68 2.68

Fishing Bridge to West Thumb 21 27.3 142.8 60.9 3.00 2.95 0.90 0.10 1.84 8.78

Madison to Old Faithful 16 20.8 108.8 46.4 8.71 2.75 7.76 0.83 1.51 21.56

Old Faithful to West Thumb 17 22.1 115.6 49.3 6.83 2.34 4.31 0.46 1.35 15.29

West Thumb to Flagg Ranch 24 31.2 163.2 69.6 10.01 1.99 4.92 0.52 0.99 18.44
Old Faithful Staging Area NA 1.3 1.4 0.0 0.49 0.16 0.08 0.00 0.02 0.74

Total 49.19 21.26 34.87 3.71 11.33 120.36

Snowmobile 

Emissions 

(lb/day)

Administrative 

Snowmobile 

Emissions 

(lb/day)

Gas 

Snowcoach 

Emissions 

(lb/day)

Diesel 

Snowcoach 

Emissions 

(lb/day)

Administrative 

Snowcoach 

Emissions 

(lb/day)

Total 

Emissions 

(lb/day)

Snow Equipment BAT Requirements
Low Speed      

(g/mi)

Cruise Speed     

(g/mi) Idle          (g/hr)

Link Distance (mi)

Snowmobile 

Unit Emissions 

(g)

Gas 

Snowcoach 

Unit Emissions 

(g)

Diesel 

Snowcoach 

Unit Emissions 

(g/veh-link)

Snowmobile 

Emissions 

(lb/day)

Administrative 

Snowmobile 

Emissions 

(lb/day)

Gas 

Snowcoach 

Emissions 

(lb/day)

Diesel 

Snowcoach 

Emissions 

(lb/day)

Administrative 

Snowcoach 

Emissions 

(lb/day)

Total 

Emissions 

(lb/day)

Snow Equipment BAT Requirements
Low Speed     

(g/veh-mi)

Cruise Speed  

(g/veh-mi) Idle          (g/hr)

Link Distance (mi)

Snowmobile 

Unit Emissions 

(g/veh-link)

Gas 

Snowcoach 

Unit Emissions 

(g/veh-link)

Diesel 

Snowcoach 

Unit Emissions 

(g/veh-link)



Recent Average Use, Current Fleet (continued)

2009-2011

NOx Emissions

Emission Factors and Traveling Speeds Idle Time (hr)

Idle Time 

Snowmobile Current BAT 4.0 9.7 1.3 0.0083 West Entrance

Snowcoach Current Gas 8.9 10.7 1.4 0.083 Old Faithful

Current Diesel 30.5 24.3 31.9

West Entrance 0.38 1.5 3.4 11.8 0.33 0.07 0.11 0.10 0.02 0.63

Mammoth to Norris 21 203.7 225.5 509.9 9.11 23.33 4.71 2.66 3.42 43.23
West Entrance to Madison 14 135.8 150.4 339.9 54.57 15.26 10.48 5.93 2.28 88.52

Madison to Norris 14 135.8 150.4 339.9 23.49 12.56 5.08 2.87 1.87 45.87

Norris to Canyon Village 12 116.4 128.9 291.4 14.25 5.90 2.82 1.59 0.92 25.48

Canyon Village to Fishing Bridge 16 155.2 171.8 388.5 26.59 13.33 3.18 1.80 2.56 47.46

Fishing Bridge to East Entrance 27 261.9 290.0 655.6 4.51 8.65 0.33 0.19 1.52 15.20

Fishing Bridge to West Thumb 21 203.7 225.5 509.9 22.42 21.99 1.41 0.80 4.11 50.72

Madison to Old Faithful 16 155.2 171.8 388.5 65.00 20.51 12.26 6.93 3.36 108.07
Old Faithful to West Thumb 17 164.9 182.6 412.8 50.93 17.43 6.81 3.85 3.02 82.05

West Thumb to Flagg Ranch 24 232.8 257.8 582.7 74.69 14.87 7.78 4.39 2.20 103.93

Old Faithful Staging Area NA 0.1 0.1 2.6 0.04 0.01 0.01 0.04 0.01 0.10

Total 345.91 153.91 55.00 31.15 25.30 611.27

PM Emissions
Emission Factors and Traveling Speeds Idle Time (hr)

Idle Time 

Snowmobile Current BAT 0.065 0.031 0.490 0.0083 West Entrance

Snowcoach Current Gas 0.025 0.025 0.063 0.083 Old Faithful

Current Diesel 0.140 0.105 0.108

West Entrance 0.38 0.029 0.010 0.054 0.01 0.00 0.00 0.00 0.00 0.01

Mammoth to Norris 21 0.651 0.525 2.205 0.03 0.07 0.01 0.01 0.01 0.14

West Entrance to Madison 14 0.434 0.350 1.470 0.17 0.05 0.02 0.03 0.01 0.28

Madison to Norris 14 0.434 0.350 1.470 0.08 0.04 0.01 0.01 0.01 0.15

Norris to Canyon Village 12 0.372 0.300 1.260 0.05 0.02 0.01 0.01 0.00 0.08

Canyon Village to Fishing Bridge 16 0.496 0.400 1.680 0.08 0.04 0.01 0.01 0.01 0.15

Fishing Bridge to East Entrance 27 0.837 0.675 2.835 0.01 0.03 0.00 0.00 0.00 0.05

Fishing Bridge to West Thumb 21 0.651 0.525 2.205 0.07 0.07 0.00 0.00 0.01 0.16

Madison to Old Faithful 16 0.496 0.400 1.680 0.21 0.07 0.03 0.03 0.01 0.34
Old Faithful to West Thumb 17 0.527 0.425 1.785 0.16 0.06 0.02 0.02 0.01 0.26

West Thumb to Flagg Ranch 24 0.744 0.600 2.520 0.24 0.05 0.02 0.02 0.01 0.33

Old Faithful Staging Area NA 0.041 0.005 0.009 0.01 0.00 0.00 0.00 0.00 0.020

Total 1.13 0.50 0.13 0.13 0.08 1.96

Snowmobile 

Emissions 

(lb/day)

Administrative 

Snowmobile 

Emissions 

(lb/day)

Gas 

Snowcoach 

Emissions 

(lb/day)

Diesel 

Snowcoach 

Emissions 

(lb/day)

Administrative 

Snowcoach 

Emissions 

(lb/day)

Total 

Emissions 

(lb/day)

Snow Equipment BAT Requirements
Low Speed      

(g/mi)

Cruise Speed     

(g/mi) Idle          (g/hr)

Link Distance (mi)

Snowmobile 

Unit Emissions 

(g)

Gas 

Snowcoach 

Unit Emissions 

(g)

Diesel 

Snowcoach 

Unit Emissions 

(g/veh-link)

Administrative 

Snowmobile 

Emissions 

(lb/day)

Gas 

Snowcoach 

Emissions 

(lb/day)

Diesel 

Snowcoach 

Emissions 

(lb/day)

Administrative 

Snowcoach 

Emissions 

(lb/day)

Total 

Emissions 

(lb/day)Link Distance (mi)

Snowmobile 

Unit Emissions 

(g)

Gas 

Snowcoach 

Unit Emissions 

(g)

Diesel 

Snowcoach 

Unit Emissions 

(g/veh-link)

Snowmobile 

Emissions 

(lb/day)

Snow Equipment BAT Requirements
Low Speed      

(g/mi)

Cruise Speed     

(g/mi) Idle          (g/hr)



Alternative 2 - Interim Use Levels, Current Fleet

CO Emissions
Emission Factors and Traveling Speeds Idle Time (hr)

Idle Time  

 

Snowmobile Current BAT 653.0 34.2 416.2 0.0083 West Entrance

Snowcoach Current Gas 110.5 184.6 289.7 0.083 Old Faithful

Current Diesel 8.7 3.3 12.9

80/20 gas/diesel snowcoaches for current fleet Revised May 16 2012 Emission Factors from [YELL_recommended_emission_data_for_modeling_042612.xlsx ]

West Entrance 0.38 251.6 44.4 3.4 89.78 11.08 3.13 0.06 0.16 104.21

Mammoth to Norris 21 718.2 3876.6 69.3 53.14 82.26 174.74 0.78 37.74 348.65

West Entrance to Madison 14 478.8 2584.4 46.2 318.08 53.79 379.67 1.70 25.16 778.38

Madison to Norris 14 478.8 2584.4 46.2 136.49 44.29 185.89 0.83 20.58 388.09

Norris to Canyon Village 12 410.4 2215.2 39.6 82.83 20.79 102.74 0.46 10.19 217.01

Canyon Village to Fishing Bridge 16 547.2 2953.6 52.8 155.52 47.01 115.13 0.51 28.23 346.39

Fishing Bridge to East Entrance 27 923.4 4984.2 89.1 27.48 30.51 11.94 0.05 16.76 86.75

Fishing Bridge to West Thumb 21 718.2 3876.6 69.3 130.73 77.51 50.28 0.22 45.29 304.03

Madison to Old Faithful 16 547.2 2953.6 52.8 378.68 72.32 445.36 1.99 37.12 935.46
Old Faithful to West Thumb 17 581.4 3138.2 56.1 297.67 61.47 244.70 1.09 33.33 638.25

West Thumb to Flagg Ranch 24 820.8 4430.4 79.2 437.70 52.43 277.69 1.24 24.31 793.37

Old Faithful Staging Area NA 34.5 24.0 1.1 20.80 4.11 2.75 0.03 0.28 27.97

Total 2128.88 557.57 1994.01 8.98 279.15 4968.58

HC Emissions
Emission Factors and Traveling Speeds Idle Time (hr)

Idle Time 

Snowmobile Current BAT 28.8 1.3 16.2 0.0083 West Entrance

Snowcoach Current Gas 3.3 6.8 17.2 0.083 Old Faithful

Current Diesel 0.1 2.9 0.3

West Entrance 0.38 11.1 1.4 0.0 3.95 0.49 0.10 0.00 0.00 4.55

Mammoth to Norris 21 27.3 142.8 60.9 2.02 3.13 6.44 0.69 1.53 13.80

West Entrance to Madison 14 18.2 95.2 40.6 12.09 2.04 13.99 1.49 1.02 30.63

Madison to Norris 14 18.2 95.2 40.6 5.19 1.68 6.85 0.73 0.84 15.29

Norris to Canyon Village 12 15.6 81.6 34.8 3.15 0.79 3.78 0.40 0.41 8.54

Canyon Village to Fishing Bridge 16 20.8 108.8 46.4 5.91 1.79 4.24 0.45 1.15 13.54

Fishing Bridge to East Entrance 27 35.1 183.6 78.3 1.04 1.16 0.44 0.05 0.68 3.37

Fishing Bridge to West Thumb 21 27.3 142.8 60.9 4.97 2.95 1.85 0.20 1.84 11.80

Madison to Old Faithful 16 20.8 108.8 46.4 14.39 2.75 16.41 1.75 1.51 36.80

Old Faithful to West Thumb 17 22.1 115.6 49.3 11.31 2.34 9.01 0.96 1.35 24.98

West Thumb to Flagg Ranch 24 31.2 163.2 69.6 16.64 1.99 10.23 1.09 0.99 30.94
Old Faithful Staging Area NA 1.3 1.4 0.0 0.81 0.16 0.16 0.00 0.02 1.15

Total 81.48 21.26 73.50 7.81 11.33 195.39
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Diesel 
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(lb/day)

Total 
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Snowcoach 
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(lb/day)
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Snowmobile 
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Snowmobile 

Emissions 
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Snowcoach 

Unit Emissions 

(g)

Snowmobile 

Unit Emissions 

(g)Distance (mi)Link

Administrative 

Snowcoach 

Emissions 

(lb/day)

Total 

Emissions 

(lb/day)

Diesel 

Snowcoach 

Unit Emissions 

(g/veh-link)

Gas 

Snowcoach 

Emissions 

(lb/day)



Alternative 2 - Interim Use Levels, Current Fleet (continued)

NOx Emissions

Emission Factors and Traveling Speeds Idle Time (hr)

Idle Time 

Snowmobile Current BAT 4.0 9.7 1.3 0.0083 West Entrance

Snowcoach Current Gas 8.9 10.7 1.4 0.083 Old Faithful

Current Diesel 30.5 24.3 31.9

West Entrance 0.38 1.5 3.4 11.8 0.55 0.07 0.24 0.21 0.02 1.08

Mammoth to Norris 21 203.7 225.5 509.9 15.07 23.33 10.17 5.75 3.42 57.74
West Entrance to Madison 14 135.8 150.4 339.9 90.21 15.26 22.09 12.48 2.28 142.32

Madison to Norris 14 135.8 150.4 339.9 38.71 12.56 10.82 6.11 1.87 70.07

Norris to Canyon Village 12 116.4 128.9 291.4 23.49 5.90 5.98 3.38 0.92 39.67

Canyon Village to Fishing Bridge 16 155.2 171.8 388.5 44.11 13.33 6.70 3.79 2.56 70.48

Fishing Bridge to East Entrance 27 261.9 290.0 655.6 7.79 8.65 0.69 0.39 1.52 19.05

Fishing Bridge to West Thumb 21 203.7 225.5 509.9 37.08 21.99 2.93 1.65 4.11 67.75

Madison to Old Faithful 16 155.2 171.8 388.5 107.40 20.51 25.91 14.64 3.36 171.83
Old Faithful to West Thumb 17 164.9 182.6 412.8 84.43 17.43 14.24 8.05 3.02 127.16

West Thumb to Flagg Ranch 24 232.8 257.8 582.7 124.14 14.87 16.16 9.13 2.20 166.50

Old Faithful Staging Area NA 0.1 0.1 2.6 0.06 0.01 0.01 0.08 0.01 0.18

Total 573.05 153.91 115.92 65.66 25.30 933.84

PM Emissions
Emission Factors and Traveling Speeds Idle Time (hr)

Idle Time 

Snowmobile Current BAT 0.065 0.031 0.490 0.0083 West Entrance

Snowcoach Current Gas 0.025 0.025 0.063 0.083 Old Faithful

Current Diesel 0.140 0.105 0.108

West Entrance 0.38 0.029 0.010 0.054 0.01 0.00 0.00 0.00 0.00 0.01

Mammoth to Norris 21 0.651 0.525 2.205 0.05 0.07 0.02 0.02 0.01 0.18

West Entrance to Madison 14 0.434 0.350 1.470 0.29 0.05 0.05 0.05 0.01 0.45

Madison to Norris 14 0.434 0.350 1.470 0.12 0.04 0.03 0.03 0.01 0.22

Norris to Canyon Village 12 0.372 0.300 1.260 0.08 0.02 0.01 0.01 0.00 0.13

Canyon Village to Fishing Bridge 16 0.496 0.400 1.680 0.14 0.04 0.02 0.02 0.01 0.22

Fishing Bridge to East Entrance 27 0.837 0.675 2.835 0.02 0.03 0.00 0.00 0.00 0.06

Fishing Bridge to West Thumb 21 0.651 0.525 2.205 0.12 0.07 0.01 0.01 0.01 0.22

Madison to Old Faithful 16 0.496 0.400 1.680 0.34 0.07 0.06 0.06 0.01 0.54
Old Faithful to West Thumb 17 0.527 0.425 1.785 0.27 0.06 0.03 0.03 0.01 0.40

West Thumb to Flagg Ranch 24 0.744 0.600 2.520 0.40 0.05 0.04 0.04 0.01 0.53

Old Faithful Staging Area NA 0.041 0.005 0.009 0.02 0.00 0.00 0.00 0.00 0.030

Total 1.86 0.50 0.27 0.28 0.08 2.99

Gas 

Snowcoach 

Emissions 

(lb/day)

Snow Equipment BAT Requirements
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Distance (mi)Link
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Snow Equipment BAT Requirements
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Snowmobile 
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(lb/day)
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(g/mi)
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Snowcoach 
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(lb/day)

Administrative 

Snowmobile 
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(lb/day)

Diesel 

Snowcoach 

Unit Emissions 
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Diesel 

Snowcoach 
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(lb/day)

Diesel 

Snowcoach 
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(lb/day)

Administrative 

Snowmobile 
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(lb/day)

Idle          (g/hr)

Administrative 

Snowcoach 

Emissions 

(lb/day)

Total 

Emissions 

(lb/day)

Total 

Emissions 

(lb/day)

Diesel 

Snowcoach 

Unit Emissions 

(g/veh-link)

Gas 

Snowcoach 

Emissions 

(lb/day)

Snowmobile 

Emissions 

(lb/day)



Alternative 2 - Interim Use Levels, BAT Snowcoaches

CO Emissions
Emission Factors and Traveling Speeds Idle Time (hr)

Idle Time  

 

Snowmobile Current BAT 653.0 34.2 416.2 0.0083 West Entrance

Snowcoach BAT Gas 24.6 110.2 30.5 0.083 Old Faithful

BAT Diesel 1.0 0.7 6.7

70/30 gas/diesel snowcoaches for future BAT fleet Revised May 16 2012 Emission Factors from [YELL_recommended_emission_data_for_modeling_042612.xlsx ]

West Entrance 0.38 251.6 9.6 0.4 89.78 11.08 0.59 0.01 0.03 101.49

Mammoth to Norris 21 718.2 2314.2 14.7 53.14 82.26 91.27 0.25 19.68 246.60

West Entrance to Madison 14 478.8 1542.8 9.8 318.08 53.79 198.32 0.54 13.12 583.84

Madison to Norris 14 478.8 1542.8 9.8 136.49 44.29 97.10 0.26 10.73 288.88

Norris to Canyon Village 12 410.4 1322.4 8.4 82.83 20.79 53.66 0.15 5.32 162.75

Canyon Village to Fishing Bridge 16 547.2 1763.2 11.2 155.52 47.01 60.14 0.16 14.72 277.54

Fishing Bridge to East Entrance 27 923.4 2975.4 18.9 27.48 30.51 6.24 0.02 8.74 72.98

Fishing Bridge to West Thumb 21 718.2 2314.2 14.7 130.73 77.51 26.26 0.07 23.61 258.19

Madison to Old Faithful 16 547.2 1763.2 11.2 378.68 72.32 232.63 0.63 19.35 703.61
Old Faithful to West Thumb 17 581.4 1873.4 11.9 297.67 61.47 127.82 0.35 17.38 504.68

West Thumb to Flagg Ranch 24 820.8 2644.8 16.8 437.70 52.43 145.05 0.39 12.68 648.25

Old Faithful Staging Area NA 34.5 2.5 0.6 20.80 4.11 0.25 0.02 0.03 25.21

Total 2128.88 557.57 1039.34 2.86 145.39 3874.03

HC Emissions
Emission Factors and Traveling Speeds Idle Time (hr)

Idle Time 

Snowmobile Current BAT 28.8 1.3 16.2 0.0083 West Entrance

Snowcoach BAT Gas 1.2 1.0 7.4 0.083 Old Faithful

BAT Diesel 0.2 0.1 0.5

West Entrance 0.38 11.1 0.5 0.1 3.95 0.49 0.03 0.00 0.00 4.48

Mammoth to Norris 21 27.3 21.0 2.1 2.02 3.13 0.83 0.04 0.19 6.20

West Entrance to Madison 14 18.2 14.0 1.4 12.09 2.04 1.80 0.08 0.12 16.14

Madison to Norris 14 18.2 14.0 1.4 5.19 1.68 0.88 0.04 0.10 7.89

Norris to Canyon Village 12 15.6 12.0 1.2 3.15 0.79 0.49 0.02 0.05 4.50

Canyon Village to Fishing Bridge 16 20.8 16.0 1.6 5.91 1.79 0.55 0.02 0.14 8.41

Fishing Bridge to East Entrance 27 35.1 27.0 2.7 1.04 1.16 0.06 0.00 0.08 2.35

Fishing Bridge to West Thumb 21 27.3 21.0 2.1 4.97 2.95 0.24 0.01 0.22 8.39

Madison to Old Faithful 16 20.8 16.0 1.6 14.39 2.75 2.11 0.09 0.18 19.53

Old Faithful to West Thumb 17 22.1 17.0 1.7 11.31 2.34 1.16 0.05 0.16 15.02

West Thumb to Flagg Ranch 24 31.2 24.0 2.4 16.64 1.99 1.32 0.06 0.12 20.12
Old Faithful Staging Area NA 1.3 0.6 0.0 0.81 0.16 0.06 0.00 0.01 1.04

Total 81.48 21.26 9.52 0.41 1.38 114.05

Diesel 

Snowcoach 

Emissions 

(lb/day)

Low Speed     

(g/veh-mi)

Cruise Speed  

(g/veh-mi) Idle          (g/hr)BAT RequirementsSnow Equipment

Idle          (g/hr)BAT RequirementsSnow Equipment
Low Speed      

(g/mi)

Diesel 

Snowcoach 

Unit Emissions 

(g/veh-link)Link

Gas 

Snowcoach 

Unit Emissions 

(g)

Snowmobile 

Unit Emissions 

(g)Distance (mi)Link

Gas 

Snowcoach 

Unit Emissions 

(g/veh-link)

Snowmobile 

Unit Emissions 

(g/veh-link)Distance (mi)

Diesel 

Snowcoach 

Unit Emissions 

(g/veh-link)

Gas 

Snowcoach 

Emissions 

(lb/day)

Snowmobile 

Emissions 

(lb/day)

Gas 

Snowcoach 

Emissions 

(lb/day)

Snowmobile 

Emissions 

(lb/day)

Total 

Emissions 

(lb/day)

Total 

Emissions 

(lb/day)

Cruise Speed     

(g/mi)

Administrative 

Snowmobile 

Emissions 

(lb/day)

Administrative 

Snowcoach 

Emissions 

(lb/day)

Administrative 

Snowmobile 

Emissions 

(lb/day)

Administrative 

Snowcoach 

Emissions 

(lb/day)

Diesel 

Snowcoach 

Emissions 

(lb/day)



Alternative 2 - Interim Use Levels, BAT Snowcoaches (continued)

NOx Emissions

Emission Factors and Traveling Speeds Idle Time (hr)

Idle Time 

Snowmobile Current BAT 4.0 9.7 1.3 0.0083 West Entrance

Snowcoach BAT Gas 4.8 7.1 1.3 0.083 Old Faithful

BAT Diesel 14.7 10.1 13.3

West Entrance 0.38 1.5 1.8 5.7 0.55 0.07 0.11 0.15 0.01 0.89

Mammoth to Norris 21 203.7 149.9 211.1 15.07 23.33 5.91 3.57 2.04 49.92
West Entrance to Madison 14 135.8 100.0 140.7 90.21 15.26 12.85 7.75 1.36 127.43

Madison to Norris 14 135.8 100.0 140.7 38.71 12.56 6.29 3.80 1.11 62.47

Norris to Canyon Village 12 116.4 85.7 120.6 23.49 5.90 3.48 2.10 0.55 35.51

Canyon Village to Fishing Bridge 16 155.2 114.2 160.8 44.11 13.33 3.90 2.35 1.52 65.21

Fishing Bridge to East Entrance 27 261.9 192.8 271.4 7.79 8.65 0.40 0.24 0.91 18.00

Fishing Bridge to West Thumb 21 203.7 149.9 211.1 37.08 21.99 1.70 1.03 2.45 64.24

Madison to Old Faithful 16 155.2 114.2 160.8 107.40 20.51 15.07 9.09 2.01 154.08
Old Faithful to West Thumb 17 164.9 121.4 170.9 84.43 17.43 8.28 5.00 1.80 116.94

West Thumb to Flagg Ranch 24 232.8 171.4 241.2 124.14 14.87 9.40 5.67 1.31 155.39

Old Faithful Staging Area NA 0.1 0.1 1.1 0.06 0.01 0.01 0.05 0.01 0.14

Total 573.05 153.91 67.41 40.79 15.07 850.24

PM Emissions
Emission Factors and Traveling Speeds Idle Time (hr)

Idle Time 

Snowmobile Current BAT 0.065 0.031 0.490 0.0083 West Entrance

Snowcoach BAT Gas 0.025 0.025 0.062 0.083 Old Faithful

BAT Diesel 0.020 0.010 0.040

West Entrance 0.38 0.029 0.010 0.008 0.01 0.00 0.00 0.00 0.00 0.01

Mammoth to Norris 21 0.651 0.525 0.210 0.05 0.07 0.02 0.00 0.01 0.15

West Entrance to Madison 14 0.434 0.350 0.140 0.29 0.05 0.04 0.01 0.00 0.39

Madison to Norris 14 0.434 0.350 0.140 0.12 0.04 0.02 0.00 0.00 0.19

Norris to Canyon Village 12 0.372 0.300 0.120 0.08 0.02 0.01 0.00 0.00 0.11

Canyon Village to Fishing Bridge 16 0.496 0.400 0.160 0.14 0.04 0.01 0.00 0.00 0.20

Fishing Bridge to East Entrance 27 0.837 0.675 0.270 0.02 0.03 0.00 0.00 0.00 0.06

Fishing Bridge to West Thumb 21 0.651 0.525 0.210 0.12 0.07 0.01 0.00 0.01 0.20

Madison to Old Faithful 16 0.496 0.400 0.160 0.34 0.07 0.05 0.01 0.01 0.48
Old Faithful to West Thumb 17 0.527 0.425 0.170 0.27 0.06 0.03 0.00 0.00 0.36

West Thumb to Flagg Ranch 24 0.744 0.600 0.240 0.40 0.05 0.03 0.01 0.00 0.49

Old Faithful Staging Area NA 0.041 0.005 0.003 0.02 0.00 0.00 0.00 0.00 0.030

Total 1.86 0.50 0.24 0.04 0.04 2.68

Administrative 

Snowcoach 

Emissions 

(lb/day)

Administrative 

Snowmobile 

Emissions 

(lb/day)

Diesel 

Snowcoach 

Unit Emissions 

(g/veh-link)

Diesel 

Snowcoach 

Emissions 

(lb/day)

Diesel 

Snowcoach 

Emissions 

(lb/day)

Administrative 

Snowmobile 

Emissions 

(lb/day)

Idle          (g/hr)

Total 

Emissions 

(lb/day)

Distance (mi)Link

Gas 

Snowcoach 

Unit Emissions 

(g)

Snowmobile 

Unit Emissions 

(g)

Gas 

Snowcoach 

Unit Emissions 

(g)

Snow Equipment BAT Requirements
Low Speed      

(g/mi)

Snowmobile 

Unit Emissions 

(g)

Distance (mi)Link

Cruise Speed     

(g/mi)

Snow Equipment
Low Speed      

(g/mi)

Cruise Speed     

(g/mi)BAT Requirements Idle          (g/hr)

Gas 

Snowcoach 

Emissions 

(lb/day)

Snowmobile 

Emissions 

(lb/day)

Gas 

Snowcoach 

Emissions 

(lb/day)

Snowmobile 

Emissions 

(lb/day)

Diesel 

Snowcoach 

Unit Emissions 

(g/veh-link)

Administrative 

Snowcoach 

Emissions 

(lb/day)

Total 

Emissions 

(lb/day)



Alternative 3 - Transition to Snowcoaches Only, BAT

CO Emissions
Emission Factors and Traveling Speeds Idle Time (hr)

Idle Time  

 

Snowmobile Current BAT 653.0 34.2 416.2 0.0083 West Entrance

Snowcoach BAT Gas 24.6 110.2 30.5 0.083 Old Faithful

BAT Diesel 1.0 0.7 6.7

70/30 gas/diesel snowcoaches for future BAT fleet Revised May 16 2012 Emission Factors from [YELL_recommended_emission_data_for_modeling_042612.xlsx ]

West Entrance 0.38 251.6 9.6 0.4 0.00 11.08 0.92 0.02 0.03 12.05

Mammoth to Norris 21 718.2 2314.2 14.7 0.00 82.26 134.16 0.37 19.68 236.47

West Entrance to Madison 14 478.8 1542.8 9.8 0.00 53.79 306.55 0.83 13.12 374.29

Madison to Norris 14 478.8 1542.8 9.8 0.00 44.29 147.29 0.40 10.73 202.72

Norris to Canyon Village 12 410.4 1322.4 8.4 0.00 20.79 81.88 0.22 5.32 108.21

Canyon Village to Fishing Bridge 16 547.2 1763.2 11.2 0.00 47.01 92.87 0.25 14.72 154.85

Fishing Bridge to East Entrance 27 923.4 2975.4 18.9 0.00 30.51 9.73 0.03 8.74 49.00

Fishing Bridge to West Thumb 21 718.2 2314.2 14.7 0.00 77.51 41.68 0.11 23.61 142.92

Madison to Old Faithful 16 547.2 1763.2 11.2 0.00 72.32 357.14 0.97 19.35 449.79
Old Faithful to West Thumb 17 581.4 1873.4 11.9 0.00 61.47 198.99 0.54 17.38 278.38

West Thumb to Flagg Ranch 24 820.8 2644.8 16.8 0.00 52.43 227.42 0.62 12.68 293.15

Old Faithful Staging Area NA 34.5 2.5 0.6 0.00 4.11 0.39 0.04 0.03 4.56

Total 0.00 557.57 1599.02 4.40 145.39 2306.39

HC Emissions
Emission Factors and Traveling Speeds Idle Time (hr)

Idle Time 

Snowmobile Current BAT 28.8 1.3 16.2 0.0083 West Entrance

Snowcoach BAT Gas 1.2 1.0 7.4 0.083 Old Faithful

83/17 gas/diesel snowcoaches BAT Diesel 0.2 0.1 0.5

West Entrance 0.38 11.1 0.5 0.1 0.00 0.49 0.05 0.00 0.00 0.54

Mammoth to Norris 21 27.3 21.0 2.1 0.00 3.13 1.22 0.05 0.19 4.58

West Entrance to Madison 14 18.2 14.0 1.4 0.00 2.04 2.78 0.12 0.12 5.07

Madison to Norris 14 18.2 14.0 1.4 0.00 1.68 1.34 0.06 0.10 3.18

Norris to Canyon Village 12 15.6 12.0 1.2 0.00 0.79 0.74 0.03 0.05 1.62

Canyon Village to Fishing Bridge 16 20.8 16.0 1.6 0.00 1.79 0.84 0.04 0.14 2.80

Fishing Bridge to East Entrance 27 35.1 27.0 2.7 0.00 1.16 0.09 0.00 0.08 1.33

Fishing Bridge to West Thumb 21 27.3 21.0 2.1 0.00 2.95 0.38 0.02 0.22 3.56

Madison to Old Faithful 16 20.8 16.0 1.6 0.00 2.75 3.24 0.14 0.18 6.31

Old Faithful to West Thumb 17 22.1 17.0 1.7 0.00 2.34 1.81 0.08 0.16 4.38

West Thumb to Flagg Ranch 24 31.2 24.0 2.4 0.00 1.99 2.06 0.09 0.12 4.26
Old Faithful Staging Area NA 1.3 0.6 0.0 0.00 0.16 0.09 0.00 0.01 0.26

