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Aquatic Invasive Species in the Great LakesAquatic Invasive Species in the Great Lakes

180+ aquatic invasive species (AIS) reported in Great Lakes180+ aquatic invasive species (AIS) reported in Great Lakes
Many ways in which AIS can enter the LakesMany ways in which AIS can enter the Lakes

shippingshipping
aquaculture (intentional or otherwise)aquaculture (intentional or otherwise)
canalscanals
bait/pets/human foodsbait/pets/human foods
watergardenswatergardens
natural dispersalnatural dispersalpp

Since opening of St. Lawrence Seaway in 1959, ships’ ballast Since opening of St. Lawrence Seaway in 1959, ships’ ballast 
water has accounted for 55 water has accounted for 55 –– 70% of reported introductions70% of reported introductions



Project ScopeProject ScopeProject ScopeProject Scope

Identify and explore options for the Great Lakes Identify and explore options for the Great Lakes y p py p p
region that would meet two criteria:region that would meet two criteria:

Enhance the region’s potential for global trade; Enhance the region’s potential for global trade; 
andand
Eliminate further introductions of AIS into theEliminate further introductions of AIS into theEliminate further introductions of AIS into the Eliminate further introductions of AIS into the 
Great Lakes by vessels transiting the St. Great Lakes by vessels transiting the St. 
Lawrence SeawayLawrence Seaway

Sponsor: Great Lakes Protection FundSponsor: Great Lakes Protection Fund
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Committee’s ApproachCommittee’s Approach

Held information gathering meetings in Washington, DC Held information gathering meetings in Washington, DC 
and Toronto, Ontarioand Toronto, Ontario,,

consultation with economists, rail, trucking, shipping consultation with economists, rail, trucking, shipping 
representatives, ecologists.representatives, ecologists.

Visited Welland Canal and Port of HamiltonVisited Welland Canal and Port of HamiltonVisited Welland Canal and Port of HamiltonVisited Welland Canal and Port of Hamilton
Commissioned 8 white papers authored by technical Commissioned 8 white papers authored by technical 
expertsexperts
Held public meeting in Toronto, May 2007Held public meeting in Toronto, May 2007
Reviewed technical literature, press reports, etc. Reviewed technical literature, press reports, etc. 

An inclusive process involving experts and An inclusive process involving experts and 
t k h ldt k h ldstakeholdersstakeholders



Great Lakes St. Lawrence Seaway SystemGreat Lakes St. Lawrence Seaway SystemGreat Lakes St. Lawrence Seaway SystemGreat Lakes St. Lawrence Seaway System



Vessels Transiting the SeawayVessels Transiting the SeawayVessels Transiting the SeawayVessels Transiting the Seaway

Transoceanic vesselsTransoceanic vessels (“salties”) come from outside (“salties”) come from outside ( )( )
Canadian and U.S. watersCanadian and U.S. waters

ballasted vesselsballasted vessels
no ballast on board (loaded with cargo)no ballast on board (loaded with cargo)no ballast on board (loaded with cargo)no ballast on board (loaded with cargo)
those ‘with ballast’ those ‘with ballast’ –– some tanks carry watersome tanks carry water

Inland vesselsInland vessels operate exclusively within the Great operate exclusively within the Great 
Lakes St. Lawrence Seaway systemLakes St. Lawrence Seaway system
Coastal vesselsCoastal vessels operate within continental EEZ (200 operate within continental EEZ (200 
nautical mile limit) before entering GLSLS systemnautical mile limit) before entering GLSLS systemnautical mile limit) before entering GLSLS systemnautical mile limit) before entering GLSLS system

NOTE: Majority of U SNOTE: Majority of U S --flagged domestic lakers are too large toflagged domestic lakers are too large toNOTE: Majority of U.S.NOTE: Majority of U.S. flagged domestic lakers are too large to flagged domestic lakers are too large to 
transit Welland Canal transit Welland Canal 



Possible Solutions to Meet Two CriteriaPossible Solutions to Meet Two CriteriaPossible Solutions to Meet Two CriteriaPossible Solutions to Meet Two Criteria

Eliminate further AIS introductions by shipsEliminate further AIS introductions by shipsy py p
Close the Seaway to ALL trafficClose the Seaway to ALL traffic
Close the Seaway to the riskiest component of Close the Seaway to the riskiest component of 
traffic (transoceanic vessels engaged in traffic (transoceanic vessels engaged in 
international trade)international trade)
Use ballast water management technologies to killUse ballast water management technologies to killUse ballast water management technologies to kill Use ballast water management technologies to kill 
or remove organisms in ballast wateror remove organisms in ballast water

Enhance potential for global tradeEnhance potential for global trade
Remove regulatory uncertainty Remove regulatory uncertainty 



