Kopta Slough Multi-Benefit Project Appendix C

Inventory and Calculation of Greenhouse Gas Emissions

Table 1 presents a list of project construction equipment and estimated emission amounts. Data in Table 1
were generated using the California Air Resource Control Board Offroad 2007 Emissions Inventory.

Tables 2a through 2e present estimated emission totals generated from project-related construction
activities. Table 2f summarizes project construction and life span information.

Table 1 Equipment Fuel Consumption

Off-Road Individual
2007 Outputs Unit Factors

Equipment Fuel | MaxHP | Class Gal/hr
Tampers/Rammers G2 15 Construction and Mining Equipment 0.20
Plate Compactors G2 15 Construction and Mining Equipment 0.20
Asphalt Pavers G4 15 Construction and Mining Equipment 0.58
Asphalt Pavers G4 25 Construction and Mining Equipment 1.47
Asphalt Pavers G4 50 Construction and Mining Equipment 2.34
Asphalt Pavers G4 120 Construction and Mining Equipment 3.95
Tampers/Rammers G4 15 Construction and Mining Equipment 0.49
Plate Compactors G4 5 Construction and Mining Equipment 0.18
Plate Compactors G4 15 Construction and Mining Equipment 0.44
Rollers G4 5 Construction and Mining Equipment 0.27
Rollers G4 15 Construction and Mining Equipment 0.55
Rollers G4 25 Construction and Mining Equipment 1.19
Rollers G4 50 Construction and Mining Equipment 2.64
Rollers G4 120 Construction and Mining Equipment 4.64
Paving Equipment G4 5 Construction and Mining Equipment 0.20
Paving Equipment G4 15 Construction and Mining Equipment 0.58
Paving Equipment G4 25 Construction and Mining Equipment 1.32
Paving Equipment G4 50 Construction and Mining Equipment 2.30
Paving Equipment G4 120 Construction and Mining Equipment 3.70
Surfacing Equipment G4 5 Construction and Mining Equipment 0.20
Surfacing Equipment G4 15 Construction and Mining Equipment 0.39
Surfacing Equipment G4 25 Construction and Mining Equipment 0.94
Signal Boards G4 5 Construction and Mining Equipment 0.33
Signal Boards G4 15 Construction and Mining Equipment 0.60
Trenchers G4 15 Construction and Mining Equipment 0.65
Trenchers G4 25 Construction and Mining Equipment 1.40
Trenchers G4 50 Construction and Mining Equipment 2.20
Trenchers G4 120 Construction and Mining Equipment 4.27
Bore/Drill Rigs G4 15 Construction and Mining Equipment 0.79
Bore/Drill Rigs G4 25 Construction and Mining Equipment 1.45
Bore/Drill Rigs G4 50 Construction and Mining Equipment 2.68
Bore/Drill Rigs G4 120 Construction and Mining Equipment 6.67
Bore/Drill Rigs G4 175 Construction and Mining Equipment 9.04
Concrete/Industrial Saws G4 5 Construction and Mining Equipment 0.27
Concrete/Industrial Saws G4 15 Construction and Mining Equipment 0.69
Concrete/Industrial Saws G4 25 Construction and Mining Equipment 1.34
Concrete/Industrial Saws G4 50 Construction and Mining Equipment 2.78
Concrete/Industrial Saws G4 120 Construction and Mining Equipment 4.72
Cement and Mortar Mixers G4 5 Construction and Mining Equipment 0.26
Cement and Mortar Mixers G4 15 Construction and Mining Equipment 0.52
Cement and Mortar Mixers G4 25 Construction and Mining Equipment 1.61
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Off-Road Individual
2007 Outputs Unit Factors

