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	TABLE VI - MITIGATION MEASURE EXAMPLES:
REPOWERED HARBOR CRAFT



	Horsepower

	Project/Where Achieved
in Practice

	Baseline Engine
	Repowered Engine
	Emission Reduction


	
	
	Horsepower

	Model
Year
	Horsepower4
	Model

Year
	EPA Certification Level
	Cost

($1,000)
	CO
	NOx
	VOC
	SO2
	PM

	50 - 99
	Harbor Cruise
	92 (2)
	1985
	100 (1)
	2005
	Tier 2
	$53
	ND
	65%
	69%
	ND
	47%

	100 - 174
	Shore Boat
	125 (1)
	1960
	135 (1)
	2004
	Tier 2
	$20
	ND
	68%
	75%
	ND
	57%

	
	Fishing Boat
	150 (2)
	1978
	181 (2)
	2004
	Tier 2
	$68
	ND
	63%
	68%
	ND
	39%

	
	Auto Ferry
	150 (1)
	1955
	180 (1)
	2004
	Tier 2
	$24
	ND
	68%
	75%
	ND
	57%

	175 - 299
	Passenger
	180 (2)
	1975
	200 (2)
	2005
	Tier 2
	$89
	ND
	63%
	66%
	ND
	39%

	
	Commercial Fishing
	210 (1)
	1970
	230 (1)
	2004
	Tier 2
	$40
	ND
	66%
	69%
	ND
	49%

	
	Fishing Boat
	215 (1)
	1975
	235 (1)
	2004
	Tier 2
	$34
	ND
	63%
	66%
	ND
	39%

	
	Environmental Sampling
	215 (2)
	1977
	235 (2)
	2004
	Tier 2
	$69
	ND
	63%
	66%
	ND
	60%

	
	Passenger Fishing
	220 (2)
	1967
	255 (2)
	2004
	Tier 2
	$70
	ND
	68%
	74%
	ND
	57%

	
	Dinner Cruise
	220 (2)
	1958
	255 (2)
	2004
	Tier 2
	$76
	ND
	68%
	74%
	ND
	57%

	
	Passenger Fishing
	220 (2)
	1960
	255 (2)
	2004
	Tier 2
	$79
	ND
	68%
	74%
	ND
	57%

	
	Harbor Services
	220 (2)
	1967
	255 (2)
	2004
	Tier 2
	$77
	ND
	68%
	74%
	ND
	71%

	
	Commercial Diving
	250 (2)
	1973
	230 (2)
	2004
	Tier 2
	$79
	ND
	63%
	66%
	ND
	60%

	
	Fishing Boat
	270 (1)
	1970
	330 (1)
	2004
	Tier 2
	$40
	ND
	66%
	69%
	ND
	49%

	Horsepower

	Project/Where Achieved
in Practice

	Baseline Engine
	Repowered Engine
	Emission Reduction


	
	
	Horsepower

	Model
Year
	Horsepower4
	Model

Year
	EPA Certification Level
	Cost

($1,000)
	CO
	NOx
	VOC
	SO2
	PM

	300 - 750
	Small Tug Boat
	300 (2)
	1976
	330 (2)
	2004
	Tier 2
	$98
	ND
	63%
	66%
	ND
	58%

	
	Commercial Fishing
	320 (1)
	1965
	255 (1)
	2004
	Tier 2
	$50
	ND
	68%
	74%
	ND
	70%

	
	Commercial Fishing
	320 (1)
	1978
	330 (1)
	2004
	Tier 2
	$39
	ND
	63%
	66%
	ND
	58%

	
	Research Vessel
	320 (2)
	1968
	255 (2)
	2004
	Tier 2
	$69
	ND
	68%
	74%
	ND
	71%

	
	Harbor Services
	320 (1)
	1969
	255 (1)
	2004
	Tier 2
	$39
	ND
	68%
	74%
	ND
	70%

	
	Small Tow Boat
	320 (1)
	1968
	400 (1)
	2004
	Tier 2
	$43
	ND
	68%
	74%
	ND
	70%

	
	Whale Watching
	325 (2)
	1974
	450 (2)
	2004
	Tier 2
	$128
	ND
	63%
	66%
	ND
	58%