Total 0.00 21.26 14.64 0.63 1.38 37.91

Diesel 

Snowcoach 

Unit Emissions 

(g/veh-link)

Total 

Emissions 

(lb/day)

Total 

Emissions 

(lb/day)

Distance (mi)

Diesel 

Snowcoach 

Unit Emissions 

(g/veh-link)

Snowmobile 

Unit Emissions 

(g/veh-link)

Gas 

Snowcoach 

Emissions 

(lb/day)

Snowmobile 

Emissions 

(lb/day)

Gas 

Snowcoach 

Emissions 

(lb/day)

Snowmobile 

Emissions 

(lb/day)

Administrative 

Snowmobile 

Emissions 

(lb/day)

Administrative 

Snowcoach 

Emissions 

(lb/day)

Administrative 

Snowmobile 

Emissions 

(lb/day)

Administrative 

Snowcoach 

Emissions 

(lb/day)

Diesel 

Snowcoach 

Emissions 

(lb/day)

Diesel 

Snowcoach 

Emissions 

(lb/day)

Low Speed     

(g/veh-mi)

Cruise Speed  

(g/veh-mi) Idle          (g/hr)BAT RequirementsSnow Equipment

Idle          (g/hr)BAT RequirementsSnow Equipment
Low Speed      

(g/mi)

Link

Gas 

Snowcoach 

Unit Emissions 

(g)

Snowmobile 

Unit Emissions 

(g)Distance (mi)Link

Cruise Speed     

(g/mi)

Gas 

Snowcoach 

Unit Emissions 

(g/veh-link)



Alternative 3 - Transition to Snowcoaches Only, BAT (continued)

NOx Emissions

Emission Factors and Traveling Speeds Idle Time (hr)

Idle Time 

Snowmobile Current BAT 4.0 9.7 1.3 0.0083 West Entrance

Snowcoach BAT Gas 4.8 7.1 1.3 0.083 Old Faithful

BAT Diesel 14.7 10.1 13.3

West Entrance 0.38 1.5 1.8 5.7 0.00 0.07 0.18 0.23 0.01 0.49

Mammoth to Norris 21 203.7 149.9 211.1 0.00 23.33 8.69 5.24 2.04 39.31
West Entrance to Madison 14 135.8 100.0 140.7 0.00 15.26 19.86 11.98 1.36 48.46

Madison to Norris 14 135.8 100.0 140.7 0.00 12.56 9.54 5.76 1.11 28.98

Norris to Canyon Village 12 116.4 85.7 120.6 0.00 5.90 5.31 3.20 0.55 14.95

Canyon Village to Fishing Bridge 16 155.2 114.2 160.8 0.00 13.33 6.02 3.63 1.52 24.50

Fishing Bridge to East Entrance 27 261.9 192.8 271.4 0.00 8.65 0.63 0.38 0.91 10.57

Fishing Bridge to West Thumb 21 203.7 149.9 211.1 0.00 21.99 2.70 1.63 2.45 28.76

Madison to Old Faithful 16 155.2 114.2 160.8 0.00 20.51 23.14 13.96 2.01 59.61
Old Faithful to West Thumb 17 164.9 121.4 170.9 0.00 17.43 12.89 7.78 1.80 39.90

West Thumb to Flagg Ranch 24 232.8 171.4 241.2 0.00 14.87 14.74 8.89 1.31 39.81

Old Faithful Staging Area NA 0.1 0.1 1.1 0.00 0.01 0.02 0.07 0.01 0.11

Total 0.00 153.91 103.71 62.75 15.07 335.45

PM Emissions
Emission Factors and Traveling Speeds Idle Time (hr)

Idle Time 

Snowmobile Current BAT 0.065 0.031 0.490 0.0083 West Entrance

Snowcoach BAT Gas 0.025 0.025 0.062 0.083 Old Faithful

BAT Diesel 0.020 0.010 0.040

West Entrance 0.38 0.029 0.010 0.008 0.00 0.00 0.00 0.00 0.00 0.00

Mammoth to Norris 21 0.651 0.525 0.210 0.00 0.07 0.03 0.01 0.01 0.12

West Entrance to Madison 14 0.434 0.350 0.140 0.00 0.05 0.07 0.01 0.00 0.13

Madison to Norris 14 0.434 0.350 0.140 0.00 0.04 0.03 0.01 0.00 0.08

Norris to Canyon Village 12 0.372 0.300 0.120 0.00 0.02 0.02 0.00 0.00 0.04

Canyon Village to Fishing Bridge 16 0.496 0.400 0.160 0.00 0.04 0.02 0.00 0.00 0.07

Fishing Bridge to East Entrance 27 0.837 0.675 0.270 0.00 0.03 0.00 0.00 0.00 0.03

Fishing Bridge to West Thumb 21 0.651 0.525 0.210 0.00 0.07 0.01 0.00 0.01 0.09

Madison to Old Faithful 16 0.496 0.400 0.160 0.00 0.07 0.08 0.01 0.01 0.17
Old Faithful to West Thumb 17 0.527 0.425 0.170 0.00 0.06 0.05 0.01 0.00 0.11

West Thumb to Flagg Ranch 24 0.744 0.600 0.240 0.00 0.05 0.05 0.01 0.00 0.11

Old Faithful Staging Area NA 0.041 0.005 0.003 0.00 0.00 0.00 0.00 0.00 0.006

Total 0.00 0.50 0.36 0.06 0.04 0.96

Diesel 

Snowcoach 

Unit Emissions 

(g/veh-link)

Diesel 

Snowcoach 

Emissions 

(lb/day)

Diesel 

Snowcoach 

Emissions 

(lb/day)

Administrative 

Snowmobile 

Emissions 

(lb/day)

Idle          (g/hr)

Administrative 

Snowmobile 

Emissions 

(lb/day)

Gas 

Snowcoach 

Emissions 

(lb/day)

Snowmobile 

Emissions 

(lb/day)

Idle          (g/hr)

Total 

Emissions 

(lb/day)

Total 

Emissions 

(lb/day)

Diesel 

Snowcoach 

Unit Emissions 

(g/veh-link)

Gas 

Snowcoach 

Emissions 

(lb/day)

Snowmobile 

Emissions 

(lb/day)

Administrative 

Snowcoach 

Emissions 

(lb/day)

Distance (mi)

BAT Requirements

Cruise Speed     

(g/mi)

Administrative 

Snowcoach 

Emissions 

(lb/day)Link

Gas 

Snowcoach 

Unit Emissions 

(g)

Snowmobile 

Unit Emissions 

(g)

Gas 

Snowcoach 

Unit Emissions 

(g)

Snowmobile 

Unit Emissions 

(g)

Snow Equipment BAT Requirements

Distance (mi)Link

Low Speed      

(g/mi)

Snow Equipment
Low Speed      

(g/mi)

Cruise Speed     

(g/mi)



Alternative 4a - Transportation Event Management 480 smb/60 sc, Current Fleet

CO Emissions
Emission Factors and Traveling Speeds Idle Time (hr)

Idle Time  

 

Snowmobile Current BAT 653.0 34.2 416.2 0.0083 West Entrance

Snowcoach Current Gas 110.5 184.6 289.7 0.083 Old Faithful

Current Diesel 8.7 3.3 12.9

80/20 gas/diesel snowcoaches for current fleet Revised May 16 2012 Emission Factors from [YELL_recommended_emission_data_for_modeling_042612.xlsx ]

West Entrance 0.38 251.6 44.4 3.4 135.77 11.08 2.43 0.05 0.16 149.49

Mammoth to Norris 21 718.2 3876.6 69.3 80.13 82.26 134.57 0.60 37.74 335.30

West Entrance to Madison 14 478.8 2584.4 46.2 481.01 53.79 292.69 1.31 25.16 853.95

Madison to Norris 14 478.8 2584.4 46.2 206.55 44.29 143.59 0.64 20.58 415.66

Norris to Canyon Village 12 410.4 2215.2 39.6 125.38 20.79 79.36 0.35 10.19 236.08

Canyon Village to Fishing Bridge 16 547.2 2953.6 52.8 234.79 47.01 89.67 0.40 28.23 400.10

Fishing Bridge to East Entrance 27 923.4 4984.2 89.1 41.37 30.51 9.40 0.04 16.76 98.08

Fishing Bridge to West Thumb 21 718.2 3876.6 69.3 197.27 77.51 39.76 0.18 45.29 360.00

Madison to Old Faithful 16 547.2 2953.6 52.8 572.33 72.32 343.29 1.53 37.12 1026.59
Old Faithful to West Thumb 17 581.4 3138.2 56.1 448.54 61.47 187.02 0.84 33.33 731.19

West Thumb to Flagg Ranch 24 820.8 4430.4 79.2 658.36 52.43 213.28 0.95 24.31 949.33

Old Faithful Staging Area NA 34.5 24.0 1.1 31.39 4.11 2.11 0.02 0.28 37.92

Total 3212.88 557.57 1537.17 6.92 279.15 5593.69

HC Emissions
Emission Factors and Traveling Speeds Idle Time (hr)

Idle Time 

Snowmobile Current BAT 28.8 1.3 16.2 0.0083 West Entrance

Snowcoach Current Gas 3.3 6.8 17.2 0.083 Old Faithful

Current Diesel 0.1 2.9 0.3

West Entrance 0.38 11.1 1.4 0.0 5.98 0.49 0.08 0.00 0.00 6.55

Mammoth to Norris 21 27.3 142.8 60.9 3.05 3.13 4.96 0.53 0.77 12.42

West Entrance to Madison 14 18.2 95.2 40.6 18.28 2.04 10.78 1.15 0.51 32.77

Madison to Norris 14 18.2 95.2 40.6 7.85 1.68 5.29 0.56 0.42 15.81

Norris to Canyon Village 12 15.6 81.6 34.8 4.77 0.79 2.92 0.31 0.21 9.00

Canyon Village to Fishing Bridge 16 20.8 108.8 46.4 8.92 1.79 3.30 0.35 0.57 14.94

Fishing Bridge to East Entrance 27 35.1 183.6 78.3 1.57 1.16 0.35 0.04 0.34 3.46

Fishing Bridge to West Thumb 21 27.3 142.8 60.9 7.50 2.95 1.46 0.16 0.92 12.98

Madison to Old Faithful 16 20.8 108.8 46.4 21.76 2.75 12.65 1.35 0.75 39.25

Old Faithful to West Thumb 17 22.1 115.6 49.3 17.05 2.34 6.89 0.73 0.68 27.69

West Thumb to Flagg Ranch 24 31.2 163.2 69.6 25.03 1.99 7.86 0.84 0.49 36.21
Old Faithful Staging Area NA 1.3 1.4 0.0 1.22 0.16 0.13 0.00 0.01 1.52

Total 122.97 21.26 56.66 6.02 5.67 212.58

Diesel 

Snowcoach 

Emissions 

(lb/day)

Low Speed     

(g/veh-mi)

Cruise Speed  

(g/veh-mi) Idle          (g/hr)BAT RequirementsSnow Equipment

Idle          (g/hr)BAT RequirementsSnow Equipment
Low Speed      

(g/mi)

Diesel 

Snowcoach 

Unit Emissions 

(g/veh-link)Link

Gas 

Snowcoach 

Unit Emissions 

(g)

Snowmobile 

Unit Emissions 

(g)Distance (mi)Link

Gas 

Snowcoach 

Unit Emissions 

(g/veh-link)

Snowmobile 

Unit Emissions 

(g/veh-link)Distance (mi)

Diesel 

Snowcoach 

Unit Emissions 

(g/veh-link)

Gas 

Snowcoach 

Emissions 

(lb/day)

Snowmobile 

Emissions 

(lb/day)

Gas 

Snowcoach 

Emissions 

(lb/day)

Snowmobile 

Emissions 

(lb/day)

Total 

Emissions 

(lb/day)

Total 

Emissions 

(lb/day)

Cruise Speed     

(g/mi)

Administrative 

Snowmobile 

Emissions 

(lb/day)

Administrative 

Snowcoach 

Emissions 

(lb/day)

Administrative 

Snowmobile 

Emissions 

(lb/day)

Administrative 

Snowcoach 

Emissions 

(lb/day)

Diesel 

Snowcoach 

Emissions 

(lb/day)



Alternative 4a - Transportation Event Management 480 smb/60 sc, Current Fleet (continued)

NOx Emissions

Emission Factors and Traveling Speeds Idle Time (hr)

Idle Time 

Snowmobile Current BAT 4.0 9.7 1.3 0.0083 West Entrance

Snowcoach Current Gas 8.9 10.7 1.4 0.083 Old Faithful

Current Diesel 30.5 24.3 31.9

West Entrance 0.38 1.5 3.4 11.8 0.83 0.07 0.19 0.16 0.02 1.26

Mammoth to Norris 21 203.7 225.5 509.9 22.73 23.33 7.83 4.42 3.42 61.73
West Entrance to Madison 14 135.8 150.4 339.9 136.43 15.26 17.03 9.62 2.28 180.62

Madison to Norris 14 135.8 150.4 339.9 58.58 12.56 8.35 4.72 1.87 86.09

Norris to Canyon Village 12 116.4 128.9 291.4 35.56 5.90 4.62 2.61 0.92 49.61

Canyon Village to Fishing Bridge 16 155.2 171.8 388.5 66.59 13.33 5.22 2.95 2.56 90.65

Fishing Bridge to East Entrance 27 261.9 290.0 655.6 11.73 8.65 0.55 0.31 1.52 22.76

Fishing Bridge to West Thumb 21 203.7 225.5 509.9 55.95 21.99 2.31 1.31 4.11 85.66

Madison to Old Faithful 16 155.2 171.8 388.5 162.33 20.51 19.97 11.29 3.36 217.46
Old Faithful to West Thumb 17 164.9 182.6 412.8 127.22 17.43 10.88 6.15 3.02 164.70

West Thumb to Flagg Ranch 24 232.8 257.8 582.7 186.73 14.87 12.41 7.01 2.20 223.22

Old Faithful Staging Area NA 0.1 0.1 2.6 0.10 0.01 0.01 0.06 0.01 0.19

Total 864.77 153.91 89.36 50.62 25.30 1183.96

PM Emissions
Emission Factors and Traveling Speeds Idle Time (hr)

Idle Time 

Snowmobile Current BAT 0.065 0.031 0.490 0.0083 West Entrance

Snowcoach Current Gas 0.025 0.025 0.063 0.083 Old Faithful

Current Diesel 0.140 0.105 0.108

West Entrance 0.38 0.029 0.010 0.054 0.02 0.00 0.00 0.00 0.00 0.02

Mammoth to Norris 21 0.651 0.525 2.205 0.07 0.07 0.02 0.02 0.01 0.19

West Entrance to Madison 14 0.434 0.350 1.470 0.44 0.05 0.04 0.04 0.01 0.57

Madison to Norris 14 0.434 0.350 1.470 0.19 0.04 0.02 0.02 0.01 0.27

Norris to Canyon Village 12 0.372 0.300 1.260 0.11 0.02 0.01 0.01 0.00 0.16

Canyon Village to Fishing Bridge 16 0.496 0.400 1.680 0.21 0.04 0.01 0.01 0.01 0.29

Fishing Bridge to East Entrance 27 0.837 0.675 2.835 0.04 0.03 0.00 0.00 0.00 0.07

Fishing Bridge to West Thumb 21 0.651 0.525 2.205 0.18 0.07 0.01 0.01 0.01 0.27

Madison to Old Faithful 16 0.496 0.400 1.680 0.52 0.07 0.05 0.05 0.01 0.69
Old Faithful to West Thumb 17 0.527 0.425 1.785 0.41 0.06 0.03 0.03 0.01 0.52

West Thumb to Flagg Ranch 24 0.744 0.600 2.520 0.60 0.05 0.03 0.03 0.01 0.71

Old Faithful Staging Area NA 0.041 0.005 0.009 0.04 0.00 0.00 0.00 0.00 0.043

Total 2.81 0.50 0.21 0.22 0.08 3.82

Administrative 

Snowcoach 

Emissions 

(lb/day)

Administrative 

Snowmobile 

Emissions 

(lb/day)

Diesel 

Snowcoach 

Unit Emissions 

(g/veh-link)

Diesel 

Snowcoach 

Emissions 

(lb/day)

Diesel 

Snowcoach 

Emissions 

(lb/day)

Administrative 

Snowmobile 

Emissions 

(lb/day)

Idle          (g/hr)

Total 

Emissions 

(lb/day)

Distance (mi)Link

Gas 

Snowcoach 

Unit Emissions 

(g)

Snowmobile 

Unit Emissions 

(g)

Gas 

Snowcoach 

Unit Emissions 

(g)

Snow Equipment BAT Requirements
Low Speed      

(g/mi)

Snowmobile 

Unit Emissions 

(g)

Distance (mi)Link

Cruise Speed     

(g/mi)

Snow Equipment
Low Speed      

(g/mi)

Cruise Speed     

(g/mi)BAT Requirements Idle          (g/hr)

Gas 

Snowcoach 

Emissions 

(lb/day)

Snowmobile 

Emissions 

(lb/day)

Gas 

Snowcoach 

Emissions 

(lb/day)

Snowmobile 

Emissions 

(lb/day)

Diesel 

Snowcoach 

Unit Emissions 

(g/veh-link)

Administrative 

Snowcoach 

Emissions 

(lb/day)

Total 

Emissions 

(lb/day)



Alternative 4a - Transportation Event Management 480 smb/60 sc, BAT Snowcoaches

CO Emissions
Emission Factors and Traveling Speeds Idle Time (hr)

Idle Time  

 

Snowmobile Current BAT 653.0 34.2 416.2 0.0083 West Entrance

Snowcoach BAT Gas 24.6 110.2 30.5 0.083 Old Faithful

BAT Diesel 1.0 0.7 6.7

70/30 gas/diesel snowcoaches for future BAT fleet Revised May 16 2012 Emission Factors from [YELL_recommended_emission_data_for_modeling_042612.xlsx ]

West Entrance 0.38 251.6 9.6 0.4 135.77 11.08 0.46 0.01 0.03 147.35

Mammoth to Norris 21 718.2 2314.2 14.7 80.13 82.26 70.29 0.19 19.68 252.55

West Entrance to Madison 14 478.8 1542.8 9.8 481.01 53.79 152.88 0.42 13.12 701.22

Madison to Norris 14 478.8 1542.8 9.8 206.55 44.29 75.00 0.20 10.73 336.78

Norris to Canyon Village 12 410.4 1322.4 8.4 125.38 20.79 41.45 0.11 5.32 193.05

Canyon Village to Fishing Bridge 16 547.2 1763.2 11.2 234.79 47.01 46.84 0.13 14.72 343.49

Fishing Bridge to East Entrance 27 923.4 2975.4 18.9 41.37 30.51 4.91 0.01 8.74 85.54

Fishing Bridge to West Thumb 21 718.2 2314.2 14.7 197.27 77.51 20.77 0.06 23.61 319.22

Madison to Old Faithful 16 547.2 1763.2 11.2 572.33 72.32 179.32 0.49 19.35 843.81
Old Faithful to West Thumb 17 581.4 1873.4 11.9 448.54 61.47 97.69 0.27 17.38 625.34

West Thumb to Flagg Ranch 24 820.8 2644.8 16.8 658.36 52.43 111.41 0.30 12.68 835.17

Old Faithful Staging Area NA 34.5 2.5 0.6 31.39 4.11 0.19 0.02 0.03 35.74

Total 3212.88 557.57 801.22 2.21 145.39 4719.26

HC Emissions
Emission Factors and Traveling Speeds Idle Time (hr)

Idle Time 

Snowmobile Current BAT 28.8 1.3 16.2 0.0083 West Entrance

Snowcoach BAT Gas 1.2 1.0 7.4 0.083 Old Faithful

BAT Diesel 0.2 0.1 0.5

West Entrance 0.38 11.1 0.5 0.1 5.98 0.49 0.02 0.00 0.00 6.49

Mammoth to Norris 21 27.3 21.0 2.1 3.05 3.13 0.64 0.03 0.19 7.02

West Entrance to Madison 14 18.2 14.0 1.4 18.28 2.04 1.39 0.06 0.12 21.90

Madison to Norris 14 18.2 14.0 1.4 7.85 1.68 0.68 0.03 0.10 10.35

Norris to Canyon Village 12 15.6 12.0 1.2 4.77 0.79 0.38 0.02 0.05 6.00

Canyon Village to Fishing Bridge 16 20.8 16.0 1.6 8.92 1.79 0.43 0.02 0.14 11.29

Fishing Bridge to East Entrance 27 35.1 27.0 2.7 1.57 1.16 0.04 0.00 0.08 2.86

Fishing Bridge to West Thumb 21 27.3 21.0 2.1 7.50 2.95 0.19 0.01 0.22 10.86

Madison to Old Faithful 16 20.8 16.0 1.6 21.76 2.75 1.63 0.07 0.18 26.38

Old Faithful to West Thumb 17 22.1 17.0 1.7 17.05 2.34 0.89 0.04 0.16 20.47

West Thumb to Flagg Ranch 24 31.2 24.0 2.4 25.03 1.99 1.01 0.04 0.12 28.19
Old Faithful Staging Area NA 1.3 0.6 0.0 1.22 0.16 0.05 0.00 0.01 1.44

Total 122.97 21.26 7.34 0.31 1.38 153.27

Diesel 

Snowcoach 

Emissions 

(lb/day)

Low Speed     

(g/veh-mi)

Cruise Speed  

(g/veh-mi) Idle          (g/hr)BAT RequirementsSnow Equipment

Idle          (g/hr)BAT RequirementsSnow Equipment
Low Speed      

(g/mi)

Diesel 

Snowcoach 

Unit Emissions 

(g/veh-link)Link

Gas 

Snowcoach 

Unit Emissions 

(g)

Snowmobile 

Unit Emissions 

(g)Distance (mi)Link

Gas 

Snowcoach 

Unit Emissions 

(g/veh-link)

Snowmobile 

Unit Emissions 

(g/veh-link)Distance (mi)

Diesel 

Snowcoach 

Unit Emissions 

(g/veh-link)

Gas 

Snowcoach 

Emissions 

(lb/day)

Snowmobile 

Emissions 

(lb/day)

Gas 

Snowcoach 

Emissions 

(lb/day)

Snowmobile 

Emissions 

(lb/day)

Total 

Emissions 

(lb/day)

Total 

Emissions 

(lb/day)

Cruise Speed     

(g/mi)

Administrative 

Snowmobile 

Emissions 

(lb/day)

Administrative 

Snowcoach 

Emissions 

(lb/day)

Administrative 

Snowmobile 

Emissions 

(lb/day)

Administrative 

Snowcoach 

Emissions 

(lb/day)

Diesel 

Snowcoach 

Emissions 

(lb/day)



Alternative 4a - Transportation Event Management 480 smb/60 sc, BAT Snowcoaches (continued)

NOx Emissions

Emission Factors and Traveling Speeds Idle Time (hr)

Idle Time 

Snowmobile Current BAT 4.0 9.7 1.3 0.0083 West Entrance

Snowcoach BAT Gas 4.8 7.1 1.3 0.083 Old Faithful

BAT Diesel 14.7 10.1 13.3

West Entrance 0.38 1.5 1.8 5.7 0.83 0.07 0.09 0.12 0.01 1.11

Mammoth to Norris 21 203.7 149.9 211.1 22.73 23.33 4.55 2.75 2.04 55.40
West Entrance to Madison 14 135.8 100.0 140.7 136.43 15.26 9.91 5.98 1.36 168.92

Madison to Norris 14 135.8 100.0 140.7 58.58 12.56 4.86 2.93 1.11 80.05

Norris to Canyon Village 12 116.4 85.7 120.6 35.56 5.90 2.69 1.62 0.55 46.31

Canyon Village to Fishing Bridge 16 155.2 114.2 160.8 66.59 13.33 3.03 1.83 1.52 86.32

Fishing Bridge to East Entrance 27 261.9 192.8 271.4 11.73 8.65 0.32 0.19 0.91 21.80

Fishing Bridge to West Thumb 21 203.7 149.9 211.1 55.95 21.99 1.35 0.81 2.45 82.54

Madison to Old Faithful 16 155.2 114.2 160.8 162.33 20.51 11.62 7.01 2.01 203.47
Old Faithful to West Thumb 17 164.9 121.4 170.9 127.22 17.43 6.33 3.82 1.80 156.60

West Thumb to Flagg Ranch 24 232.8 171.4 241.2 186.73 14.87 7.22 4.35 1.31 214.48

Old Faithful Staging Area NA 0.1 0.1 1.1 0.10 0.01 0.01 0.04 0.01 0.16

Total 864.77 153.91 51.97 31.44 15.07 1117.16

PM Emissions
Emission Factors and Traveling Speeds Idle Time (hr)

Idle Time 

Snowmobile Current BAT 0.065 0.031 0.490 0.0083 West Entrance

Snowcoach BAT Gas 0.025 0.025 0.062 0.083 Old Faithful

BAT Diesel 0.020 0.010 0.040

West Entrance 0.38 0.029 0.010 0.008 0.02 0.00 0.00 0.00 0.00 0.02

Mammoth to Norris 21 0.651 0.525 0.210 0.07 0.07 0.02 0.00 0.01 0.17

West Entrance to Madison 14 0.434 0.350 0.140 0.44 0.05 0.03 0.01 0.00 0.53

Madison to Norris 14 0.434 0.350 0.140 0.19 0.04 0.02 0.00 0.00 0.25

Norris to Canyon Village 12 0.372 0.300 0.120 0.11 0.02 0.01 0.00 0.00 0.14

Canyon Village to Fishing Bridge 16 0.496 0.400 0.160 0.21 0.04 0.01 0.00 0.00 0.27

Fishing Bridge to East Entrance 27 0.837 0.675 0.270 0.04 0.03 0.00 0.00 0.00 0.07

Fishing Bridge to West Thumb 21 0.651 0.525 0.210 0.18 0.07 0.00 0.00 0.01 0.26

Madison to Old Faithful 16 0.496 0.400 0.160 0.52 0.07 0.04 0.01 0.01 0.64
Old Faithful to West Thumb 17 0.527 0.425 0.170 0.41 0.06 0.02 0.00 0.00 0.49

West Thumb to Flagg Ranch 24 0.744 0.600 0.240 0.60 0.05 0.03 0.00 0.00 0.68

Old Faithful Staging Area NA 0.041 0.005 0.003 0.04 0.00 0.00 0.00 0.00 0.042

Total 2.81 0.50 0.18 0.03 0.04 3.56

Administrative 

Snowcoach 

Emissions 

(lb/day)

Administrative 

Snowmobile 

Emissions 

(lb/day)

Diesel 

Snowcoach 

Unit Emissions 

(g/veh-link)

Diesel 

Snowcoach 

Emissions 

(lb/day)

Diesel 

Snowcoach 

Emissions 

(lb/day)

Administrative 

Snowmobile 

Emissions 

(lb/day)

Idle          (g/hr)

Total 

Emissions 

(lb/day)

Distance (mi)Link

Gas 

Snowcoach 

Unit Emissions 

(g)

Snowmobile 

Unit Emissions 

(g)

Gas 

Snowcoach 

Unit Emissions 

(g)

Snow Equipment BAT Requirements
Low Speed      

(g/mi)

Snowmobile 

Unit Emissions 

(g)

Distance (mi)Link

Cruise Speed     

(g/mi)

Snow Equipment
Low Speed      

(g/mi)

Cruise Speed     

(g/mi)BAT Requirements Idle          (g/hr)

Gas 

Snowcoach 

Emissions 

(lb/day)

Snowmobile 

Emissions 

(lb/day)

Gas 

Snowcoach 

Emissions 

(lb/day)

Snowmobile 

Emissions 

(lb/day)

Diesel 

Snowcoach 

Unit Emissions 

(g/veh-link)

Administrative 

Snowcoach 

Emissions 

(lb/day)

Total 

Emissions 

(lb/day)



Alternative 4b - Transportation Event Management 0 smb/110 sc, Current Fleet

CO Emissions
Emission Factors and Traveling Speeds Idle Time (hr)

Idle Time  

 

Snowmobile Current BAT 653.0 34.2 416.2 0.0083 West Entrance

Snowcoach Current Gas 110.5 184.6 289.7 0.083 Old Faithful

Current Diesel 8.7 3.3 12.9

80/20 gas/diesel snowcoaches for current fleet Revised May 16 2012 Emission Factors from [YELL_recommended_emission_data_for_modeling_042612.xlsx ]

West Entrance 0.38 251.6 44.4 3.4 0.00 11.08 4.38 0.08 0.16 15.71

Mammoth to Norris 21 718.2 3876.6 69.3 0.00 82.26 242.30 1.08 37.74 363.38

West Entrance to Madison 14 478.8 2584.4 46.2 0.00 53.79 532.41 2.38 25.16 613.73

Madison to Norris 14 478.8 2584.4 46.2 0.00 44.29 259.49 1.16 20.58 325.53

Norris to Canyon Village 12 410.4 2215.2 39.6 0.00 20.79 143.61 0.64 10.19 175.23

Canyon Village to Fishing Bridge 16 547.2 2953.6 52.8 0.00 47.01 162.33 0.73 28.23 238.29

Fishing Bridge to East Entrance 27 923.4 4984.2 89.1 0.00 30.51 16.95 0.08 16.76 64.30

Fishing Bridge to West Thumb 21 718.2 3876.6 69.3 0.00 77.51 72.41 0.32 45.29 195.53

Madison to Old Faithful 16 547.2 2953.6 52.8 0.00 72.32 625.02 2.79 37.12 737.25

Old Faithful to West Thumb 17 581.4 3138.2 56.1 0.00 61.47 349.87 1.56 33.33 446.24

West Thumb to Flagg Ranch 24 820.8 4430.4 79.2 0.00 52.43 400.57 1.79 24.31 479.10

Old Faithful Staging Area NA 34.5 24.0 1.1 0.00 4.11 3.88 0.04 0.28 8.32

Total 0.00 557.57 2813.22 12.66 279.15 3662.60

HC Emissions
Emission Factors and Traveling Speeds Idle Time (hr)

