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Coastal Stakeholders
• Aquaculture
• Oil and Gas

• Pulpmill facilities
• Municipal wastewater outfalls  

• Mining & associated discharges
• Commercial & recreational fishing

• Eco-tourism (e.g., whale-watching)
• Log booming & other forestry activities



Aquaculture in Coastal 
British Columbia

Finfish:  80,000 MT
Shellfish: 10,000 MT



  Feed Input
  380 g/m.sq./day

               Estimated Fraction as
                  Dissolved Wastes
(= Feed Input - Growth - Total Solids Flux)
                       30.8 g/m.sq./d

              8.1 %

Horizontal Solids Flux
     8.89 g/m.sq./day
             2.3 %

Total Solids Flux
Vertical Solids Flux     26 g/m.sq/d
17.11 g/m.sq./day          6.8 %
         4.5 %

Growth Rate
323.2 g/m.sq./d
      85.1%

Organic Waste Streams



Sustainable Ecological Aquaculture ?

SEA … an approach that  
achieves the goal of 

Sustainability by using the 
principles of Ecology in its 

design and operation.



Sustainable Ecological Aquaculture

Social

Environmental

Economic

… meeting the needs of the 
present without compromising 

the ability of future generations 
to meet their needs. FAO



Sustainable Ecological Aquaculture

Social

Environmental

Economic
Working with/for 
Communities



Sustainable Ecological Aquaculture

Social

Environmental

Economic

Ensuring 
Economic 
Viability



Sustainable Ecological Aquaculture

Ecological

Design and
Operation

Social

Environmental

Economic

Best
Organic
Practices

Integrated 
Multi-Trophic 
Aquaculture 

Model

Integrated 
Energy 

Alternatives



SEA-System Design     

Modifying Existing Finfish Production Systems
and Designing/Engineering New Ones 



Our Sustainable Ecological 
Aquaculture (SEA) System

\
Kyuquot Sound 

NW Vancouver Island
Farm Site

British Columbia
CANADA



Multi-Species License

• Sablefish

• Blue/Gallo Mussels
• Pacific Oyster

• Japanese Scallop
• Cockles

• Green/Red Urchins
• Sea Cucumber

• Kelp    

Fed Component

Organic Extractive 
Component (filtration)

Organic Extractive
Component (deposit)

Inorganic Extractive 
Component



Fed 
Component

Inorganic 
Extractive 

Component
(soluble)

Organic 
Extractive 

Component 
(settleable)

Organic 
Extractive 

Component
(suspended)



Fish

Shellfish
Kelp



… Current Shellfish 
Production Practises

Farm Operational Cost 
e.g. shellfish production   
Fuel Consumed = 0.22 liters/doz.

= $0.20/doz     (n=320,000 doz)

plus:
- other SEAfarm components
- farm accommodation, storage

= significant fuel use 



Our New SEAfood system
TM



… SEAfood system
TM



… SEAfood system
TM



SEA System Unit 
Configuration

Plan view

SEA System Unit 
Configuration

Plan view

Annual System Production
(harvest year class only)

270 MT Sablefish
90 MT Scallops
65 MT Mussels/Cockles
15 MT Kelp
?      echinoderms



SEA-System Profitability ?

Annual             
Farm-Gate       

$ 1,400.00/m2/yr* 

* $750 for salmon

Annual      
Farm-Gate       

$40/m2/yr 

Annual          
Farm-Gate       

$100.00/m2/yr 

Annual          
Farm-Gate       

$295.00/m2/yr

Annual            
Farm-Gate       

(unknown)

+ 35 – 60%f
Farm-gate 

revenue



Business Development 
Model?

Coastal SEAfarm
operational clusters

Vertical integration 
within clusters

Value-added, 
‘organic’ markets



Looks Great!!!
BUT … what are the 

implications to seafood safety? 



SEAfood Safety Study 

Scallops
Roe     Meat   Viscera Oysters

Trace Metals x         x          x x
Hydrocarbons          x         x          x x
Bacteriological        x         x          x x

Growth                                x x
Mortality x x

Routine

Scallops
Meat    Viscera    Oysters  

Antibiotics x           x     x
Pesticide                            x           x      x

Opportunistic

Background & Ongoing Research



  Feed Input
 50.6 mg/m.sq./d total Zn

                  Estimated Fraction as
Dissolved or Suspended Particulate Wastes
(= Feed Input - Growth - Total Solids Flux)
                      6.52 mg/m.sq./d

             12.9 %

Horizontal Solids Flux
     3.29 mg/m.sq./d
            6.5 %

Total Solids Flux
Vertical Zn Flux  10.99 mg/m.sq/d
7.70 mg/m.sq./d         21.7 %
        15.2 %

Zn Retention
33.09 mg/m.sq./d
       65.4%

Potential Contaminant Streams
Background Research



        OTC Treatment C
              Feed Input
                54,430 mg/m.sq. 

                  Estimated Fraction as
Dissolved or Suspended Particulate Wastes
         (Feed Input - Total Solids Flux)
                    5,3648 mg/m.sq.

             98.57 %

Horizontal Solids Flux
     93.12 mg/m.sq.
            0.17 %
Horizontal Solids Flux

Vertical OTC Flux       Vertical OTC Flux      9.28 mg/m.sq.
    617.7 mg/m.sq.         61.8 mg/m.sq.             0.02 %
        1.13 %              0.11 %

Total Solids Flux
 781.9 mg/m.sq
        1.43 %

OTC Uptake:  10d
OTC Clearance:  35d

Potential Contaminant Streams
Background Research
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Winter:
Uptake:       0.056 ug/g/day
Clearance:  0.016 ug/g/day
Duration:    32 days

Summer:
Uptake:       0.100 ug/g/day
Clearance:  0.109 ug/g/day
Duration:    14 days

Scallop Tissues:

adductor muscle:  < detection
viscera:  <0.1 to 2.7 ug/g

Oyster Tissues:
Whole animal:  <0.1 to 0.4 ug/g

Background Research



Research Implications (to date)

Clearance 
         Rate    Uptake 

   Rate 

Persistence (time)

Seafood Safety Threshold
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• Micronutrients (trace metals) -
not an issue downstream
of netcages.

• Antiobiotics and other complex 
organic compounds may be
intercepted by shellfish – site
specific factors will determine 
the Management Strategy
required – no lasting impacts.



Research Implications

Growing Water Quality

• always critical – especially 
for extractive species

• can it be managed ?  
… temporal or spatial 

considerations

• species-specific response  



A dynamic document, 
updated routinely with 

changes reported to 
BCMAL annually



A controlled document –
linked to our ISO-

EMS/QMS/OHS and to 
the current POSA 

‘Organic’ Standards



A comprehensive
document – containing 
BMP’s for each SEA-

System component, and 
also outlining unique 

procedures for 
considering component 

interactions  



A reference document –
which ensures personnel 

have access to the 
corporate and regulatory 
information that dictates 

operational procedures   



Still Looks 
Great!!!



Extractive Aquaculture …
- ecological design for sustainable solutions 

www.SEAvisionGroup.ca

Thank-You


	                     Coastal Stakeholders
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