
Flowchart Summary Documentation Worksheet

No.
Flowchart Section

I.
Determination of Assessment of Pathway led to:

___Hazard 1: Harvesting organisms in these infested waters may pose a hazard to the Great Lakes aquatic ecosystem if aquatic nuisance species were accidentally released. Operator must demonstrate acceptable specific points during processing that enable the operator to identify and remove aquatic nuisance species organisms. 

___Risk accepted. Demonstration is acceptable. 

___Risk not accepted. Demonstration is not acceptable. Harvest in water bodies that do not contain aquatic nuisance species.

___Hazard 2: Collection methods may pose hazard to habitat. Operator must identify methods to minimize impact of collecting or harvesting in this area. 

___ Risk accepted. Methods have been identified. 

___Risk not accepted. Harvest in areas less vulnerable to collection methods.

___Hazard 3: Introducing a new species poses a hazard to the Great Lakes. Refer to the Council of Lake Committee’s Procedures for Consultation for Introductions in the Great Lakes Basin (1992).

___Approved 

___Unapproved. Revise operation proposal so that cultured organisms and effluent will not reach a tributary that flows into the Great Lakes, a connecting water body of the Great Lakes or one of the Great Lakes.

___Terminal Point 1: Contact managing agencies for approved species.


___Go to Lake-based Section II, Assessment of Suitable Environment.

___Go to Section II, Facility Connection to the Great Lakes.

___Go to Lake-based Section X, Impacts of Facility and Infrastructure.

II
Assessment of Suitable Environment led to:

___Hazard 4: A sub-optimal environment poses hazards to cultured organisms including reduced growth, higher susceptibility to disease or mortality.

___Risk accepted.

___Risk not accepted.  Relocate facility.

___Hazard 5: Excessively rapid currents pose hazards to cultured species including reduced feed retrieval, excessive energy use, increased susceptibility to injury and excessive stress. Another hazard is damage to structural integrity of facility leading to  escape of cultured organisms. 

___Risk accepted. Go to Section III, Effects on Other Lake Users.

___Risk not accepted. Relocate to more suitable environment.

___Go to Section III, Effects on Other Lake Users.

III
 Effects on Other Lake Users led to:

___Hazard 6: Proximity of aquaculture facility poses a hazard to a culturally significant area. Consult with Native American or First Nations agencies to determine if facility will be suitable for area.


___Risk accepted. 

___Risk not accepted. Relocate facility to area outside of culturally 

significant area.

___Hazard 7: Proximity of aquaculture facility poses a hazard to a historically significant area. Consult with designated historical agency to determine if facility will be suitable for area.



___Risk accepted. 

___Risk not accepted. Relocate facility to area outside of historically 

significant area.

___Hazard 8: Location of this facility poses a hazard to navigation.  Consult with the Army Corp. of Engineers or Canadian Coast Guard to determine if navigational traffic will be adversely affected. 

___Risk accepted. 

___Risk not accepted. Relocate facility to area where navigational traffic will not be impeded.

___ Hazard 9: Proximity of aquaculture facility poses a hazard to other lake users. Therefore, other users, if any, must be identified and solicited for comments on proposed facility. Contact relevant government agency to coordinate such public input. 

___Risk accepted. 

___Risk not accepted. Relocate facility to area where other users will not be adversely affected.

.

___ Terminal Point 2: Regulatory guidelines for coastal zone management must be met.

___ Go to Section IV. Disease Effects

IV.
Disease Effects led to:
___Hazard 10: A “B” Classification poses a hazard when one or more pathogens are found within the past two years.



___Risk Accepted



___Risk Not Accepted.




___Use different broodstock/production stock.




___Rear organisms in land-based facility

___Hazard 11: A “C” Classification from stocks of the Great Lakes of tributaries flowing into the Great Lakes poses a hazard because there have been less than 3 consecutive and complete annual inspections.


___Risk Accepted


___Risk Not Accepted



___Use different broodstock/production stock



___Rear organisms in land-based facility

___Hazard 12:  Culturing fish in sub-optimal conditions and exposing them to disease agents pose a hazard to both the cultured fish and subsequently to wild fish if a disease outbreak occurs.

___Risk accepted.

___Risk not accepted.


___Relocate facility to more optimal conditions.


___Rear organisms in land-based facility.

___Terminal Point 3: Broodstock/Production stock must be evaluated by a fish health specialist following the (revised) Great Lakes Fish Disease Control Policy and Model Program.

___Evaluated
stock. 

___Did not evaluate stock. Do not culture organisms in a lake-based facility.

___Terminal Point 4: A C classification from a source other than the Great Lakes or a Great Lakes tributary poses new disease hazards to native or naturalized Great Lakes species.