Idle Time 

Snowmobile Current BAT 28.8 1.3 16.2 0.0083 West Entrance

Snowcoach Current Gas 3.3 6.8 17.2 0.083 Old Faithful

Current Diesel 0.1 2.9 0.3

West Entrance 0.38 11.1 1.4 0.0 0.00 0.49 0.14 0.00 0.00 0.63

Mammoth to Norris 21 27.3 142.8 60.9 0.00 3.13 8.93 0.95 1.53 14.54

West Entrance to Madison 14 18.2 95.2 40.6 0.00 2.04 19.61 2.09 1.02 24.77

Madison to Norris 14 18.2 95.2 40.6 0.00 1.68 9.56 1.02 0.84 13.10

Norris to Canyon Village 12 15.6 81.6 34.8 0.00 0.79 5.29 0.56 0.41 7.06

Canyon Village to Fishing Bridge 16 20.8 108.8 46.4 0.00 1.79 5.98 0.64 1.15 9.55

Fishing Bridge to East Entrance 27 35.1 183.6 78.3 0.00 1.16 0.62 0.07 0.68 2.53

Fishing Bridge to West Thumb 21 27.3 142.8 60.9 0.00 2.95 2.67 0.28 1.84 7.74

Madison to Old Faithful 16 20.8 108.8 46.4 0.00 2.75 23.02 2.45 1.51 29.73

Old Faithful to West Thumb 17 22.1 115.6 49.3 0.00 2.34 12.89 1.37 1.35 17.95

West Thumb to Flagg Ranch 24 31.2 163.2 69.6 0.00 1.99 14.76 1.57 0.99 19.31

Old Faithful Staging Area NA 1.3 1.4 0.0 0.00 0.16 0.23 0.00 0.02 0.41

Total 0.00 21.26 103.69 11.02 11.33 147.31

Snow Equipment

Idle          (g/hr)BAT RequirementsSnow Equipment
Low Speed      

(g/mi)

Cruise Speed     

(g/mi)

Snowmobile 

Unit Emissions 

(g/veh-link)Distance (mi)

Low Speed     

(g/veh-mi)

Cruise Speed  

(g/veh-mi) Idle          (g/hr)BAT Requirements

Diesel 

Snowcoach 

Unit Emissions 

(g/veh-link)

Gas 

Snowcoach 

Unit Emissions 

(g/veh-link)Link

Gas 

Snowcoach 

Unit Emissions 

(g)

Snowmobile 

Unit Emissions 

(g)Distance (mi)Link

Gas 

Snowcoach 

Emissions 

(lb/day)

Snowmobile 

Emissions 

(lb/day)

Diesel 

Snowcoach 

Unit Emissions 

(g/veh-link)

Snowmobile 

Emissions 

(lb/day)

Administrative 

Snowmobile 

Emissions 

(lb/day)

Administrative 

Snowcoach 

Emissions 

(lb/day)

Administrative 

Snowmobile 

Emissions 

(lb/day)

Administrative 

Snowcoach 

Emissions 

(lb/day)

Diesel 

Snowcoach 

Emissions 

(lb/day)

Gas 

Snowcoach 

Emissions 

(lb/day)

Diesel 

Snowcoach 

Emissions 

(lb/day)

Total 

Emissions 

(lb/day)

Total 

Emissions 

(lb/day)



Alternative 4b - Transportation Event Management 0 smb/110 sc, Current Fleet (continued)

NOx Emissions

Emission Factors and Traveling Speeds Idle Time (hr)

Idle Time 

Snowmobile Current BAT 4.0 9.7 1.3 0.0083 West Entrance

Snowcoach Current Gas 8.9 10.7 1.4 0.083 Old Faithful

Current Diesel 30.5 24.3 31.9

West Entrance 0.38 1.5 3.4 11.8 0.00 0.07 0.33 0.29 0.02 0.72

Mammoth to Norris 21 203.7 225.5 509.9 0.00 23.33 14.10 7.97 3.42 48.82

West Entrance to Madison 14 135.8 150.4 339.9 0.00 15.26 30.98 17.51 2.28 66.02

Madison to Norris 14 135.8 150.4 339.9 0.00 12.56 15.10 8.53 1.87 38.06

Norris to Canyon Village 12 116.4 128.9 291.4 0.00 5.90 8.36 4.72 0.92 19.90

Canyon Village to Fishing Bridge 16 155.2 171.8 388.5 0.00 13.33 9.44 5.34 2.56 30.67

Fishing Bridge to East Entrance 27 261.9 290.0 655.6 0.00 8.65 0.99 0.56 1.52 11.72

Fishing Bridge to West Thumb 21 203.7 225.5 509.9 0.00 21.99 4.21 2.38 4.11 32.68

Madison to Old Faithful 16 155.2 171.8 388.5 0.00 20.51 36.36 20.55 3.36 80.79

Old Faithful to West Thumb 17 164.9 182.6 412.8 0.00 17.43 20.36 11.50 3.02 52.32

West Thumb to Flagg Ranch 24 232.8 257.8 582.7 0.00 14.87 23.31 13.17 2.20 53.55

Old Faithful Staging Area NA 0.1 0.1 2.6 0.00 0.01 0.02 0.11 0.01 0.15

Total 0.00 153.91 163.55 92.63 25.30 435.39

PM Emissions
Emission Factors and Traveling Speeds Idle Time (hr)

Idle Time 

Snowmobile Current BAT 0.065 0.031 0.490 0.0083 West Entrance

Snowcoach Current Gas 0.025 0.025 0.063 0.083 Old Faithful

Current Diesel 0.140 0.105 0.108

West Entrance 0.38 0.029 0.010 0.054 0.00 0.00 0.00 0.00 0.00 0.00

Mammoth to Norris 21 0.651 0.525 2.205 0.00 0.07 0.03 0.03 0.01 0.15

West Entrance to Madison 14 0.434 0.350 1.470 0.00 0.05 0.07 0.08 0.01 0.20

Madison to Norris 14 0.434 0.350 1.470 0.00 0.04 0.04 0.04 0.01 0.12

Norris to Canyon Village 12 0.372 0.300 1.260 0.00 0.02 0.02 0.02 0.00 0.06

Canyon Village to Fishing Bridge 16 0.496 0.400 1.680 0.00 0.04 0.02 0.02 0.01 0.10

Fishing Bridge to East Entrance 27 0.837 0.675 2.835 0.00 0.03 0.00 0.00 0.00 0.04

Fishing Bridge to West Thumb 21 0.651 0.525 2.205 0.00 0.07 0.01 0.01 0.01 0.10

Madison to Old Faithful 16 0.496 0.400 1.680 0.00 0.07 0.08 0.09 0.01 0.25

Old Faithful to West Thumb 17 0.527 0.425 1.785 0.00 0.06 0.05 0.05 0.01 0.16

West Thumb to Flagg Ranch 24 0.744 0.600 2.520 0.00 0.05 0.05 0.06 0.01 0.17

Old Faithful Staging Area NA 0.041 0.005 0.009 0.00 0.00 0.00 0.00 0.00 0.006

Total 0.00 0.50 0.38 0.40 0.08 1.36

Snow Equipment BAT Requirements

Distance (mi)Link

Gas 

Snowcoach 

Unit Emissions 

(g)

Snowmobile 

Unit Emissions 

(g)

Gas 

Snowcoach 

Unit Emissions 

(g)

Snow Equipment BAT Requirements

Distance (mi)Link

Cruise Speed     

(g/mi)

Low Speed      

(g/mi)

Administrative 

Snowcoach 

Emissions 

(lb/day)

Snowmobile 

Unit Emissions 

(g)

Gas 

Snowcoach 

Emissions 

(lb/day)

Snowmobile 

Emissions 

(lb/day)

Cruise Speed     

(g/mi)

Diesel 

Snowcoach 

Unit Emissions 

(g/veh-link)

Administrative 

Snowmobile 

Emissions 

(lb/day)

Idle          (g/hr)

Low Speed      

(g/mi)

Idle          (g/hr)

Diesel 

Snowcoach 

Unit Emissions 

(g/veh-link)

Gas 

Snowcoach 

Emissions 

(lb/day)

Snowmobile 

Emissions 

(lb/day)

Total 

Emissions 

(lb/day)

Total 

Emissions 

(lb/day)

Administrative 

Snowcoach 

Emissions 

(lb/day)

Diesel 

Snowcoach 

Emissions 

(lb/day)

Diesel 

Snowcoach 

Emissions 

(lb/day)

Administrative 

Snowmobile 

Emissions 

(lb/day)



Alternative 4b - Transportation Event Management 0 smb/110 sc, BAT Snowcoaches

CO Emissions
Emission Factors and Traveling Speeds Idle Time (hr)

Idle Time  

 

Snowmobile Current BAT 653.0 34.2 416.2 0.0083 West Entrance

Snowcoach BAT Gas 24.6 110.2 30.5 0.083 Old Faithful

BAT Diesel 1.0 0.7 6.7

70/30 gas/diesel snowcoaches for future BAT fleet Revised May 16 2012 Emission Factors from [YELL_recommended_emission_data_for_modeling_042612.xlsx ]

West Entrance 0.38 251.6 9.6 0.4 0.00 11.08 0.83 0.02 0.03 11.96

Mammoth to Norris 21 718.2 2314.2 14.7 0.00 82.26 126.56 0.34 19.68 228.85

West Entrance to Madison 14 478.8 1542.8 9.8 0.00 53.79 278.10 0.76 13.12 345.76

Madison to Norris 14 478.8 1542.8 9.8 0.00 44.29 135.54 0.37 10.73 190.94

Norris to Canyon Village 12 410.4 1322.4 8.4 0.00 20.79 75.01 0.20 5.32 101.32

Canyon Village to Fishing Bridge 16 547.2 1763.2 11.2 0.00 47.01 84.79 0.23 14.72 146.75

Fishing Bridge to East Entrance 27 923.4 2975.4 18.9 0.00 30.51 8.85 0.02 8.74 48.13

Fishing Bridge to West Thumb 21 718.2 2314.2 14.7 0.00 77.51 37.82 0.10 23.61 139.05

Madison to Old Faithful 16 547.2 1763.2 11.2 0.00 72.32 326.48 0.89 19.35 419.04

Old Faithful to West Thumb 17 581.4 1873.4 11.9 0.00 61.47 182.76 0.50 17.38 262.10

West Thumb to Flagg Ranch 24 820.8 2644.8 16.8 0.00 52.43 209.24 0.57 12.68 274.91

Old Faithful Staging Area NA 34.5 2.5 0.6 0.00 4.11 0.36 0.03 0.03 4.53

Total 0.00 557.57 1466.34 4.04 145.39 2173.34

HC Emissions
Emission Factors and Traveling Speeds Idle Time (hr)

Idle Time 

Snowmobile Current BAT 28.8 1.3 16.2 0.0083 West Entrance

Snowcoach BAT Gas 1.2 1.0 7.4 0.083 Old Faithful

BAT Diesel 0.2 0.1 0.5

West Entrance 0.38 11.1 0.5 0.1 0.00 0.49 0.04 0.00 0.00 0.54

Mammoth to Norris 21 27.3 21.0 2.1 0.00 3.13 1.15 0.05 0.19 4.51

West Entrance to Madison 14 18.2 14.0 1.4 0.00 2.04 2.52 0.11 0.12 4.80

Madison to Norris 14 18.2 14.0 1.4 0.00 1.68 1.23 0.05 0.10 3.07

Norris to Canyon Village 12 15.6 12.0 1.2 0.00 0.79 0.68 0.03 0.05 1.55

Canyon Village to Fishing Bridge 16 20.8 16.0 1.6 0.00 1.79 0.77 0.03 0.14 2.73

Fishing Bridge to East Entrance 27 35.1 27.0 2.7 0.00 1.16 0.08 0.00 0.08 1.33

Fishing Bridge to West Thumb 21 27.3 21.0 2.1 0.00 2.95 0.34 0.01 0.22 3.53

Madison to Old Faithful 16 20.8 16.0 1.6 0.00 2.75 2.96 0.13 0.18 6.02

Old Faithful to West Thumb 17 22.1 17.0 1.7 0.00 2.34 1.66 0.07 0.16 4.23

West Thumb to Flagg Ranch 24 31.2 24.0 2.4 0.00 1.99 1.90 0.08 0.12 4.09

Old Faithful Staging Area NA 1.3 0.6 0.0 0.00 0.16 0.09 0.00 0.01 0.26

Total 0.00 21.26 13.43 0.58 1.38 36.65

Total 

Emissions 

(lb/day)

Total 

Emissions 

(lb/day)

Administrative 

Snowmobile 

Emissions 

(lb/day)

Administrative 

Snowcoach 

Emissions 

(lb/day)

Administrative 

Snowmobile 

Emissions 

(lb/day)

Administrative 

Snowcoach 

Emissions 

(lb/day)

Diesel 

Snowcoach 

Emissions 

(lb/day)

Diesel 

Snowcoach 

Emissions 

(lb/day)

Gas 

Snowcoach 

Emissions 

(lb/day)

Gas 

Snowcoach 

Emissions 

(lb/day)

BAT Requirements

Snowmobile 

Emissions 

(lb/day)

Gas 

Snowcoach 

Unit Emissions 

(g)

Snowmobile 

Unit Emissions 

(g)Distance (mi)

Snowmobile 

Emissions 

(lb/day)Distance (mi)

Low Speed     

(g/veh-mi)

Cruise Speed  

(g/veh-mi) Idle          (g/hr)

Gas 

Snowcoach 

Unit Emissions 

(g/veh-link)

Diesel 

Snowcoach 

Unit Emissions 

(g/veh-link)

Snow Equipment

Idle          (g/hr)BAT RequirementsSnow Equipment
Low Speed      

(g/mi)

Diesel 

Snowcoach 

Unit Emissions 

(g/veh-link)Link

Link

Cruise Speed     

(g/mi)

Snowmobile 

Unit Emissions 

(g/veh-link)



Alternative 4b - Transportation Event Management 0 smb/110 sc, BAT Snowcoaches (continued)

NOx Emissions

Emission Factors and Traveling Speeds Idle Time (hr)

Idle Time 

Snowmobile Current BAT 4.0 9.7 1.3 0.0083 West Entrance

Snowcoach BAT Gas 4.8 7.1 1.3 0.083 Old Faithful

BAT Diesel 14.7 10.1 13.3

West Entrance 0.38 1.5 1.8 5.7 0.00 0.07 0.16 0.21 0.01 0.45

Mammoth to Norris 21 203.7 149.9 211.1 0.00 23.33 8.20 4.95 2.04 38.52

West Entrance to Madison 14 135.8 100.0 140.7 0.00 15.26 18.02 10.87 1.36 45.50

Madison to Norris 14 135.8 100.0 140.7 0.00 12.56 8.78 5.30 1.11 27.75

Norris to Canyon Village 12 116.4 85.7 120.6 0.00 5.90 4.86 2.93 0.55 14.24

Canyon Village to Fishing Bridge 16 155.2 114.2 160.8 0.00 13.33 5.49 3.31 1.52 23.67

Fishing Bridge to East Entrance 27 261.9 192.8 271.4 0.00 8.65 0.57 0.35 0.91 10.48

Fishing Bridge to West Thumb 21 203.7 149.9 211.1 0.00 21.99 2.45 1.48 2.45 28.36

Madison to Old Faithful 16 155.2 114.2 160.8 0.00 20.51 21.15 12.76 2.01 56.43

Old Faithful to West Thumb 17 164.9 121.4 170.9 0.00 17.43 11.84 7.14 1.80 38.22

West Thumb to Flagg Ranch 24 232.8 171.4 241.2 0.00 14.87 13.56 8.18 1.31 37.92

Old Faithful Staging Area NA 0.1 0.1 1.1 0.00 0.01 0.02 0.07 0.01 0.10

Total 0.00 153.91 95.10 57.54 15.07 321.63

PM Emissions
Emission Factors and Traveling Speeds Idle Time (hr)

Idle Time 

Snowmobile Current BAT 0.065 0.031 0.490 0.0083 West Entrance

Snowcoach BAT Gas 0.025 0.025 0.062 0.083 Old Faithful

BAT Diesel 0.020 0.010 0.040

West Entrance 0.38 0.029 0.010 0.008 0.00 0.00 0.00 0.00 0.00 0.00

Mammoth to Norris 21 0.651 0.525 0.210 0.00 0.07 0.03 0.00 0.01 0.11

West Entrance to Madison 14 0.434 0.350 0.140 0.00 0.05 0.06 0.01 0.00 0.13

Madison to Norris 14 0.434 0.350 0.140 0.00 0.04 0.03 0.01 0.00 0.08

Norris to Canyon Village 12 0.372 0.300 0.120 0.00 0.02 0.02 0.00 0.00 0.04

Canyon Village to Fishing Bridge 16 0.496 0.400 0.160 0.00 0.04 0.02 0.00 0.00 0.07

Fishing Bridge to East Entrance 27 0.837 0.675 0.270 0.00 0.03 0.00 0.00 0.00 0.03

Fishing Bridge to West Thumb 21 0.651 0.525 0.210 0.00 0.07 0.01 0.00 0.01 0.09

Madison to Old Faithful 16 0.496 0.400 0.160 0.00 0.07 0.07 0.01 0.01 0.16

Old Faithful to West Thumb 17 0.527 0.425 0.170 0.00 0.06 0.04 0.01 0.00 0.11

West Thumb to Flagg Ranch 24 0.744 0.600 0.240 0.00 0.05 0.05 0.01 0.00 0.11

Old Faithful Staging Area NA 0.041 0.005 0.003 0.00 0.00 0.00 0.00 0.00 0.006

Total 0.00 0.50 0.33 0.06 0.04 0.93

Total 

Emissions 

(lb/day)

Total 

Emissions 

(lb/day)

Diesel 

Snowcoach 

Emissions 

(lb/day)

Diesel 

Snowcoach 

Emissions 

(lb/day)

Cruise Speed     

(g/mi)

Administrative 

Snowcoach 

Emissions 

(lb/day)

Idle          (g/hr)

Idle          (g/hr)

Administrative 

Snowmobile 

Emissions 

(lb/day)

Diesel 

Snowcoach 

Unit Emissions 

(g/veh-link)

Administrative 

Snowcoach 

Emissions 

(lb/day)

Gas 

Snowcoach 

Emissions 

(lb/day)

Snowmobile 

Emissions 

(lb/day)

Diesel 

Snowcoach 

Unit Emissions 

(g/veh-link)

Administrative 

Snowmobile 

Emissions 

(lb/day)

Gas 

Snowcoach 

Emissions 

(lb/day)

Snowmobile 

Emissions 

(lb/day)

Link

Gas 

Snowcoach 

Unit Emissions 

(g)

Snowmobile 

Unit Emissions 

(g)

Gas 

Snowcoach 

Unit Emissions 

(g)

Snow Equipment BAT Requirements
Low Speed      

(g/mi)

Snowmobile 

Unit Emissions 

(g)

Distance (mi)Link

Cruise Speed     

(g/mi)

Low Speed      

(g/mi)

Distance (mi)

Snow Equipment BAT Requirements



Alternative 4c - Transportation Event Management 480 smb/120 sc, BAT Snowcoaches
Adaptive

CO Emissions
Emission Factors and Traveling Speeds Idle Time (hr)

Idle Time  

 

Snowmobile Current BAT 653.0 34.2 416.2 0.0083 West Entrance

Snowcoach BAT Gas 24.6 110.2 30.5 0.083 Old Faithful

BAT Diesel 1.0 0.7 6.7

70/30 gas/diesel snowcoaches for future BAT fleet Revised May 16 2012 Emission Factors from [YELL_recommended_emission_data_for_modeling_042612.xlsx ]

West Entrance 0.38 251.6 9.6 0.4 135.77 11.08 0.92 0.02 0.03 147.82

Mammoth to Norris 21 718.2 2314.2 14.7 80.13 82.26 134.16 0.37 19.68 316.59

West Entrance to Madison 14 478.8 1542.8 9.8 481.01 53.79 306.55 0.83 13.12 855.31

Madison to Norris 14 478.8 1542.8 9.8 206.55 44.29 147.29 0.40 10.73 409.27

Norris to Canyon Village 12 410.4 1322.4 8.4 125.38 20.79 81.88 0.22 5.32 233.59

Canyon Village to Fishing Bridge 16 547.2 1763.2 11.2 234.79 47.01 92.87 0.25 14.72 389.64

Fishing Bridge to East Entrance 27 923.4 2975.4 18.9 41.37 30.51 9.73 0.03 8.74 90.37

Fishing Bridge to West Thumb 21 718.2 2314.2 14.7 197.27 77.51 41.68 0.11 23.61 340.19

Madison to Old Faithful 16 547.2 1763.2 11.2 572.33 72.32 357.14 0.97 19.35 1022.12
Old Faithful to West Thumb 17 581.4 1873.4 11.9 448.54 61.47 198.99 0.54 17.38 726.91

West Thumb to Flagg Ranch 24 820.8 2644.8 16.8 658.36 52.43 227.42 0.62 12.68 951.51

Old Faithful Staging Area NA 34.5 2.5 0.6 31.39 4.11 0.39 0.04 0.03 35.96

Total 3212.88 557.57 1599.02 4.40 145.39 5519.27

HC Emissions
Emission Factors and Traveling Speeds Idle Time (hr)

Idle Time 

Snowmobile Current BAT 28.8 1.3 16.2 0.0083 West Entrance

Snowcoach BAT Gas 1.2 1.0 7.4 0.083 Old Faithful

BAT Diesel 0.2 0.1 0.5

West Entrance 0.38 11.1 0.5 0.1 5.98 0.49 0.05 0.00 0.00 6.52

Mammoth to Norris 21 27.3 21.0 2.1 3.05 3.13 1.22 0.05 0.19 7.63

West Entrance to Madison 14 18.2 14.0 1.4 18.28 2.04 2.78 0.12 0.12 23.35

Madison to Norris 14 18.2 14.0 1.4 7.85 1.68 1.34 0.06 0.10 11.03

Norris to Canyon Village 12 15.6 12.0 1.2 4.77 0.79 0.74 0.03 0.05 6.38

Canyon Village to Fishing Bridge 16 20.8 16.0 1.6 8.92 1.79 0.84 0.04 0.14 11.73

Fishing Bridge to East Entrance 27 35.1 27.0 2.7 1.57 1.16 0.09 0.00 0.08 2.91

Fishing Bridge to West Thumb 21 27.3 21.0 2.1 7.50 2.95 0.38 0.02 0.22 11.06

Madison to Old Faithful 16 20.8 16.0 1.6 21.76 2.75 3.24 0.14 0.18 28.07

Old Faithful to West Thumb 17 22.1 17.0 1.7 17.05 2.34 1.81 0.08 0.16 21.43

West Thumb to Flagg Ranch 24 31.2 24.0 2.4 25.03 1.99 2.06 0.09 0.12 29.29
Old Faithful Staging Area NA 1.3 0.6 0.0 1.22 0.16 0.09 0.00 0.01 1.49

Total 122.97 21.26 14.64 0.63 1.38 160.89

Snowmobile 

Emissions 

(lb/day)

Administrative 

Snowmobile 

Emissions 

(lb/day)

Gas 

Snowcoach 

Emissions 

(lb/day)

Diesel 

Snowcoach 

Emissions 

(lb/day)

Administrative 

Snowcoach 

Emissions 

(lb/day)

Total 

Emissions 

(lb/day)

Snow Equipment BAT Requirements
Low Speed      

(g/mi)

Cruise Speed     

(g/mi) Idle          (g/hr)

Link Distance (mi)

Snowmobile 

Unit Emissions 

(g)

Gas 

Snowcoach 

Unit Emissions 

(g)

Diesel 

Snowcoach 

Unit Emissions 

(g/veh-link)

Snowmobile 

Emissions 

(lb/day)

Administrative 

Snowmobile 

Emissions 

(lb/day)

Gas 

Snowcoach 

Emissions 

(lb/day)

Diesel 

Snowcoach 

Emissions 

(lb/day)

Administrative 

Snowcoach 

Emissions 

(lb/day)

Total 

Emissions 

(lb/day)

Snow Equipment BAT Requirements
Low Speed     

(g/veh-mi)

Cruise Speed  

(g/veh-mi) Idle          (g/hr)

Link Distance (mi)

Snowmobile 

Unit Emissions 

(g/veh-link)

Gas 

Snowcoach 

Unit Emissions 

(g/veh-link)

Diesel 

Snowcoach 

Unit Emissions 

(g/veh-link)



Alternative 4c - Transportation Event Management 480 smb/120 sc, BAT Snowcoaches (continued)

Adaptive

NOx Emissions

Emission Factors and Traveling Speeds Idle Time (hr)

Idle Time 

Snowmobile Current BAT 4.0 9.7 1.3 0.0083 West Entrance

Snowcoach BAT Gas 4.8 7.1 1.3 0.083 Old Faithful

BAT Diesel 14.7 10.1 13.3

West Entrance 0.38 1.5 1.8 5.7 0.83 0.07 0.18 0.23 0.01 1.32

Mammoth to Norris 21 203.7 149.9 211.1 22.73 23.33 8.69 5.24 2.04 62.03
West Entrance to Madison 14 135.8 100.0 140.7 136.43 15.26 19.86 11.98 1.36 184.89

Madison to Norris 14 135.8 100.0 140.7 58.58 12.56 9.54 5.76 1.11 87.56

Norris to Canyon Village 12 116.4 85.7 120.6 35.56 5.90 5.31 3.20 0.55 50.51

Canyon Village to Fishing Bridge 16 155.2 114.2 160.8 66.59 13.33 6.02 3.63 1.52 91.10

Fishing Bridge to East Entrance 27 261.9 192.8 271.4 11.73 8.65 0.63 0.38 0.91 22.30

Fishing Bridge to West Thumb 21 203.7 149.9 211.1 55.95 21.99 2.70 1.63 2.45 84.71

Madison to Old Faithful 16 155.2 114.2 160.8 162.33 20.51 23.14 13.96 2.01 221.94
Old Faithful to West Thumb 17 164.9 121.4 170.9 127.22 17.43 12.89 7.78 1.80 167.12

West Thumb to Flagg Ranch 24 232.8 171.4 241.2 186.73 14.87 14.74 8.89 1.31 226.53

Old Faithful Staging Area NA 0.1 0.1 1.1 0.10 0.01 0.02 0.07 0.01 0.21

Total 864.77 153.91 103.71 62.75 15.07 1200.22

PM Emissions
Emission Factors and Traveling Speeds Idle Time (hr)

Idle Time 

Snowmobile Current BAT 0.065 0.031 0.490 0.0083 West Entrance

Snowcoach BAT Gas 0.025 0.025 0.062 0.083 Old Faithful

BAT Diesel 0.020 0.010 0.040

West Entrance 0.38 0.029 0.010 0.008 0.02 0.00 0.00 0.00 0.00 0.02

Mammoth to Norris 21 0.651 0.525 0.210 0.07 0.07 0.03 0.01 0.00 0.19

West Entrance to Madison 14 0.434 0.350 0.140 0.44 0.05 0.07 0.01 0.00 0.57

Madison to Norris 14 0.434 0.350 0.140 0.19 0.04 0.03 0.01 0.00 0.27

Norris to Canyon Village 12 0.372 0.300 0.120 0.11 0.02 0.02 0.00 0.00 0.15

Canyon Village to Fishing Bridge 16 0.496 0.400 0.160 0.21 0.04 0.02 0.00 0.00 0.28

Fishing Bridge to East Entrance 27 0.837 0.675 0.270 0.04 0.03 0.00 0.00 0.00 0.07

Fishing Bridge to West Thumb 21 0.651 0.525 0.210 0.18 0.07 0.01 0.00 0.00 0.26

Madison to Old Faithful 16 0.496 0.400 0.160 0.52 0.07 0.08 0.01 0.00 0.68
Old Faithful to West Thumb 17 0.527 0.425 0.170 0.41 0.06 0.05 0.01 0.00 0.52

West Thumb to Flagg Ranch 24 0.744 0.600 0.240 0.60 0.05 0.05 0.01 0.00 0.71

Old Faithful Staging Area NA 0.041 0.005 0.003 0.04 0.00 0.00 0.00 0.00 0.043

Total 2.81 0.50 0.36 0.06 0.02 3.76

Snowmobile 

Emissions 

(lb/day)

Administrative 

Snowmobile 

Emissions 

(lb/day)

Gas 

Snowcoach 

Emissions 

(lb/day)

Diesel 

Snowcoach 

Emissions 

(lb/day)

Administrative 

Snowcoach 

Emissions 

(lb/day)

Total 

Emissions 

(lb/day)

Snow Equipment BAT Requirements
Low Speed      

(g/mi)

Cruise Speed     

(g/mi) Idle          (g/hr)

Link Distance (mi)

Snowmobile 

Unit Emissions 

(g)

Gas 

Snowcoach 

Unit Emissions 

(g)

Diesel 

Snowcoach 

Unit Emissions 

(g/veh-link)

Administrative 

Snowmobile 

Emissions 

(lb/day)

Gas 

Snowcoach 

Emissions 

(lb/day)

Diesel 

Snowcoach 

Emissions 

(lb/day)

Administrative 

Snowcoach 

Emissions 

(lb/day)

Total 

Emissions 

(lb/day)Link Distance (mi)

Snowmobile 

Unit Emissions 

(g)

Gas 

Snowcoach 

Unit Emissions 

(g)

Diesel 

Snowcoach 

Unit Emissions 

(g/veh-link)

Snowmobile 

Emissions 

(lb/day)

Snow Equipment BAT Requirements
Low Speed      

(g/mi)

Cruise Speed     

(g/mi) Idle          (g/hr)



Alternative 4d - Transportation Event Management 0 smb/220 sc, BAT Snowcoaches
Adaptive

CO Emissions
Emission Factors and Traveling Speeds Idle Time (hr)

Idle Time  

 

Snowmobile Current BAT 653.0 34.2 416.2 0.0083 West Entrance

Snowcoach BAT Gas 24.6 110.2 30.5 0.083 Old Faithful

BAT Diesel 1.0 0.7 6.7

70/30 gas/diesel snowcoaches for future BAT fleet Revised May 16 2012 Emission Factors from [YELL_recommended_emission_data_for_modeling_042612.xlsx ]

