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1. Introduction

1.1 Scope

The working committee Product/Waste (The P/A group) under the Nordic
Council has asked PlanMiljg to be responsible for carrying out the project
of preparing an easy to use tool for identifying what environmental terms,
BAT and Cleaner Technology (CT) that are used by the environmental
authorities in the Nordic countries within the fish processing industry and
the metal processing industry.

This document report on the result related to the fish processing industry.
The involved countries are Denmark, Iceland, Faroe Islands, Norway and
Sweden. Finland has decided not to participate as the scope was not con-
sidered relevant for them.

1.1.1 Target group

The specific target groups for the report are:

e Primarily employees in the public administrations that approve
industrial activities with environmental impact in the Fish processing
industry.

o Employees working with the environmental issues in Small and Medi-
um sized Enterprises (SME) that operates within the fish processing
industry.

e In environmental administrations, having just a few fishing industries
within the jurisdiction, the municipal employees do not necessarily have
contemporary experience in working with environmental applications
and environmental permits. Hence, they need information they can lean
on when making the environmental permits and when communicating
terms, BAT and CT with the industry. In this context, the quite complex
BREF documents (Best Available Techniques reference) are not always
of much help. (Although a short executive summary in all membership
country languages are available for all BREF documents).

Also, companies working in the fish processing industry can hopefully
find inspiration in this document when considering BAT/CT. The reason
that the focus is on SME in this project is that the larger companies in
general have the competences to work with the more complex BREF
documents.
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1.1.2 Aim

The overall aim of the project is to ensure that the Nordic industry is pro-
ducing according to technologies and methods that lead to the lowest
possible impact to the environment. This overall aim should be achieved
through formulation of conditions in environmental permits and licenses
which are as uniform as possible® within the different industrial sectors.

The immediate aim is to elaborate an easy-to-use tool for Nordic envi-
ronmental authorities providing them with guidance, and get:

e an overview of practices used by Nordic colleagues
o an overview of the Nordic experience concerning terms, BAT and CT.

More specifically, what terms can be used when formulating conditions
in the permit and licensing process. The tool can also be seen as a guide
to industries applying for permits etc.

It is important to be aware of the fact that the environmental permit is
just the end-result of the licensing process that is often carried out in
close dialog between the environmental authorities and the industries.
The terms and condition stated in an environmental permit can therefore
not necessarily be taken out of the context in which it was defined.

The tool should therefore not be used to define the exact terms and
conditions in an environmental permit without considering the specific
context, nor as a substitute for dialog. It is meant as an inspiration for the
environmental authorities and enterprises.

The tool can relatively easy be elaborated into an internet based data-
sheet.

1.1.3 Processes included

The fish processing industry covers a huge variety of different produc-
tions technologies and products. A list of the most common processing
techniques applied in the fish processing industry is illustrated in appen-
dix 1. As it is too comprehensive to focus on all processes in this project,
processes with special relation to SME’s have been in focus. Fishmeal
factories are in general not included as these are regulated by the IPPC
directive and thereby covered by existing BREF. However, those envi-
ronmental permits received for fishmeal factories have been incorporated
in the Data-sheet.

! Variations will always occur considering localisation etc.
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1.2 Main Environmental Impacts

The following is a list of the main environmental problems and impacts:

e Water consumption — the fish sector uses high quantities of water,
mainly consumed for cleaning operations and washing, cooling and
transportation of fish. But also fish canning and fish filleting consume
large quantities of water.

o \Waste waster — most of the water consumed during fish processing
becomes waste water in the different processing steps (thawing, wash-
ing, head cutting, filleting, skinning, trimming, canning and fish-food
processing, and in cleaning the equipment and the installation). The
wastewater consists of high levels of organic substances, phosphor, ni-
trogen and remains from cleaning substances. It can lead to distortion in
the sewer net (problems from accumulation of fat and damage from low
levels of pH and developing of hydrogen sulphide, H,S). And to pro-
blems in the sewage disposal plant caused by high BOD load, variations
in flow, depositing of fat, changing in pH and salt balances. H,S is toxic
and the sulphur in the water can distort the biological cleaning. In the
recipient it can lead to eutrophication and acidification.

