AECOM Environment

Attachment 7a
Construction Emissions Related to Emergency Access Road

Beacon Solar Energy Project (08-AFC-2) June 2009



Table 1.1

Diesel Off-road Equipment Emission Factors for 2010 in MDAB and KCAPCD Jurisdiction by Equipment Catgeory and
Horsepower Range®

HP Range Emission Factor (Ib/hr)

Equipment Type From To CO VOC NOx SOx PM10
A/C Tug Narrow Body 0 250 0.72 0.25 2.34 0.00 0.10
A/C Tug Wide Body 0 500 2.14 0.42 4.01 0.00 0.17
Aerial Lifts 0 15 0.05 0.01 0.07 0.00 0.00
Aerial Lifts 16 25 0.06 0.02 0.10 0.00 0.01
Aerial Lifts 26 50 0.20 0.08 0.20 0.00 0.02
Aerial Lifts 51 120 0.25 0.07 0.46 0.00 0.04
Aerial Lifts 121 500 0.59 0.16 1.98 0.00 0.06
Aerial Lifts 501 750 1.07 0.29 3.68 0.00 0.11
Agricultural Mowers 0 120 0.23 0.06 0.42 0.00 0.03
Agricultural Tractors 0 15 0.06 0.01 0.08 0.00 0.00
Agricultural Tractors 16 25 0.08 0.02 0.16 0.00 0.01
Agricultural Tractors 26 50 0.37 0.15 0.36 0.00 0.04
Agricultural Tractors 51 120 0.49 0.14 0.90 0.00 0.07
Agricultural Tractors 121 175 0.68 0.16 1.37 0.00 0.07
Agricultural Tractors 176 250 0.46 0.15 1.83 0.00 0.06
Agricultural Tractors 251 500 0.87 0.23 2.72 0.00 0.09
Air Compressors 0 15 0.05 0.01 0.09 0.00 0.01
Air Compressors 16 25 0.09 0.03 0.14 0.00 0.01
Air Compressors 26 50 0.29 0.12 0.24 0.00 0.03
Air Compressors 51 120 0.34 0.11 0.62 0.00 0.06
Air Compressors 121 175 0.52 0.13 1.04 0.00 0.06
Air Compressors 176 250 0.35 0.13 1.45 0.00 0.05
Air Compressors 251 500 0.70 0.20 2.29 0.00 0.08
Air Compressors 501 750 1.08 0.32 3.63 0.00 0.12
Air Compressors 751 1000 1.93 0.54 6.17 0.00 0.19
Air Conditioner 0 175 0.77 0.12 111 0.00 0.06
Air Conditioner 176 250 0.38 0.11 1.52 0.00 0.04
Air Conditioner 251 500 0.74 0.20 2.59 0.00 0.08
Air Start Unit 0 175 0.78 0.16 1.46 0.00 0.07
Air Start Unit 176 250 0.49 0.15 1.96 0.00 0.06
Air Start Unit 251 500 1.04 0.27 3.54 0.00 0.11
Air Start Unit 501 750 1.56 0.41 5.46 0.01 0.17
Baggage Tug 0 120 0.38 0.13 0.72 0.00 0.07
Balers 0 50 0.28 0.10 0.35 0.00 0.03
Balers 51 120 0.33 0.09 0.61 0.00 0.04
Belt Loader 0 120 0.25 0.08 0.47 0.00 0.04
Bobtail 0 120 0.56 0.17 1.04 0.00 0.09
Bore/Drill Rigs 0 15 0.06 0.01 0.08 0.00 0.00
Bore/Drill Rigs 16 25 0.07 0.02 0.13 0.00 0.01
Bore/Drill Rigs 26 50 0.25 0.05 0.28 0.00 0.02
Bore/Drill Rigs 51 120 0.48 0.07 0.61 0.00 0.05
Bore/Drill Rigs 121 175 0.75 0.09 0.91 0.00 0.05
Bore/Drill Rigs 176 250 0.35 0.10 1.18 0.00 0.04
Bore/Drill Rigs 251 500 0.56 0.15 1.70 0.00 0.06
Bore/Drill Rigs 501 750 1.10 0.30 3.47 0.01 0.12
Bore/Drill Rigs 751 1000 1.71 0.54 8.30 0.01 0.21
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Table 1.1

Diesel Off-road Equipment Emission Factors for 2010 in MDAB and KCAPCD Jurisdiction by Equipment Catgeory and
Horsepower Range®

HP Range Emission Factor (Ib/hr)

Equipment Type From To CO VOC NOx SOx PM10
Cargo Loader 0 120 0.45 0.13 0.80 0.00 0.07
Cargo Tractor 0 120 0.43 0.13 0.75 0.00 0.07
Catering Truck 0 250 0.30 0.08 1.25 0.00 0.03
Cement and Mortar Mixers 0 15 0.04 0.01 0.05 0.00 0.00
Cement and Mortar Mixers 16 25 0.09 0.03 0.16 0.00 0.01
Chippers/Stump Grinders 0 25 0.08 0.02 0.16 0.00 0.01
Chippers/Stump Grinders 26 120 0.50 0.13 0.87 0.00 0.07
Chippers/Stump Grinders 121 175 0.71 0.15 1.34 0.00 0.07
Chippers/Stump Grinders 176 250 0.54 0.17 2.13 0.00 0.07
Chippers/Stump Grinders 251 500 0.66 0.17 2.13 0.00 0.07
Chippers/Stump Grinders 501 750 1.59 0.43 5.27 0.01 0.17
Chippers/Stump Grinders 751 1000 2.86 0.80 9.76 0.01 0.28
Combines 0 120 0.59 0.16 1.08 0.00 0.08
Combines 121 175 0.63 0.13 1.26 0.00 0.06
Combines 176 250 0.41 0.12 1.66 0.00 0.05
Combines 251 500 0.59 0.16 2.12 0.00 0.06
Commercial Turf Equipment 0 15 0.06 0.01 0.07 0.00 0.00
Commercial Turf Equipment 16 25 0.06 0.02 0.11 0.00 0.01
Compressor (Entertainment) 0 120 0.25 0.07 0.44 0.00 0.04
Compressor (GSE) 0 120 0.40 0.11 0.67 0.00 0.06
Compressor (GSE) 121 250 0.29 0.10 1.15 0.00 0.04
Compressor (GSE) 251 500 0.64 0.18 2.10 0.00 0.07
Compressor (GSE) 501 750 0.94 0.28 3.19 0.00 0.11
Compressor (Railyard) 0 120 0.23 0.07 0.41 0.00 0.04
Concrete/Industrial Saws 0 25 0.07 0.02 0.13 0.00 0.01
Concrete/Industrial Saws 26 50 0.32 0.12 0.31 0.00 0.03
Concrete/Industrial Saws 51 120 0.50 0.13 0.86 0.00 0.07
Concrete/Industrial Saws 121 175 0.88 0.19 1.64 0.00 0.09
Crane (Rail-CHE) 0 120 0.38 0.11 0.68 0.00 0.06
Crane (Rail-CHE) 121 175 0.36 0.08 0.70 0.00 0.03
Cranes 0 50 0.32 0.13 0.25 0.00 0.03
Cranes 51 120 0.37 0.11 0.65 0.00 0.06
Cranes 121 175 0.49 0.12 0.93 0.00 0.05
Cranes 176 250 0.35 0.12 1.24 0.00 0.05
Cranes 251 500 0.66 0.18 1.77 0.00 0.07
Cranes 501 750 1.12 0.31 3.05 0.00 0.12
Cranes 751 9999 4.15 1.09 12.18 0.01 0.38
Crawler Tractors 0 50 0.35 0.14 0.28 0.00 0.03
Crawler Tractors 51 120 0.50 0.15 0.90 0.00 0.08
Crawler Tractors 121 175 0.76 0.19 1.48 0.00 0.09
Crawler Tractors 176 250 0.57 0.21 1.94 0.00 0.08
Crawler Tractors 251 500 1.20 0.29 2.72 0.00 0.11
Crawler Tractors 501 750 2.14 0.52 4.98 0.00 0.20
Crawler Tractors 751 1000 3.40 0.80 8.60 0.01 0.28
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Table 1.1

Diesel Off-road Equipment Emission Factors for 2010 in MDAB and KCAPCD Jurisdiction by Equipment Catgeory and
Horsepower Range®

HP Range Emission Factor (Ib/hr)

Equipment Type From To CO VOC NOx SOx PM10
Crushing/Proc. Equipment 0 50 0.56 0.23 0.47 0.00 0.05
Crushing/Proc. Equipment 51 120 0.59 0.18 1.04 0.00 0.10
Crushing/Proc. Equipment 121 175 0.97 0.24 1.86 0.00 0.11
Crushing/Proc. Equipment 176 250 0.62 0.22 2.54 0.00 0.08
Crushing/Proc. Equipment 251 500 1.05 0.31 3.45 0.00 0.12
Crushing/Proc. Equipment 501 750 1.63 0.50 5.64 0.01 0.19
Crushing/Proc. Equipment 751 9999 4.82 1.38 16.07 0.01 0.48
Dumpers/Tenders 0 25 0.03 0.01 0.06 0.00 0.00
Excavators 0 25 0.07 0.02 0.13 0.00 0.01
Excavators 26 50 0.31 0.11 0.26 0.00 0.03
Excavators 51 120 0.53 0.14 0.84 0.00 0.08
Excavators 121 175 0.67 0.15 111 0.00 0.07
Excavators 176 250 0.39 0.14 1.49 0.00 0.05
Excavators 251 500 0.62 0.20 1.93 0.00 0.07
Excavators 501 750 1.02 0.33 3.29 0.00 0.12
Forklift 0 175 0.33 0.07 0.61 0.00 0.03
Forklifts 0 50 0.19 0.07 0.15 0.00 0.02
Forklifts 51 120 0.23 0.06 0.36 0.00 0.04
Forklifts 121 175 0.33 0.08 0.57 0.00 0.03
Forklifts 176 250 0.17 0.07 0.73 0.00 0.02
Forklifts 251 500 0.24 0.09 0.91 0.00 0.03
Fuel Truck 0 250 0.14 0.05 0.57 0.00 0.02
Generator 0 120 0.60 0.17 1.01 0.00 0.10
Generator 121 175 0.93 0.22 1.69 0.00 0.10
Generator 176 250 0.58 0.22 2.30 0.00 0.08
Generator 251 500 0.97 0.32 3.19 0.00 0.11
Generator 501 750 1.56 0.52 5.30 0.01 0.19
Generator (Entertainment) 0 50 0.41 0.16 0.44 0.00 0.04
Generator (Entertainment) 51 120 0.58 0.15 1.03 0.00 0.08
Generator (Entertainment) 121 175 0.79 0.17 1.53 0.00 0.07
Generator (Entertainment) 176 250 0.49 0.15 1.91 0.00 0.06
Generator (Entertainment) 251 500 0.77 0.20 2.44 0.00 0.08
Generator (Entertainment) 501 750 1.52 0.39 4.92 0.01 0.16
Generator (Entertainment) 751 9999 3.33 0.91 11.04 0.01 0.33
Generator (Railyard) 0 175 0.73 0.16 1.43 0.00 0.07
Generator (Railyard) 176 9999 3.04 0.83 10.05 0.01 0.30
Generator Sets 0 15 0.07 0.02 0.12 0.00 0.01
Generator Sets 16 25 0.11 0.03 0.17 0.00 0.01
Generator Sets 26 50 0.30 0.12 0.31 0.00 0.03
Generator Sets 51 120 0.51 0.15 0.93 0.00 0.07
Generator Sets 121 175 0.75 0.18 1.53 0.00 0.07
Generator Sets 176 250 0.51 0.17 2.14 0.00 0.06
Generator Sets 251 500 0.91 0.24 3.10 0.00 0.09
Generator Sets 501 750 1.47 0.40 5.14 0.01 0.15
Generator Sets 751 9999 3.73 1.05 12.41 0.01 0.37
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Table 1.1