West Entrance 0.38 251.6 9.6 0.4 0.00 11.08 1.67 0.03 0.03 12.82

Mammoth to Norris 21 718.2 2314.2 14.7 0.00 82.26 253.30 0.69 19.68 355.93

West Entrance to Madison 14 478.8 1542.8 9.8 0.00 53.79 559.34 1.52 13.12 627.77

Madison to Norris 14 478.8 1542.8 9.8 0.00 44.29 272.34 0.74 10.73 328.11

Norris to Canyon Village 12 410.4 1322.4 8.4 0.00 20.79 150.80 0.41 5.32 177.32

Canyon Village to Fishing Bridge 16 547.2 1763.2 11.2 0.00 47.01 170.35 0.46 14.72 232.54

Fishing Bridge to East Entrance 27 923.4 2975.4 18.9 0.00 30.51 17.80 0.05 8.74 57.10

Fishing Bridge to West Thumb 21 718.2 2314.2 14.7 0.00 77.51 75.72 0.21 23.61 177.05

Madison to Old Faithful 16 547.2 1763.2 11.2 0.00 72.32 655.15 1.78 19.35 748.61
Old Faithful to West Thumb 17 581.4 1873.4 11.9 0.00 61.47 362.54 0.99 17.38 442.37

West Thumb to Flagg Ranch 24 820.8 2644.8 16.8 0.00 52.43 413.86 1.13 12.68 480.10

Old Faithful Staging Area NA 34.5 2.5 0.6 0.00 4.11 0.72 0.07 0.03 4.92

Total 0.00 557.57 2933.60 8.08 145.39 3644.63

HC Emissions
Emission Factors and Traveling Speeds Idle Time (hr)

Idle Time 

Snowmobile Current BAT 28.8 1.3 16.2 0.0083 West Entrance

Snowcoach BAT Gas 1.2 1.0 7.4 0.083 Old Faithful

BAT Diesel 0.2 0.1 0.5

West Entrance 0.38 11.1 0.5 0.1 0.00 0.49 0.09 0.01 0.00 0.59

Mammoth to Norris 21 27.3 21.0 2.1 0.00 3.13 2.30 0.10 0.19 5.71

West Entrance to Madison 14 18.2 14.0 1.4 0.00 2.04 5.08 0.22 0.12 7.46

Madison to Norris 14 18.2 14.0 1.4 0.00 1.68 2.47 0.11 0.10 4.36

Norris to Canyon Village 12 15.6 12.0 1.2 0.00 0.79 1.37 0.06 0.05 2.27

Canyon Village to Fishing Bridge 16 20.8 16.0 1.6 0.00 1.79 1.55 0.07 0.14 3.54

Fishing Bridge to East Entrance 27 35.1 27.0 2.7 0.00 1.16 0.16 0.01 0.08 1.41

Fishing Bridge to West Thumb 21 27.3 21.0 2.1 0.00 2.95 0.69 0.03 0.22 3.89

Madison to Old Faithful 16 20.8 16.0 1.6 0.00 2.75 5.95 0.25 0.18 9.13

Old Faithful to West Thumb 17 22.1 17.0 1.7 0.00 2.34 3.29 0.14 0.16 5.93

West Thumb to Flagg Ranch 24 31.2 24.0 2.4 0.00 1.99 3.76 0.16 0.12 6.03
Old Faithful Staging Area NA 1.3 0.6 0.0 0.00 0.16 0.17 0.01 0.01 0.35

Total 0.00 21.26 26.86 1.15 1.38 50.66

Snowmobile 

Emissions 

(lb/day)

Administrative 

Snowmobile 

Emissions 

(lb/day)

Gas 

Snowcoach 

Emissions 

(lb/day)

Diesel 

Snowcoach 

Emissions 

(lb/day)

Administrative 

Snowcoach 

Emissions 

(lb/day)

Total 

Emissions 

(lb/day)

Snow Equipment BAT Requirements
Low Speed      

(g/mi)

Cruise Speed     

(g/mi) Idle          (g/hr)

Link Distance (mi)

Snowmobile 

Unit Emissions 

(g)

Gas 

Snowcoach 

Unit Emissions 

(g)

Diesel 

Snowcoach 

Unit Emissions 

(g/veh-link)

Snowmobile 

Emissions 

(lb/day)

Administrative 

Snowmobile 

Emissions 

(lb/day)

Gas 

Snowcoach 

Emissions 

(lb/day)

Diesel 

Snowcoach 

Emissions 

(lb/day)

Administrative 

Snowcoach 

Emissions 

(lb/day)

Total 

Emissions 

(lb/day)

Snow Equipment BAT Requirements
Low Speed     

(g/veh-mi)

Cruise Speed  

(g/veh-mi) Idle          (g/hr)

Link Distance (mi)

Snowmobile 

Unit Emissions 

(g/veh-link)

Gas 

Snowcoach 

Unit Emissions 

(g/veh-link)

Diesel 

Snowcoach 

Unit Emissions 

(g/veh-link)



Alternative 4d - Transportation Event Management 0 smb/220 sc, BAT Snowcoaches

Adaptive

NOx Emissions

Emission Factors and Traveling Speeds Idle Time (hr)

Idle Time 

Snowmobile Current BAT 4.0 9.7 1.3 0.0083 West Entrance

Snowcoach BAT Gas 4.8 7.1 1.3 0.083 Old Faithful

BAT Diesel 14.7 10.1 13.3

West Entrance 0.38 1.5 1.8 5.7 0.00 0.07 0.32 0.43 0.01 0.83

Mammoth to Norris 21 203.7 149.9 211.1 0.00 23.33 16.41 9.90 2.04 51.68
West Entrance to Madison 14 135.8 100.0 140.7 0.00 15.26 36.24 21.86 1.36 74.72

Madison to Norris 14 135.8 100.0 140.7 0.00 12.56 17.65 10.64 1.11 41.97

Norris to Canyon Village 12 116.4 85.7 120.6 0.00 5.90 9.77 5.89 0.55 22.11

Canyon Village to Fishing Bridge 16 155.2 114.2 160.8 0.00 13.33 11.04 6.66 1.52 32.55

Fishing Bridge to East Entrance 27 261.9 192.8 271.4 0.00 8.65 1.15 0.70 0.91 11.41

Fishing Bridge to West Thumb 21 203.7 149.9 211.1 0.00 21.99 4.91 2.96 2.45 32.30

Madison to Old Faithful 16 155.2 114.2 160.8 0.00 20.51 42.45 25.61 2.01 90.57
Old Faithful to West Thumb 17 164.9 121.4 170.9 0.00 17.43 23.49 14.17 1.80 56.89

West Thumb to Flagg Ranch 24 232.8 171.4 241.2 0.00 14.87 26.81 16.18 1.31 59.17

Old Faithful Staging Area NA 0.1 0.1 1.1 0.00 0.01 0.03 0.13 0.01 0.18

Total 0.00 153.91 190.27 115.12 15.07 474.38

PM Emissions
Emission Factors and Traveling Speeds Idle Time (hr)

Idle Time 

Snowmobile Current BAT 0.065 0.031 0.490 0.0083 West Entrance

Snowcoach BAT Gas 0.025 0.025 0.062 0.083 Old Faithful

BAT Diesel 0.020 0.010 0.040

West Entrance 0.38 0.029 0.010 0.008 0.00 0.00 0.00 0.00 0.00 0.00

Mammoth to Norris 21 0.651 0.525 0.210 0.00 0.07 0.06 0.01 0.01 0.15

West Entrance to Madison 14 0.434 0.350 0.140 0.00 0.05 0.13 0.02 0.00 0.20

Madison to Norris 14 0.434 0.350 0.140 0.00 0.04 0.06 0.01 0.00 0.12

Norris to Canyon Village 12 0.372 0.300 0.120 0.00 0.02 0.03 0.01 0.00 0.06

Canyon Village to Fishing Bridge 16 0.496 0.400 0.160 0.00 0.04 0.04 0.01 0.00 0.09

Fishing Bridge to East Entrance 27 0.837 0.675 0.270 0.00 0.03 0.00 0.00 0.00 0.03

Fishing Bridge to West Thumb 21 0.651 0.525 0.210 0.00 0.07 0.02 0.00 0.01 0.10

Madison to Old Faithful 16 0.496 0.400 0.160 0.00 0.07 0.15 0.03 0.01 0.24
Old Faithful to West Thumb 17 0.527 0.425 0.170 0.00 0.06 0.08 0.01 0.00 0.16

West Thumb to Flagg Ranch 24 0.744 0.600 0.240 0.00 0.05 0.09 0.02 0.00 0.16

Old Faithful Staging Area NA 0.041 0.005 0.003 0.00 0.00 0.00 0.00 0.00 0.007

Total 0.00 0.50 0.67 0.11 0.04 1.32

Snowmobile 

Emissions 

(lb/day)

Administrative 

Snowmobile 

Emissions 

(lb/day)

Gas 

Snowcoach 

Emissions 

(lb/day)

Diesel 

Snowcoach 

Emissions 

(lb/day)

Administrative 

Snowcoach 

Emissions 

(lb/day)

Total 

Emissions 

(lb/day)

Snow Equipment BAT Requirements
Low Speed      

(g/mi)

Cruise Speed     

(g/mi) Idle          (g/hr)

Link Distance (mi)

Snowmobile 

Unit Emissions 

(g)

Gas 

Snowcoach 

Unit Emissions 

(g)

Diesel 

Snowcoach 

Unit Emissions 

(g/veh-link)

Administrative 

Snowmobile 

Emissions 

(lb/day)

Gas 

Snowcoach 

Emissions 

(lb/day)

Diesel 

Snowcoach 

Emissions 

(lb/day)

Administrative 

Snowcoach 

Emissions 

(lb/day)

Total 

Emissions 

(lb/day)Link Distance (mi)

Snowmobile 

Unit Emissions 

(g)

Gas 

Snowcoach 

Unit Emissions 

(g)

Diesel 

Snowcoach 

Unit Emissions 

(g/veh-link)

Snowmobile 

Emissions 

(lb/day)

Snow Equipment BAT Requirements
Low Speed      

(g/mi)

Cruise Speed     

(g/mi) Idle          (g/hr)
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APPENDIX G 

VISCREEN INPUTS & MODELING FILES 

 

(Electronic files, please download:  

Appendix G VISCREEN Modeling Files.zip) 
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VISCREEN ANALYSIS

Determination of Virtual Point Source

Source/Observer Separation Distances:

Canyon to Fishing Old Faithful WE to Madison West Entrance

Distance of link = 25.7 km Staging area = 630 m x 1037m = 653,310 m
2

Distance of link = 22.5 km Distance of link = 0.61

σyo = 25.7 ÷ 4.3 = 5.98 km v9,600 m = 808 m (equal length of sides) σyo = 22.5 ÷ 4.3 = 5.25 km σyo = 0.61 ÷ 4.3 = 0.142 km 

σyo = v9,600 ÷ 4.3 = 188 m

Source/Observer Distance (find midpoint):

Canyon to Fishing 25.7 km ÷ 2  = 12.85 km Note:  Use dispersion coefficient table with larger σy scale.

Old Faithful: 0.808 km ÷ 2  = 0.404 km 

WE to Madison 22.5 km ÷ 2  = 11.25 km

West Entrance 0.61km ÷ 2 = 0.305

Determine Downwind Distance:

From chart using stability Class D:

Canyon to Fishing At σyo  = 5,980 m, x = 170 km (extrapolate)

Old Faithful: At σyo  = 188 m, x = 3.5 km

WE to Madison At σyo  = 5,230 m, x = 120 km (extrapolate)

West Entrance At σyo  = 142 m, x = 2.5 km

Canyon to Fishing 12.85 157.15 182.85

Old Faithful: 0.404 3.096 3.904

WE to Madison 11.25 108.75 131.25

West Entrance 0.305 2.195 2.805

Additional Input:

Background Visual Range = 240 km

Change stability class to D

Change wind speed to 1.0 m/s

VISCREEN INPUT

Furthest Distance 

Between S/O (km)

Closest Distance 

Between S/O (km)

Source/Observer 

Distance (km)Site



 

G-3 

Yellowstone SEIS 2012

VISCREEN Modeling Inputs

Snowcoach Site 1: West entrance Site 2: West to Madison Site 3: Canyon to Fish Site 4: Old Faithful

NO2 Fleet Type lb/hour lb/hour lb/hour lb/hour

Existing Conditions Current 0.22 26.56 18.98 0.05

Alternative 2 Current 0.38 42.70 28.19 0.09

Alternative 2 BAT 0.31 38.23 26.09 0.07

Alternative 3 BAT 0.17 14.54 9.80 0.05

Alternative 4a Current 0.44 54.18 36.26 0.09

Alternative 4a BAT 0.39 50.68 34.53 0.08

Alternative 4b Current 0.25 19.81 12.27 0.07

Alternative 4b BAT 0.16 13.65 9.47 0.05

Alternative 4c BAT 0.46 55.47 36.44 0.11

Alternative 4d BAT 0.29 22.41 13.02 0.09

PM lb/hour lb/hour lb/hour lb/hour

Existing Conditions Current 0.00 0.08 0.06 0.009

Alternative 2 Current 0.00 0.13 0.09 0.014

Alternative 2 BAT 0.00 0.12 0.08 0.014

Alternative 3 BAT 0.00 0.04 0.03 0.001

Alternative 4a Current 0.01 0.17 0.12 0.021

Alternative 4a BAT 0.01 0.16 0.11 0.021

Alternative 4b Current 0.00 0.06 0.04 0.001

Alternative 4b BAT 0.00 0.04 0.03 0.001

Alternative 4c BAT 0.01 0.17 0.11 0.021

Alternative 4d BAT 0.00 0.06 0.04 0.002

Fleet Type Site 1: West entrance Site 2: West to Madison Site 3: Canyon to Fish

NO2 lb/day lb/day lb/day

Existing Conditions Current 0.63 88.52 47.46

Alternative 2 Current 1.08 142.32 70.48

Alternative 2 BAT 0.89 127.43 65.21

Alternative 3 BAT 0.49 48.46 24.50

Alternative 4a Current 1.26 180.62 90.65

Alternative 4a BAT 1.11 168.92 86.32

Alternative 4b Current 0.72 66.02 30.67

Alternative 4b BAT 0.45 45.50 23.67

Alternative 4c BAT 1.32 184.89 91.10

Alternative 4d BAT 0.83 74.72 32.55

PM lb/day lb/day lb/day

Existing Conditions Current 0.01 0.28 0.15

Alternative 2 Current 0.01 0.45 0.22

Alternative 2 BAT 0.01 0.39 0.20

Alternative 3 BAT 0.00 0.13 0.07

Alternative 4a Current 0.02 0.57 0.29

Alternative 4a BAT 0.02 0.53 0.27

Alternative 4b Current 0.00 0.20 0.10

Alternative 4b BAT 0.00 0.13 0.07

Alternative 4c BAT 0.02 0.57 0.28

Alternative 4d BAT 0.00 0.20 0.09
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APPENDIX H 
REFINED INPUTS & HOURLY DISTRIBUTIONS OF OSVs 



SEIS Site 1: West Entrance & Site 2: West Entrance to Madison

CO Emissions
Emission Factors and Traveling Speeds 

 

 

Snowmobile Current BAT 653.0 34.2 416.2

Snowcoach Current Gas 110.5 184.6 289.7

Current Diesel 8.7 3.3 12.9

Revised May 14 2012 Emission Factors from [YELL_recommended_emission_data_for_modeling_042612.xlsx ]

80/20 gas/diesel snowcoaches for current fleet

CURRENT FLEET SNOWCOACHES

Alternative 2 Alternative 2 Site 1 Site 2

# vehs / pk hr E- Factor (g/mi) E- Factor (g/hr) E- Factor (g/mi)

Snowmobiles Snowcoaches Snowmobiles Snowcoaches Hour Snowmobiles Snowcoaches Tot Veh. Low Speed Idle South Lane North Lane Cruise Speed West  to Madison

12 to 1 0 0 0 0 0 0

1 to 2 0 0 0 0 0 0

2 to 3 0 0 0 0 0 0

3 to 4 0 0 0 0 0 0

4 to 5 0 0 0 0 0 0

5 to 6 0 0 0 0 0 0

6 to 7 0 0 0 0 0 0

162 40 20 2 7 to 8 34 8 42 545.79 381.56 28 14 55.94 22

8 to 9 37 9 46 542.88 380.62 31 15 56.53 26
9 to 10 53 12 65 549.09 382.63 43 22 55.27 44

10 to 11 35 8 43 548.28 382.37 29 14 55.44 64

11 to 12 10 2 12 559.19 385.89 8 4 53.22 53

12 to 1 18 4 22 550.66 383.13 15 7 54.95 22

1 to 2 18 4 22 550.66 383.13 15 7 54.95 53

2 to 3 34 8 42 545.79 381.56 28 14 55.94 53

3 to 4 36 8 44 550.66 383.13 29 15 54.95 65

4 to 5 62 15 77 543.35 380.77 51 26 56.44 36

5 to 6 19 4 23 555.11 384.57 15 8 54.05 3

6 to 7 2 0 2 653.00 416.20 1 1 34.20 2

7 to 8 2 0 2 653.00 416.20 1 1 34.20 2

8 to 9 2 0 2 653.00 416.20 1 1 34.20 2

9 to 10 0 0 0 0 0 0

10 to 11 0 0 0 0 0 0

11 to 12 0 0 0 0 0 0

Alternative 4a Alternative 4a Site 1 Site 2

# vehs / pk hr E- Factor (g/mi) E- Factor (g/hr) E- Factor (g/mi)

Snowmobiles Snowcoaches Snowmobiles Snowcoaches Hour Snowmobiles Snowcoaches Tot Veh. Low Speed Idle South Lane North Lane Cruise Speed West  to Madison

12 to 1 0 0 0 0 0 0

1 to 2 0 0 0 0 0 0

2 to 3 0 0 0 0 0 0

3 to 4 0 0 0 0 0 0

4 to 5 0 0 0 0 0 0

5 to 6 0 0 0 0 0 0

6 to 7 0 0 0 0 0 0

245 31 20 2 7 to 8 51 6 57 593.75 397.06 38 19 46.21 30

8 to 9 54 7 61 588.41 395.33 41 20 47.30 34

9 to 10 78 10 88 589.04 395.53 59 29 47.17 60

10 to 11 52 7 59 586.22 394.62 39 20 47.74 87

11 to 12 14 2 16 582.64 393.47 11 5 48.47 71

12 to 1 27 3 30 596.71 398.01 20 10 45.61 30

1 to 2 27 3 30 596.71 398.01 20 10 45.61 71

2 to 3 51 6 57 593.75 397.06 38 19 46.21 71

3 to 4 53 7 60 587.33 394.98 40 20 47.52 88

4 to 5 91 11 102 592.30 396.59 68 34 46.51 47

5 to 6 28 3 31 598.53 398.60 21 10 45.25 3

6 to 7 2 0 2 653.00 416.20 1 1 34.20 2

7 to 8 2 0 2 653.00 416.20 1 1 34.20 2

8 to 9 2 0 2 653.00 416.20 1 1 34.20 2

9 to 10 0 0 0 0 0 0

10 to 11 0 0 0 0 0 0

11 to 12 0 0 0 0 0 0

West Entrance Traffic

Idle          

(g/hr)

Visitor

Visitor Administrative Travel

BAT 

Requirements

Administrative Travel

Snow Equipment
Low Speed     

(g/veh-mi)

Cruise Speed  

(g/veh-mi)

West Entrance Traffic



Alternative 4b Alternative 4b Site 1 Site 2

# vehs / pk hr E- Factor (g/mi) E- Factor (g/hr) E- Factor (g/mi)

Snowmobiles Snowcoaches Snowmobiles Snowcoaches Hour Snowmobiles Snowcoaches Tot Veh. Low Speed Idle South Lane North Lane Cruise Speed West  to Madison

12 to 1 0 0 0 0 0 0

1 to 2 0 0 0 0 0 0

2 to 3 0 0 0 0 0 0

3 to 4 0 0 0 0 0 0

4 to 5 0 0 0 0 0 0

5 to 6 0 0 0 0 0 0

6 to 7 0 0 0 0 0 0

0 56 20 2 7 to 8 2 11 13 176.73 262.32 9 4 130.78 8

8 to 9 5 12 17 255.69 287.83 11 6 114.77 11

9 to 10 4 17 21 197.35 268.98 14 7 126.60 16

10 to 11 3 12 15 202.71 270.71 10 5 125.51 20

11 to 12 2 3 5 315.28 307.08 3 2 102.68 16

12 to 1 2 6 8 230.86 279.81 5 3 119.81 8

1 to 2 2 6 8 230.86 279.81 5 3 119.81 16

2 to 3 2 11 13 176.73 262.32 9 4 130.78 16

3 to 4 4 12 16 230.86 279.81 11 5 119.81 21

4 to 5 5 20 25 202.71 270.71 17 8 125.51 14

5 to 6 3 6 9 277.76 294.96 6 3 110.29 3

6 to 7 2 0 2 653.00 416.20 1 1 34.20 2

7 to 8 2 0 2 653.00 416.20 1 1 34.20 2

8 to 9 2 0 2 653.00 416.20 1 1 34.20 2

9 to 10 0 0 0 0 0 0

10 to 11 0 0 0 0 0 0

11 to 12 0 0 0 0 0 0

Alternative 4c Alternative 4c Site 1 Site 2

# vehs / pk hr E- Factor (g/mi) E- Factor (g/hr) E- Factor (g/mi)

Snowmobiles Snowcoaches Snowmobiles Snowcoaches Hour Snowmobiles Snowcoaches Tot Veh. Low Speed Idle South Lane North Lane Cruise Speed West  to Madison

12 to 1 0 0 0 0 0 0

1 to 2 0 0 0 0 0 0

2 to 3 0 0 0 0 0 0

3 to 4 0 0 0 0 0 0

4 to 5 0 0 0 0 0 0

5 to 6 0 0 0 0 0 0

6 to 7 0 0 0 0 0 0

245 62 20 2 7 to 8 51 13 64 538.67 379.26 43 21 57.38 33

8 to 9 54 13 67 543.79 380.91 45 22 56.35 37

9 to 10 78 19 97 542.75 380.58 65 32 56.56 66

10 to 11 52 13 65 540.43 379.83 43 22 57.03 96

11 to 12 14 3 17 553.67 384.11 11 6 54.34 79

12 to 1 27 6 33 550.66 383.13 22 11 54.95 33

1 to 2 27 6 33 550.66 383.13 22 11 54.95 79

2 to 3 51 13 64 538.67 379.26 43 21 57.38 79

3 to 4 53 13 66 542.13 380.38 44 22 56.68 97

4 to 5 91 22 113 543.42 380.79 75 38 56.42 52

5 to 6 28 7 35 540.43 379.83 23 12 57.03 3

6 to 7 2 0 2 653.00 416.20 1 1 34.20 2

7 to 8 2 0 2 653.00 416.20 1 1 34.20 2

8 to 9 2 0 2 653.00 416.20 1 1 34.20 2

9 to 10 0 0 0 0 0 0

10 to 11 0 0 0 0 0 0

11 to 12 0 0 0 0 0 0

West Entrance Traffic

West Entrance TrafficVisitor Administrative Travel

Visitor Administrative Travel



Alternative 4d Alternative 4d Site 1 Site 2

# vehs / pk hr E- Factor (g/mi) E- Factor (g/hr) E- Factor (g/mi)

Snowmobiles Snowcoaches Snowmobiles Snowcoaches Hour Snowmobiles Snowcoaches Tot Veh. Low Speed Idle South Lane North Lane Cruise Speed West  to Madison

12 to 1 0 0 0 0 0 0

1 to 2 0 0 0 0 0 0

2 to 3 0 0 0 0 0 0

3 to 4 0 0 0 0 0 0

4 to 5 0 0 0 0 0 0

5 to 6 0 0 0 0 0 0

6 to 7 0 0 0 0 0 0

0 113 20 2 7 to 8 2 23 25 135.17 248.89 17 8 139.21 14

8 to 9 5 23 28 190.65 266.82 19 9 127.96 17

9 to 10 4 34 38 149.39 253.48 25 13 136.33 27

10 to 11 3 23 26 155.09 255.32 17 9 135.17 37

11 to 12 2 6 8 230.86 279.81 5 3 119.81 30

12 to 1 2 12 14 170.55 260.32 9 5 132.03 14

1 to 2 2 12 14 170.55 260.32 9 5 132.03 30

2 to 3 2 23 25 135.17 248.89 17 8 139.21 30

3 to 4 4 23 27 173.53 261.28 18 9 131.43 38

4 to 5 5 40 45 152.68 254.55 30 15 135.66 22

5 to 6 3 12 15 202.71 270.71 10 5 125.51 3

6 to 7 2 0 2 653.00 416.20 1 1 34.20 2

7 to 8 2 0 2 653.00 416.20 1 1 34.20 2

8 to 9 2 0 2 653.00 416.20 1 1 34.20 2

9 to 10 0 0 0 0 0 0

10 to 11 0 0 0 0 0 0

11 to 12 0 0 0 0 0 0

Recent Use Average Recent Use Average Site 1 Site 2

# vehs / pk hr E- Factor (g/mi) E- Factor (g/hr) E- Factor (g/mi)

Snowmobiles Snowcoaches Snowmobiles Snowcoaches Hour Snowmobiles Snowcoaches Tot Veh. Low Speed Idle South Lane North Lane Cruise Speed West  to Madison

12 to 1 0 0 0 0 0 0

1 to 2 0 0 0 0 0 0

2 to 3 0 0 0 0 0 0

3 to 4 0 0 0 0 0 0

4 to 5 0 0 0 0 0 0

5 to 6 0 0 0 0 0 0

6 to 7 0 0 0 0 0 0

98 19 20 2 7 to 8 22 4 26 566.41 388.22 17 9 51.76 14

8 to 9 25 4 29 575.36 391.12 19 10 49.94 17

9 to 10 33 6 39 566.41 388.22 26 13 51.76 28

10 to 11 23 4 27 569.61 389.26 18 9 51.11 38

11 to 12 7 1 8 582.64 393.47 5 3 48.47 32

12 to 1 12 2 14 572.59 390.22 9 5 50.51 14

1 to 2 12 2 14 572.59 390.22 9 5 50.51 32

2 to 3 22 4 26 566.41 388.22 17 9 51.76 32

3 to 4 24 4 28 572.59 390.22 19 9 50.51 39

4 to 5 39 7 46 567.35 388.53 31 15 51.57 23

5 to 6 13 2 15 577.95 391.95 10 5 49.42 3

6 to 7 2 0 2 653.00 416.20 1 1 34.20 2

7 to 8 2 0 2 653.00 416.20 1 1 34.20 2

8 to 9 2 0 2 653.00 416.20 1 1 34.20 2

9 to 10 0 0 0 0 0 0

10 to 11 0 0 0 0 0 0

11 to 12 0 0 0 0 0 0

Visitor Administrative Travel West Entrance Traffic

Visitor Administrative Travel West Entrance Traffic



SEIS Site 1: West Entrance & Site 2: West Entrance to Madison

CO Emissions
Emission Factors and Traveling Speeds 

 

 

Snowmobile Current BAT 653.0 34.2 416.2

Snowcoach BAT Gas 24.6 110.2 30.5

BAT Diesel 1.0 0.7 6.7

Revised May 20 2012 Emission Factors from [YELL_recommended_emission_data_for_modeling_042612.xlsx ]

70/30 gas/diesel snowcoaches for future BAT fleet

BAT SNOWCOACHES

Alternative 2 Alternative 2 Site 1 Site 2

# vehs / pk hr E- Factor (g/mi) E- Factor (g/hr) E- Factor (g/mi)

Snowmobiles Snowcoaches Snowmobiles Snowcoaches Hour Snowmobiles Snowcoaches Tot Veh. Low Speed Idle South Lane North Lane Cruise Speed West  to Madison

12 to 1 0 0 0 0 0 0

1 to 2 0 0 0 0 0 0

2 to 3 0 0 0 0 0 0

3 to 4 0 0 0 0 0 0

4 to 5 0 0 0 0 0 0

5 to 6 0 0 0 0 0 0

6 to 7 0 0 0 0 0 0

162 40 20 2 7 to 8 34 8 42 531.96 341.37 28 14 42.42 22

8 to 9 37 9 46 528.67 339.34 31 15 42.64 26
9 to 10 53 12 65 535.68 343.68 43 22 42.17 44

10 to 11 35 8 43 534.77 343.11 29 14 42.23 64

11 to 12 10 2 12 547.09 350.73 8 4 41.39 53

12 to 1 18 4 22 537.46 344.77 15 7 42.05 22

1 to 2 18 4 22 537.46 344.77 15 7 42.05 53

2 to 3 34 8 42 531.96 341.37 28 14 42.42 53

3 to 4 36 8 44 537.46 344.77 29 15 42.05 65

4 to 5 62 15 77 529.21 339.67 51 26 42.61 36

5 to 6 19 4 23 542.48 347.88 15 8 41.70 3

6 to 7 2 0 2 653.00 416.20 1 1 34.20 2

7 to 8 2 0 2 653.00 416.20 1 1 34.20 2

8 to 9 2 0 2 653.00 416.20 1 1 34.20 2

9 to 10 0 0 0 0 0 0

10 to 11 0 0 0 0 0 0

11 to 12 0 0 0 0 0 0

Alternative 3 Alternative 3 Site 1 Site 2

# vehs / pk hr E- Factor (g/mi) E- Factor (g/hr) E- Factor (g/mi)

Snowmobiles Snowcoaches Snowmobiles Snowcoaches Hour Snowmobiles Snowcoaches Tot Veh. Low Speed Idle South Lane North Lane Cruise Speed West  to Madison

