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	TABLE X - MITIGATION MEASURE EXAMPLES:
REPOWERED, RETROFITTED, AND NEW LOCOMOTIVES



	
	Emission Reduction


	Baseline

Engine

Horsepower
	Locomotive
Category

	Project/Where Achieved
in Practice

	Baseline

Engine

Model Year
	Repowered / Retrofitted / New Engine
	CO
	NOx
	VOC
	SO2
	PM

	
	
	
	
	Model Year

	EPA Certification Level
	Cost

($1,000)
	
	
	
	
	

	900

	Switcher (1)
	TAMCO Steel
	pre-1973
	2005 (N)
	Off-Road

Tier 3

	$419 (05)
	0%
	85%
	88%
	ND
	78%

	1200
	Switcher (3)
	Pacific Harbor Line
	pre-1973
	2005 (P)
	Locomotive
Tier 2
	$720 (05)
	0%
	48%
	39%
	ND
	39%

	1200
	Switcher (2)
	Pacific Harbor Line
	1956
	2003 (P)
	Locomotive
Tier 2
	$960 (03)
	0%
	48%
	39%
	ND
	39%

	1200
	Switcher (3)
	Pacific Harbor Line
	1957
	2003 (P)
	Locomotive
Tier 2
	$960 (03)
	0%
	48%
	39%
	ND
	39%

	1209
	Switcher (1)
	AMTRAK - LA Switcher Green Goat Conversion
	pre-1973
	2005 (T)
	Locomotive
Tier 2
	$650 (04)
	0%
	48%
	39%
	ND
	39%

	1500
	Switcher (1)
	Pacific Harbor Line
	1950
	2003 (P)
	Locomotive
Tier 2
	$960 (03)
	0%
	48%
	39%
	ND
	39%

	
	Emission Reduction


	Baseline

Engine

Horsepower
	Locomotive
Category

	Project/Where Achieved
in Practice

	Baseline

Engine

Model Year
	Repowered / Retrofitted / New Engine
	CO
	NOx
	VOC
	SO2
	PM

	
	
	
	
	Model Year

	EPA Certification Level
	Cost

($1,000)
	
	
	
	
	

	1750
	Switcher (1)
	Pacific Harbor Line
	1967
	2003 (P)
	Locomotive
Tier 2
	$960 (03)
	0%
	48%
	39%
	ND
	39%

	1750
	Switcher (1)
	Railserve Inc. - Green Kid
	pre-1973
	2003 (T)
	Locomotive
Tier 2
	$445 (03)
	0%
	48%
	39%
	ND
	39%

	1750
	Switcher (2)
	Railpower Technologies Corporation - Green Goat
	pre-1973
	2003 (T)
	Locomotive
Tier 2
	$770 (03)
	0%
	48%
	39%
	ND
	39%

	1800
	Switcher (1)
	Pacific Harbor Line
	1960
	2003 (P)
	Locomotive
Tier 2
	$960 (03)
	0%
	48%
	39%
	ND
	39%

	1800
	Switcher (2)
	Pacific Harbor Line
	pre-1973
	2005 (P)
	Locomotive
Tier 2
	$720 (05)
	0%
	48%
	39%
	ND
	39%

	1800
	Switcher (4)
	Pacific Harbor Line
	1960
	2003 (P)
	Locomotive
Tier 2
	$960 (03)
	0%
	48%
	39%
	ND
	39%

	2000
	Switcher (2)
	Pacific Harbor Line
	1973-2001
	2005 (P)
	Locomotive
Tier 2
	$720 (05)
	70%
	42%
	71%
	ND
	67%

	2000
	Switcher (1)
	Pacific Harbor Line
	1957
	2003 (P)
	Locomotive
Tier 2
	$960 (03)
	0%
	48%
	39%
	ND
	39%

	
	Emission Reduction


	Baseline

Engine

Horsepower
	Locomotive
Category

	Project/Where Achieved
in Practice

	Baseline

Engine

Model Year
	Repowered / Retrofitted / New Engine
	CO
	NOx
	VOC
	SO2
	PM

	
	
	
	
	Model Year

	EPA Certification Level
	Cost

($1,000)
	
	
	
	
	

	2000
	Switcher (1)
	Pacific Harbor Line
	1963
	2003 (P)
	Locomotive
Tier 2
	$960 (03)
	0%
	48%
	39%
	ND
	39%

	2000
	Switcher (1)
	Pacific Harbor Line
	pre-1973
	2003 (P)
	Locomotive
Tier 2
	$960 (03)
	0%
	48%
	39%
	ND
	39%

	2000
	Switcher (1)
	Pacific Harbor Line
	1967
	2003 (P)
	Locomotive
Tier 2
	$960 (03)
	0%
	48%
	39%
	ND
	39%

	2000
	Switcher (1)
	Pacific Harbor Line
	1977
	2003 (P)
	Locomotive
Tier 2
	$960 (03)
	70%
	42%
	71%
	ND
	67%

	3000
	Passenger (2)
	Southern California Regional Rail Authority
	1977
	2005 (T)
	Locomotive
Tier 2
	$187 (04)
	70%
	42%
	70%
	ND
	67%

