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1. Introduction

Norway has a code of 21.000 km. Along this coast there are about 450 rivers that sustain or once
sustained seffeproducing Atlantic salmon stocks. At present 407 of these sustaineggtiducing stocks.
The total return of salmon to Norway was estimated to approxatya490000 individials in 2008 (fig 1).
However, historic catch data from Norway show fluctuations, and trewdsg in different regions over
time. The wild salmon has historically been, and still is, important to Norwegian and Sami Clilttein@.ost
important risk factordnvolving aquaculture is currently escapees and salfioen
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Figure 1: Estimatedumber ofpre-fisheryabundance for wild salmon to Norway 1982008. Mean values (black) and
95% confidence limits from simulations (red). Source:
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N2 NB | @ Qa 2 @ Sdedcérriingpeese@Biah btheAddisalmon is laid down in St.prp. no. 32 (2006
2007) An English summary of this document is to be found in Annex 1.

1.1 Activities within the Party or Jurisdiction related to aquaculture,
introducti ons and transfers and transgenics

Aquaculture

In Norway there has been a very rapid development of the aquaculture production, and the last decades
farming of Atlantic salmon has growo be a major industry. FiguresBow the increase in tons and value
from 1980 until last year.
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Figure2: Production of Atlantic salmon and Rainbow trout 1@&D08. Tons and value. Source: The Directorate of
Fisheries

The number of licenses for production of Atlantic salmon has been relative stable (fig2@)8the
Norwegiangovernmentdecided to gran65 new licenses (normally 780 tags per license)n 2009, the
Government decided to allow a 5% increase in the production capacity of each license. Around 20% of the
coastwas excluded frontaking part inthis increase, due to environmental concerns. Howebetause of
increased problems with salmditein the autumn the Government decided to awdhe entering into

force of this decision, pending the development in the salrioa situation.



Marine aquaculture in Norway
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Figue 2: Number of licenses with grow out productic®®4¢ 2008. Source: The Directorate of Fisheries

Figure 3 shows the regional distribution of licenses issued for production of Atlantic salmon and rainbow
trout in Norway
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Figure 3: Licences for grow out production of Atlantic salmon and rainbow trout in Norway per 30.06.09. Source: The
Directorate of Fisheries

In January 2009 there were 1.038 sites approved for salmon and rainbow trout farming in Norway. Due to
routine fdlowing of sites, thenumber of sites with fish iat any timebetween 600 and00.

Stock enhancement activities

Cultivation licences are issued for 168 wild fish hatcheries in Norway. The majority of these are restricted to
non-anadromous fish productian

Approximately 4.5 million salmon smolt, parr, fry and eggs are produced annually for enhancement
purposes in various rivers around the country. Stock enhancement activities are conducted for various
reasons such as to compensate for losses in natucaymtion due to hydroelectric power development,
other habitat deterioration, or to reintroduce salmon stocks. Specific stocking programmes are developed
after i.e. rotenone treatment againg&yrodactylussalaris Stocking in salmon rivers is based on letacks.

1.2 Policy and management structure as it relates to aquaculture, introductions
and transfers, and transgenics

b2NBI&Qa LRfAO& NBII NRagdine inpartdi@duEculting establishdd in@A t R a |
whitepaper to the Parliamern(St prp no 32 (2062007)) and the Governments Strategy for an

environmental sustainable Norwegian Aquaculture induséppendix 2 from 2009 A summary of the

whitepaper is attached (Appendiy.1

The overalbbjectivesfor wild salmon management ard:o conserve and restore spawning stocks at levels

of abundance and with a composition, that ensures genetic diversity and the full utilisation of the natural
productive capacity of salmon habitats. Salmon habitats shall be managed to preserve diversity ef

and its productive capacity, and threats and adverse impacts shall be identified and eliminated. Wherever
this is not possible, adverse impacts on the production, abundance and composition of salmon stocks shall
be counteracted or neutralized. Impgadhreatening the genetic diversity of salmon shall be reduced to not
harmful levels by 2010.