12 to 1 0 0 0 0 0 0

1 to 2 0 0 0 0 0 0

2 to 3 0 0 0 0 0 0

3 to 4 0 0 0 0 0 0

4 to 5 0 0 0 0 0 0

5 to 6 0 0 0 0 0 0

6 to 7 0 0 0 0 0 0

0 62 20 2 7 to 8 2 13 15 102.25 75.74 10 5 71.60 8

8 to 9 5 13 18 194.04 132.48 12 6 65.36 12

9 to 10 4 19 23 128.04 91.68 15 8 69.85 17

10 to 11 3 13 16 136.67 97.02 11 5 69.26 22

11 to 12 2 3 5 271.71 180.50 3 2 60.09 18

12 to 1 2 6 8 176.39 121.57 5 3 66.56 8

1 to 2 2 6 8 176.39 121.57 5 3 66.56 18

2 to 3 2 13 15 102.25 75.74 10 5 71.60 18

3 to 4 4 13 17 167.04 115.79 11 6 67.20 23

4 to 5 5 22 27 135.20 96.11 18 9 69.36 15

5 to 6 3 7 10 208.16 141.21 7 3 64.41 3

6 to 7 2 0 2 653.00 416.20 1 1 34.20 2

7 to 8 2 0 2 653.00 416.20 1 1 34.20 2

8 to 9 2 0 2 653.00 416.20 1 1 34.20 2

9 to 10 0 0 0 0 0 0

10 to 11 0 0 0 0 0 0

11 to 12 0 0 0 0 0 0

Visitor Administrative Travel West Entrance Traffic

Visitor Administrative Travel West Entrance Traffic

Snow Equipment

BAT 

Requirements
Low Speed     

(g/veh-mi)

Cruise Speed  

(g/veh-mi)

Idle          

(g/hr)



Alternative 4a Alternative 4a Site 1 Site 2

# vehs / pk hr E- Factor (g/mi) E- Factor (g/hr) E- Factor (g/mi)

Snowmobiles Snowcoaches Snowmobiles Snowcoaches Hour Snowmobiles Snowcoaches Tot Veh. Low Speed Idle South Lane North Lane Cruise Speed West  to Madison

12 to 1 0 0 0 0 0 0

1 to 2 0 0 0 0 0 0

2 to 3 0 0 0 0 0 0

3 to 4 0 0 0 0 0 0

4 to 5 0 0 0 0 0 0

5 to 6 0 0 0 0 0 0

6 to 7 0 0 0 0 0 0

245 31 20 2 7 to 8 51 6 57 586.11 374.85 38 19 38.74 30

8 to 9 54 7 61 580.08 371.12 41 20 39.15 34

9 to 10 78 10 88 580.79 371.56 59 29 39.10 60

10 to 11 52 7 59 577.60 369.59 39 20 39.32 87

11 to 12 14 2 16 573.57 367.10 11 5 39.59 71

12 to 1 27 3 30 589.45 376.92 20 10 38.52 30

1 to 2 27 3 30 589.45 376.92 20 10 38.52 71

2 to 3 51 6 57 586.11 374.85 38 19 38.74 71

3 to 4 53 7 60 578.86 370.37 40 20 39.23 88

4 to 5 91 11 102 584.47 373.83 68 34 38.85 47

5 to 6 28 3 31 591.50 378.18 21 10 38.38 3

6 to 7 2 0 2 653.00 416.20 1 1 34.20 2

7 to 8 2 0 2 653.00 416.20 1 1 34.20 2

8 to 9 2 0 2 653.00 416.20 1 1 34.20 2

9 to 10 0 0 0 0 0 0

10 to 11 0 0 0 0 0 0

11 to 12 0 0 0 0 0 0

Alternative 4b Alternative 4b Site 1 Site 2

# vehs / pk hr E- Factor (g/mi) E- Factor (g/hr) E- Factor (g/mi)

Snowmobiles Snowcoaches Snowmobiles Snowcoaches Hour Snowmobiles Snowcoaches Tot Veh. Low Speed Idle South Lane North Lane Cruise Speed West  to Madison

12 to 1 0 0 0 0 0 0

1 to 2 0 0 0 0 0 0

2 to 3 0 0 0 0 0 0

3 to 4 0 0 0 0 0 0

4 to 5 0 0 0 0 0 0

5 to 6 0 0 0 0 0 0

6 to 7 0 0 0 0 0 0

0 56 20 2 7 to 8 2 11 13 115.29 83.80 9 4 70.71 8

8 to 9 5 12 17 204.43 138.90 11 6 64.66 11

9 to 10 4 17 21 138.56 98.19 14 7 69.13 16

10 to 11 3 12 15 144.62 101.93 10 5 68.72 20

11 to 12 2 3 5 271.71 180.50 3 2 60.09 16

12 to 1 2 6 8 176.39 121.57 5 3 66.56 8

1 to 2 2 6 8 176.39 121.57 5 3 66.56 16

2 to 3 2 11 13 115.29 83.80 9 4 70.71 16

3 to 4 4 12 16 176.39 121.57 11 5 66.56 21

4 to 5 5 20 25 144.62 101.93 17 8 68.72 14

5 to 6 3 6 9 229.35 154.31 6 3 62.97 3

6 to 7 2 0 2 653.00 416.20 1 1 34.20 2

7 to 8 2 0 2 653.00 416.20 1 1 34.20 2

8 to 9 2 0 2 653.00 416.20 1 1 34.20 2

9 to 10 0 0 0 0 0 0

10 to 11 0 0 0 0 0 0

11 to 12 0 0 0 0 0 0

Visitor Administrative Travel West Entrance Traffic

Visitor Administrative Travel West Entrance Traffic



Alternative 4c Alternative 4c Site 1 Site 2

# vehs / pk hr E- Factor (g/mi) E- Factor (g/hr) E- Factor (g/mi)

Snowmobiles Snowcoaches Snowmobiles Snowcoaches Hour Snowmobiles Snowcoaches Tot Veh. Low Speed Idle South Lane North Lane Cruise Speed West  to Madison

12 to 1 0 0 0 0 0 0

1 to 2 0 0 0 0 0 0

2 to 3 0 0 0 0 0 0

3 to 4 0 0 0 0 0 0

4 to 5 0 0 0 0 0 0

5 to 6 0 0 0 0 0 0

6 to 7 0 0 0 0 0 0

245 62 20 2 7 to 8 51 13 64 523.92 336.40 43 21 42.96 33

8 to 9 54 13 67 529.70 339.98 45 22 42.57 37

9 to 10 78 19 97 528.52 339.25 65 32 42.65 66

10 to 11 52 13 65 525.90 337.63 43 22 42.83 96

11 to 12 14 3 17 540.86 346.88 11 6 41.81 79

12 to 1 27 6 33 537.46 344.77 22 11 42.05 33

1 to 2 27 6 33 537.46 344.77 22 11 42.05 79

2 to 3 51 13 64 523.92 336.40 43 21 42.96 79

3 to 4 53 13 66 527.83 338.82 44 22 42.70 97

4 to 5 91 22 113 529.28 339.72 75 38 42.60 52

5 to 6 28 7 35 525.90 337.63 23 12 42.83 3

6 to 7 2 0 2 653.00 416.20 1 1 34.20 2

7 to 8 2 0 2 653.00 416.20 1 1 34.20 2

8 to 9 2 0 2 653.00 416.20 1 1 34.20 2

9 to 10 0 0 0 0 0 0

10 to 11 0 0 0 0 0 0

11 to 12 0 0 0 0 0 0

Alternative 4d Alternative 4d Site 1 Site 2

# vehs / pk hr E- Factor (g/mi) E- Factor (g/hr) E- Factor (g/mi)

Snowmobiles Snowcoaches Snowmobiles Snowcoaches Hour Snowmobiles Snowcoaches Tot Veh. Low Speed Idle South Lane North Lane Cruise Speed West  to Madison

12 to 1 0 0 0 0 0 0

1 to 2 0 0 0 0 0 0

2 to 3 0 0 0 0 0 0

3 to 4 0 0 0 0 0 0

4 to 5 0 0 0 0 0 0

5 to 6 0 0 0 0 0 0

6 to 7 0 0 0 0 0 0

0 113 20 2 7 to 8 2 23 25 68.36 54.79 17 8 73.90 14

8 to 9 5 23 28 131.00 93.51 19 9 69.64 17

9 to 10 4 34 38 84.41 64.71 25 13 72.81 27

10 to 11 3 23 26 90.84 68.69 17 9 72.37 37

11 to 12 2 6 8 176.39 121.57 5 3 66.56 30

12 to 1 2 12 14 108.30 79.48 9 5 71.19 14

1 to 2 2 12 14 108.30 79.48 9 5 71.19 30

2 to 3 2 23 25 68.36 54.79 17 8 73.90 30

3 to 4 4 23 27 111.67 81.56 18 9 70.96 38

4 to 5 5 40 45 88.13 67.01 30 15 72.56 22

5 to 6 3 12 15 144.62 101.93 10 5 68.72 3

6 to 7 2 0 2 653.00 416.20 1 1 34.20 2

7 to 8 2 0 2 653.00 416.20 1 1 34.20 2

8 to 9 2 0 2 653.00 416.20 1 1 34.20 2

9 to 10 0 0 0 0 0 0

10 to 11 0 0 0 0 0 0

11 to 12 0 0 0 0 0 0

Visitor Administrative Travel West Entrance Traffic

Visitor Administrative Travel West Entrance Traffic



SEIS Site 1: West Entrance & Site 2: West Entrance to Madison

NOx Emissions
Emission Factors and Traveling Speeds 

 

 

Snowmobile Current BAT 400.0 970.0 130.0

Snowcoach Current Gas 890.0 1074.0 138.0

Current Diesel 3048.0 2428.0 3186.0

Revised May 23 2012 Emission Factors from [YELL_recommended_emission_data_for_modeling_042612.xlsx ]

80/20 gas/diesel snowcoaches for current fleet NOTE: * All emissions factors are x100 (NOx only)

CURRENT FLEET SNOWCOACHES Alternative 2

Alternative 2 NOx Emission Factors Site 1 Site 2

# vehs / pk hr E- Factor (g/mi) E- Factor (g/hr) E- Factor (g/mi)

Snowmobiles Snowcoaches Snowmobiles Snowcoaches Hour Snowmobiles Snowcoaches Tot Veh. Low Speed Idle South Lane North Lane Cruise Speed West  to Madison

12 to 1 0 0 0 0 0 0

1 to 2 0 0 0 0 0 0

2 to 3 0 0 0 0 0 0

3 to 4 0 0 0 0 0 0

4 to 5 0 0 0 0 0 0

5 to 6 0 0 0 0 0 0

6 to 7 0 0 0 0 0 0

162 40 20 2 7 to 8 34 8 42 576 248 28 14 1041 22

8 to 9 37 9 46 580 251 31 15 1043 26
9 to 10 53 12 65 570 244 43 22 1039 44

10 to 11 35 8 43 571 245 29 14 1040 64

11 to 12 10 2 12 554 233 8 4 1032 53

12 to 1 18 4 22 568 242 15 7 1038 22

1 to 2 18 4 22 568 242 15 7 1038 53

2 to 3 34 8 42 576 248 28 14 1041 53

3 to 4 36 8 44 568 242 29 15 1038 65

4 to 5 62 15 77 580 250 51 26 1043 36

5 to 6 19 4 23 560 237 15 8 1035 3

6 to 7 2 0 2 400 130 1 1 970 2

7 to 8 2 0 2 400 130 1 1 970 2

8 to 9 2 0 2 400 130 1 1 970 2

9 to 10 0 0 0 0 0 0

10 to 11 0 0 0 0 0 0

11 to 12 0 0 0 0 0 0

Alternative 4a

Alternative 4a NOx Emission Factors Site 1 Site 2

# vehs / pk hr E- Factor (g/mi) E- Factor (g/hr) E- Factor (g/mi)

Snowmobiles Snowcoaches Snowmobiles Snowcoaches Hour Snowmobiles Snowcoaches Tot Veh. Low Speed Idle South Lane North Lane Cruise Speed West  to Madison

12 to 1 0 0 0 0 0 0

1 to 2 0 0 0 0 0 0

2 to 3 0 0 0 0 0 0

3 to 4 0 0 0 0 0 0

4 to 5 0 0 0 0 0 0

5 to 6 0 0 0 0 0 0

6 to 7 0 0 0 0 0 0

245 31 20 2 7 to 8 51 6 57 497 195 38 19 1009 30

8 to 9 54 7 61 506 201 41 20 1013 34

9 to 10 78 10 88 505 200 59 29 1013 60

10 to 11 52 7 59 509 203 39 20 1014 87

11 to 12 14 2 16 515 207 11 5 1017 71

12 to 1 27 3 30 492 192 20 10 1007 30

1 to 2 27 3 30 492 192 20 10 1007 71

2 to 3 51 6 57 497 195 38 19 1009 71

3 to 4 53 7 60 508 202 40 20 1014 88

4 to 5 91 11 102 499 197 68 34 1010 47

5 to 6 28 3 31 489 190 21 10 1006 3

6 to 7 2 0 2 400 130 1 1 970 2

7 to 8 2 0 2 400 130 1 1 970 2

8 to 9 2 0 2 400 130 1 1 970 2

9 to 10 0 0 0 0 0 0

10 to 11 0 0 0 0 0 0

11 to 12 0 0 0 0 0 0

Visitor Administrative Travel West Entrance Traffic

Visitor Administrative Travel West Entrance Traffic

Snow Equipment

BAT 

Requirements
Low Speed     

(g/veh-mi)

Cruise Speed  

(g/veh-mi)

Idle          

(g/hr)



Alternative 4b

Alternative 4b NOx Emission Factors Site 1 Site 2

# vehs / pk hr E- Factor (g/mi) E- Factor (g/hr) E- Factor (g/mi)

Snowmobiles Snowcoaches Snowmobiles Snowcoaches Hour Snowmobiles Snowcoaches Tot Veh. Low Speed Idle South Lane North Lane Cruise Speed West  to Madison

12 to 1 0 0 0 0 0 0

1 to 2 0 0 0 0 0 0

2 to 3 0 0 0 0 0 0

3 to 4 0 0 0 0 0 0

4 to 5 0 0 0 0 0 0

5 to 6 0 0 0 0 0 0

6 to 7 0 0 0 0 0 0

0 56 20 2 7 to 8 2 11 13 1180 653 9 4 1287 8

8 to 9 5 12 17 1051 566 11 6 1235 11

9 to 10 4 17 21 1146 630 14 7 1273 16

10 to 11 3 12 15 1137 624 10 5 1270 20

11 to 12 2 3 5 953 501 3 2 1195 16

12 to 1 2 6 8 1091 593 5 3 1251 8

1 to 2 2 6 8 1091 593 5 3 1251 16

2 to 3 2 11 13 1180 653 9 4 1287 16

3 to 4 4 12 16 1091 593 11 5 1251 21

4 to 5 5 20 25 1137 624 17 8 1270 14

5 to 6 3 6 9 1014 542 6 3 1220 3

6 to 7 2 0 2 400 130 1 1 970 2

7 to 8 2 0 2 400 130 1 1 970 2

8 to 9 2 0 2 400 130 1 1 970 2

9 to 10 0 0 0 0 0 0

10 to 11 0 0 0 0 0 0

11 to 12 0 0 0 0 0 0

Alternative 4c

Alternative 4c NOx Emission Factors Site 1 Site 2

# vehs / pk hr E- Factor (g/mi) E- Factor (g/hr) E- Factor (g/mi)

Snowmobiles Snowcoaches Snowmobiles Snowcoaches Hour Snowmobiles Snowcoaches Tot Veh. Low Speed Idle South Lane North Lane Cruise Speed West  to Madison

12 to 1 0 0 0 0 0 0

1 to 2 0 0 0 0 0 0

2 to 3 0 0 0 0 0 0

3 to 4 0 0 0 0 0 0

4 to 5 0 0 0 0 0 0

5 to 6 0 0 0 0 0 0

6 to 7 0 0 0 0 0 0

245 62 20 2 7 to 8 51 13 64 587 255 43 21 1046 33

8 to 9 54 13 67 579 250 45 22 1043 37

9 to 10 78 19 97 581 251 65 32 1043 66

10 to 11 52 13 65 584 254 43 22 1045 96

11 to 12 14 3 17 563 239 11 6 1036 79

12 to 1 27 6 33 568 242 22 11 1038 33

1 to 2 27 6 33 568 242 22 11 1038 79

2 to 3 51 13 64 587 255 43 21 1046 79

3 to 4 53 13 66 582 252 44 22 1044 97

4 to 5 91 22 113 579 250 75 38 1043 52

5 to 6 28 7 35 584 254 23 12 1045 3

6 to 7 2 0 2 400 130 1 1 970 2

7 to 8 2 0 2 400 130 1 1 970 2

8 to 9 2 0 2 400 130 1 1 970 2

9 to 10 0 0 0 0 0 0

10 to 11 0 0 0 0 0 0

11 to 12 0 0 0 0 0 0

Visitor Administrative Travel West Entrance Traffic

Visitor Administrative Travel West Entrance Traffic



Alternative 4d

Alternative 4d NOx Emission Factors Site 1 Site 2

# vehs / pk hr E- Factor (g/mi) E- Factor (g/hr) E- Factor (g/mi)

Snowmobiles Snowcoaches Snowmobiles Snowcoaches Hour Snowmobiles Snowcoaches Tot Veh. Low Speed Idle South Lane North Lane Cruise Speed West  to Madison

12 to 1 0 0 0 0 0 0

1 to 2 0 0 0 0 0 0

2 to 3 0 0 0 0 0 0

3 to 4 0 0 0 0 0 0

4 to 5 0 0 0 0 0 0

5 to 6 0 0 0 0 0 0

6 to 7 0 0 0 0 0 0

0 113 20 2 7 to 8 2 23 25 1248 698 17 8 1315 14

8 to 9 5 23 28 1157 637 19 9 1278 17

9 to 10 4 34 38 1225 683 25 13 1305 27

10 to 11 3 23 26 1215 676 17 9 1302 37

11 to 12 2 6 8 1091 593 5 3 1251 30

12 to 1 2 12 14 1190 659 9 5 1291 14

1 to 2 2 12 14 1190 659 9 5 1291 30

2 to 3 2 23 25 1248 698 17 8 1315 30

3 to 4 4 23 27 1185 656 18 9 1289 38

4 to 5 5 40 45 1219 679 30 15 1303 22

5 to 6 3 12 15 1137 624 10 5 1270 3

6 to 7 2 0 2 400 130 1 1 970 2

7 to 8 2 0 2 400 130 1 1 970 2

8 to 9 2 0 2 400 130 1 1 970 2

9 to 10 0 0 0 0 0 0

10 to 11 0 0 0 0 0 0

11 to 12 0 0 0 0 0 0

Recent Use Average

Recent Use Average NOx Emission Factors Site 1 Site 2

# vehs / pk hr E- Factor (g/mi) E- Factor (g/hr) E- Factor (g/mi)

Snowmobiles Snowcoaches Snowmobiles Snowcoaches Hour Snowmobiles Snowcoaches Tot Veh. Low Speed Idle South Lane North Lane Cruise Speed West  to Madison

12 to 1 0 0 0 0 0 0

1 to 2 0 0 0 0 0 0

2 to 3 0 0 0 0 0 0

3 to 4 0 0 0 0 0 0

4 to 5 0 0 0 0 0 0

5 to 6 0 0 0 0 0 0

6 to 7 0 0 0 0 0 0

98 19 20 2 7 to 8 22 4 26 542 225 17 9 1028 14

8 to 9 25 4 29 527 215 19 10 1022 17

9 to 10 33 6 39 542 225 26 13 1028 28

10 to 11 23 4 27 537 221 18 9 1026 38

11 to 12 7 1 8 515 207 5 3 1017 32

12 to 1 12 2 14 532 218 9 5 1024 14

1 to 2 12 2 14 532 218 9 5 1024 32

2 to 3 22 4 26 542 225 17 9 1028 32

3 to 4 24 4 28 532 218 19 9 1024 39

4 to 5 39 7 46 540 224 31 15 1027 23

5 to 6 13 2 15 523 212 10 5 1020 3

6 to 7 2 0 2 400 130 1 1 970 2

7 to 8 2 0 2 400 130 1 1 970 2

8 to 9 2 0 2 400 130 1 1 970 2

9 to 10 0 0 0 0 0 0

10 to 11 0 0 0 0 0 0

11 to 12 0 0 0 0 0 0

Visitor Administrative Travel West Entrance Traffic

Visitor Administrative Travel West Entrance Traffic



SEIS Site 1: West Entrance & Site 2: West Entrance to Madison

NOx Emissions
Emission Factors and Traveling Speeds 

 

 

Snowmobile Current BAT 400.0 970.0 130.0

Snowcoach BAT Gas 482.0 714.0 130.0

BAT Diesel 1470.0 1005.0 1332.0

Revised May 27 2012 Emission Factors from [YELL_recommended_emission_data_for_modeling_042612.xlsx ]

70/30 gas/diesel snowcoaches for future BAT fleet NOTE: * All emissions factors are x100 (NOx only)

BAT SNOWCOACHES Alternative 2

Alternative 2 NOx Emission Factors Site 1 Site 2

# vehs / pk hr E- Factor (g/mi) E- Factor (g/hr) E- Factor (g/mi)

Snowmobiles Snowcoaches Snowmobiles Snowcoaches Hour Snowmobiles Snowcoaches Tot Veh. Low Speed Idle South Lane North Lane Cruise Speed West  to Madison

12 to 1 0 0 0 0 0 0

1 to 2 0 0 0 0 0 0

2 to 3 0 0 0 0 0 0

3 to 4 0 0 0 0 0 0

4 to 5 0 0 0 0 0 0

5 to 6 0 0 0 0 0 0

6 to 7 0 0 0 0 0 0

162 40 20 2 7 to 8 34 8 42 472 199 28 14 938 22

8 to 9 37 9 46 474 201 31 15 937 26
9 to 10 53 12 65 470 197 43 22 939 44

10 to 11 35 8 43 470 197 29 14 939 64

11 to 12 10 2 12 463 190 8 4 942 53

12 to 1 18 4 22 469 196 15 7 939 22

1 to 2 18 4 22 469 196 15 7 939 53

2 to 3 34 8 42 472 199 28 14 938 53

3 to 4 36 8 44 469 196 29 15 939 65

4 to 5 62 15 77 474 200 51 26 937 36

5 to 6 19 4 23 466 193 15 8 941 3

6 to 7 2 0 2 400 130 1 1 970 2

7 to 8 2 0 2 400 130 1 1 970 2

8 to 9 2 0 2 400 130 1 1 970 2

9 to 10 0 0 0 0 0 0

10 to 11 0 0 0 0 0 0

11 to 12 0 0 0 0 0 0

Alternative 3

Alternative 3 NOx Emission Factors Site 1 Site 2

# vehs / pk hr E- Factor (g/mi) E- Factor (g/hr) E- Factor (g/mi)

Snowmobiles Snowcoaches Snowmobiles Snowcoaches Hour Snowmobiles Snowcoaches Tot Veh. Low Speed Idle South Lane North Lane Cruise Speed West  to Madison

12 to 1 0 0 0 0 0 0

1 to 2 0 0 0 0 0 0

2 to 3 0 0 0 0 0 0

3 to 4 0 0 0 0 0 0

4 to 5 0 0 0 0 0 0

5 to 6 0 0 0 0 0 0

6 to 7 0 0 0 0 0 0

0 62 20 2 7 to 8 2 13 15 728 443 10 5 824 8

8 to 9 5 13 18 673 390 12 6 848 12

9 to 10 4 19 23 713 428 15 8 831 17

10 to 11 3 13 16 707 423 11 5 833 22

11 to 12 2 3 5 627 346 3 2 869 18

12 to 1 2 6 8 684 400 5 3 843 8

1 to 2 2 6 8 684 400 5 3 843 18

2 to 3 2 13 15 728 443 10 5 824 18

3 to 4 4 13 17 689 406 11 6 841 23

4 to 5 5 22 27 708 424 18 9 833 15

5 to 6 3 7 10 665 382 7 3 852 3

6 to 7 2 0 2 400 130 1 1 970 2

7 to 8 2 0 2 400 130 1 1 970 2

8 to 9 2 0 2 400 130 1 1 970 2

9 to 10 0 0 0 0 0 0

10 to 11 0 0 0 0 0 0

11 to 12 0 0 0 0 0 0

Visitor Administrative Travel West Entrance Traffic

Visitor Administrative Travel West Entrance Traffic

Snow Equipment

BAT 

Requirements
Low Speed     

(g/veh-mi)

Cruise Speed  

(g/veh-mi)

Idle          

(g/hr)



Alternative 4a

Alternative 4a NOx Emission Factors Site 1 Site 2

# vehs / pk hr E- Factor (g/mi) E- Factor (g/hr) E- Factor (g/mi)

Snowmobiles Snowcoaches Snowmobiles Snowcoaches Hour Snowmobiles Snowcoaches Tot Veh. Low Speed Idle South Lane North Lane Cruise Speed West  to Madison

12 to 1 0 0 0 0 0 0

1 to 2 0 0 0 0 0 0

2 to 3 0 0 0 0 0 0

3 to 4 0 0 0 0 0 0

4 to 5 0 0 0 0 0 0

5 to 6 0 0 0 0 0 0

6 to 7 0 0 0 0 0 0

245 31 20 2 7 to 8 51 6 57 440 168 38 19 952 30

8 to 9 54 7 61 443 171 41 20 951 34

9 to 10 78 10 88 443 171 59 29 951 60

10 to 11 52 7 59 445 173 39 20 950 87

11 to 12 14 2 16 447 175 11 5 949 71

12 to 1 27 3 30 438 166 20 10 953 30

1 to 2 27 3 30 438 166 20 10 953 71

2 to 3 51 6 57 440 168 38 19 952 71

3 to 4 53 7 60 444 172 40 20 950 88

4 to 5 91 11 102 441 169 68 34 952 47

5 to 6 28 3 31 437 165 21 10 954 3

6 to 7 2 0 2 400 130 1 1 970 2

7 to 8 2 0 2 400 130 1 1 970 2

8 to 9 2 0 2 400 130 1 1 970 2

9 to 10 0 0 0 0 0 0

10 to 11 0 0 0 0 0 0

11 to 12 0 0 0 0 0 0

Alternative 4b

Alternative 4b NOx Emission Factors Site 1 Site 2

# vehs / pk hr E- Factor (g/mi) E- Factor (g/hr) E- Factor (g/mi)

Snowmobiles Snowcoaches Snowmobiles Snowcoaches Hour Snowmobiles Snowcoaches Tot Veh. Low Speed Idle South Lane North Lane Cruise Speed West  to Madison

12 to 1 0 0 0 0 0 0

1 to 2 0 0 0 0 0 0

2 to 3 0 0 0 0 0 0

3 to 4 0 0 0 0 0 0

4 to 5 0 0 0 0 0 0

5 to 6 0 0 0 0 0 0

6 to 7 0 0 0 0 0 0

0 56 20 2 7 to 8 2 11 13 720 435 9 4 827 8

8 to 9 5 12 17 667 385 11 6 851 11

9 to 10 4 17 21 706 422 14 7 833 16

10 to 11 3 12 15 703 418 10 5 835 20

11 to 12 2 3 5 627 346 3 2 869 16

12 to 1 2 6 8 684 400 5 3 843 8

1 to 2 2 6 8 684 400 5 3 843 16

2 to 3 2 11 13 720 435 9 4 827 16

3 to 4 4 12 16 684 400 11 5 843 21

4 to 5 5 20 25 703 418 17 8 835 14

5 to 6 3 6 9 652 370 6 3 858 3

6 to 7 2 0 2 400 130 1 1 970 2

7 to 8 2 0 2 400 130 1 1 970 2

8 to 9 2 0 2 400 130 1 1 970 2

9 to 10 0 0 0 0 0 0

10 to 11 0 0 0 0 0 0

11 to 12 0 0 0 0 0 0

Visitor Administrative Travel West Entrance Traffic

Visitor Administrative Travel West Entrance Traffic



Alternative 4c

Alternative 4c NOx Emission Factors Site 1 Site 2

# vehs / pk hr E- Factor (g/mi) E- Factor (g/hr) E- Factor (g/mi)

Snowmobiles Snowcoaches Snowmobiles Snowcoaches Hour Snowmobiles Snowcoaches Tot Veh. Low Speed Idle South Lane North Lane Cruise Speed West  to Madison

12 to 1 0 0 0 0 0 0

1 to 2 0 0 0 0 0 0

2 to 3 0 0 0 0 0 0

3 to 4 0 0 0 0 0 0

4 to 5 0 0 0 0 0 0

5 to 6 0 0 0 0 0 0

6 to 7 0 0 0 0 0 0

245 62 20 2 7 to 8 51 13 64 477 203 43 21 936 33

8 to 9 54 13 67 473 200 45 22 937 37

9 to 10 78 19 97 474 201 65 32 937 66

10 to 11 52 13 65 476 202 43 22 936 96

11 to 12 14 3 17 467 194 11 6 940 79

12 to 1 27 6 33 469 196 22 11 939 33

1 to 2 27 6 33 469 196 22 11 939 79

2 to 3 51 13 64 477 203 43 21 936 79

3 to 4 53 13 66 475 201 44 22 937 97

4 to 5 91 22 113 474 200 75 38 937 52

5 to 6 28 7 35 476 202 23 12 936 3

6 to 7 2 0 2 400 130 1 1 970 2

7 to 8 2 0 2 400 130 1 1 970 2

8 to 9 2 0 2 400 130 1 1 970 2

9 to 10 0 0 0 0 0 0

10 to 11 0 0 0 0 0 0

11 to 12 0 0 0 0 0 0

Alternative 4d

Alternative 4d NOx Emission Factors Site 1 Site 2

# vehs / pk hr E- Factor (g/mi) E- Factor (g/hr) E- Factor (g/mi)

Snowmobiles Snowcoaches Snowmobiles Snowcoaches Hour Snowmobiles Snowcoaches Tot Veh. Low Speed Idle South Lane North Lane Cruise Speed West  to Madison

12 to 1 0 0 0 0 0 0

1 to 2 0 0 0 0 0 0

2 to 3 0 0 0 0 0 0

3 to 4 0 0 0 0 0 0

4 to 5 0 0 0 0 0 0

5 to 6 0 0 0 0 0 0

6 to 7 0 0 0 0 0 0

0 113 20 2 7 to 8 2 23 25 748 462 17 8 815 14

8 to 9 5 23 28 711 426 19 9 831 17

9 to 10 4 34 38 739 453 25 13 819 27

10 to 11 3 23 26 735 449 17 9 821 37

11 to 12 2 6 8 684 400 5 3 843 30

12 to 1 2 12 14 724 439 9 5 825 14

1 to 2 2 12 14 724 439 9 5 825 30

2 to 3 2 23 25 748 462 17 8 815 30

3 to 4 4 23 27 722 437 18 9 826 38

4 to 5 5 40 45 736 451 30 15 820 22

5 to 6 3 12 15 703 418 10 5 835 3

6 to 7 2 0 2 400 130 1 1 970 2

7 to 8 2 0 2 400 130 1 1 970 2

8 to 9 2 0 2 400 130 1 1 970 2

9 to 10 0 0 0 0 0 0

10 to 11 0 0 0 0 0 0

11 to 12 0 0 0 0 0 0

Visitor Administrative Travel West Entrance Traffic

Visitor Administrative Travel West Entrance Traffic



SEIS Site 1: West Entrance & Site 2: West Entrance to Madison

PM Emissions
Emission Factors and Traveling Speeds 

 