o Waste, solid output — The waste consists of remain from fish cleaning,
fat, sludge from sewage treatment plant and other solid waste. Other
waste is packaging, wrapping etc. Hazardous waste can also be found.
In addition bi-products for utilization must be mentioned.

e Energy consumption — The consumption of energy depends widely on
the installation, the equipment and the fish manufacturing processes that
take place. Processes like canning, that involve heating, cooling,
production of ice, dying, evaporation and oil production consume more
energy than those that do not (filleting etc.)

o Noise — Noise can be a problem in some installations and arises
mostly from cooling systems, transportation and ventilation.

e Air-emission

e Odour: Problems with odour comes from bad handling and storage of
waste and by-products and from smoke processing.

e Emissions to the air arise from local energy plants and from leakage in
the cooling system.






2. Existing Material on BAT and
Cleaner Technology

All though the aim of this project is to explore and refer to the terms that
specifically have been used in the Nordic environmental administrations,
there is a lot of existing related material that could be of interest to the
reader. This chapter looks into such material.

One BREF is dealing with the fish processing industry in some way
and could as such be relevant for the reader:

o BREF on the Food, Drink and Milk Industries, January 2006
Other documents that could be relevant for the target group:

o BAT-tjekliste, Fisk og skaldyr, Miljgstyrelsen 2008 (can be found
here: http://www.key2green.dk/page534.aspx)

e Best available Technology in the Fishing Industry, 1997. Nordic
Council of Ministers, TemaNord 1997:95.

e Cleaner Production Assessment in Fish Processing, 1998. Prepared by
COWI Consulting Engineers and Planners AS, Denmark for United
Nations Environment Programme, Division of Technology, Industry
and Economics and the Danish Environmental Protection Agency

e Branschfakta, Naturvardsverket, fisk og Skjaldjyrsindistri, Sverige,
marts 1997

o Resume af BREF on food, drink and milk, Miljestyrelsen, december 2005

e Lca screening fiskeindustri, Arbejdsrapport fra Miljgstyrelsen, Nr. 18, 2000

o Oversigt over RT i fiskeindustrien, Miljgprojekt 317, Miljastyrelsen, 1996

o BAT for fiskeoppdrett i Norden, Akvaplan-niva, i samarbeid med
Niva og lceTec 2002-2004.

These documents are of a more general form and do not refer to or pre-
sent material from specific environmental permits as is the idea behind
this project.

2.1 BAT BREF solutions

The BREF documents are normally quite complex and intended to be used
by larger industries. However, there is a short executive summary for the
BREF documents that is not very complex and give a good overview.


http://www.key2green.dk/page534.aspx
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Below a number of possible BAT solutions are listed. The list is not
complete, as the purpose mainly is to give an overview of the content and
configuration of the BREFs. To get more specific knowledge, please refer
to the BREF document.

A list of examples on BAT that are common for all the sub-sectors is
found under Section 2.1.2. Subsequently, BAT specific for each of the
sub-sectors are described in Section 2.1.3.

2.1.1 General BAT

Examples below are copied from “BREF on the Food, Drink and Milk
Industries”. The BAT’s described are only examples from the total list
and by no means exhaustive.

The following are considered BAT in all food, drink and milk industries:

e Ensure the employees awareness of environmental aspects of the
company’s activities

o Design/select equipment which optimise consumption and emission
levels

e Control noise emissions at source

e Operate regular maintenance programs

¢ Apply and maintain a methodology for preventing and minimising the
consumption of water and energy and the production of waste

¢ Implement a system for monitoring and reviewing consumption and
emission levels for both individual production processes and at site
level

e Maintain an accurate inventory of inputs and outputs at all stages of
the production process

e Minimise storage time

e Segregate outputs

¢ Apply good housekeeping

e Use automated water start/stop controls

¢ Implement and adhere an environmental management system

e Seek collaboration with upstream and downstream partners to create a
chain of environmental responsibility.



