


































Air Emissions Calculations Summary FESSR Construction Phase Emissions, Sunrise Powerlink  

Assumed Tier 3 offroad engines percentage mix: 60%
Offroad Tiers 2‐3 emission factors (EFs) are applied to NOx, PM, and CO. Load factors (LFs) are used in conjunction with Tiers 2‐3 EFs. 
2010 SCAB EFs (OFFROAD2007 model) are applied to CO2, ROG, SOX. LFs already incorporated in OFFROAD model.
Onroad model (EMFAC) assumes 1990‐2011 composite fleet across light, medium, and heavy duty vehicle classes.
Helicopter emissions are calculated using EDMS 5.1 and CCAR reccomended emission factors.
Onroad/offroad equipment mix and schedules, including helicopter classes and usage,as provided by construction contractor (Sargent & Lundy LLC)
CO2e is calculated using Global Warming Potential Factors listed in the Climate Registry's General Reporting Protocol: CO2=1, CH4=21, N2O=310

NOX ROG PM10 CO SOX CO2
(tpy) (tpy) (tpy) (tpy) (tpy) (tpy)

Offroad Vehicles and Equipment 23.1 3.3 1.0 16.5 0.0 3,584.8

Onroad Vehicles 4.2 0.7 0.2 5.7 0.0 1,148.7

Helicopters 2.6 1.5 0.8 2.6 0.5 1,320.5

Fugitive Dust ‐‐‐ ‐‐‐ 49.9 ‐‐‐ ‐‐‐ ‐‐‐

Total for Imperial County * 29.9 5.5 51.9 24.8 0.6 6,054.0

Offroad Vehicles and Equipment 69.4 9.8 3.0 49.5 0.1 10,754.5

Onroad Vehicles 12.6 2.0 0.6 17.2 0.0 3,446.0

Helicopters 7.8 4.5 2.4 7.8 1.6 3,961.6

Fugitive Dust ‐‐‐ ‐‐‐ 149.8 ‐‐‐ ‐‐‐ ‐‐‐

Total for San Diego County ** 89.8 16.4 155.8 74.5 1.8 18,162.1

* Basis: 0.25 of Total Proposed Project divided over two years.
** Basis: 0.75 of Total Proposed Project divided over two years.

NOX ROG PM10 CO SOX CO2
(ton) (ton) (ton) (ton) (ton) (ton)

185.0 26.2 8.1 132.0 0.3 28,678.6

33.6 5.3 1.6 45.8 0.1 9,189.4

20.8 12.1 6.4 20.8 4.3 10564.2

399.4

239.4 43.6 415.5 198.6 4.7 48,432.2

Helicopters

Fugitive Dust

Total Emissions for Project Duration 

Annual Emissions of Proposed Project
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Overall Emissions of FESSR, Sunrise Powerlink
Offroad Vehicles and Equipment with Tier 3

Onroad Vehicles
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Offroad Emissions Calculation ‐ Using SCAB Emission Factors Offroad Equipment Project Total
2010 SCAB emission factors (EFs) corresponding to OFFROAD2007 model are applied to CO2, ROG, and SOX. g/gal fuel ROG SOX CO2
Tier 2 and 3  EFs are applied to NOx, PM, and CO. Calculation details are provided in Offroad Tier 2 and Offroad Tier 3 worksheets. 0.26 (tons) (tons) (tons)
Load factors are used in conjunction with Tier 2and 3 EFs.   0.58 26.23 0.30 28,678.61   
N2O emissions are from Table 13.6 in the Climate Action Registry's General Reporting Protocol 0.44827586

Segments 8A / 8B / 8C / 8D / 8E / 9A
18 months

Total Hours 
of 

Utilization
2010 SCAB

ROG
2010 SCAB

SOX
2010 SCAB

CO2
2010 SCAB

ROG
2010 SCAB

SOX
2010 SCAB

CO2

41,936 (lbs/hr) (lbs/hr) (lbs/hr) (tons) (tons) (tons)
10,000 lb Rough Terrain Fork Lift Rough Terrain Forklift 200 2 468 5 4680 500 0.2097 0.0025 256.5709 0.4907 0.0059 600.3760
Road Grader Grader 350 2 234 8 3744 500 0.2149 0.0023 229.4843 0.4024 0.0042 429.5946
Track Type Dozer Grader 350 1 70 8 560 500 0.2149 0.0023 229.4843 0.0602 0.0006 64.2556
Drum Type Compactor Paving Equipment 250 1 70 6 420 250 0.1506 0.0014 122.2913 0.0316 0.0003 25.6812
Excavator Excavator 300 1 70 8 560 500 0.1984 0.0023 233.7354 0.0555 0.0006 65.4459
Backhoe Tractor/loader/backhoe 350 1 468 8 3744 500 0.2630 0.0039 344.8534 0.4923 0.0073 645.5656
Backhoe Tractor/loader/backhoe 200 2 140 8 2240 250 0.1418 0.0019 171.7370 0.1588 0.0022 192.3454
Pressure Diggers Bore/Drill Rigs 500 2 140 8 2240 500 0.1488 0.0031 311.3087 0.1667 0.0034 348.6657
Rock Drill Bore/Drill Rig 200 2 140 6 1680 250 0.0957 0.0021 188.1019 0.0803 0.0018 158.0056
10,000 lb Rough Terrain Fork Lift Rough Terrain Forklift 200 2 140 6 1680 250 0.1523 0.0019 170.7965 0.1280 0.0016 143.4691
80 Ton Rough Terrain Cranes Off‐highway Truck 400 2 140 6 1680 500 0.2492 0.0027 272.3339 0.2094 0.0022 228.7605
10,000 lb Rough Terrain Fork Lift Rough Terrain Forklift 200 2 140 5 1400 250 0.1523 0.0019 170.7965 0.1066 0.0013 119.5576
Compressor Truck Off highway Truck 350 2 140 8 2240 500 0 2492 0 0027 272 3339 0 2791 0 0030 305 0140

Activity
Schedule 
Estimate 
(Days)

Duration of 
Use

(Hours/ 
Day)

Primary Equipment Description Offroad Equip Category  HP Estimate
Primary
Equip

Quantity

m GRP, Table 1

HP Used for 
OFFROAD

Compressor Truck Off‐highway Truck 350 2 140 8 2240 500 0.2492 0.0027 272.3339 0.2791 0.0030 305.0140
Compressor Truck Off‐highway Truck 350 2 140 8 2240 500 0.2492 0.0027 272.3339 0.2791 0.0030 305.0140
180 Ton Rough Terrain Crane Off‐highway Truck 500 2 140 8 2240 500 0.2492 0.0027 272.3339 0.2791 0.0030 305.0140
Sleeving Rigs Bore/Drill Rigs 350 2 152 4 1216 500 0.1488 0.0031 311.3087 0.0905 0.0019 189.2757
Hydralic Pump Motor Pumps 10 2 10 5 100 15 0.0148 0.0001 7.4238 0.0007 0.0000 0.3712
580 Case Backhoe Tractor/loader/backhoe 120 1 152 2 304 120 0.0910 0.0006 51.7280 0.0138 0.0001 7.8627
Spacing Carts Other Gen Indust Equipment 10 4 152 4 2432 15 0.0066 0.0001 6.3955 0.0081 0.0001 7.7769
3 Drum Strawline Pullers Other Gen Indust Equipment 300 2 152 6 1824 500 0.2500 0.0026 265.4117 0.2280 0.0024 242.0555
60lk Puller Other Gen Indust Equipment 525 1 152 3 456 500 0.2500 0.0026 265.4117 0.0570 0.0006 60.5139
Triple Conductor Tensioner Other Gen Indust Equipment 350 1 152 2 304 500 0.2500 0.0026 265.4117 0.0380 0.0004 40.3426
Sag Cat w2 winches Grader 350 2 152 2 608 500 0.2149 0.0023 229.4843 0.0653 0.0007 69.7632
D8 Cats Grader 300 4 152 1 608 500 0.2149 0.0023 229.4843 0.0653 0.0007 69.7632
Backhoe Tractor/loader/backhoe 350 2 76 8 1216 500 0.2630 0.0039 344.8534 0.1599 0.0024 209.6709
Track Type Dozer Grader 350 1 76 8 608 500 0.2149 0.0023 229.4843 0.0653 0.0007 69.7632
Drum Type Compactor Paving Equipment 250 1 76 6 456 250 0.1506 0.0014 122.2913 0.0343 0.0003 27.8824
Excavator Excavator 300 1 76 6 456 500 0.1984 0.0023 233.7354 0.0452 0.0005 53.2917
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Offroad Emissions Calculation ‐ Using SCAB Emission Factors Offroad Equipment Project Total
2010 SCAB emission factors (EFs) corresponding to OFFROAD2007 model are applied to CO2, ROG, and SOX. g/gal fuel ROG SOX CO2
Tier 2 and 3  EFs are applied to NOx, PM, and CO. Calculation details are provided in Offroad Tier 2 and Offroad Tier 3 worksheets. 0.26 (tons) (tons) (tons)
Load factors are used in conjunction with Tier 2and 3 EFs.   0.58 26.23 0.30 28,678.61   
N2O emissions are from Table 13.6 in the Climate Action Registry's General Reporting Protocol 0.44827586

m GRP, Table 1

Segments 9B / 9C
18 months

Total Hours 
of 

Utilization

2010 SCAB
ROG

2010 SCAB
SOX

2010 SCAB
CO2

2010 SCAB
ROG

2010 SCAB
SOX

2010 SCAB
CO2

33,322 (lbs/hr) (lbs/hr) (lbs/hr) (tons) (tons) (tons)
10,000 lb Rough Terrain Fork Lift Rough Terrain Forklift 200 2 468 5 4680 250 0.1523 0.0019 170.7965 0.3565 0.0045 399.6638
Road Grader Grader 350 2 108 8 1728 500 0.2149 0.0023 229.4843 0.1857 0.0019 198.2744
Track Type Dozer Grader 350 1 57 8 456 500 0.2149 0.0023 229.4843 0.0490 0.0005 52.3224
Drum Type Compactor Paving Equipment 250 1 57 6 342 250 0.1506 0.0014 122.2913 0.0258 0.0002 20.9118
Excavator Excavator 300 1 57 8 456 500 0.1984 0.0023 233.7354 0.0452 0.0005 53.2917
Backhoe Tractor/loader/backhoe 350 1 468 8 3744 500 0.2630 0.0039 344.8534 0.4923 0.0073 645.5656
Backhoe Tractor/loader/backhoe 200 2 114 8 1824 250 0.1418 0.0019 171.7370 0.1293 0.0018 156.6241
Pressure Diggers Bore/Drill Rigs 500 2 114 8 1824 500 0.1488 0.0031 311.3087 0.1357 0.0028 283.9135
Rock Drill Bore/Drill Rigs 200 2 114 6 1368 250 0.0957 0.0021 188.1019 0.0654 0.0014 128.6617
10,000 lb Rough Terrain Fork Lift Rough Terrain Forklift 200 2 114 6 1368 250 0.1523 0.0019 170.7965 0.1042 0.0013 116.8248
80 Ton Rough Terrain Cranes Off‐highway Truck 400 2 114 6 1368 500 0.2492 0.0027 272.3339 0.1705 0.0018 186.2764
10,000 lb Rough Terrain Fork Lift Rough Terrain Forklift 200 2 114 5 1140 250 0.1523 0.0019 170.7965 0.0868 0.0011 97.3540
Compressor Truck Off‐highway Truck 350 2 114 8 1824 500 0.2492 0.0027 272.3339 0.2273 0.0024 248.3685
Compressor Truck Off‐highway Truck 350 2 114 8 1824 500 0.2492 0.0027 272.3339 0.2273 0.0024 248.3685
180 Ton Rough Terrain Crane Off highway Truck 500 2 114 8 1824 500 0 2492 0 0027 272 3339 0 2273 0 0024 248 3685

Primary Equipment Description Offroad Equip Category  HP Estimate
Primary
Equip

Quantity

Activity
Schedule 
Estimate 
(Days)

Duration of 
Use

(Hours/ 
Day)

HP Used for 
OFFROAD

180 Ton Rough Terrain Crane Off‐highway Truck 500 2 114 8 1824 500 0.2492 0.0027 272.3339 0.2273 0.0024 248.3685
Sleeving Rigs Bore/Drill Rigs 350 2 108 4 864 500 0.1488 0.0031 311.3087 0.0643 0.0013 134.4853
Hydralic Pump Motor Pumps 10 2 10 5 100 15 0.0148 0.0001 7.4238 0.0007 0.0000 0.3712
580 Case Backhoe Tractor/loader/backhoe 120 1 108 2 216 120 0.0910 0.0006 51.7280 0.0098 0.0001 5.5866
Spacing Carts Other Gen Indust Equipment 10 4 108 4 1728 15 0.0066 0.0001 6.3955 0.0057 0.0001 5.5257
3 Drum Strawline Pullers Other Gen Indust Equipment 300 2 108 6 1296 500 0.2500 0.0026 265.4117 0.1620 0.0017 171.9868
60lk Puller Other Gen Indust Equipment 525 1 108 3 324 500 0.2500 0.0026 265.4117 0.0405 0.0004 42.9967
Triple Conductor Tensioner Other Gen Indust Equipment 350 1 108 2 216 500 0.2500 0.0026 265.4117 0.0270 0.0003 28.6645
Sag Cat w2 winches Grader 350 2 108 2 432 500 0.2149 0.0023 229.4843 0.0464 0.0005 49.5686
D8 Cats Grader 300 4 108 1 432 500 0.2149 0.0023 229.4843 0.0464 0.0005 49.5686
Backhoe Tractor/loader/backhoe 350 2 54 8 864 500 0.2630 0.0039 344.8534 0.1136 0.0017 148.9767
Track Type Dozer Grader 350 1 54 8 432 500 0.2149 0.0023 229.4843 0.0464 0.0005 49.5686
Drum Type Compactor Paving Equipment 250 1 54 6 324 250 0.1506 0.0014 122.2913 0.0244 0.0002 19.8112
Excavator Excavator 300 1 54 6 324 500 0.1984 0.0023 233.7354 0.0321 0.0004 37.8651
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Offroad Emissions Calculation ‐ Using SCAB Emission Factors Offroad Equipment Project Total
2010 SCAB emission factors (EFs) corresponding to OFFROAD2007 model are applied to CO2, ROG, and SOX. g/gal fuel ROG SOX CO2
Tier 2 and 3  EFs are applied to NOx, PM, and CO. Calculation details are provided in Offroad Tier 2 and Offroad Tier 3 worksheets. 0.26 (tons) (tons) (tons)
Load factors are used in conjunction with Tier 2and 3 EFs.   0.58 26.23 0.30 28,678.61   
N2O emissions are from Table 13.6 in the Climate Action Registry's General Reporting Protocol 0.44827586

m GRP, Table 1

Segments 10A / 10B
18 months

Total Hours 
of 

Utilization

2010 SCAB
ROG

2010 SCAB
SOX

2010 SCAB
CO2

2010 SCAB
ROG

2010 SCAB
SOX

2010 SCAB
CO2

29,794 (lbs/hr) (lbs/hr) (lbs/hr) (tons) (tons) (tons)
10,000 lb Rough Terrain Fork Lift Rough Terrain Forklift 200 2 468 5 4680 250 0.1523 0.0019 170.7965 0.3565 0.0045 399.6638
Road Grader Grader 350 2 108 8 1728 500 0.2149 0.0023 229.4843 0.1857 0.0019 198.2744
Track Type Dozer Grader 350 1 57 8 456 500 0.2149 0.0023 229.4843 0.0490 0.0005 52.3224
Drum Type Compactor Paving Equipment 250 1 57 6 342 250 0.1506 0.0014 122.2913 0.0258 0.0002 20.9118
Excavator Excavator 300 1 57 8 456 500 0.1984 0.0023 233.7354 0.0452 0.0005 53.2917
Backhoe Tractor/loader/backhoe 350 1 468 8 3744 500 0.2630 0.0039 344.8534 0.4923 0.0073 645.5656
Backhoe Tractor/loader/backhoe 200 2 86 8 1376 250 0.1418 0.0019 171.7370 0.0976 0.0013 118.1550
Pressure Diggers Bore/Drill Rigs 500 2 86 8 1376 500 0.1488 0.0031 311.3087 0.1024 0.0021 214.1804
Rock Drill Bore/Drill Rigs 200 2 86 6 1032 250 0.0957 0.0021 188.1019 0.0494 0.0011 97.0606
10,000 lb Rough Terrain Fork Lift Rough Terrain Forklift 200 2 86 6 1032 250 0.1523 0.0019 170.7965 0.0786 0.0010 88.1310
80 Ton Rough Terrain Cranes Off‐highway Truck 400 2 86 6 1032 500 0.2492 0.0027 272.3339 0.1286 0.0014 140.5243
10,000 lb Rough Terrain Fork Lift Rough Terrain Forklift 200 2 86 5 860 250 0.1523 0.0019 170.7965 0.0655 0.0008 73.4425
Compressor Truck Off‐highway Truck 350 2 86 8 1376 500 0.2492 0.0027 272.3339 0.1715 0.0018 187.3657
Compressor Truck Off‐highway Truck 350 2 86 8 1376 500 0.2492 0.0027 272.3339 0.1715 0.0018 187.3657

Primary Equipment Description Offroad Equip Category  HP Estimate
Primary
Equip

Quantity

Activity
Schedule 
Estimate 
(Days)

Duration of 
Use

(Hours/ 
Day)

HP Used for 
OFFROAD

g y
180 Ton Rough Terrain Crane Off‐highway Truck 500 2 86 8 1376 500 0.2492 0.0027 272.3339 0.1715 0.0018 187.3657
Sleeving Rigs Bore/Drill Rigs 350 2 108 4 864 500 0.1488 0.0031 311.3087 0.0643 0.0013 134.4853
Hydralic Pump Motor Pumps 10 2 10 5 100 15 0.0148 0.0001 7.4238 0.0007 0.0000 0.3712
580 Case Backhoe Tractor/loader/backhoe 120 1 108 2 216 250 0.1418 0.0019 171.7370 0.0153 0.0002 18.5476
Spacing Carts Other Gen Indust Equipment 10 4 108 4 1728 15 0.0066 0.0001 6.3955 0.0057 0.0001 5.5257
3 Drum Strawline Pullers Other Gen Indust Equipment 300 2 108 6 1296 500 0.2500 0.0026 265.4117 0.1620 0.0017 171.9868
60lk Puller Other Gen Indust Equipment 525 1 108 3 324 500 0.2500 0.0026 265.4117 0.0405 0.0004 42.9967
Triple Conductor Tensioner Other Gen Indust Equipment 350 1 108 2 216 500 0.2500 0.0026 265.4117 0.0270 0.0003 28.6645
Sag Cat w2 winches Grader 350 2 108 2 432 500 0.2149 0.0023 229.4843 0.0464 0.0005 49.5686
D8 Cats Grader 300 4 108 1 432 500 0.2149 0.0023 229.4843 0.0464 0.0005 49.5686
Backhoe Tractor/loader/backhoe 350 2 54 8 864 500 0.2630 0.0039 344.8534 0.1136 0.0017 148.9767
Track Type Dozer Grader 350 1 54 8 432 500 0.2149 0.0023 229.4843 0.0464 0.0005 49.5686
Drum Type Compactor Paving Equipment 250 1 54 6 324 250 0.1506 0.0014 122.2913 0.0244 0.0002 19.8112
Excavator Excavator 300 1 54 6 324 500 0.1984 0.0023 233.7354 0.0321 0.0004 37.8651
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Offroad Emissions Calculation ‐ Using SCAB Emission Factors Offroad Equipment Project Total
2010 SCAB emission factors (EFs) corresponding to OFFROAD2007 model are applied to CO2, ROG, and SOX. g/gal fuel ROG SOX CO2
Tier 2 and 3  EFs are applied to NOx, PM, and CO. Calculation details are provided in Offroad Tier 2 and Offroad Tier 3 worksheets. 0.26 (tons) (tons) (tons)
Load factors are used in conjunction with Tier 2and 3 EFs.   0.58 26.23 0.30 28,678.61   
N2O emissions are from Table 13.6 in the Climate Action Registry's General Reporting Protocol 0.44827586

m GRP, Table 1

Segments 7 / 5 / 4A

18 months

Total Hours 
of 

Utilization
2010 SCAB

ROG
2010 SCAB

SOX
2010 SCAB

CO2
2010 SCAB

ROG
2010 SCAB

SOX
2010 SCAB

CO2
32,638 (lbs/hr) (lbs/hr) (lbs/hr) (tons) (tons) (tons)

10,000 lb Rough Terrain Fork Lift Rough Terrain Forklift 200 2 468 5 4680 250 0.1523 0.0019 170.7965 0.3565 0.0045 399.6638
Road Grader Grader 350 1 234 8 1872 500 0.2149 0.0023 229.4843 0.2012 0.0021 214.7973
Track Type Dozer Grader 350 1 55 8 440 500 0.2149 0.0023 229.4843 0.0473 0.0005 50.4865
Drum Type Compactor Paving Equipment 250 1 55 6 330 250 0.1506 0.0014 122.2913 0.0249 0.0002 20.1781
Excavator Excavator 300 1 55 8 440 500 0.1984 0.0023 233.7354 0.0436 0.0005 51.4218
Backhoe Tractor/loader/backhoe 350 1 468 8 3744 500 0.2630 0.0039 344.8534 0.4923 0.0073 645.5656
30 Ton Crane Truck Off‐highway Truck 300 2 55 5 550 500 0.2492 0.0027 272.3339 0.0685 0.0007 74.8918
Backhoe Tractor/loader/backhoe 200 2 55 8 880 250 0.1418 0.0019 171.7370 0.0624 0.0009 75.5643

Pressure Diggers Bore/Drill Rigs 500 2 55 8 880 500 0.1488 0.0031 311.3087 0.0655 0.0013 136.9758
Rock Drill Bore/Drill Rigs 200 2 55 6 660 250 0.0957 0.0021 188.1019 0.0316 0.0007 62.0736
30 Ton Crane Truck Off‐highway Truck 300 2 109 6 1308 500 0.2492 0.0027 272.3339 0.1630 0.0017 178.1064
10,000 lb Rough Terrain Fork Lift Rough Terrain Forklift 200 2 109 6 1308 250 0.1523 0.0019 170.7965 0.0996 0.0013 111.7009
80 Ton Rough Terrain Cranes Off‐highway Truck 400 2 109 6 1308 500 0.2492 0.0027 272.3339 0.1630 0.0017 178.1064

Primary Equipment Description Offroad Equip Category  HP Estimate
Primary
Equip

Quantity

Activity
Schedule 
Estimate 
(Days)

Duration of 
Use

(Hours/ 
Day)

HP Used for 
OFFROAD

30 Ton Crane Truck Off‐highway Truck 300 2 109 8 1744 500 0.2492 0.0027 272.3339 0.2173 0.0023 237.4752
10,000 lb Rough Terrain Fork Lift Rough Terrain Forklift 200 2 109 5 1090 250 0.1523 0.0019 170.7965 0.0830 0.0010 93.0841
Compressor Truck Off‐highway Truck 350 2 109 8 1744 500 0.2492 0.0027 272.3339 0.2173 0.0023 237.4752
Compressor Truck Off‐highway Truck 350 2 109 8 1744 500 0.2492 0.0027 272.3339 0.2173 0.0023 237.4752
180 Ton Rough Terrain Crane Off‐highway Truck 500 2 109 8 1744 500 0.2492 0.0027 272.3339 0.2173 0.0023 237.4752
Sleeving Rigs Bore/Drill Rigs 350 2 88 4 704 500 0.1488 0.0031 311.3087 0.0524 0.0011 109.5806
Hydralic Pump Motor Pumps 10 2 10 5 100 15 0.0148 0.0001 7.4238 0.0007 0.0000 0.3712
580 Case Backhoe Tractor/loader/backhoe 120 1 88 2 176 250 0.1418 0.0019 171.7370 0.0125 0.0002 15.1129
Spacing Carts Other Gen Indust Equipment 10 4 88 4 1408 15 0.0066 0.0001 6.3955 0.0047 0.0001 4.5024
3 Drum Strawline Pullers Other Gen Indust Equipment 300 2 88 6 1056 500 0.2500 0.0026 265.4117 0.1320 0.0014 140.1374
60lk Puller Other Gen Indust Equipment 525 1 88 3 264 500 0.2500 0.0026 265.4117 0.0330 0.0003 35.0343
Triple Conductor Tensioner Other Gen Indust Equipment 350 1 88 2 176 500 0.2500 0.0026 265.4117 0.0220 0.0002 23.3562
Sag Cat w2 winches Grader 350 2 88 2 352 500 0.2149 0.0023 229.4843 0.0378 0.0004 40.3892
D8 Cats Grader 300 4 88 1 352 500 0.2149 0.0023 229.4843 0.0378 0.0004 40.3892
Backhoe Tractor/loader/backhoe 350 2 44 8 704 500 0.2630 0.0039 344.8534 0.0926 0.0014 121.3884
Track Type Dozer Grader 350 1 44 8 352 500 0.2149 0.0023 229.4843 0.0378 0.0004 40.3892
Drum Type Compactor Paving Equipment 250 1 44 6 264 250 0.1506 0.0014 122.2913 0.0199 0.0002 16.1425
Excavator Excavator 300 1 44 6 264 500 0.1984 0.0023 233.7354 0.0262 0.0003 30.8531
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Offroad Emissions Calculation ‐ Using SCAB Emission Factors Offroad Equipment Project Total
2010 SCAB emission factors (EFs) corresponding to OFFROAD2007 model are applied to CO2, ROG, and SOX. g/gal fuel ROG SOX CO2
Tier 2 and 3  EFs are applied to NOx, PM, and CO. Calculation details are provided in Offroad Tier 2 and Offroad Tier 3 worksheets. 0.26 (tons) (tons) (tons)
Load factors are used in conjunction with Tier 2and 3 EFs.   0.58 26.23 0.30 28,678.61   
N2O emissions are from Table 13.6 in the Climate Action Registry's General Reporting Protocol 0.44827586

m GRP, Table 1

Suncrest Substation
24 months

Total Hours 
of 

Utilization
2010 SCAB

ROG
2010 SCAB

SOX
2010 SCAB

CO2
2010 SCAB

ROG
2010 SCAB

SOX
2010 SCAB

CO2
104,404 (lb/hr) (lb/hr) (lb/hr) (tons) (tons) (tons)

980 Loader Tractor/loader/backhoe 350 3 312 10 9360 500 0.2630 0.0039 344.8534 1.2307 0.0182 1613.9140
Backhoe Tractor/loader/backhoe 85 4 624 10 24960 120 0.0910 0.0006 51.7280 1.1351 0.0076 645.5655
Excavator Excavator 300 3 312 10 9360 500 0.1984 0.0023 233.7354 0.9284 0.0107 1093.8816
Grader Grader 350 2 312 10 6240 500 0.2149 0.0023 229.4843 0.6706 0.0070 715.9909
Rock Drill  Bore/Drill Rigs 210 1 312 10 3120 250 0.0957 0.0021 188.1019 0.1492 0.0033 293.4390
Vibratory Compactor Paving Equipment 80 2 312 10 6240 120 0.1282 0.0006 54.4994 0.3999 0.0020 170.0381
Compressor Air Compressor 80 2 312 10 6240 120 0.1014 0.0006 46.9502 0.3163 0.0017 146.4847
Dirt Pan Graders?  425 3 312 10 9360 500 0.2149 0.0023 229.4843 1.0059 0.0105 1073.9864
Foundation Drill Rig Bore/Drill Rigs 305 2 234 10 4680 500 0.1488 0.0031 311.3087 0.3483 0.0072 728.4622
30 Ton Crane Truck Off‐highway Truck 300 1 234 4 936 500 0.2492 0.0027 272.3339 0.1166 0.0013 127.4523
Caterpillar (D9 or larger) Grader 338 1 234 2 468 500 0.2149 0.0023 229.4843 0.0503 0.0005 53.6993
Tractors Tractor/loader/backhoe 85 1 234 4 936 120 0.0910 0.0006 51.7280 0.0426 0.0003 24.2087
20,000 lb. Rough Terrain Fork Lift Rough Terrain Forklift  350 2 234 6 2808 500 0.2097 0.0025 256.5709 0.2944 0.0035 360.2256
Vibratory Compactor Paving Equipment 80 1 234 2 468 120 0.1282 0.0006 54.4994 0.0300 0.0001 12.7529
Excavator Excavator 300 1 234 8 1872 500 0.1984 0.0023 233.7354 0.1857 0.0021 218.7763
Backhoe Tractor/loader/backhoe 85 3 234 8 5616 120 0.0910 0.0006 51.7280 0.2554 0.0017 145.2522
T h h 75 1 234 2 468 120

HP Used for 
OFFROAD

Primary Equipment Description Offroad Equip Category  HP Estimate
Primary
Equip

Quantity

Activity
Schedule 
Estimate 
(Days)

Duration of 
Use

(Hours/ 
Day)

Trencher Trencher 75 1 234 2 468 120 0.1509 0.0008 64.8951 0.0353 0.0002 15.1855
Manlifts Aerial Lift 75 2 156 10 3120 120 0.0702 0.0004 38.0718 0.1095 0.0007 59.3920
30 Ton Crane Truck Off‐highway Truck 300 1 156 2 312 500 0.2492 0.0027 272.3339 0.0389 0.0004 42.4841
100 Ton Crane  Off‐highway Truck 500 1 10 4 40 500 0.2492 0.0027 272.3339 0.0050 0.0001 5.4467
Forklift Forklift 75 2 156 6 1872 120 0.0601 0.0004 31.2249 0.0563 0.0003 29.2265
Carryall Vehicles Off‐highway Truck? 180 2 156 4 1248 250 0.1639 0.0019 166.5454 0.1023 0.0012 103.9243
Generator Generator Sets 30 3 156 10 4680 50 0.1117 0.0004 30.6230 0.2613 0.0009 71.6578

Alpine U/G, Segment 6
24 months

Total Hours 
of 

Utilization
2010 SCAB

ROG
2010 SCAB

SOX
2010 SCAB

CO2
2010 SCAB

ROG
2010 SCAB

SOX
2010 SCAB

CO2
59,088 (lbs/hr) (lbs/hr) (lbs/hr) (tons) (tons) (tons)

10,000 lb Rough Terrain Fork Lift Rough Terrain Forklift 200 2 624 3 3744 250 0.1523 0.0019 170.7965 0.2852 0.0036 319.7311
Floor Saw Concrete/Industrial Saws 45 2 390 5 3900 50 0.1231 0.0004 30.2092 0.2401 0.0008 58.9079
Backhoe Tractor/loader/backhoe 85 4 390 10 15600 120 0.0910 0.0006 51.7280 0.7094 0.0047 403.4785
Hoe / Ram (Backhoe) Tractor/loader/backhoe 85 1 390 10 3900 120 0.0910 0.0006 51.7280 0.1774 0.0012 100.8696
Hoe / Ram (Excavator) Excavator 300 1 390 10 3900 500 0.1984 0.0023 233.7354 0.3868 0.0045 455.7840
Excavator Excavator 300 3 390 10 11700 500 0.1984 0.0023 233.7354 1.1605 0.0134 1367.3520
Rock Drill  Bore/Drill Rigs 210 1 390 2 780 250 0.0957 0.0021 188.1019 0.0373 0.0008 73.3597
Vibratory Compactor Paving Equipment 80 2 390 2 1560 120 0.1282 0.0006 54.4994 0.1000 0.0005 42.5095
Compressor Air Compressor 80 1 390 2 780 120 0.1014 0.0006 46.9502 0.0395 0.0002 18.3106
20,000 lb. Rough Terrain Fork Lift Rough Terrain Forklift  350 1 390 2 780 500 0.2097 0.0025 256.5709 0.0818 0.0010 100.0627
Tractor Sweeper Tractor/loader/backhoe 80 2 390 10 7800 120 0.0910 0.0006 51.7280 0.3547 0.0024 201.7392
U/G Puller Other Construction Equipment 300 1 234 10 2340 500 0.1705 0.0025 254.2385 0.1995 0.0029 297.4590
Generator Generator Sets 30 3 234 2 1404 50 0.1117 0.0004 30.6230 0.0784 0.0003 21.4973
Backhoe Tractor/loader/backhoe 350 2 60 5 600 500 0.2630 0.0039 344.8534 0.0789 0.0012 103.4560
Asphalt Roller Rollers 110 1 60 5 300 120 0.1201 0.0007 58.9888 0.0180 0.0001 8.8483

Primary Equipment Description Offroad Equip Category  HP Estimate
Primary
Equip

Quantity

Activity
Schedule 
Estimate 
(Days)

Duration of 
Use

(Hours/ 
Day)

HP Used for 
OFFROAD
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Offroad Emissions Calculation ‐ Using SCAB Emission Factors Offroad Equipment Project Total
2010 SCAB emission factors (EFs) corresponding to OFFROAD2007 model are applied to CO2, ROG, and SOX. g/gal fuel ROG SOX CO2
Tier 2 and 3  EFs are applied to NOx, PM, and CO. Calculation details are provided in Offroad Tier 2 and Offroad Tier 3 worksheets. 0.26 (tons) (tons) (tons)
Load factors are used in conjunction with Tier 2and 3 EFs.   0.58 26.23 0.30 28,678.61   
N2O emissions are from Table 13.6 in the Climate Action Registry's General Reporting Protocol 0.44827586

m GRP, Table 1

Reconduct 69kV, TL ‐ 639
4 months

Total Hours 
of 

Utilization

2010 SCAB
ROG

2010 SCAB
SOX

2010 SCAB
CO2

2010 SCAB
ROG

2010 SCAB
SOX

2010 SCAB
CO2

2,836 (lbs/hr) (lbs/hr) (lbs/hr) (tons) (tons) (tons)
Road Grader Grader 350 1 16 8 128 500 0.2149 0.0023 229.4843 0.0138 0.0001 14.6870
Track Type Dozer Grader 350 1 16 8 128 500 0.2149 0.0023 229.4843 0.0138 0.0001 14.6870
Digger Derrick Trucks Bore/Drill Rigs 350 2 5 8 80 500 0.1488 0.0031 311.3087 0.0060 0.0001 12.4523
Digger Derrick Trucks Bore/Drill Rigs 350 2 60 8 960 500 0.1488 0.0031 311.3087 0.0714 0.0015 149.4282
Hydralic Pump Motor Pumps 10 1 20 3 60 15 0.0148 0.0001 7.4238 0.0004 0.0000 0.2227
Single Reel Pullers / Tensioner Off‐highway Truck 300 1 120 6 720 500 0.2492 0.0027 272.3339 0.0897 0.0010 98.0402
Hydralic Wind Up Reel Puller Off‐highway Truck 525 1 120 6 720 500 0.2492 0.0027 272.3339 0.0897 0.0010 98.0402
Track Type Dozer Grader 350 1 5 8 40 500 0.2149 0.0023 229.4843 0.0043 0.0000 4.5897