 

Snowmobile Current BAT 0.065 0.031 0.490

Snowcoach Current Gas 0.025 0.025 0.063

Current Diesel 0.140 0.105 0.108

Revised May 23 2012 Emission Factors from [YELL_recommended_emission_data_for_modeling_042612.xlsx ]

80/20 gas/diesel snowcoaches for current fleet

CURRENT FLEET SNOWCOACHES Alternative 2

Alternative 2 PM Emission Factors Site 1 Site 2

# vehs / pk hr E- Factor (g/mi) E- Factor (g/hr) E- Factor (g/mi)

Snowmobiles Snowcoaches Snowmobiles Snowcoaches Hour Snowmobiles Snowcoaches Tot Veh. Low Speed Idle South Lane North Lane Cruise Speed West  to Madison

12 to 1 0.000 0 0 0 0.000 0

1 to 2 0.000 0 0 0 0.000 0

2 to 3 0.000 0 0 0 0.000 0

3 to 4 0.000 0 0 0 0.000 0

4 to 5 0.000 0 0 0 0.000 0

5 to 6 0.000 0 0 0 0.000 0

6 to 7 0.000 0 0 0 0.000 0

162 40 20 2 7 to 8 34 8 42 0.062 0.41 28 14 0.033 22

8 to 9 37 9 46 0.062 0.41 31 15 0.033 26
9 to 10 53 12 65 0.062 0.41 43 22 0.033 44

10 to 11 35 8 43 0.062 0.41 29 14 0.033 64

11 to 12 10 2 12 0.062 0.42 8 4 0.033 53

12 to 1 18 4 22 0.062 0.41 15 7 0.033 22

1 to 2 18 4 22 0.062 0.41 15 7 0.033 53

2 to 3 34 8 42 0.062 0.41 28 14 0.033 53

3 to 4 36 8 44 0.062 0.41 29 15 0.033 65

4 to 5 62 15 77 0.062 0.41 51 26 0.033 36

5 to 6 19 4 23 0.062 0.42 15 8 0.033 3

6 to 7 2 0 2 0.065 0.49 1 1 0.031 2

7 to 8 2 0 2 0.065 0.49 1 1 0.031 2

8 to 9 2 0 2 0.065 0.49 1 1 0.031 2

9 to 10 0.000 0 0 0 0.000 0

10 to 11 0.000 0 0 0 0.000 0

11 to 12 0.000 0 0 0 0.000 0

Alternative 4a

Alternative 4a PM Emission Factors Site 1 Site 2

# vehs / pk hr E- Factor (g/mi) E- Factor (g/hr) E- Factor (g/mi)

Snowmobiles Snowcoaches Snowmobiles Snowcoaches Hour Snowmobiles Snowcoaches Tot Veh. Low Speed Idle South Lane North Lane Cruise Speed West  to Madison

12 to 1 0.000 0 0 0 0.000 0

1 to 2 0.000 0 0 0 0.000 0

2 to 3 0.000 0 0 0 0.000 0

3 to 4 0.000 0 0 0 0.000 0

4 to 5 0.000 0 0 0 0.000 0

5 to 6 0.000 0 0 0 0.000 0

6 to 7 0.000 0 0 0 0.000 0

245 31 20 2 7 to 8 51 6 57 0.063 0.45 38 19 0.032 30

8 to 9 54 7 61 0.063 0.44 41 20 0.032 34

9 to 10 78 10 88 0.063 0.44 59 29 0.032 60

10 to 11 52 7 59 0.063 0.44 39 20 0.032 87

11 to 12 14 2 16 0.063 0.44 11 5 0.032 71

12 to 1 27 3 30 0.063 0.45 20 10 0.032 30

1 to 2 27 3 30 0.063 0.45 20 10 0.032 71

2 to 3 51 6 57 0.063 0.45 38 19 0.032 71

3 to 4 53 7 60 0.063 0.44 40 20 0.032 88

4 to 5 91 11 102 0.063 0.44 68 34 0.032 47

5 to 6 28 3 31 0.063 0.45 21 10 0.032 3

6 to 7 2 0 2 0.065 0.49 1 1 0.031 2

7 to 8 2 0 2 0.065 0.49 1 1 0.031 2

8 to 9 2 0 2 0.065 0.49 1 1 0.031 2

9 to 10 0.000 0 0 0 0.000 0

10 to 11 0.000 0 0 0 0.000 0

11 to 12 0.000 0 0 0 0.000 0

Visitor Administrative Travel West Entrance Traffic

Visitor Administrative Travel West Entrance Traffic

Snow Equipment

BAT 

Requirements
Low Speed     

(g/veh-mi)

Cruise Speed  

(g/veh-mi)

Idle          

(g/hr)



Alternative 4b

Alternative 4b PM Emission Factors Site 1 Site 2

# vehs / pk hr E- Factor (g/mi) E- Factor (g/hr) E- Factor (g/mi)

Snowmobiles Snowcoaches Snowmobiles Snowcoaches Hour Snowmobiles Snowcoaches Tot Veh. Low Speed Idle South Lane North Lane Cruise Speed West  to Madison

12 to 1 0.000 0 0 0 0.000 0

1 to 2 0.000 0 0 0 0.000 0

2 to 3 0.000 0 0 0 0.000 0

3 to 4 0.000 0 0 0 0.000 0

4 to 5 0.000 0 0 0 0.000 0

5 to 6 0.000 0 0 0 0.000 0

6 to 7 0.000 0 0 0 0.000 0

0 56 20 2 7 to 8 2 11 13 0.051 0.14 9 4 0.039 8

8 to 9 5 12 17 0.053 0.19 11 6 0.038 11

9 to 10 4 17 21 0.051 0.15 14 7 0.039 16

10 to 11 3 12 15 0.051 0.16 10 5 0.039 20

11 to 12 2 3 5 0.055 0.24 3 2 0.037 16

12 to 1 2 6 8 0.052 0.18 5 3 0.039 8

1 to 2 2 6 8 0.052 0.18 5 3 0.039 16

2 to 3 2 11 13 0.051 0.14 9 4 0.039 16

3 to 4 4 12 16 0.052 0.18 11 5 0.039 21

4 to 5 5 20 25 0.051 0.16 17 8 0.039 14

5 to 6 3 6 9 0.054 0.21 6 3 0.038 3

6 to 7 2 0 2 0.065 0.49 1 1 0.031 2

7 to 8 2 0 2 0.065 0.49 1 1 0.031 2

8 to 9 2 0 2 0.065 0.49 1 1 0.031 2

9 to 10 0.000 0 0 0 0.000 0

10 to 11 0.000 0 0 0 0.000 0

11 to 12 0.000 0 0 0 0.000 0

Alternative 4c

Alternative 4c PM Emission Factors Site 1 Site 2

# vehs / pk hr E- Factor (g/mi) E- Factor (g/hr) E- Factor (g/mi)

Snowmobiles Snowcoaches Snowmobiles Snowcoaches Hour Snowmobiles Snowcoaches Tot Veh. Low Speed Idle South Lane North Lane Cruise Speed West  to Madison

12 to 1 0.000 0 0 0 0.000 0

1 to 2 0.000 0 0 0 0.000 0

2 to 3 0.000 0 0 0 0.000 0

3 to 4 0.000 0 0 0 0.000 0

4 to 5 0.000 0 0 0 0.000 0

5 to 6 0.000 0 0 0 0.000 0

6 to 7 0.000 0 0 0 0.000 0

245 62 20 2 7 to 8 51 13 64 0.062 0.41 43 21 0.033 33

8 to 9 54 13 67 0.062 0.41 45 22 0.033 37

9 to 10 78 19 97 0.062 0.41 65 32 0.033 66

10 to 11 52 13 65 0.062 0.41 43 22 0.033 96

11 to 12 14 3 17 0.062 0.42 11 6 0.033 79

12 to 1 27 6 33 0.062 0.41 22 11 0.033 33

1 to 2 27 6 33 0.062 0.41 22 11 0.033 79

2 to 3 51 13 64 0.062 0.41 43 21 0.033 79

3 to 4 53 13 66 0.062 0.41 44 22 0.033 97

4 to 5 91 22 113 0.062 0.41 75 38 0.033 52

5 to 6 28 7 35 0.062 0.41 23 12 0.033 3

6 to 7 2 0 2 0.065 0.49 1 1 0.031 2

7 to 8 2 0 2 0.065 0.49 1 1 0.031 2

8 to 9 2 0 2 0.065 0.49 1 1 0.031 2

9 to 10 0.000 0 0 0 0.000 0

10 to 11 0.000 0 0 0 0.000 0

11 to 12 0.000 0 0 0 0.000 0

Visitor Administrative Travel West Entrance Traffic

Visitor Administrative Travel West Entrance Traffic



Alternative 4d

Alternative 4d PM Emission Factors Site 1 Site 2

# vehs / pk hr E- Factor (g/mi) E- Factor (g/hr) E- Factor (g/mi)

Snowmobiles Snowcoaches Snowmobiles Snowcoaches Hour Snowmobiles Snowcoaches Tot Veh. Low Speed Idle South Lane North Lane Cruise Speed West  to Madison

12 to 1 0.000 0 0 0 0.000 0

1 to 2 0.000 0 0 0 0.000 0

2 to 3 0.000 0 0 0 0.000 0

3 to 4 0.000 0 0 0 0.000 0

4 to 5 0.000 0 0 0 0.000 0

5 to 6 0.000 0 0 0 0.000 0

6 to 7 0.000 0 0 0 0.000 0

0 113 20 2 7 to 8 2 23 25 0.049 0.11 17 8 0.040 14

8 to 9 5 23 28 0.051 0.15 19 9 0.039 17

9 to 10 4 34 38 0.050 0.12 25 13 0.040 27

10 to 11 3 23 26 0.050 0.12 17 9 0.040 37

11 to 12 2 6 8 0.052 0.18 5 3 0.039 30

12 to 1 2 12 14 0.050 0.13 9 5 0.040 14

1 to 2 2 12 14 0.050 0.13 9 5 0.040 30

2 to 3 2 23 25 0.049 0.11 17 8 0.040 30

3 to 4 4 23 27 0.051 0.13 18 9 0.040 38

4 to 5 5 40 45 0.050 0.12 30 15 0.040 22

5 to 6 3 12 15 0.051 0.16 10 5 0.039 3

6 to 7 2 0 2 0.065 0.49 1 1 0.031 2

7 to 8 2 0 2 0.065 0.49 1 1 0.031 2

8 to 9 2 0 2 0.065 0.49 1 1 0.031 2

9 to 10 0.000 0 0 0 0.000 0

10 to 11 0.000 0 0 0 0.000 0

11 to 12 0.000 0 0 0 0.000 0

Recent Use Average

Recent Use Average PM Emission Factors Site 1 Site 2

# vehs / pk hr E- Factor (g/mi) E- Factor (g/hr) E- Factor (g/mi)

Snowmobiles Snowcoaches Snowmobiles Snowcoaches Hour Snowmobiles Snowcoaches Tot Veh. Low Speed Idle South Lane North Lane Cruise Speed West  to Madison

12 to 1 0.000 0 0 0 0.000 0

1 to 2 0.000 0 0 0 0.000 0

2 to 3 0.000 0 0 0 0.000 0

3 to 4 0.000 0 0 0 0.000 0

4 to 5 0.000 0 0 0 0.000 0

5 to 6 0.000 0 0 0 0.000 0

6 to 7 0.000 0 0 0 0.000 0

98 19 20 2 7 to 8 22 4 26 0.062 0.43 17 9 0.033 14

8 to 9 25 4 29 0.063 0.43 19 10 0.032 17

9 to 10 33 6 39 0.062 0.43 26 13 0.033 28

10 to 11 23 4 27 0.062 0.43 18 9 0.032 38

11 to 12 7 1 8 0.063 0.44 5 3 0.032 32

12 to 1 12 2 14 0.063 0.43 9 5 0.032 14

1 to 2 12 2 14 0.063 0.43 9 5 0.032 32

2 to 3 22 4 26 0.062 0.43 17 9 0.033 32

3 to 4 24 4 28 0.063 0.43 19 9 0.032 39

4 to 5 39 7 46 0.062 0.43 31 15 0.033 23

5 to 6 13 2 15 0.063 0.43 10 5 0.032 3

6 to 7 2 0 2 0.065 0.49 1 1 0.031 2

7 to 8 2 0 2 0.065 0.49 1 1 0.031 2

8 to 9 2 0 2 0.065 0.49 1 1 0.031 2

9 to 10 0.000 0 0 0 0.000 0

10 to 11 0.000 0 0 0 0.000 0

11 to 12 0.000 0 0 0 0.000 0

Visitor Administrative Travel West Entrance Traffic

Visitor Administrative Travel West Entrance Traffic



SEIS Site 1: West Entrance & Site 2: West Entrance to Madison

PM Emissions
Emission Factors and Traveling Speeds 

 

 

Snowmobile Current BAT 0.065 0.031 0.490

Snowcoach BAT Gas 0.025 0.025 0.062

BAT Diesel 0.020 0.010 0.040

Revised May 23 2012 Emission Factors from [YELL_recommended_emission_data_for_modeling_042612.xlsx ]

70/30 gas/diesel snowcoaches for future BAT fleet

BAT SNOWCOACHES Alternative 2

Alternative 2 PM Emission Factors Site 1 Site 2

# vehs / pk hr E- Factor (g/mi) E- Factor (g/hr) E- Factor (g/mi)

Snowmobiles Snowcoaches Snowmobiles Snowcoaches Hour Snowmobiles Snowcoaches Tot Veh. Low Speed Idle South Lane North Lane Cruise Speed West  to Madison

12 to 1 0.000 0 0 0 0.000 0

1 to 2 0.000 0 0 0 0.000 0

2 to 3 0.000 0 0 0 0.000 0

3 to 4 0.000 0 0 0 0.000 0

4 to 5 0.000 0 0 0 0.000 0

5 to 6 0.000 0 0 0 0.000 0

6 to 7 0.000 0 0 0 0.000 0

162 40 20 2 7 to 8 34 8 42 0.057 0.41 28 14 0.029 22

8 to 9 37 9 46 0.057 0.40 31 15 0.029 26
9 to 10 53 12 65 0.057 0.41 43 22 0.029 44

10 to 11 35 8 43 0.057 0.41 29 14 0.029 64

11 to 12 10 2 12 0.058 0.42 8 4 0.029 53

12 to 1 18 4 22 0.057 0.41 15 7 0.029 22

1 to 2 18 4 22 0.057 0.41 15 7 0.029 53

2 to 3 34 8 42 0.057 0.41 28 14 0.029 53

3 to 4 36 8 44 0.057 0.41 29 15 0.029 65

4 to 5 62 15 77 0.057 0.41 51 26 0.029 36

5 to 6 19 4 23 0.058 0.41 15 8 0.029 3

6 to 7 2 0 2 0.065 0.49 1 1 0.031 2

7 to 8 2 0 2 0.065 0.49 1 1 0.031 2

8 to 9 2 0 2 0.065 0.49 1 1 0.031 2

9 to 10 0.000 0 0 0 0.000 0

10 to 11 0.000 0 0 0 0.000 0

11 to 12 0.000 0 0 0 0.000 0

Alternative 3

Alternative 3 PM Emission Factors Site 1 Site 2

# vehs / pk hr E- Factor (g/mi) E- Factor (g/hr) E- Factor (g/mi)

Snowmobiles Snowcoaches Snowmobiles Snowcoaches Hour Snowmobiles Snowcoaches Tot Veh. Low Speed Idle South Lane North Lane Cruise Speed West  to Madison

12 to 1 0.000 0 0 0 0.000 0

1 to 2 0.000 0 0 0 0.000 0

2 to 3 0.000 0 0 0 0.000 0

3 to 4 0.000 0 0 0 0.000 0

4 to 5 0.000 0 0 0 0.000 0

5 to 6 0.000 0 0 0 0.000 0

6 to 7 0.000 0 0 0 0.000 0

0 62 20 2 7 to 8 2 13 15 0.029 0.11 10 5 0.022 8

8 to 9 5 13 18 0.035 0.18 12 6 0.023 12

9 to 10 4 19 23 0.031 0.13 15 8 0.022 17

10 to 11 3 13 16 0.031 0.14 11 5 0.022 22

11 to 12 2 3 5 0.040 0.23 3 2 0.025 18

12 to 1 2 6 8 0.034 0.16 5 3 0.023 8

1 to 2 2 6 8 0.034 0.16 5 3 0.023 18

2 to 3 2 13 15 0.029 0.11 10 5 0.022 18

3 to 4 4 13 17 0.033 0.16 11 6 0.023 23

4 to 5 5 22 27 0.031 0.14 18 9 0.022 15

5 to 6 3 7 10 0.036 0.19 7 3 0.024 3

6 to 7 2 0 2 0.065 0.49 1 1 0.031 2

7 to 8 2 0 2 0.065 0.49 1 1 0.031 2

8 to 9 2 0 2 0.065 0.49 1 1 0.031 2

9 to 10 0.000 0 0 0 0.000 0

10 to 11 0.000 0 0 0 0.000 0

11 to 12 0.000 0 0 0 0.000 0

Visitor Administrative Travel West Entrance Traffic

Visitor Administrative Travel West Entrance Traffic

Snow Equipment

BAT 

Requirements
Low Speed     

(g/veh-mi)

Cruise Speed  

(g/veh-mi)

Idle          

(g/hr)



Alternative 4a

Alternative 4a PM Emission Factors Site 1 Site 2

# vehs / pk hr E- Factor (g/mi) E- Factor (g/hr) E- Factor (g/mi)

Snowmobiles Snowcoaches Snowmobiles Snowcoaches Hour Snowmobiles Snowcoaches Tot Veh. Low Speed Idle South Lane North Lane Cruise Speed West  to Madison

12 to 1 0.000 0 0 0 0.000 0

1 to 2 0.000 0 0 0 0.000 0

2 to 3 0.000 0 0 0 0.000 0

3 to 4 0.000 0 0 0 0.000 0

4 to 5 0.000 0 0 0 0.000 0

5 to 6 0.000 0 0 0 0.000 0

6 to 7 0.000 0 0 0 0.000 0

245 31 20 2 7 to 8 51 6 57 0.061 0.44 38 19 0.030 30

8 to 9 54 7 61 0.060 0.44 41 20 0.030 34

9 to 10 78 10 88 0.060 0.44 59 29 0.030 60

10 to 11 52 7 59 0.060 0.44 39 20 0.030 87

11 to 12 14 2 16 0.060 0.44 11 5 0.030 71

12 to 1 27 3 30 0.061 0.45 20 10 0.030 30

1 to 2 27 3 30 0.061 0.45 20 10 0.030 71

2 to 3 51 6 57 0.061 0.44 38 19 0.030 71

3 to 4 53 7 60 0.060 0.44 40 20 0.030 88

4 to 5 91 11 102 0.061 0.44 68 34 0.030 47

5 to 6 28 3 31 0.061 0.45 21 10 0.030 3

6 to 7 2 0 2 0.065 0.49 1 1 0.031 2

7 to 8 2 0 2 0.065 0.49 1 1 0.031 2

8 to 9 2 0 2 0.065 0.49 1 1 0.031 2

9 to 10 0.000 0 0 0 0.000 0

10 to 11 0.000 0 0 0 0.000 0

11 to 12 0.000 0 0 0 0.000 0

Alternative 4b

Alternative 4b PM Emission Factors Site 1 Site 2

# vehs / pk hr E- Factor (g/mi) E- Factor (g/hr) E- Factor (g/mi)

Snowmobiles Snowcoaches Snowmobiles Snowcoaches Hour Snowmobiles Snowcoaches Tot Veh. Low Speed Idle South Lane North Lane Cruise Speed West  to Madison

12 to 1 0.000 0 0 0 0.000 0

1 to 2 0.000 0 0 0 0.000 0

2 to 3 0.000 0 0 0 0.000 0

3 to 4 0.000 0 0 0 0.000 0

4 to 5 0.000 0 0 0 0.000 0

5 to 6 0.000 0 0 0 0.000 0

6 to 7 0.000 0 0 0 0.000 0

0 56 20 2 7 to 8 2 11 13 0.030 0.12 9 4 0.022 8

8 to 9 5 12 17 0.036 0.18 11 6 0.024 11

9 to 10 4 17 21 0.031 0.14 14 7 0.023 16

10 to 11 3 12 15 0.032 0.14 10 5 0.023 20

11 to 12 2 3 5 0.040 0.23 3 2 0.025 16

12 to 1 2 6 8 0.034 0.16 5 3 0.023 8

1 to 2 2 6 8 0.034 0.16 5 3 0.023 16

2 to 3 2 11 13 0.030 0.12 9 4 0.022 16

3 to 4 4 12 16 0.034 0.16 11 5 0.023 21

4 to 5 5 20 25 0.032 0.14 17 8 0.023 14

5 to 6 3 6 9 0.037 0.20 6 3 0.024 3

6 to 7 2 0 2 0.065 0.49 1 1 0.031 2

7 to 8 2 0 2 0.065 0.49 1 1 0.031 2

8 to 9 2 0 2 0.065 0.49 1 1 0.031 2

9 to 10 0.000 0 0 0 0.000 0

10 to 11 0.000 0 0 0 0.000 0

11 to 12 0.000 0 0 0 0.000 0

Visitor Administrative Travel West Entrance Traffic

Visitor Administrative Travel West Entrance Traffic



Alternative 4c

Alternative 4c PM Emission Factors Site 1 Site 2

# vehs / pk hr E- Factor (g/mi) E- Factor (g/hr) E- Factor (g/mi)

Snowmobiles Snowcoaches Snowmobiles Snowcoaches Hour Snowmobiles Snowcoaches Tot Veh. Low Speed Idle South Lane North Lane Cruise Speed West  to Madison

12 to 1 0.000 0 0 0 0.000 0

1 to 2 0.000 0 0 0 0.000 0

2 to 3 0.000 0 0 0 0.000 0

3 to 4 0.000 0 0 0 0.000 0

4 to 5 0.000 0 0 0 0.000 0

5 to 6 0.000 0 0 0 0.000 0

6 to 7 0.000 0 0 0 0.000 0

245 62 20 2 7 to 8 51 13 64 0.057 0.40 43 21 0.029 33

8 to 9 54 13 67 0.057 0.41 45 22 0.029 37

9 to 10 78 19 97 0.057 0.40 65 32 0.029 66

10 to 11 52 13 65 0.057 0.40 43 22 0.029 96

11 to 12 14 3 17 0.058 0.41 11 6 0.029 79

12 to 1 27 6 33 0.057 0.41 22 11 0.029 33

1 to 2 27 6 33 0.057 0.41 22 11 0.029 79

2 to 3 51 13 64 0.057 0.40 43 21 0.029 79

3 to 4 53 13 66 0.057 0.40 44 22 0.029 97

4 to 5 91 22 113 0.057 0.41 75 38 0.029 52

5 to 6 28 7 35 0.057 0.40 23 12 0.029 3

6 to 7 2 0 2 0.065 0.49 1 1 0.031 2

7 to 8 2 0 2 0.065 0.49 1 1 0.031 2

8 to 9 2 0 2 0.065 0.49 1 1 0.031 2

9 to 10 0.000 0 0 0 0.000 0

10 to 11 0.000 0 0 0 0.000 0

11 to 12 0.000 0 0 0 0.000 0

Alternative 4d

Alternative 4d PM Emission Factors Site 1 Site 2

# vehs / pk hr E- Factor (g/mi) E- Factor (g/hr) E- Factor (g/mi)

Snowmobiles Snowcoaches Snowmobiles Snowcoaches Hour Snowmobiles Snowcoaches Tot Veh. Low Speed Idle South Lane North Lane Cruise Speed West  to Madison

12 to 1 0.000 0 0 0 0.000 0

1 to 2 0.000 0 0 0 0.000 0

2 to 3 0.000 0 0 0 0.000 0

3 to 4 0.000 0 0 0 0.000 0

4 to 5 0.000 0 0 0 0.000 0

5 to 6 0.000 0 0 0 0.000 0

6 to 7 0.000 0 0 0 0.000 0

0 113 20 2 7 to 8 2 23 25 0.027 0.09 17 8 0.021 14

8 to 9 5 23 28 0.031 0.13 19 9 0.022 17

9 to 10 4 34 38 0.028 0.10 25 13 0.022 27

10 to 11 3 23 26 0.028 0.11 17 9 0.022 37

11 to 12 2 6 8 0.034 0.16 5 3 0.023 30

12 to 1 2 12 14 0.029 0.12 9 5 0.022 14

1 to 2 2 12 14 0.029 0.12 9 5 0.022 30

2 to 3 2 23 25 0.027 0.09 17 8 0.021 30

3 to 4 4 23 27 0.030 0.12 18 9 0.022 38

4 to 5 5 40 45 0.028 0.10 30 15 0.022 22

5 to 6 3 12 15 0.032 0.14 10 5 0.023 3

6 to 7 2 0 2 0.065 0.49 1 1 0.031 2

7 to 8 2 0 2 0.065 0.49 1 1 0.031 2

8 to 9 2 0 2 0.065 0.49 1 1 0.031 2

9 to 10 0.000 0 0 0 0.000 0

10 to 11 0.000 0 0 0 0.000 0

11 to 12 0.000 0 0 0 0.000 0

Visitor Administrative Travel West Entrance Traffic

Visitor Administrative Travel West Entrance Traffic



Site 3:  Canyon to Fishing Bridge

CO Emissions
Emission Factors and Traveling Speeds 

Snowmobile Current BAT 653.0 34.2 416.2

Snowcoach Current Gas 110.5 184.6 289.7

Current Diesel 8.7 3.3 12.9

Revised May 27 2012 Emission Factors from [YELL_recommended_emission_data_for_modeling_042612.xlsx ]

80/20 gas/diesel snowcoaches for current fleet

CURRENT FLEET SNOWCOACHES Site 3, CO

Alternative 2 Alternative 2

# vehs / pk hr E- Factor (g/mi)

Snowmobiles Snowcoaches Snowmobiles Snowcoaches Hour Snowmobiles Snowcoaches Tot Veh. Cruise Speed

12 to 1 0 0

1 to 2 0 0

2 to 3 0 0

3 to 4 0 0

4 to 5 0 0

5 to 6 0 0

6 to 7 0 0

129 22 39 5 7 to 8 4 1 5 57.03

8 to 9 4 1 5 57.03
9 to 10 34 6 40 51.32

10 to 11 59 10 69 50.74

11 to 12 59 10 69 50.74

12 to 1 59 10 69 50.74

1 to 2 34 6 40 51.32

2 to 3 34 6 40 51.32

3 to 4 30 5 35 50.51

4 to 5 4 1 5 57.03

5 to 6 4 1 5 57.03

6 to 7 4 1 5 57.03

7 to 8 4 1 5 57.03

8 to 9 4 1 5 57.03

9 to 10 0 0

10 to 11 0 0

11 to 12 0 0

Site 3, CO

Alternative 4a Alternative 4a

# vehs / pk hr E- Factor (g/mi)

Snowmobiles Snowcoaches Snowmobiles Snowcoaches Hour Snowmobiles Snowcoaches Tot Veh. Cruise Speed

12 to 1 0 0

1 to 2 0 0

2 to 3 0 0

3 to 4 0 0

4 to 5 0 0

5 to 6 0 0

6 to 7 0 0

195 17 39 5 7 to 8 4 1 5 57.03

8 to 9 4 1 5 57.03

9 to 10 47 5 52 45.18

10 to 11 86 8 94 43.91

11 to 12 86 8 94 43.91

12 to 1 86 8 94 43.91

1 to 2 47 5 52 45.18

2 to 3 47 5 52 45.18

3 to 4 43 4 47 43.91

4 to 5 4 1 5 57.03

5 to 6 4 1 5 57.03

6 to 7 4 1 5 57.03

7 to 8 4 1 5 57.03

8 to 9 4 1 5 57.03

9 to 10 0 0

10 to 11 0 0

11 to 12 0 0

Snow Equipment

BAT 

Requirements
Low Speed     

(g/veh-mi)

Cruise Speed  

(g/veh-mi)

Idle          

(g/hr)

Visitor Administrative Travel

Visitor Administrative Travel



Site 3, CO

Alternative 4b Alternative 4b

# vehs / pk hr E- Factor (g/mi)

Snowmobiles Snowcoaches Snowmobiles Snowcoaches Hour Snowmobiles Snowcoaches Tot Veh. Cruise Speed

12 to 1 0 0

1 to 2 0 0

2 to 3 0 0

3 to 4 0 0

4 to 5 0 0

5 to 6 0 0

6 to 7 0 0

0 31 39 5 7 to 8 4 1 5 57.03

8 to 9 4 1 5 57.03

9 to 10 8 7 15 87.47

10 to 11 8 14 22 106.83

11 to 12 8 14 22 106.83

12 to 1 8 14 22 106.83

1 to 2 8 7 15 87.47

2 to 3 8 7 15 87.47

3 to 4 4 7 11 106.83

4 to 5 4 1 5 57.03

5 to 6 4 1 5 57.03

6 to 7 4 1 5 57.03

7 to 8 4 1 5 57.03

8 to 9 4 1 5 57.03

9 to 10 0 0

10 to 11 0 0

11 to 12 0 0

Site 3, CO

Alternative 4c Alternative 4c

# vehs / pk hr E- Factor (g/mi)

Snowmobiles Snowcoaches Snowmobiles Snowcoaches Hour Snowmobiles Snowcoaches Tot Veh. Cruise Speed