BAT and Cleaner Technology in Environmental Permits 13

2.1.2 General levels, in fish industry

Descriptions of achievable levels for consumption and emission are lim-
ited. In both BREF and other literature on cleaner technologies the possi-
ble environmental benefits are mostly described as potential reduction
percentages compared to the general level in the sector.

In the table below (Table 2.1) the possible reduction percentages are
indicated. In the next section 2.1.2 the achievable consumption and/or
emission levels are stated wherever available.

The following are BAT specific for the fish processing industry. For
each BAT the possible environmental benefits are listed.

Table 2.1 Achievable consumption and emission levels through BAT/CT

BAT Environmental benefit
Reduced Reduced Reduced Reduced Reduced Minimise Optimise
waste water waste odour energy loss of quality of
generation consump- water consump- raw final
tion generation tion materials product
Minimize storage X X X X X
time of fresh raw
materials
Use only high X X

quality fish though
collaboration with
upstream suppliers

Operate regular X X X X X
maintenance

programs

Thaw mackerel in X X

containers with
water mixed by
bobbling air

Thaw whitefish in X X
containers with

water mixed by

bobbling air

Thaw scrims and X X
prawns in con-

tainers with

filtered peeling

water

Avoid scaling of 10-15 X
fish if subse- m%it
quently skinned

When scaling, use Up to

filtered recircu- 70%

lated scaling reduction

water for prelimi- can be

nary fish rinsing obtained

Remove and 95-98% COD load
transport skin and reduction  can be re-
fat from the can be duced by
skinner drum by obtained 95-98%

vacuum suction
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BAT Environmental benefit
Reduced Reduced Reduced Reduced Reduced Minimise Optimise
waste water waste odour energy loss of quality of
generation consump- water consump- raw final

tion generation tion materials product

Remove and E.g. by- X 30-50%

transport fat and products reduction

viscera from for fish- can be

mackerel by meal obtained

vacuum suction production

Use fine mesh E.g. by- X Pollution

conveyor belts to products load can

transport solid can be be redu-

products, by- sold for ced by

products and waste  fish-meal 29-52%

to enable their production

For filleting: 50-90% X

reduction

Remove frames .

from fish fillets in can be

mechanically obtalneq

depending

Where possible on the

replace nozzles type of

with mechanical fish

devises processed

Reduce number and which

and size of spray BAT are

nozzles applied

Where water

nozzles or spray

cleaning are

required install

presence-activated

sensors

Apply dry collec- X Amount

tion of all solid of organic

waste substan-

cesinthe
wastewa-
teris
reduced

Apply dry cleaning BODs

of equipment level can

be redu-
ced up to
35% for
shellfish

1-12 derive from section 5.5.2 of the BREF with supplementing information from section 4.7.2.

13-14 derive from section 4.7.2 of the BRE

2.1.3 BAT specific for the fish processing industry

In the table in Section 2.1.1 above the possible reduction percentages are
indicated. In the tables below in (Table 2.2-2.12) achievable consump-
tion and/or emission levels are stated wherever available.
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Table 2.2: Water consumption after introducing BAT. From BREF, section 4.2.2

BAT:
Thawing of fish and shellfish

Fish type BAT details

Water consumption

Whitefish scrimps and prawns ~ Thawing in containers with
warm water (30-35 °C). Air
bubbled in at the bottom.

Mackerel Recirculation of thawing water.
Stirring by air

Scrimps and prawns Recirculation of peeling water.
Stirring by air

1.8-2.2 m3/t of raw fish

< 2 m3/t of raw fish

< 2 m3/t of raw fish

Table 2.3: Case study results. From BREF, section 4.2.2.

Case study results after introduction of various BAT

Production type Water consumption COD load
Herring production in Den- 1.3-3.1 m3/t raw material 10-24 kg/t raw material
mark

Production of various frozen Reduction by 58%i/t of product -
and chilled fish products in

the UK

Filleting of herring

Table 2.4: Total water consumption and COD outlet before introduction of CT.