Diesel Off-road Equipment Emission Factors for 2010 in MDAB and KCAPCD Jurisdiction by Equipment Catgeory and
Horsepower Range®

HP Range Emission Factor (Ib/hr)

Equipment Type From To CO VOC NOx SOx PM10
Graders 0 50 0.36 0.14 0.30 0.00 0.03
Graders 51 120 0.55 0.15 0.93 0.00 0.08
Graders 121 175 0.74 0.17 1.35 0.00 0.08
Graders 176 250 0.49 0.18 1.79 0.00 0.07
Graders 251 500 0.75 0.21 2.12 0.00 0.08
Graders 501 750 1.59 0.46 4.59 0.00 0.17
Ground Power Unit 0 175 0.87 0.20 1.57 0.00 0.09
Hydrant Truck 0 175 0.85 0.19 1.62 0.00 0.09
Hydro Power Units 0 15 0.04 0.01 0.04 0.00 0.00
Hydro Power Units 16 25 0.05 0.01 0.09 0.00 0.00
Hydro Power Units 26 50 0.27 0.11 0.23 0.00 0.03
Hydro Power Units 51 120 0.30 0.09 0.55 0.00 0.05
Lav Truck 0 175 0.31 0.07 0.57 0.00 0.03
Lawn & Garden Tractors 0 15 0.06 0.01 0.07 0.00 0.00
Lawn & Garden Tractors 16 25 0.06 0.02 0.12 0.00 0.01
Leaf Blowers/Vacuums 0 15 0.02 0.00 0.02 0.00 0.00
Leaf Blowers/Vacuums 16 120 0.29 0.07 0.51 0.00 0.04
Leaf Blowers/Vacuums 121 250 0.22 0.06 0.89 0.00 0.02
Lift 0 120 0.50 0.14 0.85 0.00 0.07
Materials Handling (Rail-CHE) 0 120 0.42 0.12 0.74 0.00 0.07
Off-Highway Tractors 0 120 0.74 0.25 1.42 0.00 0.13
Off-Highway Tractors 121 175 0.86 0.23 1.76 0.00 0.10
Off-Highway Tractors 176 250 0.54 0.19 1.70 0.00 0.07
Off-Highway Tractors 251 750 3.58 0.74 6.84 0.01 0.29
Off-Highway Tractors 751 1000 5.56 1.12 11.47 0.01 0.40
Off-Highway Trucks 0 175 0.76 0.17 1.28 0.00 0.08
Off-Highway Trucks 176 250 0.43 0.16 1.61 0.00 0.06
Off-Highway Trucks 251 500 0.75 0.25 2.32 0.00 0.09
Off-Highway Trucks 501 750 1.22 0.41 3.87 0.00 0.14
Off-Highway Trucks 751 1000 2.07 0.64 7.32 0.01 0.22
Other Agricultural Equipment 0 15 0.05 0.01 0.06 0.00 0.00
Other Agricultural Equipment 16 25 0.07 0.02 0.12 0.00 0.01
Other Agricultural Equipment 26 50 0.26 0.10 0.26 0.00 0.03
Other Agricultural Equipment 51 120 0.34 0.10 0.62 0.00 0.05
Other Agricultural Equipment 121 175 0.50 0.11 1.00 0.00 0.05
Other Agricultural Equipment 176 250 0.34 0.11 1.35 0.00 0.04
Other Agricultural Equipment 251 500 0.55 0.14 1.77 0.00 0.06
Other Construction Equipment 0 15 0.06 0.01 0.07 0.00 0.00
Other Construction Equipment 16 25 0.05 0.02 0.10 0.00 0.01
Other Construction Equipment 26 50 0.29 0.10 0.28 0.00 0.03
Other Construction Equipment 51 120 0.54 0.13 0.86 0.00 0.07
Other Construction Equipment 121 175 0.59 0.12 0.99 0.00 0.05
Other Construction Equipment 176 500 0.61 0.17 1.98 0.00 0.07
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Table 1.1

Diesel Off-road Equipment Emission Factors for 2010 in MDAB and KCAPCD Jurisdiction by Equipment Catgeory and
Horsepower Range®

HP Range Emission Factor (Ib/hr)

Equipment Type From To CO VOC NOx SOx PM10
Other General Industrial Equipmen 0 15 0.04 0.01 0.05 0.00 0.00
Other General Industrial EQuipmen 16 25 0.06 0.02 0.12 0.00 0.01
Other General Industrial EQuipmen 26 50 0.32 0.13 0.24 0.00 0.03
Other General Industrial EQuipmen 51 120 0.47 0.15 0.85 0.00 0.08
Other General Industrial EQuipmen 121 175 0.59 0.16 1.17 0.00 0.07
Other General Industrial EQuipmen 176 250 0.37 0.14 1.55 0.00 0.05
Other General Industrial Equipmen 251 500 0.82 0.26 2.69 0.00 0.09
Other General Industrial EQuipmen 501 750 1.36 0.43 4.56 0.00 0.16
Other General Industrial EQuipmen 751 1000 2.28 0.66 7.31 0.01 0.23
Other GSE 0 175 0.53 0.14 1.09 0.00 0.06
Other Lawn & Garden Equipment 0 15 0.07 0.01 0.09 0.00 0.00
Other Lawn & Garden Equipment 16 25 0.07 0.02 0.13 0.00 0.01
Other Material Handling Equipment 0 50 0.44 0.19 0.34 0.00 0.04
Other Material Handling Equipment 51 120 0.46 0.15 0.82 0.00 0.08
Other Material Handling Equipment 121 175 0.74 0.20 1.49 0.00 0.09
Other Material Handling Equipment 176 250 0.40 0.15 1.65 0.00 0.06
Other Material Handling Equipment 251 500 0.59 0.18 1.94 0.00 0.07
Other Material Handling Equipment 501 9999 3.01 0.87 9.66 0.01 0.30
Passenger Stand 0 120 0.44 0.10 0.76 0.00 0.05
Pavers 0 25 0.08 0.03 0.16 0.00 0.01
Pavers 26 50 0.39 0.16 0.31 0.00 0.04
Pavers 51 120 0.52 0.16 0.97 0.00 0.09
Pavers 121 175 0.80 0.20 1.60 0.00 0.09
Pavers 176 250 0.70 0.24 2.33 0.00 0.10
Pavers 251 500 1.17 0.26 2.53 0.00 0.10
Paving Equipment 0 25 0.05 0.02 0.10 0.00 0.01
Paving Equipment 26 50 0.33 0.14 0.27 0.00 0.03
Paving Equipment 51 120 0.41 0.13 0.76 0.00 0.07
Paving Equipment 121 175 0.62 0.16 1.26 0.00 0.07
Paving Equipment 176 250 0.44 0.15 1.46 0.00 0.06
Plate Compactors 0 15 0.03 0.01 0.03 0.00 0.00
Pressure Washers 0 15 0.04 0.01 0.06 0.00 0.00
Pressure Washers 16 25 0.04 0.01 0.07 0.00 0.00
Pressure Washers 26 50 0.12 0.04 0.14 0.00 0.01
Pressure Washers 51 120 0.15 0.04 0.27 0.00 0.02
Pumps 0 15 0.05 0.02 0.09 0.00 0.01
Pumps 16 25 0.12 0.05 0.19 0.00 0.01
Pumps 26 50 0.35 0.14 0.35 0.00 0.03
Pumps 51 120 0.52 0.15 0.95 0.00 0.08
Pumps 121 175 0.75 0.18 1.53 0.00 0.08
Pumps 176 250 0.49 0.17 2.06 0.00 0.06
Pumps 251 500 0.97 0.26 3.22 0.00 0.10
Pumps 501 750 1.60 0.43 5.46 0.01 0.17
Pumps 751 9999 4.98 1.38 16.22 0.01 0.49
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Table 1.1

Diesel Off-road Equipment Emission Factors for 2010 in MDAB and KCAPCD Jurisdiction by Equipment Catgeory and
Horsepower Range®

HP Range Emission Factor (Ib/hr)

Equipment Type From To CO VOC NOx SOx PM10
Rollers 0 15 0.04 0.01 0.05 0.00 0.00
Rollers 16 25 0.06 0.02 0.10 0.00 0.01
Rollers 26 50 0.32 0.13 0.28 0.00 0.03
Rollers 51 120 0.42 0.12 0.74 0.00 0.06
Rollers 121 175 0.63 0.15 1.20 0.00 0.07
Rollers 176 250 0.45 0.15 1.62 0.00 0.06
Rollers 251 500 0.78 0.20 2.09 0.00 0.08
Rough Terrain Forklifts 0 50 0.42 0.16 0.36 0.00 0.04
Rough Terrain Forklifts 51 120 0.44 0.12 0.73 0.00 0.07
Rough Terrain Forklifts 121 175 0.73 0.16 1.28 0.00 0.07
Rough Terrain Forklifts 176 250 0.43 0.15 1.66 0.00 0.06
Rough Terrain Forklifts 251 500 0.69 0.21 2.20 0.00 0.08
Rubber Tired Dozers 0 175 0.87 0.24 1.79 0.00 0.10
Rubber Tired Dozers 176 250 0.78 0.28 2.45 0.00 0.11
Rubber Tired Dozers 251 500 1.74 0.36 3.21 0.00 0.14
Rubber Tired Dozers 501 750 2.63 0.55 4.90 0.00 0.21
Rubber Tired Dozers 751 1000 4.21 0.85 8.49 0.01 0.30
Rubber Tired Loaders 0 25 0.07 0.02 0.13 0.00 0.01
Rubber Tired Loaders 26 50 0.40 0.16 0.33 0.00 0.04
Rubber Tired Loaders 51 120 0.43 0.12 0.72 0.00 0.07
Rubber Tired Loaders 121 175 0.63 0.15 1.15 0.00 0.07
Rubber Tired Loaders 176 250 0.42 0.15 1.53 0.00 0.06
Rubber Tired Loaders 251 500 0.77 0.22 2.17 0.00 0.08
Rubber Tired Loaders 501 750 1.57 0.45 4,55 0.00 0.17
Rubber Tired Loaders 751 1000 2.24 0.62 7.13 0.01 0.22
Sailboat Auxiliary Inboard Engine 0 50 0.10 0.07 0.22 0.00 0.01
Scrapers 0 120 0.72 0.22 1.30 0.00 0.12
Scrapers 121 175 0.93 0.24 1.83 0.00 0.11
Scrapers 176 250 0.74 0.26 2.48 0.00 0.10
Scrapers 251 500 1.52 0.37 3.42 0.00 0.14
Scrapers 501 750 2.63 0.63 6.02 0.01 0.24
Service Truck 0 175 0.23 0.05 0.43 0.00 0.02
Signal Boards 0 15 0.04 0.01 0.04 0.00 0.00
Signal Boards 16 50 0.38 0.15 0.37 0.00 0.04
Signal Boards 51 120 0.54 0.15 0.94 0.00 0.08
Signal Boards 121 175 0.84 0.19 1.62 0.00 0.08
Signal Boards 176 250 0.61 0.20 2.51 0.00 0.08
Skid Steer Loaders 0 25 0.07 0.02 0.13 0.00 0.01
Skid Steer Loaders 26 50 0.25 0.08 0.25 0.00 0.02
Skid Steer Loaders 51 120 0.28 0.06 0.41 0.00 0.04
Snowblowers 0 175 0.70 0.15 1.33 0.00 0.07
Snowblowers 176 250 0.48 0.15 1.91 0.00 0.06
Snowblowers 251 500 0.74 0.20 2.57 0.00 0.08
Sprayers 0 25 0.07 0.03 0.12 0.00 0.01
Sprayers 26 50 0.17 0.06 0.22 0.00 0.02
Sprayers 51 120 0.35 0.09 0.64 0.00 0.04
Sprayers 121 175 0.47 0.10 0.94 0.00 0.04
Sprayers 176 250 0.35 0.11 1.45 0.00 0.04
Sprayers 251 500 0.40 0.10 1.47 0.00 0.04
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Table 1.1
Diesel Off-road Equipment Emission Factors for 2010 in MDAB and KCAPCD Jurisdiction by Equipment Catgeory and
Horsepower Range®