12 to 1 0 0

1 to 2 0 0

2 to 3 0 0

3 to 4 0 0

4 to 5 0 0

5 to 6 0 0

6 to 7 0 0

195 34 39 5 7 to 8 4 1 5 57.03

8 to 9 4 1 5 57.03

9 to 10 47 8 55 50.80

10 to 11 86 15 101 51.15

11 to 12 86 15 101 51.15

12 to 1 86 15 101 51.15

1 to 2 47 8 55 50.80

2 to 3 47 8 55 50.80

3 to 4 43 7 50 50.18

4 to 5 4 1 5 57.03

5 to 6 4 1 5 57.03

6 to 7 4 1 5 57.03

7 to 8 4 1 5 57.03

8 to 9 4 1 5 57.03

9 to 10 0 0

10 to 11 0 0

11 to 12 0 0

Visitor Administrative Travel

Visitor Administrative Travel



Site 3, CO

Alternative 4d Alternative 4d

# vehs / pk hr E- Factor (g/mi)

Snowmobiles Snowcoaches Snowmobiles Snowcoaches Hour Snowmobiles Snowcoaches Tot Veh. Cruise Speed

12 to 1 0 0

1 to 2 0 0

2 to 3 0 0

3 to 4 0 0

4 to 5 0 0

5 to 6 0 0

6 to 7 0 0

0 63 39 5 7 to 8 4 1 5 57.03

8 to 9 4 1 5 57.03

9 to 10 8 14 22 106.83

10 to 11 8 26 34 121.48

11 to 12 8 26 34 121.48

12 to 1 8 26 34 121.48

1 to 2 8 14 22 106.83

2 to 3 8 14 22 106.83

3 to 4 4 13 17 121.48

4 to 5 4 1 5 57.03

5 to 6 4 1 5 57.03

6 to 7 4 1 5 57.03

7 to 8 4 1 5 57.03

8 to 9 4 1 5 57.03

9 to 10 0 0

10 to 11 0 0

11 to 12 0 0

Site 3, CO

Recent Use Average Recent Use Average

# vehs / pk hr E- Factor (g/mi)

Snowmobiles Snowcoaches Snowmobiles Snowcoaches Hour Snowmobiles Snowcoaches Tot Veh. Cruise Speed

12 to 1 0 0

1 to 2 0 0

2 to 3 0 0

3 to 4 0 0

4 to 5 0 0

5 to 6 0 0

6 to 7 0 0

78 11 39 5 7 to 8 4 1 5 57.03

8 to 9 4 1 5 57.03

9 to 10 23 3 26 47.37

10 to 11 39 5 44 47.17

11 to 12 39 5 44 47.17

12 to 1 39 5 44 47.17

1 to 2 23 3 26 47.37

2 to 3 23 3 26 47.37

3 to 4 19 3 22 49.76

4 to 5 4 1 5 57.03

5 to 6 4 1 5 57.03

6 to 7 4 1 5 57.03

7 to 8 4 1 5 57.03

8 to 9 4 1 5 57.03

9 to 10 0 0

10 to 11 0 0

11 to 12 0 0

Visitor Administrative Travel

Visitor Administrative Travel



Site 3:  Canyon to Fishing Bridge

CO Emissions
Emission Factors and Traveling Speeds 

Snowmobile Current BAT 653.0 34.2 416.2

Snowcoach BAT Gas 24.6 110.2 30.5

BAT Diesel 1.0 0.7 6.7

Revised May 28 2012 Emission Factors from [YELL_recommended_emission_data_for_modeling_042612.xlsx ]

70/30 gas/diesel snowcoaches for future BAT fleet

BAT SNOWCOACHES Site 3, CO

Alternative 2 Alternative 2

# vehs / pk hr E- Factor (g/mi)

Snowmobiles Snowcoaches Snowmobiles Snowcoaches Hour Snowmobiles Snowcoaches Tot Veh. Cruise Speed

12 to 1 0 0

1 to 2 0 0

2 to 3 0 0

3 to 4 0 0

4 to 5 0 0

5 to 6 0 0

6 to 7 0 0

129 22 39 5 7 to 8 4 1 5 42.83

8 to 9 4 1 5 42.83
9 to 10 34 6 40 40.67

10 to 11 59 10 69 40.45

11 to 12 59 10 69 40.45

12 to 1 59 10 69 40.45

1 to 2 34 6 40 40.67

2 to 3 34 6 40 40.67

3 to 4 30 5 35 40.36

4 to 5 4 1 5 42.83

5 to 6 4 1 5 42.83

6 to 7 4 1 5 42.83

7 to 8 4 1 5 42.83

8 to 9 4 1 5 42.83

9 to 10 0 0

10 to 11 0 0

11 to 12 0 0

Site 3, CO

Alternative 4a Alternative 4a

# vehs / pk hr E- Factor (g/mi)

Snowmobiles Snowcoaches Snowmobiles Snowcoaches Hour Snowmobiles Snowcoaches Tot Veh. Cruise Speed

12 to 1 0 0

1 to 2 0 0

2 to 3 0 0

3 to 4 0 0

4 to 5 0 0

5 to 6 0 0

6 to 7 0 0

195 17 39 5 7 to 8 4 1 5 42.83

8 to 9 4 1 5 42.83

9 to 10 47 5 52 38.35

10 to 11 86 8 94 37.87

11 to 12 86 8 94 37.87

12 to 1 86 8 94 37.87

1 to 2 47 5 52 38.35

2 to 3 47 5 52 38.35

3 to 4 43 4 47 37.87

4 to 5 4 1 5 42.83

5 to 6 4 1 5 42.83

6 to 7 4 1 5 42.83

7 to 8 4 1 5 42.83

8 to 9 4 1 5 42.83

9 to 10 0 0

10 to 11 0 0

11 to 12 0 0

Visitor Administrative Travel

Visitor Administrative Travel

Snow Equipment

BAT 

Requirements
Low Speed     

(g/veh-mi)

Cruise Speed  

(g/veh-mi)

Idle          

(g/hr)



Site 3, CO

Alternative 4b Alternative 4b

# vehs / pk hr E- Factor (g/mi)

Snowmobiles Snowcoaches Snowmobiles Snowcoaches Hour Snowmobiles Snowcoaches Tot Veh. Cruise Speed

12 to 1 0 0

1 to 2 0 0

2 to 3 0 0

3 to 4 0 0

4 to 5 0 0

5 to 6 0 0

6 to 7 0 0

0 31 39 5 7 to 8 4 1 5 42.83

8 to 9 4 1 5 42.83

9 to 10 8 7 15 54.34

10 to 11 8 14 22 61.66

11 to 12 8 14 22 61.66

12 to 1 8 14 22 61.66

1 to 2 8 7 15 54.34

2 to 3 8 7 15 54.34

3 to 4 4 7 11 61.66

4 to 5 4 1 5 42.83

5 to 6 4 1 5 42.83

6 to 7 4 1 5 42.83

7 to 8 4 1 5 42.83

8 to 9 4 1 5 42.83

9 to 10 0 0

10 to 11 0 0

11 to 12 0 0

Site 3, CO

Alternative 4c Alternative 4c

# vehs / pk hr E- Factor (g/mi)

Snowmobiles Snowcoaches Snowmobiles Snowcoaches Hour Snowmobiles Snowcoaches Tot Veh. Cruise Speed

12 to 1 0 0

1 to 2 0 0

2 to 3 0 0

3 to 4 0 0

4 to 5 0 0

5 to 6 0 0

6 to 7 0 0

195 34 39 5 7 to 8 4 1 5 42.83

8 to 9 4 1 5 42.83

9 to 10 47 8 55 40.48

10 to 11 86 15 101 40.61

11 to 12 86 15 101 40.61

12 to 1 86 15 101 40.61

1 to 2 47 8 55 40.48

2 to 3 47 8 55 40.48

3 to 4 43 7 50 40.24

4 to 5 4 1 5 42.83

5 to 6 4 1 5 42.83

6 to 7 4 1 5 42.83

7 to 8 4 1 5 42.83

8 to 9 4 1 5 42.83

9 to 10 0 0

10 to 11 0 0

11 to 12 0 0

Visitor Administrative Travel

Visitor Administrative Travel



Site 3, CO

Alternative 4d Alternative 4d

# vehs / pk hr E- Factor (g/mi)

Snowmobiles Snowcoaches Snowmobiles Snowcoaches Hour Snowmobiles Snowcoaches Tot Veh. Cruise Speed

12 to 1 0 0

1 to 2 0 0

2 to 3 0 0

3 to 4 0 0

4 to 5 0 0

5 to 6 0 0

6 to 7 0 0

0 63 39 5 7 to 8 4 1 5 42.83

8 to 9 4 1 5 42.83

9 to 10 8 14 22 61.66

10 to 11 8 26 34 67.20

11 to 12 8 26 34 67.20

12 to 1 8 26 34 67.20

1 to 2 8 14 22 61.66

2 to 3 8 14 22 61.66

3 to 4 4 13 17 67.20

4 to 5 4 1 5 42.83

5 to 6 4 1 5 42.83

6 to 7 4 1 5 42.83

7 to 8 4 1 5 42.83

8 to 9 4 1 5 42.83

9 to 10 0 0

10 to 11 0 0

11 to 12 0 0

Site 3, CO

Alternative 3 Recent Use Average

# vehs / pk hr E- Factor (g/mi)

Snowmobiles Snowcoaches Snowmobiles Snowcoaches Hour Snowmobiles Snowcoaches Tot Veh. Cruise Speed

12 to 1 0 0

1 to 2 0 0

2 to 3 0 0

3 to 4 0 0

4 to 5 0 0

5 to 6 0 0

6 to 7 0 0

0 34 39 5 7 to 8 4 1 5 42.83

8 to 9 4 1 5 42.83

9 to 10 8 8 16 55.78

10 to 11 8 15 23 62.34

11 to 12 8 15 23 62.34

12 to 1 8 15 23 62.34

1 to 2 8 8 16 55.78

2 to 3 8 8 16 55.78

3 to 4 4 7 11 61.66

4 to 5 4 1 5 42.83

5 to 6 4 1 5 42.83

6 to 7 4 1 5 42.83

7 to 8 4 1 5 42.83

8 to 9 4 1 5 42.83

9 to 10 0 0

10 to 11 0 0

11 to 12 0 0

Visitor Administrative Travel

Visitor Administrative Travel



Site 3:  Canyon to Fishing Bridge

NOx Emissions
Emission Factors and Traveling Speeds 

Snowmobile Current BAT 400.0 970.0 130.0

Snowcoach Current Gas 890.0 1074.0 138.0

Current Diesel 3048.0 2428.0 3186.0

Revised May 27 2012 Emission Factors from [YELL_recommended_emission_data_for_modeling_042612.xlsx ]

80/20 gas/diesel snowcoaches for current fleet NOTE: * All emissions factors are x100 (NOx only)

CURRENT FLEET SNOWCOACHES Site 3, Nox

Alternative 2 Alternative 2

# vehs / pk hr E- Factor (g/mi)

Snowmobiles Snowcoaches Snowmobiles Snowcoaches Hour Snowmobiles Snowcoaches Tot Veh. Cruise Speed

12 to 1 0 0

1 to 2 0 0

2 to 3 0 0

3 to 4 0 0

4 to 5 0 0

5 to 6 0 0

6 to 7 0 0

129 22 39 5 7 to 8 4 1 5 1045

8 to 9 4 1 5 1045
9 to 10 34 6 40 1026

10 to 11 59 10 69 1024

11 to 12 59 10 69 1024

12 to 1 59 10 69 1024

1 to 2 34 6 40 1026

2 to 3 34 6 40 1026

3 to 4 30 5 35 1024

4 to 5 4 1 5 1045

5 to 6 4 1 5 1045

6 to 7 4 1 5 1045

7 to 8 4 1 5 1045

8 to 9 4 1 5 1045

9 to 10 0 0

10 to 11 0 0

11 to 12 0 0

Site 3, CO

Alternative 4a Alternative 4a

# vehs / pk hr E- Factor (g/mi)

Snowmobiles Snowcoaches Snowmobiles Snowcoaches Hour Snowmobiles Snowcoaches Tot Veh. Cruise Speed

12 to 1 0 0

1 to 2 0 0

2 to 3 0 0

3 to 4 0 0

4 to 5 0 0

5 to 6 0 0

6 to 7 0 0

195 17 39 5 7 to 8 4 1 5 1045

8 to 9 4 1 5 1045

9 to 10 47 5 52 1006

10 to 11 86 8 94 1002

11 to 12 86 8 94 1002

12 to 1 86 8 94 1002

1 to 2 47 5 52 1006

2 to 3 47 5 52 1006

3 to 4 43 4 47 1002

4 to 5 4 1 5 1045

5 to 6 4 1 5 1045

6 to 7 4 1 5 1045

7 to 8 4 1 5 1045

8 to 9 4 1 5 1045

9 to 10 0 0

10 to 11 0 0

11 to 12 0 0

Snow Equipment

BAT 

Requirements
Low Speed     

(g/veh-mi)

Cruise Speed  

(g/veh-mi)

Idle          

(g/hr)

Visitor Administrative Travel

Visitor Administrative Travel



Site 3, CO

Alternative 4b Alternative 4b

# vehs / pk hr E- Factor (g/mi)

Snowmobiles Snowcoaches Snowmobiles Snowcoaches Hour Snowmobiles Snowcoaches Tot Veh. Cruise Speed

12 to 1 0 0

1 to 2 0 0

2 to 3 0 0

3 to 4 0 0

4 to 5 0 0

5 to 6 0 0

6 to 7 0 0

0 31 39 5 7 to 8 4 1 5 1045

8 to 9 4 1 5 1045

9 to 10 8 7 15 1145

10 to 11 8 14 22 1209

11 to 12 8 14 22 1209

12 to 1 8 14 22 1209

1 to 2 8 7 15 1145

2 to 3 8 7 15 1145

3 to 4 4 7 11 1209

4 to 5 4 1 5 1045

5 to 6 4 1 5 1045

6 to 7 4 1 5 1045

7 to 8 4 1 5 1045

8 to 9 4 1 5 1045

9 to 10 0 0

10 to 11 0 0

11 to 12 0 0

Site 3, CO

Alternative 4c Alternative 4c

# vehs / pk hr E- Factor (g/mi)

Snowmobiles Snowcoaches Snowmobiles Snowcoaches Hour Snowmobiles Snowcoaches Tot Veh. Cruise Speed

12 to 1 0 0

1 to 2 0 0

2 to 3 0 0

3 to 4 0 0

4 to 5 0 0

5 to 6 0 0

6 to 7 0 0

195 34 39 5 7 to 8 4 1 5 1045

8 to 9 4 1 5 1045

9 to 10 47 8 55 1025

10 to 11 86 15 101 1026

11 to 12 86 15 101 1026

12 to 1 86 15 101 1026

1 to 2 47 8 55 1025

2 to 3 47 8 55 1025

3 to 4 43 7 50 1022

4 to 5 4 1 5 1045

5 to 6 4 1 5 1045

6 to 7 4 1 5 1045

7 to 8 4 1 5 1045

8 to 9 4 1 5 1045

9 to 10 0 0

10 to 11 0 0

11 to 12 0 0

Visitor Administrative Travel

Visitor Administrative Travel



Site 3, CO

Alternative 4d Alternative 4d

# vehs / pk hr E- Factor (g/mi)

Snowmobiles Snowcoaches Snowmobiles Snowcoaches Hour Snowmobiles Snowcoaches Tot Veh. Cruise Speed

12 to 1 0 0

1 to 2 0 0

2 to 3 0 0

3 to 4 0 0

4 to 5 0 0

5 to 6 0 0

6 to 7 0 0

0 63 39 5 7 to 8 4 1 5 1045

8 to 9 4 1 5 1045

9 to 10 8 14 22 1209

10 to 11 8 26 34 1257

11 to 12 8 26 34 1257

12 to 1 8 26 34 1257

1 to 2 8 14 22 1209

2 to 3 8 14 22 1209

3 to 4 4 13 17 1257

4 to 5 4 1 5 1045

5 to 6 4 1 5 1045

6 to 7 4 1 5 1045

7 to 8 4 1 5 1045

8 to 9 4 1 5 1045

9 to 10 0 0

10 to 11 0 0

11 to 12 0 0

Site 3, CO

Recent Use Average Recent Use Average

# vehs / pk hr E- Factor (g/mi)

Snowmobiles Snowcoaches Snowmobiles Snowcoaches Hour Snowmobiles Snowcoaches Tot Veh. Cruise Speed

12 to 1 0 0

1 to 2 0 0

2 to 3 0 0

3 to 4 0 0

4 to 5 0 0

5 to 6 0 0

6 to 7 0 0

78 11 39 5 7 to 8 4 1 5 1045

8 to 9 4 1 5 1045

9 to 10 23 3 26 1013

10 to 11 39 5 44 1013

11 to 12 39 5 44 1013

12 to 1 39 5 44 1013

1 to 2 23 3 26 1013

2 to 3 23 3 26 1013

3 to 4 19 3 22 1021

4 to 5 4 1 5 1045

5 to 6 4 1 5 1045

6 to 7 4 1 5 1045

7 to 8 4 1 5 1045

8 to 9 4 1 5 1045

9 to 10 0 0

10 to 11 0 0

11 to 12 0 0

Visitor Administrative Travel

Visitor Administrative Travel



Site 3:  Canyon to Fishing Bridge

NOx Emissions
Emission Factors and Traveling Speeds 

Snowmobile Current BAT 400.0 970.0 130.0

Snowcoach BAT Gas 482.0 714.0 130.0

BAT Diesel 1470.0 1005.0 1332.0

Revised May 28 2012 Emission Factors from [YELL_recommended_emission_data_for_modeling_042612.xlsx ]

70/30 gas/diesel snowcoaches for future BAT fleet NOTE: * All emissions factors are x100 (NOx only)

BAT SNOWCOACHES Site 3, Nox

Alternative 2 Alternative 2

# vehs / pk hr E- Factor (g/mi)

Snowmobiles Snowcoaches Snowmobiles Snowcoaches Hour Snowmobiles Snowcoaches Tot Veh. Cruise Speed

12 to 1 0 0

1 to 2 0 0

2 to 3 0 0

3 to 4 0 0

4 to 5 0 0

5 to 6 0 0

6 to 7 0 0

129 22 39 5 7 to 8 4 1 5 936

8 to 9 4 1 5 936
9 to 10 34 6 40 945

10 to 11 59 10 69 946

11 to 12 59 10 69 946

12 to 1 59 10 69 946

1 to 2 34 6 40 945

2 to 3 34 6 40 945

3 to 4 30 5 35 946

4 to 5 4 1 5 936

5 to 6 4 1 5 936

6 to 7 4 1 5 936

7 to 8 4 1 5 936

8 to 9 4 1 5 936

9 to 10 0 0

10 to 11 0 0

11 to 12 0 0

Site 3, CO

Alternative 4a Alternative 4a

# vehs / pk hr E- Factor (g/mi)

Snowmobiles Snowcoaches Snowmobiles Snowcoaches Hour Snowmobiles Snowcoaches Tot Veh. Cruise Speed

12 to 1 0 0

1 to 2 0 0

2 to 3 0 0

3 to 4 0 0

4 to 5 0 0

5 to 6 0 0

6 to 7 0 0

195 17 39 5 7 to 8 4 1 5 936

8 to 9 4 1 5 936

9 to 10 47 5 52 954

10 to 11 86 8 94 956

11 to 12 86 8 94 956

12 to 1 86 8 94 956

1 to 2 47 5 52 954

2 to 3 47 5 52 954

3 to 4 43 4 47 956

4 to 5 4 1 5 936

5 to 6 4 1 5 936

6 to 7 4 1 5 936

7 to 8 4 1 5 936

8 to 9 4 1 5 936

9 to 10 0 0

10 to 11 0 0

11 to 12 0 0

Snow Equipment

BAT 

Requirements
Low Speed     

(g/veh-mi)

Cruise Speed  

(g/veh-mi)

Idle          

(g/hr)

Visitor Administrative Travel

Visitor Administrative Travel



Site 3, CO

Alternative 4b Alternative 4b

# vehs / pk hr E- Factor (g/mi)

Snowmobiles Snowcoaches Snowmobiles Snowcoaches Hour Snowmobiles Snowcoaches Tot Veh. Cruise Speed

12 to 1 0 0

1 to 2 0 0

2 to 3 0 0

3 to 4 0 0

4 to 5 0 0

5 to 6 0 0

6 to 7 0 0

0 31 39 5 7 to 8 4 1 5 936

8 to 9 4 1 5 936

9 to 10 8 7 15 891

10 to 11 8 14 22 863

11 to 12 8 14 22 863

12 to 1 8 14 22 863

1 to 2 8 7 15 891

2 to 3 8 7 15 891

3 to 4 4 7 11 863

4 to 5 4 1 5 936

5 to 6 4 1 5 936

6 to 7 4 1 5 936

7 to 8 4 1 5 936

8 to 9 4 1 5 936

9 to 10 0 0

10 to 11 0 0

11 to 12 0 0

Site 3, CO

Alternative 4c Alternative 4c

# vehs / pk hr E- Factor (g/mi)

Snowmobiles Snowcoaches Snowmobiles Snowcoaches Hour Snowmobiles Snowcoaches Tot Veh. Cruise Speed

12 to 1 0 0

1 to 2 0 0

2 to 3 0 0

3 to 4 0 0

4 to 5 0 0

5 to 6 0 0

6 to 7 0 0

195 34 39 5 7 to 8 4 1 5 936

8 to 9 4 1 5 936

9 to 10 47 8 55 945

10 to 11 86 15 101 945

11 to 12 86 15 101 945

12 to 1 86 15 101 945

1 to 2 47 8 55 945

2 to 3 47 8 55 945

3 to 4 43 7 50 946

4 to 5 4 1 5 936

5 to 6 4 1 5 936

6 to 7 4 1 5 936

7 to 8 4 1 5 936

8 to 9 4 1 5 936

9 to 10 0 0

10 to 11 0 0

11 to 12 0 0

Visitor Administrative Travel

Visitor Administrative Travel



Site 3, CO

Alternative 4d Alternative 4d

# vehs / pk hr E- Factor (g/mi)

Snowmobiles Snowcoaches Snowmobiles Snowcoaches Hour Snowmobiles Snowcoaches Tot Veh. Cruise Speed

12 to 1 0 0

1 to 2 0 0

2 to 3 0 0

3 to 4 0 0

4 to 5 0 0

5 to 6 0 0

6 to 7 0 0

0 63 39 5 7 to 8 4 1 5 936

8 to 9 4 1 5 936

9 to 10 8 14 22 863

10 to 11 8 26 34 841

11 to 12 8 26 34 841

12 to 1 8 26 34 841

1 to 2 8 14 22 863

2 to 3 8 14 22 863

3 to 4 4 13 17 841

4 to 5 4 1 5 936

5 to 6 4 1 5 936

6 to 7 4 1 5 936

7 to 8 4 1 5 936

8 to 9 4 1 5 936

9 to 10 0 0

10 to 11 0 0

11 to 12 0 0

Site 3, CO

Alternative 3 Recent Use Average

# vehs / pk hr E- Factor (g/mi)

Snowmobiles Snowcoaches Snowmobiles Snowcoaches Hour Snowmobiles Snowcoaches Tot Veh. Cruise Speed

12 to 1 0 0

1 to 2 0 0

2 to 3 0 0

3 to 4 0 0

4 to 5 0 0

5 to 6 0 0

6 to 7 0 0

0 34 39 5 7 to 8 4 1 5 936

8 to 9 4 1 5 936

9 to 10 8 8 16 886

10 to 11 8 15 23 860

11 to 12 8 15 23 860

12 to 1 8 15 23 860

1 to 2 8 8 16 886

2 to 3 8 8 16 886

3 to 4 4 7 11 863

4 to 5 4 1 5 936

5 to 6 4 1 5 936

6 to 7 4 1 5 936

7 to 8 4 1 5 936

8 to 9 4 1 5 936

9 to 10 0 0

10 to 11 0 0

11 to 12 0 0

Visitor Administrative Travel

Visitor Administrative Travel



Site 3:  Canyon to Fishing Bridge

PM Emissions
Emission Factors and Traveling Speeds 

Snowmobile Current BAT 0.065 0.031 0.490

Snowcoach Current Gas 0.025 0.025 0.063

Current Diesel 0.140 0.105 0.108

Revised May 29 2012 Emission Factors from [YELL_recommended_emission_data_for_modeling_042612.xlsx ]

80/20 gas/diesel snowcoaches for current fleet

CURRENT FLEET SNOWCOACHES Site 3, CO

Alternative 2 Alternative 2

# vehs / pk hr E- Factor (g/mi)

Snowmobiles Snowcoaches Snowmobiles Snowcoaches Hour Snowmobiles Snowcoaches Tot Veh. Cruise Speed

12 to 1 0 0.000

1 to 2 0 0.000

2 to 3 0 0.000

3 to 4 0 0.000

4 to 5 0 0.000

5 to 6 0 0.000

6 to 7 0 0.000

129 22 39 5 7 to 8 4 1 5 0.033

8 to 9 4 1 5 0.033
9 to 10 34 6 40 0.033

10 to 11 59 10 69 0.032

11 to 12 59 10 69 0.032

12 to 1 59 10 69 0.032

1 to 2 34 6 40 0.033

2 to 3 34 6 40 0.033

3 to 4 30 5 35 0.032

4 to 5 4 1 5 0.033

5 to 6 4 1 5 0.033

6 to 7 4 1 5 0.033

7 to 8 4 1 5 0.033

8 to 9 4 1 5 0.033

9 to 10 0 0.000

10 to 11 0 0.000

11 to 12 0 0.000

Site 3, CO

Alternative 4a Alternative 4a

# vehs / pk hr E- Factor (g/mi)

Snowmobiles Snowcoaches Snowmobiles Snowcoaches Hour Snowmobiles Snowcoaches Tot Veh. Cruise Speed

12 to 1 0 0.000

1 to 2 0 0.000

2 to 3 0 0.000

3 to 4 0 0.000

4 to 5 0 0.000

5 to 6 0 0.000

6 to 7 0 0.000

195 17 39 5 7 to 8 4 1 5 0.033

8 to 9 4 1 5 0.033

9 to 10 47 5 52 0.032

10 to 11 86 8 94 0.032

11 to 12 86 8 94 0.032

12 to 1 86 8 94 0.032

1 to 2 47 5 52 0.032

2 to 3 47 5 52 0.032

3 to 4 43 4 47 0.032

4 to 5 4 1 5 0.033

5 to 6 4 1 5 0.033

6 to 7 4 1 5 0.033

7 to 8 4 1 5 0.033

8 to 9 4 1 5 0.033

9 to 10 0 0.000

10 to 11 0 0.000

11 to 12 0 0.000

Visitor Administrative Travel

Visitor Administrative Travel

Snow Equipment

BAT 

Requirements
Low Speed     

(g/veh-mi)

Cruise Speed  

(g/veh-mi)

Idle          

(g/hr)



Site 3, CO

Alternative 4b Alternative 4b

# vehs / pk hr E- Factor (g/mi)

Snowmobiles Snowcoaches Snowmobiles Snowcoaches Hour Snowmobiles Snowcoaches Tot Veh. Cruise Speed

12 to 1 0 0.000

1 to 2 0 0.000

2 to 3 0 0.000

3 to 4 0 0.000

4 to 5 0 0.000

5 to 6 0 0.000

6 to 7 0 0.000

0 31 39 5 7 to 8 4 1 5 0.033

8 to 9 4 1 5 0.033

9 to 10 8 7 15 0.036

10 to 11 8 14 22 0.037

11 to 12 8 14 22 0.037

12 to 1 8 14 22 0.037

1 to 2 8 7 15 0.036

2 to 3 8 7 15 0.036

3 to 4 4 7 11 0.037

4 to 5 4 1 5 0.033

5 to 6 4 1 5 0.033

6 to 7 4 1 5 0.033

7 to 8 4 1 5 0.033

8 to 9 4 1 5 0.033

9 to 10 0 0.000

10 to 11 0 0.000

11 to 12 0 0.000

Site 3, CO

Alternative 4c Alternative 4c

# vehs / pk hr E- Factor (g/mi)

Snowmobiles Snowcoaches Snowmobiles Snowcoaches Hour Snowmobiles Snowcoaches Tot Veh. Cruise Speed

12 to 1 0 0.000

1 to 2 0 0.000

2 to 3 0 0.000

3 to 4 0 0.000

4 to 5 0 0.000

5 to 6 0 0.000

6 to 7 0 0.000

195 34 39 5 7 to 8 4 1 5 0.033

8 to 9 4 1 5 0.033

9 to 10 47 8 55 0.032

10 to 11 86 15 101 0.032

11 to 12 86 15 101 0.032

12 to 1 86 15 101 0.032

1 to 2 47 8 55 0.032

2 to 3 47 8 55 0.032

3 to 4 43 7 50 0.032

4 to 5 4 1 5 0.033

5 to 6 4 1 5 0.033

6 to 7 4 1 5 0.033

7 to 8 4 1 5 0.033

8 to 9 4 1 5 0.033

9 to 10 0 0.000

10 to 11 0 0.000

11 to 12 0 0.000

Visitor Administrative Travel

Visitor Administrative Travel



Site 3, CO

Alternative 4d Alternative 4d

# vehs / pk hr E- Factor (g/mi)

Snowmobiles Snowcoaches Snowmobiles Snowcoaches Hour Snowmobiles Snowcoaches Tot Veh. Cruise Speed

12 to 1 0 0.000

1 to 2 0 0.000

2 to 3 0 0.000

3 to 4 0 0.000

4 to 5 0 0.000

5 to 6 0 0.000

6 to 7 0 0.000

0 63 39 5 7 to 8 4 1 5 0.033

8 to 9 4 1 5 0.033

9 to 10 8 14 22 0.037

10 to 11 8 26 34 0.039

11 to 12 8 26 34 0.039

12 to 1 8 26 34 0.039

1 to 2 8 14 22 0.037

2 to 3 8 14 22 0.037

3 to 4 4 13 17 0.039

4 to 5 4 1 5 0.033

5 to 6 4 1 5 0.033

6 to 7 4 1 5 0.033

7 to 8 4 1 5 0.033

8 to 9 4 1 5 0.033

9 to 10 0 0.000

10 to 11 0 0.000

11 to 12 0 0.000

Site 3, CO

Recent Use Average Recent Use Average

# vehs / pk hr E- Factor (g/mi)

Snowmobiles Snowcoaches Snowmobiles Snowcoaches Hour Snowmobiles Snowcoaches Tot Veh. Cruise Speed

