Mussel Farming as a tool for
remediation of coastal waters —
Experiences from Sweden
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Principle of a long-line
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A mussel farm is like an

artificiell hard bottom




On-going studies on long-line farming

X = test sites




The first mussel farm in Kalmarsund

Ljungsnas, June 2006



Kalmarsund after 14 months
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Biomass just over one year
was 4 kg m! mussel-band,
or 16 kg m-1 longline.



Size after 14 months
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Mussel farming
at Kumlinge,
east Aland archipelago

- Biomass after one year was
1 kg m! mussel-band, or
8 kg m-1 longline.

- Biomass after two years was
over 2 kg m! mussel-band,
or ca 20 kg m' longline.

Torbjorn Engman at Seglinge Forell
inspects his mussel farm, which
purpose is to compensate for the
nutrient emission from the fish farm.




Harvest per hectar sea surface
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The Agro-Agqua recycling

Nutrients to the sea:

80% diffuse sources,

20% point sources.
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A mussel farm =
recycling engine

L

DO -

| A harvested mussel

contains ca:
0.8-1.2%N
0.06-0.8%P




The Agro-Agqua recycling
In @ marine area

Nutrients to the sea:

80% diffuse sources,

20% point sources.
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A mussel farm =

recycling engine
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Sleafood,
feedstuff,
fertilizer.

| A harvested mussel

contains ca:
0.8-1.2%N
0.06-0.8%P




The Agro-Aqua recycling,
in the Baltic

Feedstuff,
W g X | fertilizer.
A mussel farm =
/| contains ca:
_ PEeP D 108-12%N
Nutrients to the sea: - 0.06 — 0.8 % P
80% diffuse sources,

20% point sources.
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The Agro-Aqua recycling,
in the Baltic

Feedstuff,
Environmental aid, W e X | fertilizer.
nutrient trading il wf} ﬂ '
A mussel farm =
recycling engine - | A harvested mussel
.| contains ca:
: : PEes D 08-12%N
Nutrients to the sea: _ ; 0.06 —0.8 % P
80% diffuse sources,

20% point sources.




Nutrient trading as a part of
coastal zone management

Environmental

Market economy
economy

Nutrient
emission
trading

Mussel
farming
enterprise

Eutrophi-
cation
combat




Lysekil — the first Swedish case of
trading a nutrient discharge

European Community sewage

treatment demand:

10 000 p.e. = 70% nitrogen removal

Lysekil sewage
treatment plant.

Annual cost:
230 000 Euro

(70 % N removal)
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Lysekil first in Sweden trading
a nitrogen discharge

100 % (!) nitrogen
removal in Lysekil
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Annual cost:
155 000 Euro

Mussel farming

3 500 ton

Bonus: 2,7 ton phosphorus




What shall we do with thousands
tons of small mussels?




Free choice of feed

Steamed mussel meat Standard feed



Control, 10 % mussel meat
and free choice

Kontrall

Fitt val




Large scale and long term
studies at Swedish Agro. Univ.




The mussel reminder
used as a fertilizer
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Why mussel farming to
combat eutrophication:

Recirculates nutrients via phytoplankton from sea to land
Environmentally friendly

Cost effective compared to other measures

Especially suitable for diffuse emissions

Flexible and easy to remove

Provides coastal jobs

Long-line mussel farming has a potential in the Baltic

Produces organic feedstuff and fertilizer



[Toyemy MapuUKynbTypy MOJIJTIKOCKOB
MOXHO peKomMmeHAOBaTb ONA
60pLOLI ¢ 3BTPOdMKauuen?

»OcyuwecTBnaeT Yepe3 pUTONSTAHKTOH NepemMeLlleHne
OMoreHoB U3 MOpPS Ha Cyluy
> JKororn4yecku besonacHa

»0OcobeHHO noaxoauT ANA panoHOB, rae NPoncxoauTt
anddy3Haa ammccusa bMoreHoB

»>Mopaynu yctaHOBOK rmbkne, MoounbHbIe , UX NEerko
yAansTb

»CnocobcTByeT CO340aHUI0 HOBbIX pabo4Yux MecT B
NpPUOpPEXHbIX panoHax

»B paHHon mogudmkaumm nmeeTt notTeHuman ons
BanTunckoro peruoHa

»>ACTOYHNK IKOJTOrMYeCKU YUCTbIX KOPMOB U yA00OpeHun



Thank youfor =
your attention!






Harvest per hectar sea surface

The Baltic (Aland):

First year
60 ton mussel biomass after one year.
Estimated content: 2.4 ton C, 0.5 ton N and 36 kg P

Second year
160 ton mussel biomass after two years.
Estimated content: 6.4 ton C, 1.3 ton N and 100 kg P

One hectar of mussel farm utilises the primary
phytoplankton production from 7.5 ha of sea area.



Harvest per hectar sea surface

The Baltic (Kalmarsund):

130 ton mussels after one year.
Estimated content: 5.1 ton C, 1 ton N and 76 kg P

One hectar of mussel farm utilises the primary
phytoplankton production from 16 ha of sea area.



Harvest per hectar sea surface

Swedish west coast:

Up to 300 ton mussels in 12 to 18 months.
Harvests: 12 ton C, 2.4 — 3.6 ton N and 180 — 240 kg P

One hectar of mussel farm utilises the primary
phytoplankton production from 25 ha of sea area.



Estimated marginals costs using mussel
farming for N and P harvest

SEK/kgN |SEK/kgP

Kattegat 0 -322 0 -3220

Oresund 0 -365 0 - 3650

Southern Baltic| 64 -336 | 640 - 3360

Northern Baltic | 134 - 768 |1340 - 7680

(From Gren et al., manuscript)