Closure to All TrafficClosure to All TrafficClosure to All TrafficClosure to All Traffic

Eliminating a trade Eliminating a trade 
route would not route would not 

h t ti l fh t ti l fenhance potential for enhance potential for 
global tradeglobal trade

Impractical from a Impractical from a 
political perspectivepolitical perspective



Closure to Transoceanic VesselsClosure to Transoceanic VesselsClosure to Transoceanic VesselsClosure to Transoceanic Vessels

Could not be implemented in a timely fashionCould not be implemented in a timely fashionp yp y
Possible adverse environmental impactsPossible adverse environmental impacts
Possible reprisals by U.S. and Canada’s tradingPossible reprisals by U.S. and Canada’s tradingPossible reprisals by U.S. and Canada s trading Possible reprisals by U.S. and Canada s trading 
partnerspartners
Would increase cost of moving goods Would increase cost of moving goods –– not tradenot trade--
enhancing, although effect difficult to quantifyenhancing, although effect difficult to quantify

LongLong--term viability of Seaway?term viability of Seaway?gg y yy y



Recommended OptionRecommended OptionRecommended OptionRecommended Option

Trade should continue on the St. Lawrence Seaway Trade should continue on the St. Lawrence Seaway yy
but with a more effective suite of prevention but with a more effective suite of prevention 
measures that evolves over time in response to measures that evolves over time in response to 
lessons learned and new technologieslessons learned and new technologieslessons learned and new technologies.lessons learned and new technologies.



Proven Ballast Water Management TechniquesProven Ballast Water Management Techniques

Make best use of proven ballast water management Make best use of proven ballast water management 
techniques (ballast water exchange and saltwater techniques (ballast water exchange and saltwater 
flushing)flushing)

Dilution and salinity shock effective in killing/removing organismsDilution and salinity shock effective in killing/removing organisms
Apply to ALL categories of vessel known to pose a risk; i eApply to ALL categories of vessel known to pose a risk; i eApply to ALL categories of vessel known to pose a risk; i.e., Apply to ALL categories of vessel known to pose a risk; i.e., 
transoceanic transoceanic andand coastal vesselscoastal vessels
Strict enforcement, and remediation options for arriving vessels Strict enforcement, and remediation options for arriving vessels 
that do not meet standards for entrythat do not meet standards for entrythat do not meet standards for entrythat do not meet standards for entry

•• add rock salt/brine to noncompliant tanks?add rock salt/brine to noncompliant tanks?
Optimize designs and construction methods for new vessels to Optimize designs and construction methods for new vessels to 
facilitate ballast water managementfacilitate ballast water managementfacilitate ballast water managementfacilitate ballast water management
Explore use of “black box” technologies for remote monitoring to Explore use of “black box” technologies for remote monitoring to 
verify complianceverify compliance

•• technology added to new vessels and retrofit that wouldtechnology added to new vessels and retrofit that would•• technology added to new vessels and retrofit that would technology added to new vessels and retrofit that would 
continuously monitor, securely store, and transmit information of continuously monitor, securely store, and transmit information of 
conditions of each ballast tank conditions of each ballast tank 



Shipboard Ballast Water TreatmentShipboard Ballast Water TreatmentShipboard Ballast Water TreatmentShipboard Ballast Water Treatment

Explore use of shipboard ballast water treatment Explore use of shipboard ballast water treatment p pp p
using International Maritime Organization ballast using International Maritime Organization ballast 
water discharge standard (Dwater discharge standard (D--2) as a starting point2) as a starting point

Efficacy of DEfficacy of D 2 not yet demonstrated in practice2 not yet demonstrated in practiceEfficacy of DEfficacy of D--2 not yet demonstrated in practice2 not yet demonstrated in practice
Lack scientific evidence to support more stringent standardLack scientific evidence to support more stringent standard

•• lower inoculum load is betterlower inoculum load is better
Need to get up “learning curve” Need to get up “learning curve” 
Monitoring (technology effectiveness, compliance) is a challengeMonitoring (technology effectiveness, compliance) is a challenge
A single standard for Great Lakes A single standard for Great Lakes ---- Canada has already Canada has already gg yy
adopted IMO standards adopted IMO standards 
Action NOW would remove uncertainties and could encourage Action NOW would remove uncertainties and could encourage 
investment by equipment manufacturers and shipownersinvestment by equipment manufacturers and shipowners



Surveillance of Great Lakes EcosystemSurveillance of Great Lakes Ecosystem

Establish binational scienceEstablish binational science--
based surveillance programbased surveillance programp gp g

“Smart surveillance” targeting “Smart surveillance” targeting 
hot species and hot spotshot species and hot spots

b d i ib d i i•• --based upon previous experiences based upon previous experiences 
and ballast discharge patternsand ballast discharge patterns

