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	TABLE IX - MITIGATION MEASURE EXAMPLES:
OCEAN GOING VESSELS



	
	Emission Reduction
	

	Emission
 Source
	Control Technology (CT)
	Date CT Required

	CO
	NOx
	VOC
	SO2
	PM
	Cost

	Project/Where Achieved
in Practice


	Ships, Propulsion Engines
	12-knot speed limit within 20 or 40 nautical miles of Point Fermin 
	NA
	ND
	50%

	ND
	ND
	0%
	Information currently not available.
	Within 20 nautical miles is a current POLA and POLB voluntary measure. Within 40 nautical miles is in the Ports’ “Clean Air Action Plan” as Measure SPBP-OGV1 – Vessel Speed Reduction.

	
	Switching fuel from 2.7% to 1.5% sulfur fuel oil within 40 nautical miles of Point Fermin
	NA
	0%
	0%
	0%
	44%
	18%
	Annual O&M depends on bunker fuel spot market, and therefore is variable
.
	POLA and POLB voluntary measure

	
	Switching fuel from 2.7% to 0.5% sulfur fuel oil within 40 nautical miles of Point Fermin
	NA
	0%
	10%
	0%
	81%
	57%
	Annual O&M depends on bunker fuel spot market, and therefore is variable 
.
	Information currently not available.

	
	Emission Reduction
	

	Emission
 Source
	Control Technology (CT)
	Date CT Required

	CO
	NOx
	VOC
	SO2
	PM
	Cost

	Project/Where Achieved
in Practice


	Ships, Propulsion Engines
	Switching fuel from 2.7% to 0.2% sulfur fuel oil within 40 nautical miles of Point Fermin 
	NA
	0%
	0%
	0%
	93%
	65%
	Annual O&M depends on bunker fuel spot market, and therefore is variable.
	Ports’ Clean Air Action Plan as Measure OGV12.

	Ships, Propulsion Engines
	Selective Catalytic Reduction with low sulfur fuel
	NA
	0%
	85%
	0%
	44%
	18%
	Retrofit Capital Cost
· SE: $423,656

· ME: $985,144

· LE: $2,263,880

New Capital Cost
· SE: 282,438

· ME: $656,763

· LE: $1,509,254

Annual O&M

· SE: $169,400

· ME: $427,576

· LE: $1,001,500
	Ships in Denmark and Sweden


	
	Retrofit with slide valves 
	NA
	0%
	20%
	0%
	0%
	25%
	Retrofit Capital Cost
· SE: $10,920

· ME: $36,400

· LE: $91,000
	A demonstration project is planned by the California Maritime Working Group

	
	Emission Reduction
	

	Emission
 Source
	Control Technology (CT)
	Date CT Required

	CO
	NOx
	VOC
	SO2
	PM
	Cost

	Project/Where Achieved
in Practice


	Ships, Auxiliary Engines
	Early compliance with 13 CCR, section 2299.1
	< 0.1% Sulfur
by 2010
	NA
	10%
	NA
	96%
	66%
	Information currently not available.
	NYK Line, POLA

	Ships, Auxiliary Engines
	Alternative Marine Power (Cold Ironing)
	NA
	Near 100%
	Near 100%
	Near 100%
	Near 100%
	Near 100%
	Information currently not available.
	China Shipping, POLA, Berth 100, Princess Cruise Ships, Juneau, Alaska & Seattle, WA Land-based diesel.