	3000
	Switcher (2)
	Pacific Harbor Line
	1973-2001
	2005 (P)
	Locomotive
Tier 2
	$720 (05)
	70%
	42%
	71%
	ND
	67%

	3800
	Passenger (4)
	Southern California Regional Rail Authority
	1986
	2005 (T)
	Locomotive
Tier 2
	$200 (04)
	70%
	42%
	70%
	ND
	67%


�Emission reduction is from baseline engine emission rate to specified tier emission rate (all baseline engines are Tier 0 or uncontrolled, i.e. pre-1973). Uncontrolled values are from Table B-16 (Locomotive Emission Factors), page B-16, Appendix B, of The Carl Moyer Program Guidelines, January 6, 2006 (Part II of IV - � HYPERLINK "http://www.arb.ca.gov/msprog/moyer/guidelines/2005_Carl_Moyer_Guidelines_Part2.pdf" ��http://www.arb.ca.gov/msprog/moyer/guidelines/2005_Carl_Moyer_Guidelines_Part2.pdf�). Tiered values are from Table 8-2, page VIII-3 of the same guidelines. For CEQA mitigation purposes, the lowest emission reduction must be used unless greater emission reductions can be demonstrated (e.g. manufacturer guarantee).


�(1), (2), etc. refers to the number of upgraded locomotives.


�Specific project or location where engine repower/retrofit or replacement with new locomotive has been achieved in practice.


�(N) = New locomotive. (P) = Repowered locomotive. (T) = Retrofitted locomotive.


�For informational purposes only. Cost estimates provided by project proponents. Actual costs may vary. Cost includes repowered, retrofitted, new engine(s), labor to install engine(s), and any peripheral equipment that may have been required. (03) = 2002/2003 dollars. (04) = 2003/2004 dollars. (05) = 2004/2005 dollars.


�Three (3) 300 horsepower engines (= 900 horsepower total).


�Old switcher locomotive replaced with new locomotive fitted with three (3) Tier 3 off-road engines, each rated at 300 horsepower. Tier 3 off-road emission factors are from Table B-12, pages B�10 to B-11, Appendix B, of The Carl Moyer Program Guidelines, January 6, 2006 (Part II of IV - � HYPERLINK "http://www.arb.ca.gov/msprog/moyer/guidelines/2005_Carl_Moyer_Guidelines_Part2.pdf" ��http://www.arb.ca.gov/msprog/moyer/guidelines/2005_Carl_Moyer_Guidelines_Part2.pdf�).


�Emission reduction is from baseline engine emission rate to specified tier emission rate (all baseline engines are Tier 0 or uncontrolled, i.e. pre-1973). Uncontrolled values are from Table B-16 (Locomotive Emission Factors), page B-16, Appendix B, of The Carl Moyer Program Guidelines, January 6, 2006 (Part II of IV - � HYPERLINK "http://www.arb.ca.gov/msprog/moyer/guidelines/2005_Carl_Moyer_Guidelines_Part2.pdf" ��http://www.arb.ca.gov/msprog/moyer/guidelines/2005_Carl_Moyer_Guidelines_Part2.pdf�). Tiered values are from Table 8-2, page VIII-3 of the same guidelines. For CEQA mitigation purposes, the lowest emission reduction must be used unless greater emission reductions can be demonstrated (e.g. manufacturer guarantee).


�(1), (2), etc. refers to the number of upgraded locomotives.


�Specific project or location where engine repower/retrofit or replacement with new locomotive has been achieved in practice.


�(N) = New locomotive. (P) = Repowered locomotive. (T) = Retrofitted locomotive.


�For informational purposes only. Cost estimates provided by project proponents. Actual costs may vary. Cost includes repowered, retrofitted, new engine(s), labor to install engine(s), and any peripheral equipment that may have been required. (03) = 2002/2003 dollars. (04) = 2003/2004 dollars. (05) = 2004/2005 dollars.


�Emission reduction is from baseline engine emission rate to specified tier emission rate (all baseline engines are Tier 0 or uncontrolled, i.e. pre-1973). Uncontrolled values are from Table B-16 (Locomotive Emission Factors), page B-16, Appendix B, of The Carl Moyer Program Guidelines, January 6, 2006 (Part II of IV - � HYPERLINK "http://www.arb.ca.gov/msprog/moyer/guidelines/2005_Carl_Moyer_Guidelines_Part2.pdf" ��http://www.arb.ca.gov/msprog/moyer/guidelines/2005_Carl_Moyer_Guidelines_Part2.pdf�). Tiered values are from Table 8-2, page VIII-3 of the same guidelines. For CEQA mitigation purposes, the lowest emission reduction must be used unless greater emission reductions can be demonstrated (e.g. manufacturer guarantee).


�(1), (2), etc. refers to the number of upgraded locomotives.


�Specific project or location where engine repower/retrofit or replacement with new locomotive has been achieved in practice.


�(N) = New locomotive. (P) = Repowered locomotive. (T) = Retrofitted locomotive.


�For informational purposes only. Cost estimates provided by project proponents. Actual costs may vary. Cost includes repowered, retrofitted, new engine(s), labor to install engine(s), and any peripheral equipment that may have been required. (03) = 2002/2003 dollars. (04) = 2003/2004 dollars. (05) = 2004/2005 dollars.
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