HP Range Emission Factor (Ib/hr)

Equipment Type From To CO VOC NOx SOx PM10
Surfacing Equipment 0 50 0.15 0.06 0.14 0.00 0.01
Surfacing Equipment 51 120 0.43 0.12 0.77 0.00 0.06
Surfacing Equipment 121 175 0.48 0.11 0.92 0.00 0.05
Surfacing Equipment 176 250 0.39 0.13 1.38 0.00 0.05
Surfacing Equipment 251 500 0.78 0.19 2.05 0.00 0.07
Surfacing Equipment 501 750 1.22 0.30 3.28 0.00 0.12
Swathers 0 120 0.33 0.09 0.61 0.00 0.04
Swathers 121 175 0.52 0.11 1.04 0.00 0.05
Sweeper 0 120 0.20 0.04 0.31 0.00 0.02
Sweepers/Scrubbers 0 15 0.07 0.01 0.09 0.00 0.00
Sweepers/Scrubbers 16 25 0.08 0.02 0.15 0.00 0.01
Sweepers/Scrubbers 26 50 0.40 0.16 0.33 0.00 0.04
Sweepers/Scrubbers 51 120 0.54 0.16 0.89 0.00 0.09
Sweepers/Scrubbers 121 175 0.81 0.19 1.47 0.00 0.09
Sweepers/Scrubbers 176 250 0.37 0.14 1.60 0.00 0.05
Tillers 0 15 0.04 0.01 0.05 0.00 0.00
Tillers 16 250 0.56 0.17 2.28 0.00 0.07
Tillers 251 500 1.07 0.28 3.77 0.00 0.11
Tractors/Loaders/Backhoes 0 25 0.07 0.02 0.13 0.00 0.01
Tractors/Loaders/Backhoes 26 50 0.35 0.13 0.31 0.00 0.03
Tractors/Loaders/Backhoes 51 120 0.36 0.09 0.57 0.00 0.05
Tractors/Loaders/Backhoes 121 175 0.59 0.12 0.96 0.00 0.06
Tractors/Loaders/Backhoes 176 250 0.40 0.14 1.55 0.00 0.05
Tractors/Loaders/Backhoes 251 500 0.85 0.26 2.72 0.00 0.10
Tractors/Loaders/Backhoes 501 750 1.27 0.40 4.21 0.01 0.15
Transport Refrigeration Units 0 15 0.05 0.01 0.07 0.00 0.00
Transport Refrigeration Units 16 25 0.06 0.02 0.11 0.00 0.01
Transport Refrigeration Units 26 50 0.24 0.06 0.24 0.00 0.02
Trenchers 0 15 0.05 0.01 0.06 0.00 0.00
Trenchers 16 25 0.14 0.04 0.26 0.00 0.01
Trenchers 26 50 0.44 0.18 0.36 0.00 0.04
Trenchers 51 120 0.48 0.15 0.91 0.00 0.08
Trenchers 121 175 0.88 0.23 1.80 0.00 0.10
Trenchers 176 250 0.82 0.28 2.68 0.00 0.11
Trenchers 251 500 1.64 0.35 3.40 0.00 0.14
Trenchers 501 750 3.09 0.66 6.51 0.01 0.26
Vessels w/lnboard Engines 0 250 0.88 0.59 2.01 0.00 0.05
Welders 0 15 0.04 0.01 0.07 0.00 0.01
Welders 16 25 0.07 0.03 0.11 0.00 0.01
Welders 26 50 0.31 0.13 0.28 0.00 0.03
Welders 51 120 0.28 0.08 0.50 0.00 0.04
Welders 121 175 0.56 0.14 1.13 0.00 0.06
Welders 176 250 0.31 0.11 1.28 0.00 0.04
Welders 251 500 0.50 0.14 1.62 0.00 0.05

# These are composite horsepower-based off-road emission factors for 2010 developed by running CARB's OFFROAD2007 Model
(December 15, 2006 version). Total daily emissions from the model for each type of equipment within each horsepower range were
divided by the total daily operating hours for the equipment within each horsepower range to calculate hourly emissions from individual
pieces of equipment.
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Table 1.2

Four-stroke Gasoline Off-road Equipment Emission Factors for 2010 in MDAB and KCAPCD Jurisdiction by Equipment Catgeory and
Horsepower Range®

HP Range Emission Factor (Ib/hr)

Equipment Type From To CO VvOoC NOx SOx PM10
2-Wheel Tractors 0 5 0.89 0.06 0.03 0.00 0.00
2-Wheel Tractors 6 15 2.74 0.07 0.05 0.00 0.04
2-Wheel Tractors 16 25 5.81 0.15 0.10 0.00 0.08
A/C Tug Narrow Body 0 175 6.32 0.27 1.86 0.00 0.01
A/C Tug Wide Body 0 500 2229 | 041 2.99 0.01 0.05
Aerial Lifts 0 15 3.30 0.09 0.07 0.00 0.05
Aerial Lifts 16 25 5.12 0.14 0.09 0.00 0.07
Aerial Lifts 26 50 2.79 0.07 0.12 0.00 0.00
Aerial Lifts 51 120 1.89 0.08 0.28 0.00 0.00
Agricultural Mowers 0 15 2.23 0.07 0.04 0.00 0.03
Agricultural Mowers 16 25 5.23 0.15 0.08 0.00 0.07
Agricultural Tractors 0 120 5.73 0.35 0.98 0.00 0.01
Agricultural Tractors 121 175 4.64 0.24 1.69 0.00 0.01
Air Compressors 0 5 0.83 0.07 0.03 0.00 0.00
Air Compressors 0 5 0.83 0.07 0.03 0.00 0.00
Air Compressors 6 15 2.17 0.06 0.04 0.00 0.03
Air Compressors 6 15 2.17 0.06 0.04 0.00 0.03
Air Compressors 16 25 5.60 0.15 0.10 0.00 0.08
Air Compressors 16 25 5.61 0.15 0.10 0.00 0.08
Air Compressors 26 50 4.88 0.20 0.28 0.00 0.00
Air Compressors 51 120 4.26 0.27 0.78 0.00 0.01
Air Compressors 121 175 4.30 0.23 1.69 0.00 0.01
Air Conditioner 0 175 4.82 0.17 1.47 0.00 0.01
Air Start Unit 0 175 5.89 0.22 1.79 0.00 0.02
All Terrain Vehicles (ATVs) Active 0 15 0.06 0.00 0.00 0.00 0.00
All Terrain Vehicles (ATVs) Active 16 25 0.06 0.00 0.00 0.00 0.00
All Terrain Vehicles (ATVs) Active 26 50 0.06 0.00 0.00 0.00 0.00
All Terrain Vehicles (ATVs) Inactive 0 15 0.00 0.00 0.00 0.00 0.00
All Terrain Vehicles (ATVs) Inactive 16 25 0.00 0.00 0.00 0.00 0.00
All Terrain Vehicles (ATVs) Inactive 26 50 0.00 0.00 0.00 0.00 0.00
Asphalt Pavers 0 15 3.28 0.09 0.07 0.00 0.05
Asphalt Pavers 16 25 8.52 0.22 0.15 0.00 0.12
Asphalt Pavers 26 50 4.95 0.19 0.29 0.00 0.00
Asphalt Pavers 51 120 4.04 0.24 0.78 0.00 0.01
Baggage Tug 0 120 3.95 0.09 0.38 0.00 0.01
Balers 0 50 3.39 0.12 0.25 0.00 0.00
Balers 51 120 2.64 0.15 0.64 0.00 0.00
Belt Loader 0 120 2.30 0.06 0.23 0.00 0.00
Bobtail 0 120 3.95 0.09 0.38 0.00 0.01
Bore/Drill Rigs 0 15 4.52 0.12 0.08 0.00 0.06
Bore/Drill Rigs 16 25 8.52 0.23 0.13 0.00 0.11
Bore/Drill Rigs 26 50 4.63 0.17 0.33 0.00 0.00
Bore/Drill Rigs 51 120 5.43 0.31 1.28 0.00 0.01
Bore/Drill Rigs 121 175 5.14 0.25 2.01 0.00 0.01
Cargo Loader 0 120 2.80 0.08 0.31 0.00 0.00
Cargo Tractor 0 120 7.46 0.30 0.74 0.00 0.01
Cart 0 15 3.31 0.07 0.05 0.00 0.00
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Table 1.2

Four-stroke Gasoline Off-road Equipment Emission Factors for 2010 in MDAB and KCAPCD Jurisdiction by Equipment Catgeory and
Horsepower Range®

HP Range Emission Factor (Ib/hr)