Cranes G4 50 Construction and Mining Equipment 1.94
Cranes G4 120 Construction and Mining Equipment 3.42
Cranes G4 175 Construction and Mining Equipment 5.37
Crushing/Proc. Equipment G4 15 Construction and Mining Equipment 0.75
Crushing/Proc. Equipment G4 25 Construction and Mining Equipment 1.37
Crushing/Proc. Equipment G4 120 Construction and Mining Equipment 7.91
Rough Terrain Forklifts G4 50 Construction and Mining Equipment 3.30
Rough Terrain Forklifts G4 120 Construction and Mining Equipment 5.26
Rough Terrain Forklifts G4 175 Construction and Mining Equipment 8.18
Rubber Tired Loaders G4 50 Construction and Mining Equipment 2.44
Rubber Tired Loaders G4 120 Construction and Mining Equipment 3.85
Tractors/Loaders/Backhoes G4 120 Construction and Mining Equipment 2.97
Skid Steer Loaders G4 15 Construction and Mining Equipment 0.80
Skid Steer Loaders G4 25 Construction and Mining Equipment 1.11
Skid Steer Loaders G4 50 Construction and Mining Equipment 1.93
Skid Steer Loaders G4 120 Construction and Mining Equipment 4.31
Dumpers/Tenders G4 5 Construction and Mining Equipment 0.14
Dumpers/Tenders G4 15 Construction and Mining Equipment 0.40
Dumpers/Tenders G4 25 Construction and Mining Equipment 0.84
Dumpers/Tenders G4 120 Construction and Mining Equipment 2.60
Other Construction Equipment G4 175 Construction and Mining Equipment 5.49
Pavers D 25 Construction and Mining Equipment 0.85
Pavers D 50 Construction and Mining Equipment 1.32
Pavers D 120 Construction and Mining Equipment 3.18
Pavers D 175 Construction and Mining Equipment 5.87
Pavers D 250 Construction and Mining Equipment 8.84
Pavers D 500 Construction and Mining Equipment 10.62
Plate Compactors D 15 Construction and Mining Equipment 0.20
Rollers D 15 Construction and Mining Equipment 0.29
Rollers D 25 Construction and Mining Equipment 0.61
Rollers D 50 Construction and Mining Equipment 1.22
Rollers D 120 Construction and Mining Equipment 2.71
Rollers D 175 Construction and Mining Equipment 4.94
Rollers D 250 Construction and Mining Equipment 6.95
Rollers D 500 Construction and Mining Equipment 9.95
Scrapers D 120 Construction and Mining Equipment 4.32
Scrapers D 175 Construction and Mining Equipment 6.77
Scrapers D 250 Construction and Mining Equipment 9.52
Scrapers D 500 Construction and Mining Equipment 14.64
Scrapers D 750 Construction and Mining Equipment 25.28
Paving Equipment D 25 Construction and Mining Equipment 0.57
Paving Equipment D 50 Construction and Mining Equipment 1.13
Paving Equipment D 120 Construction and Mining Equipment 2.50
Paving Equipment D 175 Construction and Mining Equipment 4.62
Paving Equipment D 250 Construction and Mining Equipment 5.56
Surfacing Equipment D 50 Construction and Mining Equipment 0.66
Surfacing Equipment D 120 Construction and Mining Equipment 2.92
Surfacing Equipment D 175 Construction and Mining Equipment 3.91
Surfacing Equipment D 250 Construction and Mining Equipment 6.12
Surfacing Equipment D 500 Construction and Mining Equipment 10.04
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Surfacing Equipment D 750 Construction and Mining Equipment 15.75
Signal Boards D 15 Construction and Mining Equipment 0.28
Signal Boards D 50 Construction and Mining Equipment 1.68
Signal Boards D 120 Construction and Mining Equipment 3.67
Signal Boards D 175 Construction and Mining Equipment 7.05
Signal Boards D 250 Construction and Mining Equipment 11.57
Trenchers D 15 Construction and Mining Equipment 0.39
Trenchers D 25 Construction and Mining Equipment 1.50
Trenchers D 50 Construction and Mining Equipment 1.55
Trenchers D 120 Construction and Mining Equipment 2.98
Trenchers D 175 Construction and Mining Equipment 6.58
Trenchers D 250 Construction and Mining Equipment 10.14
Trenchers D 500 Construction and Mining Equipment 14.18
Trenchers D 750 Construction and Mining Equipment 26.74
Bore/Drill Rigs D 15 Construction and Mining Equipment 0.47
Bore/Drill Rigs D 25 Construction and Mining Equipment 0.73
Bore/Drill Rigs D 50 Construction and Mining Equipment 1.42
Bore/Drill Rigs D 120 Construction and Mining Equipment 3.52
Bore/Drill Rigs D 175 Construction and Mining Equipment 6.42
Bore/Drill Rigs D 250 Construction and Mining Equipment 8.50
Bore/Drill Rigs D 500 Construction and Mining Equipment 14.07
Bore/Drill Rigs D 750 Construction and Mining Equipment 27.80
Bore/Drill Rigs D 1,000 Construction and Mining Equipment 41.98
Excavators D 25 Construction and Mining Equipment 0.75
Excavators D 50 Construction and Mining Equipment 1.17
Excavators D 120 Construction and Mining Equipment 3.38
Excavators D 175 Construction and Mining Equipment 5.12
Excavators D 250 Construction and Mining Equipment 7.19
Excavators D 500 Construction and Mining Equipment 10.60
Excavators D 750 Construction and Mining Equipment 17.56
Concrete/Industrial Saws D 25 Construction and Mining Equipment 0.75
Concrete/Industrial Saws D 50 Construction and Mining Equipment 1.40
Concrete/Industrial Saws D 120 Construction and Mining Equipment 3.40
Concrete/Industrial Saws D 175 Construction and Mining Equipment 7.30
Cement and Mortar Mixers D 15 Construction and Mining Equipment 0.29
Cement and Mortar Mixers D 25 Construction and Mining Equipment 0.80
Cranes D 50 Construction and Mining Equipment 1.09
Cranes D 120 Construction and Mining Equipment 2.30
Cranes D 175 Construction and Mining Equipment 3.67
Cranes D 250 Construction and Mining Equipment 5.09
Cranes D 500 Construction and Mining Equipment 8.18
Cranes D 750 Construction and Mining Equipment 13.77
Cranes D 9,999 Construction and Mining Equipment 44.16
Graders D 50 Construction and Mining Equipment 1.29
Graders D 120 Construction and Mining Equipment 3.44
Graders D 175 Construction and Mining Equipment 5.66
Graders D 250 Construction and Mining Equipment 7.81
Graders D 500 Construction and Mining Equipment 10.42
Graders D 750 Construction and Mining Equipment 22.05
Off-Highway Trucks D 175 Construction and Mining Equipment 5.71
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Off-Road Individual
2007 Outputs Unit Factors