Examples of levels before introduction of BAT/CT

Water consumption
m®t raw material

CcoD
Kg/t raw material

Iceland 4-8
Norway 4-10
Sweden 4-6 Approx. 50
Denmark 3.3 95
Awareness of water consumption” 1.55 15-30
1) is from a factory where awareness of water consumption was high, but no technical BAT/CT was introduced
Table 2.5: Discharge data before and after introduction of the BAT
BAT/CT introduced: Dry transport of fat, viscera, skin and fillets with mesh conveyors
Parameter Wet transport Dry transport Reduction in %
(kg/t raw herring) (kg/t raw herring)
Total N 1.4 0.99 30
Total P 0.17 0.12 29
COD 26.3 15.0 43
Dry material 17.8 10.9 39
Oil 7.3 35 52

This BAT can also be applied in the whitefish processing industry
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Table 2.6: Possible reductions for single processes

Herring filleting

Possible average reductions for single processes

Process Water consumption CT/BAT introduced Potential reduction in %
before CT/BAT
m%raw material
Water COD
Washing and 0.35  Improved/reduced 50-65 -
sorting nozzles
Rectification 02 - - -
Head cutting, 0.25 Dry removal and 4-6 40-45
removal of viscera dry transport of
an tail viscera
Filleting incl. remo- 0.3  Improved/reduced 60-75 -
val and transport of nozzles and
frames and belly introduction of
strips drain belts
Dry transport of 12 30-50
frames and belly
strips
Skinning etc. 0.2  Skinning incl. dry 95 95
transport of skin
and fat
The total COD load before CT/BAT was 15-30 kg/ton of raw material
Mackerel
Table 2.7: Possible reductions for single processes
Mackerel processing
Possible average reductions for single processes
Process CT/BAT introduced Potential reduction in %
Water COoD
Sorting Replace nozzles with smaller nozzles 50 -
Removal of head Replace nobbing by head cutting and Data not Data not
and viscera vacuum removal of viscera available* available*
Thawing Replace running water by thawing in 60 -
vessels with recirculation and air stirring
Skinning Skim oil off continuously from the lye - Data not
vessel available*
Centrifuge fluid before discharge
Filtrate and reuse water form washing Data not 30-50
of fish after neutralising in acid bath available*
Boiling Replace steam with micro waves. Data not Data not
available* available*
Autoclaving Insulate the autoclave equipment Data not -
available*
Reuse heating and cooling water from Data not -
the autoclave in other processes available*

Waste handling

(cleaning, preheating of feeding water
and heating of bath water)

Apply dry removal or wet suction of
production waste from production areas
and equipment. Drain and collect oil from
the waste before further treatment.

* Data are not available but the potential is assumed to be high



Whitefish
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Table 2.8: Typical water consumption and COD outlet in whitefish

Whitefish processing
Water consumption and COD levels before introduction of CT/BAT

Process Water consumption M3/ton raw material COD
Thawing 5
Wash and de-icing Not available 1.2-8.4
Head cutting 1
Filleting 15
Skinning 1 4.0-15.8
Trimming Not available
Interval cleaning 0.2

Processing before introduction of CT/BAT o)

Table 2.9: Possible reductions for single processes in the whitefish industry Data are
no available, but there is a potential

Whitefish processing

Possible average reductions for single processes

Process CT/BAT introduced Potential reduction
Water consumption CODin %
m¥t raw mat. %

Thawing Thawing in warm water in con- 1.8-2.2 60 Data not
tainers. Circulation by air bobbled available*
in at the bottom.

Use warm humid air. Might cause 0 100 -
problems on the quality of the
finished product.