Reconduct 69kV, TL ‐ 6915
2 months

Total Hours 
of 

Utili ti

2010 SCAB
ROG

2010 SCAB
SOX

2010 SCAB
CO2

2010 SCAB
ROG

2010 SCAB
SOX

2010 SCAB
CO2

Primary Equipment Description Offroad Equip Category  HP Estimate
Primary
Equip

Quantity

Activity
Schedule 
Estimate 
(Days)

Duration of 
Use

(Hours/ 
Day)

Primary Equipment Description Offroad Equip Category HP Estimate
Primary
Equip

Activity
Schedule 

Duration of 
Use HP Used for 

HP Used for 
OFFROAD

Utilization ROG SOX CO2 ROG SOX CO2

804 (lbs/hr) (lbs/hr) (lbs/hr) (tons) (tons) (tons)
Road Grader Grader 350 1 4 8 32 500 0.2149 0.0023 229.4843 0.0034 0.0000 3.6717
Track Type Dozer Grader 350 1 4 8 32 500 0.2149 0.0023 229.4843 0.0034 0.0000 3.6717
Digger Derrick Trucks Bore/Drill Rigs 350 2 5 8 80 500 0.1488 0.0031 311.3087 0.0060 0.0001 12.4523
Digger Derrick Trucks Bore/Drill Rigs 350 2 16 8 256 500 0.1488 0.0031 311.3087 0.0191 0.0004 39.8475
Hydralic Pump Motor Pumps 10 2 2 3 12 15 0.0148 0.0001 7.4238 0.0001 0.0000 0.0445
Single Reel Pullers / Tensioner Off‐highway Truck 300 1 32 6 192 500 0.2492 0.0027 272.3339 0.0239 0.0003 26.1441
Hydralic Wind Up Reel Puller Off‐highway Truck 525 1 32 6 192 500 0.2492 0.0027 272.3339 0.0239 0.0003 26.1441
Track Type Dozer Grader 350 1 1 8 8 500 0.2149 0.0023 229.4843 0.0009 0.0000 0.9179

Reconduct 69kV, TL ‐ 6924
2 months

Total Hours 
of 

Utilization
2010 SCAB

ROG
2010 SCAB

SOX
2010 SCAB

CO2
2010 SCAB

ROG
2010 SCAB

SOX
2010 SCAB

CO2
868 (lbs/hr) (lbs/hr) (lbs/hr) (tons) (tons) (tons)

Road Grader Grader 350 1 4 8 32 500 0.2149 0.0023 229.4843 0.0034 0.0000 3.6717
Track Type Dozer Grader 350 1 4 8 32 500 0.2149 0.0023 229.4843 0.0034 0.0000 3.6717
Digger Derrick Trucks Bore/Drill Rigs 350 2 5 8 80 500 0.1488 0.0031 311.3087 0.0060 0.0001 12.4523
Digger Derrick Trucks Bore/Drill Rigs 350 2 20 8 320 500 0.1488 0.0031 311.3087 0.0238 0.0005 49.8094
Hydralic Pump Motor Pumps 10 2 2 3 12 15 0.0148 0.0001 7.4238 0.0001 0.0000 0.0445
Single Reel Pullers / Tensioner Off‐highway Truck 300 1 32 6 192 500 0.2492 0.0027 272.3339 0.0239 0.0003 26.1441
Hydralic Wind Up Reel Puller Off‐highway Truck 525 1 32 6 192 500 0.2492 0.0027 272.3339 0.0239 0.0003 26.1441
Track Type Dozer Grader 350 1 1 8 8 500 0.2149 0.0023 229.4843 0.0009 0.0000 0.9179

Primary Equipment Description Offroad Equip Category  HP Estimate Equip
Quantity

Estimate 
(Days)

(Hours/ 
Day)

OFFROAD

Primary Equipment Description Offroad Equip Category  HP Estimate
Primary
Equip

Quantity

Activity
Schedule 
Estimate 
(Days)

Duration of 
Use

(Hours/ 
Day)

HP Used for 
OFFROAD
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Offroad Emissions Calculation ‐ Using SCAB Emission Factors Offroad Equipment Project Total
2010 SCAB emission factors (EFs) corresponding to OFFROAD2007 model are applied to CO2, ROG, and SOX. g/gal fuel ROG SOX CO2
Tier 2 and 3  EFs are applied to NOx, PM, and CO. Calculation details are provided in Offroad Tier 2 and Offroad Tier 3 worksheets. 0.26 (tons) (tons) (tons)
Load factors are used in conjunction with Tier 2and 3 EFs.   0.58 26.23 0.30 28,678.61   
N2O emissions are from Table 13.6 in the Climate Action Registry's General Reporting Protocol 0.44827586

m GRP, Table 1

Reconduct 69kV, TL ‐ 6916
4 months

Total Hours 
of 

Utilization

2010 SCAB
ROG

2010 SCAB
SOX

2010 SCAB
CO2

2010 SCAB
ROG

2010 SCAB
SOX

2010 SCAB
CO2

2,484 (lb/hr) (lb/hr) (lb/hr) (tons) (tons) (tons)
Road Grader Grader 350 1 14 8 112 500 0.2149 0.0023 229.4843 0.0120 0.0001 12.8511
Track Type Dozer Grader 350 1 14 8 112 500 0.2149 0.0023 229.4843 0.0120 0.0001 12.8511
Digger Derrick Trucks Bore/Drill Rigs 350 2 5 8 80 500 0.1488 0.0031 311.3087 0.0060 0.0001 12.4523
Digger Derrick Trucks Bore/Drill Rigs 350 2 52 8 832 500 0.1488 0.0031 311.3087 0.0619 0.0013 129.5044
Hydralic Pump Motor Pumps 10 2 10 3 60 15 0.0148 0.0001 7.4238 0.0004 0.0000 0.2227
Single Reel Pullers / Tensioner Off‐highway Truck 300 1 104 6 624 500 0.2492 0.0027 272.3339 0.0778 0.0008 84.9682
Hydralic Wind Up Reel Puller Off‐highway Truck 525 1 104 6 624 500 0.2492 0.0027 272.3339 0.0778 0.0008 84.9682
Track Type Dozer Grader 350 1 5 8 40 500 0.2149 0.0023 229.4843 0.0043 0.0000 4.5897

San Luis Rey Substation Upgrade
40 days

Total Hours 
of 

Utilization

2010 SCAB
ROG

2010 SCAB
SOX

2010 SCAB
CO2

2010 SCAB
ROG

2010 SCAB
SOX

2010 SCAB
CO2

HP Used for 

Primary Equipment Description Offroad Equip Category  HP Estimate
Primary
Equip

Quantity

Activity
Schedule 
Estimate 
(Days)

Duration of 
Use

(Hours/ 
Day)

HP Used for 
OFFROAD

Primary Equipment Description Offroad Equip Category HP Estimate
Primary
Equip

Activity
Schedule 

Duration of 
Use

Utilization ROG SOX CO2 ROG SOX CO2

2,576 (lbs/hr) (lbs/hr) (lbs/hr) (tons) (tons) (tons)
Front Loader Tractor/loader/backhoe 200 1 20 8 160 250 0.1418 0.0019 171.7370 0.0113 0.0002 13.7390
30 Ton Crane Truck Off‐highway Truck 220 1 42 8 336 250 0.1639 0.0019 166.5454 0.0275 0.0003 27.9796
20,000 lb. Rough Terrain Fork Lift Rough Terrain Forklift  180 1 40 4 160 250 0.1523 0.0019 170.7965 0.0122 0.0002 13.6637
Vibratory Compactor Paving Equipment 80 1 40 2 80 120 0.1282 0.0006 54.4994 0.0051 0.0000 2.1800
Backhoe Tractor/loader/backhoe 85 1 10 8 80 120 0.0910 0.0006 51.7280 0.0036 0.0000 2.0691
Trencher Trencher  75 1 20 8 160 120 0.1509 0.0008 64.8951 0.0121 0.0001 5.1916
Manlifts Aerial Lift 75 2 40 8 640 120 0.0702 0.0004 38.0718 0.0225 0.0001 12.1830
Generator Generator Sets 30 3 40 8 960 50 0.1117 0.0004 30.6230 0.0536 0.0002 14.6990

Sycamore Canyon Sub Upgrade
10 Days

Total Hours 
of 

Utilization

2010 SCAB
ROG

2010 SCAB
SOX

2010 SCAB
CO2

2010 SCAB
ROG

2010 SCAB
SOX

2010 SCAB
CO2

900 (lbs/hr) (lbs/hr) (lbs/hr) (tons) (tons) (tons)
Front Loader Tractor/loader/backhoe 200 1 5 8 40 250 0.1418 0.0019 171.7370 0.0028 0.0000 3.4347
30 Ton Crane Truck Off‐highway Truck 220 1 10 8 80 250 0.1639 0.0019 166.5454 0.0066 0.0001 6.6618
20,000 lb. Rough Terrain Fork Lift Rough Terrain Forklift  180 1 10 4 40 250 0.1523 0.0019 170.7965 0.0030 0.0000 3.4159
Vibratory Compactor Paving Equipment 80 1 10 2 20 120 0.1282 0.0006 54.4994 0.0013 0.0000 0.5450
Backhoe Tractor/loader/backhoe 85 1 5 8 40 120 0.0910 0.0006 51.7280 0.0018 0.0000 1.0346
Trencher Trencher  75 1 5 8 40 120 0.1509 0.0008 64.8951 0.0030 0.0000 1.2979
Manlifts Aerial Lift 75 2 10 8 160 120 0.0702 0.0004 38.0718 0.0056 0.0000 3.0457
Generator Generator Sets 30 3 20 8 480 50 0.1117 0.0004 30.6230 0.0268 0.0001 7.3495

OFFROAD

Offroad Equip Category  HP Estimate
Primary
Equip

Quantity

Activity
Schedule 
Estimate 
(Days)

Duration of 
Use

(Hours/ 
Day)

HP Used for 
OFFROAD

Primary Equipment Description Offroad Equip Category  HP Estimate Equip
Quantity

Estimate 
(Days)

(Hours/ 
Day)

Primary Equipment Description
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Offroad Emissions Calculation ‐ Using SCAB Emission Factors Offroad Equipment Project Total
2010 SCAB emission factors (EFs) corresponding to OFFROAD2007 model are applied to CO2, ROG, and SOX. g/gal fuel ROG SOX CO2
Tier 2 and 3  EFs are applied to NOx, PM, and CO. Calculation details are provided in Offroad Tier 2 and Offroad Tier 3 worksheets. 0.26 (tons) (tons) (tons)
Load factors are used in conjunction with Tier 2and 3 EFs.   0.58 26.23 0.30 28,678.61   
N2O emissions are from Table 13.6 in the Climate Action Registry's General Reporting Protocol 0.44827586

m GRP, Table 1

Encina Substation Upgrade
10 Days

Total Hours 
of 

Utilization

2010 SCAB
ROG

2010 SCAB
SOX

2010 SCAB
CO2

2010 SCAB
ROG

2010 SCAB
SOX

2010 SCAB
CO2

1,050 (lbs/hr) (lbs/hr) (lbs/hr) (tons) (tons) (tons)
Front Loader Tractor/loader/backhoe 200 1 10 4 40 250 0.1418 0.0019 171.7370 0.0028 0.0000 3.4347
30 Ton Crane Truck Off‐highway Truck 220 1 10 4 40 250 0.1639 0.0019 166.5454 0.0033 0.0000 3.3309
20,000 lb. Rough Terrain Fork Lift Rough Terrain Forklift  180 1 10 4 40 250 0.1523 0.0019 170.7965 0.0030 0.0000 3.4159
Vibratory Compactor Paving Equipment 80 1 5 2 10 120 0.1282 0.0006 54.4994 0.0006 0.0000 0.2725
Backhoe Tractor/loader/backhoe 85 1 10 8 80 120 0.0910 0.0006 51.7280 0.0036 0.0000 2.0691
Trencher Trencher  75 1 8 5 40 120 0.1509 0.0008 64.8951 0.0030 0.0000 1.2979
Manlifts Aerial Lift 75 2 20 8 320 120 0.0702 0.0004 38.0718 0.0112 0.0001 6.0915
Generator Generator Sets 30 3 20 8 480 50 0.1117 0.0004 30.6230 0.0268 0.0001 7.3495

South Bay Substation Upgrade
20 Days

Total Hours 
of 

Utilization
2010 SCAB

ROG
2010 SCAB

SOX
2010 SCAB

CO2
2010 SCAB

ROG
2010 SCAB

SOX
2010 SCAB

CO2

Primary Equipment Description Offroad Equip Category  HP Estimate

Primary Equipment Description Offroad Equip Category  HP Estimate
Primary
Equip

Primary
Equip

Quantity

Activity
Schedule 
Estimate 
(Days)

Activity
Schedule 
Estimate

Duration of 
Use

(Hours/
HP Used for 
OFFROAD

Duration of 
Use

(Hours/ 
Day)

HP Used for 
OFFROAD

Utilization ROG SOX CO2 ROG SOX CO2
730 (lbs/hr) (lbs/hr) (lbs/hr) (tons) (tons) (tons)

Front Loader Tractor/loader/backhoe 200 1 10 4 40 250 0.1418 0.0019 171.7370 0.0028 0.0000 3.4347
30 Ton Crane Truck Off‐highway Truck 220 1 10 4 40 250 0.1639 0.0019 166.5454 0.0033 0.0000 3.3309
20,000 lb. Rough Terrain Fork Lift Rough Terrain Forklift  180 1 10 4 40 250 0.1523 0.0019 170.7965 0.0030 0.0000 3.4159
Vibratory Compactor Paving Equipment 80 1 5 2 10 120 0.1282 0.0006 54.4994 0.0006 0.0000 0.2725
Backhoe Tractor/loader/backhoe 85 1 10 8 80 120 0.0910 0.0006 51.7280 0.0036 0.0000 2.0691
Trencher Trencher  75 1 8 5 40 120 0.1509 0.0008 64.8951 0.0030 0.0000 1.2979
Generator Generator Sets 30 3 20 8 480 50 0.1117 0.0004 30.6230 0.0268 0.0001 7.3495

IV Substation Upgrade

40 Days

Total Hours 
of 

Utilization
2010 SCAB

ROG
2010 SCAB

SOX
2010 SCAB

CO2
2010 SCAB

ROG
2010 SCAB

SOX
2010 SCAB

CO2
2,560 (lbs/hr) (lbs/hr) (lbs/hr) (tons) (tons) (tons)

Front Loader Tractor/loader/backhoe 200 1 40 2 80 250 0.1418 0.0019 171.7370 0.0057 0.0001 6.8695
30 Ton Crane Truck Off‐highway Truck 220 1 40 8 320 250 0.1639 0.0019 166.5454 0.0262 0.0003 26.6473
20,000 lb. Rough Terrain Fork Lift Rough Terrain Forklift  180 1 40 4 160 250 0.1523 0.0019 170.7965 0.0122 0.0002 13.6637
Vibratory Compactor Paving Equipment 80 1 40 2 80 120 0.1282 0.0006 54.4994 0.0051 0.0000 2.1800
Backhoe Tractor/loader/backhoe 85 1 60 8 480 120 0.0910 0.0006 51.7280 0.0218 0.0001 12.4147
Trencher Trencher  75 5 20 8 800 120 0.1509 0.0008 64.8951 0.0604 0.0003 25.9581
Digger Derrick Trucks Bore/Drill Rigs 350 2 20 4 160 500 0.1488 0.0031 311.3087 0.0119 0.0002 24.9047
Generator Generator Sets 30 3 20 8 480 50 0.1117 0.0004 30.6230 0.0268 0.0001 7.3495

Primary Equipment Description Offroad Equip Category  HP Estimate
Primary
Equip

Quantity

Quantity

Duration of 
Use

(Hours/ 
Day)

HP Used for 
OFFROAD

Estimate 
(Days)

(Hours/ 
Day)

OFFROAD

Activity
Schedule 
Estimate 
(Days)
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2010 SCAB Fleet Average Emission Factors (OFFROAD2007)
These emission factors are applied to CO2, ROG, SOX only. Load factors are already incorporated.  

Equipment MaxHP
NOX

(lbs/hr)
ROG

(lbs/hr)
PM

(lbs/hr)
CO

(lbs/hr)
SOX

(lbs/hr)
CO2

(lbs/hr)
Aerial Lifts 15 0.0662 0.0104 0.0037 0.0529 0.0001 8.7

25 0.1013 0.0210 0.0065 0.0577 0.0001 11.0
50 0.1984 0.0756 0.0189 0.1937 0.0003 19.6
120 0.4502 0.0702 0.0361 0.2501 0.0004 38.1
500 1.9198 0.1506 0.0598 0.5801 0.0021 213
750 3.5605 0.2803 0.1096 1.0486 0.0039 385

Aerial Lifts Composite 0.3600 0.0670 0.0248 0.2093 0.0004 34.7
Air Compressors 15 0.0838 0.0144 0.0061 0.0513 0.0001 7.2

25 0.1397 0.0325 0.0098 0.0847 0.0002 14.4
50 0.2386 0.1163 0.0265 0.2813 0.0003 22.3
120 0.5977 0.1014 0.0545 0.3351 0.0006 47.0
175 1.0082 0.1274 0.0568 0.5113 0.0010 88.5
250 1.3983 0.1225 0.0462 0.3413 0.0015 131
500 2.2062 0.1943 0.0752 0.6778 0.0023 232
750 3.5002 0.3054 0.1179 1.0476 0.0036 358
1000 6.0195 0.5203 0.1809 1.8591 0.0049 486

Air Compressors Composite 0.7320 0.1120 0.0526 0.3613 0.0007 63.6
Bore/Drill Rigs 15 0.0754 0.0120 0.0031 0.0632 0.0002 10.3

25 0.1257 0.0196 0.0065 0.0660 0.0002 16.0
50 0.2820 0.0545 0.0194 0.2505 0.0004 31.0
120 0.6155 0.0722 0.0456 0.4812 0.0009 77.1
175 0.9148 0.0930 0.0481 0.7543 0.0016 141
250 1.1847 0.0957 0.0384 0.3460 0.0021 188
500 1.7054 0.1488 0.0614 0.5566 0.0031 311
750 3.4821 0.2996 0.1231 1.0997 0.0062 615
1000 8.3092 0.5360 0.2078 1.7074 0.0093 928

Bore/Drill Rigs Composite 1.1331 0.1052 0.0498 0.5146 0.0017 165
Cement and Mortar Mixers 15 0.0505 0.0079 0.0029 0.0388 0.0001 6.3

25 0.1633 0.0346 0.0107 0.0942 0.0002 17.6
Cement and Mortar Mixers Composite 0.0599 0.0101 0.0035 0.0434 0.0001 7.2
Concrete/Industrial Saws 25 0.1279 0.0200 0.0063 0.0678 0.0002 16.5

50 0.3070 0.1231 0.0301 0.3210 0.0004 30.2
120 0.8601 0.1342 0.0719 0.4976 0.0009 74.1
175 1.6459 0.1927 0.0864 0.8786 0.0018 160

Concrete/Industrial Saws Composite 0.6566 0.1270 0.0552 0.4273 0.0007 58.5
Cranes 50 0.2547 0.1284 0.0289 0.3166 0.0003 23.2

120 0.6542 0.1117 0.0602 0.3723 0.0006 50.1
175 0.9302 0.1211 0.0538 0.4880 0.0009 80.3
250 1.2372 0.1243 0.0470 0.3464 0.0013 112
500 1.7722 0.1821 0.0685 0.6625 0.0018 180
750 3.0564 0.3082 0.1166 1.1113 0.0030 303
9999 12.1879 1.0894 0.3792 4.1317 0.0098 971

Cranes Composite 1.4515 0.1594 0.0642 0.5431 0.0014 129
Crawler Tractors 50 0.2780 0.1446 0.0320 0.3520 0.0003 24.9

120 0.9038 0.1551 0.0819 0.5018 0.0008 65.8
175 1.4788 0.1941 0.0856 0.7597 0.0014 121
250 1.9440 0.2051 0.0784 0.5743 0.0019 166
500 2.7255 0.2913 0.1101 1.1931 0.0025 259
750 4.9881 0.5240 0.1989 2.1290 0.0047 465
1000 8.5998 0.7980 0.2810 3.3726 0.0066 658

Crawler Tractors Composite 1.3854 0.1861 0.0854 0.6409 0.0013 114
Crushing/Proc. Equipment 50 0.4700 0.2271 0.0520 0.5592 0.0006 44.0

120 1.0382 0.1760 0.0960 0.5956 0.0010 83.1
175 1.8607 0.2367 0.1068 0.9736 0.0019 167
250 2.5465 0.2243 0.0841 0.6225 0.0028 245
500 3.4510 0.3091 0.1187 1.0542 0.0037 374
750 5.6506 0.4956 0.1900 1.6226 0.0059 589
9999 16.0752 1.3820 0.4812 4.8014 0.0131 1,308

Crushing/Proc. Equipment Composite 1.4394 0.2152 0.0935 0.7260 0.0015 132
Dumpers/Tenders 25 0.0645 0.0108 0.0036 0.0336 0.0001 7.6
Dumpers/Tenders Composite 0.0645 0.0108 0.0036 0.0336 0.0001 7.6
Excavators 25 0.1261 0.0199 0.0057 0.0677 0.0002 16.4

50 0.2638 0.1131 0.0276 0.3145 0.0003 25.0
120 0.8402 0.1398 0.0781 0.5318 0.0009 73.6
175 1.1143 0.1465 0.0663 0.6701 0.0013 112
250 1.4935 0.1451 0.0519 0.3934 0.0018 159
500 1.9285 0.1984 0.0711 0.6161 0.0023 234
750 3.3023 0.3313 0.1198 1.0196 0.0039 387

Excavators Composite 1.1502 0.1483 0.0638 0.5581 0.0013 120
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2010 SCAB Fleet Average Emission Factors (OFFROAD2007)
These emission factors are applied to CO2, ROG, SOX only. Load factors are already incorporated.  

Equipment MaxHP
NOX

(lbs/hr)
ROG

(lbs/hr)
PM

(lbs/hr)
CO

(lbs/hr)
SOX

(lbs/hr)
CO2

(lbs/hr)
Forklifts 50 0.1530 0.0666 0.0163 0.1824 0.0002 14.7

120 0.3497 0.0601 0.0342 0.2243 0.0004 31.2
175 0.5540 0.0738 0.0337 0.3306 0.0006 56.1
250 0.7163 0.0652 0.0227 0.1707 0.0009 77.1
500 0.8909 0.0868 0.0307 0.2343 0.0011 111

Forklifts Composite 0.5161 0.0686 0.0281 0.2319 0.0006 54.4
Generator Sets 15 0.1154 0.0172 0.0069 0.0726 0.0002 10.2

25 0.1705 0.0300 0.0107 0.1033 0.0002 17.6
50 0.3070 0.1117 0.0284 0.2904 0.0004 30.6
120 0.9075 0.1395 0.0714 0.5054 0.0009 77.9
175 1.4780 0.1672 0.0721 0.7471 0.0016 142
250 2.0720 0.1618 0.0618 0.5018 0.0024 213
500 2.9974 0.2305 0.0917 0.8858 0.0033 337
750 4.9646 0.3838 0.1502 1.4300 0.0055 544
9999 12.1384 1.0080 0.3600 3.6008 0.0105 1,049

Generator Sets Composite 0.6440 0.0961 0.0396 0.3293 0.0007 61.0
Graders 50 0.2961 0.1400 0.0323 0.3584 0.0004 27.5

120 0.9268 0.1553 0.0849 0.5459 0.0009 75.0
175 1.3532 0.1743 0.0783 0.7409 0.0014 124
250 1.7904 0.1761 0.0662 0.4934 0.0019 172
500 2.1198 0.2149 0.0807 0.7523 0.0023 229
750 4.6098 0.4580 0.1729 1.5877 0.0049 486

Graders Composite 1.4338 0.1723 0.0753 0.6314 0.0015 133
Off‐Highway Tractors 120 1.4200 0.2457 0.1255 0.7439 0.0011 93.7

175 1.7665 0.2326 0.1014 0.8561 0.0015 130
250 1.7050 0.1881 0.0735 0.5347 0.0015 130
750 6.8440 0.7400 0.2854 3.5496 0.0057 568
1000 11.4633 1.1197 0.4009 5.5155 0.0082 814

Off‐Highway Tractors Composite 1.9897 0.2368 0.0974 0.8385 0.0017 151
Off‐Highway Trucks 175 1.2796 0.1732 0.0771 0.7625 0.0014 125

250 1.6150 0.1639 0.0574 0.4301 0.0019 167
500 2.3188 0.2492 0.0872 0.7542 0.0027 272
750 3.8814 0.4069 0.1436 1.2210 0.0044 442
1000 7.3260 0.6440 0.2219 2.0615 0.0063 625

Off‐Highway Trucks Composite 2.3885 0.2480 0.0875 0.7429 0.0027 260
Other Construction Equipment 15 0.0737 0.0118 0.0030 0.0617 0.0002 10.1

25 0.1039 0.0162 0.0053 0.0545 0.0002 13.2
50 0.2787 0.1033 0.0263 0.2930 0.0004 28.0
120 0.8649 0.1320 0.0740 0.5419 0.0009 80.9
175 0.9927 0.1168 0.0543 0.5901 0.0012 107
500 1.9821 0.1705 0.0678 0.6068 0.0025 254

Other Construction Equipment Composite 1.0117 0.1056 0.0442 0.4108 0.0013 123
Other General Industrial Equip 15 0.0466 0.0066 0.0017 0.0391 0.0001 6.4

25 0.1177 0.0186 0.0054 0.0632 0.0002 15.3
50 0.2413 0.1281 0.0285 0.3073 0.0003 21.7
120 0.8218 0.1459 0.0795 0.4647 0.0007 62.0
175 1.1364 0.1516 0.0676 0.5816 0.0011 95.9
250 1.5016 0.1400 0.0509 0.3676 0.0015 136
500 2.6018 0.2500 0.0919 0.8031 0.0026 265
750 4.4083 0.4153 0.1538 1.3236 0.0044 437
1000 7.1530 0.6374 0.2212 2.2063 0.0056 560

Other General Industrial Equipmen Composite 1.6649 0.1847 0.0740 0.5948 0.0016 152
Other Material Handling Equip 50 0.3355 0.1773 0.0395 0.4246 0.0004 30.3

120 0.8014 0.1417 0.0772 0.4524 0.0007 60.7
175 1.4429 0.1914 0.0856 0.7367 0.0014 122
250 1.6024 0.1481 0.0542 0.3917 0.0016 145
500 1.8750 0.1782 0.0660 0.5784 0.0019 192
9999 9.4509 0.8390 0.2912 2.9174 0.0073 741

Other Material Handling Equipment Composite 1.6150 0.1773 0.0715 0.5556 0.0015 141
Pavers 25 0.1603 0.0278 0.0092 0.0845 0.0002 18.7

50 0.3110 0.1624 0.0356 0.3860 0.0004 28.0
120 0.9693 0.1638 0.0853 0.5223 0.0008 69.2
175 1.6028 0.2049 0.0903 0.7959 0.0014 128
250 2.3337 0.2426 0.0953 0.7011 0.0022 194
500 2.5319 0.2622 0.1023 1.1661 0.0023 233

Pavers Composite 0.9868 0.1774 0.0709 0.5644 0.0009 77.9
Paving Equipment 25 0.0993 0.0155 0.0051 0.0521 0.0002 12.6

50 0.2654 0.1384 0.0303 0.3277 0.0003 23.9
120 0.7600 0.1282 0.0668 0.4084 0.0006 54.5
175 1.2577 0.1599 0.0704 0.6208 0.0011 101
250 1.4619 0.1506 0.0592 0.4363 0.0014 122

Paving Equipment Composite 0.8963 0.1336 0.0629 0.4478 0.0008 68.9
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2010 SCAB Fleet Average Emission Factors (OFFROAD2007)
These emission factors are applied to CO2, ROG, SOX only. Load factors are already incorporated.  

Equipment MaxHP
NOX

(lbs/hr)
ROG

(lbs/hr)
PM

(lbs/hr)
CO

(lbs/hr)
SOX

(lbs/hr)
CO2

(lbs/hr)
Plate Compactors 15 0.0317 0.0050 0.0015 0.0263 0.0001 4.3
Plate Compactors Composite 0.0317 0.0050 0.0015 0.0263 0.0001 4.3
Pressure Washers 15 0.0553 0.0083 0.0033 0.0348 0.0001 4.9

25 0.0691 0.0122 0.0043 0.0419 0.0001 7.1
50 0.1388 0.0413 0.0115 0.1143 0.0002 14.3
120 0.2674 0.0388 0.0193 0.1487 0.0003 24.1

Pressure Washers Composite 0.0989 0.0199 0.0070 0.0666 0.0001 9.4
Pumps 15 0.0862 0.0148 0.0062 0.0528 0.0001 7.4

25 0.1884 0.0439 0.0133 0.1142 0.0002 19.5
50 0.3479 0.1339 0.0333 0.3428 0.0004 34.3
120 0.9216 0.1441 0.0744 0.5136 0.0009 77.9
175 1.4815 0.1709 0.0742 0.7489 0.0016 140
250 1.9941 0.1593 0.0609 0.4846 0.0023 201
500 3.1080 0.2450 0.0973 0.9411 0.0034 345
750 5.2721 0.4167 0.1631 1.5559 0.0057 571
9999 15.8590 1.3269 0.4723 4.8008 0.0136 1,355

Pumps Composite 0.5545 0.0936 0.0393 0.3096 0.0006 49.6
Rollers 15 0.0461 0.0074 0.0019 0.0386 0.0001 6.3

25 0.1049 0.0164 0.0054 0.0551 0.0002 13.3
50 0.2753 0.1270 0.0292 0.3169 0.0003 26.0
120 0.7383 0.1201 0.0641 0.4177 0.0007 59.0
175 1.2022 0.1478 0.0659 0.6270 0.0012 108
250 1.6232 0.1542 0.0603 0.4540 0.0017 153
500 2.0882 0.1987 0.0783 0.7785 0.0022 219

Rollers Composite 0.7749 0.1176 0.0547 0.4212 0.0008 67.1
Rough Terrain Forklifts 50 0.3558 0.1590 0.0377 0.4186 0.0004 33.9

120 0.7326 0.1213 0.0676 0.4447 0.0007 62.4
175 1.2875 0.1640 0.0749 0.7302 0.0014 125
250 1.6632 0.1523 0.0567 0.4270 0.0019 171
500 2.1987 0.2097 0.0788 0.6871 0.0025 257

Rough Terrain Forklifts Composite 0.7988 0.1272 0.0678 0.4766 0.0008 70.3
Rubber Tired Dozers 175 1.7881 0.2398 0.1036 0.8686 0.0015 129

250 2.4482 0.2776 0.1071 0.7758 0.0021 183
500 3.2071 0.3621 0.1370 1.7411 0.0026 265
750 4.9024 0.5457 0.2071 2.6075 0.0040 399
1000 8.4813 0.8464 0.3018 4.1786 0.0060 592

Rubber Tired Dozers Composite 2.9891 0.3379 0.1288 1.4127 0.0025 239
Rubber Tired Loaders 25 0.1314 0.0206 0.0064 0.0697 0.0002 16.9

50 0.3333 0.1560 0.0361 0.4005 0.0004 31.1
120 0.7227 0.1206 0.0660 0.4268 0.0007 58.9
175 1.1513 0.1476 0.0664 0.6326 0.0012 106
250 1.5357 0.1493 0.0563 0.4210 0.0017 149
500 2.1684 0.2172 0.0819 0.7648 0.0023 237
750 4.5660 0.4484 0.1700 1.5625 0.0049 486
1000 7.1368 0.6154 0.2156 2.2308 0.0060 594

Rubber Tired Loaders Composite 1.1537 0.1440 0.0651 0.5078 0.0012 109
Scrapers 120 1.3034 0.2236 0.1177 0.7169 0.0011 93.9

175 1.8284 0.2391 0.1053 0.9290 0.0017 148
250 2.4818 0.2618 0.1006 0.7368 0.0024 209
500 3.4250 0.3650 0.1386 1.5182 0.0032 321
750 6.0373 0.6328 0.2413 2.6115 0.0056 555

Scrapers Composite 2.9078 0.3202 0.1256 1.2424 0.0027 262
Signal Boards 15 0.0450 0.0072 0.0017 0.0377 0.0001 6.2

50 0.3689 0.1492 0.0364 0.3827 0.0005 36.2
120 0.9446 0.1495 0.0792 0.5380 0.0009 80.2
175 1.6203 0.1907 0.0846 0.8437 0.0017 155
250 2.5094 0.2049 0.0789 0.6138 0.0029 255

Signal Boards Composite 0.1615 0.0224 0.0091 0.0953 0.0002 16.7
Skid Steer Loaders 25 0.1252 0.0249 0.0079 0.0700 0.0002 13.8

50 0.2463 0.0785 0.0217 0.2507 0.0003 25.5
120 0.4131 0.0607 0.0355 0.2822 0.0005 42.8

Skid Steer Loaders Composite 0.2919 0.0692 0.0252 0.2489 0.0004 30.3
Surfacing Equipment 50 0.1451 0.0589 0.0142 0.1520 0.0002 14.1

120 0.7683 0.1192 0.0624 0.4334 0.0007 63.8
175 0.9169 0.1071 0.0472 0.4787 0.0010 85.8
250 1.3783 0.1254 0.0494 0.3883 0.0015 135
500 2.0517 0.1854 0.0741 0.7785 0.0022 221
750 3.2929 0.2960 0.1173 1.2171 0.0035 347

Surfacing Equipment Composite 1.5685 0.1550 0.0606 0.6164 0.0017 166
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2010 SCAB Fleet Average Emission Factors (OFFROAD2007)
These emission factors are applied to CO2, ROG, SOX only. Load factors are already incorporated.  