Off-Highway Trucks D 250 Construction and Mining Equipment 7.55
Off-Highway Trucks D 500 Construction and Mining Equipment 12.35
Off-Highway Trucks D 750 Construction and Mining Equipment 20.03
Off-Highway Trucks D 1,000 Construction and Mining Equipment 28.37
Crushing/Proc. Equipment D 50 Construction and Mining Equipment 2.06
Crushing/Proc. Equipment D 120 Construction and Mining Equipment 3.82
Crushing/Proc. Equipment D 175 Construction and Mining Equipment 7.64
Crushing/Proc. Equipment D 250 Construction and Mining Equipment 11.09
Crushing/Proc. Equipment D 500 Construction and Mining Equipment 16.94
Crushing/Proc. Equipment D 750 Construction and Mining Equipment 26.70
Crushing/Proc. Equipment D 9,999 Construction and Mining Equipment 59.43
Rough Terrain Forklifts D 50 Construction and Mining Equipment 1.58
Rough Terrain Forklifts D 120 Construction and Mining Equipment 2.86
Rough Terrain Forklifts D 175 Construction and Mining Equipment 5.70
Rough Terrain Forklifts D 250 Construction and Mining Equipment 7.74
Rough Terrain Forklifts D 500 Construction and Mining Equipment 11.63
Rubber Tired Loaders D 25 Construction and Mining Equipment 0.77
Rubber Tired Loaders D 50 Construction and Mining Equipment 1.46
Rubber Tired Loaders D 120 Construction and Mining Equipment 2.70
Rubber Tired Loaders D 175 Construction and Mining Equipment 4.85
Rubber Tired Loaders D 250 Construction and Mining Equipment 6.76
Rubber Tired Loaders D 500 Construction and Mining Equipment 10.76
Rubber Tired Loaders D 750 Construction and Mining Equipment 22.04
Rubber Tired Loaders D 1,000 Construction and Mining Equipment 26.99
Rubber Tired Dozers D 175 Construction and Mining Equipment 5.93
Rubber Tired Dozers D 250 Construction and Mining Equipment 8.36
Rubber Tired Dozers D 500 Construction and Mining Equipment 12.11
Rubber Tired Dozers D 750 Construction and Mining Equipment 18.23
Rubber Tired Dozers D 1,000 Construction and Mining Equipment 27.08
Tractors/Loaders/Backhoes D 25 Construction and Mining Equipment 0.72
Tractors/Loaders/Backhoes D 50 Construction and Mining Equipment 1.41
Tractors/Loaders/Backhoes D 120 Construction and Mining Equipment 2.37
Tractors/Loaders/Backhoes D 175 Construction and Mining Equipment 4.63
Tractors/Loaders/Backhoes D 250 Construction and Mining Equipment 7.78
Tractors/Loaders/Backhoes D 500 Construction and Mining Equipment 15.62
Tractors/Loaders/Backhoes D 750 Construction and Mining Equipment 23.43
Crawler Tractors D 50 Construction and Mining Equipment 1.17
Crawler Tractors D 120 Construction and Mining Equipment 3.03
Crawler Tractors D 175 Construction and Mining Equipment 5.54
Crawler Tractors D 250 Construction and Mining Equipment 7.55
Crawler Tractors D 500 Construction and Mining Equipment 11.80
Crawler Tractors D 750 Construction and Mining Equipment 21.15
Crawler Tractors D 1,000 Construction and Mining Equipment 29.99