The internationally acknowledged Precautionary Approach shall be applied as a basic principle for all
sectors involved. According to the Act relating to the agment of biological, geological and landscape
diversity of 19.06.2009 (Nature Diversity Act), those responsible for adverse impacts on the salmon resource
shall also be responsible for restoration and compensation measures



Within this framework thesalmon resource shall be managed to the greatest possible benefits to society,
fishing right holders and recreational fishermen.

Figure 4 illustrates the management structure concerning aquaculture and conservation of wild Atlantic
salmon.
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Figure 4 Mangement structure.

The Ministry of Fisheries and Coastal Affairs.

The Ministry of Fisheries and Coastal Affairs is responsible for the fisheries and aquaculture industries,
seafood safety and fish health and welfare both wild and farmed fish.

The oveall aim is to ensure that the aquaculture industry is conducted withmatcceptablenegative
impacts on the environment or wild fish populations.

The strategyor an environmentally sustainable Norwegian aquaculture industtyses on the
environmentalaspects of sustainable farming, based on five main areas in which the industry impacts the
environment (the impact model).

These are:
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The strategy discusses details of challenges, status, measures inffiated, dzZNS 32+t a | yR GKS
proposals for new measures for each of these éiveas. The strategy identifies problems, sets goals and
explains what needstbe doneto achieve them. It does not include specific effeaticators for

acceptable influencelhe Directorate of Fisheries and the Norwegian F8afity Authority will play a

central role in implementing the drive for sustainability, and the ongpiagess wilfequire more research

or investigation.

The Directorate of Fisheries

¢tKS 5ANBOG2NI S 2F CAAKSNRASEAQ YIAyYy 321t Aa (2 LINER
useroriented management of marine resources and the marine emvirent.

The Directorate is responsible for management of the Aquaculture Act, as well as an executive
responsibility for following up political objectives related to aquaculture. The Directorate is also responsible
for co-ordinating other public authoritig in this area.

It is a major goal to reduce negative impact of aquaculture on wild species to an acceptable level, and
GKSNBET2NBE |y | Odno2sfapdel 2008 nalhp o KEARAHBLY | R2ZLIGSRD 05
document).

The last 25 yeardie directorate and its regional offices have issued licenses for fish farming. From 2010
this task is delegated to the county courditrict. The responsibility for inspections and withdrawal of
licences will remain in the Directorate of Fisheries

To et a license according to the Aquaculture Act, it is necessary to have a specific license according to
2U0KSNJ ' Olasz &aSS TAIAINE ¢ 0 KASOKG SV 4f @zadikNG (185838 IIXKYS  KLON:
over many years in eoperation with other minstries (see chapter. 2.2).

The Norwegian Food Safety Authority

The Norwegian Food Safety Authority is responsible for contrali@gompliance witmational fish health

and welfare regulations with respect to both cultured and wild fish. It is govelogdtie Ministry of

Fisheries and Coastal Affairs. The legal fraorkis the Food Act of 12.19.200BU Directive 2006/88/EC

FYR GKS ' yYAYLFE 2StFIFENB ! OO0 NBaLISOGAGSted 9! Qa CA
08.01.2008. The current Animal WekaAct came into effect on 01.01.2010. National regulations are

proposed by the Norwegian Food Safety Authority dadidedby the Ministry of Fisheries and Coastal

Affairs. The Norwegian Food Safety Authority may propose and effectuate specific fishrbgalations

that pertain to limited geographical areas (zone specific regulatimns)isease control purposes

A separate regulation that covers establishment of seacage production facilities falls under the combined
jurisdiction of the Norwegian Fodgafety Authority and the Directorate of Fisheries. The Norwegian Food
{FFSde !dzZikK2NRGE@Qa NBalLRyaAoAtAde AyOfdzRRSa AyalLlSo
fish health and welfare regulations are being abided. This responsbigy SNE + ff 2F GKS O2
commercial aquaculture facilities and enhancement facilities for wild salmonid stocks. Transfer of live fish

with respect to risk of spreading disease within, and into Norway, falls under the jurisdiction of the

Norwegian Food&ety Authority in accordance with the EU Fish Health Directive.

The Ministry of the Environment



The Ministry of the Environment has a particular responsibility for developing and carrying out the
environmental policies of the Government. In additioningiating, developing and carrying out its own
measures through its own instruments, the Ministry of the Environment has an important role in
coordinating activities within the responsibility of other ministries in order to achieve environmental policy
objectives of the Government, and ensuring folloyy and monitoring results of environmental policies.

