
AIW#5, Shepherdstown, WV
September 4-6, 2013

SCHEDULE CHANGE (earlier Program version was changed):

Day 1: Wednesday, September 4

Thue Holm could not attend.
A brief summary of “Atlantic Sapphire – Langsand Laks”

will be presented by Bjarne Hald Olsen.

Day 2: Thursday, September 5
4:30 – 5:15 RAS Design Innovations and Opportunities for New Technologies 

Bjarne Hald Olsen, Billund Aquaculture Service AP, Denmark 

8:30 – 9:00 Atlantic Sapphire – Langsand Laks, Denmark, and Virginia, USA
Thue Holm, Atlantic Sapphire, Denmark (TBD)
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Updates on Land-Based 
Closed-Containment 
Systems For Salmon 

Growout
Steven Summerfelt
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Where We Were in 2011

• 1st Aquaculture Innovation Workshop
– NCTC, Shepherdstown, WV
– January 17-18, 2011
– 33 participants
– We knew of no commercial land-based 

closed-containment systems growing salmon 
to food-size at the time
• Several projects beginning
• Later learned of BDV in France
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Programs and Presentations 
from Previous AIW

• http://tidescanada.org/salmon/aquaculture
-innovation-workshops-and-reports/
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Updates (Sept 2013)
• North America potential projects for salmon 

growout in land-based closed containment systems:
– Canada 6 projects (2 in oper; 5+ planned)

– U.S. 6 projects (3 built; 3+ planned)

• Europe
– Denmark 2 project (2 in operation)

– Scotland/Ireland 2 projects (2 planned)
– France 2 projects (1 in oper; 1 planned)

• China (2 in operation, several planned)
• Chile (2 planned)
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‘Namgis First Nation Land-Based 
Salmon Farm, Port McNeill, BC

• 300-500 tonne/yr initial module 
• Stocked with first smolt this spring

Chief Bill Cranmer, ‘Namgis First Nation; 
Eric Hobson, SOS; Jackie Hildering, SOS
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Sustainable Blue, Centre 
Burlington, Nova Scotia

Dr. Jeremy Lee, Sustainable Blue

• 100+ tonne/yr initial module 
• Stocked with smolt this summer
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Sweetspring Salmon, 
Rochester, WA

• 100+ tonne/yr module 
• Coho salmon

Jim Terry, Per Heggelund, Chris DePalma, 
Sweetspring Salmon
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Teton Fisheries LLC and 
Hill Fisheries LLC, Montana

• Both targeted 100+ ton/yr Coho salmon production 

Choteau Acantha, Jan. 30, 2013
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Langsand Laks- Atlantic Sapphire
Hvide Sande, Denmark

• 1000 tonne/yr Atlantic salmon (16 m ɸ x 6 
m deep culture tanks)
– First harvest of salmon August-September, 2013

Photos courtesy Thue Holm

Bjarne Hald Olsen to present on Sept 5



AIW#5, Shepherdstown, WV
September 4-6, 2013

Danish Salmon, 
Hirtshals, Denmark

http://sorenfrandsen.wix.com/danishsalmon#!danish-salmon/c1l4l

Søren Frandsen, Danish Salmon

• 2000 tonne/yr
• Salmon eggs hatched April 2013
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BDV SAS 
(Normandie, France)

(Photo courtesy of Jonas Langeteig)

Frédéric Biderre, BDV 

• Already producing Atlantic salmon for 
several years in 20 ppt salinity
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Shandong Oriental Ocean Sci-Tech Co. 
(slide courtesy of Idar Schei, AquaOptima)

Yantai Salmon Farm
(Yantai, Shandong Province, China)
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• Now producing over 100 tonne/yr Atlantic 
salmon with plans to expand
– See article by Mark Godfrey, SeafoodSource

contributing editor reporting from Beijing, 
China, 01 August, 2013 

Yantai Salmon Farm
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Xinjiang E’he Construction and 
Investment Company, China 

• 1000 tonne/yr Atlantic salmon growout
farm in the Gobi Desert (finishing constr.)
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Marine Harvest Norway’s 
Molnes Post-Smolt Farm 

• 20,000 m3 floating FRP tank in single-pass 
– 40 m ɸ x 16 m deep
– Near Skanevik, Norway
– Scientific team to evaluate 
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Farms Preparing To Producing Salmon 
in Land-Based Systems

• A number of other salmon and trout farms are in 
the design or financing stage
– several are participating in AIW#5

• Many of the RAS suppliers at this meeting are 
involved in such projects, e.g.,
– AquaCulture Enterprises
– Billund Aquaculture Service 
– Inter Aqua Advance 
– Krüger Kaldnes
– Pentair Aquatics
– PRAqua Supplies/In-Situ
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Conclusions – Land Based 
Salmon Growout

• Recent experience suggests:
– technically viable
– biologically feasible, and
– economically sustainable 

• at 3000 tonne/yr
• more commercial validation required

• Confidence in technology is increasing
• Scale of investment has increased to $5-30 

million per project (& larger investments)
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Economy of Scale

• Existing salmon production tank scale

Marine Harvest Molnes
20,000 m3

40m ɸ x 16m

Langsand
Laks

1050 m3

17m ɸ 
x 5.5m

‘Namgis
500 m3

14.6m ɸ x 
3.3m

TCFFI
150 m3

9.2m ɸ 
x 2.4m
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Land-Based Economy of Scale

• Maybe 6,000-10,000 m3 growout volume 
required for 1000 tonnes annual production
– approximation with many variables

• Carrying capacity is controlled by water flow, 
i.e., tank hydraulic retention time
– Most RAS use 30 to 60 min culture tank HRT 
– 30 min better than 60 min HRT for water quality
– 60 min much cheaper than 30 min HRT

• savings in fixed and variable costs
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Land-Based Economy of Scale

• Assuming 7500 m3 growout volume 
produces 1000 tonnes/yr with 45 min HRT

• Economies of scale can be achieved with 
larger tanks & larger central water treatment

Tanks Size 150 m3 500 m3 1000 m3 2500 m3

Growout Tanks, # 50 15 8 3
Recycle Flow, m3/min 167 167 167 167
Recycle Flow, gal/min 44,000 44,000 44,000 44,000

150 m3

500 m3 1000 m3 2500 m3
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Economy of Scale

• Economy of scale w/ fewer but larger tanks:
– Smaller building footprint for same production (+)
– Fewer tanks, control systems, feeders, pipe runs, 

etc. to meet production goals (+)
– Fewer tanks to isolate cohorts in bioplan (-)
– Hydrodynamic limitations with large tank size ??
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Discussion of Economies of Scale

• How to achieve economies of scale and
– Bioplan, multiple cohorts, weekly harvests 
– Biosecurity