Skid Steer Loaders D 25 Construction and Mining Equipment 0.63
Skid Steer Loaders D 50 Construction and Mining Equipment 1.18
Skid Steer Loaders D 120 Construction and Mining Equipment 1.95
Off-Highway Tractors D 120 Construction and Mining Equipment 4.32
Off-Highway Tractors D 175 Construction and Mining Equipment 5.97
Off-Highway Tractors D 250 Construction and Mining Equipment 5.94
Off-Highway Tractors D 750 Construction and Mining Equipment 25.95
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Off-Road Individual
2007 Outputs Unit Factors
Off-Highway Tractors D 1,000 Construction and Mining Equipment 37.23
Dumpers/Tenders D 25 Construction and Mining Equipment 0.35
Other Construction Equipment D 15 Construction and Mining Equipment 0.46
Other Construction Equipment D 25 Construction and Mining Equipment 0.60
Other Construction Equipment D 50 Construction and Mining Equipment 1.30
Other Construction Equipment D 120 Construction and Mining Equipment 3.70
Other Construction Equipment D 175 Construction and Mining Equipment 4.86
Other Construction Equipment D 500 Construction and Mining Equipment 11.51
Compressor (Dredging) D 50 Dredging 1.41
Compressor (Dredging) D 120 Dredging 2.62
Compressor (Dredging) D 175 Dredging 4.42
Compressor (Dredging) D 250 Dredging 5.60
Compressor (Dredging) D 500 Dredging 8.90
Compressor (Dredging) D 1,000 Dredging 22.11
Crane (Dredging) D 750 Dredging 16.28
Deck/door engine D 250 Dredging 6.45
Dredger D 175 Dredging 4.09
Dredger D 250 Dredging 5.69
Dredger D 750 Dredging 15.90
Dredger D 9,999 Dredging 34.80
Hoist/swing/winch D 50 Dredging 0.96
Hoist/swing/winch D 120 Dredging 3.05
Hoist/swing/winch D 175 Dredging 3.88
Hoist/swing/winch D 250 Dredging 6.18
Hoist/swing/winch D 500 Dredging 9.81
Hoist/swing/winch D 750 Dredging 19.56
Hoist/swing/winch D 9,999 Dredging 36.86
Pump (Dredging) D 120 Dredging 4.29
Pump (Dredging) D 175 Dredging 6.35
Pump (Dredging) D 250 Dredging 10.51
Pump (Dredging) D 500 Dredging 16.24
Pump (Dredging) D 750 Dredging 23.77
Pump (Dredging) D 9,999 Dredging 114.38
Generator (Dredging) D 50 Dredging 1.44
Generator (Dredging) D 120 Dredging 4.05
Generator (Dredging) D 175 Dredging 5.47
Generator (Dredging) D 250 Dredging 9.94
Generator (Dredging) D 500 Dredging 16.88
Generator (Dredging) D 750 Dredging 28.09
Generator (Dredging) D 9,999 Dredging 61.55
Other (Dredging) D 120 Dredging 2.96
Other (Dredging) D 175 Dredging 511
Other (Dredging) D 250 Dredging 6.32
Other (Dredging) D 500 Dredging 11.20
Misc Portable Equipment D 120 Other Portable Equipment 3.15
Misc Portable Equipment D 175 Other Portable Equipment 4.32
Misc Portable Equipment D 250 Other Portable Equipment 7.19
Misc Portable Equipment D 500 Other Portable Equipment 13.44
Misc Portable Equipment D 750 Other Portable Equipment 19.11
Misc Portable Equipment D 1,000 Other Portable Equipment 25.52