Leverage ongoing monitoring Leverage ongoing monitoring 
effortsefforts
Useful in preventing Useful in preventing allall AIS AIS 
introductions not just those byintroductions not just those byintroductions, not just those by introductions, not just those by 
ships transiting Seawayships transiting Seaway
victims should not pay: fund by victims should not pay: fund by p y yp y y
small tax on shipperssmall tax on shippers



Containment, Control, and EradicationContainment, Control, and Eradication

Develop capabilities for containment, control, and Develop capabilities for containment, control, and 
possible subsequent eradication of new invaderspossible subsequent eradication of new invaders

Prevention is preferred approach to managing AIS, but Prevention is preferred approach to managing AIS, but 
cannot guarantee total eliminationcannot guarantee total elimination
E l f lE l f lExample of sea lamprey program Example of sea lamprey program 
Link efforts to surveillance programLink efforts to surveillance program
Potential for eradication depends on biological andPotential for eradication depends on biological andPotential for eradication depends on biological and Potential for eradication depends on biological and 
institutional factorsinstitutional factors

•• black striped mussel in Australiablack striped mussel in Australia
C l t if liC l t if li i S Dii S Di•• Caulerpa taxifoliaCaulerpa taxifolia in San Diegoin San Diego

•• who will run these collaborative initiatives?  who will run these collaborative initiatives?  
GLFC exampleGLFC example

H ill ff t b i d?H ill ff t b i d?•• How will efforts be organized?How will efforts be organized?
precedents developing in both USA (e.g. Penn.), Canada (Ont)precedents developing in both USA (e.g. Penn.), Canada (Ont)



Adaptive Management ProcessAdaptive Management Process

Establish adaptive process to ensure policy Establish adaptive process to ensure policy 
measures are updated to reflectmeasures are updated to reflect

P ti l iP ti l iPractical experiencePractical experience
Knowledge gained through researchKnowledge gained through research
Technology developmentTechnology developmentTechnology developmentTechnology development
Changes in sources of AIS, in vectors and pathways Changes in sources of AIS, in vectors and pathways 
of introduction, and in Great Lakes ecosystem (e.g., of introduction, and in Great Lakes ecosystem (e.g., 
due to climate change)due to climate change)

Wh ill d t i f ?Wh ill d t i f ?Who will conduct reviews of progress?Who will conduct reviews of progress?
•• GLC, IJC examplesGLC, IJC examples

Managing AIS will be an ongoing challengeManaging AIS will be an ongoing challenge



AIS Control ProgramAIS Control ProgramAIS Control ProgramAIS Control Program

Urgent need for ACTION to prevent furtherUrgent need for ACTION to prevent furtherUrgent need for ACTION to prevent further Urgent need for ACTION to prevent further 
AIS introductions into Great LakesAIS introductions into Great Lakes
Many of recommended actions could be Many of recommended actions could be yy
launched within 2 launched within 2 –– 3 years, given sufficient 3 years, given sufficient 
political willpolitical will

St. Lawrence Seaway Management Corp. has St. Lawrence Seaway Management Corp. has 
initiated one step in process with harmonized initiated one step in process with harmonized 
standards during spring 2008standards during spring 2008standards during spring 2008standards during spring 2008

So as not to lose time, start with existing So as not to lose time, start with existing 
organizations, with expanded mandates asorganizations, with expanded mandates asorganizations, with expanded mandates as organizations, with expanded mandates as 
necessarynecessary



URGENT ACTIONSURGENT ACTIONSURGENT ACTIONSURGENT ACTIONS

Implement prevention Implement prevention p pp p
measures for all ships measures for all ships 
that pose a riskthat pose a risk
Create uniformCreate uniformCreate uniform Create uniform 
standardsstandards
Improve monitoring for Improve monitoring for 
AISAIS
Establish feedback Establish feedback 
mechanisms formechanisms formechanisms for mechanisms for 
improving the suite of improving the suite of 
prevention measuresprevention measures



Potential for Global TradePotential for Global TradePotential for Global TradePotential for Global Trade

Committee was unanimous in its assessment Committee was unanimous in its assessment ––

Recommended actions for ballast water management andRecommended actions for ballast water management andRecommended actions for ballast water management and Recommended actions for ballast water management and 
associated standards would reduce regulatory uncertainties and associated standards would reduce regulatory uncertainties and 
associated barriers to development of tradeassociated barriers to development of trade--enhancing enhancing 
infrastructure and services.infrastructure and services.infrastructure and services.infrastructure and services.



ConclusionConclusionConclusionConclusion

Recommended suite of actions comes closer to Recommended suite of actions comes closer to 
achieving the two project criteria than any other achieving the two project criteria than any other 
options identified. options identified. 



QUESTIONS?QUESTIONS?


