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A Partnership:

Holland America Line
U.S. Environmental Protection 
Agency
Environment Canada
B.C. Ministry of the Environment
Puget Sound Clean Air Agency
Port of Seattle
Port of Vancouver

[Source:  Original presentation from Holland 
American Line has been updated by Dave 
Kircher of Puget Sound Clean Air Agency]
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ms Zaandam :

• Keel laid 1998.

• Displacement: 68,000 
tons.

• Ship’s Complement:
• 1275 guests 
• 600 Crew

• Propulsion:
• Five 12-cylinder 
Sulzer ZA40S 
engines.  
• 720 kW per 
cylinder   



View of scrubber in the funnel looking upward



Installing some of the 
scrubber components in the 
engine room:

•The blue device is a pump to 
deliver seawater up to the 
scrubber
•Device in the background is a 
hydro cyclone to remove 
contamination from the 
scrubber wash water before 
discharge to the ocean
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1.  Mechanics - Seawater is pumped to the 
top of the stack and sprayed down through the 
engine exhaust.

2.  Chemistry - Calcium carbonate (CaCO3) 
in the seawater reacts with sulfur dioxide 
(SO2) in the exhaust gas to form calcium 
sulfate (gypsum) and carbon dioxide (CO2).  
98% of the SO2 and 50-90% of the particulate 
matter is removed from engine exhaust.

3.  Treatment – Wash water accumulated 
below is treated and discharged to the sea 
while the solids are landed ashore.
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