Equipment MaxHP
NOX

(lbs/hr)
ROG

(lbs/hr)
PM

(lbs/hr)
CO

(lbs/hr)
SOX

(lbs/hr)
CO2

(lbs/hr)
Sweepers/Scrubbers 15 0.0870 0.0124 0.0033 0.0729 0.0002 11.9

25 0.1524 0.0239 0.0075 0.0808 0.0002 19.6
50 0.3297 0.1508 0.0355 0.3893 0.0004 31.6
120 0.8645 0.1490 0.0843 0.5329 0.0009 75.0
175 1.4276 0.1856 0.0854 0.8049 0.0016 139
250 1.5598 0.1344 0.0489 0.3643 0.0018 162

Sweepers/Scrubbers Composite 0.8473 0.1548 0.0686 0.5380 0.0009 78.5
Tractors/Loaders/Backhoes 25 0.1317 0.0214 0.0072 0.0681 0.0002 15.9

50 0.3114 0.1257 0.0312 0.3548 0.0004 30.3
120 0.5664 0.0910 0.0515 0.3623 0.0006 51.7
175 0.9646 0.1216 0.0562 0.5881 0.0011 101
250 1.5493 0.1418 0.0523 0.4037 0.0019 172
500 2.7242 0.2630 0.0980 0.8495 0.0039 345
750 4.2276 0.3986 0.1496 1.2725 0.0058 517

Tractors/Loaders/Backhoes Composite 0.6747 0.1021 0.0521 0.3930 0.0008 66.8
Trenchers 15 0.0617 0.0099 0.0023 0.0517 0.0001 8.5

25 0.2555 0.0400 0.0125 0.1355 0.0004 32.9
50 0.3620 0.1837 0.0405 0.4365 0.0004 32.9
120 0.9082 0.1509 0.0776 0.4840 0.0008 64.9
175 1.7973 0.2254 0.0990 0.8843 0.0016 144
250 2.6802 0.2770 0.1103 0.8161 0.0025 223
500 3.4013 0.3468 0.1373 1.6352 0.0031 311
750 6.5218 0.6586 0.2602 3.0677 0.0059 587

Trenchers Composite 0.7598 0.1675 0.0637 0.4907 0.0007 58.7
Welders 15 0.0720 0.0124 0.0052 0.0441 0.0001 6.2

25 0.1091 0.0254 0.0077 0.0661 0.0001 11.3
50 0.2724 0.1231 0.0287 0.3025 0.0003 26.0
120 0.4899 0.0807 0.0428 0.2738 0.0005 39.5
175 1.0896 0.1333 0.0590 0.5515 0.0011 98.2
250 1.2367 0.1052 0.0400 0.3022 0.0013 119
500 1.5648 0.1327 0.0520 0.4823 0.0016 168

Welders Composite 0.2920 0.0805 0.0270 0.2246 0.0003 25.6
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Offroad Emissions Calculations ‐ Using Tier 2 Emission Factors Offroad Equipment Project Total
Tier 2 emission factors (EFs) are applied to NOx, PM, and CO. Load Factors (LFs) are used in conjunction with Tier 2 EFs. Constituent g/gal fuel NOX PM CO
2010 SCAB EFs (OFFROAD2007) are applied to CO2, ROG, and SOX.  Calculation detail is provided in Offroad SCAB worksheet. N2O 0.26 (tons) (tons) (tons)
N2O emissions are from Table 13.6 in the Climate Action Registry's General Reporting Protocol CH4 0.58 238.36 8.06 132.03

ratio 0.44827586
Segments 8A / 8B / 8C / 8D / 8E / 9A
18 months

Total Hours 
of Utilization TIER 2 

NOX
TIER 2
PM

TIER 2
CO

TIER 2
NOX

TIER 2
PM

TIER 2
CO

41,936 (lbs/hr) (lbs/hr) (lbs/hr) (tons) (tons) (tons)
10,000 lb Rough Terrain Fork Lift Rough Terrain Forklift 200 2 468 5 4680 0.6 500 1.2963 0.0397 0.6878 3.0333 0.0929 1.6095
Road Grader Grader 350 2 234 8 3744 0.61 500 2.2593 0.0706 1.2238 4.2293 0.1322 2.2909
Track Type Dozer Grader 350 1 70 8 560 0.61 500 2.2593 0.0706 1.2238 0.6326 0.0198 0.3427
Drum Type Compactor Paving Equipment 250 1 70 6 420 0.53 250 1.4313 0.0438 0.7595 0.3006 0.0092 0.1595
Excavator Excavator 300 1 70 8 560 0.57 500 1.8095 0.0565 0.9802 0.5067 0.0158 0.2744
Backhoe Tractor/loader/backhoe 350 1 468 8 3744 0.55 500 2.0370 0.0637 1.1034 3.8133 0.1192 2.0656
Backhoe Tractor/loader/backhoe 200 2 140 8 2240 0.55 250 1.1883 0.0364 0.6305 1.3309 0.0407 0.7062
Pressure Diggers Bore/Drill Rigs 500 2 140 8 2240 0.75 500 3.9683 0.1240 2.1495 4.4444 0.1389 2.4074
Rock Drill Bore/Drill Rig 200 2 140 6 1680 0.75 250 1.6204 0.0496 0.8598 1.3611 0.0417 0.7222
10,000 lb Rough Terrain Fork Lift Rough Terrain Forklift 200 2 140 6 1680 0.6 250 1.2963 0.0397 0.6878 1.0889 0.0333 0.5778
80 Ton Rough Terrain Cranes Off‐highway Truck 400 2 140 6 1680 0.57 500 2.4127 0.0754 1.3069 2.0267 0.0633 1.0978
10,000 lb Rough Terrain Fork Lift Rough Terrain Forklift 200 2 140 5 1400 0.6 250 1.2963 0.0397 0.6878 0.9074 0.0278 0.4815
Compressor Truck Off‐highway Truck 350 2 140 8 2240 0.57 500 2.1111 0.0660 1.1435 2.3644 0.0739 1.2807
Compressor Truck Off‐highway Truck 350 2 140 8 2240 0.57 500 2.1111 0.0660 1.1435 2.3644 0.0739 1.2807
180 Ton Rough Terrain Crane Off‐highway Truck 500 2 140 8 2240 0.57 500 3.0159 0.0942 1.6336 3.3778 0.1056 1.8296
Sleeving Rigs Bore/Drill Rigs 350 2 152 4 1216 0.75 500 2.7778 0.0868 1.5046 1.6889 0.0528 0.9148
Hydralic Pump Motor Pumps 10 2 10 5 100 0.74 15 0.0914 0.0098 0.0979 0.0046 0.0005 0.0049
580 Case Backhoe Tractor/loader/backhoe 120 1 152 2 304 0 55 120 0 7130 0 0320 0 5384 0 1084 0 0049 0 0818

Load Factor 
for Tier 2

Activity
Schedule 
Estimate 
(Days)

Duration of 
Use

(Hours/ 
Day)

Offroad Equip Category Primary Equipment Description
HP 

Estimate

Primary
Equip

Quantity

From GRP, Table 13.6:

HP Used for 
OFFROAD

580 Case Backhoe Tractor/loader/backhoe 120 1 152 2 304 0.55 120 0.7130 0.0320 0.5384 0.1084 0.0049 0.0818
Spacing Carts Other Gen Indust Equipment 10 4 152 4 2432 0.51 15 0.0630 0.0067 0.0675 0.0766 0.0082 0.0820
3 Drum Strawline Pullers Other Gen Indust Equipment 300 2 152 6 1824 0.51 500 1.6190 0.0506 0.8770 1.4766 0.0461 0.7998
60lk Puller Other Gen Indust Equipment 525 1 152 3 456 0.51 500 2.8333 0.0885 1.5347 0.6460 0.0202 0.3499
Triple Conductor Tensioner Other Gen Indust Equipment 350 1 152 2 304 0.51 500 1.8889 0.0590 1.0231 0.2871 0.0090 0.1555
Sag Cat w2 winches Grader 350 2 152 2 608 0.61 500 2.2593 0.0706 1.2238 0.6868 0.0215 0.3720
D8 Cats Grader 300 4 152 1 608 0.61 500 1.9365 0.0605 1.0489 0.5887 0.0184 0.3189
Backhoe Tractor/loader/backhoe 350 2 76 8 1216 0.55 500 2.0370 0.0637 1.1034 1.2385 0.0387 0.6709
Track Type Dozer Grader 350 1 76 8 608 0.61 500 2.2593 0.0706 1.2238 0.6868 0.0215 0.3720
Drum Type Compactor Paving Equipment 250 1 76 6 456 0.53 250 1.4313 0.0438 0.7595 0.3263 0.0100 0.1732
Excavator Excavator 300 1 76 6 456 0.57 500 1.8095 0.0565 0.9802 0.4126 0.0129 0.2235
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Offroad Emissions Calculations ‐ Using Tier 2 Emission Factors Offroad Equipment Project Total
Tier 2 emission factors (EFs) are applied to NOx, PM, and CO. Load Factors (LFs) are used in conjunction with Tier 2 EFs. Constituent g/gal fuel NOX PM CO
2010 SCAB EFs (OFFROAD2007) are applied to CO2, ROG, and SOX.  Calculation detail is provided in Offroad SCAB worksheet. N2O 0.26 (tons) (tons) (tons)
N2O emissions are from Table 13.6 in the Climate Action Registry's General Reporting Protocol CH4 0.58 238.36 8.06 132.03

ratio 0.44827586

From GRP, Table 13.6:

Segments 9B / 9C
18 months

Total Hours 
of Utilization

TIER 2 
NOX

TIER 2
PM

TIER 2
CO

TIER 2
NOX

TIER 2
PM

TIER 2
CO

33,322 (lbs/hr) (lbs/hr) (lbs/hr) (tons) (tons) (tons)
10,000 lb Rough Terrain Fork Lift Rough Terrain Forklift 200 2 468 5 4680 0.6 250 1.2963 0.0397 0.6878 3.0333 0.0929 1.6095
Road Grader Grader 350 2 108 8 1728 0.61 500 2.2593 0.0706 1.2238 1.9520 0.0610 1.0573
Track Type Dozer Grader 350 1 57 8 456 0.61 500 2.2593 0.0706 1.2238 0.5151 0.0161 0.2790
Drum Type Compactor Paving Equipment 250 1 57 6 342 0.53 250 1.4313 0.0438 0.7595 0.2448 0.0075 0.1299
Excavator Excavator 300 1 57 8 456 0.57 500 1.8095 0.0565 0.9802 0.4126 0.0129 0.2235
Backhoe Tractor/loader/backhoe 350 1 468 8 3744 0.55 500 2.0370 0.0637 1.1034 3.8133 0.1192 2.0656
Backhoe Tractor/loader/backhoe 200 2 114 8 1824 0.55 250 1.1883 0.0364 0.6305 1.0837 0.0332 0.5750
Pressure Diggers Bore/Drill Rigs 500 2 114 8 1824 0.75 500 3.9683 0.1240 2.1495 3.6190 0.1131 1.9603
Rock Drill Bore/Drill Rigs 200 2 114 6 1368 0.75 250 1.6204 0.0496 0.8598 1.1083 0.0339 0.5881
10,000 lb Rough Terrain Fork Lift Rough Terrain Forklift 200 2 114 6 1368 0.6 250 1.2963 0.0397 0.6878 0.8867 0.0271 0.4705
80 Ton Rough Terrain Cranes Off‐highway Truck 400 2 114 6 1368 0.57 500 2.4127 0.0754 1.3069 1.6503 0.0516 0.8939
10,000 lb Rough Terrain Fork Lift Rough Terrain Forklift 200 2 114 5 1140 0.6 250 1.2963 0.0397 0.6878 0.7389 0.0226 0.3921
Compressor Truck Off‐highway Truck 350 2 114 8 1824 0.57 500 2.1111 0.0660 1.1435 1.9253 0.0602 1.0429
Compressor Truck Off‐highway Truck 350 2 114 8 1824 0.57 500 2.1111 0.0660 1.1435 1.9253 0.0602 1.0429
180 Ton Rough Terrain Crane Off‐highway Truck 500 2 114 8 1824 0.57 500 3.0159 0.0942 1.6336 2.7505 0.0860 1.4898
Sleeving Rigs Bore/Drill Rigs 350 2 108 4 864 0.75 500 2.7778 0.0868 1.5046 1.2000 0.0375 0.6500
Hydralic Pump Motor Pumps 10 2 10 5 100 0.74 15 0.0914 0.0098 0.0979 0.0046 0.0005 0.0049
580 Case Backhoe Tractor/loader/backhoe 120 1 108 2 216 0.55 120 0.7130 0.0320 0.5384 0.0770 0.0035 0.0581
Spacing Carts Other Gen Indust Equipment 10 4 108 4 1728 0.51 15 0.0630 0.0067 0.0675 0.0544 0.0058 0.0583

Duration of 
Use

(Hours/ 
Day)

Primary Equipment Description
HP 

Estimate

Primary
Equip

Quantity

Activity
Schedule 
Estimate 
(Days)

Load Factor 
for Tier 2

Offroad Equip Category 
HP Used for 
OFFROAD

Spacing Carts Other Gen Indust Equipment 10 4 108 4 1728 0.51 15 0.0630 0.0067 0.0675 0.0544 0.0058 0.0583
3 Drum Strawline Pullers Other Gen Indust Equipment 300 2 108 6 1296 0.51 500 1.6190 0.0506 0.8770 1.0491 0.0328 0.5683
60lk Puller Other Gen Indust Equipment 525 1 108 3 324 0.51 500 2.8333 0.0885 1.5347 0.4590 0.0143 0.2486
Triple Conductor Tensioner Other Gen Indust Equipment 350 1 108 2 216 0.51 500 1.8889 0.0590 1.0231 0.2040 0.0064 0.1105
Sag Cat w2 winches Grader 350 2 108 2 432 0.61 500 2.2593 0.0706 1.2238 0.4880 0.0153 0.2643
D8 Cats Grader 300 4 108 1 432 0.61 500 1.9365 0.0605 1.0489 0.4183 0.0131 0.2266
Backhoe Tractor/loader/backhoe 350 2 54 8 864 0.55 500 2.0370 0.0637 1.1034 0.8800 0.0275 0.4767
Track Type Dozer Grader 350 1 54 8 432 0.61 500 2.2593 0.0706 1.2238 0.4880 0.0153 0.2643
Drum Type Compactor Paving Equipment 250 1 54 6 324 0.53 250 1.4313 0.0438 0.7595 0.2319 0.0071 0.1230
Excavator Excavator 300 1 54 6 324 0.57 500 1.8095 0.0565 0.9802 0.2931 0.0092 0.1588
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Offroad Emissions Calculations ‐ Using Tier 2 Emission Factors Offroad Equipment Project Total
Tier 2 emission factors (EFs) are applied to NOx, PM, and CO. Load Factors (LFs) are used in conjunction with Tier 2 EFs. Constituent g/gal fuel NOX PM CO
2010 SCAB EFs (OFFROAD2007) are applied to CO2, ROG, and SOX.  Calculation detail is provided in Offroad SCAB worksheet. N2O 0.26 (tons) (tons) (tons)
N2O emissions are from Table 13.6 in the Climate Action Registry's General Reporting Protocol CH4 0.58 238.36 8.06 132.03

ratio 0.44827586

From GRP, Table 13.6:

Segments 10A / 10B
18 months

Total Hours 
of Utilization

TIER 2 
NOX

TIER 2
PM

TIER 2
CO

TIER 2
NOX

TIER 2
PM

TIER 2
CO

29,794 (lbs/hr) (lbs/hr) (lbs/hr) (tons) (tons) (tons)
10,000 lb Rough Terrain Fork Lift Rough Terrain Forklift 200 2 468 5 4680 0.6 250 1.2963 0.0397 0.6878 3.0333 0.0929 1.6095
Road Grader Grader 350 2 108 8 1728 0.61 500 2.2593 0.0706 1.2238 1.9520 0.0610 1.0573
Track Type Dozer Grader 350 1 57 8 456 0.61 500 2.2593 0.0706 1.2238 0.5151 0.0161 0.2790
Drum Type Compactor Paving Equipment 250 1 57 6 342 0.53 250 1.4313 0.0438 0.7595 0.2448 0.0075 0.1299
Excavator Excavator 300 1 57 8 456 0.57 500 1.8095 0.0565 0.9802 0.4126 0.0129 0.2235
Backhoe Tractor/loader/backhoe 350 1 468 8 3744 0.55 500 2.0370 0.0637 1.1034 3.8133 0.1192 2.0656
Backhoe Tractor/loader/backhoe 200 2 86 8 1376 0.55 250 1.1883 0.0364 0.6305 0.8175 0.0250 0.4338
Pressure Diggers Bore/Drill Rigs 500 2 86 8 1376 0.75 500 3.9683 0.1240 2.1495 2.7302 0.0853 1.4788
Rock Drill Bore/Drill Rigs 200 2 86 6 1032 0.75 250 1.6204 0.0496 0.8598 0.8361 0.0256 0.4437
10,000 lb Rough Terrain Fork Lift Rough Terrain Forklift 200 2 86 6 1032 0.6 250 1.2963 0.0397 0.6878 0.6689 0.0205 0.3549
80 Ton Rough Terrain Cranes Off‐highway Truck 400 2 86 6 1032 0.57 500 2.4127 0.0754 1.3069 1.2450 0.0389 0.6743
10,000 lb Rough Terrain Fork Lift Rough Terrain Forklift 200 2 86 5 860 0.6 250 1.2963 0.0397 0.6878 0.5574 0.0171 0.2958
Compressor Truck Off‐highway Truck 350 2 86 8 1376 0.57 500 2.1111 0.0660 1.1435 1.4524 0.0454 0.7867
Compressor Truck Off‐highway Truck 350 2 86 8 1376 0.57 500 2.1111 0.0660 1.1435 1.4524 0.0454 0.7867
180 Ton Rough Terrain Crane Off‐highway Truck 500 2 86 8 1376 0.57 500 3.0159 0.0942 1.6336 2.0749 0.0648 1.1239
Sleeving Rigs Bore/Drill Rigs 350 2 108 4 864 0.75 500 2.7778 0.0868 1.5046 1.2000 0.0375 0.6500
Hydralic Pump Motor Pumps 10 2 10 5 100 0.74 15 0.0914 0.0098 0.0979 0.0046 0.0005 0.0049
580 Case Backhoe Tractor/loader/backhoe 120 1 108 2 216 0.55 250 0.7130 0.0320 0.5384 0.0770 0.0035 0.0581

Primary Equipment Description
HP 

Estimate
HP Used for 
OFFROAD

Primary
Equip

Quantity

Activity
Schedule 
Estimate 
(Days)

Duration of 
Use

(Hours/ 
Day)

Load Factor 
for Tier 2

Offroad Equip Category 

/ /
Spacing Carts Other Gen Indust Equipment 10 4 108 4 1728 0.51 15 0.0630 0.0067 0.0675 0.0544 0.0058 0.0583
3 Drum Strawline Pullers Other Gen Indust Equipment 300 2 108 6 1296 0.51 500 1.6190 0.0506 0.8770 1.0491 0.0328 0.5683
60lk Puller Other Gen Indust Equipment 525 1 108 3 324 0.51 500 2.8333 0.0885 1.5347 0.4590 0.0143 0.2486
Triple Conductor Tensioner Other Gen Indust Equipment 350 1 108 2 216 0.51 500 1.8889 0.0590 1.0231 0.2040 0.0064 0.1105
Sag Cat w2 winches Grader 350 2 108 2 432 0.61 500 2.2593 0.0706 1.2238 0.4880 0.0153 0.2643
D8 Cats Grader 300 4 108 1 432 0.61 500 1.9365 0.0605 1.0489 0.4183 0.0131 0.2266
Backhoe Tractor/loader/backhoe 350 2 54 8 864 0.55 500 2.0370 0.0637 1.1034 0.8800 0.0275 0.4767
Track Type Dozer Grader 350 1 54 8 432 0.61 500 2.2593 0.0706 1.2238 0.4880 0.0153 0.2643
Drum Type Compactor Paving Equipment 250 1 54 6 324 0.53 250 1.4313 0.0438 0.7595 0.2319 0.0071 0.1230
Excavator Excavator 300 1 54 6 324 0.57 500 1.8095 0.0565 0.9802 0.2931 0.0092 0.1588
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Offroad Emissions Calculations ‐ Using Tier 2 Emission Factors Offroad Equipment Project Total
Tier 2 emission factors (EFs) are applied to NOx, PM, and CO. Load Factors (LFs) are used in conjunction with Tier 2 EFs. Constituent g/gal fuel NOX PM CO
2010 SCAB EFs (OFFROAD2007) are applied to CO2, ROG, and SOX.  Calculation detail is provided in Offroad SCAB worksheet. N2O 0.26 (tons) (tons) (tons)
N2O emissions are from Table 13.6 in the Climate Action Registry's General Reporting Protocol CH4 0.58 238.36 8.06 132.03

ratio 0.44827586

From GRP, Table 13.6:

Segments 7 / 5 / 4A
18 months

Total Hours 
of Utilization TIER 2 

NOX
TIER 2
PM

TIER 2
CO

TIER 2
NOX

TIER 2
PM

TIER 2
CO

32,638 (lbs/hr) (lbs/hr) (lbs/hr) (tons) (tons) (tons)
10,000 lb Rough Terrain Fork Lift Rough Terrain Forklift 200 2 468 5 4680 0.6 250 1.2963 0.0397 0.6878 3.0333 0.0929 1.6095
Road Grader Grader 350 1 234 8 1872 0.61 500 2.2593 0.0706 1.2238 2.1147 0.0661 1.1454
Track Type Dozer Grader 350 1 55 8 440 0.61 500 2.2593 0.0706 1.2238 0.4970 0.0155 0.2692
Drum Type Compactor Paving Equipment 250 1 55 6 330 0.53 250 1.4313 0.0438 0.7595 0.2362 0.0072 0.1253
Excavator Excavator 300 1 55 8 440 0.57 500 1.8095 0.0565 0.9802 0.3981 0.0124 0.2156
Backhoe Tractor/loader/backhoe 350 1 468 8 3744 0.55 500 2.0370 0.0637 1.1034 3.8133 0.1192 2.0656
30 Ton Crane Truck Off‐highway Truck 300 2 55 5 550 0.57 500 1.8095 0.0565 0.9802 0.4976 0.0156 0.2695
Backhoe Tractor/loader/backhoe 200 2 55 8 880 0.55 250 1.1883 0.0364 0.6305 0.5228 0.0160 0.2774
Pressure Diggers Bore/Drill Rigs 500 2 55 8 880 0.75 500 3.9683 0.1240 2.1495 1.7460 0.0546 0.9458
Rock Drill Bore/Drill Rigs 200 2 55 6 660 0.75 250 1.6204 0.0496 0.8598 0.5347 0.0164 0.2837
30 Ton Crane Truck Off‐highway Truck 300 2 109 6 1308 0.57 500 1.8095 0.0565 0.9802 1.1834 0.0370 0.6410
10,000 lb Rough Terrain Fork Lift Rough Terrain Forklift 200 2 109 6 1308 0.6 250 1.2963 0.0397 0.6878 0.8478 0.0260 0.4498
80 Ton Rough Terrain Cranes Off‐highway Truck 400 2 109 6 1308 0.57 500 2.4127 0.0754 1.3069 1.5779 0.0493 0.8547
30 Ton Crane Truck Off‐highway Truck 300 2 109 8 1744 0.57 500 1.8095 0.0565 0.9802 1.5779 0.0493 0.8547
10,000 lb Rough Terrain Fork Lift Rough Terrain Forklift 200 2 109 5 1090 0.6 250 1.2963 0.0397 0.6878 0.7065 0.0216 0.3749
Compressor Truck Off‐highway Truck 350 2 109 8 1744 0.57 500 2.1111 0.0660 1.1435 1.8409 0.0575 0.9971
Compressor Truck Off‐highway Truck 350 2 109 8 1744 0.57 500 2.1111 0.0660 1.1435 1.8409 0.0575 0.9971

h

Load Factor 
for Tier 2

Primary
Equip

Quantity
Offroad Equip Category 

HP Used for 
OFFROAD

Activity
Schedule 
Estimate 
(Days)

Duration of 
Use

(Hours/ 
Day)

Primary Equipment Description
HP 

Estimate

180 Ton Rough Terrain Crane Off‐highway Truck 500 2 109 8 1744 0.57 500 3.0159 0.0942 1.6336 2.6298 0.0822 1.4245
Sleeving Rigs Bore/Drill Rigs 350 2 88 4 704 0.75 500 2.7778 0.0868 1.5046 0.9778 0.0306 0.5296
Hydralic Pump Motor Pumps 10 2 10 5 100 0.74 15 0.0914 0.0098 0.0979 0.0046 0.0005 0.0049
580 Case Backhoe Tractor/loader/backhoe 120 1 88 2 176 0.55 250 0.7130 0.0320 0.5384 0.0627 0.0028 0.0474
Spacing Carts Other Gen Indust Equipment 10 4 88 4 1408 0.51 15 0.0630 0.0067 0.0675 0.0443 0.0047 0.0475
3 Drum Strawline Pullers Other Gen Indust Equipment 300 2 88 6 1056 0.51 500 1.6190 0.0506 0.8770 0.8549 0.0267 0.4630
60lk Puller Other Gen Indust Equipment 525 1 88 3 264 0.51 500 2.8333 0.0885 1.5347 0.3740 0.0117 0.2026
Triple Conductor Tensioner Other Gen Indust Equipment 350 1 88 2 176 0.51 500 1.8889 0.0590 1.0231 0.1662 0.0052 0.0900
Sag Cat w2 winches Grader 350 2 88 2 352 0.61 500 2.2593 0.0706 1.2238 0.3976 0.0124 0.2154
D8 Cats Grader 300 4 88 1 352 0.61 500 1.9365 0.0605 1.0489 0.3408 0.0107 0.1846
Backhoe Tractor/loader/backhoe 350 2 44 8 704 0.55 500 2.0370 0.0637 1.1034 0.7170 0.0224 0.3884
Track Type Dozer Grader 350 1 44 8 352 0.61 500 2.2593 0.0706 1.2238 0.3976 0.0124 0.2154
Drum Type Compactor Paving Equipment 250 1 44 6 264 0.53 250 1.4313 0.0438 0.7595 0.1889 0.0058 0.1003
Excavator Excavator 300 1 44 6 264 0.57 500 1.8095 0.0565 0.9802 0.2389 0.0075 0.1294
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Offroad Emissions Calculations ‐ Using Tier 2 Emission Factors Offroad Equipment Project Total
Tier 2 emission factors (EFs) are applied to NOx, PM, and CO. Load Factors (LFs) are used in conjunction with Tier 2 EFs. Constituent g/gal fuel NOX PM CO
2010 SCAB EFs (OFFROAD2007) are applied to CO2, ROG, and SOX.  Calculation detail is provided in Offroad SCAB worksheet. N2O 0.26 (tons) (tons) (tons)
N2O emissions are from Table 13.6 in the Climate Action Registry's General Reporting Protocol CH4 0.58 238.36 8.06 132.03

ratio 0.44827586

From GRP, Table 13.6:

Suncrest Substation
24 months

Total Hours 
of Utilization

TIER 2 
NOX

TIER 2
PM

TIER 2
CO NOX PM CO

104,404 (lb/hr) (lb/hr) (lb/hr) (tons) (tons) (tons)
980 Loader Tractor/loader/backhoe 350 3 312 10 9360 0.55 500 2.0370 0.0637 1.1034 9.5333 0.2979 5.1639
Backhoe Tractor/loader/backhoe 85 4 624 10 24960 0.55 120 0.5772 0.0309 0.3813 7.2030 0.3859 4.7591
Excavator Excavator 300 3 312 10 9360 0.57 500 1.8095 0.0565 0.9802 8.4686 0.2646 4.5871
Grader Grader 350 2 312 10 6240 0.61 500 2.2593 0.0706 1.2238 7.0489 0.2203 3.8181
Rock Drill  Bore/Drill Rigs 210 1 312 10 3120 0.75 250 1.7014 0.0521 0.9028 2.6542 0.0813 1.4083
Vibratory Compactor Paving Equipment 80 2 312 10 6240 0.53 120 0.5235 0.0280 0.3459 1.6332 0.0875 1.0791
Compressor Air Compressor 80 2 312 10 6240 0.48 120 0.4741 0.0254 0.3132 1.4791 0.0792 0.9773
Dirt Pan Graders?  425 3 312 10 9360 0.61 500 2.7434 0.0857 1.4860 12.8390 0.4012 6.9545
Foundation Drill Rig Bore/Drill Rigs 305 2 234 10 4680 0.75 500 2.4206 0.0756 1.3112 5.6643 0.1770 3.0682
30 Ton Crane Truck Off‐highway Truck 300 1 234 4 936 0.57 500 1.8095 0.0565 0.9802 0.8469 0.0265 0.4587
Caterpillar (D9 or larger) Grader 338 1 234 2 468 0.61 500 2.1818 0.0682 1.1818 0.5105 0.0160 0.2765
Tractors Tractor/loader/backhoe 85 1 234 4 936 0.55 120 0.5772 0.0309 0.3813 0.2701 0.0145 0.1785
20,000 lb. Rough Terrain Fork Lift Rough Terrain Forklift  350 2 234 6 2808 0.6 500 2.2222 0.0694 1.2037 3.1200 0.0975 1.6900
Vibratory Compactor Paving Equipment 80 1 234 2 468 0.53 120 0.5235 0.0280 0.3459 0.1225 0.0066 0.0809
Excavator Excavator 300 1 234 8 1872 0.57 500 1.8095 0.0565 0.9802 1.6937 0.0529 0.9174
Backhoe Tractor/loader/backhoe 85 3 234 8 5616 0.55 120 0.5772 0.0309 0.3813 1.6207 0.0868 1.0708
Trencher Trencher 75 1 234 2 468 0.75 120 0.6944 0.0372 0.4588 0.1625 0.0087 0.1074
Manlifts Aerial Lift 75 2 156 10 3120 0.46 120 0.4259 0.0228 0.2814 0.6644 0.0356 0.4390
30 T C T k Off hi h T k 300 1 156 2 312 0 57 500 1 8095 0 0565 0 9802 0 2823 0 0088 0 1529

Activity
Schedule 
Estimate 
(Days)

Load Factor 
for Tier 2

Primary
Equip

Quantity

Duration of 
Use

(Hours/ 
Day)

Offroad Equip Category 
HP Used for 
OFFROAD

Primary Equipment Description
HP 

Estimate

30 Ton Crane Truck Off‐highway Truck 300 1 156 2 312 0.57 500 1.8095 0.0565 0.9802 0.2823 0.0088 0.1529
100 Ton Crane  Off‐highway Truck 500 1 10 4 40 0.57 500 3.0159 0.0942 1.6336 0.0603 0.0019 0.0327
Forklift Forklift 75 2 156 6 1872 0.3 120 0.2778 0.0149 0.1835 0.2600 0.0139 0.1718
Carryall Vehicles Off‐highway Truck? 180 2 156 4 1248 0.57 250 1.1083 0.0339 0.5881 0.6916 0.0212 0.3670
Generator Generator Sets 30 3 156 10 4680 0.74 50 0.2741 0.0220 0.2007 0.6413 0.0515 0.4695

Alpine U/G, Segment 6
24 months

Total Hours 
of Utilization TIER 2 

NOX
TIER 2
PM

TIER 2
CO

TIER 2
NOX

TIER 2
PM

TIER 2
CO

59,088 (lbs/hr) (lbs/hr) (lbs/hr) (tons) (tons) (tons)
10,000 lb Rough Terrain Fork Lift Rough Terrain Forklift 200 2 624 3 3744 0.6 250 1.2963 0.0397 0.6878 2.4267 0.0743 1.2876
Floor Saw Concrete/Industrial Saws 45 2 390 5 3900 0.73 50 0.4056 0.0326 0.2969 0.7908 0.0635 0.5790
Backhoe Tractor/loader/backhoe 85 4 390 10 15600 0.55 120 0.5772 0.0309 0.3813 4.5019 0.2412 2.9744
Hoe / Ram (Backhoe) Tractor/loader/backhoe 85 1 390 10 3900 0.55 120 0.5772 0.0309 0.3813 1.1255 0.0603 0.7436
Hoe / Ram (Excavator) Excavator 300 1 390 10 3900 0.57 500 1.8095 0.0565 0.9802 3.5286 0.1103 1.9113
Excavator Excavator 300 3 390 10 11700 0.57 500 1.8095 0.0565 0.9802 10.5857 0.3308 5.7339
Rock Drill  Bore/Drill Rigs 210 1 390 2 780 0.75 250 1.7014 0.0521 0.9028 0.6635 0.0203 0.3521
Vibratory Compactor Paving Equipment 80 2 390 2 1560 0.53 120 0.5235 0.0280 0.3459 0.4083 0.0219 0.2698
Compressor Air Compressor 80 1 390 2 780 0.48 120 0.4741 0.0254 0.3132 0.1849 0.0099 0.1222
20,000 lb. Rough Terrain Fork Lift Rough Terrain Forklift  350 1 390 2 780 0.6 500 2.2222 0.0694 1.2037 0.8667 0.0271 0.4694
Tractor Sweeper Tractor/loader/backhoe 80 2 390 10 7800 0.55 120 0.5432 0.0291 0.3589 2.1185 0.1135 1.3997
U/G Puller Other Construction Equipment 300 1 234 10 2340 0.51 500 1.6190 0.0506 0.8770 1.8943 0.0592 1.0261
Generator Generator Sets 30 3 234 2 1404 0.74 50 0.2741 0.0220 0.2007 0.1924 0.0155 0.1409
Backhoe Tractor/loader/backhoe 350 2 60 5 600 0.55 500 2.0370 0.0637 1.1034 0.6111 0.0191 0.3310
Asphalt Roller Rollers 110 1 60 5 300 0.56 120 0.6654 0.0299 0.5025 0.0998 0.0045 0.0754

Load Factor 
for Tier 2

Duration of 
Use

(Hours/ 
Day)

Primary
Equip

Quantity

Activity
Schedule 
Estimate 
(Days)

Offroad Equip Category Primary Equipment Description
HP Used for 
OFFROAD

HP 
Estimate
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Offroad Emissions Calculations ‐ Using Tier 2 Emission Factors Offroad Equipment Project Total
Tier 2 emission factors (EFs) are applied to NOx, PM, and CO. Load Factors (LFs) are used in conjunction with Tier 2 EFs. Constituent g/gal fuel NOX PM CO
2010 SCAB EFs (OFFROAD2007) are applied to CO2, ROG, and SOX.  Calculation detail is provided in Offroad SCAB worksheet. N2O 0.26 (tons) (tons) (tons)
N2O emissions are from Table 13.6 in the Climate Action Registry's General Reporting Protocol CH4 0.58 238.36 8.06 132.03

ratio 0.44827586

From GRP, Table 13.6:

Reconduct 69kV, TL ‐ 639
4 months

Total Hours 
of Utilization

TIER 2 
NOX

TIER 2
PM

TIER 2
CO

TIER 2
NOX

TIER 2
PM

TIER 2
CO

2,836 (lbs/hr) (lbs/hr) (lbs/hr) (tons) (tons) (tons)
Road Grader Grader 350 1 16 8 128 0.61 500 2.2593 0.0706 1.2238 0.1446 0.0045 0.0783
Track Type Dozer Grader 350 1 16 8 128 0.61 500 2.2593 0.0706 1.2238 0.1446 0.0045 0.0783
Digger Derrick Trucks Bore/Drill Rigs 350 2 5 8 80 0.75 500 2.7778 0.0868 1.5046 0.1111 0.0035 0.0602
Digger Derrick Trucks Bore/Drill Rigs 350 2 60 8 960 0.75 500 2.7778 0.0868 1.5046 1.3333 0.0417 0.7222
Hydralic Pump Motor Pumps 10 1 20 3 60 0.74 15 0.0914 0.0098 0.0979 0.0027 0.0003 0.0029
Single Reel Pullers / Tensioner Off‐highway Truck 300 1 120 6 720 0.57 500 1.8095 0.0565 0.9802 0.6514 0.0204 0.3529
Hydralic Wind Up Reel Puller Off‐highway Truck 525 1 120 6 720 0.57 500 3.1667 0.0990 1.7153 1.1400 0.0356 0.6175
Track Type Dozer Grader 350 1 5 8 40 0.61 500 2.2593 0.0706 1.2238 0.0452 0.0014 0.0245