Head cutting Tilt the slides for transport of 0 100% -
heads to eliminate water usage

Removal of Remove entrails by suction Data not available Data not

entrails (for redfish only) available*

Filleting Improved/reduced nozzles, and 0.13-0.2 90 -
dispensing intermittently R

Skinning Replace tubes by spay nozzles <04 - -
and use intermittent dosing
Remove skin by vacuum together 0.3 - 5-10
with the above

Waste Dry collection by filter conveyer - - 15-25
Dry collection by vacuum suction - - 65-70

Total, for frozen - 3.9 - -

raw material

Total, for fresh - 1.9 - -

raw material
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Table 2.10: Possible achievable levels when introducing a combination spray noz-
zles/intermitting dosing and dry collection from filleting by vacuum

CT/BAT introduced:
Combination of spray nozzles/intermitting dosing
and dry collection by vacuum

Amount in kg/t of raw mat.

Before After
COD 12.3 4.1
Total-N 0.98 0.38
Total-P 0.189 0.062
Dry matter 12 3.6
Water consumption 2.2 0.73

The scrimp industry

Table 2.11: Typical water consumption and COD outlet in shrimp processing before
introduction of CT/BAT

Shrimp processing
Water consumption and COD levels before introduction of CT/BAT

Process Water consumption COD

m®ton raw material kg/ton of raw material
Thawing 0.4 1
De-icer and feed system 1.8 6
Boiler and feed tank 24 13
Peeling machine incl. cleaner and flow separator 18-27 80-110
Total 23-32 100-130

Table 2.12: Possible reductions for single processes in the whitefish industry

Whitefish processing
Possible average reductions for single processes

Process CT/BAT introduced Potential reduction in %
Water consumption COD
Thawing Reuse peeling water for thawing 2 0-1
. Reuse peeling water for thawing 7 0-5
De-icer . .
Re-circulate de-icer water 5
Feed tank Eliminate leading condensate from steam boiler 7 -
and boiler* into the feed tank. Use filtered peeling water for
cooling if needed.
Peeling Reuse peeling water in the peeling machines 67 -
Collection of scrimps entrails before peeling - 16-31
Collection of scrimps entrails and heads before - 26-51
peeling

* The reduction is connected to the feed tank only. Changing the boiling method as described in can result in
energy savings on 50-60%.



3. Data Sheet (Easy-to-use Tool)

In the following tables specific terms made by authorities in the environ-
mental permits are presented. Moreover BAT/CT described by the indus-
tries in their environmental application is mentioned if they are consid-
ered to be of interest to the target group.

Specific emission values and terms for the described processes have
only been found on a very limited basis. In general, limits and terms in
the environmental permits refer to the legislation. It has not been the pur-
pose of this document to refer to common legal terms but to focus on
more special terms and values. Hence, if in an environmental permit it is
mentioned that the limit value must be within the legislation, the value is
not included in the table below. Instead we refer to the appropriate na-
tional authorities.

It is again important to state that the aim of this project is to give exam-
ples of what have been written and approved in environmental permits in
the Nordic country, to serve as inspiration on how terms can actually be
formulated in environmental permits. Only hands-on examples are in-
cluded, and the description is kept as true to the original text as possible.

Since legislation can vary across time and national borders, the stated
terms should not be used or copied without ensuring they correspond with
the valid national legislation.

The first table (table 3.1) refers to general processes, while the second
table (table 3.2) is referring to specific processes.

In the environmental permits studied, there are several terms, condi-
tions and requirements made. Since it is not relevant to include all terms
there has been a selection process. The following criteria have been used
in the selection:

e Terms that have interest for authorities working with SME has been
prioritised

e Terms of a soft formulated nature have normally been excluded

e Terms that referred to national legislation has mostly not been inclu-
ded (as these can be found by referring to the relevant authorities)

e Terms referring to noise have been included for the fish industry

e Processes related to the general heating of the premises have not been
included as these are not very industry specific

o Similar terms have generally not been repeated when found in
different permits.