12 to 1 0 0.000

1 to 2 0 0.000

2 to 3 0 0.000

3 to 4 0 0.000

4 to 5 0 0.000

5 to 6 0 0.000

6 to 7 0 0.000

78 11 39 5 7 to 8 4 1 5 0.033

8 to 9 4 1 5 0.033

9 to 10 23 3 26 0.032

10 to 11 39 5 44 0.032

11 to 12 39 5 44 0.032

12 to 1 39 5 44 0.032

1 to 2 23 3 26 0.032

2 to 3 23 3 26 0.032

3 to 4 19 3 22 0.032

4 to 5 4 1 5 0.033

5 to 6 4 1 5 0.033

6 to 7 4 1 5 0.033

7 to 8 4 1 5 0.033

8 to 9 4 1 5 0.033

9 to 10 0 0.000

10 to 11 0 0.000

11 to 12 0 0.000

Visitor Administrative Travel

Visitor Administrative Travel



Site 3:  Canyon to Fishing Bridge

PM Emissions
Emission Factors and Traveling Speeds 

Snowmobile Current BAT 0.065 0.031 0.490

Snowcoach BAT Gas 0.025 0.025 0.062

BAT Diesel 0.020 0.010 0.040

Revised May 29 2012 Emission Factors from [YELL_recommended_emission_data_for_modeling_042612.xlsx ]

70/30 gas/diesel snowcoaches for future BAT fleet

BAT SNOWCOACHES Site 3, CO

Alternative 2 Alternative 2

# vehs / pk hr E- Factor (g/mi)

Snowmobiles Snowcoaches Snowmobiles Snowcoaches Hour Snowmobiles Snowcoaches Tot Veh. Cruise Speed

12 to 1 0 0.000

1 to 2 0 0.000

2 to 3 0 0.000

3 to 4 0 0.000

4 to 5 0 0.000

5 to 6 0 0.000

6 to 7 0 0.000

129 22 39 5 7 to 8 4 1 5 0.029

8 to 9 4 1 5 0.029
9 to 10 34 6 40 0.029

10 to 11 59 10 69 0.029

11 to 12 59 10 69 0.029

12 to 1 59 10 69 0.029

1 to 2 34 6 40 0.029

2 to 3 34 6 40 0.029

3 to 4 30 5 35 0.030

4 to 5 4 1 5 0.029

5 to 6 4 1 5 0.029

6 to 7 4 1 5 0.029

7 to 8 4 1 5 0.029

8 to 9 4 1 5 0.029

9 to 10 0 0.000

10 to 11 0 0.000

11 to 12 0 0.000

Site 3, CO

Alternative 4a Alternative 4a

# vehs / pk hr E- Factor (g/mi)

Snowmobiles Snowcoaches Snowmobiles Snowcoaches Hour Snowmobiles Snowcoaches Tot Veh. Cruise Speed

12 to 1 0 0.000

1 to 2 0 0.000

2 to 3 0 0.000

3 to 4 0 0.000

4 to 5 0 0.000

5 to 6 0 0.000

6 to 7 0 0.000

195 17 39 5 7 to 8 4 1 5 0.029

8 to 9 4 1 5 0.029

9 to 10 47 5 52 0.030

10 to 11 86 8 94 0.030

11 to 12 86 8 94 0.030

12 to 1 86 8 94 0.030

1 to 2 47 5 52 0.030

2 to 3 47 5 52 0.030

3 to 4 43 4 47 0.030

4 to 5 4 1 5 0.029

5 to 6 4 1 5 0.029

6 to 7 4 1 5 0.029

7 to 8 4 1 5 0.029

8 to 9 4 1 5 0.029

9 to 10 0 0.000

10 to 11 0 0.000

11 to 12 0 0.000

Visitor Administrative Travel

Visitor Administrative Travel

Snow Equipment

BAT 

Requirements
Low Speed     

(g/veh-mi)

Cruise Speed  

(g/veh-mi)

Idle          

(g/hr)



Site 3, CO

Alternative 4b Alternative 4b

# vehs / pk hr E- Factor (g/mi)

Snowmobiles Snowcoaches Snowmobiles Snowcoaches Hour Snowmobiles Snowcoaches Tot Veh. Cruise Speed

12 to 1 0 0.000

1 to 2 0 0.000

2 to 3 0 0.000

3 to 4 0 0.000

4 to 5 0 0.000

5 to 6 0 0.000

6 to 7 0 0.000

0 31 39 5 7 to 8 4 1 5 0.029

8 to 9 4 1 5 0.029

9 to 10 8 7 15 0.026

10 to 11 8 14 22 0.024

11 to 12 8 14 22 0.024

12 to 1 8 14 22 0.024

1 to 2 8 7 15 0.026

2 to 3 8 7 15 0.026

3 to 4 4 7 11 0.024

4 to 5 4 1 5 0.029

5 to 6 4 1 5 0.029

6 to 7 4 1 5 0.029

7 to 8 4 1 5 0.029

8 to 9 4 1 5 0.029

9 to 10 0 0.000

10 to 11 0 0.000

11 to 12 0 0.000

Site 3, CO

Alternative 4c Alternative 4c

# vehs / pk hr E- Factor (g/mi)

Snowmobiles Snowcoaches Snowmobiles Snowcoaches Hour Snowmobiles Snowcoaches Tot Veh. Cruise Speed

12 to 1 0 0.000

1 to 2 0 0.000

2 to 3 0 0.000

3 to 4 0 0.000

4 to 5 0 0.000

5 to 6 0 0.000

6 to 7 0 0.000

195 34 39 5 7 to 8 4 1 5 0.029

8 to 9 4 1 5 0.029

9 to 10 47 8 55 0.029

10 to 11 86 15 101 0.029

11 to 12 86 15 101 0.029

12 to 1 86 15 101 0.029

1 to 2 47 8 55 0.029

2 to 3 47 8 55 0.029

3 to 4 43 7 50 0.030

4 to 5 4 1 5 0.029

5 to 6 4 1 5 0.029

6 to 7 4 1 5 0.029

7 to 8 4 1 5 0.029

8 to 9 4 1 5 0.029

9 to 10 0 0.000

10 to 11 0 0.000

11 to 12 0 0.000

Visitor Administrative Travel

Visitor Administrative Travel



Site 3, CO

Alternative 4d Alternative 4d

# vehs / pk hr E- Factor (g/mi)

Snowmobiles Snowcoaches Snowmobiles Snowcoaches Hour Snowmobiles Snowcoaches Tot Veh. Cruise Speed

12 to 1 0 0.000

1 to 2 0 0.000

2 to 3 0 0.000

3 to 4 0 0.000

4 to 5 0 0.000

5 to 6 0 0.000

6 to 7 0 0.000

0 63 39 5 7 to 8 4 1 5 0.029

8 to 9 4 1 5 0.029

9 to 10 8 14 22 0.024

10 to 11 8 26 34 0.023

11 to 12 8 26 34 0.023

12 to 1 8 26 34 0.023

1 to 2 8 14 22 0.024

2 to 3 8 14 22 0.024

3 to 4 4 13 17 0.023

4 to 5 4 1 5 0.029

5 to 6 4 1 5 0.029

6 to 7 4 1 5 0.029

7 to 8 4 1 5 0.029

8 to 9 4 1 5 0.029

9 to 10 0 0.000

10 to 11 0 0.000

11 to 12 0 0.000

Site 3, CO

Alternative 3 Recent Use Average

# vehs / pk hr E- Factor (g/mi)

Snowmobiles Snowcoaches Snowmobiles Snowcoaches Hour Snowmobiles Snowcoaches Tot Veh. Cruise Speed

12 to 1 0 0.000

1 to 2 0 0.000

2 to 3 0 0.000

3 to 4 0 0.000

4 to 5 0 0.000

5 to 6 0 0.000

6 to 7 0 0.000

0 34 39 5 7 to 8 4 1 5 0.029

8 to 9 4 1 5 0.029

9 to 10 8 8 16 0.026

10 to 11 8 15 23 0.024

11 to 12 8 15 23 0.024

12 to 1 8 15 23 0.024

1 to 2 8 8 16 0.026

2 to 3 8 8 16 0.026

3 to 4 4 7 11 0.024

4 to 5 4 1 5 0.029

5 to 6 4 1 5 0.029

6 to 7 4 1 5 0.029

7 to 8 4 1 5 0.029

8 to 9 4 1 5 0.029

9 to 10 0 0.000

10 to 11 0 0.000

11 to 12 0 0.000

Visitor Administrative Travel

Visitor Administrative Travel



EMISSIONS INPUT FOR AERMOD REFINED MODELING

SEIS Site 4:  Old Faithful Staging Area

Old Faithful - CO

CURRENT FLEET SNOWCOACHES Revised May 18 2012

Snowmobile Administrative Gas Snowcoach Diesel Administrative 

Alternative 2 NA 34.54 24.05 1.07 20.80 4.11 2.75 0.03 0.28 27.97

Alternative 4a NA 34.54 24.05 1.07 31.39 4.11 2.11 0.02 0.28 37.92

Alternative 4b NA 34.54 24.05 1.07 0.00 4.11 3.88 0.04 0.28 8.32

Alternative 4c NA 34.54 24.05 1.07 31.39 4.11 4.24 0.05 0.28 40.07

Alternative 4d NA 34.54 24.05 1.07 0.00 4.11 7.76 0.09 0.28 12.24

Recent Ave Use NA 34.54 24.05 1.07 12.57 4.11 1.31 0.01 0.28 18.28

Visitor (All) Administrative Hour Alt.2 Alt.4a Alt.4b Alt.4c Alt.4d Recent

Alternative 2 23.58 4.39 7 to 8 2.80 3.79 0.83 4.01 1.22 1.83

Alternative 4a 33.53 4.39 8 to 9 0.88 0.88 0.88 0.88 0.88 0.88
Alternative 4b 3.93 4.39 9 to 10 3.46 4.45 1.49 4.67 1.88 2.49

Alternative 4c 35.68 4.39 10 to 11 8.39 11.38 2.50 12.02 3.67 5.48

Alternative 4d 7.85 4.39 11 to 12 11.05 15.53 2.21 16.50 3.97 6.69

Recent Ave Use 13.89 4.39 12 to 1 2.80 3.79 0.83 4.01 1.22 1.83

1 to 2 6.33 8.82 1.42 9.36 2.40 3.91

2 to 3 13.41 18.88 2.60 20.06 4.76 8.08

3 to 4 3.24 4.23 1.27 4.45 1.66 2.27

4 to 5 0.66 0.66 0.66 0.66 0.66 0.66

5 to 6 1.62 2.12 0.64 2.22 0.83 1.13

6 to 7 0.44 0.44 0.44 0.44 0.44 0.44

7 to 8 0.44 0.44 0.44 0.44 0.44 0.44

8 to 9 0.44 0.44 0.44 0.44 0.44 0.44

Old Faithful - NOx

CURRENT FLEET SNOWCOACHES

Snowmobile Administrative Gas Snowcoach Diesel Administrative 

Alternative 2 NA 0.11 0.11 2.64 0.0650 0.0128 0.0131 0.0756 0.0090 0.1755

Alternative 4a NA 0.11 0.11 2.64 0.0980 0.0128 0.0101 0.0581 0.0090 0.1880

Alternative 4b NA 0.11 0.11 2.64 0.0000 0.0128 0.0185 0.1068 0.0090 0.1471

Alternative 4c NA 0.11 0.11 2.64 0.0980 0.0128 0.0202 0.1166 0.0090 0.2567

Alternative 4d NA 0.11 0.11 2.64 0.0000 0.0128 0.0370 0.2135 0.0090 0.2722

Recent Ave Use NA 0.11 0.11 2.64 0.0393 0.0128 0.0062 0.0359 0.0090 0.1032

CO Emissions (lb/day)

Total 

Emissions 

(lb/day)

CO Emissions (lb/hr)

Total 

Emissions 

(lb/day)

Snowmobile 

Unit Emissions 

(g/veh-link)Distance (mi)Link

Gas 

Snowcoach 

Unit 

Emissions 

(g/veh-link)

Diesel 

Snowcoach 

Unit 

Emissions 

(g/veh-link)

Link Distance (mi)

Snowmobile 

Unit Emissions 

(g/veh-link)

Gas 

Snowcoach 

Unit 

Emissions 

Diesel 

Snowcoach 

Unit 

Emissions 



Visitor (All) Administrative Hour Alt.2 Alt.4a Alt.4b Alt.4c Alt.4d Recent

Alternative 2 0.1537 0.0218 7 to 8 0.0175 0.0188 0.0147 0.0257 0.0272 0.0103

Alternative 4a 0.1662 0.0218 8 to 9 0.0044 0.0044 0.0044 0.0044 0.0044 0.0044

Alternative 4b 0.1253 0.0218 9 to 10 0.0208 0.0221 0.0180 0.0289 0.0305 0.0136

Alternative 4c 0.2349 0.0218 10 to 11 0.0526 0.0564 0.0441 0.0770 0.0817 0.0310

Alternative 4d 0.2505 0.0218 11 to 12 0.0713 0.0770 0.0586 0.1079 0.1149 0.0388

Recent Ave Use 0.0814 0.0218 12 to 1 0.0175 0.0188 0.0147 0.0257 0.0272 0.0103

1 to 2 0.0406 0.0437 0.0335 0.0609 0.0648 0.0225

2 to 3 0.0867 0.0936 0.0711 0.1314 0.1399 0.0470

3 to 4 0.0197 0.0210 0.0169 0.0278 0.0294 0.0125

4 to 5 0.0033 0.0033 0.0033 0.0033 0.0033 0.0033

5 to 6 0.0099 0.0105 0.0084 0.0139 0.0147 0.0062

6 to 7 0.0022 0.0022 0.0022 0.0022 0.0022 0.0022

7 to 8 0.0022 0.0022 0.0022 0.0022 0.0022 0.0022

8 to 9 0.0022 0.0022 0.0022 0.0022 0.0022 0.0022

Old Faithful - PM

CURRENT FLEET SNOWCOACHES

Snowmobile Administrative Gas Snowcoach Diesel Administrative 

Alternative 2 NA 0.04 0.01 0.01 0.0245 0.0048 0.0006 0.0003 0.0001 0.0303

Alternative 4a NA 0.04 0.01 0.01 0.0370 0.0048 0.0005 0.0002 0.0001 0.0425

Alternative 4b NA 0.04 0.01 0.01 0.0000 0.0048 0.0008 0.0004 0.0001 0.0061

Alternative 4c NA 0.04 0.01 0.01 0.0370 0.0048 0.0009 0.0004 0.0001 0.0432

Alternative 4d NA 0.04 0.01 0.01 0.0000 0.0048 0.0017 0.0007 0.0001 0.0073

Recent Ave Use NA 0.04 0.01 0.01 0.0148 0.0048 0.0003 0.0001 0.0001 0.0201

Visitor (All) Administrative Hour Alt.2 Alt.4a Alt.4b Alt.4c Alt.4d Recent

Alternative 2 0.0253 0.0049 7 to 8 0.0030 0.0043 0.0006 0.0043 0.0007 0.0020

Alternative 4a 0.0376 0.0049 8 to 9 0.0010 0.0010 0.0010 0.0010 0.0010 0.0010

Alternative 4b 0.0012 0.0049 9 to 10 0.0038 0.0050 0.0014 0.0051 0.0015 0.0028

Alternative 4c 0.0383 0.0049 10 to 11 0.0091 0.0128 0.0018 0.0130 0.0022 0.0060

Alternative 4d 0.0024 0.0049 11 to 12 0.0119 0.0174 0.0010 0.0177 0.0016 0.0073

Recent Ave Use 0.0152 0.0049 12 to 1 0.0030 0.0043 0.0006 0.0043 0.0007 0.0020

1 to 2 0.0068 0.0099 0.0008 0.0101 0.0011 0.0043

2 to 3 0.0144 0.0212 0.0012 0.0215 0.0018 0.0089

3 to 4 0.0035 0.0047 0.0011 0.0048 0.0012 0.0025

4 to 5 0.0007 0.0007 0.0007 0.0007 0.0007 0.0007

5 to 6 0.0018 0.0024 0.0006 0.0024 0.0006 0.0013

6 to 7 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

7 to 8 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

8 to 9 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

PM Emissions (lb/day)

NOx Emissions (lb/day)

Diesel 

Snowcoach 

Unit 

Emissions 

NOx Emissions (lb/hr)

PM Emissions (lb/hr)

Link Distance (mi)

Snowmobile 

Unit Emissions 

(g/veh-link)

Gas 

Snowcoach 

Unit 

Emissions 

Total 

Emissions 

(lb/day)



EMISSIONS INPUT FOR AERMOD REFINED MODELING

SEIS Site 4:  Old Faithful Staging Area

Old Faithful - CO

BAT SNOWCOACHES Revised May 25 2012

Snowmobile Administrative Gas Snowcoach Diesel Administrative 

Alternative 2 NA 34.54 2.53 0.56 20.80 4.11 0.25 0.02 0.03 25.21

Alternative 3 NA 34.54 2.53 0.56 0.00 4.11 0.39 0.04 0.03 4.56

Alternative 4a NA 34.54 2.53 0.56 31.39 4.11 0.19 0.02 0.03 35.74

Alternative 4b NA 34.54 2.53 0.56 0.00 4.11 0.36 0.03 0.03 4.53

Alternative 4c NA 34.54 2.53 0.56 31.39 4.11 0.39 0.04 0.03 35.96

Alternative 4d NA 34.54 2.53 0.56 0.00 4.11 0.72 0.07 0.03 4.92

Visitor (All) Administrative Hour Alt.2 Alt.3 Alt.4a Alt.4b Alt.4c Alt.4d

Alternative 2 21.07 4.14 7 to 8 2.52 0.46 3.57 0.45 3.60 0.49

Alternative 3 0.43 4.14 8 to 9 0.83 0.83 0.83 0.83 0.83 0.83
Alternative 4a 31.60 4.14 9 to 10 3.14 1.08 4.19 1.07 4.22 1.11

Alternative 4b 0.39 4.14 10 to 11 7.56 1.37 10.72 1.36 10.79 1.48

Alternative 4c 31.82 4.14 11 to 12 9.90 0.61 14.64 0.59 14.73 0.77

Alternative 4d 0.78 4.14 12 to 1 2.52 0.46 3.57 0.45 3.60 0.49

1 to 2 5.68 0.52 8.31 0.51 8.37 0.61

2 to 3 12.00 0.65 17.80 0.63 17.91 0.84

3 to 4 2.93 0.87 3.99 0.87 4.01 0.91

4 to 5 0.62 0.62 0.62 0.62 0.62 0.62

5 to 6 1.47 0.44 1.99 0.43 2.00 0.45

6 to 7 0.41 0.41 0.41 0.41 0.41 0.41

7 to 8 0.41 0.41 0.41 0.41 0.41 0.41

8 to 9 0.41 0.41 0.41 0.41 0.41 0.41

Old Faithful - NOx

BAT SNOWCOACHES

Snowmobile Administrative Gas Snowcoach Diesel Administrative 

Alternative 2 NA 0.11 0.11 1.11 0.0650 0.0128 0.0108 0.0474 0.0059 0.1419

Alternative 3 NA 0.11 0.11 1.11 0.0000 0.0128 0.0167 0.0731 0.0059 0.1085

Alternative 4a NA 0.11 0.11 1.11 0.0980 0.0128 0.0083 0.0364 0.0059 0.1615

Alternative 4b NA 0.11 0.11 1.11 0.0000 0.0128 0.0153 0.0670 0.0059 0.1009

Alternative 4c NA 0.11 0.11 1.11 0.0980 0.0128 0.0167 0.0731 0.0059 0.2066

Alternative 4d NA 0.11 0.11 1.11 0.0000 0.0128 0.0305 0.1339 0.0059 0.1831

Link Distance (mi)

Snowmobile 

Unit Emissions 

(g/veh-link)

Gas 

Snowcoach 

Unit 

Emissions 

Diesel 

Snowcoach 

Unit 

Emissions 

Total 

Emissions 

(lb/day)

CO Emissions (lb/day) CO Emissions (lb/hr)

Link Distance (mi)

Snowmobile 

Unit Emissions 

(g/veh-link)

Gas 

Snowcoach 

Unit 

Emissions 

(g/veh-link)

Diesel 

Snowcoach 

Unit 

Emissions 

(g/veh-link)

Total 

Emissions 

(lb/day)



Visitor (All) Administrative Hour Alt.2 Alt.3 Alt.4a Alt.4b Alt.4c Alt.4d

Alternative 2 0.1232 0.0187 7 to 8 0.0142 0.0109 0.0162 0.0101 0.0207 0.0183

Alternative 3 0.0898 0.0187 8 to 9 0.0037 0.0037 0.0037 0.0037 0.0037 0.0037

Alternative 4a 0.1428 0.0187 9 to 10 0.0170 0.0137 0.0190 0.0129 0.0235 0.0211

Alternative 4b 0.0822 0.0187 10 to 11 0.0426 0.0326 0.0485 0.0303 0.0620 0.0549

Alternative 4c 0.1879 0.0187 11 to 12 0.0573 0.0423 0.0661 0.0389 0.0864 0.0758

Alternative 4d 0.1644 0.0187 12 to 1 0.0142 0.0109 0.0162 0.0101 0.0207 0.0183

1 to 2 0.0327 0.0243 0.0376 0.0224 0.0488 0.0430

2 to 3 0.0696 0.0513 0.0804 0.0471 0.1052 0.0923

3 to 4 0.0161 0.0127 0.0180 0.0120 0.0225 0.0202

4 to 5 0.0028 0.0028 0.0028 0.0028 0.0028 0.0028

5 to 6 0.0080 0.0064 0.0090 0.0060 0.0113 0.0101

6 to 7 0.0019 0.0019 0.0019 0.0019 0.0019 0.0019

7 to 8 0.0019 0.0019 0.0019 0.0019 0.0019 0.0019

8 to 9 0.0019 0.0019 0.0019 0.0019 0.0019 0.0019

Old Faithful - PM

BAT SNOWCOACHES

Snowmobile Administrative Gas Snowcoach Diesel Administrative 

Alternative 2 NA 0.04 0.01 0.00 0.0245 0.0048 0.0005 0.0001 0.0001 0.0300

Alternative 3 NA 0.04 0.01 0.00 0.0000 0.0048 0.0008 0.0002 0.0001 0.0059

Alternative 4a NA 0.04 0.01 0.00 0.0370 0.0048 0.0004 0.0001 0.0001 0.0424

Alternative 4b NA 0.04 0.01 0.00 0.0000 0.0048 0.0007 0.0002 0.0001 0.0058

Alternative 4c NA 0.04 0.01 0.00 0.0370 0.0048 0.0008 0.0002 0.0000 0.0428

Alternative 4d NA 0.04 0.01 0.00 0.0000 0.0048 0.0015 0.0004 0.0001 0.0068

Visitor (All) Administrative Hour Alt.2 Alt.3 Alt.4a Alt.4b Alt.4c Alt.4d

Alternative 2 0.0251 0.0049 7 to 8 0.0030 0.0006 0.0042 0.0006 0.0043 0.0007

Alternative 3 0.0010 0.0049 8 to 9 0.0010 0.0010 0.0010 0.0010 0.0010 0.0010

Alternative 4a 0.0375 0.0049 9 to 10 0.0037 0.0013 0.0050 0.0013 0.0050 0.0014

Alternative 4b 0.0009 0.0049 10 to 11 0.0090 0.0018 0.0127 0.0017 0.0129 0.0020

Alternative 4c 0.0380 0.0049 11 to 12 0.0118 0.0009 0.0173 0.0009 0.0176 0.0013

Alternative 4d 0.0019 0.0049 12 to 1 0.0030 0.0006 0.0042 0.0006 0.0043 0.0007

1 to 2 0.0068 0.0007 0.0099 0.0007 0.0100 0.0010

2 to 3 0.0143 0.0010 0.0211 0.0010 0.0214 0.0015

3 to 4 0.0035 0.0011 0.0047 0.0011 0.0048 0.0012

4 to 5 0.0007 0.0007 0.0007 0.0007 0.0007 0.0007

5 to 6 0.0017 0.0005 0.0024 0.0005 0.0024 0.0006

6 to 7 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

7 to 8 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

8 to 9 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Link Distance (mi)

Snowmobile 

Unit Emissions 

(g/veh-link)

Gas 

Snowcoach 

Unit 

Emissions 

Diesel 

Snowcoach 

Unit 

Emissions 

NOx Emissions (lb/day) NOx Emissions (lb/hr)

PM Emissions (lb/day) PM Emissions (lb/hr)

Total 

Emissions 

(lb/day)



Summary of Daily Snowmobile and Snowcoach Use Numbers from Yellowstone SEIS 2012 Travel Factors Spreadsheet

SEIS revised  Travel Factors MAY 9 2012

Snowmobiles

West Entrance 162 162 0 245 245 0 0 245 245 0 0 98 20

Mammoth to Norris 33.59 33.59 0 50.65 50.65 0 0 50.65 50.65 0 0 20.3 52

West Entrance to Madison 301.6 301.6 0 456.1 456.1 0 0 456.1 456.1 0 0 182.45 51

Madison to Norris 129.42 129.42 0 195.85 195.85 0 0 195.85 195.85 0 0 78.52 42

Norris to Canyon Village 91.63 91.63 0 138.7 138.7 0 0 138.7 138.7 0 0 55.58 23

Canyon Village to Fishing Bridge 129.03 129.03 0 194.8 194.8 0 0 194.8 194.8 0 0 77.78 39

Fishing Bridge to East Entrance 13.51 13.51 0 20.34 20.34 0 0 20.34 20.34 0 0 7.82 15

Fishing Bridge to West Thumb 82.64 82.64 0 124.7 124.7 0 0 124.7 124.7 0 0 49.96 49

Madison to Old Faithful 314.18 314.18 0 474.85 474.85 0 0 474.85 474.85 0 0 190.13 60

Old Faithful to West Thumb 232.44 232.44 0 350.25 350.25 0 0 350.25 350.25 0 0 140.21 48

West Thumb to Flagg Ranch 242.1 242.1 0 364.15 364.15 0 0 364.15 364.15 0 0 145.65 29

Old Faithful 273.31 273.31 0 412.55 412.55 0 0 412.55 412.55 0 0 165.17 54

Snowcoaches

West Entrance 40 40 62 31 31 56 56 62 62 113 113 19 2

Mammoth to Norris 25.58 25.58 37.6 19.7 19.7 35.47 35.47 37.6 37.6 70.99 70.99 11.84 5.5

West Entrance to Madison 83.37 83.37 128.87 64.27 64.27 116.91 116.91 128.87 128.87 235.14 235.14 39.57 5.5

Madison to Norris 40.82 40.82 61.92 31.53 31.53 56.98 56.98 61.92 61.92 114.49 114.49 19.19 4.5

Norris to Canyon Village 26.32 26.32 40.16 20.33 20.33 36.79 36.79 40.16 40.16 73.96 73.96 12.41 2.6

Canyon Village to Fishing Bridge 22.12 22.12 34.16 17.23 17.23 31.19 31.19 34.16 34.16 62.66 62.66 10.51 5.4

Fishing Bridge to East Entrance 1.36 1.36 2.12 1.07 1.07 1.93 1.93 2.12 2.12 3.88 3.88 0.65 1.9

Fishing Bridge to West Thumb 7.36 7.36 11.68 5.82 5.82 10.6 10.6 11.68 11.68 21.22 21.22 3.56 6.6

Madison to Old Faithful 85.57 85.57 131.37 65.96 65.96 120.09 120.09 131.37 131.37 240.99 240.99 40.5 7.1

Old Faithful to West Thumb 44.25 44.25 68.89 33.82 33.82 63.27 63.27 68.89 68.89 125.51 125.51 21.18 6

West Thumb to Flagg Ranch 35.57 35.57 55.77 27.32 27.32 51.31 51.31 55.77 55.77 101.49 101.49 17.12 3.1

Old Faithful 64.91 64.91 100.13 49.89 49.89 91.68 91.68 100.13 100.13 183.25 183.25 30.84 6.55

Note:  West Entrance numbers are based on total daily admission--no factors applied.
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Hourly distributions of Visitor OSVs for AQ Modeling

West Entrance West to Madison Canyon to Fishing Bridge Old Faithful

Hour Entries % Exits % East Bound % West Bound % South Bound % North Bound % Arrive % Depart %

7 to 8 10% 10% 0% 10% 0% 0% 0% 10%

8 to 9 20% 0% 10% 0% 0% 0% 0% 0%

9 to 10 30% 0% 20% 0% 10% 10% 10% 0%

10 to 11 20% 0% 30% 0% 20% 20% 30% 0%

11 to 12 5% 0% 20% 5% 20% 20% 40% 5%

12 to 1 5% 5% 5% 5% 20% 20% 5% 5%

1 to 2 5% 5% 5% 20% 10% 10% 5% 20%

2 to 3 0% 20% 5% 20% 10% 10% 5% 50%

3 to 4 0% 20% 0% 30% 10% 10% 0% 10%

4 to 5 5% 30% 5% 10% 0% 0% 0% 0%

5 to 6 0% 10% 0% 0% 0% 0% 5% 0%

6 to 7 0% 0% 0% 0% 0% 0% 0% 0%

7 to 8 0% 0% 0% 0% 0% 0% 0% 0%

8 to 9 0% 0% 0% 0% 0% 0% 0% 0%

Totals 100% 100% 100% 100% 100% 100% 100% 100%



Hourly distributions of Administrative Travel OSVs for AQ Modeling

West Entrance West to Madison Canyon to Fishing Bridge Old Faithful

Hour Entries % Exits % East Bound % West Bound % South Bound % North Bound % Arrive % Depart %

7 to 8 5% 5% 5% 5% 5% 5% 5% 5%

8 to 9 20% 5% 20% 5% 5% 5% 10% 10%

9 to 10 15% 5% 15% 5% 10% 10% 10% 15%

10 to 11 10% 5% 10% 5% 10% 10% 20% 10%

11 to 12 5% 5% 5% 5% 10% 10% 5% 5%

12 to 1 5% 5% 5% 5% 10% 10% 5% 5%

1 to 2 5% 5% 5% 5% 10% 10% 5% 5%

2 to 3 5% 5% 5% 5% 10% 10% 5% 5%

3 to 4 5% 15% 5% 15% 5% 5% 10% 10%

4 to 5 5% 20% 5% 20% 5% 5% 5% 10%

5 to 6 5% 10% 5% 10% 5% 5% 5% 5%

6 to 7 5% 5% 5% 5% 5% 5% 5% 5%

7 to 8 5% 5% 5% 5% 5% 5% 5% 5%

8 to 9 5% 5% 5% 5% 5% 5% 5% 5%

Totals 100% 100% 100% 100% 100% 100% 100% 100%