Reconduct 69kV, TL ‐ 6915
2 months

Total Hours 
of Utilization

TIER 2 
NOX

TIER 2
PM

TIER 2
CO

TIER 2
NOX

TIER 2
PM

TIER 2
CO

804 (lbs/hr) (lbs/hr) (lbs/hr) (tons) (tons) (tons)

HP Used for 
OFFROAD

Activity
Schedule 
Estimate 
(Days)

Duration of 
Use

(Hours/ 
Day)

Load Factor 
for Tier 2

Load Factor 
for Tier 2

Primary Equipment Description
HP 

Estimate

Primary
Equip

Quantity

Activity
Schedule 
Estimate 
(Days)

Duration of 
Use

(Hours/ 
Day)

HP Used for 
OFFROAD

Offroad Equip Category 

Primary Equipment Description
HP 

Estimate

Primary
Equip

Quantity
Offroad Equip Category 

804 (lbs/hr) (lbs/hr) (lbs/hr) (tons) (tons) (tons)
Road Grader Grader 350 1 4 8 32 0.61 500 2.2593 0.0706 1.2238 0.0361 0.0011 0.0196
Track Type Dozer Grader 350 1 4 8 32 0.61 500 2.2593 0.0706 1.2238 0.0361 0.0011 0.0196
Digger Derrick Trucks Bore/Drill Rigs 350 2 5 8 80 0.75 500 2.7778 0.0868 1.5046 0.1111 0.0035 0.0602
Digger Derrick Trucks Bore/Drill Rigs 350 2 16 8 256 0.75 500 2.7778 0.0868 1.5046 0.3556 0.0111 0.1926
Hydralic Pump Motor Pumps 10 2 2 3 12 0.74 15 0.0914 0.0098 0.0979 0.0005 0.0001 0.0006
Single Reel Pullers / Tensioner Off‐highway Truck 300 1 32 6 192 0.57 500 1.8095 0.0565 0.9802 0.1737 0.0054 0.0941
Hydralic Wind Up Reel Puller Off‐highway Truck 525 1 32 6 192 0.57 500 3.1667 0.0990 1.7153 0.3040 0.0095 0.1647
Track Type Dozer Grader 350 1 1 8 8 0.61 500 2.2593 0.0706 1.2238 0.0090 0.0003 0.0049

(Days) Day)
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Offroad Emissions Calculations ‐ Using Tier 2 Emission Factors Offroad Equipment Project Total
Tier 2 emission factors (EFs) are applied to NOx, PM, and CO. Load Factors (LFs) are used in conjunction with Tier 2 EFs. Constituent g/gal fuel NOX PM CO
2010 SCAB EFs (OFFROAD2007) are applied to CO2, ROG, and SOX.  Calculation detail is provided in Offroad SCAB worksheet. N2O 0.26 (tons) (tons) (tons)
N2O emissions are from Table 13.6 in the Climate Action Registry's General Reporting Protocol CH4 0.58 238.36 8.06 132.03

ratio 0.44827586

From GRP, Table 13.6:

Reconduct 69kV, TL ‐ 6924
2 months

Total Hours 
of Utilization

TIER 2 
NOX

TIER 2
PM

TIER 2
CO

TIER 2
NOX

TIER 2
PM

TIER 2
CO

868 (lbs/hr) (lbs/hr) (lbs/hr) (tons) (tons) (tons)
Road Grader Grader 350 1 4 8 32 0.61 500 2.2593 0.0706 1.2238 0.0361 0.0011 0.0196
Track Type Dozer Grader 350 1 4 8 32 0.61 500 2.2593 0.0706 1.2238 0.0361 0.0011 0.0196
Digger Derrick Trucks Bore/Drill Rigs 350 2 5 8 80 0.75 500 2.7778 0.0868 1.5046 0.1111 0.0035 0.0602
Digger Derrick Trucks Bore/Drill Rigs 350 2 20 8 320 0.75 500 2.7778 0.0868 1.5046 0.4444 0.0139 0.2407
Hydralic Pump Motor Pumps 10 2 2 3 12 0.74 15 0.0914 0.0098 0.0979 0.0005 0.0001 0.0006
Single Reel Pullers / Tensioner Off‐highway Truck 300 1 32 6 192 0.57 500 1.8095 0.0565 0.9802 0.1737 0.0054 0.0941
Hydralic Wind Up Reel Puller Off‐highway Truck 525 1 32 6 192 0.57 500 3.1667 0.0990 1.7153 0.3040 0.0095 0.1647
Track Type Dozer Grader 350 1 1 8 8 0.61 500 2.2593 0.0706 1.2238 0.0090 0.0003 0.0049

Reconduct 69kV, TL ‐ 6916
4 months

Total Hours 
of Utilization

TIER 2 
NOX

TIER 2
PM

TIER 2
CO NOX PM CO

2,484 (lb/hr) (lb/hr) (lb/hr) (tons) (tons) (tons)

Duration of 
Use

(Hours/ 
Day)

Primary
Equip

Quantity

HP Used for 
OFFROAD

Load Factor 
for Tier 2

Activity
Schedule 
Estimate 
(Days)

Primary Equipment Description
HP 

Estimate

Primary
Equip

Quantity
Offroad Equip Category 

HP Used for 
OFFROAD

Activity
Schedule 
Estimate 
(Days)

Load Factor 
for Tier 2

Duration of 
Use

(Hours/ 
Day)

Primary Equipment Description
HP 

Estimate
Offroad Equip Category 

, (lb/hr) (lb/hr) (lb/hr) (tons) (tons) (tons)
Road Grader Grader 350 1 14 8 112 0.61 500 2.2593 0.0706 1.2238 0.1265 0.0040 0.0685
Track Type Dozer Grader 350 1 14 8 112 0.61 500 2.2593 0.0706 1.2238 0.1265 0.0040 0.0685
Digger Derrick Trucks Bore/Drill Rigs 350 2 5 8 80 0.75 500 2.7778 0.0868 1.5046 0.1111 0.0035 0.0602
Digger Derrick Trucks Bore/Drill Rigs 350 2 52 8 832 0.75 500 2.7778 0.0868 1.5046 1.1556 0.0361 0.6259
Hydralic Pump Motor Pumps 10 2 10 3 60 0.74 15 0.0914 0.0098 0.0979 0.0027 0.0003 0.0029
Single Reel Pullers / Tensioner Off‐highway Truck 300 1 104 6 624 0.57 500 1.8095 0.0565 0.9802 0.5646 0.0176 0.3058
Hydralic Wind Up Reel Puller Off‐highway Truck 525 1 104 6 624 0.57 500 3.1667 0.0990 1.7153 0.9880 0.0309 0.5352
Track Type Dozer Grader 350 1 5 8 40 0.61 500 2.2593 0.0706 1.2238 0.0452 0.0014 0.0245

San Luis Rey Substation Upgrade
40 days

Total Hours 
of Utilization

TIER 2 
NOX

TIER 2
PM

TIER 2
CO

TIER 2
NOX

TIER 2
PM

TIER 2
CO

2,576 (lbs/hr) (lbs/hr) (lbs/hr) (tons) (tons) (tons)
Front Loader Tractor/loader/backhoe 200 1 20 8 160 0.55 250 1.1883 0.0364 0.6305 0.0951 0.0029 0.0504
30 Ton Crane Truck Off‐highway Truck 220 1 42 8 336 0.57 250 1.3546 0.0415 0.7188 0.2276 0.0070 0.1208
20,000 lb. Rough Terrain Fork Lift Rough Terrain Forklift  180 1 40 4 160 0.6 250 1.1667 0.0357 0.6190 0.0933 0.0029 0.0495
Vibratory Compactor Paving Equipment 80 1 40 2 80 0.53 120 0.5235 0.0280 0.3459 0.0209 0.0011 0.0138
Backhoe Tractor/loader/backhoe 85 1 10 8 80 0.55 120 0.5772 0.0309 0.3813 0.0231 0.0012 0.0153
Trencher Trencher  75 1 20 8 160 0.75 120 0.6944 0.0372 0.4588 0.0556 0.0030 0.0367
Manlifts Aerial Lift 75 2 40 8 640 0.46 120 0.4259 0.0228 0.2814 0.1363 0.0073 0.0901
Generator Generator Sets 30 3 40 8 960 0.74 50 0.2741 0.0220 0.2007 0.1316 0.0106 0.0963

Day)

Primary
Equip

Quantity

Duration of 
Use

(Hours/ 
Day)

Primary Equipment Description
HP 

Estimate
HP Used for 
OFFROAD

Load Factor 
for Tier 2

Activity
Schedule 
Estimate 
(Days)

(Days)

Offroad Equip Category 
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Offroad Emissions Calculations ‐ Using Tier 2 Emission Factors Offroad Equipment Project Total
Tier 2 emission factors (EFs) are applied to NOx, PM, and CO. Load Factors (LFs) are used in conjunction with Tier 2 EFs. Constituent g/gal fuel NOX PM CO
2010 SCAB EFs (OFFROAD2007) are applied to CO2, ROG, and SOX.  Calculation detail is provided in Offroad SCAB worksheet. N2O 0.26 (tons) (tons) (tons)
N2O emissions are from Table 13.6 in the Climate Action Registry's General Reporting Protocol CH4 0.58 238.36 8.06 132.03

ratio 0.44827586

From GRP, Table 13.6:

Sycamore Canyon Sub Upgrade
10 Days

Total Hours 
of Utilization

TIER 2 
NOX

TIER 2
PM

TIER 2
CO

TIER 2
NOX

TIER 2
PM

TIER 2
CO

900 (lbs/hr) (lbs/hr) (lbs/hr) (tons) (tons) (tons)
Front Loader Tractor/loader/backhoe 200 1 5 8 40 0.55 250 1.1883 0.0364 0.6305 0.0238 0.0007 0.0126
30 Ton Crane Truck Off‐highway Truck 220 1 10 8 80 0.57 250 1.3546 0.0415 0.7188 0.0542 0.0017 0.0288
20,000 lb. Rough Terrain Fork Lift Rough Terrain Forklift  180 1 10 4 40 0.6 250 1.1667 0.0357 0.6190 0.0233 0.0007 0.0124
Vibratory Compactor Paving Equipment 80 1 10 2 20 0.53 120 0.5235 0.0280 0.3459 0.0052 0.0003 0.0035
Backhoe Tractor/loader/backhoe 85 1 5 8 40 0.55 120 0.5772 0.0309 0.3813 0.0115 0.0006 0.0076
Trencher Trencher  75 1 5 8 40 0.75 120 0.6944 0.0372 0.4588 0.0139 0.0007 0.0092
Manlifts Aerial Lift 75 2 10 8 160 0.46 120 0.4259 0.0228 0.2814 0.0341 0.0018 0.0225
Generator Generator Sets 30 3 20 8 480 0.74 50 0.2741 0.0220 0.2007 0.0658 0.0053 0.0482

Encina Substation Upgrade
10 Days

Total Hours 
of Utilization

TIER 2 
NOX

TIER 2
PM

TIER 2
CO

TIER 2
NOX

TIER 2
PM

TIER 2
CO

1,050 (lbs/hr) (lbs/hr) (lbs/hr) (tons) (tons) (tons)
Front Loader Tractor/loader/backhoe 200 1 10 4 40 0.55 250 1.1883 0.0364 0.6305 0.0238 0.0007 0.0126
30 Ton Crane Truck Off‐highway Truck 220 1 10 4 40 0.57 250 1.3546 0.0415 0.7188 0.0271 0.0008 0.0144

Load Factor 
for Tier 2

Duration of 
Use

(Hours/ 
Day)

Offroad Equip Category 

HP Used for 
OFFROAD

Primary Equipment Description
HP 

Estimate

Primary
Equip

Quantity
Offroad Equip Category 

Activity
Schedule 
Estimate 
(Days)

Primary Equipment Description
HP 

Estimate

Primary
Equip

Quantity

HP Used for 
OFFROAD

Activity
Schedule 
Estimate 
(Days)

Duration of 
Use

(Hours/ 
Day)

Load Factor 
for Tier 2

30 Ton Crane Truck Off highway Truck 220 1 10 4 40 0.57 250 1.3546 0.0415 0.7188 0.0271 0.0008 0.0144
20,000 lb. Rough Terrain Fork Lift Rough Terrain Forklift  180 1 10 4 40 0.6 250 1.1667 0.0357 0.6190 0.0233 0.0007 0.0124
Vibratory Compactor Paving Equipment 80 1 5 2 10 0.53 120 0.5235 0.0280 0.3459 0.0026 0.0001 0.0017
Backhoe Tractor/loader/backhoe 85 1 10 8 80 0.55 120 0.5772 0.0309 0.3813 0.0231 0.0012 0.0153
Trencher Trencher  75 1 8 5 40 0.75 120 0.6944 0.0372 0.4588 0.0139 0.0007 0.0092
Manlifts Aerial Lift 75 2 20 8 320 0.46 120 0.4259 0.0228 0.2814 0.0681 0.0037 0.0450
Generator Generator Sets 30 3 20 8 480 0.74 50 0.2741 0.0220 0.2007 0.0658 0.0053 0.0482

South Bay Substation Upgrade
20 Days

Total Hours 
of Utilization

TIER 2 
NOX

TIER 2
PM

TIER 2
CO

TIER 2
NOX

TIER 2
PM

TIER 2
CO

730 (lbs/hr) (lbs/hr) (lbs/hr) (tons) (tons) (tons)
Front Loader Tractor/loader/backhoe 200 1 10 4 40 0.55 250 1.1883 0.0364 0.6305 0.0238 0.0007 0.0126
30 Ton Crane Truck Off‐highway Truck 220 1 10 4 40 0.57 250 1.3546 0.0415 0.7188 0.0271 0.0008 0.0144
20,000 lb. Rough Terrain Fork Lift Rough Terrain Forklift  180 1 10 4 40 0.6 250 1.1667 0.0357 0.6190 0.0233 0.0007 0.0124
Vibratory Compactor Paving Equipment 80 1 5 2 10 0.53 120 0.5235 0.0280 0.3459 0.0026 0.0001 0.0017
Backhoe Tractor/loader/backhoe 85 1 10 8 80 0.55 120 0.5772 0.0309 0.3813 0.0231 0.0012 0.0153
Trencher Trencher  75 1 8 5 40 0.75 120 0.6944 0.0372 0.4588 0.0139 0.0007 0.0092
Generator Generator Sets 30 3 20 8 480 0.74 50 0.2741 0.0220 0.2007 0.0658 0.0053 0.0482

Primary
Equip

Quantity

Activity
Schedule 
Estimate 
(Days)

Offroad Equip Category 
Load Factor 
for Tier 2

HP Used for 
OFFROAD

Duration of 
Use

(Hours/ 
Day)

Primary Equipment Description
HP 

Estimate
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Offroad Emissions Calculations ‐ Using Tier 2 Emission Factors Offroad Equipment Project Total
Tier 2 emission factors (EFs) are applied to NOx, PM, and CO. Load Factors (LFs) are used in conjunction with Tier 2 EFs. Constituent g/gal fuel NOX PM CO
2010 SCAB EFs (OFFROAD2007) are applied to CO2, ROG, and SOX.  Calculation detail is provided in Offroad SCAB worksheet. N2O 0.26 (tons) (tons) (tons)
N2O emissions are from Table 13.6 in the Climate Action Registry's General Reporting Protocol CH4 0.58 238.36 8.06 132.03

ratio 0.44827586

From GRP, Table 13.6:

IV Substation Upgrade

40 Days

Total Hours 
of Utilization TIER 2 

NOX
TIER 2
PM

TIER 2
CO

TIER 2
NOX

TIER 2
PM

TIER 2
CO

2,560 (lbs/hr) (lbs/hr) (lbs/hr) (tons) (tons) (tons)
Front Loader Tractor/loader/backhoe 200 1 40 2 80 0.55 250 1.1883 0.0364 0.6305 0.0475 0.0015 0.0252
30 Ton Crane Truck Off‐highway Truck 220 1 40 8 320 0.57 250 1.3546 0.0415 0.7188 0.2167 0.0066 0.1150
20,000 lb. Rough Terrain Fork Lift Rough Terrain Forklift  180 1 40 4 160 0.6 250 1.1667 0.0357 0.6190 0.0933 0.0029 0.0495
Vibratory Compactor Paving Equipment 80 1 40 2 80 0.53 120 0.5235 0.0280 0.3459 0.0209 0.0011 0.0138
Backhoe Tractor/loader/backhoe 85 1 60 8 480 0.55 120 0.5772 0.0309 0.3813 0.1385 0.0074 0.0915
Trencher Trencher  75 5 20 8 800 0.75 120 0.6944 0.0372 0.4588 0.2778 0.0149 0.1835
Digger Derrick Trucks Bore/Drill Rigs 350 2 20 4 160 0.75 500 2.7778 0.0868 1.5046 0.2222 0.0069 0.1204
Generator Generator Sets 30 3 20 8 480 0.74 50 0.2741 0.0220 0.2007 0.0658 0.0053 0.0482

HP Used for 
OFFROAD

Primary Equipment Description
HP 

Estimate

Primary
Equip

Quantity
Offroad Equip Category 

Load Factor 
for Tier 2

Activity
Schedule 
Estimate 
(Days)

Duration of 
Use

(Hours/ 
Day)
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Offroad Emissions Calculations ‐ Using Tier 3 Emission Factors Offroad Equipment Project Total
Tier 3 emission factors (EFs) are applied to NOx, PM, and CO. Load Factors (LFs) are used in conjunction with Tier 3 EFs. Constituent g/gal fuel NOX PM CO
2010 SCAB EFs (OFFROAD2007) are applied to CO2, ROG, and SOX. Calculation detail is provided in  Offroad SCAB worksheet. N2O 0.26 (tons) (tons) (tons)
N2O emissions are from Table 13.6 in the Climate Action Registry's General Reporting Protocol CH4 0.58 149.37 8.06 132.03

ratio 0.44827586
Segments 8A / 8B / 8C / 8D / 8E / 9A
18 months

Total Hours 
of 

Utilization
TIER 3
NOX

TIER 3
PM

TIER 3
CO

TIER 3
NOX

TIER 3
PM

TIER 3
CO

41,936 (lbs/hr) (lbs/hr) (lbs/hr) (tons) (tons) (tons)
10,000 lb Rough Terrain Fork Lift Rough Terrain Forklift 200 2 468 5 4680 0.6 500 0.7937 0.0397 0.6878 1.8571 0.0929 1.6095
Road Grader Grader 350 2 234 8 3744 0.61 500 1.4120 0.0706 1.2238 2.6433 0.1322 2.2909
Track Type Dozer Grader 350 1 70 8 560 0.61 500 1.4120 0.0706 1.2238 0.3954 0.0198 0.3427
Drum Type Compactor Paving Equipment 250 1 70 6 420 0.53 250 0.8763 0.0438 0.7595 0.1840 0.0092 0.1595
Excavator Excavator 300 1 70 8 560 0.57 500 1.1310 0.0565 0.9802 0.3167 0.0158 0.2744
Backhoe Tractor/loader/backhoe 350 1 468 8 3744 0.55 500 1.2731 0.0637 1.1034 2.3833 0.1192 2.0656
Backhoe Tractor/loader/backhoe 200 2 140 8 2240 0.55 250 0.7275 0.0364 0.6305 0.8148 0.0407 0.7062
Pressure Diggers Bore/Drill Rigs 500 2 140 8 2240 0.75 500 2.4802 0.1240 2.1495 2.7778 0.1389 2.4074
Rock Drill Bore/Drill Rig 200 2 140 6 1680 0.75 250 0.9921 0.0496 0.8598 0.8333 0.0417 0.7222
10,000 lb Rough Terrain Fork Lift Rough Terrain Forklift 200 2 140 6 1680 0.6 250 0.7937 0.0397 0.6878 0.6667 0.0333 0.5778
80 Ton Rough Terrain Cranes Off‐highway Truck 400 2 140 6 1680 0.57 500 1.5079 0.0754 1.3069 1.2667 0.0633 1.0978
10,000 lb Rough Terrain Fork Lift Rough Terrain Forklift 200 2 140 5 1400 0.6 250 0.7937 0.0397 0.6878 0.5556 0.0278 0.4815
Compressor Truck Off‐highway Truck 350 2 140 8 2240 0.57 500 1.3194 0.0660 1.1435 1.4778 0.0739 1.2807
Compressor Truck Off‐highway Truck 350 2 140 8 2240 0.57 500 1.3194 0.0660 1.1435 1.4778 0.0739 1.2807
180 Ton Rough Terrain Crane Off‐highway Truck 500 2 140 8 2240 0.57 500 1.8849 0.0942 1.6336 2.1111 0.1056 1.8296
Sleeving Rigs Bore/Drill Rigs 350 2 152 4 1216 0.75 500 1.7361 0.0868 1.5046 1.0556 0.0528 0.9148
Hydralic Pump Motor Pumps 10 2 10 5 100 0.74 15 0.0914 0.0098 0.0979 0.0046 0.0005 0.0049
580 Case Backhoe Tractor/loader/backhoe 120 1 152 2 304 0.55 120 0.4365 0.0320 0.5384 0.0663 0.0049 0.0818
Spacing Carts Other Gen Indust Equipment 10 4 152 4 2432 0.51 15 0.0630 0.0067 0.0675 0.0766 0.0082 0.0820
3 Drum Strawline Pullers Other Gen Indust Equipment 300 2 152 6 1824 0.51 500 1.0119 0.0506 0.8770 0.9229 0.0461 0.7998
60lk Puller Other Gen Indust Equipment 525 1 152 3 456 0.51 500 1.7708 0.0885 1.5347 0.4038 0.0202 0.3499
Triple Conductor Tensioner Other Gen Indust Equipment 350 1 152 2 304 0.51 500 1.1806 0.0590 1.0231 0.1794 0.0090 0.1555
Sag Cat w2 winches Grader 350 2 152 2 608 0.61 500 1.4120 0.0706 1.2238 0.4293 0.0215 0.3720
D8 Cats Grader 300 4 152 1 608 0.61 500 1.2103 0.0605 1.0489 0.3679 0.0184 0.3189
Backhoe Tractor/loader/backhoe 350 2 76 8 1216 0.55 500 1.2731 0.0637 1.1034 0.7741 0.0387 0.6709
Track Type Dozer Grader 350 1 76 8 608 0.61 500 1.4120 0.0706 1.2238 0.4293 0.0215 0.3720
Drum Type Compactor Paving Equipment 250 1 76 6 456 0.53 250 0.8763 0.0438 0.7595 0.1998 0.0100 0.1732
Excavator Excavator 300 1 76 6 456 0.57 500 1.1310 0.0565 0.9802 0.2579 0.0129 0.2235

HP 
Estimate

Primary
Equip

Quantity

Activity
Schedule 
Estimate 
(Days)

Duration 
of Use
(Hours/ 
Day)

Load Factor 
for TIER 3

HP Used for 
OFFROAD

Primary Equipment Description Offroad Equip Category 

From GRP, Table 13.6:
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Offroad Emissions Calculations ‐ Using Tier 3 Emission Factors Offroad Equipment Project Total
Tier 3 emission factors (EFs) are applied to NOx, PM, and CO. Load Factors (LFs) are used in conjunction with Tier 3 EFs. Constituent g/gal fuel NOX PM CO
2010 SCAB EFs (OFFROAD2007) are applied to CO2, ROG, and SOX. Calculation detail is provided in  Offroad SCAB worksheet. N2O 0.26 (tons) (tons) (tons)
N2O emissions are from Table 13.6 in the Climate Action Registry's General Reporting Protocol CH4 0.58 149.37 8.06 132.03

ratio 0.44827586

From GRP, Table 13.6:

Segments 9B / 9C
18 months

Total Hours 
of 

Utilization

TIER 3
NOX

TIER 3
PM

TIER 3
CO

TIER 3
NOX

TIER 3
PM

TIER 3
CO

33,322 (lbs/hr) (lbs/hr) (lbs/hr) (tons) (tons) (tons)
10,000 lb Rough Terrain Fork Lift Rough Terrain Forklift 200 2 468 5 4680 0.6 250 0.7937 0.0397 0.6878 1.8571 0.0929 1.6095
Road Grader Grader 350 2 108 8 1728 0.61 500 1.4120 0.0706 1.2238 1.2200 0.0610 1.0573
Track Type Dozer Grader 350 1 57 8 456 0.61 500 1.4120 0.0706 1.2238 0.3219 0.0161 0.2790
Drum Type Compactor Paving Equipment 250 1 57 6 342 0.53 250 0.8763 0.0438 0.7595 0.1499 0.0075 0.1299
Excavator Excavator 300 1 57 8 456 0.57 500 1.1310 0.0565 0.9802 0.2579 0.0129 0.2235
Backhoe Tractor/loader/backhoe 350 1 468 8 3744 0.55 500 1.2731 0.0637 1.1034 2.3833 0.1192 2.0656
Backhoe Tractor/loader/backhoe 200 2 114 8 1824 0.55 250 0.7275 0.0364 0.6305 0.6635 0.0332 0.5750
Pressure Diggers Bore/Drill Rigs 500 2 114 8 1824 0.75 500 2.4802 0.1240 2.1495 2.2619 0.1131 1.9603
Rock Drill Bore/Drill Rigs 200 2 114 6 1368 0.75 250 0.9921 0.0496 0.8598 0.6786 0.0339 0.5881
10,000 lb Rough Terrain Fork Lift Rough Terrain Forklift 200 2 114 6 1368 0.6 250 0.7937 0.0397 0.6878 0.5429 0.0271 0.4705
80 Ton Rough Terrain Cranes Off‐highway Truck 400 2 114 6 1368 0.57 500 1.5079 0.0754 1.3069 1.0314 0.0516 0.8939
10,000 lb Rough Terrain Fork Lift Rough Terrain Forklift 200 2 114 5 1140 0.6 250 0.7937 0.0397 0.6878 0.4524 0.0226 0.3921
Compressor Truck Off‐highway Truck 350 2 114 8 1824 0.57 500 1.3194 0.0660 1.1435 1.2033 0.0602 1.0429
Compressor Truck Off‐highway Truck 350 2 114 8 1824 0.57 500 1.3194 0.0660 1.1435 1.2033 0.0602 1.0429
180 Ton Rough Terrain Crane Off‐highway Truck 500 2 114 8 1824 0.57 500 1.8849 0.0942 1.6336 1.7190 0.0860 1.4898
Sleeving Rigs Bore/Drill Rigs 350 2 108 4 864 0.75 500 1.7361 0.0868 1.5046 0.7500 0.0375 0.6500
Hydralic Pump Motor Pumps 10 2 10 5 100 0.74 15 0.0914 0.0098 0.0979 0.0046 0.0005 0.0049
580 Case Backhoe Tractor/loader/backhoe 120 1 108 2 216 0.55 120 0.4365 0.0320 0.5384 0.0471 0.0035 0.0581
Spacing Carts Other Gen Indust Equipment 10 4 108 4 1728 0.51 15 0.0630 0.0067 0.0675 0.0544 0.0058 0.0583
3 Drum Strawline Pullers Other Gen Indust Equipment 300 2 108 6 1296 0.51 500 1.0119 0.0506 0.8770 0.6557 0.0328 0.5683
60lk Puller Other Gen Indust Equipment 525 1 108 3 324 0.51 500 1.7708 0.0885 1.5347 0.2869 0.0143 0.2486
Triple Conductor Tensioner Other Gen Indust Equipment 350 1 108 2 216 0.51 500 1.1806 0.0590 1.0231 0.1275 0.0064 0.1105
Sag Cat w2 winches Grader 350 2 108 2 432 0.61 500 1.4120 0.0706 1.2238 0.3050 0.0153 0.2643
D8 Cats Grader 300 4 108 1 432 0.61 500 1.2103 0.0605 1.0489 0.2614 0.0131 0.2266
Backhoe Tractor/loader/backhoe 350 2 54 8 864 0.55 500 1.2731 0.0637 1.1034 0.5500 0.0275 0.4767
Track Type Dozer Grader 350 1 54 8 432 0.61 500 1.4120 0.0706 1.2238 0.3050 0.0153 0.2643
Drum Type Compactor Paving Equipment 250 1 54 6 324 0.53 250 0.8763 0.0438 0.7595 0.1420 0.0071 0.1230
Excavator Excavator 300 1 54 6 324 0.57 500 1.1310 0.0565 0.9802 0.1832 0.0092 0.1588

HP Used for 
OFFROAD

Primary Equipment Description Offroad Equip Category 
HP 

Estimate

Primary
Equip

Quantity

Activity
Schedule 
Estimate 
(Days)

Duration 
of Use
(Hours/ 
Day)

Load Factor 
for TIER 3
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Offroad Emissions Calculations ‐ Using Tier 3 Emission Factors Offroad Equipment Project Total
Tier 3 emission factors (EFs) are applied to NOx, PM, and CO. Load Factors (LFs) are used in conjunction with Tier 3 EFs. Constituent g/gal fuel NOX PM CO
2010 SCAB EFs (OFFROAD2007) are applied to CO2, ROG, and SOX. Calculation detail is provided in  Offroad SCAB worksheet. N2O 0.26 (tons) (tons) (tons)
N2O emissions are from Table 13.6 in the Climate Action Registry's General Reporting Protocol CH4 0.58 149.37 8.06 132.03

ratio 0.44827586

From GRP, Table 13.6:

Segments 10A / 10B
18 months

Total Hours 
of 

Utilization

TIER 3
NOX

TIER 3
PM

TIER 3
CO

TIER 3
NOX

TIER 3
PM

TIER 3
CO

29,794 (lbs/hr) (lbs/hr) (lbs/hr) (tons) (tons) (tons)
10,000 lb Rough Terrain Fork Lift Rough Terrain Forklift 200 2 468 5 4680 0.6 250 0.7937 0.0397 0.6878 1.8571 0.0929 1.6095
Road Grader Grader 350 2 108 8 1728 0.61 500 1.4120 0.0706 1.2238 1.2200 0.0610 1.0573
Track Type Dozer Grader 350 1 57 8 456 0.61 500 1.4120 0.0706 1.2238 0.3219 0.0161 0.2790
Drum Type Compactor Paving Equipment 250 1 57 6 342 0.53 250 0.8763 0.0438 0.7595 0.1499 0.0075 0.1299
Excavator Excavator 300 1 57 8 456 0.57 500 1.1310 0.0565 0.9802 0.2579 0.0129 0.2235
Backhoe Tractor/loader/backhoe 350 1 468 8 3744 0.55 500 1.2731 0.0637 1.1034 2.3833 0.1192 2.0656
Backhoe Tractor/loader/backhoe 200 2 86 8 1376 0.55 250 0.7275 0.0364 0.6305 0.5005 0.0250 0.4338
Pressure Diggers Bore/Drill Rigs 500 2 86 8 1376 0.75 500 2.4802 0.1240 2.1495 1.7063 0.0853 1.4788
Rock Drill Bore/Drill Rigs 200 2 86 6 1032 0.75 250 0.9921 0.0496 0.8598 0.5119 0.0256 0.4437
10,000 lb Rough Terrain Fork Lift Rough Terrain Forklift 200 2 86 6 1032 0.6 250 0.7937 0.0397 0.6878 0.4095 0.0205 0.3549
80 Ton Rough Terrain Cranes Off‐highway Truck 400 2 86 6 1032 0.57 500 1.5079 0.0754 1.3069 0.7781 0.0389 0.6743
10,000 lb Rough Terrain Fork Lift Rough Terrain Forklift 200 2 86 5 860 0.6 250 0.7937 0.0397 0.6878 0.3413 0.0171 0.2958
Compressor Truck Off‐highway Truck 350 2 86 8 1376 0.57 500 1.3194 0.0660 1.1435 0.9078 0.0454 0.7867
Compressor Truck Off‐highway Truck 350 2 86 8 1376 0.57 500 1.3194 0.0660 1.1435 0.9078 0.0454 0.7867
180 Ton Rough Terrain Crane Off‐highway Truck 500 2 86 8 1376 0.57 500 1.8849 0.0942 1.6336 1.2968 0.0648 1.1239
Sleeving Rigs Bore/Drill Rigs 350 2 108 4 864 0.75 500 1.7361 0.0868 1.5046 0.7500 0.0375 0.6500
Hydralic Pump Motor Pumps 10 2 10 5 100 0.74 15 0.0914 0.0098 0.0979 0.0046 0.0005 0.0049
580 Case Backhoe Tractor/loader/backhoe 120 1 108 2 216 0.55 250 0.4365 0.0320 0.5384 0.0471 0.0035 0.0581
Spacing Carts Other Gen Indust Equipment 10 4 108 4 1728 0.51 15 0.0630 0.0067 0.0675 0.0544 0.0058 0.0583
3 Drum Strawline Pullers Other Gen Indust Equipment 300 2 108 6 1296 0.51 500 1.0119 0.0506 0.8770 0.6557 0.0328 0.5683
60lk Puller Other Gen Indust Equipment 525 1 108 3 324 0.51 500 1.7708 0.0885 1.5347 0.2869 0.0143 0.2486
Triple Conductor Tensioner Other Gen Indust Equipment 350 1 108 2 216 0.51 500 1.1806 0.0590 1.0231 0.1275 0.0064 0.1105
Sag Cat w2 winches Grader 350 2 108 2 432 0.61 500 1.4120 0.0706 1.2238 0.3050 0.0153 0.2643
D8 Cats Grader 300 4 108 1 432 0.61 500 1.2103 0.0605 1.0489 0.2614 0.0131 0.2266
Backhoe Tractor/loader/backhoe 350 2 54 8 864 0.55 500 1.2731 0.0637 1.1034 0.5500 0.0275 0.4767
Track Type Dozer Grader 350 1 54 8 432 0.61 500 1.4120 0.0706 1.2238 0.3050 0.0153 0.2643
Drum Type Compactor Paving Equipment 250 1 54 6 324 0.53 250 0.8763 0.0438 0.7595 0.1420 0.0071 0.1230
Excavator Excavator 300 1 54 6 324 0.57 500 1.1310 0.0565 0.9802 0.1832 0.0092 0.1588

Primary Equipment Description Offroad Equip Category 
HP 

Estimate

Primary
Equip

Quantity

Activity
Schedule 
Estimate 
(Days)

