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Kruger — water treatment for 115 years




Examples of Veolia products

HYDROTECH Micro screens ANOXKALDNES™ MBBR
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Tendencies within aquaculture

« Aquaculture has passed fisheries in volume and still
increasing

« Salmon prices 50 % higher than two years ago

* Production price per kilo fish on land approaches
seabased cages

« License prices for seabased sites increasing - 2014
NOK 66 mill

« Increasing costs and loses due to lice, diseases, toxic
algae etc

« Salmon smolt cultured to increasing size on land

« Increasing awareness of environment and the
unlimited discharge

« In conclusion - landbased aquaculture is increasing
because of economy, safety of production, technology
and environmental issues



Expectations of landbased RAS

DNB Markets a division of DNB Bank Report Feb. 2017

Figure 1: Capacity plans full on-growing of salmon (harvest volume, HOG, tons)
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Expectations for the future of landbased RAS

DNB Markets a division of DNB Bank Report Feb. 2017

Figure 37: Cost trend (NOK/kg) and benchmarking versus land-based farming

ONP including air freight
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Source: Directorate of Fisheries(actuals), Kontali(air freight), DNB Markets estimates



Feed
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Simplified Process Flow Diagram for
Recirculating Aquaculture Systems (RAS)

Grow-Out Tank

These are the large culture tanks
where fish (or shellfish) are raised.
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SOlidS Removal 0" Uneaten Feed

Solids, such as fecal material and
uneaten feeds are removed by
mechanical filtration.

Recirculated Water
In"

® 49,

Biofiltration Dissolved Gas Control
(Ammonia Removal) (Oxygenation)

Beneficial bacteria consume ammonia, which, The final step, and the most crucial for the fish, is to
converted into nitrogen, is released harmlessly reoxygenate the culture water as it returns to the
into the atmosphere. grow-out tank. Pure oxygen is injected to the returning
water. Carbon dioxide is also removed.




Fish tanks with movable

compartments

Biofilter MBBR reactor
(Kriiger Kaldnes — Veolia)
CO, and N,Degasser —
(Kriiger Kaldnes — Veolia)

Propeller pumps into level
weir

Inlet channel and circulation
propeller

Drumfilters (Hydrotech —
Veolia)

Purging tank

UV filter

Denitrification chamber
(optional)



RAS2020 - Flow pattern
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Biosecurity

* Own production of smolt
* Quarantine
* Intake system

* Purge tanks - geosmin




Waste water treatment system (WWTP)

Cage culture 1000 |RAS - BAT RAS cleaning to
tons Annual level RAS - BAT x|Danish level for public
discharge (Tons) (Tons) 0,5 (Tons) WWTP (Tons)
Tot-N 47,5 27 13,5 3,5
Tot - P 6 1,4 0,7 0,7
BOD 220 14 7 3,5




Marine Harvest - Steinsvik

5.3 million 250¢ SmOlt/ar
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Marine Harvest - Steinsvik




Sashimi Royal — Kingfish production




Sashimi Royal — recirculation system

Photos from og YouTube




SAF first harvest of top quality trout




Swiss Alpine Fish (SAF)




Thank you for the attention !




