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Fleets in the Great Lakes

• Salties: oceangoing, Seaway, and lakes (red)
• Canadian: lakes, Seaway, and east coast and Arctic (orange)
• U.S.-flag: mostly upper 4 lakes, rarely Seaway (green)
• Anticosti Island

(pink)
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Building a better mousetrap

• Compliance with state drinking water standards
• No hold time or at most 1 hour
• Will not corrode tanks or ballasting system
• Won’t eat into cargo tonnage
• Can handle temperature swings from 0oC to 28oC and ice
• Can handle turbidity loads, tannins, and algal blooms
• Uptake and discharge rates as high as 80,000 gallons/minute for as 

much as 16 million gallons
• Meets a numeric ballast water discharge standard
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U.S.-flag Great Lakes fleet profile
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Best management practices

• Saltie ballast water exchange
• Sea chests (re-plumbing the boat)
• Annual inspections
• Loading and discharging ballast water by pumping
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Great Lakes challenges: turbidity

Total Average Suspended Solids

Total 
Suspended 
Solids

Select Lower Great Lakes Rivers and Ports

Buffalo River, NY
Cuyahoga River, 

OH
Maumee River, 

OH Rouge River, MI

Grand 
Calumet/Indiana

Harbor, IN

Minimum 1 mg/l 5 mg/l 7 mg/l 10 mg/l 5 mg/l

Maximum >400 mg/l >1,000 mg/l >500 mg/l >400 mg/l >200 mg/l
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M/V Kaye E. Barker

• Launched in 1952
• Lengthened in 1975
• Conversion to self-unloader in 1980
• Repowered in 2012
• Original plate thickness: 0.375 inches
• 2014 measured thickness: 0.344 inches

(91.7% of original)
• At 5 mpy, ABS 25% allowable wastage

would have been met in 1970



BWMS installation, operation, maintenance

• Not constrained by USCG type-approval (selection process completed 
before first USCG type-approvals)

• Hold time, corrosion, available power, and onboard space considered
• Flow rates were matched to typical load/unload rates

8Source: Choice Ballast Solutions (2017)



BWMS retrofit

• M/V Mesabi Miner looses 2.5% cargo space
• 13-1,000-foot vessels in fleet lose 15 trips/year or about 1 million 

tons with current schedules
• “. . . and 1 year in the yard” for ballast tank preparation and coating of 

1,000-foot vessel
• $639 million: U.S.-flag laker fleet installation for BWMS
• $11 million: annual operation and maintenance
• $68 million: retrofitting vessels to handle shore supply

9Source: Choice Ballast Solutions (2017) and Fincantieri Bay Shipbuilding (2017)



BWMS suitability for U.S.-flag lakers
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Off-vessel options

• 82 U.S. ports, 60 active commercial deep-draft ports
• 1,200 docks, mostly privately owned
• Options include supplying ballast water (PWS or other) or discharging 

to wastewater treatment facility
• Toledo, Ohio: 25 docks spread over 14 miles of the Maumee River
• Superior, Wisconsin: city of 26,000 and POTW with 5-million-gallon 

normal operating capacity per day
• 2 “footers” loading, one at SMET and one at BN ore dock (6 miles 

apart) is about 32 million gallons of ballast water in 8-12 hours

11Source: U.S. Army Corps of Engineers (2020)



Off-vessel options costs

• $11 billion for U.S. side of the lakes
• $34 billion publicly financed with 30-year bonds
• $575 million to operate and maintain annually
• $250,000 per 1,000-foot vessel per trip for POTW
• $13 million in annual costs per 1,000-foot vessel

Source: Hull and Associates (2017) and Northeast Ohio Regional Sewer District (2018)



Next

• Minnesota Pollution Control Agency
• Great Lakes and Lake Champlain Invasive Species Program
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Questions?
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