Notes: MaxHP = maximum horsepower rating. Gal/hr = gallons per hour consumed by equipment.
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Table 2a Emissions from Construction Equipment

Total Fuel Total CO2
Maximum Total Total Fuel Consumption Equivalent
Type of Number | Operation | Operation | Consumption (gallon COzel/gal | Emissions
Equipment Per Day Days Hours? Per Hour? diesel) Diesel ® | (metric tons)
Refer to Equip Fuel
Consumption Tab
for equipment
types and factors 0 - 0.010 -
Backhoe 1 10 80 4.63 370 0.010 4
Dozer 1 40 320 12.11 3,875 0.010 40
Water truck 2 90 1,440 5 7,200 0.010 75
Rock crusher 1 40 320 26.7 8,544 0.010 89
Rock sorter 1 40 320 7.64 2,445 0.010 25
Excavator 2 90 1,440 5.12 7,373 0.010 77
Crane 1 3 24 5.09 122 0.010 1
Other construction
equipment
(chainsaw) 1 15 120 3.7 444 0.010 5
Other construction
equipment
(chipper) 1 15 120 3.7 444 0.010 5
Grader 1 45 360 7.81 2,812 0.010 29
Long-arm
excavator 2 90 1,440 10.6 15,264 0.010 159
Loader 2 60 960 4.63 4,445 0.010 46
Tractor 2 20 320 4.63 1,482 0.010 15
Supervisor truck 1 100 800 4 3,200 0.010 33
Off-road haul truck 8 90 5,760 12.35 71,136 0.010 739
TOTAL 129,155 1,342

Notes:
1 An 8-hour work day is assumed.