The Ministry of Environment is also responsible for managing wild salmon stocks.
The Directorate for Nature Management and the Norwegian Pollution Congathority

The Directorate for Nature Management and the Norwegian Pollution Control Authority are advisory and
executive bodies under the Norwegian Ministry of Environment (fig. 4).

The main areas of responsibility to the Directorate for Nature Managétewithin the conservation of
0A2t23A0If RAGSNRAAGE YR (KS adzadlrAylrofS dzasS 2F b
wild salmon stocks. The directorate for Nature Management is the main authority of the Act Related to
Salmonid and FrésWater Fish etc. No. 47 of May 1992 and the Nature Diversity Act.

Provisions and guidelines in order to regulate stock enhancement activities are developed under the Act
Relating to Salmonids and Fredtater Fish. According to this act all introductimd transfers of non

native freshwater organisms is prohibited unless derogation is given. The objective of the regulations and
guidelines is to ensure that natural stocks of anadromous salmonids and their habitats are managed in such
a way as to maintainatural diversity and productivity. Within this framework, the regulations and

guidelines provide a basis for improvement of the stocks.

Furthermore the Directorate for Nature Management is in cooperation with the Norwegian Food Safety
Authority also reponsible for the Gyrodactylus salaris eradication program.

The Norwegian Pollution Control Authority implements governmental pollution policy. The Pollution
Control Act forms the legal basis for its work in freshwater and marine environment.

2. Implemen tation of the Willamsburg Resolution

2.1 The parties shall cooperate in order to minimize adverse effects to the wild
salmon stocks from aquaculture, introductions and transfers and
transgenics.

Escaped farmed Salmon

Figure 5 illustrate the numbers etcape& salmonreported by fish farmerscompared to livestock. Relale
to the livestock of salmon in fish farms, the proportionreported escaped salmon has decreased the last
years; and in 2008 less than 4 of 10.000 salmons itagas escaped.
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Figure 5Livestock and reported escaped salmon. Source: The Directorate of Fisheries

Monitoring of spawning populations B0 salmon rivers indicates that proportions of escaped farmed
salmon are consistently higfigure 6) It will be necessary to define limitghich indicate what effects are
unacceptable. The different salmon stocks may however have different tolerance levels and robustness,
and suitable parameters/indicators are needed to measure the eff@tts.Strategy for an Environmentally
Sustainable Navegian Aquaculture Industry has declared thgtiaculture shall not contribute to lorg

term changes in the genetic characteristics of wild fish stocks.
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Sea lice

At present, thesalmon lousdlLepeophtheirus salmonis by the Norwegian Food Safety Authority and the
national scientific community deemed to be a serious threat to the wild Atlantic salmon stocks in Norway.

Reently, resistance against emamectin benzoate and pyrethroids has been discovered in lsaisson

along the Norwegian coastline. Preventive measures against resistant lice are laid down in the regulation
for combating licen aquaculture sitesThe sea licenfestation levels in the industry have been found to be
three times highein SeptembeR009 compared to the same period in 2008 (figHYwever, since then,

the salmon louse level has been reduced. During the winter 2010, compulsory synchronrisedidg in
enforced at a threshold of 0,5 adult females in January, and a threshold of 0,1 all stages in March/April.
This, in order to ensure a lowest possible level of salmon louse when smolts leave the rivers in the spring.

Development |ast years
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Figure 7: Development of séee in salmon farms last yeaiSource www.lusedata.no
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Gyrodactylus salaris

The primary goal for the Norwegian authorities is to exterminate@ealarigrom every infected river in
Norway. An action plan is developed for this purpose. If measugesat implemented to combat this

parasite it will contaminate new watercourses. The wargse scenario is that the parasite contaminates all
salmon rivers. Based on current experiences and knowledge about this parasite and its impact on salmon,
such a deelopment will have grave consequences for Norwegian salmon and salmon fishing.