Duration 
of Use
(Hours/ 
Day)

Load Factor 
for TIER 3

HP Used for 
OFFROAD
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Offroad Emissions Calculations ‐ Using Tier 3 Emission Factors Offroad Equipment Project Total
Tier 3 emission factors (EFs) are applied to NOx, PM, and CO. Load Factors (LFs) are used in conjunction with Tier 3 EFs. Constituent g/gal fuel NOX PM CO
2010 SCAB EFs (OFFROAD2007) are applied to CO2, ROG, and SOX. Calculation detail is provided in  Offroad SCAB worksheet. N2O 0.26 (tons) (tons) (tons)
N2O emissions are from Table 13.6 in the Climate Action Registry's General Reporting Protocol CH4 0.58 149.37 8.06 132.03

ratio 0.44827586

From GRP, Table 13.6:

Segments 7 / 5 / 4A
18 months

Total Hours 
of 

Utilization
TIER 3
NOX

TIER 3
PM

TIER 3
CO

TIER 3
NOX

TIER 3
PM

TIER 3
CO

32,638 (lbs/hr) (lbs/hr) (lbs/hr) (tons) (tons) (tons)
10,000 lb Rough Terrain Fork Lift Rough Terrain Forklift 200 2 468 5 4680 0.6 250 0.7937 0.0397 0.6878 1.8571 0.0929 1.6095
Road Grader Grader 350 1 234 8 1872 0.61 500 1.4120 0.0706 1.2238 1.3217 0.0661 1.1454
Track Type Dozer Grader 350 1 55 8 440 0.61 500 1.4120 0.0706 1.2238 0.3106 0.0155 0.2692
Drum Type Compactor Paving Equipment 250 1 55 6 330 0.53 250 0.8763 0.0438 0.7595 0.1446 0.0072 0.1253
Excavator Excavator 300 1 55 8 440 0.57 500 1.1310 0.0565 0.9802 0.2488 0.0124 0.2156
Backhoe Tractor/loader/backhoe 350 1 468 8 3744 0.55 500 1.2731 0.0637 1.1034 2.3833 0.1192 2.0656
30 Ton Crane Truck Off‐highway Truck 300 2 55 5 550 0.57 500 1.1310 0.0565 0.9802 0.3110 0.0156 0.2695
Backhoe Tractor/loader/backhoe 200 2 55 8 880 0.55 250 0.7275 0.0364 0.6305 0.3201 0.0160 0.2774
Pressure Diggers Bore/Drill Rigs 500 2 55 8 880 0.75 500 2.4802 0.1240 2.1495 1.0913 0.0546 0.9458
Rock Drill Bore/Drill Rigs 200 2 55 6 660 0.75 250 0.9921 0.0496 0.8598 0.3274 0.0164 0.2837
30 Ton Crane Truck Off‐highway Truck 300 2 109 6 1308 0.57 500 1.1310 0.0565 0.9802 0.7396 0.0370 0.6410
10,000 lb Rough Terrain Fork Lift Rough Terrain Forklift 200 2 109 6 1308 0.6 250 0.7937 0.0397 0.6878 0.5190 0.0260 0.4498
80 Ton Rough Terrain Cranes Off‐highway Truck 400 2 109 6 1308 0.57 500 1.5079 0.0754 1.3069 0.9862 0.0493 0.8547
30 Ton Crane Truck Off‐highway Truck 300 2 109 8 1744 0.57 500 1.1310 0.0565 0.9802 0.9862 0.0493 0.8547
10,000 lb Rough Terrain Fork Lift Rough Terrain Forklift 200 2 109 5 1090 0.6 250 0.7937 0.0397 0.6878 0.4325 0.0216 0.3749
Compressor Truck Off‐highway Truck 350 2 109 8 1744 0.57 500 1.3194 0.0660 1.1435 1.1506 0.0575 0.9971
Compressor Truck Off‐highway Truck 350 2 109 8 1744 0.57 500 1.3194 0.0660 1.1435 1.1506 0.0575 0.9971
180 Ton Rough Terrain Crane Off‐highway Truck 500 2 109 8 1744 0.57 500 1.8849 0.0942 1.6336 1.6437 0.0822 1.4245
Sleeving Rigs Bore/Drill Rigs 350 2 88 4 704 0.75 500 1.7361 0.0868 1.5046 0.6111 0.0306 0.5296
Hydralic Pump Motor Pumps 10 2 10 5 100 0.74 15 0.0914 0.0098 0.0979 0.0046 0.0005 0.0049
580 Case Backhoe Tractor/loader/backhoe 120 1 88 2 176 0.55 250 0.4365 0.0320 0.5384 0.0384 0.0028 0.0474
Spacing Carts Other Gen Indust Equipment 10 4 88 4 1408 0.51 15 0.0630 0.0067 0.0675 0.0443 0.0047 0.0475
3 Drum Strawline Pullers Other Gen Indust Equipment 300 2 88 6 1056 0.51 500 1.0119 0.0506 0.8770 0.5343 0.0267 0.4630
60lk Puller Other Gen Indust Equipment 525 1 88 3 264 0.51 500 1.7708 0.0885 1.5347 0.2338 0.0117 0.2026
Triple Conductor Tensioner Other Gen Indust Equipment 350 1 88 2 176 0.51 500 1.1806 0.0590 1.0231 0.1039 0.0052 0.0900
Sag Cat w2 winches Grader 350 2 88 2 352 0.61 500 1.4120 0.0706 1.2238 0.2485 0.0124 0.2154
D8 Cats Grader 300 4 88 1 352 0.61 500 1.2103 0.0605 1.0489 0.2130 0.0107 0.1846
Backhoe Tractor/loader/backhoe 350 2 44 8 704 0.55 500 1.2731 0.0637 1.1034 0.4481 0.0224 0.3884
Track Type Dozer Grader 350 1 44 8 352 0.61 500 1.4120 0.0706 1.2238 0.2485 0.0124 0.2154
Drum Type Compactor Paving Equipment 250 1 44 6 264 0.53 250 0.8763 0.0438 0.7595 0.1157 0.0058 0.1003
Excavator Excavator 300 1 44 6 264 0.57 500 1.1310 0.0565 0.9802 0.1493 0.0075 0.1294

HP Used for 
OFFROAD

Primary Equipment Description Offroad Equip Category 
HP 

Estimate

Primary
Equip

Quantity

Activity
Schedule 
Estimate 
(Days)

Duration 
of Use
(Hours/ 
Day)

Load Factor 
for TIER 3
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Offroad Emissions Calculations ‐ Using Tier 3 Emission Factors Offroad Equipment Project Total
Tier 3 emission factors (EFs) are applied to NOx, PM, and CO. Load Factors (LFs) are used in conjunction with Tier 3 EFs. Constituent g/gal fuel NOX PM CO
2010 SCAB EFs (OFFROAD2007) are applied to CO2, ROG, and SOX. Calculation detail is provided in  Offroad SCAB worksheet. N2O 0.26 (tons) (tons) (tons)
N2O emissions are from Table 13.6 in the Climate Action Registry's General Reporting Protocol CH4 0.58 149.37 8.06 132.03

ratio 0.44827586

From GRP, Table 13.6:

Suncrest Substation
24 months

Total Hours 
of 

Utilization
TIER 3
NOX

TIER 3
PM

TIER 3
CO

TIER 3
NOX

TIER 3
PM

TIER 3
CO

104,404 (lbs/hr) (lbs/hr) (lbs/hr) (tons) (tons) (tons)
980 Loader Tractor/loader/backhoe 350 3 312 10 9360 0.55 500 1.2731 0.0637 1.1034 5.9583 0.2979 5.1639
Backhoe Tractor/loader/backhoe 85 4 624 10 24960 0.55 120 0.3607 0.0309 0.3813 4.5019 0.3859 4.7591
Excavator Excavator 300 3 312 10 9360 0.57 500 1.1310 0.0565 0.9802 5.2929 0.2646 4.5871
Grader Grader 350 2 312 10 6240 0.61 500 1.4120 0.0706 1.2238 4.4056 0.2203 3.8181
Rock Drill  Bore/Drill Rigs 210 1 312 10 3120 0.75 250 1.0417 0.0521 0.9028 1.6250 0.0813 1.4083
Vibratory Compactor Paving Equipment 80 2 312 10 6240 0.53 120 0.3272 0.0280 0.3459 1.0207 0.0875 1.0791
Compressor Air Compressor 80 2 312 10 6240 0.48 120 0.2963 0.0254 0.3132 0.9244 0.0792 0.9773
Dirt Pan Graders?  425 3 312 10 9360 0.61 500 1.7146 0.0857 1.4860 8.0244 0.4012 6.9545
Foundation Drill Rig Bore/Drill Rigs 305 2 234 10 4680 0.75 500 1.5129 0.0756 1.3112 3.5402 0.1770 3.0682
30 Ton Crane Truck Off‐highway Truck 300 1 234 4 936 0.57 500 1.1310 0.0565 0.9802 0.5293 0.0265 0.4587
Caterpillar (D9 or larger) Grader 338 1 234 2 468 0.61 500 1.3636 0.0682 1.1818 0.3191 0.0160 0.2765
Tractors Tractor/loader/backhoe 85 1 234 4 936 0.55 120 0.3607 0.0309 0.3813 0.1688 0.0145 0.1785
20,000 lb. Rough Terrain Fork Lift Rough Terrain Forklift  350 2 234 6 2808 0.6 500 1.3889 0.0694 1.2037 1.9500 0.0975 1.6900
Vibratory Compactor Paving Equipment 80 1 234 2 468 0.53 120 0.3272 0.0280 0.3459 0.0766 0.0066 0.0809
Excavator Excavator 300 1 234 8 1872 0.57 500 1.1310 0.0565 0.9802 1.0586 0.0529 0.9174
Backhoe Tractor/loader/backhoe 85 3 234 8 5616 0.55 120 0.3607 0.0309 0.3813 1.0129 0.0868 1.0708
Trencher Trencher 75 1 234 2 468 0.75 120 0.4340 0.0372 0.4588 0.1016 0.0087 0.1074
Manlifts Aerial Lift 75 2 156 10 3120 0.46 120 0.2662 0.0228 0.2814 0.4153 0.0356 0.4390
30 Ton Crane Truck Off‐highway Truck 300 1 156 2 312 0.57 500 1.1310 0.0565 0.9802 0.1764 0.0088 0.1529
100 Ton Crane  Off‐highway Truck 500 1 10 4 40 0.57 500 1.8849 0.0942 1.6336 0.0377 0.0019 0.0327
Forklift Forklift 75 2 156 6 1872 0.3 120 0.1736 0.0149 0.1835 0.1625 0.0139 0.1718
Carryall Vehicles Off‐highway Truck? 180 2 156 4 1248 0.57 250 0.6786 0.0339 0.5881 0.4234 0.0212 0.3670
Generator Generator Sets 30 3 156 10 4680 0.74 50 0.2741 0.0220 0.2007 0.6413 0.0515 0.4695

Alpine U/G, Segment 6
24 months

Total Hours 
of 

Utilization
TIER 3
NOX

TIER 3
PM

TIER 3
CO

TIER 3
NOX

TIER 3
PM

TIER 3
CO

59,088 (lbs/hr) (lbs/hr) (lbs/hr) (tons) (tons) (tons)
10,000 lb Rough Terrain Fork Lift Rough Terrain Forklift 200 2 624 3 3744 0.6 250 0.7937 0.0397 0.6878 1.4857 0.0743 1.2876
Floor Saw Concrete/Industrial Saws 45 2 390 5 3900 0.73 50 0.4056 0.0326 0.2969 0.7908 0.0635 0.5790
Backhoe Tractor/loader/backhoe 85 4 390 10 15600 0.55 120 0.3607 0.0309 0.3813 2.8137 0.2412 2.9744
Hoe / Ram (Backhoe) Tractor/loader/backhoe 85 1 390 10 3900 0.55 120 0.3607 0.0309 0.3813 0.7034 0.0603 0.7436
Hoe / Ram (Excavator) Excavator 300 1 390 10 3900 0.57 500 1.1310 0.0565 0.9802 2.2054 0.1103 1.9113
Excavator Excavator 300 3 390 10 11700 0.57 500 1.1310 0.0565 0.9802 6.6161 0.3308 5.7339
Rock Drill  Bore/Drill Rigs 210 1 390 2 780 0.75 250 1.0417 0.0521 0.9028 0.4063 0.0203 0.3521
Vibratory Compactor Paving Equipment 80 2 390 2 1560 0.53 120 0.3272 0.0280 0.3459 0.2552 0.0219 0.2698
Compressor Air Compressor 80 1 390 2 780 0.48 120 0.2963 0.0254 0.3132 0.1156 0.0099 0.1222
20,000 lb. Rough Terrain Fork Lift Rough Terrain Forklift  350 1 390 2 780 0.6 500 1.3889 0.0694 1.2037 0.5417 0.0271 0.4694
Tractor Sweeper Tractor/loader/backhoe 80 2 390 10 7800 0.55 120 0.3395 0.0291 0.3589 1.3241 0.1135 1.3997
U/G Puller Other Construction Equipment 300 1 234 10 2340 0.51 500 1.0119 0.0506 0.8770 1.1839 0.0592 1.0261
Generator Generator Sets 30 3 234 2 1404 0.74 50 0.2741 0.0220 0.2007 0.1924 0.0155 0.1409
Backhoe Tractor/loader/backhoe 350 2 60 5 600 0.55 500 1.2731 0.0637 1.1034 0.3819 0.0191 0.3310
Asphalt Roller Rollers 110 1 60 5 300 0.56 120 0.4074 0.0299 0.5025 0.0611 0.0045 0.0754

Primary Equipment Description Offroad Equip Category 
HP 

Estimate

Primary
Equip

Quantity

Activity
Schedule 
Estimate 
(Days)

Duration 
of Use
(Hours/ 
Day)

Load Factor 
for TIER 3

HP Used for 
OFFROAD

HP Used for 
OFFROAD

Primary Equipment Description Offroad Equip Category 
HP 

Estimate

Primary
Equip

Quantity

Activity
Schedule 
Estimate 
(Days)

Duration 
of Use
(Hours/ 
Day)

Load Factor 
for TIER 3
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Offroad Emissions Calculations ‐ Using Tier 3 Emission Factors Offroad Equipment Project Total
Tier 3 emission factors (EFs) are applied to NOx, PM, and CO. Load Factors (LFs) are used in conjunction with Tier 3 EFs. Constituent g/gal fuel NOX PM CO
2010 SCAB EFs (OFFROAD2007) are applied to CO2, ROG, and SOX. Calculation detail is provided in  Offroad SCAB worksheet. N2O 0.26 (tons) (tons) (tons)
N2O emissions are from Table 13.6 in the Climate Action Registry's General Reporting Protocol CH4 0.58 149.37 8.06 132.03

ratio 0.44827586

From GRP, Table 13.6:

Reconduct 69kV, TL ‐ 639
4 months

Total Hours 
of 

Utilization

TIER 3
NOX

TIER 3
PM

TIER 3
CO

TIER 3
NOX

TIER 3
PM

TIER 3
CO

2,836 (lbs/hr) (lbs/hr) (lbs/hr) (tons) (tons) (tons)
Road Grader Grader 350 1 16 8 128 0.61 500 1.4120 0.0706 1.2238 0.0904 0.0045 0.0783
Track Type Dozer Grader 350 1 16 8 128 0.61 500 1.4120 0.0706 1.2238 0.0904 0.0045 0.0783
Digger Derrick Trucks Bore/Drill Rigs 350 2 5 8 80 0.75 500 1.7361 0.0868 1.5046 0.0694 0.0035 0.0602
Digger Derrick Trucks Bore/Drill Rigs 350 2 60 8 960 0.75 500 1.7361 0.0868 1.5046 0.8333 0.0417 0.7222
Hydralic Pump Motor Pumps 10 1 20 3 60 0.74 15 0.0914 0.0098 0.0979 0.0027 0.0003 0.0029
Single Reel Pullers / Tensioner Off‐highway Truck 300 1 120 6 720 0.57 500 1.1310 0.0565 0.9802 0.4071 0.0204 0.3529
Hydralic Wind Up Reel Puller Off‐highway Truck 525 1 120 6 720 0.57 500 1.9792 0.0990 1.7153 0.7125 0.0356 0.6175
Track Type Dozer Grader 350 1 5 8 40 0.61 500 1.4120 0.0706 1.2238 0.0282 0.0014 0.0245

Reconduct 69kV, TL ‐ 6915
2 months

Total Hours 
of 

Utilization

TIER 3
NOX

TIER 3
PM

TIER 3
CO

TIER 3
NOX

TIER 3
PM

TIER 3
CO

804 (lbs/hr) (lbs/hr) (lbs/hr) (tons) (tons) (tons)
Road Grader Grader 350 1 4 8 32 0.61 500 1.4120 0.0706 1.2238 0.0226 0.0011 0.0196
Track Type Dozer Grader 350 1 4 8 32 0.61 500 1.4120 0.0706 1.2238 0.0226 0.0011 0.0196
Digger Derrick Trucks Bore/Drill Rigs 350 2 5 8 80 0.75 500 1.7361 0.0868 1.5046 0.0694 0.0035 0.0602
Digger Derrick Trucks Bore/Drill Rigs 350 2 16 8 256 0.75 500 1.7361 0.0868 1.5046 0.2222 0.0111 0.1926
Hydralic Pump Motor Pumps 10 2 2 3 12 0.74 15 0.0914 0.0098 0.0979 0.0005 0.0001 0.0006
Single Reel Pullers / Tensioner Off‐highway Truck 300 1 32 6 192 0.57 500 1.1310 0.0565 0.9802 0.1086 0.0054 0.0941
Hydralic Wind Up Reel Puller Off‐highway Truck 525 1 32 6 192 0.57 500 1.9792 0.0990 1.7153 0.1900 0.0095 0.1647
Track Type Dozer Grader 350 1 1 8 8 0.61 500 1.4120 0.0706 1.2238 0.0056 0.0003 0.0049

Reconduct 69kV, TL ‐ 6924
2 months

Total Hours 
of 

Utilization

TIER 3
NOX

TIER 3
PM

TIER 3
CO

TIER 3
NOX

TIER 3
PM

TIER 3
CO

868 (lbs/hr) (lbs/hr) (lbs/hr) (tons) (tons) (tons)
Road Grader Grader 350 1 4 8 32 0.61 500 1.4120 0.0706 1.2238 0.0226 0.0011 0.0196
Track Type Dozer Grader 350 1 4 8 32 0.61 500 1.4120 0.0706 1.2238 0.0226 0.0011 0.0196
Digger Derrick Trucks Bore/Drill Rigs 350 2 5 8 80 0.75 500 1.7361 0.0868 1.5046 0.0694 0.0035 0.0602
Digger Derrick Trucks Bore/Drill Rigs 350 2 20 8 320 0.75 500 1.7361 0.0868 1.5046 0.2778 0.0139 0.2407
Hydralic Pump Motor Pumps 10 2 2 3 12 0.74 15 0.0914 0.0098 0.0979 0.0005 0.0001 0.0006
Single Reel Pullers / Tensioner Off‐highway Truck 300 1 32 6 192 0.57 500 1.1310 0.0565 0.9802 0.1086 0.0054 0.0941
Hydralic Wind Up Reel Puller Off‐highway Truck 525 1 32 6 192 0.57 500 1.9792 0.0990 1.7153 0.1900 0.0095 0.1647
Track Type Dozer Grader 350 1 1 8 8 0.61 500 1.4120 0.0706 1.2238 0.0056 0.0003 0.0049

Primary Equipment Description Offroad Equip Category 
HP 

Estimate

Primary
Equip

Quantity

Activity
Schedule 
Estimate 
(Days)

Duration 
of Use
(Hours/ 
Day)

Load Factor 
for TIER 3

HP Used for 
OFFROAD

HP Used for 
OFFROAD

Primary Equipment Description Offroad Equip Category 
HP 

Estimate

Primary
Equip

Quantity

Activity
Schedule 
Estimate 
(Days)

Duration 
of Use
(Hours/ 
Day)

Load Factor 
for TIER 3

HP Used for 
OFFROAD

Primary Equipment Description Offroad Equip Category 
HP 

Estimate

Primary
Equip

Quantity

Activity
Schedule 
Estimate 
(Days)

Duration 
of Use
(Hours/ 
Day)

Load Factor 
for TIER 3
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Offroad Emissions Calculations ‐ Using Tier 3 Emission Factors Offroad Equipment Project Total
Tier 3 emission factors (EFs) are applied to NOx, PM, and CO. Load Factors (LFs) are used in conjunction with Tier 3 EFs. Constituent g/gal fuel NOX PM CO
2010 SCAB EFs (OFFROAD2007) are applied to CO2, ROG, and SOX. Calculation detail is provided in  Offroad SCAB worksheet. N2O 0.26 (tons) (tons) (tons)
N2O emissions are from Table 13.6 in the Climate Action Registry's General Reporting Protocol CH4 0.58 149.37 8.06 132.03

ratio 0.44827586

From GRP, Table 13.6:

Reconduct 69kV, TL ‐ 6916
4 months

Total Hours 
of 

Utilization

TIER 3
NOX

TIER 3
PM

TIER 3
CO

TIER 3
NOX

TIER 3
PM

TIER 3
CO

2,484 (lbs/hr) (lbs/hr) (lbs/hr) (tons) (tons) (tons)
Road Grader Grader 350 1 14 8 112 0.61 500 1.4120 0.0706 1.2238 0.0791 0.0040 0.0685
Track Type Dozer Grader 350 1 14 8 112 0.61 500 1.4120 0.0706 1.2238 0.0791 0.0040 0.0685
Digger Derrick Trucks Bore/Drill Rigs 350 2 5 8 80 0.75 500 1.7361 0.0868 1.5046 0.0694 0.0035 0.0602
Digger Derrick Trucks Bore/Drill Rigs 350 2 52 8 832 0.75 500 1.7361 0.0868 1.5046 0.7222 0.0361 0.6259
Hydralic Pump Motor Pumps 10 2 10 3 60 0.74 15 0.0914 0.0098 0.0979 0.0027 0.0003 0.0029
Single Reel Pullers / Tensioner Off‐highway Truck 300 1 104 6 624 0.57 500 1.1310 0.0565 0.9802 0.3529 0.0176 0.3058
Hydralic Wind Up Reel Puller Off‐highway Truck 525 1 104 6 624 0.57 500 1.9792 0.0990 1.7153 0.6175 0.0309 0.5352
Track Type Dozer Grader 350 1 5 8 40 0.61 500 1.4120 0.0706 1.2238 0.0282 0.0014 0.0245

San Luis Rey Substation Upgrade
40 days

Total Hours 
of 

Utilization

TIER 3
NOX

TIER 3
PM

TIER 3
CO

TIER 3
NOX

TIER 3
PM

TIER 3
CO

2,576 (lbs/hr) (lbs/hr) (lbs/hr) (tons) (tons) (tons)
Front Loader Tractor/loader/backhoe 200 1 20 8 160 0.55 250 0.7275 0.0364 0.6305 0.0582 0.0029 0.0504
30 Ton Crane Truck Off‐highway Truck 220 1 42 8 336 0.57 250 0.8294 0.0415 0.7188 0.1393 0.0070 0.1208
20,000 lb. Rough Terrain Fork Lift Rough Terrain Forklift  180 1 40 4 160 0.6 250 0.7143 0.0357 0.6190 0.0571 0.0029 0.0495
Vibratory Compactor Paving Equipment 80 1 40 2 80 0.53 120 0.3272 0.0280 0.3459 0.0131 0.0011 0.0138
Backhoe Tractor/loader/backhoe 85 1 10 8 80 0.55 120 0.3607 0.0309 0.3813 0.0144 0.0012 0.0153
Trencher Trencher  75 1 20 8 160 0.75 120 0.4340 0.0372 0.4588 0.0347 0.0030 0.0367
Manlifts Aerial Lift 75 2 40 8 640 0.46 120 0.2662 0.0228 0.2814 0.0852 0.0073 0.0901
Generator Generator Sets 30 3 40 8 960 0.74 50 0.2741 0.0220 0.2007 0.1316 0.0106 0.0963

Sycamore Canyon Sub Upgrade
10 Days

Total Hours 
of 

Utilization

TIER 3
NOX

TIER 3
PM

TIER 3
CO

TIER 3
NOX

TIER 3
PM

TIER 3
CO

900 (lbs/hr) (lbs/hr) (lbs/hr) (tons) (tons) (tons)
Front Loader Tractor/loader/backhoe 200 1 5 8 40 0.55 250 0.7275 0.0364 0.6305 0.0146 0.0007 0.0126
30 Ton Crane Truck Off‐highway Truck 220 1 10 8 80 0.57 250 0.8294 0.0415 0.7188 0.0332 0.0017 0.0288
20,000 lb. Rough Terrain Fork Lift Rough Terrain Forklift  180 1 10 4 40 0.6 250 0.7143 0.0357 0.6190 0.0143 0.0007 0.0124
Vibratory Compactor Paving Equipment 80 1 10 2 20 0.53 120 0.3272 0.0280 0.3459 0.0033 0.0003 0.0035
Backhoe Tractor/loader/backhoe 85 1 5 8 40 0.55 120 0.3607 0.0309 0.3813 0.0072 0.0006 0.0076
Trencher Trencher  75 1 5 8 40 0.75 120 0.4340 0.0372 0.4588 0.0087 0.0007 0.0092
Manlifts Aerial Lift 75 2 10 8 160 0.46 120 0.2662 0.0228 0.2814 0.0213 0.0018 0.0225
Generator Generator Sets 30 3 20 8 480 0.74 50 0.2741 0.0220 0.2007 0.0658 0.0053 0.0482

HP Used for 
OFFROAD

Primary Equipment Description Offroad Equip Category 
HP 

Estimate

Primary
Equip

Quantity

Activity
Schedule 
Estimate 
(Days)

Duration 
of Use
(Hours/ 
Day)

Load Factor 
for TIER 3

HP Used for 
OFFROAD

Primary Equipment Description Offroad Equip Category 
HP 

Estimate

Primary
Equip

Quantity

Activity
Schedule 
Estimate 
(Days)

Duration 
of Use
(Hours/ 
Day)

Load Factor 
for TIER 3

Primary Equipment Description Offroad Equip Category 
HP 

Estimate

Primary
Equip

Quantity

Activity
Schedule 
Estimate 
(Days)

Duration 
of Use
(Hours/ 
Day)

Load Factor 
for TIER 3

HP Used for 
OFFROAD
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Offroad Emissions Calculations ‐ Using Tier 3 Emission Factors Offroad Equipment Project Total
Tier 3 emission factors (EFs) are applied to NOx, PM, and CO. Load Factors (LFs) are used in conjunction with Tier 3 EFs. Constituent g/gal fuel NOX PM CO
2010 SCAB EFs (OFFROAD2007) are applied to CO2, ROG, and SOX. Calculation detail is provided in  Offroad SCAB worksheet. N2O 0.26 (tons) (tons) (tons)
N2O emissions are from Table 13.6 in the Climate Action Registry's General Reporting Protocol CH4 0.58 149.37 8.06 132.03

ratio 0.44827586

From GRP, Table 13.6:

Encina Substation Upgrade
10 Days

Total Hours 
of 

Utilization

TIER 3
NOX

TIER 3
PM

TIER 3
CO

TIER 3
NOX

TIER 3
PM

TIER 3
CO

1,050 (lbs/hr) (lbs/hr) (lbs/hr) (tons) (tons) (tons)
Front Loader Tractor/loader/backhoe 200 1 10 4 40 0.55 250 0.7275 0.0364 0.6305 0.0146 0.0007 0.0126
30 Ton Crane Truck Off‐highway Truck 220 1 10 4 40 0.57 250 0.8294 0.0415 0.7188 0.0166 0.0008 0.0144
20,000 lb. Rough Terrain Fork Lift Rough Terrain Forklift  180 1 10 4 40 0.6 250 0.7143 0.0357 0.6190 0.0143 0.0007 0.0124
Vibratory Compactor Paving Equipment 80 1 5 2 10 0.53 120 0.3272 0.0280 0.3459 0.0016 0.0001 0.0017
Backhoe Tractor/loader/backhoe 85 1 10 8 80 0.55 120 0.3607 0.0309 0.3813 0.0144 0.0012 0.0153
Trencher Trencher  75 1 8 5 40 0.75 120 0.4340 0.0372 0.4588 0.0087 0.0007 0.0092
Manlifts Aerial Lift 75 2 20 8 320 0.46 120 0.2662 0.0228 0.2814 0.0426 0.0037 0.0450
Generator Generator Sets 30 3 20 8 480 0.74 50 0.2741 0.0220 0.2007 0.0658 0.0053 0.0482

South Bay Substation Upgrade
20 Days

Total Hours 
of 

Utilization

TIER 3
NOX

TIER 3
PM

TIER 3
CO

TIER 3
NOX

TIER 3
PM

TIER 3
CO

730 (lbs/hr) (lbs/hr) (lbs/hr) (tons) (tons) (tons)
Front Loader Tractor/loader/backhoe 200 1 10 4 40 0.55 250 0.7275 0.0364 0.6305 0.0146 0.0007 0.0126
30 Ton Crane Truck Off‐highway Truck 220 1 10 4 40 0.57 250 0.8294 0.0415 0.7188 0.0166 0.0008 0.0144
20,000 lb. Rough Terrain Fork Lift Rough Terrain Forklift  180 1 10 4 40 0.6 250 0.7143 0.0357 0.6190 0.0143 0.0007 0.0124
Vibratory Compactor Paving Equipment 80 1 5 2 10 0.53 120 0.3272 0.0280 0.3459 0.0016 0.0001 0.0017
Backhoe Tractor/loader/backhoe 85 1 10 8 80 0.55 120 0.3607 0.0309 0.3813 0.0144 0.0012 0.0153
Trencher Trencher  75 1 8 5 40 0.75 120 0.4340 0.0372 0.4588 0.0087 0.0007 0.0092
Generator Generator Sets 30 3 20 8 480 0.74 50 0.2741 0.0220 0.2007 0.0658 0.0053 0.0482

IV Substation Upgrade

40 Days

Total Hours 
of 

Utilization
TIER 3
NOX

TIER 3
PM

TIER 3
CO

TIER 3
NOX

TIER 3
PM

TIER 3
CO

2,560 (lbs/hr) (lbs/hr) (lbs/hr) (tons) (tons) (tons)
Front Loader Tractor/loader/backhoe 200 1 40 2 80 0.55 250 0.7275 0.0364 0.6305 0.0291 0.0015 0.0252
30 Ton Crane Truck Off‐highway Truck 220 1 40 8 320 0.57 250 0.8294 0.0415 0.7188 0.1327 0.0066 0.1150
20,000 lb. Rough Terrain Fork Lift Rough Terrain Forklift  180 1 40 4 160 0.6 250 0.7143 0.0357 0.6190 0.0571 0.0029 0.0495
Vibratory Compactor Paving Equipment 80 1 40 2 80 0.53 120 0.3272 0.0280 0.3459 0.0131 0.0011 0.0138
Backhoe Tractor/loader/backhoe 85 1 60 8 480 0.55 120 0.3607 0.0309 0.3813 0.0866 0.0074 0.0915
Trencher Trencher  75 5 20 8 800 0.75 120 0.4340 0.0372 0.4588 0.1736 0.0149 0.1835
Digger Derrick Trucks Bore/Drill Rigs 350 2 20 4 160 0.75 500 1.7361 0.0868 1.5046 0.1389 0.0069 0.1204
Generator Generator Sets 30 3 20 8 480 0.74 50 0.2741 0.0220 0.2007 0.0658 0.0053 0.0482

Offroad Equip Category 
HP 

Estimate

Primary
Equip

Quantity

Activity
Schedule 
Estimate 
(Days)

Duration 
of Use
(Hours/ 
Day)

Load Factor 
for TIER 3

HP Used for 
OFFROAD

HP Used for 
OFFROAD

HP Used for 
OFFROAD

Primary Equipment Description Offroad Equip Category 
HP 

Estimate

Primary
Equip

Quantity

Activity
Schedule 
Estimate 
(Days)

Duration 
of Use
(Hours/ 
Day)

Load Factor 
for TIER 3

Primary Equipment Description Offroad Equip Category 
HP 

Estimate

Primary
Equip

Quantity

Activity
Schedule 
Estimate 
(Days)

Duration 
of Use
(Hours/ 
Day)

Load Factor 
for TIER 3

Primary Equipment Description
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Maximum 
horsepower

1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015+

<11

11�hp<25 

25�hp<50   ‐

50�hp< 75

75�hp<100

100�hp<175

175�hp<300

300�hp<600  ‐ 1.0 / 6.9 / 8.5 / 0.40b
4.8 / 2.6 / 0.15

600�hp�750

750hp<GEN 
�1200hp

GEN>1200 hp

a) The PM standard for hand‐start, air cooled, direct injection engines below 11 hp may be delayed until 2010 and be set at 0.45 g/bhp‐hr.
b) Standards given are NMHC/NOx/CO/PM in g/bhp‐hr.
c) Engine families in this power category may alternately meet Tier 3 PM standards (0.30 g/bhp‐hr) from 2008‐2011 in exchange for introducing final PM standards in 2012.
d) The implementation schedule shown is the three‐year alternate NOx approach.  Other schedules are available.
e) Certain manufacturers have agreed to comply with these standards by 2005.

