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Land-based salmon farming
in lceland

& Land-based salmon farming growing fast in Land-based salmon farming in Iceland
lceland 180000

& 2025: 4,000 tonnes of salmon produced 160000
140000

& 2031: Estimation of 150,000 tonnes 120000
& All farms required to filter sludge

100000
80000
¥ Sludge currently used for land reclamation P0oR0
" 40000
& Too much amount too soon 20000 II

& No other sustainable pathway
2025 2026 2027 2028 2029 2030 2031

Tonnes

¥ Solution needed for fish sludge!

B Salmon Produced M Salmon Sludge
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Agriculture — Status in Iceland

& 55,000 tonnes of fertiliser imported in 2024

& Expensive material

& More usage of manure-based fertiliser encouraged
Oy the farmer community

& Pig farmers under scrutiny for improper waste
management
& 2022 report from Icelandic Food and Biotech R&D

Institute (Matis) states that pig manure is
underutilised as fertiliser

& Over 3,000 tonnes of bone meal produced every
vear

& Good fertiliser qualities, although underutilised
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What is Terraforming LIFE? O) orkidea  (y~

OLFUS CLUSTER

| . | ) B | | First Q

& Terraforming LIFE is an EU-funded LIFE collaborative project  yas [ 1
& 2023-2028 ater \/ QW
¥ Five participants M"f'sﬁsrfohgm'(

& Total cost around € 10,000,000, 60% funded by EU
& Fish Waste + Other Organic Waste = Biogas + Fertiliser

& Strengthening waste management infrastructure
& Circular economy
& Waste-to-value

¥ 30,000 tonnes/year capacity (pilot)
& Goals for 100,000 tonnes (full-scale)

¥ Valuable example on similar operation is the Forka Biogas Plant in Faroe
Islands (owned by Bakkafrost)
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What is Terraforming LIFE?

Livestock Waste Biogas
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Biogas and Biofertiliser
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Fertiliser

Fish Waste Digestate
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What have we achieved?




Achievements — Fish Sludge

& First Water is a land-based
farm

& [ ava-filtered seawater

salmon

& Produces currently 1,500-4,000

tonnes/year of salmon
& Goals: 50,000 tonnes/year

& Pioneers in sustainable anc

environmentally-safe salmo

N farming

& Main role within Terraforming LIFE:
& Optimise sludge recovery technology

First Q & Build the pilot biogas plant
Water
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Challenges — 2023 status

Fish Sludge Manure & Other Waste
¥ Sludge recovery & \Waste mapping (location and
availability)

& Sludge dewatering ¥ Waste transport

Biogas & Fertiliser Other

& Chemical analysis of fish sludge, ¥ Social acceptance
manure and other organic waste types

& Calculation of biogas yield anad & End-user engagement

fertiliser composition & Design of biogas/fertiliser plant
& Biogas potential of feedstock
& QA of biofertiliser produced

‘N TERRAFORMING
Y LIFE




Challenges — 2026 status

Fish Sludge Manure & Other Waste
¥ Sludge dewatering -(. f
e e
Biogas & Fertiliser
& Chemical analysis of fish sludge, Other
manure and other organic waste ¥ Social acceptance
types (some have started) |
¥ Caleylat N Ald Ane & End-user engagement
fertiliser composition & Design of biogas/fertiliser plant

¥ Biogas potential of feedstock
& QA of biofertiliser produced
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Logistics — inputs and fertiliser — concentration
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[ ) Orkidea

Pre-Formulation Study to optimise fertilizer quality
Feedstock Chemical Analysis —First results

able 1. Average (3 measurements) composition of feedstock (Wet weight) available in the area close to borlakshofn

Total solids Phosphorus, P| Potassium, K |Total sulphur,| Chloride, CI

Nitrogen, N | NH4-N (g/kg)

(%) (g/kg)

Pig manure 4.60 6.17 4.27 0.73 2.53 0.43 1.28 7.32
St dev 0.7 0.28 0.05 0.16 0.71 0.10 0.03 0.09
Bone Meal 94.60 98.70 0.61 27.71 6.06 5.44 4.29 6.25
St dev 0.5 1.96 0.06 0.52 0.39 0.46 0.31 0.04
83.72 0.00 0.00 0.15 0.95 2.68 0.29 3.10
St dev 3.4 0.00 0.00 0.12 0.07 0.12 0.18 0.08
Horse manure
22.86 3.62 0.01 0.85 0.68 0.52 0.33 8.17
St dev 1.4 0.19 0.01 0.13 0.18 0.02 0.03 0.12
De-Watered Fish
sludge (15% DM) 30.90 12.90 NA 6.70 0.48 NA 0.45 NA
0.20 0.50 0.50 0.01 0.07

<y [ERRAFORITING
LIFE




e ,
s there a demand for the bio-fertiliser from . ) Orkidea

Terraforming LIFE?

¥ |celandic soils are, in general, deficient in plant nutrients especially in nitrogen. Therefore,
farmers are positive towards the idea of using more of domestic bio-fertilisers which are
important for circularity and sustainable image of both farmers and the aquaculture industry.
Such sustainable products can yield premium prices for farmers products.

¥ But.. Certain criteria must be fulfilled

¥ Main criteria is that the salt content in the final bio-fertiliser product is within limits based on
research results and as low as possible

& All other ingredients within limits according to regulations

¥ Balanced bio-fertiliser (N-P-K ratios similar to other balanced fertiliser sources)

¥ Stable N-P-K ratios between production lots — QA certified

& Transport cost (kg nutrients/kg payload in transport) is within reasonable economical limits

¥If these criteria are met then there is a huge demand for bio -fertiliser from
Terraforming LIFE
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