Infected rivers are treated with rotenone to remotlee parasite Rotenone treatment has so far been
conducted in a total of 35 rivers Morway. In 21 of the treated riverthe parasite has been successfully
eradicated (fig. 8). At present a total or five rivers are being monitored after treatments to ascertain
documentation for the success, or failure, of the treatments. Today a total of nine river treatments have
been deened unsuccessful based on the parasite still present post treatment. Considerable efforts
continue to be put into improving the eradication method used. These improvements are expected
increase the probability of successfully eradicating the parasitetimegfureatments.

Eradication
programme - status
@ Treated and declared

free of G. salaris (21)
@ Treated but still not

declared free of
G. salaris (5)

@ |Infected rivers (20) ' -

Fig. 8 Status eradication of G. salaris

2.2 Each Party should require the proponent of an activity covered by the
Williamsburg Resolution to provide all information necessary to
demonstrate that the proposed activity will not have  a significant adverse
impact on wild salmon stocks or lead to irreversible change.

Before a license for fish farming is issued, the application has to be published by notice in local newspapers
and be evaluated by different public authorities. In the ehere will be a decision where the concern for
wild salmon is one of the considerations taken, see fig. 9.
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In Norway a special regulation forbidew commerciasalmonidr Ij dzi Odzf G dzZNE FI OAf AGASa
National Salmon Fjords (see 2.9)

Applicaton for an expansion of an existing fish farm, or for a new fish farm, is a demanding and a lengthy
process governed to a large extent by the Aquaculture Act. On January 1 2010, the responsibility for
coordinating the review process for such applicatiorswransferred from The Directorate of Fisheries to
the county council authorities. Several different authorities are required to review such applications using
different guidelines and regulations. For such applications to be granted, all the implicatextibes must
issue their approval as briefly described below. The local municipality announces the application to the
general public, clarifies land and sea area use according to the Planning and Building Act. The County
Governor decides whether the algation pursuant to the Pollution Control Act, and subsequently issues a
statement with respect to nature conservation, recreational fishing and expected implications for the free
living salmonid fish in the area.

The Norwegian Food Safety Authority kises each application with respect to a regulation for

production expansion of existing aquaculture sites and establishment of new sites. The Norwegian Food
Safety Authority and the Directorate of Fisheries govern the different desis@ad forth in tlis regulation

The review process entails evaluation of compliance with distance to other aquaculture facilities and rivers.
The evaluation also includes the maximum standing biomass being sought relative to disease risk and
O2y (i NRf X (i K Sy td pedlalinkeSponsilil€xloukirdy Ardatinénts and whether an adequate
contingency plan accompanies the application for handling high mortality and serious diseases. Further
considerations include the general disease situation of the area surroundingéHecstion being applied

for and whether there are any risk factors that can compromise the welfare of the fish at the location being
applied for. Risk for spread of disease to wild fish stocks is also considered.

The Norwegian Costal Administration dexscbn the application pursuant to the HaboAct. In addition

the Norwegian Water Resources and Energy Directorate (Regional Offices) will be involved in cases that
involve the extraction of fresh water. After receiving the written decision from all@ftiove sector
authorities, the county council authority either issues the license, or declines the application. If any of the
above sector authorities decline the application, the applicant has the right to appeal the decision to the
relevant sector authoty via the county council authority.

12
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Figure 9: Application system

Containment is a central part of the strategy, and measure§ ®S 4 (G KS FYoAlA2ya 27

are focused.
9 Technical standards for floating aquaculture installations

NS9415 is a Norwegian standard that provides technical specifications for fish farms and enables
producers of fish farms to cope with forces from waves, winds and cur(Anisex 4) The standard
has recently been revised. In 2009 government initiatedog¢ss to develop a new standard for
landbased aquaculture installations, including commercial hatcheries.

1 Codes of Containment including operating protocols

Regulations are designed to secure maximum containment. Fish farmers must operate their sites
acording to their own quality systems, which are regularly audited by public inspectors.

9 Verification of compliance

In 2008 the inspectors from the Directorate of Fisheries completed over 200 ordinary audits and
inspections at aquaculture establishments.atfdition they performed investigations into all significant
escape episodesn 2010, the Directorate of Fisheries got increased budget allocations from the
Ministry of Fisheries and Coastal Affairs, in order to increase their number and efficacy efamdlit
inspections. The increased funding came from levy paid by the aquaculture industry.