Equipment Type From To CO VOC NOXx SOx PM10
Catering Truck 0 250 6.97 0.30 1.97 0.00 0.01
Cement and Mortar Mixers 0 5 1.17 0.06 0.03 0.00 0.00
Cement and Mortar Mixers 6 15 3.17 0.12 0.04 0.00 0.04
Cement and Mortar Mixers 16 25 9.87 0.34 0.11 0.00 0.11
Chippers/Stump Grinders 0 15 4.85 0.13 0.10 0.00 0.07
Chippers/Stump Grinders 0 15 5.55 0.14 0.07 0.00 0.06
Chippers/Stump Grinders 16 25 8.43 0.23 0.15 0.00 0.11
Chippers/Stump Grinders 16 25 9.32 0.22 0.10 0.00 0.09
Combines 0 120 4.01 0.19 0.78 0.00 0.01
Combines 121 175 6.34 0.18 1.36 0.00 0.02
Combines 176 250 7.50 0.17 1.43 0.00 0.02
Commercial Turf Equipment 0 15 3.07 0.07 0.05 0.00 0.00
Commercial Turf Equipment 16 25 5.62 0.12 0.09 0.00 0.01
Commercial Turf Equipment 26 50 4.38 0.12 0.17 0.00 0.00
Commercial Turf Equipment 51 120 1.17 0.02 0.13 0.00 0.00
Concrete/Industrial Saws 0 5 1.21 0.07 0.03 0.00 0.00
Concrete/Industrial Saws 6 15 3.87 0.10 0.08 0.00 0.06
Concrete/Industrial Saws 16 25 7.77 0.20 0.13 0.00 0.11
Concrete/Industrial Saws 26 50 3.86 0.06 0.09 0.00 0.00
Concrete/Industrial Saws 51 120 1.84 0.04 0.10 0.00 0.01
Cranes 0 50 4.18 0.16 0.24 0.00 0.00
Cranes 51 120 3.55 0.21 0.66 0.00 0.00
Cranes 121 175 3.37 0.17 1.25 0.00 0.01
Crushing/Proc. Equipment 0 15 4.22 0.11 0.08 0.00 0.06
Crushing/Proc. Equipment 16 25 7.97 0.21 0.14 0.00 0.11
Crushing/Proc. Equipment 26 120 7.22 0.43 1.52 0.00 0.01
Deicer 0 120 5.37 0.26 1.27 0.00 0.01
Dumpers/Tenders 0 5 0.56 0.04 0.02 0.00 0.00
Dumpers/Tenders 6 15 2.44 0.09 0.03 0.00 0.03
Dumpers/Tenders 16 25 5.15 0.17 0.06 0.00 0.06
Dumpers/Tenders 26 120 2.15 0.12 0.50 0.00 0.00
Forklift 0 50 3.43 0.05 0.10 0.00 0.00
Forklifts 0 25 4.07 0.07 0.06 0.00 0.00
Forklifts 26 50 5.96 0.08 0.15 0.00 0.00
Forklifts 51 120 2.97 0.07 0.22 0.00 0.00
Forklifts 121 175 3.05 0.09 0.46 0.00 0.01
Front Mowers 0 15 3.01 0.05 0.04 0.00 0.00
Front Mowers 0 15 3.12 0.06 0.04 0.00 0.00
Front Mowers 16 25 4.18 0.06 0.05 0.00 0.00
Front Mowers 16 25 4.28 0.08 0.05 0.00 0.00
Fuel Truck 0 175 1.60 0.06 0.51 0.00 0.00
Generator 0 120 10.78 | 0.58 141 0.00 0.01
Generator Sets 0 5 1.46 0.11 0.02 0.00 0.01
Generator Sets 0 5 1.59 0.13 0.02 0.00 0.01
Generator Sets 6 15 3.65 0.11 0.06 0.00 0.00
Generator Sets 6 15 4.04 0.15 0.05 0.00 0.00
Generator Sets 16 25 7.95 0.22 0.11 0.00 0.01
Generator Sets 16 25 8.52 0.28 0.10 0.00 0.01
Generator Sets 26 50 4.02 0.14 0.28 0.00 0.00
Generator Sets 51 120 4.45 0.24 1.01 0.00 0.01
Generator Sets 121 175 5.00 0.24 1.92 0.00 0.01
Ground Power Unit 0 175 6.37 0.09 0.68 0.00 0.01
Hydrant truck 0 175 6.36 0.29 171 0.00 0.01
Hydro Power Units 0 5 0.99 0.06 0.03 0.00 0.00
Hydro Power Units 6 15 2.48 0.07 0.05 0.00 0.04
Hydro Power Units 16 25 5.59 0.15 0.10 0.00 0.08
Hydro Power Units 26 50 3.51 0.06 0.10 0.00 0.00
Hydro Power Units 51 120 1.31 0.03 0.07 0.00 0.00
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Table 1.2
Four-stroke Gasoline Off-road Equipment Emission Factors for 2010 in MDAB and KCAPCD Jurisdiction by Equipment Catgeory and
Horsepower Range®

HP Range Emission Factor (Ib/hr)

Equipment Type From To CO VOC NOXx SOx PM10
Lav Cart 0 15 3.31 0.07 0.05 0.00 0.00
Lav Truck 0 175 2.11 0.06 0.38 0.00 0.00
Lawn & Garden Tractors 0 15 3.64 0.05 0.04 0.00 0.00
Lawn & Garden Tractors 0 15 3.75 0.07 0.05 0.00 0.00
Lawn & Garden Tractors 16 25 5.97 0.08 0.05 0.00 0.00
Lawn & Garden Tractors 16 25 6.11 0.11 0.06 0.00 0.00
Lawn & Garden Tractors 26 50 2.51 0.08 0.15 0.00 0.00
Lawn Mowers 0 5 0.52 0.03 0.01 0.00 0.00
Lawn Mowers 0 5 0.83 0.03 0.01 0.00 0.00
Leaf Blowers/Vacuums 0 5 0.35 0.01 0.00 0.00 0.00
Leaf Blowers/Vacuums 0 5 0.48 0.02 0.00 0.00 0.00
Lift 0 120 4.41 0.23 0.78 0.00 0.01
Maint. Truck 0 175 3.67 0.13 0.95 0.00 0.01
Minibikes 0 5 1.89 0.30 0.01 0.00 0.01
Off-Road Motorcycles Active 0 15 0.06 0.00 0.00 0.00 0.00
Off-Road Motorcycles Active 16 25 0.06 0.00 0.00 0.00 0.00
Off-Road Motorcycles Active 26 50 0.06 0.00 0.00 0.00 0.00
Off-Road Motorcycles Inactive 0 15 0.00 0.00 0.00 0.00 0.00
Off-Road Motorcycles Inactive 16 25 0.00 0.00 0.00 0.00 0.00
Off-Road Motorcycles Inactive 26 50 0.00 0.00 0.00 0.00 0.00
Other Agricultural Equipment 0 5 0.81 0.05 0.02 0.00 0.00
Other Agricultural Equipment 6 15 3.29 0.10 0.05 0.00 0.04
Other Agricultural Equipment 16 25 8.48 0.25 0.12 0.00 0.11
Other Agricultural Equipment 26 50 2.98 0.11 0.21 0.00 0.00
Other Agricultural Equipment 51 120 2.95 0.17 0.68 0.00 0.00
Other Agricultural Equipment 121 175 3.91 0.19 1.52 0.00 0.01
Other Agricultural Equipment 176 250 7.08 0.30 2.37 0.00 0.02
Other Construction Equipment 0 175 3.27 0.06 0.34 0.00 0.01
Other General Industrial Equipmen 0 15 2.39 0.04 0.03 0.00 0.00
Other General Industrial Equipmen 16 25 5.70 0.11 0.08 0.00 0.01
Other General Industrial Equipmen 26 50 4.09 0.06 0.12 0.00 0.00
Other General Industrial EQuipmen 51 120 3.15 0.09 0.34 0.00 0.01
Other General Industrial Equipmen 121 175 5.44 0.11 0.77 0.00 0.01
Other GSE 0 50 4.66 0.15 0.27 0.00 0.00
Other Lawn & Garden Equipment 0 5 1.02 0.04 0.01 0.00 0.01
Other Lawn & Garden Equipment 0 5 1.56 0.05 0.01 0.00 0.00
Other Lawn & Garden Equipment 6 15 2.56 0.04 0.03 0.00 0.00
Other Lawn & Garden Equipment 6 15 2.83 0.05 0.03 0.00 0.00
Other Lawn & Garden Equipment 16 25 5.78 0.08 0.06 0.00 0.00
Other Lawn & Garden Equipment 16 25 6.25 0.11 0.06 0.00 0.00
Other Lawn & Garden Equipment 26 50 3.37 0.11 0.23 0.00 0.00
Other Lawn & Garden Equipment 51 120 3.94 0.20 0.91 0.00 0.01
Other Material Handling Equipment 0 50 5.40 0.19 0.30 0.00 0.00
Other Material Handling Equipment 51 120 2.91 0.16 0.53 0.00 0.00
Passenger Stand 0 175 3.83 0.15 1.19 0.00 0.01
Paving Equipment 0 5 0.83 0.05 0.02 0.00 0.00
Paving Equipment 6 15 3.32 0.09 0.06 0.00 0.05
Paving Equipment 16 25 7.70 0.21 0.13 0.00 0.10
Paving Equipment 26 50 3.83 0.13 0.23 0.00 0.00
Paving Equipment 51 120 2.70 0.15 0.56 0.00 0.01
Plate Compactors 0 5 0.77 0.05 0.02 0.00 0.00
Plate Compactors 6 15 2.48 0.07 0.05 0.00 0.03
Pressure Washers 0 5 1.73 0.13 0.04 0.00 0.01
Pressure Washers 0 5 2.41 0.19 0.03 0.00 0.01
Pressure Washers 6 15 3.55 0.10 0.05 0.00 0.00
Pressure Washers 6 15 3.92 0.14 0.05 0.00 0.00
Pressure Washers 16 25 9.25 0.24 0.13 0.00 0.01
Pressure Washers 16 25 10.00 0.32 0.12 0.00 0.01
Pressure Washers 26 50 4.33 0.16 0.30 0.00 0.00
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Table 1.2

Four-stroke Gasoline Off-road Equipment Emission Factors for 2010 in MDAB and KCAPCD Jurisdiction by Equipment Catgeory and
Horsepower Range®

HP Range Emission Factor (Ib/hr)

Equipment Type From To CO VOC NOXx SOx PM10
Pumps 0 5 0.76 0.06 0.02 0.00 0.00
Pumps 0 5 1.10 0.09 0.02 0.00 0.01
Pumps 6 15 3.15 0.09 0.06 0.00 0.04
Pumps 6 15 3.41 0.11 0.05 0.00 0.04
Pumps 16 25 6.90 0.18 0.12 0.00 0.09
Pumps 16 25 7.11 0.20 0.11 0.00 0.09
Pumps 26 50 4.13 0.15 0.26 0.00 0.00
Pumps 51 120 5.15 0.30 1.09 0.00 0.01
Pumps 121 175 5.29 0.24 1.86 0.00 0.01
Rear Engine Riding Mowers 0 15 1.89 0.03 0.02 0.00 0.00
Rear Engine Riding Mowers 0 15 1.96 0.04 0.02 0.00 0.00
Rear Engine Riding Mowers 16 25 3.78 0.06 0.04 0.00 0.00
Rear Engine Riding Mowers 16 25 3.88 0.08 0.04 0.00 0.00
Rollers 0 5 1.27 0.06 0.03 0.00 0.00
Rollers 6 15 3.08 0.08 0.06 0.00 0.04
Rollers 16 25 6.90 0.18 0.12 0.00 0.09
Rollers 26 50 6.39 0.25 0.33 0.00 0.00
Rollers 51 120 5.50 0.34 0.90 0.00 0.01
Rough Terrain Forklifts 0 50 7.10 0.27 0.41 0.00 0.00
Rough Terrain Forklifts 51 120 5.46 0.33 1.02 0.00 0.01
Rough Terrain Forklifts 121 175 5.12 0.26 1.91 0.00 0.01
Rubber Tired Loaders 0 50 5.57 0.22 0.31 0.00 0.00
Rubber Tired Loaders 51 120 4.28 0.26 0.76 0.00 0.01
Sailboat Auxiliary Inboard Engine 0 15 1.28 0.05 0.04 0.00 0.00
Service Truck 0 250 2.26 0.10 0.66 0.00 0.00
Shredders 0 5 1.22 0.07 0.03 0.00 0.00
Shredders 0 5 2.26 0.08 0.02 0.00 0.01
Signal Boards 0 5 1.47 0.08 0.04 0.00 0.00
Signal Boards 6 15 3.36 0.09 0.07 0.00 0.05
Skid Steer Loaders 0 15 4.48 0.12 0.09 0.00 0.06
Skid Steer Loaders 16 25 6.45 0.17 0.11 0.00 0.09
Skid Steer Loaders 26 50 3.02 0.06 0.11 0.00 0.00
Skid Steer Loaders 51 120 2.28 0.08 0.30 0.00 0.01
Snowblowers 0 5 0.75 0.02 0.00 0.00 0.00
Snowblowers 0 5 0.95 0.03 0.01 0.00 0.00
Snowblowers 6 15 1.74 0.02 0.02 0.00 0.00
Snowblowers 6 15 1.92 0.03 0.02 0.00 0.00
Snowblowers 16 25 3.28 0.04 0.03 0.00 0.00
Snowblowers 16 25 3.56 0.06 0.03 0.00 0.00
Specialty Vehicles Carts 0 5 1.39 0.04 0.01 0.00 0.01
Specialty Vehicles Carts 6 15 2.24 0.03 0.02 0.00 0.00
Specialty Vehicles Carts 16 25 6.45 0.08 0.06 0.00 0.00
Sprayers 0 5 0.74 0.04 0.02 0.00 0.00
Sprayers 6 15 2.33 0.09 0.03 0.00 0.03
Sprayers 16 25 5.67 0.19 0.07 0.00 0.06
Sprayers 26 50 2.94 0.11 0.21 0.00 0.00
Sprayers 51 120 2.58 0.15 0.62 0.00 0.00
Sprayers 121 175 3.58 0.17 141 0.00 0.01
Surfacing Equipment 0 5 0.83 0.06 0.03 0.00 0.00
Surfacing Equipment 6 15 2.17 0.06 0.04 0.00 0.03
Surfacing Equipment 16 25 5.47 0.15 0.10 0.00 0.07
Swathers 0 120 3.53 0.20 0.84 0.00 0.01
Swathers 121 175 3.45 0.17 1.35 0.00 0.01
Sweeper 0 120 2.37 0.12 0.42 0.00 0.00
Sweepers/Scrubbers 0 15 3.13 0.06 0.04 0.00 0.00
Sweepers/Scrubbers 16 25 7.49 0.13 0.10 0.00 0.01
Sweepers/Scrubbers 26 50 4.89 0.07 0.15 0.00 0.00
Sweepers/Scrubbers 51 120 2.67 0.07 0.31 0.00 0.01
Sweepers/Scrubbers 121 175 5.50 0.09 0.67 0.00 0.01
Tampers/Rammers 0 15 2.83 0.08 0.05 0.00 0.04
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Table 1.2

