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	TABLE I - MITIGATION MEASURE EXAMPLES:
REPOWERED OFF-ROAD ENGINES



	
	Emission Reduction1

	Horsepower2 (hp)
	Project/Where Achieved
in Practice3
	Baseline

Engine

Model Year
	Repowered Engine
	CO
	NOx
	VOC
	SO2
	PM

	
	
	
	Model Year
	CARB/EPA Certification Level
	Cost4
($1,000)
	
	
	
	
	

	75 - 99
	Metal Loader - 80 hp
TAMCO Steel
	1980
	2005
	Tier 2
	$23 (04)
	NA
	56%
	84%
	NA
	50%

	
	Forklift - 93 hp
Tectonics Inc
	1985
	2005
	Tier 3
	$15 (05)
	NA
	72%
	90%
	NA
	50%

	100 - 174
	Lumber Loader - 130 hp

George M Huff Lumber Company
	1978
	2005
	Tier 2
	$31 (05)
	NA
	58%
	80%
	NA
	44%

	
	Lumber Loader - 130 hp

George M Huff Lumber Company
	1980
	2005
	Tier 2
	$31 (05)
	NA
	54%
	78%
	NA
	44%

	
	Lumber Loader - 130 hp

George M Huff Lumber Company
	1986
	2005
	Tier 2
	$31 (05)
	NA
	54%
	77%
	NA
	44%

	
	Metal Loader - 140 hp
Fontana Steel
	1967
	2005
	Tier 2
	$33 (04)
	NA
	64%
	85%
	NA
	60%

	
	Metal Loader - 140 hp
Fontana Steel
	1978
	2005
	Tier 2
	$38 (04)
	NA
	58%
	80%
	NA
	44%

	
	Metal Loader - 140 hp
TAMCO Steel
	1979
	2005
	Tier 2
	$38 (04)
	NA
	58%
	80%
	NA
	44%

	
	Metal Loader - 142 hp

Pick Your Part Auto Wrecking Inc
	1979
	2006
	Tier 2
	$30 (05)
	NA
	58%
	80%
	NA
	44%

	
	Metal Loader - 142 hp

Pick Your Part Auto Wrecking Inc
	1980
	2006
	Tier 2
	$30 (05)
	NA
	54%
	78%
	NA
	44%


	
	Emission Reduction1

	Horsepower2
	Project/Where Achieved
in Practice3
	Baseline

Engine

Model Year
	Repowered Engine
	CO
	NOx
	VOC
	SO2
	PM

	
	
	
	Model Year
	CARB/EPA Certification Level
	Cost4
($1,000)
	
	
	
	
	

	100 - 174
	Metal Loader - 142 hp

Pick Your Part Auto Wrecking Inc
	1986
	2006
	Tier 2
	$30 (05)
	NA
	54%
	77%
	NA
	44%

	
	Metal Loader - 151 hp

Pick Your Part Auto Wrecking Inc
	1975
	2006
	Tier 2
	$30 (05)
	NA
	58%
	80%
	NA
	44%

	
	Grader - 155 hp
Ameron International
	1960
	2005
	Tier 2
	$42 (04)
	NA
	64%
	85%
	NA
	60%

	
	Loader - 155 hp
Ameron International
	1984
	2005
	Tier 2
	$42 (04)
	NA
	54%
	78%
	NA
	44%

	
	Loader - 155 hp
Ameron International
	1987
	2005
	Tier 2
	$42 (04)
	NA
	54%
	77%
	NA
	44%

	
	Metal Loader - 155 hp
TAMCO Steel
	1969
	2005
	Tier 2
	$42 (04)
	NA
	64%
	85%
	NA
	60%

	175 - 299
	Metal Loader - 177 hp
Pick Your Part Auto Wrecking Inc
	1979
	2006
	Tier 3
	$40 (05)
	NA
	74%
	87%
	NA
	62%

	
	Metal Loader - 177 hp
Pick Your Part Auto Wrecking Inc
	1980
	2006
	Tier 3
	$40 (05)
	NA
	72%
	86%
	NA
	62%

	
	Metal Loader - 185 hp
Pick Your Part Auto Wrecking Inc
	1975
	2005
	Tier 2
	$31 (04)
	NA
	58%
	79%
	NA
	62%