2 California Air Resource Board Off-road 2007 Emissions Inventory fuel consumption factors.
3World Resources Institute-Mobile combustion CO» emissions tool, June 2003 Version 1.2.
CO; = carbon dioxide

CO.e/gal Diesel = carbon dioxide emissions per gallon of diesel

Table 2b Emissions from Transportation of Construction Workforce

Average Average Average Total Fuel Total CO2
Number of Total Distance Total Passenger | Consumption Equivalent
Workers | Number of | Travelled Miles Vehicle Fuel (gallon CO2e/gal Emissions
per Day Workdays?! | (round trip) | Travelled | Efficiency? gasoline) Gasoline® | (metric tons)
25 270 54 36,4500 20.8 1,7524.0 0.009 158
Assumptions:

Average distance travelled is the average of round-trip miles from:
Redding = 110 miles; Chico = 44 miles; Corning = 13 miles.

Ninety workdays per construction year for three years.
Notes:
1 An 8-hour work day is assumed.

2 United States Environmental Protection Agency. 2008. Light-Duty Automotive Technology and Fuel Economy Trends:
1975 through 2008. [EPA420-R-08-015].

3World Resources Institute-Mobile combustion CO», emissions tool, June 2003 Version 1.2.
CO, = carbon dioxide
COze/gal Gasoline = carbon dioxide emissions per gallon of gasoline
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Table 2c Emissions from Transportation of Construction Materials
Total CO2
Average Average Equivalent
Total Trip Total Semi-truck Total Fuel Emissions
Number Distance Miles Fuel Consumption | COze/gal (metric
Trip Type of Trips | (round-trip) | Travelled | Efficiency (gal. diesel) Diesel? tons)
Mobilize
Demob 0 6 0 0.010 0
Culvert
Disposal? 2 60 120 20 0.010 | 0.20782752
Culvert Delivery® 230 230 38.33 0.010 | 0.39833608
Temporary
Bridge transport
(delivery/return)© 5 2,400 12,000 6 2,000 0.010 20.782752
Waste Material
Disposald 10 60 600 6 100 0.010 1.0391376
TOTAL 22.4280532
Assumptions:

260 miles round-trip to Tehama County Landfill (30 miles from project site), to assume worst-case scenario.

b115 miles one way from Sacramento to Corning.

¢ Five trucks traveling 1,200 miles each way from Greeley, Colorado, to Corning, California.

460 miles round-trip to Tehama County Landfill (30 miles from project site), to assume worst-case scenario.

Notes:

IWorld Resources Institute-Mobile combustion CO, emissions tool, June 2003 Version 1.2.

CO2 = carbon dioxide

CO.e/gal Diesel = carbon dioxide emissions per gallon of diesel

Table 2d Construction Electricity Emissions

MWh of electricity

mtCO2e/ MWh?

CO2e emissions

Electricity Needed

228

0.310

70.68

Assumptions:

Pumping groundwater for dust control and compaction (10 acre-feet), and three years of irrigation in the restoration area
(257 acre-feet per year) = 76,000 KWh per year for three years.

Notes:

1 eGRID2010 Version 1.0, February 2011 (Year 2007 data) CAMX-WECC sub-region.
MWh = megawatt hour

mtCO2/MWh = metric tons of carbon dioxide equivalent per megawatt hour

COgze = carbon dioxide equivalent

Table 2e Total Emissions from Tables 2a through 2d

Total Construction Activity CO2 Emissions

1,593.1

Average Annual Total GHG Emissions?

31.862031 mtCOze

Notes:

1 Short-term construction emissions amortized over life of project.

CO; = carbon dioxide

GHG = greenhouse gas

mtCOze = metric tons of carbon dioxide equivalent

Table 2f Project Construction Time and Life Span Information

Expected Start Date of Construction Fall 2024
Total Years of Construction 3.0
Estimated Project Useful Life 50 Years?!

Notes:

1 Number of years it would take to fully restore river meander.
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