Four-stroke Gasoline Off-road Equipment Emission Factors for 2010 in MDAB and KCAPCD Jurisdiction by Equipment Catgeory and
Horsepower Range®

HP Range Emission Factor (Ib/hr)

Equipment Type From To CO VOC NOXx SOx PM10
Tillers 0 5 0.70 0.03 0.01 0.00 0.00
Tillers 0 5 0.93 0.04 0.01 0.00 0.00
Tillers 6 15 3.20 0.11 0.04 0.00 0.00
Tractors/Loaders/Backhoes 0 120 3.12 0.16 0.40 0.00 0.00
Transport Refrigeration Units 0 15 3.33 0.07 0.05 0.00 0.00
Trenchers 0 15 3.65 0.10 0.07 0.00 0.05
Trenchers 16 25 8.13 0.22 0.14 0.00 0.11
Trenchers 26 50 4.71 0.18 0.27 0.00 0.00
Trenchers 51 120 4.40 0.27 0.83 0.00 0.01
Trimmers/Edgers/Brush Cutters 0 5 0.14 0.01 0.00 0.00 0.00
Trimmers/Edgers/Brush Cutters 0 5 0.22 0.01 0.00 0.00 0.00
Vessels w/lnboard Engines 0 250 13.47 | 0.47 0.62 0.00 0.01
Vessels w/lnboard Jet Engines 0 500 16.18 | 0.57 0.73 0.00 0.01
Vessels w/Outboard Engines 0 50 4.09 0.16 0.13 0.00 0.00
Vessels w/Sterndrive Engines 0 250 10.00 | 0.35 0.45 0.00 0.01
Water Truck 0 175 1.62 0.06 0.50 0.00 0.00
Welders 0 15 3.56 0.12 0.05 0.00 0.04
Welders 16 25 5.36 0.16 0.08 0.00 0.07
Welders 26 50 4.60 0.18 0.31 0.00 0.00
Welders 51 120 3.11 0.19 0.69 0.00 0.00
Welders 121 175 3.46 0.18 1.43 0.00 0.01
Wood Splitters 0 5 1.34 0.06 0.02 0.00 0.01
Wood Splitters 0 5 2.33 0.07 0.02 0.00 0.01

& These are composite horsepower-based off-road emission factors for 2010 developed by running CARB's OFFROAD2007 Model
(December 15, 2006 version). Total daily emissions from the model for each type of equipment within each horsepower range were

divided by the total daily operating hours for the equipment within each horsepower range to calculate hourly emissions from individual
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Table 1.3
KCAPCD and MDAB Jurisdiction 2010 On-Road Motor Vehicle Emission Factors

Emission Factors®
PM10 |PM10 Tire + PM2.5 |PM2.5 Tire

CcoO VOC NO, SO, PM10 Exh | PM10 Tire Brake Brake PM2.5 Exh | PM2.5 Tire Brake + Brake
Vehicle Class (Ib/mi) (Ib/mi) (Ib/mi) (Ib/mi) (Ib/mi) (Ib/mi) (Ib/mi) (Ib/mi) (Ib/mi) (Ib/mi) (Ib/mi) (Ib/mi)
LDA-NCAT 2.1E-01 2.7E-02 1.2E-02 0.0E+00 1.4E-04 | 0.0E+00 0.0E+00 0.0E+00 1.1E-04 0.0E+00 0.0E+00 0.0E+00
LDA-CAT 7.1E-03 5.7E-04 7.0E-04 8.0E-06 2.5E-05 1.8E-05 2.8E-05 4.6E-05 2.3E-05 4.5E-06 1.2E-05 1.6E-05
LDA-DSL 1.2E-03 4.0E-04 3.6E-03 0.0E+00 | 0.0E+00 | 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
LDT1-NCAT 2.0E-01 2.3E-02 1.1E-02 0.0E+00 1.1E-04 0.0E+00 0.0E+00 0.0E+00 8.0E-05 0.0E+00 0.0E+00 0.0E+00
LDT1-CAT 1.6E-02 1.2E-03 1.5E-03 1.1E-05 3.4E-05 1.8E-05 2.6E-05 4.5E-05 3.2E-05 4.6E-06 1.1E-05 1.6E-05
LDT1-DSL 1.1E-03 1.3E-04 3.7E-03 0.0E+00 9.5E-05 3.2E-05 3.2E-05 6.3E-05 8.8E-05 7.9E-06 1.4E-05 2.2E-05
LDT2-NCAT 2.1E-01 2.4E-02 1.2E-02 0.0E+00 | 0.0E+00 | 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
LDT2-CAT 1.1E-02 8.2E-04 1.5E-03 1.0E-05 6.1E-05 1.8E-05 2.9E-05 4.7E-05 5.7E-05 4.6E-06 1.2E-05 1.7E-05
LDT2-DSL 1.0E-03 0.0E+00 3.0E-03 0.0E+00 | 0.0E+00 | 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
MDV-NCAT 3.8E-01 2.3E-02 1.9E-02 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
MDV-CAT 1.1E-02 8.2E-04 1.8E-03 1.3E-05 6.1E-05 1.7E-05 2.6E-05 4.3E-05 5.6E-05 4.3E-06 1.1E-05 1.6E-05
MDV-DSL 6.7E-04 0.0E+00 3.3E-03 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
LHD1-CAT 1.9E-02 2.2E-03 3.7E-03 1.9E-05 3.8E-05 1.9E-05 1.9E-05 3.8E-05 3.6E-05 4.8E-06 8.3E-06 1.3E-05
LHD1-DSL 2.7E-03 4.9E-04 9.9E-03 0.0E+00 1.2E-04 4.1E-05 4.1E-05 8.2E-05 1.1E-04 1.0E-05 1.8E-05 2.8E-05
LHD2-CAT 3.0E-02 3.6E-03 4.7E-03 0.0E+00 6.9E-05 0.0E+00 0.0E+00 0.0E+00 6.4E-05 0.0E+00 0.0E+00 0.0E+00
LHD2-DSL 3.1E-03 6.8E-04 1.2E-02 0.0E+00 1.6E-04 5.3E-05 5.3E-05 1.1E-04 1.5E-04 1.3E-05 2.3E-05 3.6E-05
MHD-NCAT 5.6E-01 8.6E-02 1.0E-02 0.0E+00 | 0.0E+00 | 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
MHD-CAT 9.2E-02 8.0E-03 1.5E-02 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
MHD-DSL 8.2E-03 8.9E-04 2.1E-02 3.3E-05 9.2E-04 3.3E-05 3.3E-05 6.6E-05 8.4E-04 8.2E-06 1.4E-05 2.2E-05
HHD-CAT 1.6E-01 9.5E-03 3.2E-02 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
HHD-DSL 1.1E-02 2.7E-03 3.5E-02 3.9E-05 1.4E-03 7.9E-05 6.2E-05 1.4E-04 1.3E-03 2.0E-05 2.7E-05 4.6E-05
OBUS-CAT 6.3E-02 4.0E-03 1.5E-02 0.0E+00 | 0.0E+00 | 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
OBUS-DSL 6.0E-03 5.0E-04 1.5E-02 0.0E+00 5.0E-04 | 0.0E+00 0.0E+00 0.0E+00 4.6E-04 0.0E+00 0.0E+00 0.0E+00
SBUS-CAT 3.6E-02 4.0E-03 2.0E-03 0.0E+00 | 0.0E+00 | 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
SBUS-DSL 1.5E-02 1.6E-03 3.1E-02 0.0E+00 2.0E-03 0.0E+00 0.0E+00 0.0E+00 1.8E-03 0.0E+00 0.0E+00 0.0E+00
UBUS-CAT 3.0E-03 0.0E+00 4.0E-03 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
UBUS-DSL 4.0E-03 0.0E+00 2.0E-02 0.0E+00 | 0.0E+00 | 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
MH-NCAT 4.9E-01 2.0E-02 1.0E-02 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
MH-CAT 2.7E-02 1.2E-03 3.9E-03 0.0E+00 | 0.0E+00 | 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
MH-DSL 2.5E-03 0.0E+00 2.0E-02 0.0E+00 5.0E-04 0.0E+00 0.0E+00 0.0E+00 4.6E-04 0.0E+00 0.0E+00 0.0E+00
MCY-NCAT 1.7E-01 1.2E-02 3.4E-03 0.0E+00 1.3E-04 | 0.0E+00 2.2E-05 2.2E-05 1.0E-04 0.0E+00 9.6E-06 9.6E-06
MCY-CAT 4.0E-02 6.9E-03 2.6E-03 0.0E+00 | 0.0E+00 | 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00

& Emission factors, except PM2.5, calculated by dividing total emissions [Ib/day] from BURDEN output of EMFAC2007, version 2.3, by total VMT [mi/day]
from BURDEN output. PM2.5 emission factors by mass fractions in table on the next page.
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PM2.5 Mass Fractions of PM10

PM10 PM2.5
Category Tech. Fraction®
Exhaust CAT 0.928
Exhaust NCAT 0.756
Exhaust DSL 0.920
Tire Wear N/A 0.250
Brake Wear N/A 0.429

# From Appendix A, Final-Methodology to
Calculate Particulate Matter (PM) 2.5 and PM 2.5
Significance Thresholds, SCAQMD, October

2006,

http://www.agmd.gov/ceqa/handbook/PM2_5/PM2

_5.html
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Table 1.3
KCAPCD and MDAB Jurisdiction 2010 On-Road Motor Vehicle Emission Factors

Page 14 of 32



Table 1.4

Construction Equipment Emission Factors

Engine
Rating ARB Off-Road Model Cco vocC NOx SOx PM10 PM2.5
Equipment Type Fuel (HP) Category (Ib/hr)? (Ib/hr)? (Ib/hr)? (Ib/hr)? (Ib/hr)? (Ib/hr)°
Dozer, 300 HP Diesel 300 Rubber Tired Dozers 1.74 0.36 3.21 0.00 0.14 0.13
Motor Grader Diesel 213 Graders 0.49 0.18 1.79 0.00 0.07 0.06
Tandem Roller Diesel 100 Rollers 0.42 0.12 0.74 0.00 0.06 0.06
Vibratory Roller, 825H Diesel 354 Rollers 0.78 0.20 2.09 0.00 0.08 0.07
Truck Tractor Diesel 450 Tractors/Loaders/Backhoes 0.85 0.26 2.72 0.00 0.10 0.09
Asphalt Paver Diesel 130 |Pavers 0.80 0.20 1.60 0.00 0.09 0.08
Pneumatic Roller, 12 ton Diesel 80 Rollers 0.42 0.12 0.74 0.00 0.06 0.06
Dozer, 200 HP Diesel 200 Rubber Tired Dozers 0.78 0.28 2.45 0.00 0.11 0.10

# From Table 1.1 for diesel and Table 1.2 for gasoline.

® Diesel PM2.5 emission factor [Ib/hr] = PM10 emission factor [Ib/hr] x PM2.5 fraction of PM10

PM2.5 Fraction of PM10 in Diesel Engine Exhaust =
PM2.5 Fraction of PM10 in Gasoline Engine Exhaust =

Emissions [pounds per day] = Emission factor [pounds per hour] x Number pieces of equipment x Operating time for each piece [hours per day]

10056-014-030
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Table 1.5
2010 Motor Vehicle Emission Factors

Table 1.5-A
Emission Factors
Fug. Diesel Exh. Fug.