13
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1 Mandatory reporting of escapes and investigation of causes of loss

According to Norwegian law it is illegal to withhold information about escaped fish. Heavhdives
been issued to those who have resisted to repohte Ministry of Fisheries and Coastal Affairs has
established a special Escape Commission for AquacultureCdrhenissiormnalyses all escape episodes
and gives advice to prevent further escapes. dhiained knowledge has been used to strengthen the
new technical standard, and has also been implemented in new regulations of fish farming4Annex

1 Adaptive management in response to monitoring results to meet the goal

We refer to the paragraphbove and section 2.10.

2.3 The Parties should develop and apply appropriate risk assessment
methodologies in considering the measures to be taken in accordance with
the Williamsburg Resolution.

Aside from the ban against commercial salnagquaculture praluction in 14 National Salmon Fjords and
Rivers, the biological risk assessment of aquaculture activities is for the most part evaluated in connection
with the aquaculture application process described in Chapter 2.2. In September 2009, an expert
committeefor effective and environmentally sustainable use of the coastline for aquaculture was
established. The committee will suggest a new geographical structure for aquaculture to ensure effective
use of area and minimize negative impacts on the environmdnms. Work will be important for future
development of the aquaculture industry.

I Riskbased site selection

Before issuing a license for fish farming, regional authorities evaluate the risk of pollution and whether
the site is sufficiently sheltered from oae waves and other forces.

When licenses become active, compliance with legislative requirements are controlled by The
Directorate of Fisheries and the Norwegian Food Safety Authority. The inspection program is risk based,
i.e. companies and sites arelseted based on assessment of risk of fwmmpliance. In 2009, all

marine aquaculture sites were categorized in three groups (low, medium and high risk). The control
focushas been on the highisk group

Risk assessment frameworks

The Directorate of Fignies has introduced risBased control in the aquaculture industry (AkvaRiSke
purpose of the introduction of risk assessment as a working tool has been to carry out control in a more
efficient manner. This means that one selects the proper objectsdntrol and in this way reveals
violations of the regulations with a good utilization of allocated resources.

The Ministry of Fisheries and Coastal Affairs provides guidelines for the main areas that should be given
attention by the control. Among othehings, all farms in the National Salmon Fjords are controlled every
year. The Directorate of Fisheries design more detailed guidelines for the control from the operations and

14



activities and on the basis of risk of violation of the provisions. On this,lihsi Directorate of Fisheries
regional offices select the individual establishments that will be checked.

The Directorate of Fisheries has started a project to establish a common understanding of the minimum
acceptable level associated with escape df {@quaBest)More research is needed to increase the
knowledge on local and regional impacts on wild stocks Also, current regulations require fish farming
operations to be run "properly", by using adequate technology and best practice procedures.

SpeciOl A2y 2F (GKS AGLINRPLISNI 2LISNI GA2YyE gAtf LINRPODARS
control and critical inspection points. This work may contribute to reduced numbers of escapes.

Reporting & Tracking

Norwegian authorities have estabiisd routines to ensure that:

1 Reported escape episodes are registered, classified and analyzed

1 An overview showing the number and t$eage of reported escaped salmon is available.

9 The amount of escaped salmon is regularly monitore8Rimiversduring the spawning season.
1 Escaped farmed fish in salmon fisheries are also monitored.

1 A method for genetic tracing of escaped farmed fish has been developed (see 2.11 Tagging and
marking).

Methods for DNA identification of escapeagve been developed, anddsrrently in use for investigation
and prosecution of farmers.

2.4 Each Party shall take measures in accordance with Annexes 2, 3 and 4 of
the Williamsburg Resolution

2.4.1 Minimize escapes of farmed salmon to a level that is as close as
practicable to zero through the development and implementation of
action plans as envisaged under the Guidelines on Containment of Farm
Salmon

In 2006 The Directorate of Fisheries developed an Action Plan to minimize the number of escépees a A 2 Yy
%S NRB 9 ATOd actiSrépkanvas a result of a dialog between the aquaculture industry, governmental
agenciesad enviroty Sy (i | £ b D h)The adbitighyivdsto fylfil within 2 years. Even though much

was fulfilled during this period, the action plan was revised and extendeahfather two years. A further
prolongation beyond 2009 is currently being discussed.