	
	Selective Catalytic Reduction retrofit with low sulfur fuel
	NA
	0%
	85%
	0%
	40%
	18%
	Retrofit Capital Cost
· SE: $423,656

· ME: $985,144

· LE: $2,263,880
	Engines and ship engines in Denmark and Sweden



	Ships, Propulsion & Auxiliary Engines
	Water/fuel emulsions
	NA
	0%
	25%
	0%
	0%
	0%
	$550,000 to $750,000
	A demonstration project is planned by the California Maritime Working Group

	
	Emission Reduction
	

	Emission
 Source
	Control Technology (CT)
	Date CT Required

	CO
	NOx
	VOC
	SO2
	PM
	Cost

	Project/Where Achieved
in Practice

	Ships, Propulsion & Auxiliary Engines
	Water injection
	NA
	0%
	50%
	0%
	0%
	0%
	New Capital Cost
· SE: 169,665

· ME: $338,223

· LE: $686,166

Annual O&M

· SE: $41,488

· ME: $135,700

· LE: $338,750
	Propulsion engines in Denmark and Sweden


� Date that control equipment is required by local, state, or federal agencies through a rule, regulation, or law.


� Cost data from “Controlling Air Emissions From Marine Vessels: Problems and Opportunities” by Anthony Fournier, February 2006 (� HYPERLINK "http://www.westcoastdiesel.org/files/clearinghouse-marine/Fournier%20Marine%20Emissions%20Problems%20and%20Opportunities.pdf" ��http://www.westcoastdiesel.org/files/clearinghouse-marine/Fournier%20Marine%20Emissions%20Problems%20and%20Opportunities.pdf�).


� POLA = Port of Los Angeles. POLB = Port of Long Beach.


� Because actual NOx reduction is dependent on vessel service speed, this requires case by case evaluation. 50% is simply an estimate.


� From reference cited in Footnote 2: Small Engine (3,000 kW) = $196,134; Medium Engine (10,000 kW) = $642,118; Large Engine (25,000 kW) = $1,602,796


� From reference cited in Footnote 2: Small Engine (3,000 kW) = $252,171; Medium Engine (10,000 kW) = $825,580; Large Engine (25,000 kW) = $2,060,738


� Date that control equipment is required by local, state, or federal agencies through a rule, regulation, or law.


� Cost data from “Controlling Air Emissions From Marine Vessels: Problems and Opportunities” by Anthony Fournier, February 2006 (� HYPERLINK "http://www.westcoastdiesel.org/files/clearinghouse-marine/Fournier%20Marine%20Emissions%20Problems%20and%20Opportunities.pdf" ��http://www.westcoastdiesel.org/files/clearinghouse-marine/Fournier%20Marine%20Emissions%20Problems%20and%20Opportunities.pdf�).�SE = Small Engine (3,000 kW)    ME = Medium Engine (10,000 kW)    LE = Large Engine (25,000 kW)


� POLA = Port of Los Angeles. POLB = Port of Long Beach.


� Date that control equipment is required by local, state, or federal agencies through a rule, regulation, or law.


� Cost data from “Controlling Air Emissions From Marine Vessels: Problems and Opportunities” by Anthony Fournier, February 2006 (� HYPERLINK "http://www.westcoastdiesel.org/files/clearinghouse-marine/Fournier%20Marine%20Emissions%20Problems%20and%20Opportunities.pdf" ��http://www.westcoastdiesel.org/files/clearinghouse-marine/Fournier%20Marine%20Emissions%20Problems%20and%20Opportunities.pdf�).�SE = Small Engine (3,000 kW)    ME = Medium Engine (10,000 kW)    LE = Large Engine (25,000 kW)


� POLA = Port of Los Angeles. POLB = Port of Long Beach.


� Date that control equipment is required by local, state, or federal agencies through a rule, regulation, or law.


� Cost data from “Controlling Air Emissions From Marine Vessels: Problems and Opportunities” by Anthony Fournier, February 2006 (� HYPERLINK "http://www.westcoastdiesel.org/files/clearinghouse-marine/Fournier%20Marine%20Emissions%20Problems%20and%20Opportunities.pdf" ��http://www.westcoastdiesel.org/files/clearinghouse-marine/Fournier%20Marine%20Emissions%20Problems%20and%20Opportunities.pdf�).�SE = Small Engine (3,000 kW)    ME = Medium Engine (10,000 kW)    LE = Large Engine (25,000 kW)
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