Vehicle CO VOC NOx SOx Exh. PM10| PM10 PM PM2.5 PM2.5

Vehicle Type Class (Ib/mi) (Ib/mi) (Ib/mi) (Ib/mi) (Ib/mi) (Ib/mi) (Ib/mi) (Ib/mi) (Ib/mi)
On-Site Asphalt Trucks HHD-DSL | 1.13E-02 | 2.73E-03 3.55E-02 3.93E-05 1.39E-03 | 7.39E-01 | 1.39E-03 | 1.28E-03 | 1.57E-01
On-Site Watering Truck HHD-DSL | 1.13E-02 | 2.73E-03 3.55E-02 3.93E-05 1.39E-03 | 7.39E-01 | 1.39E-03 | 1.28E-03 | 1.57E-01
On-Site Aggregate Truck HHD-DSL | 1.13E-02 | 2.73E-03 3.55E-02 3.93E-05 1.39E-03 | 7.39E-01 | 1.39E-03 | 1.28E-03 | 1.57E-01
On-Site Material truck HHD-DSL | 1.13E-02 | 2.73E-03 3.55E-02 3.93E-05 1.39E-03 | 7.39E-01 | 1.39E-03 | 1.28E-03 | 1.57E-01
Off-Site Asphalt Trucks HHD-DSL | 1.13E-02 | 2.73E-03 3.55E-02 3.93E-05 1.39E-03 | 9.66E-04 | 1.39E-03 | 1.28E-03 | 1.86E-04
Off-Site Aggregate Truck HHD-DSL | 1.13E-02 | 2.73E-03 3.55E-02 3.93E-05 1.39E-03 | 9.66E-04 | 1.39E-03 | 1.28E-03 | 1.86E-04
Off-Site Watering Trucks HHD-DSL | 1.13E-02 | 2.73E-03 3.55E-02 3.93E-05 1.39E-03 | 9.66E-04 | 1.39E-03 | 1.28E-03 | 1.86E-04

Off-Site Construction Worker Commute

LDT1-CAT | 1.59E-02 1.18E-03 1.53E-03 1.06E-05 3.43E-05 | 8.70E-04 | 0.00E+00 | 3.19E-05 | 1.55E-04
Off-Site Material Delivery Truck HHD-DSL | 1.13E-02 | 2.73E-03 3.55E-02 3.93E-05 1.39E-03 | 9.66E-04 | 1.39E-03 | 1.28E-03 | 1.86E-04

Note: The emission factors, except fugitive emissions from entrained road dust, were compiled by running the California Air Resources Board's EMFAC2007
(version 2.3) Burden Model and dividing calculated daily emissions by daily vehicle-miles-traveled.

All the emission factors account for the emissions from start, running and idling exhaust. In addition, the VOC
emission factors take into account diurnal, hot soak, running and resting emissions, and fugitive PM10 and PM2.5 emission factors
take into account tire and brake wear and entrained paved or unpaved road dust.
Emissions [pounds/day] = Emission factor [pounds/mile] x Vehicle miles traveled [miles/day]

Table 1.5-B
Motor Vehicle Entrained Paved Road PM10 Emission Factors
On-Road
Average PM10 PM2.5
Vehicle Emission Emission
Weight Silt Loading Factor Factor
Vehicle Type (tons)* |Road Type| (g/m?° (Ib/mi)° (Ib/mi)*
Off-Site Aggregate Truck 2.4 Collector 0.035 0.0008 0.0001
Off-Site Asphalt Trucks 2.4 Collector 0.035 0.0008 0.0001
Off-Site Watering Trucks 2.4 Collector 0.035 0.0008 0.0001
Off-Site Material Delivery Truck 2.4 Collector 0.035 0.0008 0.0001
Off-Site Construction Worker Commute
2.4 Collector 0.035 0.0008 0.0001

% Average on-road vehicle weight in Kern County portion of Mojave Desert Air Basin from ARB Emission Inventory Methodology 7.9, Entrained Paved Road Dust (1997)

° From ARB Emission Inventory Methodology 7.9, Entrained Paved Road Dust (1997)

¢ Emission factor [Ib/mi] = 0.016 (Silt Loading/2)"®® (Weight/3)*°,
from ARB Emission Inventory Methodology 7.9, Entrained Paved Road Dust (1997)

¢ PM2.5 emission factor [Ib/hr] = PM10 emission factor [Ib/hr] x PM2.5 fraction of PM10
PM2.5 Fraction of PM10 in Paved Road Dust = 0.169

from Appendix A, Final-Methodology to Calculate Particulate Matter (PM) 2.5
and PM 2.5 Significance Thresholds, SCAQMD, October 2006

Emissions [pounds/day] = Emission factor [pounds/mile] x Vehicle miles traveled [miles/day]
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Vehicles on Unpaved Surfaces

Emission Factor [lo/mi] = 1.5 x (silt content [%] / 12)%° x (vehicle weight [tons] / 3)

Table 1.5
2010 Motor Vehicle Emission Factors

0.45

Reference: AP-42, Section 13.2.2, November 2006 for industrial unpaved roads

Parameter Value Basis
Silt Content 7.5 SCAQMD 1993 CEQA Air Quality Handbook, Overburden
Vehicle Weight 20 Average of 30 tons loaded and 10 tons empty weights
PM10 Emission Factor (Uncontrolled) 2.308 Ib/mi
Reduction from watering twice a day for
industrial unpaved road. 68% from SCAQMD 1993 CEQA Air Quality Handbook, Table 11-4
Controlled PM10 Emission Factor 0.7384 Ib/mi
0.157 Ib/mi

Controlled PM2.5 Emission Factor®

& PM2.5 emission factor [Ib/hr] = PM10 emission factor [Ib/hr] x PM2.5 fraction of PM10
SM2.5 Fraction of PM10 in Unpaved Road Dust = 0.212 from Appendix A, Final-Methodology to Calculate Particulate Matter (PM) 2.5

and PM 2.5 Significance Thresholds, SCAQMD, October 2006

Emissions [pounds per day] = Controlled emission factor [pounds per mile] x Miles traveled [miles/day]
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Table 1.6
Emission Factors for Fugitive PM Emissions During Earthwork

Soil handling

Emission Factor [Ib/cu. yd] = 0.00112 x (mean wind speed [mi/hr] / 5)*2 / (moisture [%] / 2)** x (number drops per ton) x (density [ton/cu. yd])
Reference: AP-42, Equation (1), Section 13.2.4, January 1995

Parameter Value Basis
Mean Wind Speed 12 SCAQMD 1993 CEQA Air Quality Handbook, Default
"Open Fugitive Dust PM10 Control Strategies Study,” Midwest Research Institute,
Moisture 15 October 12, 1990, moist soil.
Number Drops 4 Assumption
Soil Density 1.215 Table 2.46, Handbook of Solid Waste Management
PM10 Emission Factor (Uncontrolled) 1.01E-03 Ib/cu. yd
Reduction from watering four times a day 0%
Controlled PM10 Emission Factor 1.01E-03 Ib/cu. yd
Controlled PM2.5 Emission Factor® 2.10E-04 Ib/cu. yd
% PM2.5 emission factor [Ib/hr] = PM10 emission factor [Ib/hr] x PM2.5 fraction of PM10
PM2.5 Fraction of PM10 in Construction Dust = 0.208 from Appendix A, Final-Methodology to Calculate Particulate Matter (PM) 2.5

and PM 2.5 Significance Thresholds, SCAQMD, October 2006

Emissions [pounds per day] = Controlled emission factor [pounds per cubic yard] x Volume soil handled [cubic yards per day]
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Table 1.6
Emission Factors for Fugitive PM Emissions During Earthwork

Storage Pile Wind Erosion

Emission Factor [Ib/day-acre] = 0.85 x (silt content [%] / 1.5) x (365 / 235) x (percentage of time unobstructed wind exceeds 12 mph / 15)
Reference: Fugitive Dust Background Document and Technical Information Document for Best Available Control Measures,
EPA, September 1992

Parameter Value Basis
Silt Content 7.5 SCAQMD 1993 CEQA Air Quality Handbook, Overburden
"Emissions Inventory Guidance, Mineral Handling and Processing Industries,"
Pct. time wind > 12 mph 13.3 MDAQMD, April 10, 2000, p. 17.

PM10 Emission Factor (Uncontrolled) 5.9 Ib/day-acre
Reduction from Watering Twice/Day 50% SCAQMD 1993 CEQA Air Quality Handbook, Table 11-4
Controlled PM10 Emission Factor 2.9 Ib/day-acre
Controlled PM2.5 Emission Factor® 0.6 Ib/day-acre
% PM2.5 emission factor [Ib/hr] = PM10 emission factor [Ib/hr] x PM2.5 fraction of PM10
PM2.5 Fraction of PM10 in Construction Dust = 0.208 from Appendix A, Final-Methodology to Calculate Particulate Matter (PM) 2.5

and PM 2.5 Significance Thresholds, SCAQMD, October 2006
Emissions [pounds per day] = Controlled emission factor [pounds per acre-day] x Storage pile surface area [acres]

Bulldozing, Scraping and Grading

Emission Factor [Ib/hr] = 0.75 x (silt content [%])™* / (moisture)™*
Reference: AP-42, Table 11.9-1, October 1998

Parameter Value Basis

Silt Content 7.5 SCAQMD 1993 CEQA Air Quality Handbook, Overburden
Moisture 15 SCAQMD 1993 CEQA Air Quality Handbook, Moist Soil
PM10 Emission Factor (Uncontrolled) 0.348 Ib/hr
Reduction from watering four times a day 0%
Controlled PM10 Emission Factor 0.348 Ib/hr
Controlled PM2.5 Emission Factor® 0.072 Ib/hr
% PM2.5 emission factor [Ib/hr] = PM10 emission factor [Ib/hr] x PM2.5 fraction of PM10

PM2.5 Fraction of PM10 in Construction Dust = 0.208 from Appendix A, Final-Methodology to Calculate Particulate Matter (PM) 2.5

and PM 2.5 Significance Thresholds, SCAQMD, October 2006
Emissions [pounds per day] = Controlled emission factor [pounds per hour] x Bulldozing or grading time [hours/day]
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Road length