	
	Passenger Diving/Fishing
	375 (2)
	1976
	400 (2)
	2004
	Tier 2
	$102
	ND
	63%
	66%
	ND
	58%

	
	Dinner Cruise
	375 (2)
	1977
	450 (2)
	2004
	Tier 2
	$111
	ND
	63%
	66%
	ND
	58%

	
	Tug Boat
	375 (2)
	1971
	450 (2)
	2004
	Tier 2
	$128
	ND
	66%
	69%
	ND
	65%

	
	Research
	375 (2)
	1967
	450 (2)
	2004
	Tier 2
	$128
	ND
	68%
	74%
	ND
	70%

	
	Passenger Fishing
	380 (2)
	1978
	450 (2)
	2004
	Tier 2
	$102
	ND
	63%
	66%
	ND
	58%

	
	Charter/Excursion Boat
	450 (2)
	1978
	475 (2)
	2004
	Tier 2
	$142
	ND
	63%
	66%
	ND
	58%

	
	Harbor Cruise
	450 (2)
	1985
	500 (2)
	2005
	Tier 2
	$225
	ND
	59%
	61%
	ND
	58%

	
	Fishing Boat
	500 (1)
	1990
	453 (1)
	2004
	Tier 2
	$86
	ND
	45%
	52%
	ND
	42%

	Horsepower

	Project/Where Achieved
in Practice

	Baseline Engine
	Repowered Engine
	Emission Reduction


	
	
	Horsepower

	Model
Year
	Horsepower4
	Model

Year
	EPA Certification Level
	Cost

($1,000)
	CO
	NOx
	VOC
	SO2
	PM

	300 - 750
	Crew Shuttle
	510 (3)
	1979
	530 (3)
	2004
	Tier 2
	$381
	ND
	63%
	66%
	ND
	58%

	
	Crew/Supply
	520 (2)
	1965
	450 (2)
	2004
	Tier 2
	$141
	ND
	68%
	74%
	ND
	70%

	
	Crew Boat
	530 (2)
	1979
	575 (2)
	2004
	Tier 2
	$175
	ND
	63%
	66%
	ND
	58%

	
	Supply/Crew
	550 (3)
	1974
	600 (3)
	2004
	Tier 2
	$304
	ND
	63%
	66%
	ND
	58%

	
	Supply/Crew
	550 (3)
	1973
	600 (3)
	2004
	Tier 2
	$304
	ND
	63%
	66%
	ND
	58%

	
	Research & Education
	600 (2)
	1960
	450 (2)
	2004
	Tier 2
	$139
	ND
	68%
	74%
	ND
	70%

	
	Research
	650 (2)
	1978
	660 (2)
	2004
	Tier 2
	$245
	ND
	63%
	66%
	ND
	58%


� CARB defined engine power category. See CARB Table B-18, � 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�


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


� Emission reduction is from baseline emission rate to specified tier emission rate (all baseline engines are pre Tier 2 - 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 emission factors see CARB Table B-18, � 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�.


� All engines are Category 1 type. (1) = number of engines.


� For informational purposes only. Cost estimates provided by project proponents. Actual costs may vary. 2004 dollars.


� CARB defined engine power category. See CARB Table B-18, � 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�


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


� Emission reduction is from baseline emission rate to specified tier emission rate (all baseline engines are pre Tier 2 - 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 emission factors see CARB Table B-18, � 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�.


� All engines are Category 1 type. (1) = number of engines.


� For informational purposes only. Cost estimates provided by project proponents. Actual costs may vary. 2004 dollars.


� CARB defined engine power category. See CARB Table B-18, � 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�


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


� Emission reduction is from baseline emission rate to specified tier emission rate (all baseline engines are pre Tier 2 - 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 emission factors see CARB Table B-18, � 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�.


� All engines are Category 1 type. (1) = number of engines.


� For informational purposes only. Cost estimates provided by project proponents. Actual costs may vary. 2004 dollars.
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