	
	Metal Loader - 202 hp
Pick Your Part Auto Wrecking Inc
	1976
	2006
	Tier 3
	$43 (05)
	NA
	74%
	87%
	NA
	62%

	
	Emission Reduction1

	Horsepower2
	Project/Where Achieved
in Practice3
	Baseline

Engine

Model Year
	Repowered Engine
	CO
	NOx
	VOC
	SO2
	PM

	
	
	
	Model Year
	CARB/EPA Certification Level
	Cost4
($1,000)
	
	
	
	
	

	175 - 299
	Loader - 240 hp
Fontana Steel
	1977
	2005
	Tier 2
	$62 (04)
	NA
	58%
	79%
	NA
	62%

	
	Forklift - 240 hp
Tectonics Inc
	1973
	2005
	Tier 3
	$16 (05)
	NA
	74%
	87%
	NA
	62%

	
	Lattice Boom Crawler - 250 hp
MCM Construction Co
	1972
	2005
	Tier 3
	$72 (05)
	NA
	74%
	87%
	NA
	62%

	
	Lattice Boom Crawler - 250 hp
MCM Construction Co
	1980
	2005
	Tier 3
	$72 (05)
	NA
	72%
	86%
	NA
	62%

	
	Scraper (rear engine) - 250 hp
Reed Thomas Co Inc
	1979
	2005
	Tier 2
	$84 (05)
	NA
	58%
	79%
	NA
	62%

	300 - 600
	Off-Road People Mover - 330 hp
Universal Studios LLP
	1983
	2006
	Tier 3
	$25 (05)
	NA
	72%
	86%
	NA
	61%

	
	45-ton Stacker – 335 hp
Ameron International
	1971
	2005
	Tier 3
	$74 (04)
	NA
	76%
	88%
	NA
	67%

	
	Lattice Boom Crawler - 350 hp
MCM Construction Co
	1972
	2005
	Tier 3
	$80 (05)
	NA
	74%
	87%
	NA
	61%

	
	Scraper - 350 hp
Varner Construction Inc
	1973
	2005
	Tier 3
	$79 (04)
	NA
	74%
	87%
	NA
	61%

	
	Scraper - 350 hp
Varner Construction Inc
	1973
	2005
	Tier 2
	$79 (04)
	NA
	59%
	79%
	NA
	61%


	
	Emission Reduction1

	Horsepower2
	Project/Where Achieved
in Practice3
	Baseline

Engine

Model Year
	Repowered Engine
	CO
	NOx
	VOC
	SO2
	PM

	
	
	
	Model Year
	CARB/EPA Certification Level
	Cost4
($1,000)
	
	
	
	
	

	300 - 600
	Scraper - 350 hp
Varner Construction Inc
	1980
	2005
	Tier 2
	$79 (04)
	NA
	55%
	78%
	NA
	61%

	
	Haul Truck - 450 hp

TAMCO Steel
	1971
	2005
	Tier 3
	$84 (04)
	NA
	76%
	88%
	NA
	67%

	
	Haul Truck - 450 hp

TAMCO Steel
	1986
	2005
	Tier 3
	$84 (04)
	NA
	72%
	85%
	NA
	61%

	
	Scraper - 450 hp

Grade Pros
	1979
	2005
	Tier 2
	$107 (05)
	NA
	59%
	79%
	NA
	61%

	
	Scraper - 450 hp
Grade Pros
	1980
	2005
	Tier 2
	$107 (05)
	NA
	55%
	78%
	NA
	61%

	
	Scraper - 450 hp
Grade Pros
	1985
	2005
	Tier 2
	$107 (05)
	NA
	55%
	76%
	NA
	61%

	
	Scraper (front engine) - 450 hp
Reed Thomas Co Inc
	1979
	2005
	Tier 2
	$118 (05)
	NA
	59%
	79%
	NA
	61%

	
	Le Tourneau Stacker - 475 hp
Ameron International
	1977
	2005
	Tier 3
	$94 (04)
	NA
	74%
	87%
	NA
	61%

	
	Rock Truck - 485 hp
Varner Construction Inc
	1979
	2005
	Tier 3
	$81 (04)
	NA
	74%
	87%
	NA
	61%

	
	Rock Truck - 485 hp
Varner Construction Inc
	1981
	2005
	Tier 3
	$81 (04)
	NA
	72%
	86%
	NA
	61%