The action plan is incorporatirgnumber ofmeasures to reduce escaped$nong the most important of
these measures are strict technical requirements for the equipmend urséish farms, a permanent
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commission of inquiry which investigates every escape incident, and heavy punishment for violation of the
environmental regulations.

The authorities want tdviotivate (01)the producers and urge them to keep the fish inside peas by
positive means of desirable conduct. To achieve that goal it is important to obtain a positive focus and
incitement for desirable action and attitude. To stimulate good behaviour the Directorate of Fisheries
handed out an environmental prize to thest candidate for 2009 during the Aqua Nor conference.

In addition it is hecessary to makemands (02Jo the industry. Therefore, considerable efforts have been
made to develop and amend regulations to secure that the best technical equipment isluns2@b4 the
first standard worldwide for floating fish pens was made in Norway, and in 2009 it has been revised.

To protect the wild salmon in the most important salmon rivers in Norway, the Norwegian Parliament
(acting on a proposal from the Governmedgcided to establish a special regime including 5&dxal
Salmon Rivers and 29 National Salmon Fjords (figure 118Vil)in these areas the salmon industry faces
a stricter legislation. In 2009 new regulations implementing additional requirementisto farming
operations in National Salmon Fjords were established. In 4rgalinon fjords of highest importance,
salmonfarming is banned as from 01.@811.

The authoritiesMeasure (03)and monitor escaped fish and their harmful effects. In this catina it is
important to follow up the commitment set in the monitoring program concerning NLF/NLV.

The Directorate of Fisheries regional offitegestigate (4)escape episodes and collect informatiorciase
collaborationwith the Escape Commission #quaculture.

The fishery authoritiefollow up (5the demands for technical standards in the aquaculture industry, and
ensure that the provisions for technical demands in the regulations are respected by the industry. Audits,
inspections and investigatis of scenes are conducted when escapes occur.

The Directorate of Fisheries also focusammendments (6)and standardisation (7¥or continuous
improvement of available tools. It is also important to implement dialoguecmimunication (8)

Good assessants and experience with risk operations are beshgred (9) It is essential to communicate
practical knowledge to staff members, producers and contractors, in order to reduce the risk of accidents
and escape situations.

The Directorate of Fisheries imé to contribute to strengthen theompetence (10yequirements for own
employees and aquaculture industry workers.

It is also important to implemergvaluation (11)of VisionZeroESCAPEES and report to the Ministry of
Fisheries and Coastal Affairs.

2.4.2 Minimize impacts of ranched salmon by utilizing local stocks and
developing and applying appropriate release and harvest strategies
There are no ranching activities in Norway.
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2.4.3 Minimize the adverse genetic and other biological interactions from
salmon enhance ment activities, including introductions and transfers

The objective of the Act Relating to Salmonids and Fvéater Fish is, inter alia, to ensure that natural

stocks of anadromous salmonids are managed in such a way as to maintain natural diversity and
productivity. It is prohibited both to import anadromous salmonids and release any kind of anadromous
salmonids in watercourses, fjords and the sea without a distinct permission. Release of both imported and
local stocks of fish for enhancement activitissegulated by the act.

As regards stock enhancement programmes, Norway has established cultivation zones to avoid transfer of
non indigenous stocks. It is not allowed to transfer eggs or fish between these zones. If salmon is to be
reintroduced or enhaced in one zone, the stocking material has to come from the local stock reared at a
hatchery in the same watershed or riveasin. Exemption may only be granted for disinfected eggs from

the national gene bank program. All these activities are regulatgatdnisions and guidelines given by
Directorate of Nature Management.

Ordinary salmon stocking programs, in order to enhance local populations are kept at a minimum level and
gradually replaced by
1) Habitat protection and restoration
2) Rebuilding strategiesased on conservation and restoration programs reflecting the Norwegian
gene bank model.

Figure 10Live gene bank

In 1986The Directorate for Nature Management started a work to secure threatened salmon stocks. A
GDSYS . Iylé 61 & g&hdtidresodrcesirks®rRgégue 10) So3akacid rain, the parasite
Gyrodactylus salarisnd hydroelectric power production have been the main reasons for the development
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