: Tier 4 Interim / Final

4.9 / 2.6 / 0.15

Mobile 
Machines      
> 750hp

 ‐ 1.0 / 6.9 / 8.5 / 0.40b 4.8 / 2.6 / 0.15
0.14 / 
0.50 / 
2.6 / 

0.02b0.30 / 0.50 / 2.6 / 0.07b

0.30 / 2.6 / 2.6 / 0.07b

0.14 / 
2.6 / 
2.6 / 

0.03b

: Tier 1 : Tier 2 : Tier 3

3.0 / 2.6 / 0.15e 0.14 / 1.5 / 2.6 / 0.015b,d

0.14 / 
0.30 / 
2.2 / 

0.015b

3.5 / 4.1 / 0.02

3.5 / 3.7 / 0.02c

0.14 / 
0.30 / 
3.7 / 

0.015b
3.0 / 3.7 / 0.22

7.1 /4.1 / 0.60 5.6 / 4.1 / 0.45 5.6 / 4.1 / 0.22

5.6 / 3.7 / 0.30
3.5 / 3.7 / 0.22c

 ‐ / 6.9 / ‐ / ‐ b 3.5 / 3.7 / 0.30

0.14 / 2.5 / 3.7 / 0.015b,d

4.9 / 3.7 / 0.22

See Table 2 footnote (a)
7.8 / 6.0 / 0.75 5.6 / 6.0 / 0.6 5.6 / 6.0 / 0.30a

7.1 / 4.9 / 0.60 5.6 / 4.9 / 0.60 5.6 / 4.9 / 0.30

ARB and USEPA Off‐Road Compression‐Ignition (Diesel) Engine Standards (NMHC+NOx/CO/PM in g/bhp‐hr).  When ARB and USEPA standards 
differ, the standards shown here represent the more stringent of the two. 
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Maximum 
horsepower

g/bhp‐hr lb/bhp‐hr g/bhp‐hr lb/bhp‐hr g/bhp‐hr lb/bhp‐hr g/bhp‐hr lb/bhp‐hr g/bhp‐hr lb/bhp‐hr g/bhp‐hr lb/bhp‐hr

<11 5.6 0.0123457 6 0.0132275 0.6 0.0013228 5.6 0.0123457 6 0.0132275 0.6 0.0013228 0.00% 0.00% 0.00%

11�hp<25  5.6 0.0123457 4.9 0.0108025 0.6 0.0013228 5.6 0.0123457 4.9 0.0108025 0.6 0.0013228 0.00% 0.00% 0.00%

25�hp<50  5.6 0.0123457 4.1 0.0090388 0.45 0.0009921 5.6 0.0123457 4.1 0.0090388 0.45 0.0009921 0.00% 0.00% 0.00%

50�hp< 75 5.6 0.0123457 3.7 0.008157 0.3 0.0006614 5.6 0.0123457 3.7 0.008157 0.3 0.0006614 0.00% 0.00% 0.00%

75�hp<100 5.6 0.0123457 3.7 0.008157 0.3 0.0006614 3.5 0.007716 3.7 0.008157 0.3 0.0006614 37.50% 0.00% 0.00%

100�hp<175 4.9 0.0108025 3.7 0.008157 0.22 0.000485 3 0.0066138 3.7 0.008157 0.22 0.000485 38.78% 0.00% 0.00%

175�hp<300 4.9 0.0108025 2.6 0.0057319 0.15 0.0003307 3 0.0066138 2.6 0.0057319 0.15 0.0003307 38.78% 0.00% 0.00%

300�hp<600 4.8 0.010582 2.6 0.0057319 0.15 0.0003307 3 0.0066138 2.6 0.0057319 0.15 0.0003307 37.50% 0.00% 0.00%

600�hp�750 4.8 0.010582 2.6 0.0057319 0.15 0.0003307 3 0.0066138 2.6 0.0057319 0.15 0.0003307 37.50% 0.00% 0.00%

4.8 0.010582 2.6 0.0057319 0.15 0.0003307 4.8 0.010582 2.6 0.0057319 0.15 0.0003307 0.00% 0.00% 0.00%

4.8 0.010582 2.6 0.0057319 0.15 0.0003307 4.8 0.010582 2.6 0.0057319 0.15 0.0003307 0.00% 0.00% 0.00%

750hp<GEN 
�1200hp

4.8 0.010582 2.6 0.0057319 0.15 0.0003307 4.8 0.010582 2.6 0.0057319 0.15 0.0003307 0.00% 0.00% 0.00%

GEN>1200 hp 4.8 0.010582 2.6 0.0057319 0.15 0.0003307 4.8 0.010582 2.6 0.0057319 0.15 0.0003307 0.00% 0.00% 0.00%

: Tier 3: Tier 2

Mobile 
Machines      
> 750hp

NOxNOx CO PM

TIER 2 
Emission Factors

NOx CO PM

TIER 3
Emission Factors

% reduction from 
TIER 2 to TIER 3

CO PM
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PSR Offroad Load Factors
Used in conjunction with Tier 2‐3 emission factors.
Source: mailout MSC99‐32, http://www.arb.ca.gov/msei/onroad/downloads/pubs/mo9932.zip (4/2/2009)

Category Equipment HP P/N

 Activity
(hrs/yr)  Load

 Agricultural Mowers          120 P 363 0.43
50 P 475 0.70
120 P 475 0.70
175 P 475 0.70
250 N 475 0.70
500 N 475 0.70
50 P 95 0.58
120 P 95 0.58
120 P 150 0.70
175 P 150 0.70
250 N 150 0.70
500 N 150 0.70
50 P 790 0.48
120 P 790 0.48
50 P 749 0.65
120 P 749 0.65
175 P 749 0.65
250 N 749 0.65
500 N 749 0.65
50 P 381 0.51
120 P 381 0.51
175 P 381 0.51
250 N 381 0.51
500 N 381 0.51
50 P 90 0.50
120 P 90 0.50
175 P 90 0.50
250 N 90 0.50
500 N 90 0.50
120 P 110 0.55
175 P 110 0.55
250 N 172 0.78
500 N 172 0.78
50 P 815 0.48
120 P 815 0.48
175 P 815 0.48
250 N 815 0.48
500 N 815 0.48
750 N 815 0.48
9999 N 815 0.48
50 N 338 0.74
120 N 338 0.74
175 N 338 0.74
250 N 338 0.74
500 N 338 0.74
750 N 338 0.74
9999 N 338 0.74
50 P 145 0.30
120 P 145 0.30
50 P 403 0.74
120 P 403 0.74
175 P 403 0.74
250 N 403 0.74
500 N 403 0.74

Commercial

Agricultural
 Agricultural Tractors       

 Balers                      

 Combines                    

 Hydro Power Units           

 Irrigation Pumps            

 Other Agricultural Equipment

 Sprayers                    

 Swathers                    

 Tillers >5 HP               

 Air Compressors             

 Generator Sets              

 Pressure Washers            

 Pumps                       
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PSR Offroad Load Factors
Used in conjunction with Tier 2‐3 emission factors.
Source: mailout MSC99‐32, http://www.arb.ca.gov/msei/onroad/downloads/pubs/mo9932.zip (4/2/2009)

Category Equipment HP P/N

 Activity
(hrs/yr)  Load

9999 N 403 0.74
50 P 643 0.45
120 P 643 0.45
175 P 643 0.45
50 P 726 0.75
120 P 726 0.75
175 P 726 0.75
250 N 726 0.75
500 N 726 0.75
750 N 726 0.75
9999 N 726 0.75
50 P 580 0.73
120 P 580 0.73
175 P 580 0.73
50 P 1464 0.43
120 P 1464 0.43
175 P 1464 0.43
250 N 1464 0.43
500 N 1464 0.43
750 N 1464 0.43
50 P 936 0.64
120 P 936 0.64
175 P 936 0.64
250 N 936 0.64
500 N 936 0.64
750 N 936 0.64
9999 N 936 0.64
50 P 955 0.78
120 P 955 0.78
175 P 955 0.78
250 N 955 0.78
500 N 955 0.78
750 N 955 0.78
9999 N 955 0.78
50 P 1162 0.57
120 P 1162 0.57
175 P 1162 0.57
250 N 1162 0.57
500 N 1162 0.57
750 N 1162 0.57
50 P 965 0.61
120 P 965 0.61
175 P 965 0.61
250 N 965 0.61
500 N 965 0.61
750 N 965 0.61
120 P 855 0.65
175 P 855 0.65
250 N 855 0.65
750 N 855 0.65
9999 N 855 0.65
175 P 1641 0.57
250 N 1641 0.57
500 N 1641 0.57

 Welders                     

 Bore/Drill Rigs             Construction

 Concrete/Industrial Saws    

 Cranes                      

 Crawler Tractors            

 Crushing/Proc. Equipment    

 Excavators                  

 Graders                     

 Off‐Highway Tractors        

 Off‐Highway Trucks          
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PSR Offroad Load Factors
Used in conjunction with Tier 2‐3 emission factors.
Source: mailout MSC99‐32, http://www.arb.ca.gov/msei/onroad/downloads/pubs/mo9932.zip (4/2/2009)

Category Equipment HP P/N

 Activity
(hrs/yr)  Load

750 N 1641 0.57
9999 N 1641 0.57
50 P 606 0.62
120 P 606 0.62
175 P 606 0.62
500 N 606 0.62
50 P 828 0.62
120 P 828 0.62
175 P 828 0.62
250 N 828 0.62
500 N 828 0.62
50 P 622 0.53
120 P 622 0.53
175 P 622 0.53
250 N 622 0.53
50 P 748 0.56
120 P 748 0.56
175 P 748 0.56
250 N 748 0.56
500 N 748 0.56
50 P 1198 0.60
120 P 1198 0.60
175 P 1198 0.60
250 N 1198 0.60
500 N 1198 0.60
175 P 899 0.59
250 N 899 0.59
500 N 899 0.59
750 N 899 0.59
9999 N 899 0.59
50 P 1346 0.54
120 P 1346 0.54
175 P 1346 0.54
250 N 1346 0.54
500 N 1346 0.54
750 N 1346 0.54
9999 N 1346 0.54
120 P 1090 0.72
175 P 1090 0.72
250 N 1090 0.72
500 N 1090 0.72
750 N 1090 0.72
50 P 535 0.78
120 P 535 0.78
175 P 535 0.78
250 N 535 0.78
50 P 811 0.55
120 P 811 0.55
50 P 561 0.45
120 P 561 0.45
175 P 561 0.45
250 N 561 0.45
500 N 561 0.45
750 N 561 0.45

 Other Construction Equipment

 Pavers                      

 Paving Equipment            

 Rollers                     

 Rough Terrain Forklifts     

 Rubber Tired Dozers         

 Rubber Tired Loaders        

 Scrapers                    

 Signal Boards               

 Skid Steer Loaders          

 Surfacing Equipment         
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PSR Offroad Load Factors
Used in conjunction with Tier 2‐3 emission factors.
Source: mailout MSC99‐32, http://www.arb.ca.gov/msei/onroad/downloads/pubs/mo9932.zip (4/2/2009)

Category Equipment HP P/N

 Activity
(hrs/yr)  Load

50 P 1135 0.55
120 P 1135 0.55
175 P 1135 0.55
250 N 1135 0.55
50 P 620 0.75
120 P 620 0.75
175 P 620 0.75
250 N 620 0.75
500 N 620 0.75
750 N 620 0.75
50 P 815 0.48
120 P 815 0.48

 Crane                        750 N 1464 0.43
 Deck/door engine             250 N 142 0.80

175 P 878 0.51
250 N 878 0.51
750 N 878 0.51
50 P 1011 0.74
120 P 1011 0.74
175 P 1011 0.74
250 N 1011 0.74
500 N 1011 0.74
750 N 1011 0.74
9999 N 1011 0.74
50 P 878 0.51
120 P 878 0.51
175 P 878 0.51
250 N 878 0.51
500 N 878 0.51
750 N 878 0.51
9999 N 878 0.51
120 P 878 0.51
175 P 878 0.51
250 N 878 0.51
500 N 878 0.51
175 P 403 0.74
250 N 403 0.74
500 N 403 0.74
9999 N 403 0.74
120 P 1231 0.60
175 P 1231 0.60
250 N 1231 0.60
750 N 1231 0.60
120 P 1231 0.60
175 P 1231 0.60
250 N 1231 0.60
750 N 1231 0.60
120 P 1231 0.60
175 P 1231 0.60
250 N 1231 0.60
750 N 1231 0.60
9999 N 1231 0.60
250 N 1231 0.60
750 N 1231 0.60

 Tractors/Loaders/Backhoes   

 Trenchers                   

 Compressor (Dredging)       

 Dredger                     

 Generator (Dredging)        

Dredging

 Hoist/swing/winch           

 Other (Dredging)            

 Pump (Dredging)             

Drilling  Compressors (Workover)      

 Generator (Drilling)        

 Generator (Workover)        

 Lift (Drilling)             
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PSR Offroad Load Factors
Used in conjunction with Tier 2‐3 emission factors.
Source: mailout MSC99‐32, http://www.arb.ca.gov/msei/onroad/downloads/pubs/mo9932.zip (4/2/2009)

Category Equipment HP P/N

 Activity
(hrs/yr)  Load

120 P 1231 0.60
175 P 1231 0.60
250 N 1231 0.60
750 N 1231 0.60
9999 N 1231 0.60
120 P 1231 0.60
175 P 1231 0.60
250 N 1231 0.60
750 N 1231 0.60
9999 N 1231 0.60
120 P 1231 0.60
175 P 1231 0.60
250 N 1231 0.60
750 N 1231 0.60
9999 N 1231 0.60
120 P 1231 0.60
175 P 1231 0.60
250 N 1231 0.60
750 N 1231 0.60
9999 N 1231 0.60

 Snubbing                     120 P 1231 0.60
120 P 1231 0.60
175 P 1231 0.60
250 N 1231 0.60
750 N 1231 0.60

 A/C Tug Narrow Body  250 N 606.1839847 0.80
 A/C Tug Wide Body  500 N 759.2692308 0.80
 Air Conditioner  175 N 808.1666667 0.75
 Air Start Unit  500 N 332.9655172 0.90
 Baggage Tug  120 N 1623.8 0.55
 Belt Loader  120 N 1037.643678 0.50
 Bobtail  120 N 1867.428571 0.55
 Cargo Loader  120 N 901.7941176 0.50
 Cargo Tractors  120 N 101 0.54
 Catering Truck  250 N 1600 0.52
 Forklift  175 P 731.5 0.30
 Fuel Truck  250 N 3489.166667 0.25
 Generator  175 N 1629.714286 0.78
 Ground Power Unit  175 N 968.4296875 0.75
 Hydrant Truck  175 N 224.25 0.70
 Lav Truck  175 N 1306.5 0.25
 Lift  120 N 917.3636364 0.50
 Other  175 N 1645.590909 0.50
 Passenger Stand  120 N 70 0.59
 Service Truck  175 N 1930.75 0.20
 Sweeper  120 N 12 0.51

50 P 384 0.46
120 P 384 0.46
500 N 384 0.46
750 N 384 0.46
50 P 1800 0.30
120 P 1800 0.30
175 P 1800 0.30
250 N 1800 0.30

 Pump (Drilling)             

 Pump (Workover)             

 Swivel                      

Ground Support Equipment

 Aerial Lifts                

 Other Drilling Equipment    

 Other Workover Equipment    

 Forklifts                   

Industrial
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PSR Offroad Load Factors
Used in conjunction with Tier 2‐3 emission factors.
Source: mailout MSC99‐32, http://www.arb.ca.gov/msei/onroad/downloads/pubs/mo9932.zip (4/2/2009)

Category Equipment HP P/N

 Activity
(hrs/yr)  Load

500 N 1800 0.30
50 N 878 0.51
120 N 878 0.51
175 N 878 0.51
250 N 878 0.51
500 N 878 0.51
750 N 878 0.51
9999 N 878 0.51
50 N 421 0.59
120 N 421 0.59
175 N 421 0.59
250 N 421 0.59
500 N 421 0.59
50 N 1220 0.68
120 N 1220 0.68
175 N 1220 0.68
250 N 1220 0.68
120 P 465 0.73
175 P 465 0.73
250 N 465 0.73
500 N 465 0.73
750 N 465 0.73
120 N 120 0.40
250 N 120 0.40
175 P 400 0.65
250 N 400 0.65
500 N 400 0.65
120 P 1276 0.71
175 P 1276 0.71
250 N 1276 0.71
500 N 1276 0.71
750 N 1276 0.71

 Shredders                    175 P 120 0.40
120 P 1442 0.74
175 P 1442 0.74
250 N 1442 0.74
500 N 1442 0.74
120 P 300 0.60
250 N 300 0.60
500 N 300 0.60
120 P 300 0.60
175 P 300 0.60
120 P 300 0.60
175 P 300 0.60
250 N 300 0.60
50 P 300 0.60
120 P 300 0.60
50 P 300 0.60
120 P 300 0.60
175 P 300 0.60
250 N 300 0.60
500 N 300 0.60
120 P 300 0.60

Lawn and Garden  Chippers/Stump Grinders     

 Leaf Blowers/Vacuums        

 Snowblowers                 

 Skidders                    

Logging

 A/C unit                    

 Aircraft Support            

 Other General Industrial Equipment

 Other Material Handling Equipment

 Sweepers/Scrubbers          

 Fellers/Bunchers            

Military Tactical Support

 Communications              

 Compressor (Military)       

 Crane                       

 Cart                        
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PSR Offroad Load Factors
Used in conjunction with Tier 2‐3 emission factors.
Source: mailout MSC99‐32, http://www.arb.ca.gov/msei/onroad/downloads/pubs/mo9932.zip (4/2/2009)

Category Equipment HP P/N

 Activity
(hrs/yr)  Load

175 P 300 0.60
250 N 300 0.60

 Deicer                       120 P 300 0.60
50 P 300 0.60
120 P 300 0.60
175 P 300 0.60
250 N 300 0.60
500 N 300 0.60

 Hydraulic unit               120 P 300 0.60
 Lift (Military)              120 P 300 0.60
 Light                        50 P 300 0.60

50 P 300 0.60
120 P 300 0.60
175 P 300 0.60
250 N 300 0.60
500 N 300 0.60
750 N 300 0.60

 Pressure Washer              175 P 300 0.60
50 P 300 0.60
120 P 300 0.60
120 P 300 0.60
500 N 300 0.60
120 P 300 0.60
175 P 300 0.60
250 N 300 0.60
500 N 300 0.60
50 P 300 0.60
120 P 300 0.60
120 P 484 0.56
175 P 484 0.56
250 N 484 0.56
500 N 484 0.56
750 N 484 0.56
9999 N 484 0.56
50 N 1341 0.28
120 P 1341 0.28

Transport Refrigeration  Transport Refrigeration Unit

 Start Cart                  

 Test Stand                  

 Welder                      

Misc. Portable Equipment  Misc Portable Equipment     

 Generator (Military)        

 Other tactical support equipment

 Pump (Military)             
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Helicopter Emissions Calculation NOX VOC/ROG PM CO SOX CO2
Helicopter flight hours based on estimates from Sargent & Lundy LLC construction contractor: (tons) (tons) (tons) (tons) (tons) (tons)
1 structure/day 20.7852 12.1261 6.3940 20.7852 4.3243 10564.2142

‐ heavy lift helicopter 2  hours per structure
‐ medium lift helicopter 4  hours per structure

‐ light lift helicopter 10  hours per structure

Segments 8A / 8B / 8C / 8D / 8E / 9A
18 months Structures 140

Total Flight 
Cycles

NOX VOC/ROG PM CO SOX CO2

11,538 (tons) (tons) (tons) (tons) (tons) (tons)
Light Duty/Crew Helicopter  1200 Jet A 140 10 40 10                8,471  2.3652 0.5771 0.8858 2.3652 0.5573 1361.5280
Medium Lift Helicopter 3000 140 4 10 4                2,045  1.2696 2.7643 0.2568 1.2696 0.3721 909.0206
Heavy Lift Helicopter 9000 140 2 5 2                1,023  2.8461 0.4396 0.8511 2.8461 0.4189 1023.4157

Segments 9B / 9C
18 months Structures 114

Total Flight 
Cycles

NOX VOC/ROG PM CO SOX CO2

9,396 (tons) (tons) (tons) (tons) (tons) (tons)
Light Duty/Crew Helicopter  1200 Jet A 114 10 40 10                6,897  1.9260 0.4699 0.7213 1.9260 0.4538 1108.6728
Medium Lift Helicopter 3000 114 4 10 4                1,665  1.0338 2.2509 0.2091 1.0338 0.3030 740.2025
Heavy Lift Helicopter 9000 114 2 5 2                    833  2.3175 0.3580 0.6930 2.3175 0.3411 833.3528

Segments 10A / 10B
18 months Structures 86

Total Flight 
Cycles

NOX VOC/ROG PM CO SOX CO2

7,088 (tons) (tons) (tons) (tons) (tons) (tons)
Light Duty/Crew Helicopter  1200 Jet A 86 10 40 10                5,203  1.4529 0.3545 0.5442 1.4529 0.3424 836.3672
Medium Lift Helicopter 3000 86 4 10 4                1,256  0.7799 1.6981 0.1577 0.7799 0.2286 558.3984
Heavy Lift Helicopter 9000 86 2 5 2                    628  1.7483 0.2700 0.5228 1.7483 0.2573 628.6696

Segments 7 / 5 / 4A
18 months Structures 109

Total Flight 
Cycles

NOX VOC/ROG PM CO SOX CO2

8,983 (tons) (tons) (tons) (tons) (tons) (tons)
Hughes 500 E Helicopter  1200 Jet A 109 10 40 10                6,595  1.8415 0.4493 0.6897 1.8415 0.4339 1060.0468
Medium Lift Helicopter 3000 109 4 10 4                1,592  0.9885 2.1522 0.1999 0.9885 0.2897 707.7375
Heavy Lift Helicopter 9000 109 2 5 2                    796  2.2159 0.3423 0.6626 2.2159 0.3262 796.8022

Work Flight 
Cycles/ Day

Refuel Flight 
Cycles/ Day

Work Flight 
Cycles/ Day

Refuel Flight 
Cycles/ Day

Work Flight 
Cycles/ Day

Refuel Flight 
Cycles/ Day

Work Flight 
Cycles/ Day

Refuel Flight 
Cycles/ Day

Primary Equipment Description HP Estimate
Fuel 
Type

Activity
Schedule 
Estimate 
(Days)

Duration of 
Use

(Hours/ Day)

Primary Equipment Description HP Estimate
Probable
Fuel 
Type

Activity
Schedule 
Estimate 
(Days)

Duration of 
Use

(Hours/ Day)

Activity
Schedule 
Estimate 
(Days)

Duration of 
Use

(Hours/ Day)
Primary Equipment Description HP Estimate

Fuel 
Type

Primary Equipment Description HP Estimate
Fuel 
Type

Activity
Schedule 
Estimate 
(Days)

Duration of 
Use

(Hours/ Day)
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Helicopter Emission Factors
CO, VOC, NOx, and Sox helicopter emissions are calculated using EDMS 5.1 emission factors
PM helicopter emissions are calculated using factors provided inVolume 4, Procedures for Emissions Inventory Preparation, EPA420R‐92‐009.
CO2 helicopter emissions are calculated using CCAR reccomended factor 9.57 kg CO2/gallon jet fuel
Flight cycles based on estimates from Sargent & Lundy and calculated to: 16.43 minutes for heavy lift, 16.43 minutes for medium lift, and 9.92 minutes for light lift helicopters
Helicopter operating modes, as percentages of total engine run time, are estimated as follows

Taxi Out 10%
Takeoff 5%

Climbout 10%
Approach/Cruising 65%

Taxi In 10%
Density Jet A  .8 kg/L
CO2 emission factor 9.57 kg CO2/gal jet fuel 3156.33 g/kg jet fuel @ 15C

CO VOC NOx SOx PM CO2

Heavy Lift Helicopter

Boeing 234 UT Avro Lycoming AL5512 two 4200 T64‐GE‐413 / 3925 Taxi Out 0.03608 1.64 2.620 19.876 2.620 1.292 2.920 3156.332

Sikorsky S‐64F PW JFTD12A‐5A two 4800 T56‐A7 (PM) 4050 Takeoff 0.207921 2.46 11.020 0.356 11.020 1.292 1.780 3156.332

Sikorsky S‐64E PW JFTD12A‐4 two 4500 Approach  0.165387 10.68 8.540 0.403 8.540 1.292 2.850 3156.332

Taxi In 0.03608 1.64 2.620 19.876 2.620 1.292 2.920 3156.332

Total 16.43

Medium Lift Helicopter

Boeing 107II GE T58 two 1400 T58‐GE‐8F / 1400 Taxi Out 0.01826 1.64 1.430 150.010 1.430 1.292 0.750 3156.332

Sikorsky S‐61S GE CT58‐140 two 1500 T58‐GE‐5 (PM) 1500 Takeoff 0.099972 0.82 5.470 0.690 5.470 1.292 0.900 3156.332

Sikorsky S‐61L GE CT58‐110 two 1500 Climbout 0.078989 1.64 4.697 1.034 4.697 1.292 0.900 3156.332

Eurocopter 332C/L Makila 1A1 two 1800 Approach  0.074229 10.68 4.476 1.295 4.476 1.292 0.900 3156.332

Bell 214B Lycoming LTC4B‐8 one 2930 Taxi In 0.01826 1.64 1.430 150.010 1.430 1.292 0.750 3156.332

Total 16.43

Light Duty/Crew Helicopter 

Sikorsky S‐58T PW PT6T6 one 1875 PW PT6A‐42 /  850 Taxi Out 0.012958 0.99 2.160 20.030 2.160 1.292 2.900 3156.332

Hughes 500E Allison 250‐C20B/R one 450 TPE 331‐3 (PM) 575 Takeoff 0.1193 0.50 7.299 0.000 7.299 1.292 1.750 3156.332

Climbout 0.116844 0.99 7.330 0.000 7.330 1.292 1.470 3156.332

Approach  0.028586 6.45 4.202 0.001 4.202 1.292 2.400 3156.332

Taxi In 0.012958 0.99 2.160 20.030 2.160 1.292 2.900 3156.332

Total 9.92

Helicopter Model Actual Engine Model Engine
Operating 
Mode

Fuel Flow, 
kg/s

Time in 
Mode per 
Cycle, min

Model 
Engine HP

Actual 
Engine HP

Emission Indices, g/kg fuel
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Helicopter Emission Factors
CO, VOC, NOx, and Sox helicopter emissions are calculated using EDMS 5.1 emission factors
PM helicopter emissions are calculated using factors provided inVolume 4, Procedures for Emissions Inventory Preparation, EPA420R‐92‐009.
CO2 helicopter emissions are calculated using CCAR reccomended factor 9.57 kg CO2/gallon jet fuel
Flight cycles based on estimates from Sargent & Lundy and calculated to: 16.43 minutes for heavy lift, 16.43 minutes for medium lift, and 9.92 min
Helicopter operating modes, as percentages of total engine run time, are estimated as follows

Taxi Out 10%
Takeoff 5%

Climbout 10%
Approach/Cruising 65%

Taxi In 10%
Density Jet A  .8 kg/L
CO2 emission factor 9.57 kg CO2/gal jet fuel 3156.33 g/kg jet fuel @ 15C

Heavy Lift Helicopter

Boeing 234 UT Avro Lycoming AL5512 two 4200 T64‐GE‐413 / 3925 Taxi Out 0.03608 1.64

Sikorsky S‐64F PW JFTD12A‐5A two 4800 T56‐A7 (PM) 4050 Takeoff 0.207921 2.46

Sikorsky S‐64E PW JFTD12A‐4 two 4500 Approach  0.165387 10.68

Taxi In 0.03608 1.64

Total 16.43

Medium Lift Helicopter

Boeing 107II GE T58 two 1400 T58‐GE‐8F / 1400 Taxi Out 0.01826 1.64

Sikorsky S‐61S GE CT58‐140 two 1500 T58‐GE‐5 (PM) 1500 Takeoff 0.099972 0.82

Sikorsky S‐61L GE CT58‐110 two 1500 Climbout 0.078989 1.64

Eurocopter 332C/L Makila 1A1 two 1800 Approach  0.074229 10.68

Bell 214B Lycoming LTC4B‐8 one 2930 Taxi In 0.01826 1.64

Total 16.43

Light Duty/Crew Helicopter 

Sikorsky S‐58T PW PT6T6 one 1875 PW PT6A‐42 /  850 Taxi Out 0.012958 0.99

Hughes 500E Allison 250‐C20B/R one 450 TPE 331‐3 (PM) 575 Takeoff 0.1193 0.50

Climbout 0.116844 0.99

Approach  0.028586 6.45

Taxi In 0.012958 0.99

Total 9.92

Helicopter Model Actual Engine Model Engine
Operating 
Mode

Fuel Flow, 
kg/s

Time in 
Mode per 
Cycle, min

Model 
Engine HP

Actual 
Engine HP CO VOC NOx SOx PM CO2

0.021 0.156 0.021 0.010 0.023 24.748

0.747 0.024 0.747 0.088 0.121 213.924

1.995 0.094 1.995 0.302 0.666 737.369

0.021 0.156 0.021 0.010 0.023 24.748

0.006 0.595 0.006 0.005 0.003 12.525

0.059 0.007 0.059 0.014 0.010 34.286

0.081 0.018 0.081 0.022 0.015 54.180

0.469 0.136 0.469 0.135 0.094 330.946

0.006 0.595 0.006 0.005 0.003 12.525

0.004 0.034 0.004 0.002 0.005 5.365

0.057 0.000 0.057 0.010 0.014 24.697

0.112 0.000 0.112 0.020 0.023 48.377

0.102 0.000 0.102 0.031 0.058 76.931

0.004 0.034 0.004 0.002 0.005 5.365

Emissions Per Mode, lbs/engine‐cycle
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Helicopter Emission Factors
CO, VOC, NOx, and Sox helicopter emissions are calculated using EDMS 5.1 emission factors
PM helicopter emissions are calculated using factors provided inVolume 4, Procedures for Emissions Inventory Preparation, EPA420R‐92‐009.
CO2 helicopter emissions are calculated using CCAR reccomended factor 9.57 kg CO2/gallon jet fuel
Flight cycles based on estimates from Sargent & Lundy and calculated to: 16.43 minutes for heavy lift, 16.43 minutes for medium lift, and 9.92 min
Helicopter operating modes, as percentages of total engine run time, are estimated as follows

Taxi Out 10%
Takeoff 5%

Climbout 10%
Approach/Cruising 65%

Taxi In 10%
Density Jet A  .8 kg/L
CO2 emission factor 9.57 kg CO2/gal jet fuel 3156.33 g/kg jet fuel @ 15C

Heavy Lift Helicopter

Boeing 234 UT Avro Lycoming AL5512 two 4200 T64‐GE‐413 / 3925 Taxi Out 0.03608 1.64

Sikorsky S‐64F PW JFTD12A‐5A two 4800 T56‐A7 (PM) 4050 Takeoff 0.207921 2.46

Sikorsky S‐64E PW JFTD12A‐4 two 4500 Approach  0.165387 10.68

Taxi In 0.03608 1.64

Total 16.43

Medium Lift Helicopter

Boeing 107II GE T58 two 1400 T58‐GE‐8F / 1400 Taxi Out 0.01826 1.64

Sikorsky S‐61S GE CT58‐140 two 1500 T58‐GE‐5 (PM) 1500 Takeoff 0.099972 0.82

Sikorsky S‐61L GE CT58‐110 two 1500 Climbout 0.078989 1.64

Eurocopter 332C/L Makila 1A1 two 1800 Approach  0.074229 10.68

Bell 214B Lycoming LTC4B‐8 one 2930 Taxi In 0.01826 1.64

Total 16.43

Light Duty/Crew Helicopter 

Sikorsky S‐58T PW PT6T6 one 1875 PW PT6A‐42 /  850 Taxi Out 0.012958 0.99

Hughes 500E Allison 250‐C20B/R one 450 TPE 331‐3 (PM) 575 Takeoff 0.1193 0.50

Climbout 0.116844 0.99

Approach  0.028586 6.45

Taxi In 0.012958 0.99

Total 9.92

Helicopter Model Actual Engine Model Engine
Operating 
Mode

Fuel Flow, 
kg/s

Time in 
Mode per 
Cycle, min

Model 
Engine HP

Actual 
Engine HP CO VOC NOx SOx PM CO2

0.041 0.312 0.041 0.020 0.046 49.496

1.494 0.048 1.494 0.175 0.241 427.848

3.990 0.188 3.990 0.604 1.332 1474.739

0.041 0.312 0.041 0.020 0.046 49.496

5.566 0.860 5.566 0.819 1.664 2001.578

0.011 1.191 0.011 0.010 0.006 25.050

0.119 0.015 0.119 0.028 0.020 68.572

0.161 0.035 0.161 0.044 0.031 108.359

0.939 0.272 0.939 0.271 0.189 661.892

0.011 1.191 0.011 0.010 0.006 25.050

1.242 2.703 1.242 0.364 0.251 888.923

0.007 0.068 0.007 0.004 0.010 10.730

0.114 0.000 0.114 0.020 0.027 49.394

0.225 0.000 0.225 0.040 0.045 96.755

0.205 0.000 0.205 0.063 0.117 153.863

0.007 0.068 0.007 0.004 0.010 10.730

0.558 0.136 0.558 0.132 0.209 321.472

Emissions Per Mode, lbs/cycle
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Onroad Emissions Calculation
Emission factors generated by EMFAC assuming 1990‐2011 composite fleet of light, medium, and heavy duty vehicles.
Vehicle mix, schedules, and workforce by Sargent‐Lundy LLC, construction contractor.

Light Duty Autos and Trucks
Overall Personnel to Work Sites NOX ROG PM CO SOX CO2
Worker Commute Trips * (lb/1000mi) (lb/1000mi) (lb/1000mi) (lb/1000mi) (lb/1000mi) (lb/1000mi)
Maximum Labor Force 450 12 346 60 20,769 5,483,077 0.6818 0.5591 0.0882 6.3988 0.0092 954.9929
Typical Labor Force 375 10 288 60 17,308 3,807,692 0.6818 0.5591 0.0882 6.3988 0.0092 954.9929
* Estimated rideshare factor 1.3 SubTot Personnel (mi) 9,290,769

Operational Emissions ‐ Light Duty

RT/day 
(mi)

Vehicle 
Days

Total 
Miles

NOX
(lb/1000mi)

ROG
(lb/1000mi)

PM
(lb/1000mi)

CO
(lb/1000mi)

SOX
(lb/1000mi)

CO2
(lb/1000mi)

SubTot Crew and QA/QC Mobilize (mi) 60 23,497 1,409,820 0.6818 0.5591 0.0882 6.3988 0.0092 954.9929

TOTAL Light Duty Autos and Trucks (vmt) 10,700,589

Medium to Heavy Duty Trucks

Operational Emissions ‐ Medium Duty

RT/day 
(mi)

Vehicle 
Days

Total 
Miles

NOX
(lb/1000mi)

ROG
(lb/1000mi)

PM
(lb/1000mi)

CO
(lb/1000mi)

SOX
(lb/1000mi)

CO2
(lb/1000mi)

Splicing/testing vans, dump trucks under 200hp 60 2,830 169,800 3.3530 0.8124 0.1529 8.3004 0.0159 1710.7359
Miscellaneous hardware deliveries 60 100 6000 3.3530 0.8124 0.1529 8.3004 0.0159 1710.7359

TOTAL Medium Duty Trucks (vmt) 175,800

Heavy‐Heavy Duty Trucks

Operational Emissions ‐ Heavy Duty

RT/day 
(mi)

Vehicle 
Days

Total 
Miles

NOX
(lb/1000mi)

ROG
(lb/1000mi)

PM
(lb/1000mi)

CO
(lb/1000mi)

SOX
(lb/1000mi)

CO2
(lb/1000mi)

Local material deliveries and waste removal 60 20,336 1,220,160 30.9414 2.3167 1.1887 11.2972 0.0434 4095.4447
Port to marshalling yards material deliveries 150 1,050 157,500 30.9414 2.3167 1.1887 11.2972 0.0434 4095.4447
Equipment deliveries 60 482 28,920 30.9414 2.3167 1.1887 11.2972 0.0434 4095.4447
Water transportation 60 5,561 333,660 30.9414 2.3167 1.1887 11.2972 0.0434 4095.4447
Fuel transportation 60 2979 178,740 30.9414 2.3167 1.1887 11.2972 0.0434 4095.4447

TOTAL Heavy‐Heavy Duty Trucks (vmt) 1,918,980

Composite Emissions for Fleet of Vehicles

Workers Months Veh/Day
RT/day 
(mi) Miles/Day

Total 
Miles

Composite Emissions for Fleet of Vehicles

Composite Emissions for Fleet of Vehicles
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Onroad Emissions Calculation
Emission factors generated by EMFAC assuming 1990‐2011 composite fleet of light, medium, and heavy duty vehicles.
Vehicle mix, schedules, and workforce by Sargent‐Lundy LLC, construction contractor.