Road width

Paved road width

Top soil depth

Volume of topsoil stripped
Volume of topsoil stripped

Surface Area of road
Surface Area of road

Aggregate required
Aggregate required

Asphalt concrete required

Table 1.7: Equipment and Vehicle Projection for Offsite Access

6500 feet

36 feet

24 feet

1 feet
234000 cu.feet
8667 cu. yd

156000 sq. ft
17333 sq. yd

156000 cu.feet
5778 cu. yd

93600 cu.feet

Road Construction

3467 cu. yd
# of equipment used daily
Labor hr/day in each month
Daily for daily # of Working
Activity Description Equipment HP Output Unit output Labors Days Month 1 Month 2
Site Clearing Topsoil stripping, ideal condition (B10M) Dozer 300 3000 cu.yd 12 2 3 1
Site Grading Grade subgrade for base course, roadways (B11L) Grader 213 3500 sg. yd 16 2 5 1
Grader 213 1
Finish grading granular subbase for highway paving Tandem Roller 100 1
Aggregate sub-base course (B32C) Dozer 200 8000 sg. yd 48 6 3 1
Grader 213 1
Dozer 300 1
Base course drainage layers, aggregate base course for Vibratory Roller 354 1
roadways and large paved areas, stone base, Truck Tractor 450 1
Aggregate base course compacted, 3/4" stone base, to 6" deep (B36C) Water tanker, 5000 gal 5000 sg. yd 40 5 4 1
Asphalt Paving, plant mixed asphaltic base courses for Asphalt Paver 130 1
roadways and large paved areas, bituminous concrete, Tandem Roller, 10 ton 100 1
Asphaltic concrete course 6" thick (B25) Pneumatic Roller, 12 ton 80 3700 sg. yd 88 11 5 1
Asphalt Paver 130 1
Plant-mix asphalt paving, for highways and large paved Tandem Roller, 10 ton 100 1
Binder course areas, binder course, 2" thick (B25) Pneumatic Roller, 12 ton 80 6345 sg. yd 88 11 3 1
Asphalt Paver 130 1
Plant-mix asphalt paving, for highways and large paved Tandem Roller, 10 ton 100 2
Wearing Course areas, wearing course, 2" thick (B25B) Pneumatic Roller, 12 ton 80 6345 sg. yd 96 12 3 1
Trucks/day
Total
Vehicle Tech. Fuel Capacity Unit Trucks Month 1 Month 2
Dump Truck HHDT Diesel 20 cu. yd 289 42
Asphalt concrete trucks HHDT Diesel 20 cu. yd 173 35
Water Truck HHDT Diesel 5000 gal 1
Binding Material truck HHDT Diesel 20 cu. yd 48 17
Wearing course material HHDT Diesel 20 cu. yd 48 17
* Assumption - activities do not occur concurrently construction worker LDTI-CAT [ Gasoline 11 12
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Table 1.8: Offsite Access Road Construction Emissions

Table 1.8-A
Off-Site Access Road Construction Equipment and Motor Vehicle Numbers
Hours Daily Number
or
Equipment/Vehicle Type Fuel Miles/Day Month 1 Month 2
1 2

Construction Equipment
Dozer, 300 HP Diesel 8 1
Motor Grader Diesel 8 1
Tandem Roller Diesel 8 1 2
Vibratory Roller, 825H Diesel 8 1
Truck Tractor Diesel 8 1
Asphalt Paver Diesel 8 1 1
Pneumatic Roller, 12 ton Diesel 8 1 1
Dozer, 200 HP Diesel 8 1
Motor Vehicles
Off-Site Vehicles
Off-Site Asphalt Trucks Diesel 20 35 0
Off-Site Aggregate Truck Diesel 40 42 0
Off-Site Watering Trucks Diesel 5 1 0
Off-Site Construction Worker Commute Gasoline 60 11 12
Off-Site Material Delivery Truck Diesel 20 0 17
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Table 1.8: Offsite Access Road Construction Emissions

Table 1.8-B
Off-Site Access Road Daily Construction Equipment and Motor Vehicle Use

Daily Operating Hours or Miles
Equipment/Vehicle Type Fuel Month 1 Month 2

Construction Equipment
Dozer, 300 HP Diesel 8 0
Motor Grader Diesel 8 0
Tandem Roller Diesel 8 16
Vibratory Roller, 825H Diesel 8 0
Truck Tractor Diesel 8 0
Asphalt Paver Diesel 8 8
Pneumatic Roller, 12 ton Diesel 8 8
Dozer, 200 HP Diesel 8 0
Motor Vehicles
Off-Site Vehicles
Off-Site Asphalt Trucks Diesel 700 0
Off-Site Aggregate Truck Diesel 1,680 0
Off-Site Watering Trucks Diesel 5 0
Off-Site Construction Worker Commute Gasoline 660 720
Off-Site Material Delivery Truck Diesel 0 340
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Off-Site Access Road Daily Construction Equipment and Motor Vehicle CO Emissions

Table 1.8: Offsite Access Road Construction Emissions

Table 1.8-C

Daily Emissions (Ib/day)
Emission
Factor
Equipment/Vehicle Type (Ib/hr or Ib/mile) Month 1 Month 2
Construction Equipment
Dozer, 300 HP 1.7448 14.0 0.0
Motor Grader 0.4935 3.9 0.0
Tandem Roller 0.4172 3.3 6.7
Vibratory Roller, 825H 0.7792 6.2 0.0
Truck Tractor 0.8494 6.8 0.0
Asphalt Paver 0.7954 6.4 6.4
Pneumatic Roller, 12 ton 0.4172 3.3 3.3
Dozer, 200 HP 0.7768 6.2 0.0
Construction Equipment Total 50.2 16.4
Motor Vehicles
Off-Site Vehicles
Off-Site Asphalt Trucks 0.0113 7.9 0.0
Off-Site Aggregate Truck 0.0113 18.9 0.0
Off-Site Watering Trucks 0.0113 0.1 0.0
Off-Site Construction Worker Commute 0.0159 10.5 11.4
Off-Site Material Delivery Truck 0.0113 0.0 3.8
Off-Site Motor Vehicle Total 37.3 15.3
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Off-Site Access Road Daily Construction Equipment and Motor Vehicle VOC Emissions

Table 1.8: Offsite Access Road Construction Emissions

Table 1.8-D

Daily Emissions (Ib/day)
Emission
Factor
Equipment/Vehicle Type (Ib/hr or Ib/mile) Month 1 Month 2
Construction Equipment
Dozer, 300 HP 0.3623 2.9 0.0
Motor Grader 0.1759 1.4 0.0
Tandem Roller 0.1199 1.0 1.9
Vibratory Roller, 825H 0.1987 1.6 0.0
Truck Tractor 0.2626 2.1 0.0
Asphalt Paver 0.2045 1.6 1.6
Pneumatic Roller, 12 ton 0.1199 1.0 1.0
Dozer, 200 HP 0.2777 2.2 0.0
Construction Equipment Total 13.8 4.5
Motor Vehicles
Off-Site Vehicles
Off-Site Asphalt Trucks 0.0027 1.9 0.0
Off-Site Aggregate Truck 0.0027 4.6 0.0
Off-Site Watering Trucks 0.0027 0.0 0.0
Off-Site Construction Worker Commute 0.0012 0.8 0.9
Off-Site Material Delivery Truck 0.0027 0.0 0.9
Off-Site Motor Vehicle Total 7.3 1.8
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Off-Site Access Road Daily Construction Equipment and Motor Vehicle NOx Emissions

Table 1.8: Offsite Access Road Construction Emissions

Table 1.8-E

Daily Emissions (Ib/day)
Emission
Factor
Equipment/Vehicle Type (Ib/hr or Ib/mile) Month 1 Month 2
Construction Equipment
Dozer, 300 HP 3.2072 25.7 0.0
Motor Grader 1.7872 14.3 0.0
Tandem Roller 0.7375 5.9 11.8
Vibratory Roller, 825H 2.0870 16.7 0.0
Truck Tractor 2.7203 21.8 0.0
Asphalt Paver 1.6007 12.8 12.8
Pneumatic Roller, 12 ton 0.7375 5.9 5.9
Dozer, 200 HP 2.4463 19.6 0.0
Construction Equipment Total 122.6 30.5
Motor Vehicles
Off-Site Vehicles
Off-Site Asphalt Trucks 0.0355 24.8 0.0
Off-Site Aggregate Truck 0.0355 59.6 0.0
Off-Site Watering Trucks 0.0355 0.2 0.0
Off-Site Construction Worker Commute 0.0015 1.0 1.1
Off-Site Material Delivery Truck 0.0355 0.0 12.1
Off-Site Motor Vehicle Total 85.6 13.2
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Off-Site Access Road Daily Construction Equipment and Motor Vehicle SOx Emissions

Table 1.8: Offsite Access Road Construction Emissions

Table 1.8-F

Daily Emissions (Ib/day)
Emission
Factor
Equipment/Vehicle Type (Ib/hr or Ib/mile) Month 1 Month 2
Construction Equipment
Dozer, 300 HP 0.0026 0.02 0.00
Motor Grader 0.0019 0.02 0.00
Tandem Roller 0.0007 0.01 0.01
Vibratory Roller, 825H 0.0021 0.02 0.00
Truck Tractor 0.0039 0.03 0.00
Asphalt Paver 0.0014 0.01 0.01
Pneumatic Roller, 12 ton 0.0007 0.01 0.01
Dozer, 200 HP 0.0021 0.02 0.00
Construction Equipment Total 0.12 0.03
Motor Vehicles
Off-Site Vehicles
Off-Site Asphalt Trucks 0.00004 0.03 0.00
Off-Site Aggregate Truck 0.00004 0.07 0.00
Off-Site Watering Trucks 0.00004 0.00 0.00
Off-Site Construction Worker Commute 0.00001 0.01 0.01
Off-Site Material Delivery Truck 0.00004 0.00 0.01
Off-Site Motor Vehicle Total 0.10 0.02
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Table 1.8: Offsite Access Road Construction Emissions

Table 1.8-G

Off-Site Access Road Daily Construction Equipment and Motor Vehicle Exhaust PM10 Emissions

Daily Emissions (Ib/day)
Emission
Factor
Equipment/Vehicle Type (Ib/hr or Ib/mile) Month 1 Month 2
Construction Equipment
Dozer, 300 HP 0.1371 1.1 0.0
Motor Grader 0.0662 0.5 0.0
Tandem Roller 0.0640 0.5 1.0
Vibratory Roller, 825H 0.0784 0.6 0.0
Truck Tractor 0.0979 0.8 0.0
Asphalt Paver 0.0902 0.7 0.7
Pneumatic Roller, 12 ton 0.0640 0.5 0.5
Dozer, 200 HP 0.1072 0.9 0.0
Construction Equipment Total 5.6 2.3
Motor Vehicles
Off-Site Vehicles
Off-Site Asphalt Trucks 0.0014 1.0 0.0
Off-Site Aggregate Truck 0.0014 2.3 0.0
Off-Site Watering Trucks 0.0014 0.0 0.0
Off-Site Construction Worker Commute 0.0000 0.0 0.0
Off-Site Material Delivery Truck 0.0014 0.0 0.5
Off-Site Motor Vehicle Total 3.3 0.5
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Table 1.8: Offsite Access Road Construction Emissions

Table 1.8-H

Off-Site Access Road Daily Construction Equipment and Motor Vehicle Exhaust PM2.5 Emissions

Daily Emissions (Ib/day)
Emission
Factor
Equipment/Vehicle Type (Ib/hr or Ib/mile) Month 1 Month 2
Construction Equipment
Dozer, 300 HP 0.1261 1.0 0.0
Motor Grader 0.0609 0.5 0.0
Tandem Roller 0.0589 0.5 0.9
Vibratory Roller, 825H 0.0721 0.6 0.0
Truck Tractor 0.0901 0.7 0.0
Asphalt Paver 0.0829 0.7 0.7
Pneumatic Roller, 12 ton 0.0589 0.5 0.5
Dozer, 200 HP 0.0987 0.8 0.0
Construction Equipment Total 5.2 2.1
Motor Vehicles
Off-Site Vehicles
Off-Site Asphalt Trucks 0.0013 0.9 0.0
Off-Site Aggregate Truck 0.0013 2.2 0.0
Off-Site Watering Trucks 0.0013 0.0 0.0
Off-Site Construction Worker Commute 0.00003 0.0 0.0
Off-Site Material Delivery Truck 0.0013 0.0 0.4
Off-Site Motor Vehicle Total 3.1 0.5