All in all 35 environmental permits have been received from municipali-
ties hereof 18 from Sweden, 8 from Norway, 2 from Island, 3 from Faroe
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Islands and 4 from Denmark. Please refer to Appendix 2 to find a list of
environmental permits and licenses used — company name, year of li-
cence, type of production, size, country and id.
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Appendix 1: List of the most
common processing techniques
applied in the fish processing
Industry

From BREF on the Food, Drink and Milk Industries, January 2006:

Al Materials handling and storage

A2 Sorting/screening, grading, dehulling, destemming/destalking and
trimming

A4 Washing

A5 Thawing

B1 Cutting, slicing, chopping, mincing, pulping and pressing
B2 Mixing/blending, homogenisation and conching

B3 Grinding/milling and crushing

B4 Forming/moulding and extruding

D7 Brinning/curing and pickling

D8 Smoking

D11 Coating/spraying/enrobing/agglomeration/encapsulation
E3 Cooking and boiling

E6 Frying

E8 Pasteurisation, sterilisation and UHT

F1 Evaporation (liquid to liquid)

G1 Cooling, chilling and cold stabilisation

G2 Freezing

G3 Freeze-drying/lyophilisation

H1 Packing and filling

H2 Gas flushing and storage under gas

U1 Cleaning and disinfection

U2 Energy generation and consumption

U3 Water use

U4 Vacuum generation

U5 Refrigeration

U6 Compressed air generation






Appendix 2: List of
environmental permits and
licenses used in the fish
processing industry — company
name, year of licence, type of
production, size, country and id

Virksomhed Arstal Produktion Starrelse Land Id
Seeby fiskeindu- 2000 Sortering og rensning af fersk makrelmeengde DK DkO1
stri — dk01 makrel og produktion af pé 32,500 tons/ar

dasemakrel
Launis fiskekon- 2001 Produktion af fiskekonser- sildekonserves: DK Dk02
serves — dk02 ves (sild), pate og kaviar — 2,500t ravarer/ar

og slidefiletfabrik Rogn/pate:

1,000t ravarer/ar
sildefiletfabrik:
20,000t ravarer/ar

Fiskemelsfabrik Fiskemelsfabrik, der pa ca. 500,000t ravarer/ar DK Dk03
pa havnen i baggrund af industrifisk og
Skagen — dk03 fiskeaffald producerer
fiskemel og fiskeolie
Saeby fiskeindu- 2003 Sortering og rensning af fersk makrelmaengde DK Dk04
stri — dk04 makrel og produktion af pé 32,500 tons/ar
dasemakrel
Havsbrin — FO1 2002 Produktion af fiskemel, kapacitet pa 1,300 ton F FO1
fiskeolie og -foder industrifisk i dagnet,

53,000 ton fiskemel
og omkring 11,000

ton fiskeolie
Faroe Marine 2004 Producerer levertran og F F02
Biotech — F02 seelger fersk fiskelever
FSP Klaksvik 2002 Slagter laks og grred, som F FO3
DK — F03 derefter bliver iset eller

frosset ned

Kreeki fiskefa- | 101
brik, Island — 101
Krossey fiskefa- Fiskemel fabrik | 102
brik, Island — 102
Modolv Sjgset 2000 Produktion af sild og max. 20,000t ravarer N No01
Traena — no01 hvidfisk sild/ar og 3,000t

ravarer hvidfisk/ar
MarineHarvest 2005/ maksimal produktion N No02
tillatelse — no02 2006 p& 48,000t pr. ar
MarineHarvest 2005/ N No03
oversendelse 2006

tillatelse — no03

To be continued
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Continued

Lofoten pelagi-
ske — no04

Gimsgy pelagi-
ske — no05

Follalaks Stei-
gen — no06

fiskeforedling
Lergy Aurora
AS Skjervay
tillatelse — no07

fiskeforedling
Domstein sogn
og fiordane —
no08

Strannes Rokeri
—svol

Smogen Sea-
food — sv02

Skarhamns frys
andr.villkor — sv03

Skérhamns frys
utdkad prod —
sv04

Paul Mattsson —
sv05

Nordsjofilé 2 —
sv06

Nordsjofilé —
sv07

MP-produkter
andr villkor mm
—sv08

Maritim Food
Sweden AB —
sv09

Lysekils fryshus
—-sv10

Konservsdnerna
—svil

2002

2003

2001

2007

2006

2004

2004

2004

2004

2005

2002

2001

2002

2005

2003

2000

Behandling af sild, lodde og
hvidfisk

Modtagning og bearbejd-
ning af sild og hvidfisk

Slagtning og forarbejdning
af opdraetsfisk

Slagtning og forarbejdning
af lakse-opdraet

Slagtning, filetering og
pakning (h&ndtering) af
makrel, sild, kritfisk mm.