Light Duty Autos and Trucks
Overall Personnel to Work Sites
Worker Commute Trips *
Maximum Labor Force 450 12 346 60 20,769 5,483,077
Typical Labor Force 375 10 288 60 17,308 3,807,692
* Estimated rideshare factor 1.3 SubTot Personnel (mi) 9,290,769

Operational Emissions ‐ Light Duty

RT/day 
(mi)

Vehicle 
Days

Total 
Miles

SubTot Crew and QA/QC Mobilize (mi) 60 23,497 1,409,820

TOTAL Light Duty Autos and Trucks (vmt) 10,700,589

Medium to Heavy Duty Trucks

Operational Emissions ‐ Medium Duty

RT/day 
(mi)

Vehicle 
Days

Total 
Miles

Splicing/testing vans, dump trucks under 200hp 60 2,830 169,800
Miscellaneous hardware deliveries 60 100 6000

TOTAL Medium Duty Trucks (vmt) 175,800

Heavy‐Heavy Duty Trucks

Operational Emissions ‐ Heavy Duty

RT/day 
(mi)

Vehicle 
Days

Total 
Miles

Local material deliveries and waste removal 60 20,336 1,220,160
Port to marshalling yards material deliveries 150 1,050 157,500
Equipment deliveries 60 482 28,920
Water transportation 60 5,561 333,660
Fuel transportation 60 2979 178,740

TOTAL Heavy‐Heavy Duty Trucks (vmt) 1,918,980

Workers Months Veh/Day
RT/day 
(mi) Miles/Day

Total 
Miles

Overall Onroad Emissions
NOX ROG PM CO SOX CO2
(ton) (ton) (ton) (ton) (ton) (ton)
33.63 5.29 1.63 45.80 0.09 9,189.41

NOX ROG PM CO SOX CO2
(ton) (ton) (ton) (ton) (ton) (ton)

1.8693 1.5328 0.2419 17.5424 0.0253 2618.1497
1.2981 1.0644 0.1680 12.1822 0.0176 1818.1595

NOX
(ton)

ROG
(ton)

PM
(ton)

CO
(ton)

SOX
(ton)

CO2
(ton)

0.4806 0.3941 0.0622 4.5105 0.0065 673.1840

NOX
(ton)

ROG
(ton)

PM
(ton)

CO
(ton)

SOX
(ton)

CO2
(ton)

0.2847 0.0690 0.0130 0.7047 0.0014 145.2415
0.0101 0.0024 0.0005 0.0249 0.0000 5.1322

NOX
(ton)

ROG
(ton)

PM
(ton)

CO
(ton)

SOX
(ton)

CO2
(ton)

18.8767 1.4134 0.7252 6.8922 0.0265 2498.5489
2.4366 0.1824 0.0936 0.8897 0.0034 322.5163
0.4474 0.0335 0.0172 0.1634 0.0006 59.2201
5.1620 0.3865 0.1983 1.8847 0.0072 683.2430
2.7652 0.2070 0.1062 1.0096 0.0039 366.0099

Total Emissions for Vehicles

Total Emissions for Vehicles

Total Emissions for Vehicles
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Onroad Vehicle Mix and Schedules
Source: Equipment mix and schedules by Art Holland, Sargent‐Lundy Construction.  Light   Medium   Heavy  

23,497.00 2,830.00      29,358.00 

Segments 8A / 8B / 8C / 8D / 8E / 9A
18 months

Total Hours 
of Utilization

133,396
1/2 Ton Pick‐up Truck, 4X4 200 2 76 8 1216 light 102.0
1/2 Ton Pick‐up Truck, 4X4 200 8 468 4 14976 light 1248.0
1/2 Ton Pick‐up Truck, 4X4 200 6 468 4 11232 light 936.0
1 Ton Crew Cab 4X4 300 1 468 2 936 light 78.0
30 Ton Boom Truck 300 1 468 2 936 heavy 78.0
Truck, Semi, Tractor 350 1 468 8 3744 heavy 312.0
Mechanic Truck 300 2 468 8 7488 heavy 624.0
Fuel Truck 300 2 468 8 7488 heavy 624.0
1 Ton Crew Cab 4X4 300 2 468 4 3744 light 312.0
Water Trucks 350 3 468 10 14040 heavy 1170.0
Lowboy Trk/Trlr 500 1 70 6 420 heavy 35.0
1 Ton Crew Cab Flat Bed, 4X4 300 9 140 4 5040 light 420.0
30 Ton Boom Truck 300 2 140 5 1400 heavy 117.0
4000 gallon Water Trucks 350 2 140 8 2240 heavy 187.0
10 cu.yd. Concrete Mixer Trucks 425 8 140 8 8960 heavy 747.0
1 Ton Crew Cab Flat Bed, 4X4 300 2 140 4 1120 light 94.0
30 Ton Boom Truck 300 2 140 6 1680 heavy 140.0
40’ Flat Bed Truck & Trailer 350 2 70 10 1400 heavy 117.0
30 Ton Boom Truck 300 2 140 8 2240 heavy 187.0
3/4 Ton Pick‐up Truck, 4X4 300 4 140 4 2240 light 187.0
1 Ton Crew Cab Flat Bed, 4X4 300 2 140 4 1120 light 94.0
3/4 Ton Pick‐up Truck, 4X4 300 2 140 5 1400 light 117.0
1 Ton Crew Cab Flat Bed, 4X4 300 2 140 5 1400 light 117.0
1 Ton Crew Cab Flat Bed, 4X4 300 4 152 8 4864 light 406.0
Wire Trucks & Trailers 350 6 152 6 5472 heavy 456.0
Dump Truck (Trash) 350 1 152 6 912 heavy 76.0
3/4 Ton Pick‐up Truck, 4X4 300 6 152 10 9120 light 760.0
Man Lifts ‐ Elliott Booms 350 2 152 8 2432 heavy 203.0
30 Ton Manitex 350 9 152 6 8208 heavy 684.0
22 Ton Manitex 350 1 152 8 1216 heavy 102.0
Static / OPGW Truck 350 1 152 2 304 heavy 26.0
Static / OPGW Tensioner 300 1 152 2 304 heavy 26.0
Fuel, Helicopter Support Truck 300 1 152 4 608 heavy 51.0
Low Boy Truck & Trailer 500 1 152 4 608 heavy 51.0
1 Ton Crew Cab 4X4 300 3 76 2 456 light 38.0
Water Trucks 350 2 76 10 1520 heavy 127.0
Lowboy Trk/Trlr 500 1 76 4 304 heavy 26.0
Mulch Truck 350 1 76 8 608 heavy 51.0

Activity
Schedule 
Estimate 
(Days)

Duration 
of Use
(Hours/ 
Day)

Onroad 
Vehicle 
Category

Primary Equipment Description
HP 

Estimate

Primary
Equip

Quantity

Light Duty 
Fractional 

Total Vehicle 
Workdays

Medium Duty 
Fractional 

Total Vehicle 
Workdays

Heavy Duty 
Fractional 

Total Vehicle 
Workdays

Total Vehicle Workdays
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Onroad Vehicle Mix and Schedules
Source: Equipment mix and schedules by Art Holland, Sargent‐Lundy Construction.  Light   Medium   Heavy  

23,497.00 2,830.00      29,358.00 

Total Vehicle Workdays

Segments 9B / 9C
18 months

Total Hours 
of Utilization

116,874
1/2 Ton Pick‐up Truck, 4X4 200 2 54 8 864 light 72.0
1/2 Ton Pick‐up Truck, 4X4 200 8 468 4 14976 light 1248.0
1/2 Ton Pick‐up Truck, 4X4 200 6 468 4 11232 light 936.0
1 Ton Crew Cab 4X4 300 1 468 2 936 light 78.0
30 Ton Boom Truck 300 1 468 2 936 heavy 78.0
Truck, Semi, Tractor 350 1 468 8 3744 heavy 312.0
Mechanic Truck 300 2 468 8 7488 heavy 624.0
Fuel Truck 300 2 468 8 7488 heavy 624.0
1 Ton Crew Cab 4X4 300 2 468 4 3744 light 312.0
Water Trucks 350 3 468 10 14040 heavy 1170.0
Lowboy Trk/Trlr 500 1 57 6 342 heavy 29.0
1 Ton Crew Cab Flat Bed, 4X4 300 9 114 4 4104 light 342.0
30 Ton Boom Truck 300 2 114 5 1140 heavy 95.0
4000 gallon Water Trucks 350 2 114 8 1824 heavy 152.0
10 cu.yd. Concrete Mixer Trucks 425 8 114 8 7296 heavy 608.0
1 Ton Crew Cab Flat Bed, 4X4 300 2 114 4 912 light 76.0
30 Ton Boom Truck 300 2 114 6 1368 heavy 114.0
40’ Flat Bed Truck & Trailer 350 2 57 10 1140 heavy 95.0
30 Ton Boom Truck 300 2 114 8 1824 heavy 152.0
3/4 Ton Pick‐up Truck, 4X4 300 4 114 4 1824 light 152.0
1 Ton Crew Cab Flat Bed, 4X4 300 2 114 4 912 light 76.0
3/4 Ton Pick‐up Truck, 4X4 300 2 114 5 1140 light 95.0
1 Ton Crew Cab Flat Bed, 4X4 300 2 114 5 1140 light 95.0
1 Ton Crew Cab Flat Bed, 4X4 300 4 108 8 3456 light 288.0
Wire Trucks & Trailers 350 6 108 6 3888 heavy 324.0
Dump Truck (Trash) 350 1 108 6 648 heavy 54.0
3/4 Ton Pick‐up Truck, 4X4 300 6 108 10 6480 light 540.0
Man Lifts ‐ Elliott Booms 350 2 108 8 1728 heavy 144.0
30 Ton Manitex 350 9 108 6 5832 heavy 486.0
22 Ton Manitex 350 1 108 8 864 heavy 72.0
Static / OPGW Truck 350 1 108 2 216 heavy 18.0
Static / OPGW Tensioner 300 1 108 2 216 heavy 18.0
Fuel, Helicopter Support Truck 300 1 108 6 648 heavy 54.0
Low Boy Truck & Trailer 500 1 108 4 432 heavy 36.0
1 Ton Crew Cab 4X4 300 3 54 2 324 light 27.0
Water Trucks 350 2 54 10 1080 heavy 90.0
Lowboy Trk/Trlr 500 1 54 4 216 heavy 18.0
Mulch Truck 350 1 54 8 432 heavy 36.0

Activity
Schedule 
Estimate 
(Days)

Duration 
of Use
(Hours/ 
Day)

Primary Equipment Description
HP 

Estimate

Primary
Equip

Quantity

Light Duty 
Fractional 

Total Vehicle 
Workdays

Medium Duty 
Fractional 

Total Vehicle 
Workdays

Heavy Duty 
Fractional 

Total Vehicle 
Workdays

Onroad 
Vehicle 
Category
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Onroad Vehicle Mix and Schedules
Source: Equipment mix and schedules by Art Holland, Sargent‐Lundy Construction.  Light   Medium   Heavy  

23,497.00 2,830.00      29,358.00 

Total Vehicle Workdays

Segments 10A / 10B
18 months

Total Hours 
of Utilization

110,610

1/2 Ton Pick‐up Truck, 4X4 200 2 54 8 864 light 72.0
1/2 Ton Pick‐up Truck, 4X4 200 8 468 4 14976 light 1248.0
1/2 Ton Pick‐up Truck, 4X4 200 6 468 4 11232 light 936.0
1 Ton Crew Cab 4X4 300 1 468 2 936 light 78.0
30 Ton Boom Truck 300 1 468 2 936 heavy 78.0
Truck, Semi, Tractor 350 1 468 8 3744 heavy 312.0
Mechanic Truck 300 2 468 8 7488 heavy 624.0
Fuel Truck 300 2 468 8 7488 heavy 624.0
1 Ton Crew Cab 4X4 300 2 468 4 3744 light 312.0
Water Trucks 350 3 468 10 14040 heavy 1170.0
Lowboy Trk/Trlr 500 1 57 6 342 heavy 29.0
1 Ton Crew Cab Flat Bed, 4X4 300 9 86 4 3096 light 258.0
30 Ton Boom Truck 300 2 86 5 860 heavy 72.0
4000 gallon Water Trucks 350 2 86 8 1376 heavy 115.0
10 cu.yd. Concrete Mixer Trucks 425 8 86 8 5504 heavy 459.0
1 Ton Crew Cab Flat Bed, 4X4 300 2 86 4 688 light 58.0
30 Ton Boom Truck 300 2 86 6 1032 heavy 86.0
40’ Flat Bed Truck & Trailer 350 2 43 10 860 heavy 72.0
30 Ton Boom Truck 300 2 86 8 1376 heavy 115.0
3/4 Ton Pick‐up Truck, 4X4 300 4 86 4 1376 light 115.0
1 Ton Crew Cab Flat Bed, 4X4 300 2 86 4 688 light 58.0
3/4 Ton Pick‐up Truck, 4X4 300 2 86 5 860 light 72.0
1 Ton Crew Cab Flat Bed, 4X4 300 2 86 5 860 light 72.0
1 Ton Crew Cab Flat Bed, 4X4 300 4 108 8 3456 light 288.0
Wire Trucks & Trailers 350 6 108 6 3888 heavy 324.0
Dump Truck (Trash) 350 1 108 6 648 heavy 54.0
3/4 Ton Pick‐up Truck, 4X4 300 6 108 10 6480 light 540.0
Man Lifts ‐ Elliott Booms 350 2 108 8 1728 heavy 144.0
30 Ton Manitex 350 9 108 6 5832 heavy 486.0
22 Ton Manitex 350 1 108 8 864 heavy 72.0
Static / OPGW Truck 350 1 108 2 216 heavy 18.0
Static / OPGW Tensioner 300 1 108 2 216 heavy 18.0
Fuel, Helicopter Support Truck 300 1 108 4 432 heavy 36.0
Low Boy Truck & Trailer 500 1 108 4 432 heavy 36.0
1 Ton Crew Cab 4X4 300 3 54 2 324 light 27.0
Water Trucks 350 2 54 10 1080 heavy 90.0
Lowboy Trk/Trlr 500 1 54 4 216 heavy 18.0
Mulch Truck 350 1 54 8 432 heavy 36.0

HP 
Estimate

Primary
Equip

Quantity

Activity
Schedule 
Estimate 
(Days)

Duration 
of Use
(Hours/ 
Day)

Primary Equipment Description
Onroad 
Vehicle 
Category

Light Duty 
Fractional 

Total Vehicle 
Workdays

Medium Duty 
Fractional 

Total Vehicle 
Workdays

Heavy Duty 
Fractional 

Total Vehicle 
Workdays
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Onroad Vehicle Mix and Schedules
Source: Equipment mix and schedules by Art Holland, Sargent‐Lundy Construction.  Light   Medium   Heavy  

23,497.00 2,830.00      29,358.00 

Total Vehicle Workdays

Segments 7 / 5 / 4A

18 months

Total Hours 
of Utilization

103,494
1/2 Ton Pick‐up Truck, 4X4 200 2 44 10 880 light 74.0
1/2 Ton Pick‐up Truck, 4X4 200 8 468 4 14976 light 1248.0
1/2 Ton Pick‐up Truck, 4X4 200 6 468 4 11232 light 936.0
1 Ton Crew Cab 4X4 300 1 468 2 936 light 78.0
30 Ton Boom Truck 300 1 468 2 936 heavy 78.0
Truck, Semi, Tractor 350 1 468 8 3744 heavy 312.0
Mechanic Truck 300 2 468 8 7488 heavy 624.0
Fuel Truck 300 2 468 8 7488 heavy 624.0
1 Ton Crew Cab 4X4 300 2 468 4 3744 light 312.0
Water Trucks 350 3 468 10 14040 heavy 1170.0
Lowboy Trk/Trlr 500 1 55 6 330 heavy 28.0
1 Ton Crew Cab Flat Bed, 4X4 300 9 55 4 1980 light 165.0
4000 gallon Water Trucks 350 2 55 8 880 heavy 74.0
10 cu.yd. Concrete Mixer Trucks 425 8 55 8 3520 heavy 294.0
1 Ton Crew Cab Flat Bed, 4X4 300 2 109 4 872 light 73.0
40’ Flat Bed Truck & Trailer 350 2 55 10 1100 heavy 92.0
3/4 Ton Pick‐up Truck, 4X4 300 4 109 4 1744 light 146.0
1 Ton Crew Cab Flat Bed, 4X4 300 2 109 4 872 light 73.0
3/4 Ton Pick‐up Truck, 4X4 300 2 109 5 1090 light 91.0
1 Ton Crew Cab Flat Bed, 4X4 300 2 109 5 1090 light 91.0
1 Ton Crew Cab Flat Bed, 4X4 300 4 88 8 2816 light 235.0
Wire Trucks & Trailers 350 6 88 6 3168 heavy 264.0
Dump Truck (Trash) 350 1 88 6 528 heavy 44.0
3/4 Ton Pick‐up Truck, 4X4 300 6 88 10 5280 light 440.0
Man Lifts ‐ Elliott Booms 350 6 88 8 4224 heavy 352.0
30 Ton Manitex / RT 350 9 88 6 4752 heavy 396.0
22 Ton Manitex / RT 350 1 88 8 704 heavy 59.0
Static / OPGW Truck 350 1 88 2 176 heavy 15.0
Static / OPGW Tensioner 300 1 88 2 176 heavy 15.0
Fuel, Helicopter Support Truck 300 1 88 4 352 heavy 30.0
Low Boy Truck & Trailer 500 1 88 4 352 heavy 30.0
1 Ton Crew Cab 4X4 300 3 44 2 264 light 22.0
Water Trucks 350 2 44 10 880 heavy 74.0
Lowboy Trk/Trlr 500 1 44 4 176 heavy 15.0
Mulch Truck 350 2 44 8 704 heavy 59.0

HP 
Estimate

Primary
Equip

Quantity

Activity
Schedule 
Estimate 
(Days)

Light Duty 
Fractional 

Total Vehicle 
Workdays

Medium Duty 
Fractional 

Total Vehicle 
Workdays

Duration 
of Use
(Hours/ 
Day)

Primary Equipment Description

Heavy Duty 
Fractional 

Total Vehicle 
Workdays

Onroad 
Vehicle 
Category
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Onroad Vehicle Mix and Schedules
Source: Equipment mix and schedules by Art Holland, Sargent‐Lundy Construction.  Light   Medium   Heavy  

23,497.00 2,830.00      29,358.00 

Total Vehicle Workdays

Suncrest Substation
24 months

Total Hours 
of Utilization

91,986
Foreman Truck 180 1 624 4 2496 light 208.0
1/2 Ton Pick‐up Truck, 4X4 200 8 624 2 9984 light 832.0
1/2 Ton Pick‐up Truck, 4X4 200 6 624 2 7488 light 624.0
Survey Truck 180 1 624 2 1248 light 104.0
Mechanic Truck 250 1 624 10 6240 heavy 520.0
Dump Trucks 180 6 312 10 18720 medium 1560.0
Large Rock / Dump Trucks 350 3 312 10 9360 heavy 780.0
Water Truck 180 3 312 10 9360 heavy 780.0
Survey Truck 180 1 312 2 624 light 52.0
Soils Test Crew Truck 180 1 312 2 624 light 52.0
Crew Trucks 180 2 234 4 1872 light 156.0
Dump Trucks 180 2 234 4 1872 medium 156.0
10 cu.yd. Concrete Mixer Trucks 425 4 234 10 9360 heavy 780.0
5‐Ton  Flatbed Truck 180 5 234 5 5850 heavy 488.0
Water Truck 180 1 234 10 2340 heavy 195.0
Pickup Trucks 180 4 156 2 1248 light 104.0
Crew Trucks 180 2 156 2 624 light 52.0
5‐Ton  Flatbed Truck 180 4 156 3 1872 heavy 156.0
Support Trucks 180 1 156 2 312 light 26.0
Low Boy Truck & Trailer 500 1 156 1 156 heavy 13.0
Truck Tractor & Trailer 500 1 156 1 156 heavy 13.0
Pickup / Van Trucks 180 1 90 2 180 light 15.0

Alpine U/G, Segment 6
24 months

Total Hours 
of Utilization

78,006
Foreman Truck 180 1 624 4 2496 light 208.0
1/2 Ton Pick‐up Truck, 4X4 200 8 624 2 9984 light 832.0
1/2 Ton Pick‐up Truck, 4X4 200 6 624 2 7488 light 624.0
Mechanic Truck 250 1 624 8 4992 heavy 416.0
Survey Truck 180 1 624 2 1248 light 104.0
1 Ton Crew Cab 4X4 300 1 624 3 1872 light 156.0
30 Ton Boom Truck 300 1 624 2 1248 heavy 104.0
Truck, Semi, Tractor 350 1 624 3 1872 heavy 156.0
Mechanic Truck 300 2 624 6 7488 heavy 624.0
Fuel Truck 300 2 624 3 3744 heavy 312.0
Crew Trucks 180 2 390 5 3900 light 325.0
30 Ton BoomTruck 300 1 390 3 1170 heavy 98.0
5 CY Dump Trucks 180 2 390 10 7800 medium 650.0
10 cu.yd. Concrete Mixer Trucks 425 3 390 5 5850 heavy 488.0
5‐Ton  Flatbed Truck 180 2 390 5 3900 heavy 325.0
Water Truck 180 1 390 2 780 heavy 65.0
Hydro Vac 180 1 390 2 780 heavy 65.0
Pickup Trucks 180 2 234 2 936 light 78.0
30 Ton Boom Truck 300 1 234 3 702 heavy 59.0
U/G Puller 300 1 234 10 2340 heavy 195.0
Splicing / Testing Vans 180 4 234 5 4680 medium 390.0
Low Boy Truck & Trailer 500 1 234 2 468 heavy 39.0
Truck Tractor & Trailer 500 1 234 2 468 heavy 39.0
1 Ton Crew Cab 4X4 300 1 60 5 300 light 25.0
5 CY Dump Trucks 180 2 60 5 600 medium 50.0
Water Trucks 350 1 60 5 300 heavy 25.0
Lowboy Trk/Trlr 500 1 60 5 300 heavy 25.0
Mulch Truck 350 1 60 5 300 heavy 25.0

Primary
Equip

Quantity

Activity
Schedule 
Estimate 
(Days)

Duration 
of Use
(Hours/ 
Day)

Primary Equipment Description
HP 

Estimate

Onroad 
Vehicle 
Category

Light Duty 
Fractional 

Total Vehicle 
Workdays

Medium Duty 
Fractional 

Total Vehicle 
Workdays

Heavy Duty 
Fractional 

Total Vehicle 
Workdays

Primary Equipment Description
HP 

Estimate

Primary
Equip

Quantity

Activity
Schedule 
Estimate 
(Days)

Duration 
of Use
(Hours/ 
Day)

Onroad 
Vehicle 
Category

Light Duty 
Fractional 

Total Vehicle 
Workdays

Medium Duty 
Fractional 

Total Vehicle 
Workdays

Heavy Duty 
Fractional 

Total Vehicle 
Workdays
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Onroad Vehicle Mix and Schedules
Source: Equipment mix and schedules by Art Holland, Sargent‐Lundy Construction.  Light   Medium   Heavy  

23,497.00 2,830.00      29,358.00 

Total Vehicle Workdays

Reconduct 69kV, TL ‐ 639
4 months

Total Hours 
of Utilization

9,280
1/2 Ton Pick‐up Truck, 4X4 200 1 120 8 960 light 80.0
1/2 Ton Pick‐up Truck, 4X4 200 1 120 8 960 light 80.0
1 Ton Crew Cab 4X4 300 1 16 8 128 light 11.0
Water Trucks 350 1 16 8 128 heavy 11.0
Lowboy Trk/Trlr 500 1 16 8 128 heavy 11.0
3/4 Ton Pick‐up Truck, 4X4 300 1 5 8 40 light 4.0
1 Ton Crew Cab Flat Bed, 4X4 300 1 5 8 40 light 4.0
65' Bucket Trucks 350 2 5 8 80 heavy 7.0
3/4 Ton Pick‐up Truck, 4X4 300 1 60 8 480 light 40.0
1 Ton Crew Cab Flat Bed, 4X4 300 1 60 8 480 light 40.0
65' Bucket Trucks 350 2 60 8 960 heavy 80.0
1 Ton Crew Cab Flat Bed, 4X4 300 1 120 8 960 light 80.0
3/4 Ton Pick‐up Truck, 4X4 300 1 120 8 960 light 80.0
65' Bucket Trucks 350 3 120 8 2880 heavy 240.0
1 Ton Crew Cab 4X4 300 1 5 4 20 light 2.0
Water Trucks 350 1 5 8 40 heavy 4.0
Lowboy Trk/Trlr 500 1 5 4 20 heavy 2.0
Mulch Truck 350 1 2 8 16 heavy 2.0

Reconduct 69kV, TL ‐ 6915
2 months

Total Hours 
of Utilization

2,584

1/2 Ton Pick‐up Truck, 4X4 200 1 32 8 256 light 22.0
1/2 Ton Pick‐up Truck, 4X4 200 1 32 8 256 light 22.0
1 Ton Crew Cab 4X4 300 1 4 8 32 light 3.0
Water Trucks 350 1 4 8 32 heavy 3.0
Lowboy Trk/Trlr 500 1 4 8 32 heavy 3.0
3/4 Ton Pick‐up Truck, 4X4 300 1 5 8 40 light 4.0
1 Ton Crew Cab Flat Bed, 4X4 300 1 5 8 40 light 4.0
65' Bucket Trucks 350 2 5 8 80 heavy 7.0
3/4 Ton Pick‐up Truck, 4X4 300 1 16 8 128 light 11.0
1 Ton Crew Cab Flat Bed, 4X4 300 1 16 8 128 light 11.0
65' Bucket Trucks 350 2 16 8 256 heavy 22.0
1 Ton Crew Cab Flat Bed, 4X4 300 1 32 8 256 light 22.0
3/4 Ton Pick‐up Truck, 4X4 300 1 32 8 256 light 22.0
65' Bucket Trucks 350 3 32 8 768 heavy 64.0
1 Ton Crew Cab 4X4 300 1 1 4 4 light 1.0
Water Trucks 350 1 1 8 8 heavy 1.0
Lowboy Trk/Trlr 500 1 1 4 4 heavy 1.0
Mulch Truck 350 1 1 8 8 heavy 1.0

Duration 
of Use
(Hours/ 
Day)

Activity
Schedule 
Estimate 
(Days)

Duration 
of Use
(Hours/ 
Day)

Activity
Schedule 
Estimate 
(Days)

Primary Equipment Description
HP 

Estimate

Primary
Equip

Quantity

Primary Equipment Description
HP 

Estimate

Primary
Equip

Quantity

Onroad 
Vehicle 
Category

Light Duty 
Fractional 

Total Vehicle 
Workdays

Medium Duty 
Fractional 

Total Vehicle 
Workdays

Heavy Duty 
Fractional 

Total Vehicle 
Workdays

Onroad 
Vehicle 
Category

Light Duty 
Fractional 

Total Vehicle 
Workdays

Medium Duty 
Fractional 

Total Vehicle 
Workdays

Heavy Duty 
Fractional 

Total Vehicle 
Workdays

AQCalcs SDGE 090519.xlsx - Onroad 5/19/2009, Page51 of 60



Onroad Vehicle Mix and Schedules
Source: Equipment mix and schedules by Art Holland, Sargent‐Lundy Construction.  Light   Medium   Heavy  

23,497.00 2,830.00      29,358.00 

Total Vehicle Workdays

Reconduct 69kV, TL ‐ 6924
2 months

Total Hours 
of Utilization

2,712
1/2 Ton Pick‐up Truck, 4X4 200 1 32 8 256 light 22.0
1/2 Ton Pick‐up Truck, 4X4 200 1 32 8 256 light 22.0

1 Ton Crew Cab 4X4 300 1 4 8 32 light 3.0
Water Trucks 350 1 4 8 32 heavy 3.0
Lowboy Trk/Trlr 500 1 4 8 32 heavy 3.0
3/4 Ton Pick‐up Truck, 4X4 300 1 5 8 40 light 4.0
1 Ton Crew Cab Flat Bed, 4X4 300 1 5 8 40 light 4.0
65' Bucket Trucks 350 2 5 8 80 heavy 7.0
3/4 Ton Pick‐up Truck, 4X4 300 1 20 8 160 light 14.0
1 Ton Crew Cab Flat Bed, 4X4 300 1 20 8 160 light 14.0
65' Bucket Trucks 350 2 20 8 320 heavy 27.0

1 Ton Crew Cab Flat Bed, 4X4 300 1 32 8 256 light 22.0
3/4 Ton Pick‐up Truck, 4X4 300 1 32 8 256 light 22.0
65' Bucket Trucks 350 3 32 8 768 heavy 64.0
1 Ton Crew Cab 4X4 300 1 1 4 4 light 1.0
Water Trucks 350 1 1 8 8 heavy 1.0
Lowboy Trk/Trlr 500 1 1 4 4 heavy 1.0
Mulch Truck 350 1 1 8 8 heavy 1.0

Reconduct 69kV, TL ‐ 6916
4 months

Total Hours 
of Utilization

8,104
1/2 Ton Pick‐up Truck, 4X4 200 1 104 8 832 light 70.0
1/2 Ton Pick‐up Truck, 4X4 200 1 104 8 832 light 70.0

1 Ton Crew Cab 4X4 300 1 14 8 112 light 10.0
Water Trucks 350 1 14 8 112 heavy 10.0
Lowboy Trk/Trlr 500 1 14 8 112 heavy 10.0
3/4 Ton Pick‐up Truck, 4X4 300 1 5 8 40 light 4.0
1 Ton Crew Cab Flat Bed, 4X4 300 1 5 8 40 light 4.0
65' Bucket Trucks 350 2 5 8 80 heavy 7.0
3/4 Ton Pick‐up Truck, 4X4 300 1 52 8 416 light 35.0
1 Ton Crew Cab Flat Bed, 4X4 300 1 52 8 416 light 35.0
65' Bucket Trucks 350 2 52 8 832 heavy 70.0

1 Ton Crew Cab Flat Bed, 4X4 300 1 104 8 832 light 70.0
3/4 Ton Pick‐up Truck, 4X4 300 1 104 8 832 light 70.0
65' Bucket Trucks 350 3 104 8 2496 heavy 208.0
1 Ton Crew Cab 4X4 300 1 5 4 20 light 2.0
Water Trucks 350 1 5 8 40 heavy 4.0
Lowboy Trk/Trlr 500 1 5 4 20 heavy 2.0
Mulch Truck 350 1 5 8 40 heavy 4.0

Primary Equipment Description
HP 

Estimate

Primary
Equip

Quantity

Activity
Schedule 
Estimate 
(Days)

Duration 
of Use
(Hours/ 
Day)

Primary Equipment Description
HP 

Estimate

Primary
Equip

Quantity

Activity
Schedule 
Estimate 
(Days)

Duration 
of Use
(Hours/ 
Day)

Onroad 
Vehicle 
Category

Light Duty 
Fractional 

Total Vehicle 
Workdays

Medium Duty 
Fractional 

Total Vehicle 
Workdays

Heavy Duty 
Fractional 

Total Vehicle 
Workdays

Onroad 
Vehicle 
Category

Light Duty 
Fractional 

Total Vehicle 
Workdays

Medium Duty 
Fractional 

Total Vehicle 
Workdays

Heavy Duty 
Fractional 

Total Vehicle 
Workdays
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Onroad Vehicle Mix and Schedules
Source: Equipment mix and schedules by Art Holland, Sargent‐Lundy Construction.  Light   Medium   Heavy  

23,497.00 2,830.00      29,358.00 

Total Vehicle Workdays

San Luis Rey Substation Upgrade
40 Days

Total Hours 
of Utilization

2,216
Foreman Truck 180 1 40 4 160 light 14.0
1/2 Ton Pick‐up Truck, 4X4 200 1 40 4 160 light 14.0
1/2 Ton Pick‐up Truck, 4X4 200 1 40 4 160 light 14.0
Mechanic Truck 250 1 40 10 400 heavy 34.0
Crew Trucks 180 3 40 4 480 light 40.0
Dump Trucks 180 1 8 8 64 medium 6.0
10 cu.yd. Concrete Mixer Trucks 425 1 20 4 80 heavy 7.0
5‐Ton  Flatbed Truck 180 1 40 4 160 heavy 14.0
Water Truck 180 1 40 5 200 heavy 17.0
Pickup Trucks 180 1 40 2 80 light 7.0
Crew Trucks 180 1 40 2 80 light 7.0
Low Boy Truck & Trailer 500 1 40 2 80 heavy 7.0
Truck Tractor & Trailer 500 1 40 2 80 heavy 7.0
Pickup / Van Trucks 180 1 4 8 32 light 3.0

Sycamore Canyon Sub Upgrade
10 Days

Total Hours 
of Utilization

623
Foreman Truck 180 1 10 4 40 light 4.0
1/2 Ton Pick‐up Truck, 4X4 200 1 10 4 40 light 4.0
1/2 Ton Pick‐up Truck, 4X4 200 1 10 4 40 light 4.0
Mechanic Truck 250 1 10 10 100 heavy 9.0
Crew Trucks 180 3 10 4 120 light 10.0
Dump Trucks 180 1 4 8 32 medium 3.0
10 cu.yd. Concrete Mixer Trucks 425 1 5 5 25 heavy 3.0
5‐Ton  Flatbed Truck 180 1 10 4 40 heavy 4.0
Water Truck 180 1 10 5 50 heavy 5.0
Pickup Trucks 180 1 20 2 40 light 4.0
Crew Trucks 180 1 20 2 40 light 4.0
Low Boy Truck & Trailer 500 1 20 1 20 heavy 2.0
Truck Tractor & Trailer 500 1 20 1 20 heavy 2.0
Pickup / Van Trucks 180 1 2 8 16 light 2.0