	
	Scraper - 525 hp 

Altfillisch Contractors Inc
	1982
	2005
	Tier 3
	$77 (05)
	NA
	74%
	87%
	NA
	61%


	
	Emission Reduction1

	Horsepower2
	Project/Where Achieved
in Practice3
	Baseline

Engine

Model Year
	Repowered Engine
	CO
	NOx
	VOC
	SO2
	PM

	
	
	
	Model Year
	CARB/EPA Certification Level
	Cost4
($1,000)
	
	
	
	
	

	300 - 600
	Scraper - 550 hp
Jagur Tractor
	1980
	2005
	Tier 3
	$102 (05)
	NA
	72%
	86%
	NA
	61%

	
	Dual engine scraper (front & rear engines) - 800 hp
Dennis McCoy & Sons
	1984
	2005
	Tier 2
	$230 (05)
	NA
	55%
	78%
	NA
	61%

	
	Wheel Scraper - 550 hp

Peed Equipment
	1970
	2005
	Tier 2
	$121 (04)
	NA
	62%
	81%
	NA
	67%

	
	Scraper - 550 hp

Peed Equipment
	1970
	2005
	Tier 2
	$136 (04)
	NA
	62%
	81%
	NA
	67%

	
	Scraper - 550 hp

Road Builders Inc
	1974
	2005
	Tier 3
	$103 (04)
	NA
	74%
	87%
	NA
	61%

	
	Scraper - 550 hp

Sukut Equipment
	1971
	2005
	Tier 3
	$108 (05)
	NA
	76%
	88%
	NA
	67%

	
	Scraper - 550 hp

Sukut Equipment
	1972
	2005
	Tier 3
	$108 (05)
	NA
	74%
	87%
	NA
	61%

	
	Scraper - 550 hp

Sukut Equipment
	1980
	2005
	Tier 3
	$108 (05)
	NA
	72%
	86%
	NA
	61%

	
	Scraper - 550 hp

Sukut Equipment
	1987
	2005
	Tier 3
	$119 (05)
	NA
	72%
	85%
	NA
	61%

	
	Scraper - 550 hp

Varner Construction Inc
	1971
	2005
	Tier 3
	$103 (04)
	NA
	74%
	87%
	NA
	61%

	
	Scraper - 550 hp

Varner Construction Inc
	1972
	2005
	Tier 3
	$103 (04)
	NA
	76%
	88%
	NA
	67%


	
	Emission Reduction


	Horsepower

	Project/Where Achieved
in Practice

	Baseline

Engine

Model Year
	Repowered Engine
	CO
	NOx
	VOC
	SO2
	PM

	
	
	
	Model Year
	CARB/EPA Certification Level
	Cost

($1,000)
	
	
	
	
	

	300 – 600
	Dual engine scraper (front + rear engines) - 
950 hp
Yeager Skanska Inc
	1981
	2004
	Tier 2
	$240 (05)
	NA
	55%
	78%
	NA
	61%


NA = Not Applicable (i.e., the technology has not been verified to reduce emissions for this contaminant.)

� Emission reduction is from baseline emission rate to specified tier emission rate (all baseline engines are pre-Tier 1 - i.e. uncontrolled). For CEQA mitigation purposes, the lowest emission reduction must be used unless greater emission reductions can be demonstrated (e.g. manufacturer guarantee). �For Tier 1-4 details, see CARB Table 1:  � HYPERLINK "http://www.arb.ca.gov/msprog/ordiesel/documents/Off-Road_Diesel_Stds.xls" ��http://www.arb.ca.gov/msprog/ordiesel/documents/Off-Road_Diesel_Stds.xls�.�For uncontrolled emission rates, see CARB Table B-12:  � HYPERLINK "http://www.arb.ca.gov/msprog/moyer/guidelines/2005_Carl_Moyer_Guidelines_Part4.pdf" ��http://www.arb.ca.gov/msprog/moyer/guidelines/2005_Carl_Moyer_Guidelines_Part4.pdf�.


� CARB defined engine power category.


� Specific project or location where engine repower has been achieved in practice.


� For informational purposes only.  Cost estimates provided by project proponents.  Actual costs may vary.  Cost includes repowered engine(s), labor to install engine(s), and any peripheral equipment that may have been required. (04) = 2003/2004 dollars. (05) = 2004/2005 dollars.
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