Tilberedning af fisk og
skaldyr (rageri)

beredning av skaldyr

Lutfiskproduktion — renset
lange og anden hvidfisk

Lutfiskproduktion — renset
lange og anden hvidfisk

Filetering, tilberedning og
konservesfremstilling af sild

Tilberedning af fiskeravarer

Tilberedning hvidfisk og sild
gennem filetering

Tilberedning af sild og
fiskeravarer

Tilberedning af skaldyr

Tilberedning og handtering
af fisk- og skaldyrsravarer,
samt pakning, indfrysning
og lagring af fisk og skal-
dyrsprodukter

Tilberedning og handtering
af sild og fiskeravarer

max 21,300t rastof
sild/ar,

max 6,500t rastof
lodde/ar og

max 1,000t rastof
hvidfisk/ar

max 4,000t rastof
sild/anden fed fisk/ar
og max 700t réastof
hvidfisk/ar

max 20,000t rastof
opdraetsfisk/ar og
max videreforaedling
af 10,000t opdraets-
fisk/&r

max 50,000t rastof
opdraetsfisk/ar

pakning sild/makrel
mm. max 50,000t
révarer/ar, max
filetproduktion 30,000t
ravarer sild/ar og
handtering af max
20,000t ravarer
kvitfisk/ar

max 7,500t halvfabri-
kat af fisk- og skaldyr-
ravarer/ar

max 2,000t skaldyrra-
varer/ar

max 1,000t renset
lange og anden
hvidfisk/ar

max 1,000t renset
lange og anden
hvidfisk/ar

max 25,000t ravarer
sild/ar og max 1,000t
sild til konservesfrem-
stilling/ar

max 1,900t fiskerava-
rer/ar, heraf 400t sild/&r

max 1.900t fiskerava-
rer/ar, heraf 400t
sild/ar

max 2,500t ravarer
skaldyr/ar

max 5,500t ravarer fisk-
og skaldyrravarer/ar

max 750t ravarer sild
og fisker&varer/ar

N No04
N No05
N No06
N No07
N No08
S Sv0l
S Sv02
S Sv03
S Sv04
S Sv05
S Sv06
S Svo7
S Sv08
S Sv09
S Sv10
S Svlil

To be continued
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Continued
Kladesholmen 2002 Tilberedning og handtering max 1,800t rogn og Svi12
Seafood tillfallig rogn og feerdigfileterede feerdigdfileteret fisk,
utokn —sv12 silde- og fiskeravarer sild/ar
Kladesholmen 2006 Tilberedning og handtering max 3,500t rogn og Svi13
Seafood AB — af rogn og feerdigfileteret feerdigfileteret fisk,
sv13 fisker&varer sild/&r — dog 2,000t i
en prgveperiode
Goteborgsfisk 2002 Handtering og filetering af max filetere 1,200t Svl4
villkorsandr — hvidfisk og sild hvidfisk og 200t sild/ar
svl4
Bovik Lysekil 05 2005 Tilberedning og konserve- max 2,000t ravarer Svl5
—svl5 ring rogn og fileterede rogn og fileteret
silderavarer sild/ar
Rakor & Lax- 2007 Tilberedning af fisk og Max 15,000t Sv16
grossisten — skaldyrsravarer slutprodukter/ar
sv16
Abba Seafood 2007 Produktion af marine max 18,000t marine Sv17
Sotenas — sv17 ravarer ravarer/ar
Herskedal fisk 2001 Tilberedning af silderdvarer ~ max 7,650t Sv18

Stromstad —
svl8

silderavarer/ar
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