Encina Substation Upgrade
10 Days

Total Hours 
of Utilization

616
Foreman Truck 180 1 10 4 40 light 4.0
1/2 Ton Pick‐up Truck, 4X4 200 1 10 4 40 light 4.0
1/2 Ton Pick‐up Truck, 4X4 200 1 10 4 40 light 4.0
Mechanic Truck 250 1 10 10 100 heavy 9.0
Crew Trucks 180 3 10 4 120 light 10.0
Dump Trucks 180 1 5 8 40 medium 4.0
10 cu.yd. Concrete Mixer Trucks 425 1 5 4 20 heavy 2.0
5‐Ton  Flatbed Truck 180 1 5 4 20 heavy 2.0
Water Truck 180 1 5 4 20 heavy 2.0
Pickup Trucks 180 1 20 2 40 light 4.0
Crew Trucks 180 1 20 2 40 light 4.0
Low Boy Truck & Trailer 500 1 20 2 40 heavy 4.0
Truck Tractor & Trailer 500 1 20 2 40 heavy 4.0
Pickup / Van Trucks 180 1 2 8 16 light 2.0

HP 
Estimate

Primary
Equip

Quantity

Activity
Schedule 
Estimate 
(Days)

Duration 
of Use
(Hours/ 
Day)

Primary Equipment Description
HP 

Estimate

Primary
Equip

Quantity

Duration 
of Use
(Hours/ 
Day)

Primary Equipment Description

Activity
Schedule 
Estimate 
(Days)

Duration 
of Use
(Hours/ 
Day)

Primary Equipment Description
HP 

Estimate

Primary
Equip

Quantity

Activity
Schedule 
Estimate 
(Days)

Onroad 
Vehicle 
Category

Light Duty 
Fractional 

Total Vehicle 
Workdays

Medium Duty 
Fractional 

Total Vehicle 
Workdays

Heavy Duty 
Fractional 

Total Vehicle 
Workdays

Onroad 
Vehicle 
Category

Light Duty 
Fractional 

Total Vehicle 
Workdays

Medium Duty 
Fractional 

Total Vehicle 
Workdays

Heavy Duty 
Fractional 

Total Vehicle 
Workdays

Onroad 
Vehicle 
Category

Light Duty 
Fractional 

Total Vehicle 
Workdays

Medium Duty 
Fractional 

Total Vehicle 
Workdays

Heavy Duty 
Fractional 

Total Vehicle 
Workdays
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Onroad Vehicle Mix and Schedules
Source: Equipment mix and schedules by Art Holland, Sargent‐Lundy Construction.  Light   Medium   Heavy  

23,497.00 2,830.00      29,358.00 

Total Vehicle Workdays

South Bay Substation Upgrade
20 Days

Total Hours 
of Utilization

936
Foreman Truck 180 1 10 4 40 light 4.0
1/2 Ton Pick‐up Truck, 4X4 200 1 10 4 40 light 4.0
1/2 Ton Pick‐up Truck, 4X4 200 1 10 4 40 light 4.0
Mechanic Truck 250 1 10 10 100 heavy 9.0
Crew Trucks 180 3 10 4 120 light 10.0
Dump Trucks 180 1 5 8 40 medium 4.0
10 cu.yd. Concrete Mixer Trucks 425 1 5 4 20 heavy 2.0
5‐Ton  Flatbed Truck 180 1 5 4 20 heavy 2.0
Water Truck 180 1 5 4 20 heavy 2.0
65' Bucket Trucks 350 2 20 8 320 heavy 27.0
Pickup Trucks 180 1 20 2 40 light 4.0
Crew Trucks 180 1 20 2 40 light 4.0
Low Boy Truck & Trailer 500 1 20 2 40 heavy 4.0
Truck Tractor & Trailer 500 1 20 2 40 heavy 4.0
Pickup / Van Trucks 180 1 2 8 16 light 2.0

IV Substation Upgrade
40 Days

Total Hours 
of Utilization

5,632
Foreman Truck 180 1 40 4 160 light 14.0
1/2 Ton Pick‐up Truck, 4X4 200 1 40 4 160 light 14.0
1/2 Ton Pick‐up Truck, 4X4 200 1 40 4 160 light 14.0
Mechanic Truck 250 1 40 10 400 heavy 34.0
Crew Trucks 180 10 40 8 3200 light 267.0
Dump Trucks 180 1 10 8 80 medium 7.0
10 cu.yd. Concrete Mixer Trucks 425 5 20 4 400 heavy 34.0
5‐Ton  Flatbed Truck 180 1 20 4 80 heavy 7.0
Water Truck 180 1 40 4 160 heavy 14.0
65' Bucket Trucks 350 2 40 8 640 heavy 54.0
Pickup Trucks 180 1 20 2 40 light 4.0
Crew Trucks 180 1 20 2 40 light 4.0
Low Boy Truck & Trailer 500 1 20 2 40 heavy 4.0
Truck Tractor & Trailer 500 1 20 2 40 heavy 4.0
Pickup / Van Trucks 180 1 4 8 32 light 3.0

Estimated Deliveries from Port to Marshalling Yard and Miscellaneous Hardware

Material

No. 
Deliveries Origin

SD Co R/T 
Miles

Imp Co R/T 
Miles

Transmission Lines

Steel 500 Long Beach 150 60

Conductors 400 Long Beach 150 60

Misc Hardware 100 Local 60 60

Underground Structures

Conductors 100 Long Beach 150 0

Substations

Steel 40 Long Beach 150 0

Equipment 100 Local 60 0

Transformers 10 Long Beach 150 0

Duration 
of Use
(Hours/ 
Day)

Primary Equipment Description
HP 

Estimate

Primary
Equip

Quantity

Activity
Schedule 
Estimate 
(Days)

Primary Equipment Description
HP 

Estimate

Primary
Equip

Quantity

Activity
Schedule 
Estimate 
(Days)

Duration 
of Use
(Hours/ 
Day)

Onroad 
Vehicle 
Category

Light Duty 
Fractional 

Total Vehicle 
Workdays

Medium Duty 
Fractional 

Total Vehicle 
Workdays

Heavy Duty 
Fractional 

Total Vehicle 
Workdays

Onroad 
Vehicle 
Category

Light Duty 
Fractional 

Total Vehicle 
Workdays

Medium Duty 
Fractional 

Total Vehicle 
Workdays

Heavy Duty 
Fractional 

Total Vehicle 
Workdays
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Onroad Emission Factors
Source: EMFAC2007 v.2.3, burden reports for San Diego County and Imperial Counties.
Composite fleet: 1990 ‐ 2011 for light, medium, and heavy duty vehicle classes

1990‐2011 Composite Fleet County‐Wide

Imperial County 2011 Fleet NOX ROG PM CO SOX CO2 NOX ROG PM CO SOX CO2
Vehicle Class (VMT/1000) (ton/day) (ton/day) (ton/day) (ton/day) (ton/day) (ton/day) (lb/1000mi) (lb/1000mi) (lb/1000mi) (lb/1000mi) (lb/1000mi) (lb/1000mi)

LDA‐TOT 2,206 1.09 0.94 0.07 10.63 0.01 910.00 0.988 0.852 0.063 9.637 0.009 825.023
LDT1‐TOT 686 0.34 0.36 0.03 3.28 0.00 350.00 0.991 1.050 0.087 9.563 0.000 1020.408
LDT2‐TOT 988 0.61 0.39 0.05 4.37 0.00 510.00 1.235 0.789 0.101 8.846 0.000 1032.389
MDV‐TOT 479 0.23 0.13 0.02 1.63 0.00 340.00 0.960 0.543 0.084 6.806 0.000 1419.624
LHDT1‐TOT 78 0.19 0.03 0.00 0.21 0.00 80.00 4.872 0.769 0.000 5.385 0.000 2051.282
LHDT2‐TOT 35 0.13 0.03 0.00 0.18 0.00 30.00 7.429 1.714 0.000 10.286 0.000 1714.286
MHDT‐TOT 68 0.53 0.05 0.02 0.49 0.00 100.00 15.588 1.471 0.588 14.412 0.000 2941.176
HHDT‐TOT 790 11.92 0.83 0.44 3.59 0.02 1640.00 30.177 2.101 1.114 9.089 0.051 4151.899

1990‐2011 Composite Fleet County‐Wide

San Diego County 2011 Fleet NOX ROG PM CO SOX CO2 NOX ROG PM CO SOX CO2
Vehicle Class (VMT/1000) (ton/day) (ton/day) (ton/day) (ton/day) (ton/day) (ton/day) (lb/1000mi) (lb/1000mi) (lb/1000mi) (lb/1000mi) (lb/1000mi) (lb/1000mi)

LDA‐TOT 41,721 10.84 10.33 1.58 120.47 0.18 18160.00 0.520 0.495 0.076 5.775 0.009 870.545
LDT1‐TOT 7,475 2.21 1.85 0.30 20.96 0.04 4020.00 0.591 0.495 0.080 5.608 0.011 1075.585
LDT2‐TOT 20,579 10.02 6.72 1.22 75.94 0.11 11220.00 0.974 0.653 0.119 7.380 0.011 1090.432
MDV‐TOT 8,545 5.04 2.77 0.50 33.88 0.06 6340.00 1.180 0.648 0.117 7.930 0.014 1483.909
LHDT1‐TOT 1,749 4.34 1.27 0.09 7.95 0.02 1700.00 4.963 1.452 0.103 9.091 0.023 1943.968
LHDT2‐TOT 463 1.73 0.31 0.03 1.71 0.00 390.00 7.473 1.339 0.130 7.387 0.000 1684.665
MHDT‐TOT 1,139 8.86 0.51 0.30 6.06 0.02 1760.00 15.558 0.896 0.527 10.641 0.035 3090.430
HHDT‐TOT 1,515 23.74 1.84 0.93 9.43 0.03 3080.00 31.340 2.429 1.228 12.449 0.040 4066.007

1990‐2011 Composite Fleet County‐Wide

Imperial / San Diego Composite 2011 Fleet NOX ROG PM CO SOX CO2 NOX ROG PM CO SOX CO2
Vehicle Class (VMT/1000) (ton/day) (ton/day) (ton/day) (ton/day) (ton/day) (ton/day) (lb/1000mi) (lb/1000mi) (lb/1000mi) (lb/1000mi) (lb/1000mi) (lb/1000mi)

Light Duty Autos and Trucks Composite 73,655 25.11 20.59 3.25 235.65 0.34 35170.00 0.682 0.559 0.088 6.399 0.009 954.993
Medium to Heavy Trucks Composite 12,556 21.05 5.10 0.96 52.11 0.10 10740.00 3.353 0.812 0.153 8.300 0.016 1710.736
Heavy‐Heavy Duty Trucks Composite 2,305 35.66 2.67 1.37 13.02 0.05 4720.00 30.941 2.317 1.189 11.297 0.043 4095.445

Vehicle Class
Light‐duty vehicles
Heavy‐duty Vehicles
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LDA‐TOT LDT1‐TOT LDT2‐TOT MDV‐TOT LHDT1‐TOT LHDT2‐TOT MHDT‐TOT HHDT‐TOT < ‐‐‐ > Title    : Imperial County
Vehicles 56707 18455 25158 12284 1778 895 1255 4584 Version  : Emfac2007 V2.3 Nov 1 2006
VMT/1000 2206 686 988 479 78 35 68 790 Run Date : 2009/03/24 10:12:17
Trips    360622 115841 159587 78801 47687 21147 40209 25579 Scen Year: 2011 ‐‐ All model years in the range 1990 to 2011 selected

Season   : Annual
Run Exh  0.31 0.06 0.08 0.03 0.01 0.01 0.02 0.73 Area     : Imperial County
Idle Exh 0 0 0 0 0 0 0 0.08 I/M Stat : COO Basic (2005)
Start Ex 0.28 0.07 0.09 0.04 0.01 0.01 0.02 0.01 Emissions: Tons Per Day

‐‐‐‐‐‐‐ ‐‐‐‐‐‐‐ ‐‐‐‐‐‐‐ ‐‐‐‐‐‐‐ ‐‐‐‐‐‐‐ ‐‐‐‐‐‐‐ ‐‐‐‐‐‐‐ ‐‐‐‐‐‐‐
Total Ex 0.58 0.13 0.16 0.07 0.02 0.02 0.04 0.82

Diurnal  0.08 0.03 0.03 0.01 0 0 0 0
Hot Soak 0.08 0.03 0.03 0.01 0 0 0 0
Running  0.15 0.14 0.14 0.03 0.01 0.02 0.02 0
Resting  0.04 0.02 0.02 0.01 0 0 0 0

‐‐‐‐‐‐‐ ‐‐‐‐‐‐‐ ‐‐‐‐‐‐‐ ‐‐‐‐‐‐‐ ‐‐‐‐‐‐‐ ‐‐‐‐‐‐‐ ‐‐‐‐‐‐‐ ‐‐‐‐‐‐‐
Total    0.94 0.36 0.39 0.13 0.03 0.03 0.05 0.83

Run Exh  7.66 2.42 3.24 1.2 0.07 0.07 0.22 3.1
Idle Exh 0 0 0 0 0.01 0 0.01 0.38
Start Ex 2.96 0.87 1.13 0.43 0.13 0.1 0.27 0.11

‐‐‐‐‐‐‐ ‐‐‐‐‐‐‐ ‐‐‐‐‐‐‐ ‐‐‐‐‐‐‐ ‐‐‐‐‐‐‐ ‐‐‐‐‐‐‐ ‐‐‐‐‐‐‐ ‐‐‐‐‐‐‐
Total Ex 10.63 3.28 4.37 1.63 0.21 0.18 0.49 3.59

Run Exh  0.9 0.27 0.47 0.18 0.11 0.09 0.47 10.92
Idle Exh 0 0 0 0 0 0 0.01 0.98
Start Ex 0.19 0.07 0.14 0.06 0.07 0.03 0.05 0.02

‐‐‐‐‐‐‐ ‐‐‐‐‐‐‐ ‐‐‐‐‐‐‐ ‐‐‐‐‐‐‐ ‐‐‐‐‐‐‐ ‐‐‐‐‐‐‐ ‐‐‐‐‐‐‐ ‐‐‐‐‐‐‐
Total Ex 1.09 0.34 0.61 0.23 0.19 0.13 0.53 11.92

Run Exh  0.88 0.34 0.49 0.33 0.07 0.03 0.1 1.59
Idle Exh 0 0 0 0 0 0 0 0.06
Start Ex 0.03 0.01 0.02 0.01 0 0 0 0

‐‐‐‐‐‐‐ ‐‐‐‐‐‐‐ ‐‐‐‐‐‐‐ ‐‐‐‐‐‐‐ ‐‐‐‐‐‐‐ ‐‐‐‐‐‐‐ ‐‐‐‐‐‐‐ ‐‐‐‐‐‐‐
Total Ex 0.91 0.35 0.51 0.34 0.08 0.03 0.1 1.64

Run Exh  0.02 0.01 0.02 0.01 0 0 0.01 0.37
Idle Exh 0 0 0 0 0 0 0 0.01
Start Ex 0 0 0 0 0 0 0 0

‐‐‐‐‐‐‐ ‐‐‐‐‐‐‐ ‐‐‐‐‐‐‐ ‐‐‐‐‐‐‐ ‐‐‐‐‐‐‐ ‐‐‐‐‐‐‐ ‐‐‐‐‐‐‐ ‐‐‐‐‐‐‐
Total Ex 0.02 0.01 0.03 0.01 0 0 0.01 0.38

TireWear 0.02 0.01 0.01 0 0 0 0 0.03
BrakeWr  0.03 0.01 0.01 0.01 0 0 0 0.03

‐‐‐‐‐‐‐ ‐‐‐‐‐‐‐ ‐‐‐‐‐‐‐ ‐‐‐‐‐‐‐ ‐‐‐‐‐‐‐ ‐‐‐‐‐‐‐ ‐‐‐‐‐‐‐ ‐‐‐‐‐‐‐
Total    0.07 0.03 0.05 0.02 0 0 0.02 0.44
Lead     0 0 0 0 0 0 0 0
SOx      0.01 0 0 0 0 0 0 0.02
Fuel Consumption (000 gallons)
Gasoline 94.89 35.03 52.74 34.72 6.41 2.23 1.08 0.56
Diesel   0.04 0.95 0.05 0.04 1.18 0.85 8.34 147.57

Reactive Organic Gas Emissions

Carbon Monoxide Emissions     

Oxides of Nitrogen Emissions  

Carbon Dioxide Emissions (000)

Total Particulate Emissions   
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LDA‐TOT LDT1‐TOT LDT2‐TOT MDV‐TOT LHDT1‐TOT LHDT2‐TOT MHDT‐TOT HHDT‐TOT < ‐‐‐ > Title    : San Diego
Vehicles 1119140 190314 526402 205406 37111 10724 16879 7720 Version  : Emfac2007 V2.3 Nov 1 2006
VMT/1000 41721 7475 20579 8545 1749 463 1139 1515 Run Date : 2009/03/23 17:00:09
Trips    7091150 1204830 3330080 1305160 1037550 242394 523701 56672 Scen Year: 2011 ‐‐ All model years in the range 1990 to 2011 selected

Season   : Annual
Run Exh  2.35 0.32 1.28 0.72 0.26 0.1 0.3 1.62 Area     : San Diego Air Basin Average
Idle Exh 0 0 0 0 0.04 0.01 0.01 0.13 I/M Stat : Enhanced Interim (2005) ‐‐ Using I/M schedule for area 38 San Diego (SD)
Start Ex 3.2 0.43 1.72 0.89 0.39 0.08 0.15 0.08 Emissions: Tons Per Day

‐‐‐‐‐‐‐ ‐‐‐‐‐‐‐ ‐‐‐‐‐‐‐ ‐‐‐‐‐‐‐ ‐‐‐‐‐‐‐ ‐‐‐‐‐‐‐ ‐‐‐‐‐‐‐ ‐‐‐‐‐‐‐
Total Ex 5.54 0.74 2.99 1.61 0.69 0.19 0.45 1.83

Diurnal  0.61 0.09 0.3 0.09 0 0 0 0
Hot Soak 1.09 0.17 0.54 0.18 0.04 0.01 0 0
Running  2.63 0.78 2.65 0.82 0.54 0.11 0.06 0.01
Resting  0.46 0.07 0.24 0.08 0 0 0 0

‐‐‐‐‐‐‐ ‐‐‐‐‐‐‐ ‐‐‐‐‐‐‐ ‐‐‐‐‐‐‐ ‐‐‐‐‐‐‐ ‐‐‐‐‐‐‐ ‐‐‐‐‐‐‐ ‐‐‐‐‐‐‐
Total    10.33 1.85 6.72 2.77 1.27 0.31 0.51 1.84

Run Exh  82.89 14.93 53.83 24 3.09 0.78 3.41 7.86
Idle Exh 0 0 0 0 0.24 0.05 0.08 0.61
Start Ex 37.59 6.03 22.11 9.88 4.62 0.87 2.58 0.96

‐‐‐‐‐‐‐ ‐‐‐‐‐‐‐ ‐‐‐‐‐‐‐ ‐‐‐‐‐‐‐ ‐‐‐‐‐‐‐ ‐‐‐‐‐‐‐ ‐‐‐‐‐‐‐ ‐‐‐‐‐‐‐
Total Ex 120.47 20.96 75.94 33.88 7.95 1.71 6.06 9.43

Run Exh  8.14 1.78 7.67 3.96 2.56 1.38 8.35 21.98
Idle Exh 0 0 0 0 0.03 0.02 0.11 1.59
Start Ex 2.71 0.43 2.35 1.08 1.75 0.33 0.4 0.17

‐‐‐‐‐‐‐ ‐‐‐‐‐‐‐ ‐‐‐‐‐‐‐ ‐‐‐‐‐‐‐ ‐‐‐‐‐‐‐ ‐‐‐‐‐‐‐ ‐‐‐‐‐‐‐ ‐‐‐‐‐‐‐
Total Ex 10.84 2.21 10.02 5.04 4.34 1.73 8.86 23.74

Run Exh  17.59 3.91 10.89 6.16 1.65 0.38 1.74 2.99
Idle Exh 0 0 0 0 0.01 0 0.01 0.09
Start Ex 0.56 0.11 0.33 0.18 0.04 0.01 0.01 0

‐‐‐‐‐‐‐ ‐‐‐‐‐‐‐ ‐‐‐‐‐‐‐ ‐‐‐‐‐‐‐ ‐‐‐‐‐‐‐ ‐‐‐‐‐‐‐ ‐‐‐‐‐‐‐ ‐‐‐‐‐‐‐
Total Ex 18.16 4.02 11.22 6.34 1.7 0.39 1.76 3.08

Run Exh  0.57 0.12 0.68 0.28 0.04 0.02 0.27 0.81
Idle Exh 0 0 0 0 0 0 0 0.02
Start Ex 0.05 0.01 0.06 0.02 0 0 0 0

‐‐‐‐‐‐‐ ‐‐‐‐‐‐‐ ‐‐‐‐‐‐‐ ‐‐‐‐‐‐‐ ‐‐‐‐‐‐‐ ‐‐‐‐‐‐‐ ‐‐‐‐‐‐‐ ‐‐‐‐‐‐‐

Total Ex 0.62 0.13 0.74 0.3 0.05 0.02 0.27 0.82

TireWear 0.37 0.07 0.18 0.08 0.02 0.01 0.02 0.06
BrakeWr  0.59 0.11 0.29 0.12 0.02 0.01 0.02 0.05

‐‐‐‐‐‐‐ ‐‐‐‐‐‐‐ ‐‐‐‐‐‐‐ ‐‐‐‐‐‐‐ ‐‐‐‐‐‐‐ ‐‐‐‐‐‐‐ ‐‐‐‐‐‐‐ ‐‐‐‐‐‐‐
Total    1.58 0.3 1.22 0.5 0.09 0.03 0.3 0.93
Lead     0 0 0 0 0 0 0 0
SOx      0.18 0.04 0.11 0.06 0.02 0 0.02 0.03
Fuel Consumption (000 gallons)
Gasoline 1878.61 404.78 1161.05 653.74 149.48 26.4 13.91 3.77
Diesel   1.29 9.28 0.75 0.99 22.88 12.21 146.43 274.76

Oxides of Nitrogen Emissions  

Carbon Dioxide Emissions (000)

Total Particulate Emissions   

Reactive Organic Gas Emissions

Carbon Monoxide Emissions     
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Fugitive Dust Generating Activity Estimates 

Proposed Activity Sites and Areas
(Activity Areas) Imperial Anza Inland Sycam‐
Source: Project Description Table B‐3, B‐7, B‐9. Valley Borrego Central Valley Coastal Elliot

Access Roads (acres) (acres) (acres) (acres) (acres) (acres)
Proposed Transmission Line Access Roads 119.7 19.4 182.3 24.7 1.2 0.0
Existing Transmission Line Access Roads 74.1 76.2 31.0 133.0 142.9 29.8
Central East Substation
Proposed Central East Substation 106.0
Construction Staging Areas and Fly Yards 
Drew Road at I‐8 in Imperial Valley 5.0
Westmorland near the IID 161 kV line and SR‐86 5.0
Ocotillo Air Strip, north of SR‐78 in Ocotillo Wells 15.0
SDG&E property adjacent to Borrego Substation 5.0
Central East Substation (batch plant and fly yard) 15.0
Warners Substation at intersection of SR‐79 and S‐2 4.0
SDG&E property at existing Santa Ysabel Substation 4.0
Gunn Stage Road at entrance to Mount Gower Preserve 2.0
SDG&E parcel at Ashley Road and Creelman Lane 5.0
East of existing Chicarita Substation 5.0
Total Activity Sites and Areas (acres) 218.8 100.6 342.3 164.7 149.1 29.8
Duration of Activity (months) 18 18 22 22 12 2
      Total Acre‐Months 3,938 1,811 7,531 3,623 1,789 60
Assume: Sycamore Canyon‐Elliot activity occurs over existing 30 ft access road over 8.2 miles = 29.8 acres.

Proposed Access Roads Imperial Anza Inland Sycam‐
(Grading) Valley Borrego Central Valley Coastal Elliot
Source: Project Description Table B‐3. (mi) (mi) (mi) (mi) (mi) (mi)

Proposed Transmission Line Access Roads 49.4 8 36.4 8 0.4 0

Proposed Towers and Poles Average Imperial Anza Inland Sycam‐
(Excavation, Material Unloading) Excavation Valley Borrego Central Valley Coastal Elliot All Links
Source: Project Description Table B‐1, B‐6, B‐16. (cu.yd per #) # # # # # # (cu.yd)

500 kV Structures
Tangent lattice 35 132 102 37 9,485
Dead‐end lattice 79 5 395
Larger angle lattice 50 24 1,200
Tangent H‐frame 75 38 2,850
Tangent tubular steel poles 75 47 4 3,825
230 kV Structures
Tangent lattice 35 0
Dead‐end lattice 79 0
Larger angle lattice 50 0
Tangent tubular steel poles 50 117 120 48 14,250
Dead‐end tubular steel poles 95 2 4 2 760
Larger angle tubular steel poles 63 0
69 kV Structures
Tubular steel poles 32 139 4,448
Wood poles 3 11 33

All Links
Avg Rate of Excavation ‐ Total per Link (cu.yd/day) (cu.yd) (cu.yd) (cu.yd) (cu.yd) (cu.yd) (cu.yd) (cu.yd)
Tower and Pole Foundations  250 9,740 6,720 11,783 6,380 2,590 33 37,246

Trenching for Underground Transmission Line
(Grading, Excavation, Material Unloading) Excavation Imperial Anza Inland Sycam‐
Source: Project Description Section B.4.1.2. Cross‐Sect Valley Borrego Central Valley Coastal Elliot

Underground Duct Bank  (sq.ft) (mi) (mi) (mi) (mi) (mi) (mi)
69/92 kV 36 6.6
230 kV Single Circuit 42 4.3
230 kV Vertical ‐ Double Circuit 84 4.7
     Total Trenching (miles) 0 6.6 0 4.7 4.3

All Links
Avg Rate of Excavation ‐ Total per Link (cu.yd/day) (cu.yd) (cu.yd) (cu.yd) (cu.yd) (cu.yd) (cu.yd) (cu.yd)
Underground Duct Bank  400 0 46,464 0 77,205 35,317 0 158,987
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Fugitive Dust Emissions by Activity
Source: Emission factors from USEPA AP‐42 and South Coast Air Quality Management District, where noted. SubTotals of Fugitive Dust Emissions 
VMT has been updated according to schedule from Sargent & Lundy. Overall Fugitive Dust Emissions
 Proposed Access Road and Trench Restoration grading mileage has been updated to reflect length of project PM10
Activity, Bulldozing of Overburden, and Excavation information has not been changed. (ton)

Overall Proposed Proj. 399.4

Activity Sites and Areas
Source:  "Improvement of Specific Emission Factors (BACM Project No. 1), Final Report", prepared for
   South Coast AQMD by Midwest Research Institute, March 1996
E = Level 2 Factor = tonPM10/ac‐month 0.011 tonPM10/acre‐month 22  = activity days/mo Overall
   f = 0.21 for PM2.5 0.21 PM2.5 fraction (SCAQMD Methodology for PM 2.5, October 2006) Activity Areas Activity Areas PM10 PM2.5 Activity Areas PM10
   Control Effectiveness (watering) =  75.0% Emission Factors (acre‐mo) (ac‐day) (lb/day) (lb/day) (acre‐mo) (ton)

5.5000 lbPM10 (per acre activity‐per mo) 18,752 852 213.09 ‐‐‐ 18,752 51.6
1.1550 lbPM2.5 (per acre activity‐per mo) 18,752 852 ‐‐‐ 44.75 18,752 ‐‐‐

Overall
Grading (Proposed Access Roads and Trench Restoration) 4  = passes PM10 PM2.5 Grading Grading PM10

Source:  USEPA AP‐42, Table 11.9‐1, 10/98 Emission Factors (mi/12hr) (vmt/day) (lb/day) (lb/day) (miles) (vmt grader) (ton)
E = 0.60 * (0.051)(S^2.0) = lbPM10/VMT 0.069 lbPM10 (per VMT grader) 36 36 2.479 ‐‐‐ 117.8 471.2 0.016
E = 0.031 * (0.040)(S^2.5) = lbPM2.5/VMT 0.005 lbPM2.5 (per VMT grader) 36 36 ‐‐‐ 0.174 117.8 471.2 ‐‐‐
S = mean vehicle speed = 3.0 mph (estimate for grader)
   Control Effectiveness (watering) =  75.0%

Overall
Grading (Bulldozing of Overburden) Doz/Grad/Scrap PM10 PM2.5 Doz/Grad/Scrap PM10

Source:  USEPA AP‐42, Table 11.9‐1, 10/98 Emission Factors (hr/day) (lb/day) (lb/day) (hr) (ton)
E = 0.75 * (s^1.5) / (M^1.4) = lbPM10/hr 0.573 lbPM10 (per hr bulldozer or grader) 24 13.76 ‐‐‐ 70,200 20.1
E = 0.105 * 5.7 * (s^1.2) / (M^1.3) = lbPM2.5/hr 0.309 lbPM2.5 (per hr bulldozer or grader) 24 ‐‐‐ 7.41 70,200 ‐‐‐
s = silt content =  8.50 percent (average for construction sites, USEPA AP‐42 Table 13.2.2‐1)
M = moisture content = 12.00 percent (SCAQMD CEQA Handbook Table A9‐9‐G‐1, with watering)

Overall
Excavation / Trenching (Removal of Overburden) Excavation PM10 PM2.5 Excavation PM10

Source:  USEPA AP‐42, Table 11.9‐2 (dragline operations), 10/98 Emission Factors (yd3/day) (lb/day) (lb/day) (cu.yd) (ton)
E = 0.75 * 0.0021 (d^0.7)/(M^0.3) = lbPM10/yd3 0.0023 lbPM10 (per yd3 excavated) 650 1.50 ‐‐‐ 196,233 0.226
E = 0.017 * 0.0021 (d^1.1)/(M^0.3) = lbPM2.5/yd3 0.0001 lbPM2.5 (per yd3 excavated) 650 ‐‐‐ 0.06 196,233 ‐‐‐
d = drop height = 5 ft (estimate)
M = moisture content = 12.00 percent (SCAQMD CEQA Handbook Table A9‐9‐G‐1, with watering)

Material Unloading/Loading
Source:  USEPA AP‐42, p. 13.2.4‐3, 11/06
E = (k)(0.0032)[(U/5)^1.3]/[(M/2)^1.4] = lb/ton
U = average wind speed = 15.00 mph (upper bound wind, p.13.2.4‐4)
M = moisture content = 12.00 percent (SCAQMD CEQA Handbook Table A9‐9‐G‐1, with watering) 4  = transfers  Overall
lb of material / yd3 =  2600.00 for moist soil Excavation Unloading PM10 PM2.5 Excavation Unloading PM10

Emission Factors (yd3/day) (yd3/day) (lb/day) (lb/day) (cu.yd) (cu.yd) (ton)
k = 0.35 for PM10  0.35 for PM10 0.00049 lbPM10 (per yd3 unloaded) 650 2600 1.29 ‐‐‐ 196,233 784,931 0.194
k = 0.053 for PM2.5  0.05 for PM2.5 0.00007 lbPM2.5 (per yd3 unloaded) 650 2600 ‐‐‐ 0.19 196,233 784,931 ‐‐‐
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Fugitive Dust Emissions by Activity
Source: Emission factors from USEPA AP‐42 and South Coast Air Quality Management District, where noted. SubTotals of Fugitive Dust Emissions 
VMT has been updated according to schedule from Sargent & Lundy. Overall Fugitive Dust Emissions
 Proposed Access Road and Trench Restoration grading mileage has been updated to reflect length of project PM10
Activity, Bulldozing of Overburden, and Excavation information has not been changed. (ton)

Overall Proposed Proj. 399.4

Equipment on Unpaved/Industrial Roads
Source:  USEPA AP‐42, Section 13.2.2, 11/06
E = k (s/12)^0.9 (W/3)^0.45 = lb/vmt
s = silt content =  8.50 percent (average for construction sites, USEPA AP‐42 Table 13.2.2‐1) 15.0% = Unpaved VMT of Total

   Control Effectiveness (watering) =  75.0% Overall
k W Emission Factors VMT Class VMT Unpave PM10 PM2.5 VMT Class VMT Unpave PM10

(lb/vmt) (ton) (lb/vmt) (VMT/day) (VMT/day) (lb/day) (lb/day) (vmt) (vmt) (ton)
Light Duty Vehicles (PM10) 1.5 2 0.2291 lbPM10 (per LDA vmt unpaved) 27,300 4,095 938.13 ‐‐‐ 10,700,589 1,605,088 183.9
Medium to Heavy Duty Trucks (PM10) 1.5 13 0.5319 lbPM10 (per MDT vmt unpaved) 1,860 279 148.40 ‐‐‐ 175,800 26,370 7.0
Heavy‐Heavy Duty Trucks (PM10) 1.5 30 0.7749 lbPM10 (per HHDT vmt unpaved) 18,798 2,820 2184.97 ‐‐‐ 1,918,980 287,847 111.5

Light Duty Vehicles (PM2.5) 0.15 2 0.0229 lbPM2.5 (per LDA vmt unpaved) 27,300 4,095 ‐‐‐ 93.81 10,700,589 1,605,088 ‐‐‐
Medium to Heavy Duty Trucks (PM2.5) 0.15 13 0.0532 lbPM2.5 (per MDT vmt unpaved) 1,860 279 ‐‐‐ 14.84 175,800 26,370 ‐‐‐
Heavy‐Heavy Duty Trucks (PM2.5) 0.15 30 0.0775 lbPM2.5 (per HHDT vmt unpaved) 18,798 2,820 ‐‐‐ 218.50 1,918,980 287,847 ‐‐‐

Equipment on Paved Roads
Source: USEPA AP‐42, Section 13.2.1, 11/06.
E = k (sL/2)^0.65 (W/3)^1.5 ‐ C = lb/vmt
sL = road surface silt loading (grams per square meter) (g/m2) = 0.06 g/m2, medium ADT roads (USEPA AP‐42 Table 13.2.1‐3)
C = correction factor to remove exhaust
W = fleet average weight of the heavy vehicles =  6.350 ton (fleet average weight)

W VMT All
(ton) (vmt)

Light Duty Vehicles (PM10) 2 10,700,589
Medium to Heavy Duty Trucks (PM10) 13 175,800
Heavy‐Heavy Duty Trucks (PM10) 30 1,918,980

Overall
k C Emission Factors VMT All VMT Paved PM10 PM2.5 VMT All VMT Paved PM10

(lb/vmt) (lb/vmt) (lb/vmt) (VMT/day) (VMT/day) (lb/day) (lb/day) (vmt) (vmt) (ton)
Fleet Average (PM10) 0.016 0.00047 0.004574 lbPM10 (per vmt on paved road) 47,958 40,764 186.45 ‐‐‐ 12,795,369 10,876,064 24.9
Fleet Average (PM2.5) 0.0024 0.00036 0.000397 lbPM2.5 (per vmt on paved road) 47,958 40,764 ‐‐‐ 16.17 12,795,369 10,876,064 ‐‐‐
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