___ Procedures implemented in Protocol to Minimize the Risk of Introducing Emergency Disease Agents with Importation of Salmonid Fishes from Enzootic Areas (Horner et al., 1993).

___Procedures not implemented. Do not culture organisms in a lake-based facility.


___Go to Section V, Impacts on Recovery or Rehabilitation Plans.

V.
Impacts on Recovery or Rehabilitation Plans led to:

___Hazard 13:  The operation poses a hazard to wild organisms that are already “at risk” of decline or extinction.

___Approval granted.

___Disapproved.  Relocate to area that will not adversely affect “at risk” organisms.

___ Hazard 14:  The proposed operation is a hazard to species targeted for rehabilitation.

___Risk accepted. Operator has identified methods that will avoid adverse effects on recovery or rehabilitation.

___Risk not accepted. Relocate facility.

___Go to Section VI, Impacts on Areas of Concern.

VI
 Impacts on Areas of Concern led to:


___Hazard 15: Fish-eating predators may be at risk from harassment.

___Risk accepted. Ensure protective, secure predator apparatus is included in proposal.

___Risk not accepted relocate facility to area not heavily populated with fish-eating predators.

___Hazard 16: The recovery species in the AOC plan may be at risk from interspecific hybridization, predation or competition for food or habitat. More information is needed about the recovery species before a decision can be reached.

___Lead person contacted. Risk accepted.

___Lead person contacted. Risk not accepted. Culture different species or relocate to a site where adverse interactions with recovery species are less likely to occur.

___Lead person not contacted. Do not proceed with operation.

___Hazard 17: Benthic organisms may be at risk unless measures are in place for the removal of excess food, feces and mortalities.



___Risk accepted. Measures are in place.



___Risk not accepted. Relocate facility.

___Hazard 18: Recovery plans may be hampered by the addition of an aquaculture facility in this area. A mass balance analysis may be necessary to quantify risk. Contact appropriate federal, state or provincial agency for assistance.
___Risk accepted. Consultation determined that water quality will not be adversely affected.


___Risk not accepted. 


___Relocate facility.


___Reduce production volume.

___ Use alternative feed (e.g. high-nutrient dense, low polluting feed (Cho et al., 1994).

___Use alternative mechanisms for removing waste. 

___Hazard 19: Contaminated sediments may pose a hazard to cultured organisms due to possible exposure to contaminants. This may also pose a hazard to food safety.


___Risk accepted.



___Risk not accepted. Relocate facility.

___Go to Section VII, Effects of Settleable Solids on Benthos and Shellfish.

VII
 Effects of Settleable Solids on Benthos and Shellfish led to:

___Hazard 20: This poses a hazard to shellfish that are intended for harvest. Operator should develop plans minimize release of settleable solids.



___Risk accepted. Plans are acceptable.



___Risk not accepted. 




___Relocate facility. 




___Reduce production volume. 




___Use alternative mechanisms for removing waste.

___Hazard 21: Water distance between bottom of cages and lake substrate poses a hazard to benthic organisms. Operator should develop plans minimize release of settleable solids. 

___Risk accepted. Plans are acceptable.



___Risk not accepted. 




___Relocate facility. 




___Reduce production volume. 




___Use alternative mechanisms for removing waste.

___Hazard 22: Water current velocity poses a hazard to benthic organisms. Operator should develop plans minimize release of settleable solids. 

___Risk accepted. Plans are acceptable.



___Risk not accepted. 




___Relocate facility. 




___Reduce production volume. 




___Use alternative mechanisms for removing waste.

___Hazard 23: Addition of this facility to other neighboring facilities poses a hazard to benthic organisms. Operator should develop plans minimize release of settleable solids. 

___Risk accepted. Plans are acceptable.



___Risk not accepted. 




___Relocate facility. 




___Reduce production volume. 




___Use alternative mechanisms for removing waste.


__Hazard 24:  Fouling agents pose a hazard to culture operation.

___Risk accepted.



___Risk not accepted. Relocate facility.

___Go to Section VIII, Impacts on Breeding Areas, Nurseries and Fish-eating Animals.

VIII
 Impacts on Breeding Areas, Nurseries and Fish-eating Animals led to:

___Hazard 25: Culturing this particular species poses a hazard to wild populations.


___Risk accepted.


___Risk not accepted. 



___Culture different species.



___Relocate facility away from spawning habitat.

___Hazard 26: Facility structure or released effluent poses hazards to spawning areas due to the potential of habitat degradation.

___Risk accepted.


___Risk not accepted. 



___Relocate facility away from spawning grounds.

___Hazard 27: The location of this facility poses a hazard to breeding or nesting mammals or birds due to the structure of the facility or its operations. This also poses a hazard to cultured organisms due to possible increased exposure of piscivorous breeders or nesters.  Operators must identify methods of minimizing interference with wild nesters including a predator deterrent plan. 