10056-014-030

Page 28 of 32



Table 1.8: Offsite Access Road Construction Emissions

Table 1.8-I
Off-Site Access Road Daily Motor Vehicle Fugitive PM10 Emissions
Emission Daily Emissions (Ib/day)
Factor
Vehicle Type (Ib/mile) Month 1 Month 2
Off-Site Vehicles
Off-Site Asphalt Trucks 0.0010 0.7 0.0
Off-Site Aggregate Truck 0.0010 1.6 0.0
Off-Site Watering Trucks 0.0010 0.0 0.0
Off-Site Construction Worker Commute 0.0009 0.6 0.6
Off-Site Material Delivery Truck 0.0010 0.0 0.3
Off-Site Motor Vehicle Total 2.9 1.0
Table 1.8-J
Off-Site Access Road Daily Motor Vehicle Fugitive PM2.5 Emissions
Emission Daily Emissions (Ib/day)
Factor
Vehicle Type (Ib/mile) Month 1 Month 2
Off-Site Vehicles
Off-Site Asphalt Trucks 0.0002 0.1 0.0
Off-Site Aggregate Truck 0.0002 0.3 0.0
Off-Site Watering Trucks 0.0002 0.0 0.0
Off-Site Construction Worker Commute 0.0002 0.1 0.1
Off-Site Material Delivery Truck 0.0002 0.0 0.1
Off-Site Motor Vehicle Total 0.5 0.2
Table 1.8-K
Off-Site Access Road Daily Fugitive VOC Emissions from Asphalt Paving
Quantity per Day
Item Units Month 1 Month 2
Area Paved Acres 0.7 0.0
Emission Factor Ib/acre® 2.6 2.6
Emissions Ib/day 1.9 0.0

Note: Totals may not match sum of individual values because of rounding.
@ Source: URBEMIS2007 for Windows Users’ Guide, Version 9.2, November 2007
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Table 1.8: Offsite Access Road Construction Emissions

Table 1.8-L

Off-Site Access Road Daily Fugitive PM10 and PM2.5 Activities

Quantity per day
Activity Units Month 1 Month 2
Excavation® Cu. Yd. 2,889 0
Bulldozing, Scraping and Grading Hours 24 0
Table 1.8-M
Off-Site Access Road Daily Fugitive PM10 Emissions
Emission Emissions (Ib/day)
Factor
Activity (Ib/activity) Month 1 Month 2
Excavation/Soil Handling 1.01E-03 29 0.0
Bulldozing, Scraping and Grading 0.348 8.3 0.0
Total 11.3 0.0
Table 1.8-N

Off-Site Access Road Daily Fugitive PM2.5 Emissions

Emission Emissions (Ib/day)
Factor
Activity (Ib/activity) Month 1 Month 2
Excavation/Soil Handling 2.10E-04 0.6 0.0
Bulldozing and Grading 0.072 1.7 0.0
Total 2.3 0.0
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Table 1.9: Offsite Access Road Construction Emissions Summary

Table 1.9-A
Offsite Roadway Construction Daily CO Emissions Summary
Month 1 Month 2
1 2
Off-Site
Equipment 50.2 16.4
Motor Vehicles 37.3 15.3
Off-site Daily Total 87.5 31.6
Maximum Daily Total (Ib/day) 87.5
Table 1.9-B
Offsite Roadway Construction Daily VOC Emissions Summary
Month 1 Month 2
1 2
Off-Site
Equipment 13.8 4.5
Motor Vehicles 7.3 1.8
Asphalt Paving 1.9 0.0
Off-site Daily Total 22.9 6.3
Maximum Daily Total (Ib/day) 22.9
Table 1.9-C
Offsite Roadway Construction Daily NOx Emissions Summary
Month 1 Month 2
1 2
Off-Site
Equipment 122.6 30.5
Motor Vehicles 85.6 13.2
Off-site Daily Total 208.2 43.7
Maximum Daily Total (Ib/day) 208.2

10056-014-030 Page 31 of 32



Table 1.9: Offsite Access Road Construction Emissions Summary

Table 1.9-D
Offsite Roadway Construction Daily SOx Emissions Summary
Month 1 Month 2
1 2
Off-Site
Equipment 0.12 0.03
Motor Vehicles 0.10 0.02
Off-site Daily Total 0.2 0.0
Maximum Daily Total (Ib/day) 0.2
Table 1.9-E
Offsite Roadway Construction Daily PM10 Emissions Summary
Month 1 Month 2
1 2
Off-Site
Equipment 5.6 2.3
Motor Vehicles 3.3 0.5
Fugitive 14.1 1.0
Off-site Daily Total 23.1 3.7
Maximum Daily Total (Ib/day) 23.1
Table 1.9-F
Offsite Roadway Construction Daily PM2.5 Emissions Summary
Month 1 Month 2
1 2
Off-Site
Equipment 5.2 2.1
Motor Vehicles 3.1 0.5
Fugitive 2.9 0.2
Off-site Daily Total 11.2 2.7
Maximum Daily Total (Ib/day) 11.2

10056-014-030

Page 32 of 32



	1.0   Introduction
	2.0   Project Design Refinements
	2.1 Staff Suggested Design Refinements 
	2.1.1 Diversion Channel Redesign 
	2.1.2 Water Treatment and Discharge Facilities 
	2.1.2.1 Water Treatment Facilities for Configuration 1
	2.1.2.2 Water Treatment Facilities for Configuration 2
	2.1.2.3 Evaporation Pond Sizing
	2.1.2.4 Evaporation Pond Design for Configurations 1 and 2
	2.1.2.5 Chemical Deliveries and Waste Haulage 

	2.1.3 Stormwater Retention and Erosion Control
	2.1.4 Emergency Access Road
	2.1.5 SCE Distribution Line
	2.1.6 Land Treatment Unit
	2.1.7 Site Layout Adjustments
	2.1.8 Telecommunications System
	2.1.9 Solar Field Maintenance Vehicles
	2.1.10 Visual Impacts Reduction

	2.2 Beacon Proposed Project Refinements
	2.2.1 Propane Alternative
	2.2.2 HTF Expansion Tanks
	2.2.3 Electrical Transmission Line Route


	3.0   Alternative Water Sources 
	3.1 Koehn Lake Alternative
	3.1.1 Water Treatment Facilities for Configuration 2
	3.1.2 Evaporation Pond Size for Configuration 2

	3.2 Rosamond Waste Water Alternative

	4.0   Environmental Review
	4.1 Potential Environmental Effects from Staff Suggested Design Refinements
	4.1.1 Air Quality 
	4.1.1.1 Emergency Access Road
	4.1.1.2 Maintenance Vehicle Emissions

	4.1.2 Biological Resources  
	4.1.2.1 Rerouted Wash Supplemental Analysis
	4.1.2.2 Evaporation Pond Refinements
	4.1.2.3 Tortoise Removal Plan
	4.1.2.4 Emergency Access Road Supplemental Surveys

	4.1.3 Cultural and Paleontological Resources 
	4.1.3.1 Emergency Access Road Supplemental Surveys

	4.1.4 Hazardous Materials Management 
	4.1.4.1 Hazardous Material Inventory
	4.1.4.2 General Operating Practices

	4.1.5 Soil and Water Resources 
	4.1.6 Traffic and Transportation 
	4.1.7 Visual Resources
	4.1.8 Waste Management 
	4.1.9 Other Environmental Topic Areas

	4.2 Potential Environmental Effects from Beacon Design Refinements
	4.2.1 Air Quality and Public Health
	4.2.1.1 Use of Propane instead of Natural Gas
	4.2.1.2 Public Health Analysis for Propane
	4.2.1.3 Operational Delivery Truck Emissions
	4.2.1.4 Greenhouse Gas Emissions
	4.2.1.5 SB 1368 GHG Emissions Performance Standard
	4.2.1.6 Air Quality Impacts Assessment
	4.2.1.7 HTF Expansion Tanks

	4.2.2 Biological Resources
	4.2.2.1 Potential Impacts to Biological Resources from Electrical Transmission Line Route

	4.2.3 Hazardous Materials Management 
	4.2.3.1 Propane Tanks Storage and Handling
	Propane Delivery
	Propane Storage
	Accident Scenarios Modeled
	Hazard Assessment Modeling Methods
	Vapor Cloud Explosions
	Boiling Liquid Expanding Vapor Explosion
	Hazard Assessment Results 

	4.2.3.2 HTF Expansion Tanks

	4.2.4 Traffic and Transportation 
	4.2.5 Visual Resources
	4.2.5.1 Propane and Additional HTF Tanks

	4.2.6 Waste Management 
	4.2.6.1 Waste from Additional HTF Expansion Tanks
	4.2.6.2 Electrical Transmission Line Route

	4.2.7 Other Environmental Topic Areas

	4.3 Potential Environmental Effects from Water Supply Alternatives
	4.3.1 Air Quality 
	4.3.1.1 Partial ZLD System with Poor Quality Water
	4.3.1.2 Water Supply Construction Emissions

	4.3.2 Biological Resources 
	4.3.3 Cultural and Paleontological Resources 
	4.3.4  Hazardous Materials Management 
	4.3.5 Soil and Water Resources 
	4.3.6 Traffic and Transportation 
	4.3.7 Waste Management 
	4.3.8 Other Environmental Topic Areas

	4.4 References

	5.0   Conclusion
	ATTACHMENT 5 Groundwater Mitigation Plan.pdf
	If necessary, maintenance procedures such as dethatching (dead thatch removal), hand weeding, herbicide spot treatments, or other agency approved methods can be implemented to assist in meeting success criteria.  Maintenance activities will utilize the most appropriate methods based on site conditions, rainfall patterns, and development stage of the weeds.  Weed control may include dethatching (dead thatch removal), hand weeding, weed eating, herbicide application, or other agency approved methods.  

	ATTACHMENT 7a Construction Emissions Revised.pdf
	1.1. OFFROAD Diesel EF
	1.2. OFFROAD G4 EF
	1.3. EMFAC Emission Factors
	1.4. Const. Equip. EFs
	1.5. Vehicle EF
	1.6. Earthwork & Fugitive PM EF
	1.7 Equipment Projection
	1.8 Off-Site Roadway-Daily
	1.9 Offsite Roadway Summary

	ATTACHMENT 7b Operating Emissions Revised.pdf
	E-1. Boiler - Criteria
	E-2. ICE - Criteria
	E-3. Cooling Tower PM
	E-4. Vent and Waste Loading
	Vehicle Criteria
	E-5. Criteria Summary 1600NG
	E-5. Criteria Summary 1600LPG
	E-5. Criteria Summary 166000NG
	E-5. Criteria Summary 16600LPG
	E-6. Boiler HAP
	E-8. Cooling Tower Toxics
	E-9. HTF Vent TAC
	E-10. TAC Summary
	Boiler GHG
	ICE GHG
	GHG Summary
	Truck Trips Criteria
	Truck Trips GHG

	ATTACHMENT 7d Air Quality Modeling Analysis.pdf
	7d-1 Comparison of the SO2 Impacts Using Propane vs. Natural Gas
	7d-2 Comparison of Cooling Tower Impacts for 1,600 ppm and 16,600 ppm (TDS) options