___Risk accepted.

___Risk not accepted. Relocate facility to area that is not close to mammal or bird breeding or nesting habitats or colonies.

___Go to Section IX, Water Quality and Cumulative Impacts.

IX 
Water Quality and Cumulative Impacts led to:

___Hazard 28: This poses a risk to water quality by introducing excess nutrients, especially phosphorus into a Great Lake.

___Risk accepted.

___Risk not accepted.


___Reduce production volume.

___ Use alternative feed (e.g. high-nutrient dense, low polluting feed (Cho et al., 1994).

___Use alternative mechanisms for removing waste. 

___Relocate facility.

___Hazard 29: Cumulative effects pose a risk to water quality by introducing excess nutrients, especially phosphorus into a Great Lake.

___Risk accepted.

___Risk not accepted.


___Reduce production volume.

___ Use alternative feed (e.g. high-nutrient dense, low polluting feed (Cho et al., 1994).

___Use alternative mechanisms for removing waste. 




___Relocate facility.

___Terminal Point 5: Do not proceed with approval unless water quality standards are met.


___ Go to X, Impacts of Facility and Infrastructure.

X
 Impacts of Facility and Infrastructure led to:

___Hazard 30: Facility Infrastructure or roads pose hazards to “at risk” species or to species undergoing recovery or rehabilitation plans. User should consult with responsible government agency for the species at issue.



___Risk accepted. Approval is granted.

___Risk not accepted. Relocate facility to area that is less vulnerable to additional construction of buildings or roads.

___ Go to Section XI, Genetic Effects.

XI
Genetic Effects led to:
___Hazard 31: Culture of genetically engineered organisms poses a significant hazard to Great Lakes aquatic communities. Go to the Manual for Assessing Ecological and Human Health Effects of Genetically Engineered Organisms.  

___Completed.

___Not yet completed.

___ Hazard 32: This poses a significant hazard to the Great Lakes aquatic environment. Consider disapproval of project as lake-based aquaculture.

___Project disapproved.

___Relocate to a secure land-based facility where GEOs and effluent cannot reach a Great Lake, Great Lakes connecting body or Great Lakes tributary.

___ Switch to culture of non-engineered organisms.

___Hazard 33:  This may pose hazards of increased vulnerability to environmental change and decreased production for genetically distinct populations.

___ Fish management agency should assess genetic structure of the species in the Great Lakes and estimate risk. Continue with assessment.

___ Hazard 34: Reproduction by escaped organisms may pose a hazard of increased vulnerability to environmental change and decreased production of genetically distinct populations in other Great Lakes bodies.

___ Consult with the fish population/conservation geneticists to assess genetic risks from escapees. 
___ No consultation. Do not culture in lake-based facility. 
___ Hazard 35: Consultation with population/conservation geneticists has found this poses a hazard to other genetically distinct populations. 

___Induce permanent sterility in all production organisms.

___ Relocate to a land-based facility where organisms and effluent cannot reach a Great Lake, G.L. connecting body or G.L. tributary.

___Culture different species.

___ Hazard 36: Escapees from non-local and fertile aquaculture stocks may pose a genetic hazard to populations of wild relatives in the Great Lakes.

___Consult with fish population/conservation geneticists to estimate the risk of increased vulnerability to environmental change and decreased production, then proceed to Optional Precautionary Plans.  

___Revision of proposal to make risk acceptable: 

___Use local stock.

___Use non-local stock and induce permanent sterility.

___Use different species (and return to beginning of assessment tool).

___ Relocate facility to a land-based facility where organisms and effluent cannot reach a Great Lake, Great Lake connecting body or Great Lake tributary.
___ Hazard 37: Using non-local and fertile populations poses hazards of increased vulnerability to environmental change and decreased production for known genetically distinct populations. 

___Consult with fish population/conservation geneticists to estimate these risks then proceed to Optional Precautionary Plans.  

___Revision of proposal to make risk acceptable: 


___Use local stock.

___Use non-local stock and induce permanent sterility.

___Use different species (and return to beginning of assessment tool).

 .

___ Relocate facility to a land-based facility where organisms and effluent cannot reach a Great Lake, Great Lake connecting body or Great Lake tributary.
___Go to Land-based Assessment.

___Go to Optional Precautionary Plans.

XII
Facility Connection to the Great Lakes led to:

___Hazard 38: Introducing (a) a new species or (b) a genetically novel population of an existing species poses a hazard to the Great Lakes. Refer to the Council of Lake Committee’s Procedures for Consultation for Introductions in the Great Lakes Basin (1992).

___For new species: endorsed 

___For new species: not endorsed. Revise operation proposal so that cultured organisms and effluent will not reach a tributary that flows into the Great Lakes, a connecting water body of the Great Lakes or one of the Great Lakes.


___For genetically novel population: add more barriers


___For genetically novel population: relocate operation


___For genetically novel population: conduct full risk assessment

___Terminal Point 6: Contact managing agencies for approved species.

___Go to Section XIII, Genetically Engineered Organisms Assessment.

___Go to Section XIV, Disease Assessment.

XIII
 Genetically Engineered Organisms Assessment led to:
___Hazard 39: Genetically engineered organisms that enter a Great Lake pose hazards to the Great Lakes aquatic communities.
___Conduct assessment using Manual for Assessing Ecological and Human Health Effects of Genetically Engineered Organisms.

___Did not conduct assessment.

___Hazard 40: Biosafety assessment identified specific hazards posed by the  genetically engineered organisms.

___Revised project to include switching to closed, recirculating water system.

___Revised project to include relocating to a secure land-based facility where GEOs and effluent cannot reach a Great Lake, G.L. connecting body or G.L. tributary

___Revised project to include switching to culture of non-engineered organisms.  . 

___Did not revise project.

___ Go to Section XIV. Disease Assessment

XIV.
Disease Assessment led to:
___Hazard 41: Water supply may contain pathogens hazardous to cultured animals. There is an additional risk to cultured organisms if there are livestock or aquaculture facilities upstream.



___Risk accepted. 

___Risk not accepted. 

___Hazard 42: Stocks from outside the state/province may be prohibited by the state/province.  Consult with the managing agency. 

___Stocks accepted. 

___Stocks not accepted. 

___Hazard 43:  Culturing fish in sub-optimal conditions and exposing them to disease agents pose a hazard to both the cultured fish and subsequently to wild fish if a disease outbreak occurs.

___Risk accepted.

___Risk not accepted.


___Relocate facility to more optimal conditions.

___Hazard 44: Broodstock/Production stock not verified free of certified pathogens may pose hazard to Great Lakes if animals or effluent entered a Great Lake tributary or lake.

___Risk accepted. 

___Risk not accepted.

___Hazard 45:  Mortalities not properly disposed of and accessible to predators pose a hazard to both cultured and wild aquatic animals by spreading pathogens.

___Risk accepted.

___Risk not accepted.

___ Go to Section XV. Effluent Assessment

XV.
Effluent Assessment led to:

___Hazard 46:  Effluent discharge poses a hazard to waters that have an outstanding resource value. Effluent discharge may be prohibited outright or restricted (based on water quality factors) for some water bodies. Consult with relevant  federal, state or provincial agency for assistance.

___Risk accepted.

___Risk not accepted.
___Hazard 47: Effluent discharge may pose hazard to aquatic organisms in receiving water bodies. Consult with appropriate agencies.
___Risk accepted.

___Risk not accepted.
___Go to Section XVI, Habitat Alterations.

XVI
 Habitat Alterations led to:

___Hazard 48:  The operation poses a hazard to wild organisms including those that are already “at risk” of decline or extinction. Consult with appropriate management agency.

___Approval granted.

___Disapproved.  Relocate to area that will not adversely affect “at risk” organisms.

___Go to Section XVII, Water Source Assessment.

XVII
 Water Source Assessment led to:

___Hazard 49:  The operation poses a hazard to wild organisms including those that are already “at risk” of decline or extinction. Consult with appropriate management agency.

___Approval granted.

___Disapproved.  Relocate to area that will not adversely affect “at risk” organisms.

___Hazard 50: Aquifer may be at risk resulting in lower water table.Consider utilizing partial water recovery by recirculating technology or reducing projected production level.

 ___Risk accepted..



___Risk not accepted. 




___Use partial water recovery.




___Reduce production volume. 

___Hazard 51: Withdrawal may pose hazard to stream users. Consider utilizing partial water recovery by recirculating technology or reducing projected production level. Consider utilizing partial water recovery by recirculating technology or reducing projected production level.

 ___Risk accepted..



___Risk not accepted. 




___Use partial water recovery.




___Reduce production volume.

___Hazard 52: Aquifer may be at risk resulting in lower water table. Consider utilizing partial water recovery by recirculating technology or reducing projected production level. Consider utilizing partial water recovery by recirculating technology or reducing projected production level.

 ___Risk accepted..



___Risk not accepted. 




___Use partial water recovery.




___Reduce production volume.


___Go to Optional Precautionary Plans.

Upon completion of Assessment Pathway flowcharts and Summary Documentation Worksheet, proceed to Monitoring.
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